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PHAN 1. MO PAU

CHUONG 1. TONG QUAN TIiNH HINH NGHIEN CUU

1.1. Xu thé tiéu thu qua nhan va c4c san pham tir qua nhan
1.1.1. Xu thé tiéu thu qua nhan va cac san pham tir qua nhan trén thé giéi

. Do c6 gia tri dinh dudng cao va dac tinh hd trg sirc khog, nhan va cac san pham tir nhan duoc
nhiéu quoc gia trén the gici chap nhan (Altendorf, 2018; Jiang et al., 2002). San lugng nhan cua the
Qiéi tinh trong giai doan 2015-2017 1én dén 3,6 triéu tan. Trong d6, Trung Quac, Thai Lan va Viét
Nam la ba quoc gia trong nhan chu luc, véi san lugng 3,4 triu tan, chiem 90% tong san lugng nhan
cua ca the gioi.

Trung Qudc vira 1 nudc san xut nhiéu nhat dong thoi cling 1a thi trwong tiéu thu nhan lon
nhét thé gioi (Altendorf, 2018). Ngoai ra, cac qudc gia Bic My, lién minh chau Au va cac quéc gia
chau Pai Duong (Uc, New Zealar}d ..) ciing 1a cac thi truong nhap khau qua nhan chu lyc. San
lrong nhan hang nam cua toan the gi(n ude tinh téng trudng ¢ muc 4,6% (so li¢u giai doan 2007-
2016) (Altendorf, 2018). Nhan cua Thai Lan, ké dén 1a nhan cua Viét Nam dugc cac qudc gia nhap
khau chap nhan va c6 gié tri cao do chit luong vuot troi. Ngay cd trén thi truong Trung Quoc (quéc
gia Xuat khau nhan hang dau) nidm 2017 van phai nhap khau hon 49.000 tan nhan va nhu cau nhap
khau cua quéc gia nay duy kién ting truong 140% hang nam (Altendorf, 2018).

Xu thé tiéu ding cac san pham ché bién tir nhin cung c6 sy thay d6i. Nguoi tiéu .dung ngay
nay chu trong cac san pham co tac dung ho trg sic khoé va co tinh tién dung cao. Co thé nhan thay
rd xu thé nay & nhu cau tiéu thy san pham nhén siy kho trén toan thé gigi, véi mirc ting truong du
kién 12 9,1%/nam (Industry ARC, 2021), vuot qua ca mic ting trudng cua san luong nhin hang nam
(6 mtic 4,6%/nam). Pidu ndy cho thiy, sam phan nhan sy néi riéng va cac san pham ché bién tur
nhan néi chung s& dan thay thé dan cho tiéu thu nhin tuoi va cac san pham ché bién truyén thdng
khéc.

Riéng trong phan khac nhan siy khd, nhu cau tiéu thu san pham nhan sy thdng hoa ciing
chiém hon 45% (Industry ARC, 2021) Day 1a dong san pham méi, ché bién sau, yéu cau sir dung
cdng nghé cao do do tao ra duoc gid tri gia tang 1on. Tuy nhién, ngay ca trong dong san phim nhan
sdy truyén théng, nhu ciu tiéu thu ciing di nhan thiy sy thay doi. Ngudi tiéu dung dan chuyén dén
tiéu thu san pham nhan siy khd nguyén qua thay cho san pham thit com nhan sy truyén thdng
(Industry ARC, 2021). Xu thé thay d6i nay dén tir nhan thic cia nguoi tiéu dung, khi ho chi trong
hon vao tac dung hd tro sirc khog, cac gid tri dugc hoc (diéu tri mét moi, chiang mat ngi va giai doc
ran) ciing nhu kha nang khang ooxy hoa cua san pham. Nguoi tiéu dung ciing sin Sang chi tra muac
gia cao hon dé c6 dugc san pham tt hon. Tuy vay, gi4 thanh cao ciing s€ la nhan t6 lam suy giam
tdc do tang truong cua thi trudng. Do do, cong viéc nghién ciru va phét trién san pham méi phai tao
ra duoc thanh pham c6 gia thanh hop ly.

1.1.2. Thyc trang tiéu thu qua nhan tai Viét Nam

Nhan tuy 1a loai cay dé& trong nhung lai ti trong xuit khau thip, cha yéu tiéu thu ndi dia trong
nude. Nguyén nhan dén tir dic diém sinh hoc d& hu hong cua qua nhan. Nam 2020, tiéu thu qua nhan
& dang tuoi chiém 91,6%; con lai 1a cac san pham ché bién, chiém 9,4% (S¢ Cong thuong Tién
Giang, 2021). Trong co cau cac san pham ché bién, dang san pham nhén siy khd — long nhan 1a mat
hang chu lyc.

Mua nhan tap trung khoang thang 5 — 9 va thu hoach ddng loat nén tao ap luc tiéu thy rat I6n
(Agrovietlink, 2021; Hau & Huén, 2022; Le et al., 2020; Pham et al., 2015). Hién nay, khong tim
dugc thong tin chinh xac vé ti 18 can can gitra tiéu thu noi dia va xuat khau cua qua nhan. Tuy nhién,
dwa vao cac thdng tin vé san luong va gia tri xuat khau qua nhan dugc cung cap tir Cuc Trdng trot -
Bo NN&PTNT (2020), Agrovietlink (2021) va Téng cuc Thong ké (2024), c¢é thé udc tinh dugc ti 18
xuat khau nhan ciia Viét Nam trong nam 2019 chiém khoang 9,2% tong san lugng nhén; dong nghia
Véi viéc tiéu thu noi dia chiém 90,8%. C6 02 chudi gia tri tiéu thu qua nhan tuoi da dwoc hinh thanh,
nham phuc vu nhu cau ban 1é noi dia va xuat khiau (Agrovietlink, 2021).



1) O chudi gia tri dau tién, nhan dwoc cung cip tir nong dan, qua tay cac thuong lai, cho dau
mdi sau d6 dugc ban 1é noi dia. O cac mat xich nong dan, thuong 14i va cho dau méi, chi phi dé san
Xuat qua nhan lan luot 1a 14.444; 26.000; va 33.800 ddng/kg; song song Vvéi gia ban nhan ¢ mac
21.000; 28.000; 36.000 dong/kg. Trong toan chudi gia tri, ngudi ndng dan thu 14i rong & mirc 61%,
thuwong 14i 19% va chg dau méi 20% chudi gia tri.

2) O chudi gia tri thir hai, nhin ciing duoc cung cap tir néng dan, qua tay cac hop tac x4, doanh
nghiép va sau d6 duoc xuat khau. O cac mat xich néng dan, hop tac xa va doanh nghiép, chi phi dé
san xuat qua nhan lan luot 1a 14.444; 30.000; 55.000 dong/kg; song song Vvéi gia ban nhan ¢ mac
21.000; 35.000; 70.000 dong/kg. Theo d6, ngudi ndng dan thu I4i rong & mic 25%, hop tac x& 19%
va doanh nghiép xuat khau & 56% chudi gia tri.

Dé dang nhan thay, chudi gia tri xuat khau tao ra dugc gia tri gia ting cao hon, véi gia ban qua
nhan thanh phan Ién hon gan 2 lan so véi gia béan 1é trong nude. Mac di gid tri 13i thu duge 14 nhu
nhau, vai tro ngudi ndng dan trong chudi gia xuat khau nho hon trong chudi gia tri ban 1¢ trong nudc
(lan luot 61% va 25%). Thay thé cho vai tro cia thuong 1ai va cho dau mdi trong chudi gié tri ban Ié
noi dia 1a vai tro cua hop tac xa va doanh nghiép xuét khau trong chudi gié tri xuat khau. Vai trd cua
thuong 14i va hop tac xa tuong ung o hai chudi gia tri 12 gan giéng nhau, déng huong 19% muc i
rong tir cac chudi gia tri. Doanh nghiép xuat khau hueng muc % l4i rong cao nhét 1én dén 56% trong
chudi gié tri xuat khau, dong thoi ciing 14 tic nhan chiu trach nhiém 16n nhat trong cong doan xr ly
sau thu hoach, bao quan, van chuyén va dam bao chét luong qua.

Ciing vé khia canh xuat khau, cac s liéu diéu tra ciing cho thay Viét Nam 1a mét trong nhiing
qudc gia xuat khau nhan chu luc, cung cip hon 15% san lugng nhan xuat khau cho thé giéi, chi ding
sau Thai Lan va Trung Quéc (Altendorf, 2018). Xuét khau nhan dem vé cho nudc ta 146 triéu USD
vao nam 2019, co cau 9% trong xuat khau rau qua, chi dirng sau thanh long (36%) va 16n hon ca sau
riéng (8%). Thi truong xuat khau cia qua nhan Viét Nam da va dang duoc mé rong. Hién nay, qua
nhan da xuat khau duoc dén céc thi truong Hoa Ky, Nhat Ban, Uc va Trung Quéc. Pong thoi, qua
nhén ciing dang dwoc x{c tién dé xuat khau d¢én New Zealand, Agrentina, An Do va Dai Loan (Cuc
Bao vé Thuc vat - Bo Nong nghiép va PTNT, 2019).

MGi thi trudng xuat khau ciing c6 cac tiéu chuan riéng. Thi truong My yéu cau phai san pham
phai chiéu xa va kiém tra du luong SO trén qua nhan trudc khi xuat khau (Cuc Bao vé Thuc vat -
B6 Nong nghiép va PTNT, 2019). Con d6i véi thi truong

Trung Quéc, ndng san xuét khau phai dugc cdp ma sd ving trong. Cho dén nam 2019, Vigt
Nam da c6 194 ma duoc cap cho ving trong nhén, chiém tong dién tich 9.920 ha, twong tng 12,31%
tong dién tich trong nhan trén ca nuée. Béc Giang, Son La va Tién Giang 14 03 dia phuong dugc
cap nhleu m4 s nhat, trong g 48, 45 va 25 ma s6. Ngoai ra, con c6 13 tinh/thanh phé khac dugc
cap ma sd ving trong, phan bd rong khiap tir Bac vao Nam (Tong cuc Hai quan, 2020).

1.2. Tinh hinh nghién cau c6 lién quan

1.2.1. Tinh hinh phét trién cong nghé sau thu hoach trong nwéc

Khong thé phi nhan cac dong san pham tir qua nhan, dién hinh nhu nhan sy, nhin ngam
dudng dong lon va nhan tuoi dong lanh, da xuat hién kha lau trén thi trudng va dugc ngudi tidu dung
d6n nhan. Tuy nhién, cac cdng b khoa hoc vé cong nghé sau thu hoach va ché bién qua nhén trong
nude nhin chung con rat han ché. Tra ctu céc thong tin khoa hoc vé bao quan va ché bién nhan trén
Hé théng thong tin Khoa hoc va Cong nghé Viét Nam, hién chi c6 2 nhiém vu khoa hoc va cong
nghé vé bao quan quéa nhin duogc thuc hién trong thoi gian gan day. “Nghién ctu hoan thién cong
nghé can va sau thu hoach dé bao quan nhan tai Ha Noi va Son La” da giap xay dung duoc md hinh
dong b xur Iy can va sau thu hoach trén qua nhan, ting thoi gian bao quan téi thiéu gap 1,5 lan
(khoang 7 ngay) trong diéu kién tu nhién (Vién Nghién ctiru hop tac Khoa hoc ki thuat Chau A - Thai
Binh Duong, 2016); va “Nghién ciru nang cao chét luong, kéo dai thoi gian bao quan nhan, 6i bang
ché pham Nano bac tai Ha Noi” thyc hién trén gidng nhan STM2 cho thoi gian bao quan kéo dai tir
15 dén 18 ngay & diéu kién nhiét d6 3+5°C (Trung tdm Phét trién cay trdng Ha Noi, 2018). Riéng
cong b khoa hoc cua Nguy2n Thi Hanh va Nguyén Vian Hung (2022) ciing cho thiy nhan 16ng Hung



Yén c6 thé dugc bao quan tai 10°C va giir duoc chét luong trong 20 ngay. O ddng bing séng Cuu
Long va viing Pong Nam B9, tiép can nghién ciru bao quan ciing chi diring & mirc cong bd khoa hoc,
thuc hién chu yéu trén giéng nhan tiéu da bo (Phan Thi Ngoc Hanh va Duong Cam Nhung, 2016;
Bui Thi Phuong Dung, 2020).

1.2.2. Tinh hinh phat trién cac san pham ché bién tir qua nhén trong nwéc

Trong 20 nim gan day, gan nhu khong tim thay cac nghién ctru vé ché bién san pham tir qua
nhén trén thong théng tin Khoa hoc va Cong nghé Viét Nam.

Khoéng phat trién theo hudng nghién ciu khoa hoc, nhung cting can dé cap dén danh tiéng cua
lang nghé ché bién long nhan gan lién véi nhan 16ng Hung Yén. Long nhan 1a vi thudc quy trong
Poéng Y, ¢6 vi cam, tinh 6n, ¢6 tac dung bo ich Tam Ty, dudng huyét an than. Long nhan la cum tir
chi nhan sdy néi chung, cu thé hon c6 long tét (nhén sdy kho roi tach thit) hodc long xody (nhan tach
thit roi méi siy khd). Thuong nhan lam long tét sy lira nho (nhiét d6 khdng khi khoang 40 - 60°C)
trong khi long say xoay can phai sir dung lua I6n (giai doan dau (dinh hinh) sir dung hoi nuéc, o thé
1én dén 100°C, giam dan vé cudi quy trinh) (Poan Thi Minh Hang, 2015). Quy trinh say nhan cha
yeu dua vao kinh nghiém cua nguoi dan, gia giam do néng cua 10 siy cho vira phai. Chit lugng san
pham ciing khong dong déu. Sau mdi me say long nhan thuong dugc phan loai lai. Nhan sdy dung
lra s& c6 mau vang 6ng, déu mau, mau ma dep duoc dung dé xuat khau, 1am qua biéu. Con phan
nhan say qué ltra, mau nau sam lai thudng dugc thu mua dé sir dung lam thude (Poan Thi Minh
Hang, 2015).

O cac tinh PBSCL, ché bién nhén tap trung vao san pham nhan lanh déng. Khong c6 cong bd
chinh thire, nhung cac cong ty dong lanh déu cho bién ty 18 nit vo qua khi lanh dong nhan 1én dén
hon 95% (s ligu cung cap boi Cong ty TNHH K§ nghé Ché bién Thuc pham MeKong (Bén Tre) va
cong ty Cong ty TNHH Nong san sach Dai Thuan Thién (Can Tho)). Xét vé dat tinh sinh 1y trai, ton
thwong do niit vo dwoc xép vao nhom ton thuong vat Iy, gay rdi loai sinh hod trai, thuc day nhanh
qué trinh hu hong. Phan thit qua bi nat, tlep xuc tryc tiép voi moi truong, 1a mdi nguy vé mat vi sinh,
tang nguy co nhiém chéo. Mic di van dé nay hién duoc xem la “binh thuong” trong qua trinh lanh
dong nhan theo cdc cong ty va dugc chap nhan & cac thi trudng nhap khau. Mac du véy, cac cong ty
van ¢6 nhu cau tiép nhan giai phap ky thuat dé han ché tinh trang nut vo néu gidi phap nay dam bao
duoc hiéu qua kinh té. Phét trién & quy mo nho hon c6 thé ké dén céc san pham OCOP, noi tiéng
nhét 1a thuong hiéu nhan xi muodi Tam Hiép, Binh Pai, Bén Tre. Gan day nhét 1a du &n phét trién san
phdm mat ong hoa nhan tai huyén Tam Hiép, vira dugc phé duyét thuc hién trong nim 2023.

Nhin chung, thi phan cua cic san pham ché bién tir nhan thip hon rat nhiéu so véi tiéu thy
nhin twoi. Ngay ca & Hung Yén, noi c6 lang nghé ché bién long nhan ndi tiéng, ti & sir dung nhén
ché bién ciing chi dirng & mirc khoang 30%. Con néu tinh trén ca nudc, ti 1é ché bién nhan chi dat
khoang 9,4% (s6 liéu ndm 2021). C6 thé thdy ré van dé ché bién ndng san néi chung va nhan ndi
riéng van chua that sy dugc quan tim dang muc. Day la nguyén nhén gay chém tré qua trinh xay
dung chudi gié tri cho nhan, 1am han ché khai thac thac gia tri ciia nguon nguyén liéu nay.

1.3. Panh gia tinh hinh nghién ciru trong va ngoai nuwéc

Tong hop céc nghién ciru trong va ngoai nudc ¢ thé khang dinh dwoc nhén 14 loai tréi cay co
gia tri dinh dudng cao va c6 kha ning hd trg stic khoé. Trong nhan cd chira nhiéu polysaccharide
quy, c6 tac dung chira bénh va hoat dong nhu prebiotic. Cac hop chat sinh hoc thudéc nhém
polyphenol va flavonoid cling dwoc phat hi¢n véi ham lugng cao trong hat, vo va thit qua nhan. Do
cac dac tinh quy nay, qua nhan la loai trai cay dugc ua chudng & nhiéu quéc gia, vei dién tich trong,
san lwong va gid tri xuat khiu qua nhan déu co su gia ting hang ndm. Y€u cau cua nguoi tiéu dung
khi tiéu thu san pham tir nhan ciing dan chuyén doi, trong do6 tap trung vao cac dang san pham c6
tinh tién dung cao va co tac dung hd trg cho stic khoe. Da dang cac giong nhan da dugc phat trién
trong nhitng ndm gan day, chu trong vao phat trién giéng nhan co kha nang khang bénh (ddc biét la
bénh chdi rong), c6 kha ning phat trién phd hop véi dia ly ving trdng, cé gia tri dinh dudng va gia
tri sinh hoc cao.



Tuy nhién, thyuc té cdng nghé sau thu hoach va ché bién cac san pham tir nhan van chua duoc
phét trién di dé dap (g yéu cau cua thi truong. Dicu nay duoc nhan thay rd trén 3 khia canh :

(i) Mic du tiéu thu nhan qua tuoi duoc 1a chi yéu, cdng nghé sau thu hoach qua nhan van it
duoc nghién ciru phat trién. Phu gia gc sulfur hién nay van duoc &p dung chi yéu dé han ché sy
thay d6i mau sac vo va thit qua nhan trong qué trinh bao quan va ché bién. Cac phuong phép thir cho
thay du lwong sulfur ton tai trén vo, canh va la qua nhan cho dén nhiéu tuan sau khi xéng SO2. Piéu
nay vi pham mac giGi han sulfur téi da ¢ nhiéu qudc gia.

(i) Thyc té ché bién nhan hién nay chua dugc quan tim ding muc. Cac san pham ché bién chi
tap trung vao cac san pham truyen thong ma cu thé 12 nhan dong lanh, com nhén say va nhan dong
lon. Tham chi van t6n tai cac diém bat cap vé cong nghé trong ché bién cac san pham truyén théng.
L4y vi du trén ban thanh pham nhan tuoi déng lanh hién nay, van dé niit vo van xay ra trong qué
trinh lanh déng qua va ddy 1a van dé can phai duoc khac phuc. Nhin chung, nganh ché bién qua nhén
trong nudc van con thiéu cac san pham ché bién giam thiéu va sdy thang hoa, ciing nhu cac dang san
pham an lién khéc ¢ tinh tién dung va gié tri dinh dudng cao. Diéu nay di nguoc lai tu duy tiéu ding
ludn thay ddi, khi xu huéng lua chon san phiam dang chuyén ddi tir cac san pham c6 thoi han bao
quan dai, gia ca thap sang cac san pham tién dung, c6 loi cho stc khoe ma nguoi tiéu ding ludn sin
sang chi & muc gia cao hon. Phat trién cac san pham méi, c6 gié tri gia ting tir qua nhan tir d6 can
phai dugc quan tam.

(i) Thiéu cap nhat vé khoa hoc va cong ngh¢, hodc néu co thi ciing 1a cac cong ngh¢ ap dung
chi phu hop khi ap dung trén gidng nhan truyén thong. Xu thé da dang hoa gidng nhan trong nhiing
niam gan day ciing da gian tiép tao ra rao can cong nghé, khi cac giéng nhan khac nhau cho qua nhan
c6 cac dac tinh khéc nhau va viéc &p dung cac cong nghé cii, cong nghé san c6 trén cac gidng nhan
mai chang to khéng phu hop.

1.4. Pinh hwéng nghién ciu dé tai

Do dic thu vé& tinh chat hoé ly caa mdi gidng nhan tai mdi vi tri dia ly, can phai thuc hién
nghién ctu vé quy trinh ché bién ciing can phai dugc thyc hién riéng biét. Trén co so ¢d dinh ddi
tugng nghién ctu 1a qua nhan trong tai tinh Bén Tre (chii yéu & x& Tam Hiép, huyén Binh Dai va cac
viing phu c4n), dinh huéng giai quyét vin d& nghién ciru duoc thyc hién trén 03 co so:

(i) Xac dinh qua nhan 1a ngudn nguyén liéu chira nhiéu cac hop chét sinh hoc va dé bi thay doi
trong qua trinh bao quan sau thu hoach va ché bién, do d6 can st dung k¥ thuat nhiét do thap lam ky
thuat tién d& nham muc dich hd trg duy tri ti da cac thanh phan c6 gié tri trong qua nhan.

(i) Ung dung c4c cong nghé mai va to hop céc bién phép ky thuat méi dé khac phuc nhugc
diém cua ky thuat san xuat truyen thong Huong dén thay thé hoan toan viéc sir dung phu gia goc
sulfur trong so ché, bao quan va ché bién cac san pham tir qua nhén; ddng thoi hd trg nang cao chat
lwong san pham theo xu hd tro sirc kho¢, thoa man yéu ciu cua ngudi tiéu dung, ciing nhu dap tng
c4c tiéu chuan vé thyc pham cua céc thi truong kho tinh.

(i) Ung 'dung cac cong ngh¢ sdy thing hoa tién tlen dé tao ra dong san pham &g dung cong
nghé cao va ché bién sau, qua d6 gitp khai thac toi da ngudn gid tri tiém nang tir qua nhan.

Day la cac dinh huéng nghién ctiru méi va chi kha thi trong thoi gian gan day (do yéu cau vé
mat cong nghé dé co thé thyc hién san xuat) Tinh méi va tién tién cua cac cong nghé¢ ap dung sé
dugc trinh bay ky hon sau khi da phat trién noi dung dé tai. Néu duoc phé duyét, dé tai ciing s& 1a
nghién ciru vé hé théng quy trinh so ché, bao quan va ché bién trai nhan duy nhat dugc thuc hién ¢
tinh Bén Tre ndi riéng va mo rong ra ving DPBSCL noi chung trong 20 nim gan day.



CHUONG 2. PHAM VI, POI TUQNG, CACH TIEP CAN
VA PHUONG PHAP NGHIEN CUU

2.1. Tinh cAp thiét caa dé tai

Cung véi phét trién viing néng thén va dong gop vao nén kinh té nudc nha, phét trién nong
nghiép gan lién vai cong nghiép ché bién ndng san ludn nhan dugc sy quan tam ciia Dang, Nha nudc
va cac co quan chirc ning. Gan day nhat, Ban chip hanh Trung wong Dang khoa XI11 vira ban hanh
Nghi quyét s6 19-NQ/TW, ngay 16/6/2022 vé ndng nghiép, nong dan, nong thon dén nam 2030, tam
nhin dén nam 2045.

Nghi quyét dinh huéng phét trién “ndng nghiép sinh thai, san xuat hang hoa quy mé Ién, c6
gia tri gia ting cao, gan két chat cha vai thi truomg trong va ngoai nudc, cdng nghiép ché bién va bao
quan nong san hién dai”. D& dat muc tiéu nay, nghi quyét “khuyén khich phat trién nong nghiep
xanh, hitu co, tudn hoan, chuong trinh mdi xamaotsan pham (OCOP), giam phat thdi khi nha kinh. .
Ddng thoi “tiép tuc dau tu, cai tao, nang cap, xay dung mai két cau ha tang san xuét nong nghlep, uu
tién cac cong trinh, du an phuc vu co cau lai nbng nghiép, ung pho Vvéi bién d6i khi hau”.

Mic du vay vay nganh cong nghiép ché bién qua nhan gan nhu dang bi ngung tre, tham chi
dang c6 chiéu huéng di thut IUi khi so V6i sy phat trién cua ca nude. Nhu da trich dan, ché bién san
pham tir qua nhan hién nay trén toan quéc chi dat khodng 9,4% trén tong san luong thu hoach (sé
liéu nam 2021, S¢ Cong thuong T1en Giang, 2021). Con sb nay la rat thap, dic biét khi so sanh voi
ti 1& ché bién ndng san binh quan vén da khiém tn cua ca nudc, trong khoang tir 12 — 17% (S¢ Cong
thuong Tién Giang, 2021). Thoi ky COVID-19 cang lam thé hién rd hon vai trd ctia van dé ché bién
ndng san ndi chung va qua nhan noi riéng. Trong khi tiéu thy nhén tuoi bi dinh tré, xuat khau nhan
tuoi cac loai trong 7 thang dau nam 2021 chi dat 6,03 triéu USD, giam 49,8% so véi cing ky nim
2020 ; thi xuat khau nhan cac mat hang ché bién tir nhén lai ting manh, dat 3,80 triéu USD, ting
180, 7% SO VOi cung ky ndm 2020 (S¢ Cong thuong Tién Glang, 2021). C6 thé thiy, ap dung khoa
hoc k§ thuat va ché bién san pham chinh la bi¢n phap tao ra gia tri gia tang chu lyc cho san pham
néng nghiép. V& 1au dai, phat trién nganh cong nghi¢p ché bién néng san can phai duoc gan lién voi
g dung khoa hoc k§ thuat va xay dung chudi gla tri san pham.

Tai ving PBSCL, tir rat som, Nghi quyét s6 03-NQ/TU cua Tinh uy Bén Tre di xac dinh sy
can thiét cuia viéc “xay dung va hoan thign chudi gia trj san pham nong nghiép chu lyc” cho tinh nha.
Nghi quyét xac dinh rd “dtra, budi, chdm chém, nhan, hoa kiéng, heo, bd va tdm bién” 1a 8 mat hang
ndng san chu lyc cua tinh. K& hoach hanh dong sé 330/KH-UBND cua Uy ban Nhan dén tinh Bén
Tre cling néu rd myc tiéu “xay dung, hoan thi¢n va phat trién chudi gia tri 08 san pham” trong giai
doan nam 2016-2020, dinh hudng dén 2025. “Tap trung nghién cuu, tng dung khoa hoc cong nghé”
vira la nhiém vy, vira la giai phap chung trong thuc hién ké hoach hanh dong. Qua do, nghi quyét tao
diéu kién thuan loi, 1a co so dé trién khai dé thuc hién phat trién chudi gia tri néng san néi chung va
cho néng san 1a qua nhan ndi riéng. Yéu cau dit ra trong thoi diém hién nay 1a can phai xay dung
dugc quy trinh cong nghé bao quan va ché bién cac san pham tir qua nhan c6 &p dung cong nghé
méi/cdng nghé tién tién.

2.2. Muc tiéu d@ tai
2.2.1. Muc tiéu chung

Xay dung dugc quy trinh cdng ngh¢ bao quan va ché bién cac san pham tir qua nhén trong tai
tinh Bén Tre (chu yéu ¢ x4 Tam Hiép, huyén Binh Dai va cac ving phu can), thong qua ung dung k¥
thuat mai va cong nghé tién tién dé giam ton that sau thu hoach va nang cao chét lugng san pham,
nang cao chudi gia tri tir qua nhin, dap wng cAc tiéu chuin an toan va dam bao kha ning thuong mai
hoa cho san pham. Trén co s& do, thidt lap thanh céng duoc it nhat 01 md hinh thir nghiém cong nghé
bao quan hoic/va cong nghé ché bién san phdm tir qua nhin trén dia ban tinh Bén Tre, gilp khai théc
loi thé ngudn nguyén liéu va nhan cong tai dia phuong, gop phan phat trién nén kinh té bén viing cho
tinh nha.



2.2.2. Muc tiéu cu thé

- Banh gia sy thay ddi chat lugng cua qua nhan duoc trong & dia ban tinh Bén Tre trong giai
doan can thu hoach d lya chon thoi diém thu hai pht hop cho muc dich bao quan va ché bién qua
nhan.

- Nghién ciru ky thuat so ché va bao quan nhan tuoi nguyén qua, huéng dén thay thé hoan toan
cong doan xtr ly SO, bang cac bién phéap kg thuat twong duong, dam bao chat luong qua trong diéu
kién bao quan & nhiét do thap trong it nhat 30 ngay.

- Nghién ctru k§ thuat so ché va bao quan nhan lanh dong, huéng dén giam ty 1¢ nirt vo xuong
dudi 5%, cho kha nang bao quan 6n dinh it nhat trong thoi gian 6 thang.

- Ung dung cong nghé bao mang nano trong qua trinh bao quan va ché bién giam thiéu qua
nhin; trong d6 st dung mang nano dé kéo dai thoi gian bao quan lanh nhén twoi dén 45 ngay; thir
nghiém kha nang sir dung mang nano trong bao quan nhan tuoi lanh dong; dong thoi, phat trién ky
thuat bao mang nano an duoc trén san pham thit com nhan tach hat, vira dat dwoc hiéu qua giap kéo
dai thoi gian bao quan dong thai van dam bao an toan véi nguai tiéu dung.

- Phat trlen san pham ché blen tinh sau thong qua ung dung ky thuat sdy dbi luu truyén thong
va ky thuét sdy thing hoa tién tién, tao ra san pham an lién c6 chét lugng va gia trj dinh dudng cao.

2.3. Péi twong, pham vi nghién ciru
2.3.1. Péi twong nghién ciru

Nghién ctru duoc tién hanh trén bon giong nhan dugc trong chu yéu tai tinh Bén Tre (chu yéu
& X8 Tam Hiép, huyén Binh Pai va cac vung phu can) bao gom nhu nhan Xuong tim, Xuong com
vang, ldor va Thanh nhan.
2.3.2. Pham vi nghién ctu

Nghién ciu mot cach toan di¢n vé dic diém hinh thai, tinh chét vat ly, hda hoc cta nguyén
lidu 12 bon gidng nhan, tir d6 dinh hudng chon lua huéng phét trién cac san pham khac nhau tir ngudn
nguyén liéu.

Xay dung thir nghiém quy trinh san xuét cac san pham thyc pham tir qua nhan ¢ tinh Bén Tre
theo hudng phét trién & quy mé phong thi nghiém dén quy md pilot va trién khai thyc té.

2.4. Cach tiép can, phwong phap nghién ciéu
2.4.1. Cach tiép can

Nghién ctru duoc xay dung dya trén tién dé Ia cac nghién ciru trong va ngoai nudc. Thu thap
tai li¢u, khao sat, danh gia cac thong tin vé nguon nguyén li¢u nhan dugc trong tai tinh Bén Tre, cac
san pham san xuat tir nhan; tim hiéu tong quan cac quy trinh cong ngh¢ san xuat cua san pham hi¢n
¢ trén the gidi va Vit Nam (qua tai lieu, internet, hoi nghi khoa hoc va cac tap chi trong nudéc va
quoc té).

Danh gi4 dac dié hinh thai, thanh phan héa ly cua nguon nguyén ligu, dinh huéng cho khai
thac san pham khac nhau. Can cir theo cac tiéu chuan quy dinh cu the ve chat lugng cac san pham dé
xac lap muc tiéu nghién cau, tr do tien hanh thiet ke thi nghiém phu hop, nham tao san pham nghién
ctru théa mén yéu cau thyc tién cua thi truong.

Nghién cau quy trinh cdng nghé san xuat cac san pham tir qua nhan bang tung thi nghiém doc
lap véi don hoac nhicu nhan to; tien hanh nghién ctru va thi nghiém xac dinh céac dieu kién, che do
toi wu nham xay dung quy trinh cdng nghé mai phu hop véi diéu kién thuc tién, tao cac san pham cé
tinh dic tha.

Thi nghiém mét quy trinh cong ngh¢ da duoc xay dung hoan chinh trong diéu kién phong thi
nghiém, trién khai ¢ quy mo6 pilot, sau d6 tng dung vao thuc te san xuat tai doanh nghiép dé danh
gia va phan tich cac yeu to anh hudng dén tinh chat san pham theo tiéu chuan quy dinh. Trén co s¢
cac ket qua thu nghiém thuc te, diéu chinh va dé xuat quy trinh cong nghé ¢ quy md san xuat (tien
trinh scale-up). Cac ket qua cua thi nghiém/nghién ciru truéc s& dugc su dung lam co s¢ khao sat va
phét trién cac thi nghiém/nghién cuu tiep theo.



2.4.2. Phwong phap nghién ctru
2.4.2.1. Phuwong phap ké thira

K& thira c4c tai ligu, s6 ligu, co so dit ligu hién ¢6 vé cong nghé san xuat cac san pham tir nhan,
tap trung vao nhdm san pham nghién ctru: so ché va bao quan nhan qua tuoi va cac san pham nhan
say kho.

Dinh huéng ap dung cac cong nghé mai va cac cong ngh¢ tién tién vao qua trinh san xuat san

pham, dinh huéng tao ra san pham giau cac nhdm chat c¢6 hoat tinh sinh hoc va c6 kha ning khang
oxy hoé cao dé khai thac gi tri qua nhan.

Xay dung quy trinh céng nghé c6 kha nang ap dung ¢ diéu kién thuc té cua tinh Bén Tre noi
riéng va cac tinh ddng bang séng Cau Long ndi chung, két hop xay dung phuong 4n on dinh ning
Suat san Xuat.

2.4.2.2. Phwong phap kiém tra chét lwgng san pham

Phuong phap do dac va phén tich cac chi tiéu hoa ly, héa sinh va vi sinh;

Cac chi tiéu dugc phan tich trong phong thi nghiém hay géi phan tich tai Trung tam Kiém
nghiém do luwong chat lugng theo Tiéu chuan Viét Nam hay AOAC.

Phan tich va danh gia chét luong ciia sin pham theo tiéu chuan Viét Nam (TCVN) va phuong
phép chuan (AOAC).

Danh gia dic tinh cam quan (cac thdng s6: mau, mui, vi, cau tric).

Panh gia tinh chét vat Iy (mau sac, cau trac, kich thudc,...).

Panh gia tinh chat hda hoc (protein, lipid, carbohydrate, xo,...).

Dbanh gia ham lugng kim loai nang (Chi, asen,...).

Kiém tra cac vi sinh (Tong sé VSV hiéu khi, E.coli, nAm men, nim méc, Clostridium
perfingens, Samonella, khéng chra vi sinh gy thoi hong trong diéu kién bao quan thuong).
2.4.2.3. Phuwong phap théng ké, xir ly két qua

Céc thi nghiém duoc bo tri ngau nhién, lap lai 3 Ian, véi 1 hogc 2 nhan té thay doi. Két qua
cua thi nghiém trude dugc chon lam théng s6 ¢6 dinh cho CéC"[hI' nghiém sau. So liéu dugc thu thap
va xt 1y bang phan mem Statgraphics Centurion 19.1 va phan mém Excel. Phén tich phuong sai
(ANOVA,) theo kiem dinh LSD hogc kiém dinh Duncan dé ket luan sy sai khac giita trung binh cac
nghiém thuc. Ket qua tot nhat lya chon tir thi nghiém trudce dugc s dung lam diéu kién co dinh cho
cac thi nghiém tiep theo.
2.4.2.4. Phwong phap nghién ciru lya chon va lip dit thiét bi san xuat

Dua trén cong thirc va quy trinh trong phong thi nghiém, tinh toan thiét ké hé thong thiét bi
san xuat. Mo hinh thiét bi dam bao tiéu Vchi thuan tién,’dé thao tac (van hanh, thao san pham, vé
sinh,..). M6 hinh dugc tinh toan lai va thict 1ap cho hé thong san xuat quy mo vira va nhé (cong suat
du kién 5 kg nguyén liéu/me, 20 kg/mé, 50 kg/mé).
2.5. Tinh méi va sang tao

Ap dung cac cong nghé méi (cong ngh¢ nano, cong nghé sdy thang hoa) vao trong ché bién va
bao quan cac san pham.

Ap dung dinh huéng nghién ctru san pham méi, trong do chi trong dén higu qua duy tri cac
hoat chat cé gia tri sinh hoc c6 trong nhan

Quy trinh don gian, thuc hién cung lac trén 01 hg thiét bi dé thu san pham hoan chinh, vi vay
cac phuong thire dau tu dugc tinh toan dé dé dang chuyen giao va ap dung san xuat nhanh tai cac co
S0 tai dia phuong, phu hop véi diéu Kién cua Viét Nam va cac doanh nghiép tai tinh Bén Tre.

Quy trinh san xuat san pham &p dung dong bo va cai tién cong nghé phi hop voi diéu kign
doanh nghiép, cai thién dugc chét lugng san pham tir qua nhan so véi phuong phap truyén thong,
nang cao kha ning canh tranh thi truong cua san phdm tir nguyén liéu nay.
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Két qua dé tai phu hop véi dinh huéng phat trién cia tinh Bén Tre dén trong twong lai. Trong
do, tap trung day manh cac nghién cau khoa hoc, dau tu cong ngh¢, phat trién da dang san pham va
san xuat cac san pham mai, chét luong cao, co trién vong trong thi truong. Tap trung phét trién cac
san pham chu lyc nhu trai cay va thay san.

Thay doi suy nghi clia nguoi san xuét, nguoi tiéu ding vé cach thic san xuat, bao quan va sit
dung san pham.

2.6. N§i dung nghién ciru

So db nghién ctu tong quét cac noi dung thuc hién dugc thé hién ¢ Hinh 1.7.1.

A . Nguyén liéu nhin
Phan 1: Thu thép tai liéu;
Nghién ctru tong quan ¢

Tiép nhin

Phan 2: NC ND2.1: Nghién ctu su bién ddi chat luong

quy trinh clia qua nhfn tréng & tinh Bén Tre
cong nghé
v ND2.2: Phuong phép tién xi I hiéu qua

- ~ cho qua nhin tuoi
(che bien nhiét do thap)

| ) (ché bién nhiét ds cao)
ND2.3: K¢ thuat so ché va

bao quan nhin lanh dong
[

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

l

|

| ND2.4: Ung dung k thudt  ND2.5: Ché bién  ND2.6: Ché bién
| bao mang nano dé kéo dai gidm thiéu thit
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

N . . A nhin say kho
thoi gian bao quan qud nhin com nhin

Ak nguyeén qua

ND2.7: Ché bién guyen qus
thit com nhin
sdy thing hoa

¢

ND2.8: Hoan thién quy trinh san xuét 05 san pham tir qua nhén & quy mé thue nghiém
ND2.9: Danh gia chat lwong 05 dang san pham va xay dung tiéu chuan co s&

ND2.10: Danh gia su thay déi chat luong cta 05 dang san pham
trong qua trinh bao quan thue té va thiét ké bao bi thuong mai

ND3.3: Xay dung quy trinh st dung thiét bi, phuong thire kiém

b

ND3.4: Xy dung quy trinh céng nghé sin xuit thir nghiém
va hudng dén ding ky OCOP

g a
e 1
! 4} . , ,

| ND3.1: Tinh toan va thiét ké hé théng thiét bi

/| Phin3

1 5 A . . . .

! MG réong ND3.2: Bé tri, 1ap dat va thir nghiém hé thong thiét bi

1| quy mova ¢

| osx thuc té

1

1

1

1

1

1

:

1

X ND4.1: Hbi thio trién khai ¢tng dung sin xuit
Phan 4 ¢ = =

ND4.2: Bao cao tong két, nghiém thu dé ta

Hinh 2.1: So d6 bé tri thi nghiém téng quat
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CHUONG 3. NGHIEN CUU SU BIEN POI CHAT LUQNG CUA QUA
NHAN TRONG O TiNH BEN TRE TRONG GIAI POAN THU HOACH

3.1. Panh gia chit lwong bén giéng nhin dwgc trong tai PBSCL

Gidng la nguyén nhan chii quan c¢d anh hudng quyét dinh dén dic tinh hoa ly cua qua (Kader,
2002). Két qua & Bang 3.1 cho thiy, c6 su khac biét c6 ¥ nghia thong ké vé cac chi tiéu hinh théi vat
ly nhu duwong kinh, khdi lwong va ti Ié cac thanh phan ¢ cac gidng nhan khac nhau.

Bang 3.1: Su khac biét vé hinh thai va ti I& thanh phan cua qua & cac giéng nhan

) Duong kinh Khéi luong Ti I¢ thanh phan (%)
Giong nhd@n  trung binh trung»blnh Vo Thit Hat
(mm) (9/qua)
Idor 28,41+2,124 10,90+1,91¢ 16,09+1,10? 69,49+1,502 14,42+1,40°
XCV 33,59+0,16° 17,08+0,20° 13,16+0,95¢ 63,96+2,07¢ 22,88+2,182
XT 31,76x0,79° 16,09+0,80¢ 16,47+0,712 59,89+1,41¢ 23,64+0,932
TN 35,05+0,872 19,74+1,32? 14,88+1,35° 66,55+2,11° 18,57+2,41°

Ghi chi: XCV' - Xuong com vang, XT - xuong tim, TN - Thanh nhan (TN); ,

Céc gia trj trung binh cé chiz céi a, b, ¢, trong cung mét cét the hién tinh dong nhat cé do tin cdy la 95%
Song song d6, két qua ¢ Bang 3.2 va 3.3 cho thdy su khac biét vé mau sic, ciing nhu cac chi

tiéu thanh phan hoéa hoc nhu d6 4m, ham lugng chit kho hoa tan, ham lwong acid chuan do va ham

lugng vitamin C giita cac gidng nhan khac nhau.

Bang 3.2: Su khac nhau vé& mau sic vo va thit qua cua céc gidng nhan

Gidng nhan Mau sic vo qua Mau sic thit qua

L a b* L b
Idor 47,05+2,15b 14,34+1,22°¢ 16,79+1 42°¢ 30,83+2,36°¢ 8,04+1,74¢
XCV 48,80+0,78? 13,35+0,48° 23,78+1,282 53,64+0,302 11,02+1,00°
XT 37,42+1,82°¢ 32,23+2,322 1,32+0,45¢ 37,97+1,47° 9,95+0,40°¢
TN 48,87+0,48?2 15,48+0,57° 18,16+0,65" 39,03+1,46° 12,93+1,108

Ghi chl: XCV' - Xuong com vang, XT - xuong tim, TN - Thanh nhan (TN); ’
Céc gi& trj trung binh cé chiz céi a, b, ¢, trong cung mét cgt thé hién tinh dong nhat cé dé tin cdy la 95%

Bang 3.3: Su khac nhau vé céc chi tiéu hod Iy ciia cac gidng nhén

Giéng nhan Do Am Chat kho hoa tan Acid chuin do Chi s6 Vitamin C

(%) (TSS, °Brix) (TA,%)  TSSITA (mg%)
Idor 79,88+0,69° 18,81+0,81° 0,095+0,012° 200+26° 35,530,742
XCV 77,21+0,67¢ 23,11+0,422 0,058+0,003° 397172 34,68+0,26°
XT 80,46+0,412 17,64+0,25° 0,105%0,0042 168+6° 31,21+0,33°¢
TN 78,27+0,41° 18,72+0,39° 0,094+0,003° 199+9P 35,24+0,26°

Ghi chli: XCV' - Xuong com vang, XT - xuong tim, TN - Thanh nhan (TN); ’
Céc gia trj trung binh cé chiz cai a, b, ¢, trong cung mét cgt thé hién tinh dong nhat cé dé tin cdy 1a 95%

Nhin chung, qua nhan tai DPBSCL c6 gia tri ¢ am va ham lugng chat kho hoa tan twong dong
Véi cac giéng nhan Trung Quéc, véi do am trung binh 80% va ham lugng chét kho hoa tan tir 12 -
23°Brix (Zhang et al., 2020). B6 4m qua nhan tai DPBSCL 1a thdp hon va twong tu, ham lwong chat
kho hoa tan 14 cao hon so véi qua nhan so véi két qua duoc ghi nhan & qua nhan tai My, voi do am
va ham luong chat kho hoa tan lan lugt 12 82,8% va 15,1°Brix (United States Department of
Agriculture, 2022). Mgc du vy, gia tri ham luong vitamin C cta qua nhdn tai DPBSCL lai nho hon,
s0 v6i qua nhan tai Trung Quéc (42,12 — 163,7 mg% (Zhang et al., 2020) va tai My (84 mg% (United
States Department of Agriculture, 2022). Nguyén nhan c6 thé 1a do diéu kién nong am caa khi hau
Viét Nam, 1a diéu kién thich hop hon cho qua trinh oxy hoa, dan dén qua trinh ty phan huy ciia thanh
phan vitamin C (Le, 2003).
3.2. Gia tri dinh dwéng ciia c4c gidng nhin dwoc trong tai ving PBSCL

Cuing véi do am, két qua tai Bang 3.4 trinh bay thanh phan da lugng, md ta gi tri dinh dudng
cua cac giong nhan trong tai vung DBSCL. Ket qua ghi nhan cho thay, trong thanh phan chat kho
cua qua nhan, carbohydrate la thanh phan da lugng chiém uu theé, vai ti I€ 1én dén trén 90%.
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Bang 3.4: Su khac nhau vé thanh phan héa hoc cua cac gidng nhan

e x Carbohydrate Protein Lipid Tro bwong téng
Gidng nhdn (%cbk) (%cbk) (%cbk) (%chk) (%cbk)
dor 91,30£0,52° 4,5820,51° - 4124030°  64,14+2,77"
XCV 91,460,66° 4,62+0,47% - 3,9240,33  70,83+1,71°
XT 91,340,87° 4,77+0,53% - 3,80£0,37°  54,72+1,07°
TN 91,12+0,59° 4,81+0,53° 4,07+0,58°  63,31+2,56

Ghi chli: XCV - Xuong com vang XT - xuong tim, TN - Thanh nhan (TN) )
Cac gia tri trung binh c6 chiz céi a, b, ¢, trong ciing mét cét thé hién tinh dong nhdt c6 dé tin cdy 1a 95%

3.3. Két luan vé chit lwgng c4c gidng nhan

+ Nhén Idor noi bat véi ti I¢ phén thit qua cao va I6p thit day. Chat lugng thit qua ciing & mirc
tot, c6 gia tri TSS gan bang véi TN va chi thap hon XCV, dong thoi c6 ham lugng vitamin C cao
nhét trong cac gidng nhin. Day 1a ngudn nguyén lidu 1y ‘twong cho cac quy trinh ché bién cac san
phdm gi4 tri gia ting nhu thit com nhén tach hat (ché bién giam thiéu) hoic long nhan (nhén séy).
Nhuoc diém ciia giéng nhan nay 1a c6 duong kinh va khéi luong qua nho nhat trong cac gidng nhan
da phan tich, gy han ché cho kha ning st dung.

+ Nhan XCV ndi bat véi do ngot cao vuot troi, lai pht hop cho viéc tiéu thu tuoi. bdng thoi,
glong nhan nay cung ¢6 thit qua véi mau vang dic trung, thé hién qua chi s6 do mau b* cua thit qua
rat cao. Mac du c6 khéi lwong va duong kinh qua I6n, tuy nhién giong nhan nay lai c6 ti 1¢ hat rat
I6n va ti 1é thit thap, nén khong thich hop dé sir dung lam nguyén lidu dé ché bién cac san phiam cong
nghiép. Trén thuc té, khi thuc hién nghién cau, kho co thé tach nguyén ven phan thit qua ra khoi
phan hat trén giéng nhan XCV. Gidng nhan nay pht hop hon dé sir dung truc tiép, mang dén trai
nghiém vi giac tuyét voi nho vi ngot dam da va mui thom dic trung; hodc dé 1am nguyén liéu trong
cac mon trdng miéng hay nudc giai khat nhu nhan xi mudi, mat nhan, gidp gitr dwge mui thom dac
trung cho san pham.

+ Gidng TN c6 chét luong trung binh, c6 dic diém giao thoa gitra giong nhan Idor va XCV.
Gibng nhan nay khdng ndi troi, ciing nhu khong bi han ché rd rét vé kich thudc qua, mau sic thit qua
cling nhu ham lwong chét kho hoa tan va ham lugng vitamin C. Vi vay, loai nhan nay c6 thé duoc sir
dung linh hoat, ca cho viéc tiéu thu twoi va ché bién cac san pham gia trj gia ting, khi chat luong
nguyén li¢u khong doi hoi phai c6 tinh riéng bi¢t. Hodc ciing c6 thé str dung TN trong ché bién san
phdm can da dang cac dic tinh. St dung TN lam nguyeén li¢u trong cac cong thic dinh dudng vira
dam bao khéi lugng thit qua c6 thé thu nhan, vira cd thé tao ra san pham véi cac diém dic trung riéng
biét hon, gitip gia ting gia tri va hip din nguoi tiéu ding.

+ Gidng XT hip dan boi mau do tim déc trung. Mau sic ty nhién tir vo qua nay 1a ngudn phong
phd cac hop chat mau c6 ngudn gbc tu nhién c6 kha ning hd trg sic khoé. Do do, gidng XT thich
hop hon khi str dung nhu mét dang thuc phdm chie ning. Thit qua c6 do 4m cao va c6 ham luong
chat kho hoa tan thap, giGp giam do ngot cua qua, pht hop ché do an it dwdng va cé loi cho stc khoe.
3.4. Phan loai va d4nh gia chit lwgng cia qua nhan Idor theo nhém phan loai

Nhu d trinh bay, giéng nhan Idor ¢4 ti I¢ thit qua cao va chat lugng thit qua & muc tot, thich
hop hon dé sir dung trong ché bién san pham gia tri gia ting. Do do, dé c6 thé sir dung tét hon qua
nhan Idor vao cac muc dich ché bién, nghién ciru tiép tuc thuc phan loai qua nhan Idor. Phan loai
theo cac thdng sb vat 1y duoc wu tién thuc hién, nham tao kién thuan loi hon trong viéc phét trién cac
may phan loai va hd tro thyuc té san xuat.

Két qua tir noi dung nghién ciru trude d6 da ghi nhan cac thong sb hinh thai vat ly cia qua
nhan Idor trong tai ving PBSCL. Theo Tiéu chuan TCVN 9768:2013, mirc khoang cach 1,0 cm giira
cac thdng sb kich thude duoc sir dung khi tién hanh phan loai (Bo Khoa hoc va Cong nghé, 2013).
Do d6, trong nghién ctru ndy, 06 nhdm phan loai dwoc dé xuit dé dam bao mdi phan nhom déu c6 ti
1& s6 lwong qua > 5%. Cu thé, cac nhom phan loai duoc xac dinh theo chiéu cao qua gom: H1 < 2,2
cm, H2 (2,2; 2,3 cm], H3 (2,3; 2,4 cm], H4 (2,4; 2,5 cm], H5 (2,5; 2.6 cm], H6 >2,6 cm. D) thi
histogram (Hinh 3.1) thé hién muc do phan phdi cia cac phan nhom nhan. Bdng thoi, su thay di cac
thdng s6 con lai cia qua theo timg phan nhom ciing dugc tong hop tai Bang 3.5 dé 1am co so dbi chiéu.
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Bang 3.5: Pic diém hinh théi vat ly ciia qua nhéan Idor thay ddi khi phén loai theo chiéu cao

Phan nhém Chidu cao (cm) Khéi luong (q) Puong kinh (cm) Tilg (%)
Hil <22 <739 <247 6,0
H2 (2,2+2,3] (7,39+8,81] (2,47+2,62] 10,0
H3 (2,3+2,4] (8,81+10,22] (2,62+2,77] 16,5
H4 (2,4+2,5] (10,22+11,64] (2,77+2,92] 28,5
H5 (2,5+2,6] (11,64+13,05] (2,92+3,07] 25,5
H6 > 2,6 > 13,05 > 3,07 13,5

Trén co s¢ 06 phan nhom da dé xuat, tiép tuc tién hanh phan tich cac thong sé hoa 1y dé danh
gia chat lugng cua qua (Hinh 3.1)

H1 H2 H3 H4 H5 H6
<2,2cm (2,2;2,3]cm | (2,3;2,4] cm (2,4;2,5] cm (2,5;2,6] cm >2,6 cm

Hinh 3.1: Tran do sir dung trong phan loai nhan theo chiéu cao
Nhin chung, qua nhan Idor c6 thé duoc phan lam 03 phan, gom v, thit qua va hat. Trong do,
thit qua nhén 1a phan cé khéi lwong chiém ti & cao nhat, 1én dén trén 67,09% (Bang 3.6). Ti I¢ thit
qua cao ciing la dic trung cho gidng nhan Idor (Nguyen et al., 2017; Tran & Do, 2011).
Bang 3.6: Ti 1¢ thanh phan cua qua nhén Idor & cac nhém phén loai
Ti Ié thanh phan (%)

Phan nhdm*

Vo qua Thit qua Hat
H1 18,24+1,22¢ 72,42+1,38° 9,34+1,38?
H2 16,66+1,36" 68,70+2,58° 14,64+2,33
H3 16,89+1,24°¢ 67,09+2,312 16,03+1,29¢
H4 15,88+1,17% 69,21+1,51 14,91+1,27¢
H5 15,54+0,592 70,20+1,19 14,26+0,94"
H6 15,24+0,732 70,93+0,93¢ 13,82+0,44°

Phan nhém nhan theo chiéu cao HI < 2,2 em, H2 (2,2; 2,3 em], H3 (2,3; 2,4 cm], H4(2,4; 2,5 cm], H5 (2,5;
2,6 cm], H6 >2,6 cm; Céc gié tri trung binh cd chi cai a, b, ¢ trong cung mét ¢t thé hién tinh dong nhat c6
dé tin cgy 1a 95%

Song song Véi ti 1¢ cac thanh phan chinh, mau sic caa vo va thit qua cing dugc khao st va
ghi nhan tai Bang 3.7.
Béng 3.7: Mau sic vo va thit qua nhan Idor ¢ cic nhém phéan loai

Phan Mau vo Mau thit

nhém” L a b* L b
H1 47,17+2,228 14,02+1,112 16,78+1,54% 32,162,492 5,94+1,492
H2 47,88+1,98P 14,50+1,442 16,71+1,87% 31,27+£2,242 6,38+1,392
H3 46,66+1,56% 14,48+1,512 17,54+0,94° 30,64+1,792 6,741,032
H4 47,1842 492 14,28+1,342 16,64+1,76% 30,79+2,872 8,45+1,69°
H5 47,38+2,37% 14,570,902 17,00+1,33° 30,66+1,972 8,41+1,40P
H6 45,94+1,792 13,91+1,042 15,83+0,93¢2 30,57+2,49? 10,24+1,28°

Ghi chl: XCV' - Xuong com vang, XT - xuong tim, TN - Thanh nhan (TN); ’

Céc gia trj trung binh cé chiz cdi a, b, ¢, trong cung mét cat the hién tinh dong nhat cé dé tin cdy la 95%
Céc thong sb ham luong chéat kho hoa tan, ham luong acid, d6 4m va ham luong vitamin C

gitip d4nh gia chat lwong an cua qua. Két qua tong hop tai Bang 3.8 cho thay, theo sy gia tang chicu

cao cua cac phan nhém qua, d6 4m c6 xu huéng giam, va nguoc lai ham lwgng TSS va TA trong thit

qua c6 xu hudng tang.
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Bang 3.8: Chi tiéu hod ly cta qua nhén Idor ¢ cdc nhdm phén loali

Phan Chat kho hoa tan Acid chuin do Chi s6 b6 4m Vitamin C
nhém" (TSS, °Brix) (TA, %) TSSITA (%) (mg%)
H1 17,10+0,672 0,083+0,009? 212+26° 81,27+0,38¢ 36,65+0,58°
H2 17,14+0,30° 0,087+0,010? 2014272 80,42+0,60° 36,09+0,50°
H3 18,96+0,31° 0,091+0,006% 211+16° 79,84+0,36® 35,29+0,58?
H4 18,90+0,67° 0,098+0,011° 194+30%® 79,94+0,50° 35,53+0,722
H5 19,28+0,25 0,097+0,013%¢ 202429 79,50+0,68% 35,21+0,50?
H6 19,58+0,76° 0,103+0,012%¢ 1914202 79,53+0,75% 35,52+1,15¢%

Phan nhom nhan theo chiéu cao HI < 2,2 em, H2 (2,2; 2,3 cm], H3 (2,3; 2,4 cm], H4,,(2’4" 2.5 cmj, HS5 (2,5;
2,6 cm], H6 >2,6 cm; Cac gia tri trung binh cd chi cai a, b, ¢ trong cung mét cét thé hién tinh dong nhat c6

5 tin cay 12 95%

Két qua Bang 3.9 ddng thoi cling trinh bay ham lwong caa mét sé thanh phan da lwong ciu
thanh qua nhéan Idor.

Bang 3.9: Thanh phan héa hoc caa qua nhén Idor & cac nhém phén loai

Phén Protein Lipid Tro Carbohydrate Puong téng
nhém* (%cbk) (%chk) (%cbk) (%chk) (%cbk)
H1 4,45+0,512 ND 4,03+0,302 91,51+0,722 61,15+2,97¢
H2 4,720,542 ND 4,07+0,14% 91,21+0,492 61,58+4,082
H3 4,410,422 ND 4,04+0,312 91,560,542 63,94+4,21°
H4 4,6740,532 ND 4,09+0,40% 91,23+0,522 64,12+1,73°
H5 4,58+0,492 ND 4,18+0,25% 91,24+0,482 64,78+1,63"
H6 4,580,602 ND 4,24+0,27° 91,18+0,522 66,43+3,38¢

Phan nhom nhan theo chiéu cao HI < 2,2 cm, H2 (2,2, 2,3 cm], H3 (2,3; 2,4 cm], H4 (2,4; 2,5 cm], HS (2,5;7
2,6 cm], H6 >2,6 cm; ND: khong phat hién; Cac gia tri trung binh c6 chi cai a, b, ¢ trong cling mét cét the
hién tinh dong nhat cé dé tin cdy la 95%

3.5. Két luan vé chit lwong cac phan nhém nhan

+ Phan nhém H1 ndi bat vai ti 1é thit qua, vo qua, do 4m va ham lugng vitamin C cao. Do do,
phan nhém nay thich hop hon dé sir dung truc tiép, vai thit qua nhiéu,

it ngot va c6 kha ning hd tro t6t hon cho stiic khoé ngudi st dung. Tuy nhién, kha ning st
dung cua phan nhém nay bi han ché do khéi lwong qua nhé (< 7,65 g/qua) va ti 1é qua thap (6,0%
tong sb qua thu hoach).

+ Nguoc lai, cac phan nhém nhan tir H3-H6 ndi bat voi thit qua c6 mau vang dic trung (thé
hién qua gi tri 6 mau b* 16n), ddng thoi c6 ham lugng TSS, TA va dudng téng cao, tuong (g Voi
chat lugng an ctia qua tét hon. Tuy nhién, cac phan nhom nay lai c6 ti Ié hat cao hon. Do d6, phan
nhom qua nay thich hop cho nhém ngudi tiéu dung yéu cau chat luong an cua qua cao hon, cho thit
qua ngot va dam da hon. Bong thoi, phan nhom nay cung thich hop dé ché bién cac san pham c6 gla
tri gia ting. Vi khéi lwong qua 16n, sb luong nhiéu va ti 18 thit qua cao, su dung phan nhom nay
dam bao kha nang tach roi nguyén ven phan thit qua - day la yéu cau can thiét dé thuc hién ché bién.
Mic du khong c6 su khac biét hoan toan khi so sanh vé chat lwong trung binh, nha san xuét va ngudi
tiéu dung van cd thé lya chon phan nhém nhan ¢6 chiéu cao 16n hon (twong tng véi duong kinh va
khéi lugng 16n hon) dé qua nhan ¢ chét lugng tot va dong nhat hon.

+ Nhém nhén H2 giao thoa ¢ giita va ¢6 nhiéu dic diém twong ddng véi nhém nhan H1 va
H3-H6, do d6 c6 thé duogc str dung da dang cho cac muc dich san xuat va tiéu thy, khi chat lwong
nguyén liéu khdng yéu cau quéa chuyén biét.

CHUONG 4. NGHIEN CUU PHUONG PHAP TIEN XU LY HIEU QUA CHO
QUA NHAN TUOI SAU THU I:IOACH NHAM GIUP KEO DAI THOI GIAN
BAO QUAN LANH

O ndi dung nay, anh huong cua cac phuong phap tién xir ly riéng 1é qua nhan giup cai thién

mau séc, duy tri chat lugng (thdng qua vitamin C), han ché hoat dong cua vitamin C déu duoc quan
tam. Cac phuong phap tién xur ly cho két qua tich cyc trong cai thién chat lugng va kéo dai thoi gian
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bdo quan qua nhan: (i) Xu ly nuéc ndng ¢ 55°C gilt nhiét trong 10 phat dugc x4c dinh la hi¢u qua
nhét, gitp duy tri mai vi va chat luong cam quan; (i) Tién xu ly bang HCI véi nong d6 1,5 N voi ty
1€ (nguyén li¢u va dung dich ngam (w/v)) la 1:1,5 trong thoi gian 10 phut dat hi¢u qua cao trong viec
cai thién mau sic ciia vo qua va tiét kiem chi phi; (iii) St dung két hop 0,2 g/L acid acetic va 2 g/L
H:0: d¢ tao thanh peroxyacetic acid cho viéc tién xur gitp cai thién do sang (L*), chi s6 Bl va duy
tri chat lwong thit qua. Trén co s¢ do, tién hanh thuc hién tién xir Iy két hop dé cai thién chat luong
san pham.
4.1. Kha ning két hop cac phwong phap tién xir Iy dén sy thay doi chat hwong ciia qua nhan
trong qua trinh bao quan

Anh huéng cuia céc ché do tién xu ly thich hop dén sy thay doi mau sac cua qua nhin duoc
ghi nhan théng qua d6 sang L* cua vo qua va chi s6 hod nau Bl cua thit qua dugc xac dinh.

Bang 4.1: Anh huéng cua sy két hop cac phuong phép tién xir Iy dén do sdng L* cua vo qua trong qué trinh
bao quan nhén Idor

L xn v IV, b sang L*
Che ao xur ly Ngay 0 Ngay 3 Ngay 6
PC 47 ,4+1,03¢A 46,47+1,55A -
bC-SO; 50,54+0,6°4 47,79+1,41°8 -
NN-HCI 55,93+0,87%4 53,89+0,65% 51,05+0,83%
NN-HCI-PAA 52,36+1,45PA 50,47+0,83%A 48,27+0,258
NN-PAA 41,94+1,379 41,74+1,98% 41,75+1,92¢A
HCI-PAA 50,82+1,01°A 48,47+1,2208 46,40+1,258

Ghi chu: cac chiz cai khac nhau trong cung mgt cot (chi thurong) hogc hang (chiz in hoa) biéu th; s khéc bigt
¢6 y nghia thong ké cua cac nghiém thirc khao sat ¢ d¢ tin cgy 95%. (-) khdng tiép tuc theo ddi do bj hw hong.

Két qua tir Bang 4.1 cho thay do sang L* ciia vo qua & ché do tién xir Iy NN-HCI cho ra két
qua kha quan trong qua trinh bao quan.

Béang 4.2: Anh huong cua su két hop cac phuong phap tién xir Iy d@én chi sé hod nau cua thit qua trong qué
trinh bao guan nhan Idor

L oan o e Chi s6 Bl
Che do xir 1y Ngay 0 Ngay 3 Ngay 6
bC 44,79+1,88%4 40,81+1,86%A -
bC-S0O; 27,78+2 8218 43,87+2, 784 -
NN-HCI 34,01+2,640B 39,54+1,17%8 46,69+4,7134
NN-HCI-PAA 33,15+3,300c8B 38,24+2 158 48,25+3,493A
NN-PAA 36,86+4,51°8 31,63+3,53°8 45,16+3,184
HCI-PAA 28,712,008 31,95+3,62°8 51,21+3,13%A

Ghi cht: cac chiz cai khac nhau trong cling mot cot (chit thuong) hogc hang (chiz in hoa) biéu th; si khéc biét
¢6 y nghia thong ké cua cac nghiém thirc khao sat ¢ d@o tin cdy 95%. (-) khong tiép tuc theo ddi do bj 4w hong.

Két qua tir Bang 4.2 cho thy chi s6 B cua thit qua cua cac ché do tién xir Iy két hop sau khi
xu 1y (ngay 0) ¢6 xu huéng giam, nho hon so voi mau ddi chimg PC va 16n hon mau dbi ching DC-
SO,. Toém lai viéc tlen xir Iy két hop cho két qua kha quan hon boi viéc lam tang d6 sang cua vo qua
va lam giam chi s BI cua thit qua sau khi tién xur 1y va dong thoi ciing gitp duy tri d¢ sang L* va
chi s6 BI cua thit qua trong qua trinh bao quan. Ché do tién xir Iy két hop NN-HCI cho két qua kha
quan vé viéc cai thién do sang cua qua ciing nhu lam giam chi s6 hoa nau chi thit qua.

Két qua Bang 4.3 cho thiy ham luong TSS c6 xu hudng ting 1én & cac ché do tién xu ly két
hop sau khi xtr ly (ngay 0). Bong thoi, ham lugng TSS cua tat ca cac ché do tién xir 1y két hop cho
két qua kha quan trong qué trinh bao quan, twong ty nhu ham lugng acid tong sé (Bang 4.4). Két qua
tir Bang 4.5 cho thay ham luong vitamin C sau khi tién xu ly (ngay 0), cac ché d6 c6 xir ly nhiét cd
ham lugng vitamin C thap hon cac ché o khong co xtr ly nhiét co su khac biét co ¥ nghia thong &
mittc 5%. Sau 6 ngay bao quan, ham luong vitamin C giita cac ché d¢ tién xir Iy két hop co xu huéng
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giam theo thoi gian. Ngoai ra, tir két qua khao sat cho thay dugc mat do nam men, nim méc da bi
diét hoan toan & bé mat qua nhan bang tien xir Iy c6 két hop HCI hoac PAA.

Bang 4.3: Anh huéng cua sy két hop cac phuong phéap tién xir Iy dén ham luong chat kho hoa tan trong qué
trinh bao quan nhan Idor

Ham luong chit kho hoa tan (TSS, °Brix)

Ché do xur ly

Ngay 0 Ngay 3 Ngay 6
bC 19,22+0,57¢% 21,67+0,58% -
bC-80; 18,33+1,53% 17,93+1,01% -
NN-HCI 20,53+0,42%8 20,13+0,23°® 22,07+0,1234
NN-HCI-PAA 20,40+0,202c8 20,130,428 22,27+0,23%
NN-PAA 20,60+0,5328 20,47+0,31°B 21,60+0,53%
HCI-PAA 19,27+0,120cB 21,27+0,31%A 21,87+0,81%A

Ghi chu: cac chiz cai khac nhau trong cung mot cot (chi thurong) hoac hang (chiz in hoa) biéu th; su khéc biét
¢6 y nghia thong ké cua cac nghiém thirc khao sat ¢ d@g tin cdy 95%. (-) khong tiép tuc theo ddi do bj huw hdng.

Bang 4.4: Anh huong cua sy két hop cac phuong phap tién xir Iy dén ham luong acid téng sé trong qua trinh
bao quan nhan Idor

Ham luong acid tong s6 (TA, %)

Ché do xur ly

Ngay 0 Ngay 3 Ngay 6
bC 0,122+0,008%8 0,146+0,006 -
PC-S0O; 0,111+0,012°A 0,111+0,006"A -
NN-HCI 0,121+0,016%8 0,126+0,006°8 0,204+0,019%4
NN-HCI-PAA 0,129+0,010%8 0,137+0,006%B 0,226+0,010%
NN-PAA 0,140+0,021%8 0,133+0,016%8 0,183+0,010°A
HCI-PAA 0,125+0,006%8 0,126+0,006%8 0,187+0,017°A

Ghi chu: cac chiz cai khac nhau trong cung mot cot (chi thurong) hodc hang (chiz in hoa) biéu thj s khéac bigt
¢6 y nghia thong ké cua cac nghiém thurc khao sat ¢ dé tin cgy 95%. (-) khdng tiép tuc theo ddi do bj hw hong.

Bang 4.5: Anh huong cua su két hop cac phuong phap tién xir Iy dén ham luong vitamin C trong qué trinh bao
guan nhan Idor

Ham luong vitamin C (mg%)

Che do xtrly Ngay 0 Ngay 3 Ngay 6
pC 36,21+0,61% 34,45+0,35% -
PC-S0, 36,26+0,35% 34,37+0,37%8 -
NN-HCI 32,970,204 31,03+0,41¢® 29,98+0,54%
NN-HCI-PAA 33,08+0,41° 31,27+0,20°8 29,51+0,20%
NN-PAA 32,84+0,89° 31,15+0,358 29,740,613
HCI-PAA 36,31+0,61% 33,21+0,20%8 29,69+0,10%

Ghi chu: cac chiz cai khac nhau trong cung mot cot (chi thurong) hogc hang (chiz in hoa) biéu thj s khéac bigt
¢6 y nghia thong ké cua cac nghiém thirc khao sat ¢ d¢ tin cdy 95%. (-) khdng tiép tuc theo ddi do bj huw hong.

Tom lai tién xur ly két hop mang lai hiéu qua tich cuc trong viéc cai thién chat luong va kha
nang bao quan nhan tuoi. Thoi gian bao quan c6 thé kéo dai dén 6 ngay, thay vi chi c6 thé gitr tuoi
dugc 2-3 ngay & nhiét do phong. Ché do tlen xt ly NN-HCI giup cai thién do sang va chi so Bl cua
thit qua cting nhu chit lwong qua nhan tét hon khi so sanh voi cac ché do tién xu Iy khac. Ché do
tién xur ly két hop NN-HCI dugc l1a diéu kién xu Iy cho qué trinh bao quan tiép theo.

4.2. Anh hwéng cia sy twong quan nhi¢t dd va do am dén sw xuit hién caa hién twgng ton
thwong lanh trén qua nhan

Viéc duy tri chat lwong cta qua nhin trong diéu kién nhiét d6 va do 4m thich hop 1a diéu kién
can thiét trong qué trinh bao quan. Tir Bang 4.6 cho thiy murc d6 hao hut khéi luong ting theo thoi
gian bao quan. Sau 16 ngay bao quan, chi con lai 4 ché &6 duoc dénh gia, cac ché d khac da bi hu
hong trong qué trinh dua trd lai nhiét do thuong trude khi do trong thoi gian 8 tiéng.
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Bang 4.6: Anh huong ciia nhiét d6 va do am dén sy hao hut khéi lugng trong qua trinh bao quan nhén Idor

Nhiét do Hao hut khéi lugng (%)

(°C)- Bo Ngay 0 Ngay 4 Ngay 8 Ngay 12 Ngay 16
am (%)

5-70 0,00+0,00° 9,47+0,632C 11,100,70%8 11,44+0,06%8 12,47+0,432A
5-80 0,00+0,00° 5,46+0,32C 7,83+1,26BC 8,70+1,832048 10,46+2,18*
5-90 0,00+0,00° 1,5620,25¢CP 3,79+2,068C 4,60+1,83°® 9,8542,20%A
8-70 0,00+0,00¢ 4,49+1,07b¢B 5,95+0,17°AB 6,80%1,840A 7,21+0,98
8-80 0,00+0,00¢ 2,18+0,76%" 4,500,604 - -
8-90 0,000,008 1,58+0,79¢A8 3,19+1,469% - -
11-70 0,000,008 3,561,364 5,48:+1,84bcdA - -
11-80 0,000,008 3,42+1,78A 4,62+2,31¢0A - -
11-90 0,000,008 1,58+1,55¢8 4,62+2,31¢0A - -

Ghi chu: cac chiz cai khac nhau trong cung mét cot (chi thurong) hogc hang (chiz in hoa) biéu th; sw khéc biét
¢6 y nghia thong ké cua cac nghiém thirc khao sat ¢ d@g tin cdy 95%. (-) khong tiép tuc theo ddi do b huw hdng.

Bén canh su hao hut khéi lwong, d6 sang cua vo qua la yéu t quan trong danh gia chat lugng
cua qua trong qua trinh bao quan lanh. Qua cac ngay bao quan ¢ cac ché @6 nhiét 46 va do am khéc
nhau cho thiy ché do 5°C va 70% cho két qua kha quan trong qua trinh bao quan mac du co su suy
giam khdi lwong 16n tuy nhién d6 sang L* qua nhan dwoc duy tri t6t trong qua trinh bao quan so véi
cac ché do con lai. Bén canh d6, d6 sang 1a mot trong nhitng yéu té cam quan ma nguoi tiéu ding
ludn hudng dén khi lya chon san pham.

4.3. Sy thay déi chat lwgng qua nhan trong qua trinh bao quan lanh va dé xuat thoi gian bao
guan lanh qua nhén thich hep

Qua nhin duoc tién xir Iy va bao quan lanh cho két qua kha quan hon vé kha ning bao quan
qua nhan dai ngay, thé hién dugc chi tiéu vé mau sic va chat lwgng van gitt 6n dinh dén 30 ngay.
Bang 4.7: Su thay d6i d6 séng cua vo va chi s6 Bl cua thit qua trong 30 ngay bao quan lanh

Thai gian bao guan (ngay) b6 sang L* Chi so Bl
0 56,63+0,232 24,1145,13¢
5 53,93+0,93° 29,88+4,23°
10 54,03+1,49° 32,11+4,30%®
15 53,74+0,67° 31,93+2,98%
20 53,78+0,61° 31,82+5,16%
25 53,93+0,71° 34,58+4,142
30 53,60+0,92° 35,174£3,478

Ghi chu: céc chir cai khac nhau trong cung mét cgt biéu thy sy khac biét cé y nghia thong ké cua cac nghiém
thirc khao sat ¢ do tin cdy 95%.

Béng 4.8: Su thay doi cua cac chi tiéu trong 30 ngay bao quan lanh

Thoi gian Hao hut Chat kho hoa tan (TSS, Acid tong s6 (TA,  Vitamin C (mg%)
bao quan (ngay) khéi lwong (%) °Brix) %)

0 0,00+0,00¢ 20,62+0,38¢ 0,130+0,006° 33,11+0,262
5 10,2310,25f 22,750,449 0,124+0,006° 31,49+0,28°
10 11,16+0,66° 22,89+0,39« 0,117+0,009° 31,25+0,44%
15 12,52+0,51¢ 23,13+0,41b¢ 0,116+0,009% 31,44+0,30
20 13,86+0,03¢ 23,380,43° 0,109+0,005 31,25+0,19
25 15,67+0,85° 23,83+0,382 0,108+0,007¢ 31,45+0,35%¢
30 17,8340,22? 24,210,402 0,101+0,006¢ 31,17+0,23°

Ghi cha: céc chir cai khac nhau trong cling mét cat bieu thi sir khac biér ¢é y nghia thong ké cuia cac nghiém
tharc khao sat ¢ do tin cdy 95%.

Bén canh d6 khong phat hién nam men nam méc trén bé mat vo qua trong qué trinh bao quan
do qua dugc tien xu ly va bao quan ¢ nhiét do thap da han ché hoat dong cta vi sinh vat gay thoi
hong qua nhdn bgi nam men va nam moc.

Su két hop giita ché do tién xu Iy két hop va bao quan ¢ moi truong thich hop mang lai hiéu
qua trong viéc keo dai thoi gian bao quan lanh qua nhén tuoi tbi thiéu trong 30 ngay. Nghién ctu
nay cung cap co sé khoa hoc viing chac cho viéc phat trién cac san pham tir nhan, gép phan nang
cao gia tri va sirc canh tranh ciia qua nhan trong nganh cong nghiép thuc pham.
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CHUONG 5. NGHIEN CUU KY THUAT LANH DONG SAU VA BIEN PHAP
GIAM THIEU TY LE NUT VO TRONG QUA TRINH LANH PONG
VA TRU PONG QUA NHAN TUOI
5.1. Xac dinh cac thdng sé cia qua trinh lanh déng
O noi dung nay, dic diém cua qua trinh lanh déng cta nhan Idor nguyén qua dugc theo ddi
bang cach quan sat do thi thé hién su thay doi nhiét do t@m cua qua nhan theo thoi gian lanh dong
(Hinh 5.1), & cac nhiét do moi treong khéac nhau tir -40 dén -60°C.
Két qua theo ddi cho thay, qua trinh lanh dong qua nhan gan giong véi qué trinh lanh dong
thuc pham thong thuong dugc mo ta bai Fellows (2002).
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Hinh 5.1: Sy thay d6i nhiét d6 tim qua nhén lanh dong ¢ cac nhiét d6 méi truong khac nhau
Ghi chd: Tmt: Nhiét dé maéi truong; Ti: Nhiét do dong bang, Tu: Nhiét dé eutectic

Diém D ghi nhan 1a nhiét d6 eutetic caa nguy@n liéu nhan, cé gia tri trung binh -29,13°C. Két
qua nay thip hon so v&i nguyén ciru caa Chen (2008) khi ghi nhan nhiét do eutectic cia nhan tai -
26°C. Nhiét do dong bang ciia qua nhan vao khoang -2,43°C, thip hon mot s loai tréi cay thong
thuong nhu ca chua (-0,72°C), cam (-1,17°C) t4o (-1,44°C) va gan bang véi man (-2,28°C) hay anh
dao ngot (-2,61°C) (Heldman & Singh, 1981). Tir két qua nay, cd thé tiép tuc thuc hién tinh toan gia
tri khdi lwong phan tir chat tan cia qua nhan. Két qua ndy mét lan nira cho thay hién qua giam trang
thai ty do cua nuéc khi ¢ trang thai dong lanh, gidp giam thiéu téc do xay cac phan tng sinh hoa va
tic ché hoat dong cua vi sinh vat, qua do gitip kéo dai thoi gian bao quan thuc pham (Nguyen & Tran,
2016). Két qua duoc trinh bay tém tit trong Bang 5.1.

Béng 5.1: Thong s6 cua qu trinh lanh dong qua nhén trong tu dong tiép xuc gian tiép

Nhiét do Nhiét do Nhiét do Thoi gian Téc do
moi truong d6ne bin 6(0 CQ) eutectic ) lanh dong lanh dong
(°C) ong bang (°C)  dén-18°C(phut)  (°Clphit)
-40 -2,32+0,13 -29,32+1,80 66,90+3,99 0,717
-50 -2,42+0,18 -28,94+0,69 38,40+1,98 1,262
-60 -2,4840,11 - 29,10+0,96 1,649
-70 -2,5040,07 - 26,60+0,89 1,805
Trung bin’h -2,43 -29,13

KLPT chat tan Ms (g/mol) 210,55

TL nudc dong bing -18°C (%) 88,57

Nhiét do eutectic ciia san pham trong nhiéu trudng hop ciing can duoc quan tém; Tang & Pikal
(2004) nhan thay trong qua trinh sy thang hoa c6 khd nang xdy ra hién tugng “xep” cau tric cua san
pham khi xa &p néu qué trinh lanh dong ban dau khéng hiéu qua. Do d6, nhiét d¢ lanh déng tim san
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pham d& xuét nén thap hon nhiét d¢ eutectic tir 10°C (Li et al., 2022) dén 20°C (Tang & Pikal, 2004)
dé qua trinh say thang hoa dat dugc hiéu qua loai am tot nhat.

Két qua Bang 5.1 dong thoi ciing ghi nhan thoi gian lanh dong dén -18°C va téc do lanh dong
cua qud nhan thay doi theo nhiét do moi truong lanh dong. Day ciing 1a co s¢ d€ nghién ctu tiep tuc
thuc hién lanh dong va theo doi su thay d6i chat lugng cta qua nhén sau khi tan gia.

5.2. Chiét lweng cia qua nhan Idor sau khi tan gia

Tiép tuc thyc hién qua trinh lanh déng nhin nguyén qua dén nhiét do tam dat
-18°C theo thoi gian ghi nhan ¢ Bang 5.1. Sau d6 nhan lanh dong dwgc bao quan trong ti dong 15
ngdy va tan gia dudi voi nudc chay. C4c chi tiéu thé hién dic tinh hoa ly cua qua nhan dugc phan
tich va tong hop tai Bang 5.2 va Bang 5.3.

Béang 5.2: Su thay d6i d6 4m, ham luong chat khd hoa tan (TSS), ti Ié ri rich va ti 1& nut vo cua qua nhan sau
tan gia khi duoc lanh dong ¢ cdc nhiét 4o khac nhau

Nhiét do Po am TSS Tile Tile
mdi truong (°C) (%) (°Brix) ri dich (%) nut vo (%)
Ddi chung” 79,09+0,69¢ 18,81+0,812 0,00+0,002 0,00+0,002
-40 77,74+0,162 20,20+0,45¢ 6,08+1,01¢ 94,74+6,14¢
-50 78,59+0,19° 19,33+0,34° 2,37+0,51¢ 87,36+5,87"
-60 79,17+0,18¢ 18,73+0,20? 1,01+0,21° 82,85+4,14°
-70 79,06+0,21¢ 18,84+0,122 1,16+0,18° 87,54+3,87°

*Doi ching 1a mau nhan qua weoi, khong lanh dong; Céc gid tri trung binh c6 ciing chit cdi di kém a, b, ¢
trong cuing cot thi khdng khac biét cé y nghia thong ké ¢ mic 5%.

Béng 5.3: Su thay ddi cac thdng s6 hoa ly cia qua nhin sau tan gia khi dwoc lanh dong & cac nhiét do khéc

nhau
Nhiét do Chi s6 TA Ham luong
moi truong (°C) héa nau (BI) (%) vitamin C (mg%)
Doi ching” 47,40+3,78¢ 0,09+0,012 35,53+0,74°¢
-40 22,42+1,87°¢ 0,12+0,01° 30,80+0,452
-50 18,47+1,45P 0,10+0,012 30,72+0,322
-60 13,02+1,252 0,09+0,012 32,74+0,21°
-70 13,18+1,082 0,09+0,012 32,45+0,28°

*Doi chung 1a mau nhan qud neoi, khong lanh dong; Cdc gid tri trung binh ¢ ciing chit cdi di kém a, b, ¢
trong cuing cot thi khong khac biét cé y nghia thong ké ¢ muc 5%.

Céc két qua nghién ctru cho thay nhiét do méi truong lanh dong anh huong dang ké dén chat
luong cuia san pham. Ddi véi qua nhan Idor, nhiét do dong bang va nhiét do eutectic cua nguyén liu
duoc xac dinh lan luot 12 -2,43°C va -29,13°C. Theo ddi chit lugng qua nhan sau khi tan gia cho
thay, sir that thodt chat tan va sir niit vé do qué trinh hinh thanh tinh thé da 1a hai nguy co chinh gy
bién dbi chét lugng nguyén liéu. Trong khi sy that thoat chat tan c6 thé duoc giam thiéu bang cach
ha nhiét d6 méi trudng lanh dong xudng mirc -60°C va -70°C; ti I& nt vo & nhan van ¢ mic cao
(82,85-87,54%). Nén &p dung thém céc bién phap ky thuat dé han ché nut vé qua nhan trong qua
trinh lanh déng nham duy tri chit lugng cua qua trong qué trinh tn tri.

5.3. Phwong phap tién xir ly gidip giam ti 1§ nit vé qua nhan lanh déng

Sy ting thé tich cta nudc da khi chuyén pha chinh 1a nguyén nhan chinh gay nén hién tuong
nirt vo khi lanh dong qua nhan. Say lanh trugc khi lanh déng nham giam lugng nudée ty do c6 trong
qua nhan, qua do tryc tiép 1am giam lwong tinh thé nuéc hinh thanh, qua d6 giam ti 18 nut vé caa
qua. C6 dinh qua trinh chan qua nhan, thyc hién ¢ 80°C trong 5 phut. Pay 1a diéu kién can thiét dé
v hoat enzyme hoa nau hién dién trong qua nhén (sé trinh bay chi tiét hon ¢ cac ngi dung sau), qua
d6 giup kéo dai thoi gian bao quan cia qua nhan. Qua nhan sau chan duoc siy lanh, thyc hién kiém
soat ché do say theo mirc d6 giam khéi lugng so méi nguyén lidu ban dau. Lan luot & cac mic giam
khéi lugng 2, 4, 6 va 8% (twong tng véi cac khoang thdi gian sdy khac nhau), mau qua nhén dugc
thu nhan va cip déng tai -60°C cho dén khi nhiét do tim dat -18°C. Theo ddi chit lwong mau qua
nhan sau 15 ngay trir déng. Ngoai chi tiéu vé ti 18 nit vo, cac két qua vé mau séc, cac tinh chat hoa
ly, hoat tinh sinh hoc ciing cho két qua tich cuc. Ty I& nut vo giam vé muc 5,58+5,66% khi khdi
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luong qua giam 6+8% sau sy lanh, tirc khi loai bé 6+8% lugng nudc ty do co trong méu. Pdng thoi,
cac két qua phan tich ciing cho thay, say lanh khong lam thay d6i chat lugng hoa ly va cac thanh
phan sinh hoc cua qua so véi mau déi chang, tham chi trong truong hop véi chi tiéu ham luong chat
kho hoa tan va ham lugng acid con lam tang biéu kién hai gia tri ndy. Do do, ap dung say lanh dé
lam giam khdi luong cua mau nhén trude khi dua vao cip dong 1a can thiét dé gitp on dinh va cai
thién chat luong san pham.

Bang 5.4: Ti 1& ri dich va ti 1& nirt vo ciia qua nhan ¢ cac ti 18 giam khdi luong

Mirc d6 giam khdi lugng (%) Ti l¢ ri dich (%) Ti & nirt vo qua (%)
Déi ching” 5,60+0,202 43,38+2,08?
2 4,20+0,20° 16,78+0,58°
4 3,53+0,12¢ 6,29+1,53¢
6 3,07+0,12¢ 5,660,101
8 3,00+0,20¢ 5,580,724

*Doi ching 1a mdu nhan da duot chan ¢ 80°C, 5 phit; Cac gid tri trung binh c6 ciing ch cdi di kém a, b, ¢
trong cung cét thi khdng khéc biét co y nghia thong ké ¢ mac 5%.

Tir céc két qua da trinh bay cho thy, giam khoi lugng qué trudc khi lanh dong bang phuong
phép say lanh la cé hiéu qua trong giam ty I1€ nat qua nhén trong qua trinh lanh dong.
5.4. Két hgp ngam CaCl, dé tiép tuc giam ty I& nit vo khi lanh dong qua nhan

Ban dau, bi¢n phap Chﬁn va sy lanh dé giam khéi lugng qua nhan truéc khi lanh dong da cho
cac ket qua kha tot trong kiem soat ty 1€ nit vo qua nhan. Tuy nhién, tir ti 1€ nut vo 82,85% ¢ mau
xu ly, con so nay da giam ve muc 5,58% khi loai bo 6% khoi lugng nugce cd trong qua. Tuy nhién,
murc d6 giam 5,58% van con cao hon myc tiéu ban dau xac dinh khi thuc hién la vé dué6i 5%. Do do,
nghién ctru tiép tuc két hop ngam CacCl; sau qua trinh chan.
Bang 5.5: Ti 1é ri dich va ti 1& nut vo ciia qua nhan khi xir Iy véi cac ndng do CaCl, khac nhau

Nong d6 canxi clorua (%) Ti Ié ri dich (%) Ti & nirt vo qua (%)
Ddi chung” 3,00+0,582 5,66+0,102
0,1 2,87+1,15° 3,49+0,58%
0,2 2,33+0,58¢ 1,82+0,00°
0,3 1,50+1,73¢ 0,00+0,00°¢
0,4 1,53+0,58¢ 0,00+0,00°¢

*Doi chung |a mau nhan da dwgc chan ¢ 80°C, 5 phit va giam 6% khoi heong; Céc gia tri trung binh c6 ciing
chir cdi di kem a, b, ¢ trong cung cét thi khdng khac biér c6 y nghia thong ké ¢ mic 5%.

Cac két qua cho thay, tién xu ly véi bién phap ngam canxi clorua c6 tac dong tich cuc dén chat
lugng qua nhan lanh dong. Ket hop dieu chinh nhi¢t do lanh dong vé -60°C, chan qua nhén ¢ 80°C
trong 5 phut sau d6 ngam CaCl; v6i nong d6 dung dich 0,3+0,4% va say lanh dé lam giam 6+8%
khoi luong cua qua bude dau da gitp logi bé hi¢n twgng niit vé khi lanh dong qua nhan ma khong
lam thay doi, tham chi con gitp gia tang chat lugng cua qua nhan lanh dong.

5.5. Sw thay ddi chét lwgng ciia qua nhan trong qué trinh bio quan lanh déng

Két qua nghién ciru vé sy thay doi chét lugng cta qua nhan lanh dong theo thoi gian ¢ cac
diéu kién nhiét do bao quan khac nhau déu cho hiéu qua tich cyc. Két qua nghién ctu trong Bang
5.12 cho thay ti 1& nut vo caa mau bao quan ¢ nhiét do -10 va -20°C khdng c6 su thay doi theo thoi
gian bao quan (cu thé I1a sau 196 ngay bao quan, ti 18 nit vo qua dat 1,32%). Két qua ¢ Bang 5.13
cho thay ti ¢ ri dich ting dan theo thoi gian bao quan va nhiét d¢ bao quan cang thap thi ti I¢ ri dich
cang thap. Khi so sanh cac gié tri trong cing 1 cot ta nhan thay rang khi thoi gian bao quan cang dai
thi ti 1é ri dich c6 xu hudng cang ting, cu thé 1a khi bao quan mau ¢ nhiét do moéi truong -10°C ti 1¢
ri dich tang tir 1,37% Ién 7,77%, ¢ nhiét d0 mai truong bao quan -20°C, gia tri nay tang tir 1,27%
1én 6,40% va & nhiét d6 moi truong bao quan la -30°C gid tri nay tang tir 1,23% lén 5,23%. Khi so
sanh cac gia tri trong cing mot hang ta nhan thdy c6 su khac biét vé mat v nghia thong ké ddi véi
mau dugc bao quan & cac nhiét do moi trudng khac nhau, cu thé 1a sau 196 ngay bao quan thi ti I& ri
dich dat gia tri 1an ot 12 7,77%; 6,40% va 5,23% (6 nhiét do bao quan -10, -20 va -30°C), tirc nhiét
d6 mai trudng bao quan cang thap thi ti 18 ri dich cang thap.
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Bang 5.6: Su thay ddi ti 1¢ ntt vo ciia qua nhan lanh dong duoc bao quan & cac nhiét do khac nhau

Thaoi gian Ti & nut vo (%)

|(ngay) -10°C -20°C -30°C
0 1,32+1,14%A 1,32+1,14%A 1,32+0,58
14 1,33+1,15% 1,33+1,15% 1,33+0,580¢A
28 1,32+1,14% 1,27+1,10% 1,29+0,585¢A
42 1,28+1,11% 1,31+1,13% 1,31+0,585¢A
56 1,29+1,12%8 1,31+1,13% 1,32+0,580¢A
70 1,32+1,14%A 1,31+1,13% 1,31+0,580A
84 1,31+1,1324 1,31+1,1284 1,33+0,585¢A
98 1,32+1,14%8 1,29+1,12%4 1,31+0,580A
112 1,31+1,1324 1,32+1,14%A 1,32+0,000¢A
126 1,33+1,15% 1,31+1,13% 1,32+0,000¢A
140 1,32+1,14% 1,31+1,13% 1,31+0,580¢A
154 1,32+1,14% 1,31+1,13% 1,97+0,00%4
168 1,32+1,14%8 1,31+1,13% 1,99+0,00204
182 1,31+1,13% 1,31+1,13% 1,970,004
196 1,32+1,14%8 1,32+1,14%8 2,64+0,58%

Cac gia tri trung binh ¢6 cung chi cdi di kém in thuong (cot) va in hoa (hang) thi khong khac biét cé y nghia
thong ké ¢ miic 5%.

5.6. Pé xut thoi gian bao quan lanh déng thich hep cho qua nhén thong qua phwong phap
bao quan c6 gia toc nhiét Q10

Trong pham vi nghién cutu, su suy giam hoat tinh khang oxy hoé trong qué trinh bao quan
nhan lanh dong theo thoi gian dugc biéu thi theo md hinh dong hoc bac 1 véi phuong trinh
IN(TEAC/TEAC, )=-kt , hé s6 R? ctia mé hinh dat gié tri 16n hon 0,95 cho thiy d6 chinh xé&c cua két
qua nghién ctru (Hinh 5.3 va 5.4). Hang s6 toc do phan wng k biéu hién cho téc do suy giam cua hoat
tinh khang oxy héa trong thit qua nhan theo thoi gian bao quan, hang sb k cang 16n cho thay téc do
suy giam cua hoat tinh khang oxy hod TEAC cang nhanh va nguoc lai. Bang 5.14 thé hién hang sb
k ciia mau bao & -10°C 1a 0,0005, & -20°C 1a 0,0003 nho hon kha nhiéu so véi hing sé k caa mau
bao quan & -30°C la 0,0002.

Bing 5.7: Xéc dinh hang s6 k cia md hinh biéu thi sw thay doi cua hoat tinh khang oxy hod TEACtrong thit
gua nhdn lanh dong trong dieu kién bao quan gia toc
Nhiét do (°C)

Hang s toc do phan ting k

0 0,0005
20 0,0003
20 0,0002
Théi gian (Ngay) 8 8 80 80 0
) 3 20 1 16 *
| . 002 e
. . i, ; T, @ F
. . o y=-0.0003x
. . o e RT=0.8509
2 . ..
= 8 1. L 0.08
. oT10 o1
.1 —
e T-10 T-30 -0.12

Hinh 5.2: M6 hinh dong hoc bac 1 mé ta sy thay ddi cua hoat tinh khang oxy hoa TEAC trong thit qua
nhén lanh dong trong diéu kién bao quan gia toc & nhiét do -30°C (tréi) va -20°C (phai)
T-10: nhiét d¢ -10°C; T-30: nhiét do -30°C; T-20: nhiét dé -20°C
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Bang 5.7 thé hién hang sb k cua mau bao ¢ -10°C 1a 0,0005, & -20°C 14 0,0003 nho hon kha
nhiéu so véi hang sé k cua mau bao quan ¢ -30°C 14 0,0002. DU ¢6 su chéch léch hang s6 k gitra hai
nhiét do bao quan tuy nhién céc gié tri nay van rat nho cho thay su hiéu qua cua phuong phap bao
quan lanh dong trong viéc bao toan chat dinh dudng cua san pham. Bé ¢ thé wac tinh thoi gian bao
quan cua san pham, cac yeu t6 bao quan s& duoc gia téc nham thuc day su thoai hoa chat lugng san
pham. Thuong thi yéu té duoc chon s& 1a nhiét do bai nhiét do dé kiém soat va co tac dong rat 16n
dén thoi gian bao quan ciing nhu chat lwong san pham, phuong phap gia té¢ nhiét ndy con goi la
phuong phap Q10. Chat lwong san pham dwoc xem 1a dam bao khi thanh phan cua san pham duoc
bao quan gitr dugc 90% so véi mic d6 ban dau. Trong nghién cau nay, hoat tinh chdng oxy héa
TEAC la thanh phan duoc chon 1am thudc do chit lugng dé wdc tinh thai gian bao quan bai sy nhay
cam ddi vai nhiét do va vai trd quan trong ddi véi san pham nhén lanh déng da dugc d& cap trudc
d6. Dua vao Bang 5.8, thoi diém hoat tinh khang oxy hoa giam con 90% so véi nong do ban dau
duoc xac dinh vao ngay thur 182 trong qua trinh bao quan.

Bang 5.8: Két qua hing sb Q10 va wéc tinh thoi gian bao quan

Nhiét do (°C) Hing s6 Q10 U'dc tinh thoi gian bao quan (ngay)
-20 1,6667 326
-30 1,5811 490

Két qua tinh toan trong Bang 5.15 cho thay gié tri Q10 lan luot dat 1,5811 va 1,6667, thoi gian
wdc tinh bao quan ¢ nhiét d6 -30°C 1a 490 ngay va 326 ngay dbi voi nhiét o bao quan -20°C. Déi
V6i san pham dd qua nhidu cong doan tién xir Iy nhu nhén lanh dong, viéc duy tri chat luong & nhiét
d6 -20°C trong 326 ngay la két qua c6 thé chap nhan dugc.

Tom lai, céc két qua da trinh bay trong ndi dung tham luan cho thiy, dbi vai qua nhan Idor,
nhiét d6 dong biang va nhiét do eutectic cua nguyén lidu dugce xac dinh lan luot 13 -2,43°C va -
29,13°C. Theo ddi chat lugng qua nhan sau khi tan gid cho thay, su that thoat chat tan va su nut vo
do qua trinh hinh thanh tinh thé ¢4 1a hai nguy co chinh gy bién ddi chat lugng san pham. Trong khi
su that thoat chat tan c6 thé duoc giam thiéu bang cach ha nhiét d6 méi truong lanh dong xudng mirc
-60°C va -70°C; ti I¢ nut vo & nhan van & muc cao (82,85-87,54%). Nén ap dung thém cac bién phap
ky thuat dé han ché nitt vo qua nhén trong qué trinh lanh déng nham duy tri chat lwong cua qua trong
qua trinh tn trir. Céc bién tién xu ly c6 thé dé ap dung nham giam ti 1& nut vé cia qua nhan trong
qua trinh lanh déng va trir déng. K&t hop chan qua nhan ¢ 80°C trong 5 phit, sau d6 ngdm CaCl, véi
nong d6 dung dich 0,3+0,4% va sdy lanh dé lam giam 6+8% khéi luong cua qua budc dau da giup
loai bo hién twong nit vo khi lanh dong qua nhan ma khong 1am thay doi, tham chi con gitip gia ting
chat luong cua qua nhan lanh déng. Qua nhén lanh déng c6 thé bao quan dwoc ¢ 326 ngay & -20°C
va 490 ngay ¢ -30°C van duy tri dugc 90% chat lugng so véi trudc khi bao quan.
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CHUONG 6. UNG DUNG KY THUAT BAO MANG NANO DPE KEO DAI
THOI GIAN BAO QUAN QUA NHAN

6.1. Phat trién cong thirc mang sinh hec chira CQDs

Dé kéo dai thoi gian bao quan qua nhan tuoi bang phuong phap ty nhién, chuong trinh nghién
clru da phat trién céc cong thirc mang bao sinh hoc sir dung nén pectin phdi hop véi gelatin hoic
alginate va chat héa déo (glycerol/sorbitol). Dac biét, carbon cham luong tir (CQDs) duoc thém vao
nham ting cudng kha nang khang khuan va chéng oxy hoa ciia mang phu.

Qua khao sat 24 cong thic (M1-M24), nhitng cbng thirc c6 ham lugng pectin cao (> 75%) va
gelatin/alginate thap (< 25%) cho thay d6 bén kéo, d6 day mang va kha ning boc khudn tét hon. Cac
dic tinh co 1y nhu d bén kéo, do gidn dai va d6 day cua mot s6 cong thirc duoc thé hién rd & Bang
6.2. Trong d6, nhém PGS (pectin—gelatin-sorbitol) noi bat véi mang PGS15, c6 do bén kéo 4,88
MPa va d6 gian dai 47,5%..

Bang 6.1: D¢ bén kéo va d6 gian dai tai diém dut, va 4o day mang

Loai mang Do bén kéo (MPa) Do gidin dai tai diém dirt (%) b6 day (mm)
PAG25 2,060,082 53+2,203%" 0,111+0,002?
PAG15 3,38+0,285¢ 47,1+1,77% 0,117+0,003°
PAG5 3,8+0,141° 55,5+1,675" 0,124+0,004
PGG25 3,4+0,355¢ 41,1+1,775°¢ 0,131+0,001°
PGG15 6,02+0,183¢ 52+1,339% 0,1360,0021
PGG5 3,39+0,204¢ 29,5+2,1052 0,144+0,002"
PAS25 2,46+0,202° 45,9+2,435¢ 0,112+0,003*
PAS15 3,01+0,308¢ 44,2+2,293¢ 0,120+0,003
PAS5 6,17+0,252¢ 37,3+1,472° 0,125+0,002¢
PGS25 3,55+0,103% 50,9+1,188 0,132+0,002°f
PGS15 4,88+0,105 47,5+1,186° 0,137+0,001¢
PGS5 9,87+0,187" 50+1,393¢f 0,149+0,003!

Cac gia tri c6 chi so trén khac nhau trong cting mét cét biéu th; su khac biér ¢6 y nghia thong ké (p < 0,05).
6.2. Lwa chon cdng thitc mang phu hgp bao quan nhiét d¢ phong

Dua trén céc tiéu chi vé co 1y, thoi gian 1am kho, d bam dinh va tinh 6n dinh, bén cong thic
duoc lua chon dé thir nghiém bao quan qua I]hén: PGS15, PGG15, PAS25 va PAG5 (xem Bang 6.2).
Trong do, PGS15 dugc danh gia cao nhat vé kha nang can bang tinh nang va dieu kién sir dung.
Bang 6.2: Bang tdng hop cong thirc tao mang nano pectin phi hop dé thir nghiém bao quan nhén

Cong thec  Thanh phan Ly do chon

Pectin 75% + Gelatin
PGS15 15% + Sorbitol 5%

(5% CQDs)

Pectin 75% + Gelatin
PGG15 15% + Glycerol 5%

Can bing tot gitra do bén kéo (4,88 MPa), d¢ gian dai (47,5%) va thoi
gian kho hop ly (23,36 gio). Mang 6n dinh, dé g&, it dinh.

Mang déo, gian dai cao (52%), bén kéo kha (6,02 MPa), d6 day déu.
Du kh6 1au hon (25,32 gid), nhung cho cau trdc film 6n dinh.

(5% CQDs)
i eE0 + Algi
Pegtln 65% Al%lnate Khé nhanh (22,25 gi¢), gian dai kha (45,9%), bén kéo vira (2,46 MPa).
PAS25 25% + Sorbitol 5% Phu hop tao mang déu trén qua c bé mat nhan.
(5% CQDs) P ¢ |

Pectin 85% + Alginate Mang c6 d6 gidn dai cao nhat (55,5%), day vira phai, d& g& khoi
PAG5 5% + Glycerol 5% khudn, mac du thei gian khé dai hon (26,14 gid). Thich hop bao phi
(5% CQDs) qua c6 hinh dang phuc tap.

6.3. Hiéu qua bao quan qua nhén twoi sau khi bao mang (¢ nhiét @9 phong trong 7 ngay)

Két qua danh gia tac dong cia cong thirc bao mang dén hiéu qua bao quan quéa nhan tuoi dugc
danh gia sau 7 ngay bao quan, ket qua dugc tong hop ¢ Bang 6.4.
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Bang 6.3: Su thay d6i chi tiéu chat lugng nhan dugc phi mang khéc nhau sau 7 ngay bao quan & nhiét do
phong

Cong thirc mang % hao hut Chatkho  Acid tong so Vitamin C Chi sb

khéi lugng hoa tan (TA, %) (mg%)  hoéa nau BI
(TSS, °Brix)

Doi chung® 4,57%0,32° 22,31+0,17¢ 0,112+0,018°  28,82+0,48% 45,71+3,69°

(khéng pha mang)

PGS15 3,26+0,27¢ 21,03+0,32* 0,136+0,013*  30,78+0,52° 23,65+2,362

PGG15 3,64+0,28% 21,54+0,26° 0,137+0,017¢  30,82+0,41° 28,12+3,25%

PAS25 3,38+0,25% 21,56+0,20° 0,134+0,021%  29,18+0,36° 22,88+2,412

PAG5 3,78+0,21° 21,77+0,28° 0,138+0,023*  29,46+0,32% 24,1442 642

O Mdu doi chiing 1a mdu da dwoc tien xie Iy bang cach chan trong nieéc néng ¢ 50 °C, 10 phiit trwée khi ngam
trong dung dich HCI 1,5 N vdi ty Ié nguyén liu va dich ngam la 1:1,5 (w/v), thoi gian ngadm 20 phat.

Két qua & Bang 6.4 giup so sanh hiéu qua cua cac cdng thirc mang khac nhau (PGS15, PGG15,
PAS25, PAG5) véi mau ddi chieng (khong phi mang). Ket qua cho thay, viéc sir dung mang phu da
ching to co tac dong tich cuc trong viéc ngan sy mat am, thé hién ¢ ty Ié hao hut giam thap khi so
sénh v&i mau ddi chang. Trong nghién ctiu ndy, cdng thie mang pha PGS 15 cho thay hiéu qua bao
quan tét nhat sau 7 ngay & nhiét d6 phong. So véi déi chimng khong phit mang, PGS 15 1am giam
dang ké ty 18 hao hut khéi luong (giam tir 4,57 % xudng 3,26 %) va chi s6 hda nau (Bl giam tir 45,71
xudng 33,65), dong thoi giir tét ham luong vitamin C (ting tir 28,82 mg% lén 30,78 mg%). Cac chi
tiéu TSS (21,03 °Brix) va acid tong s6 (0,156 %) ciing & muc can bang, cho thdy mang PGS gilp
han ché bay hoi, bao toan chat ngot va tinh acid tu nhién cua qua nhan. Co ché bao quan hiéu qua c6
thé lién quan dén kha ndng tao mang ban tham cua hé pectin-gelatin-sorbitol, két hop vai vai tro
hoat tinh sinh hoc cua chim Iugng tir carbon (CQDs) trong mang phu. Theo Khan et al. (2024) va
Yang et al. (2023), CQDs thé hién kha ning chéng oxy hda manh, hap thu tia UV va tc ché vi sinh
vat, tir d6 lam cham qua trinh phan huy vitamin, gitt mau sic va két cau thuc pham. Nghién ciru cua
Fanetal. (2019) va Ezati et al. (2022) ciing khéng dinh CQDs ¢4 hiéu qua chéng oxy hoa manh, gitip
ngan ngua qua trinh oxy hoa cua acid ascorbic va cac polyphenol, tir d6 han ché héa nau khéng
enzyme VA giir 6n dinh mau sac.

So sanh céc cong thic khac, PGG 15 (Pectin 75% + Gelatin 15% + Glycerol 5% + 5% CQDs)
ciing cho két qua kha t6t vé bao toan vitamin C (30,82 mg%) va muc do hda nau thap (Bl = 38,12),
tuy nhién ty I¢ hao hut khdi lugng cao hon PGS. PAS 25 (Pectin 65% + Alginate 25% + Sorbitol 5%
+ 5% CQDs) duy tri ham lugng chat khd hoa tan cao nhat (21,56 °Brix), tuy nhién ham luong vitamin
C lai thap hon dang ké (29,18 mg%), goi y hoat tinh enzyme va oxy héa dién ra nhiéu hon. Trong
khi d6, PAG 5 (Pectin 85% + Alginate 5% + Glycerol 5% + 5% CQDs) c6 hiéu qua & muc trung
binh ca vé hao hut, Bl va gii vitamin.

Tong hop céc chi tiéu chat lugng sau bao quan, cong thic PGS 15 1a lya chon phi hop nho
vao ty 18 hao hut thdp nhét (giam mat nuéc), BI thip nhit (giam hda nau), vitamin C cao (han ché
oxy hoa) va su hd trg bao vé sinh hoc va vt ly tir 5% CQDs. Viéc két hop CQDs Vv6i nén pectin—
gelatin—sorbitol tao ra mot h¢ mang c6 dac tinh chéng oxy hoa — khang khuan kép, phu hop véi muc
tiéu kéo dai thoi gian bao quan va duy tri chit lvong cam quan cho san phim. Diéu nay s& duoc danh
gia qua cac nghién cuau tiép theo.

6.4. Hoat tinh khang khuan va khang nim ciia mang nano pectin

Phan ldp vi sinh vdt tir qud nhan: Tam dong ndm duoc phan lap tir bé mat qua chwa xir Iy, chia
yéu thugc chi Aspergillus — nguyén nhan chinh gy hu hong trong qué trinh bao quan. Viéc dinh
danh bang giai trinh tu gen ITS rDNA xac nhan céac loai nhu Aspergillus aculeatus, A. carbonarius,
Neurospora intermedia,... Mgt diém rdt thi vi 1a khong tim duoc sy hién dién cua vi sinh vat trén bé
mit qua nhan da xir Iy nuwéc néng két hop véi ngam trong acid vo co. Tuy nhién, nghién cau van chi
trong thir nghiém hiéu qua khang nam va ca khang khuan ciia mang.
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Hiéu qua khang khudn cua mang: Thir nghiém mang PGS15 véi nong do CQDs khac nhau
(0%, 3%, 5%, 7%) trén 10 chung vi khuan gy bénh cho thay nong do 5% dat hiéu qua téi wu. Viéc
tang 1én 7% CQDs cai thi¢n kha néng khang khuan & mot s6 chung nhung lam giam co 1y cia mang..

Banh gia hiéu qua khang ndm: Dung dich mang c6 bo sung CQDs tir 2,5-20 mg/mL cho thay
kha néng trc che rd rét nam Aspergillus aculeatus. Hoat tinh nay phy thuoc vao loai nAm, méi truong
phét trién va nong do CQDs.

6.5. Pic tinh cau truc vat liéu cia mang PGS15
i Phan tich nhi¢t (TGA): cho thiy ba giai doan phan hity chinh, trong d6 mang chira CQDs ¢
on dinh nhiét tot hon ¢ giai doan 200400 °C.

Céu tric bé mat (SEM): mang chira CQDs c6 nhicu nép gap, vét nut vi mo — Ia bang ching
cho su thay do6i cau truc do tuong tac vai CQDs.

FTIR va XRD: x4c nhan su hinh thanh lién két méi va bao toan cau tric tinh thé pectin trong
mang PGS15.

Truyén quang: mang chan tia UV hoan toan (200400 nm) va han ché anh sang nhin thay —
gitp giam phéan huy quang hoc.
6.6. Hoat tinh khang oxy héa

Kha niang quét gbc tu do DPPH (23,76%) va ABTS (22,71%) chung to hoat tinh khang oxy
hoa ro rét caia mang PGS15, gop phan 6n dinh vitamin C va giam bién d6i mau.
6.7. Tiéu chuan thwc pham cho ché pham tao mang

~ Mang PGS1S5 dat céc chi tiéu Iy hda, vi sinh va cam quan, dugc dé xuat nhu mot phy gia thuc

pham an toan. Thanh phan deu la GRAS, khong chira kim loai ning, c6 thé sir dung truc tiép trén bé
mat qua tuoi.

TIEU CHUAN CO SO: MANG PHU SINH HQC PGS15
(75% Pectin + 15% Gelatin + 5% Sorbitol + 5% Carbon Quantum Dots)

Bang 6.4: Thanh phan cong thirc cia mang PGS15

Thanh phan Ty 1¢ (%)
Pectin (nguon thuc vat) 75
Gelatin (cap thuc pham) 15
Sorbitol (E420) 5
Carbon Quantum Dots (CQDs) 5
Bang 6.5: Tinh chit cam quan cia mang PGS15
Chi tiéu Yéu cau
Trang thai Dang phim mong, deu, khong rach, khong bong troc
Mau sac Vang nhat dén nau nhat, dong nhat
Mui Khdng mui la, khdng mui 6i, khét .
Két cau Mém déo, khdng gion, bdm dinh tét trén bé mat qua
Béng 6.6: Yéu cau chét lugng hoa ly ciia mang PGS15
Chi tiéu Phuong phap thur Gigi han
Do am (%) Say kho ¢ 105°C <15
Do bén kéo (MPa) ASTM D882 >15
bo kéo gién khi @it (%) ASTM D882 >20
D¢ truyen hoi nuéc WVTR (g/m?2-24h) ASTM E96 <500
Do truyén anh sang (400-800 nm) UV-Vis > 80%
Béng 6.7: Yéu cau chét luong vi sinh ciia mang PGS15
Chi tiéu Phuong phap Gioi han toi da
Téng s6 vi sinh vat hiéu khi TCVN 4884-1:2015 <10°CFU/g
Coliforms TCVN 4884-2:2005 < 10> CFU/g
E. coli TCVN 7924-2:2008 Khong phat hi¢n
N4m men — nam méc TCVN 8275-2:2010 <10 CFU/g

26



Yéu cau vé an toan

- Nguyén li¢u: 100% ngudn gdc thuc pham, c6 chiing nhan GRAS (Generally Recognized As
Safe).

- CQDs: San xuat tir nguon sinh hoc (bot mi), khdng chira kim loai nang hogc chét doc hai
(Pb, Cd, Hg, As), kiém nghiém bang ICP-MS (Quyen et al., 2023).

- Khéng chtra phy gia ngoai danh muc theo quy dinh cua Bo Y té Viét Nam va Codex
Alimentarius.
6.8. Hoan thién quy trinh quy trinh bao quan nhin twoi nguyén trai bang mang PGS15
~ Qué nhan duoc tien x 1y, sau d6 bao bang mang PGS15, bao quan ¢ 5°C trong diéu kién do
am 70%. Ket qua theo d&i mau sac, do sang, chi so hda nau cho thay l6p mang gop phan lam cham
hu hong va duy tri chat luong trong 40-50 ngay.

(a) Béi chitng  (b) Phi mang PGS15
Hinh 6.1: Hinh anh qua nhan ddi ching va c6 bao mang PGS15

Tém lai, viéc str dung mang pectin c¢é bo sung glycerol, sorbitol va cham lugng tir carbon da
khang dinh hiéu qua vuot troi trong bao quan qua nhan, gidp kéo dai thoi gian st dung dén 60 ngay,
ddng thoi khdng cé sy hién dién cua vi sinh vat. C6 thé thdy mang PGS15 da gitp kéo dai thoi gian
cam quan chip nhan duoc cua qua nhan bang cach duy tri d6 sang va giam hda nau; giam toc do ho
hap va thoat nudce, duy tri do twoi va khdi lwong ban dau; bao vé vitamin C va cac hop chat nhay cam
Vi oxy; 6n dinh chat nén hoa tan va acid hitu co, phan anh qua trinh chuyén héa bi lam cham.

Céc két qua nay phu hop va duoc cang ¢b bai nhiéu nghién ciu vé vat liéu mang sinh hoc két
hop chat chéng oxy héa nano nhu CQDs, mé ra tiém ning tng dung trong bao quan trai cay nhiét
déi, trong d6 quéa nhan 1a d6i twong d& hu hong va kho bao quan lau dai.
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CHUONG 7. UNG DUNG KY THUAT BAO MANG NANO AN BUQC
TRONG CHE BIEN GIAM THIEU THIT COM NHAN

Nghién ctru da phat trién thanh cdng mét céng thirc mang bao sinh hoc str dung nén pectin,
gelatin va sorbitol, c6 bo sung chdm luong tir carbon (CQDs), nham kéo dai thoi gian bao quan qua
nhin theo hudng an toan va than thién véi méi treong. Két qua thu duoc tir cac khao sat dic tinh co
ly, cau truc va hiéu qua bao quan cho thay cong thicc mang cé thanh phan gdbm pectin 75%, gelatin
15%, sorbitol 5% va 5% CQDs, thé hién tinh chat co hoc vuot troi véi do bén kéo dat 4,88 MPa, d6
gian dai 47,5%, kha ning tao mang tét va dé boc khoi bé mat khuon. Do day 6n dinh va cau tric
mang phu hop gidp 16p bao phii ddng déu trén qua, gép phan duy tri chat luong sau thu hoach.

7.1. Tiéu chuan chit lwong mang chitosan — nano curcumin

Béng 7.1: Thanh phan chinh cia mang chitosan — nano curcumin

Thanh phan Ham luong Ghi chu

Chitosan 1,5% (wiv) Do deacetyl hoa >85%, tan trong acid acetic
1%

Nano curcumin 0,05% (w/v) Kich thuéc hat ~50-100 nm

Chat hoa déo 0,5% sorbitol Tang do déo mang

Cac dac tinh cua mang

- Mau sic: Nau vang nhat, dong déu, khong 16m dém
- B& mit mang: Min, ddng nhat, khéng ran nat hoic 16 hong
- Mui: Khéng mui la, c6 thé c6 mui ddc trung nhe cua chitosan hozc curcumin
Tinh chat mau (Color values)
Bang 7.2: Yéu cau tinh chit mau ciia mang chitosan — nano curcumin

Thong s6 Gié tri trung binh + SE Dién giai

L* 58,22 + 0,40 Do séng trung binh

a* 3,94 +0,28 Mau dé tang nhe

b* 39,14 £ 0,23 Do vang cao, dac trung
WI* 42,64 Do tring vira phai

Tinh chit co ly

Bang 7.3: Yéu cau tinh chit co Iy ciia mang chitosan — nano curcumin

Chi tiéu Gia tri Pon vi Ghi chu

Do day 103,00 *+ 1,20 pm Tang nhd ham lugng ran cao
Do bén kéo 6,26 + 0,31 MPa Pu dé bao mang thuc pham
Do dan dai khi dit 34,02 +0,98 % Tét hon CS don thuan
Modul dan hoi 20,18 + 0,27 MPa Dd cling trung binh

Tinh chat vat ly, hda hoc

Bang 7.4: Yéu cau tinh chit vat ly, hod hoc ciia mang chitosan — nano curcumin

Chi tiéu Gia tri DPon vi Ghi chu

b6 tan 38,54+ 0,10 % Tang so voi chitosan don thuan
Do 4m 22,40 + 0,89 % On dinh, khéng 4m cao

Do truong 22,58 + 0,43 % Kha ning 6n dinh cao

WVP 1,19 x 1071° g/s-m-Pa Tuong duong mang CS

ICso 29,77 pg/mL Hiéu qua cao

(khang oxy héa)

Tinh nang sinh hoc

Béng 7.5: Yéu cau tinh chit sinh hoc ciia mang chitosan — nano curcumin

Chi tiéu Két qua Ghi chu

Khang khuén (S. aureus) 23,00+ 1,41 mm Hiéu qua cao .

Khang khuan (E. coli) 19,33 £ 0,94 mm Toi vu trong cac nong d6 khao
sét
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7.2. Panh gia anh hwéng cia viéc két hep vat ligu bao goi va mang chitosan-nano curcumin
den chat lwgng thit com nhan trong qua trinh bao quan lanh

Trong qua trinh bao quan qua nhan, 16p mang PGS15 da giup lam chdm qua trinh thoat am,
giam tdc d6 hd hap va tc ché su phat trién cua vi sinh vat giy hu hong. Sau 7 ngay bao quan ¢ didu
k|¢n7 nhiét do phong céc chi sb nhu hao hut khéi luong, ham luong yltamln C, chi sb hoaNnau (2])]
va tong chat ran hoa tan (TSS) ¢ mau phu PGS15 deu duy tri ¢ muc tot hon rd rét so véi mau khong
phu. Ngoai ra, & diéu kién lanh (5°C), thoi gian bao quan ¢6 thé kéo dai 1én dén hon 40 ngay.

Két qua phan lap va dinh danh cho thay nam Aspergillus aculeatus 1a tdc nhan chinh gy hu
hong trén qua nhan. Mang PGS15 véi 5% CQDs da the hién kha néng e ché manh doi véi cac chung
vi khuan gay bénh thuc pham va nam moc pho bien. Hoat tinh khang khuan va khang nam dat hi¢u
qua cao khi stir dung CQDs & nong do toi wu, ma khong anh hudng tiéu cuc dén déc tinh co 1y cua
mang.

Phén tich pho FTIR, anh SEM, gian d6 XRD va phén tich nhiét TGA cho thay sy hinh thanh
mang ludi lién ket gitra cac thanh phan nén va CQDs, gop phan cdi thién cau trac va do ben nhiét
cta mang. Bac biét, mang c6 kha nang can tia UV manh, gidp giam qué trinh quang oxy hoa trén bé
mat qua.

Hoat tinh khang oxy hoa ciia mang duoc thé hién qua kha nang quét goc tu do DPPH (23,76%)
va ABTS (22,71%), c¢6 y nghia trong viéc bao vé dudng chat va duy tri mau sic tu nhién cua qua
nhén trong qua trinh bao quan.

Cubi cting, ché pham mang PGS15 dat day du cAc chi tiéu vi sinh va hoa Iy theo tiéu chuan an
tog‘;m thuc pham, khéng chtra kim loai nang, thanh phan dugc cdng nhan GRAS, c6 thé ing dung truc
tiép trong thuc pham tuoi.

Két qua nghién cau cho thay, sir dung mang bao chitosan — nanocurcumin véi nong dé 1,5%
mang dén hiéu qua tot nhat trong qué trinh bao quan lanh cui qua nhan Idor.

Str dung bao bi HT17 (PP, PET) trong viéc bao quan lanh qua nhan Edor ché bién giam thiéu
gilp san pham duy tri dugc chat luong, mau sic tot, dam bao an toan vé mat vi sinh sau 10 ngay bao
quan.

Tong thé, nghién ctru da chimg minh duoc hi¢u qua va tinh kha thi cua viéc tng dung mang
bao sinh hoc c6 bd 'sung CQDs trong bao quan qua nhan sau thu hoach. Day 1a huong di tiém ning
nham nang cao chit lugng bao quan ndng san, gép phan phéat trién cac giai phap cong nghé xanh
trong linh vyc sau thu hoach.
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CHUONG 8. PHAT TRIEN KY THUAT CHE BIEN NHAN SAY KHO
NGUYEN VO

8.1. Cac giai phap tién xir ly dé duy tri/gia ting chat lwong (cam quan va sinh hoc) ciia nhan
say nguyén qua
8.1.1. Anh hwéng ciia phwong phap xir Iy co hoc

Qué trinh xir 1 co hoc bang cdch gia tang ty I¢ cat tiép xdc bé mat V6 qua cho thay higu qua
rd rét trong viéc rut ngan thoi gian say nhan nguyén vo, tr hon 70 gio & mau doi chiing xuong con
khodng 50 gio ¢ cac ché do xu Iy manh. Trong do, muc xu 1y 10% cat trong 20 phut dugce xac dinh
12 t6i wu, vira dam bao hiéu qua giam thoi gian sdy, vira cai thién mau sac san pham.
Bang 8.1: Anh hudng cia ché do xir 1y co hoc dén su thay ddi mau sic, TPC va %DPPH cua thit qua sau siy

Chédo  Dosang L* BI AE TPC (mg %DPPH
xu ly co GAE/g

hoc CKNL)

bC 39,30+2,02% 31,454+6,569 - 6,065+0,20! 10,800+3,33¢
S5-10 36,91+1,14¢% 43,82+5,50¢ 13,80+1,35? 11,362+0,18¢f 35,546+1,03%¢
S5-15 38,58+1,38%¢ 54,36+5,07¢ 9,94+1,35% 12,909+0,47° 39,129+3,9¢def
S5-20 39,36+0,70*  59,3845,65"  11,37+1,70° 14,460+0,64 43,794+3,22?
S5-25 35,61+1,43¢ 51,41+4,88¢ 9,61+1,51¢ 12,525+0,50° 36,982+1,6cde
S10-10 39,87+1,812 41,9646,56° 11,28+1,45% 11,080+0,46f 31,304+1,26°
S10-15  37,44+1,72% 58,41+6,37*  12,23+1,05" 11,559+0,35¢ 32,213+3,15%f
S510-20 36,64 +,59% 67,12+7,82%  11,28+1,37 12,191+0,50¢ 38,945+4,67%¢
S10-25  37,94+1,85° 57,18+5,19% 9,59+1,52¢ 13,645+0,51° 40,019+1,56%¢
S15-10  3584+1,66°  58,86+6,51°°  12,79+1,69% 9,561+0,40°  38,070+1,84%
S15-15  36,79+1,85% 39,79+5,64¢ 9,53+1,67¢ 9,187+0,36%" 46,88042,21%
S15-20 35,77+41,11¢  57,22+7,97% 9,57+1,86° 9,046+0,38¢f 29,179+0,14"
S15-25  37,78+1,48*  64,09+7,27%  13,96+1,55° 6,065+0,20" 31,376:+1,87%f

Gia tri durgc biéu thi bang trung binhdg léch chuan ciia phép do véi it nhdt 03 lan lap lai. Cac gia trj c6 chi
céi theo sau giong nhau trong cing mét cét the hién su sai biét khong co y nghia vé mat thong ké voi mire do
tin cdy 95%

Céc théng s6 mau nhu do sang (L*), chi s6 nau hoa (Bl), sic d6 mau (Hue angle) va do bo
hoa (Chroma) cho thay su cai thién rd nét so véi mau khong xir ly. Dong thai, tong polyphenol (TPC)
va kha ning chéng oxy hoa (%DPPH) ciing ting 1én dang ké. Cac mau déu duy tri hoat do nudc (aw)
dudi 0,65, dat yéu cau bao quan, trong khi duong tong (TSC) it thay doi, va duong khir (RSC) ¢6 xu
hudng giam nhe.

Xir 1y co hoc mai mon dugc dé xuat véi 10% vat liéu mai mon (cat) trong thoi gian xir Iy 20
phut 1a phu hop d6i véi san pham nhan siy kho nguyén vo.

8.1.2. Anh hwéng nhiét d va thoi gian chan dén chit lweng nhan Idor s:?iy kho nguyén )

Tién xu Iy chan trong nuéc néng & 60-90°C ciing c6 tac dung rat ngan thoi gian siy dang ke,
Vv6i mic chan 75°C trong 5 phut duge danh gia hidu qua nhat. Mau ¢ diéu kién ndy c6 mau sic tuoi
sang hon (Hue angle va Chroma cao hon), ham lugng TPC dat 0,875 mg GAE/gCKNL. Tuy nhién,
kha nang chéng oxy héa (TEAC) chi dat muc cao nhét khi chin 60-75°C trong 3 pht va cd xu
hudéng suy giam khi kéo dai thoi gian chan. Chan ciing lam giam RSC do phan ung Maillard va hoa
tan dudng vao nude chan, trong khi TSC chi dao dong nhe.

30



Bang 8.2: Anh huong ciia ché d chan dén sy thay d6i mau sic, TPC va TEAC cua thit qua sau siy

Ch‘é do bo sang L* BI AE TPC (mg GAE/g TEAC (mmol TE/g
chan CKNL) CKNL
bC 39,30+2,02¢  31,45+6,56" - 0,532+0,022¢ 24,734+1,055°
60-1 33,07+0,82¢  60,98+3,83" 10,72+0,61% 0,637+0,0294 28,134+0,033¢
60-3 38,06+1,45° 62,67+7,01®®  8,06+1,26° 0,732+0,025¢ 31,326+0,2327
60-5 37,91+1,43°> 33,76+1,83"  8,09+0,51° 0,875+0,0282 30,546+0,344%
75-1 36,35+1,22%  47,46+2,75¢  4,86+0,38° 0,649+0,027¢ 29,280+1,027°¢
75-3 37,65+1,16°  65,19+4545%  8,01+0,94° 0,717+0,023¢ 30,094+0,422¢
75-5 37,24+1,15°°  51,96+2,96°  6,23+0,43° 0,870+0,0142 30,074+1,094°¢
90-1 35,92+1,149  41,90+1,56°  6,58+0,65° 0,715+0,032¢ 27,671+0,238¢
90-3 38,11+1,23%  33,53+3,13"  3,85+0,59 0,786+0,034° 27,512+0,249¢
90-5 38,01+1,09° 24,77+1,939  5,55+0,63¢ 0,881+0,0162 27,256+0,74¢

Gid tri dwoc biéu thi bang trung binh#ds léch qhuén ciia phép do véi it nhat 03 lan lap lgi. Cac gia tri c6 chix
cdi theo sau giong nhau trong cung mgt cgt thé hién su sai biét khong cé y nghia vée mat thong ké véi mice dé
tin cdy 95%

T6m lai, tir két qua khao sét cho thay ché do xir Iy nhiét chan & 75°C trong 5 phut gitp ting
cuong ham lugng polyphenol tong s6 (TPC) va kha niang khang oxy héa (TEAC) ciing nhu cai thién
chét lwong mau S4C san pham O diéu kién nay, ham luong TPC dat gia tri cao ma khong bi suy giam
dang ké do tac dong nhiét, ddng thoi TEAC van duy tri & mac 6n dinh. Do d6, mau chan & nhiét do
75°C trong thoi gian 5 phut dugc xem 1a diéu kién pht hop dé cai thién chat lwong san pham vé mau
sdc, mui vi va hoat tinh sinh hoc.

8.1.3. Anh hwéng cia nhiét dd lanh déng dén chat lweng nhan Idor siy khd nguyén vé

Qua trinh lanh dong nuéc s& két tinh va lam giam déng ké hoat dong cua vi sinh vat va enzyme
trong qua nhan, dong thoi gay ra nhing bién ddi vé mat vat ly va hda hoc trong san pham (Chassagne-
Berces et al., 2010). Tién xir ly bang lanh dong & -8°C dén -12°C gilip giam thoi gian sdy xu0ng con
62 gio, ddng thoi 1am giam aw xudng 0,60. Tuy nhién, tac dung phu Ia 1am mau vé qua tdi hon, chi
s6 hoa nau (BI) ting manh, va gié tri Hue angle giam, phan &nh sy héa nau khong mong mudn. Mac
du vay, qua trinh lanh dong lai gop phan lam ting ham lugng polyphenol va kha ning chéng oxy
hoa, ddc bi¢t ¢ -10°C, nho pha v cau tric té bao gilp giai phong hop chét sinh hoc. RSC ciing ting
do giai phong dudng don tir té bao.

Bang 8.3: Anh hudng cua ché do chan dén sy thay ddi chit lwong v& mau sic vo qua nhan sau siy

Nhiét o (°C) b6 sang L* Bl AE Hue (h°) Chroma (C*)

bC 51,460,942 58,28+1,32¢ - 42,25+2,26° 22,61+0,45%
-8 49,81+0,65° 57,93+2,77¢ 52,74+0,54° 28,21+1,10° 20,84+0,65°
-10 49,18+0,39° 66,85+7,72° 53,14+0,78° 31,59+3,08° 23,22+2,08°
-12 48,23+0,56° 99,38+7,122 55,81+0,452 24,79+1,532 30,59+1,29¢

Gia tri dwoc bié:u thi bang trung binh#4g léch qhuén cia phép do véi it nhat 03 lan 1ap lqi. Céc gia tri c chi
cdi theo sau giong nhau trong cuing mgt cét thé hién su sai biét khong cé y nghia vée mat thong ké véi mice do
tin cdy 95%

T6m lai, viéc xtr ly lanh déng trude sdy, dac bigt & mic -10°C, gidp cai thién rd rét mot sb chi
tiéu chat lvong nhu ting ham lugng polyphenol, duong khir va khd ning chong oxy hoa, ddng thoi

van duy tri dugc gia tri TSC on dinh. Tuy nhién, can luu y dén sy thay d6i mau sac va do sang dé
can ddi gitra cam quan va chit lwong sinh hoc caa san pham.

Nhur vay, khi thuc hi¢n quy trinh tién xu ly nhan bang phuong phéap lanh dong cham tam nhan
dén -10°C cho két qua san pham nhén Idor siy khd nguyén vo c6 gia tri mau sic va chat lugng 6n
dinh hon mau duoc xu ly & cac nhiét do khac.
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8.1.4. Anh hwong thoi gian @ nhin twoi trong khong khi néng va danh gia chit lwgng san pham
nhan say kho

Phuong phap u 6 60°C, RH 75% trong 6 gio gitp giam thoi gian sy tir 72 xubng con khoang
61 gio. Mau vo nhin thay doi rd rét theo thoi gian u: mau o 2 gio c6 mau sang va it héa nau nhat,
trong khi 6 gio c6 mau dam hon. Tuy nhién, 6 gio lai la thoi gian u tdi wu vé mat hoat tinh sinh hoc
v6i TPC va TEAC cao nhit, do phan tng Maillard giai doan dau va giai phéng polyphenol ty do.
TSC khong thay doi nhiéu, nhung RSC tiang manh.
Béang 8.4: Anh hudng cua thoi gian i dén sy thay doi chét lugng vé mau sic thit qua, TPC, TEAC, TSC va
RSC cua nhén say

Thoi gian bC 2 4 6 8
bo sang L* 39,30+2,022 31,01+0,85¢ 32,69+0,77¢ 34,15+1,82°  31,53+1,43%
BI 12,41+1,70¢ 31,93+3,25¢ 34,82+2,23° 38,8242,002  37,0143,57%®
AE - 11,97+1,30° 12,12+1,09° 14,11+1,00? 13,83+1,29°
TPC 0,532+0,022¢  0,501+0,022¢  0,558+0,026" 0,782+0,035* 0,514+0,018«
TEAC 26,100+1,114% 34,488+0,860° 34,933+0,959° 38,920+1,193* 37,457+1,560°
TSC 69,09+0,69° 69,81+0,36° 61,11+0,55¢ 73,600,622 71,56+0,24°
RSC 32,15+0,16° 31,1840,14¢ 33,97+0,22° 37,04+0,54° 36,11+0,18°

Gia trj duoc biéu thi bang trung binh + dg 1éch chuan ciia phép do véi it nhat 03 lan lap lai. Cac gié tri c6 chi
céi theo sau giong nhau trong cung mét cét the hién su sai biét khong co6 y nghia vé mat thong ké voi mire do
tin cdy 95%

T6m lai, mau nhan dugc tién xu ly bang phuong phép u khong khi ndng ¢ 60°C, RH75% trong
6 gio cho thay su cai thién vé chit lugng cam quan, dong thoi tang cuong hoat tinh sinh hoc cua san
pham. Qué trinh & anh huong dén céc chi tiéu héa ly, gép phan duy tri chat lugng nhan siy kho
nguyén vo trong sudt qué trinh bao quan.
8.1.5. Panh gia anh huong va dé xuit cia cac phwong phap tién xir Iy dén chét lweng cia nhan
sdy nguyén qua

70.00 E=Thoi gian séy (gio) ——aw 0.70
= 65.00 g o 0.65
o b b e
~ T /

o) ]

‘<2 |

= 60.00 1 - 0.60 £

=

=11}

5

B 55.00 0.55
50.00 0.50

U noéng Lanh dong

Hinh 8.1: Anh huéng cua nhiét d lanh dong dén d6 hoat dong cua nudc (aw) va thoi gian siy kho nhan
nguyén vo
(Cac giatrico chir céi glong nhau thé hién si sai biét khong cé y nghia
vé mat thong ké véi mike dé tin cdy 95%)

Két qua Hinh 8.1 cho thiy phuong phap lanh déng co thoi gian siy nhan dat do am yéu cau
(=13,5%) & muc cao nhat (khoang 66 gio), khac bi¢t c6 ¥ nghia thong ké véi cac phuong phap con
lai (p<0,05). Bdng thoi, san pham xir ly lanh dong cling c6 aw cao nhét (~0,65), cho thiy hiéu qua
loai bo nudc tu do thip hon, kha ning gir 4m cao "hoac két cau san pham kho thoat nudc hon trong
qua trinh sdy. Nguoc lai, Xu 1y co hoc gilp rat ngan thoi gian sdy dang ké (~54,5 gio) va tao ra san
pham c6 aw thap nhat (~0,59), ching minh rang viéc tao vét thuong co hoc trén vo da hd tro sy
khuéch tan 4m nhanh hon, tir 46 nang cao hiéu suat siy. Phuong phap chan va u néng cho két qua
trung gian: thoi gian siy dao dong tir 57 dén 62 gio, trong khi aw nam ¢ muc khoang 0,61+0,63. Tuy
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nhién, i néng cd aw thip hon chan, cho thay kha ning tién pha v& cau tric té bao hoidc thoat nuéc tot
hon trong qua trinh say.
Béng 8.5: Anh hudng cia cic phuong phap tién xi Iy dén mau sic vo qua sau siy

Phuong phap bo sang L* BI AE Hue agle (h°) Chroma (C%*)

Co hoc 50,61+0,412 75,85+4,632 5,414+1,42° 35,1442 93¢ 26,84+1,33%
Chan 49,26+0,40° 57,76+2,14° 54,1840,43? 49,83+1,572 22,56+0,63°
U nong 50,93+0,77° 50,85+2,37%  53,354+0,67° 39,74+0,95° 19,64+0,68°¢
Lanh dong 49,18+0,392 66,85+7,72° 53,26+0,75° 31,59+3,08¢ 23,22+2,08°

Gia trj c6 chir céi theo sau giong nhau trong cling mét cét thé hién s sai biét khéng cé y nghia ve mat thong
ké voi muze do tin cdy 95%

Két qua ¢ Bang 8.11 cho thay cac phuong phap tién xur ly khéc nhau anh huéng ro rét dén céc
chi tiéu mau SaC ctia vo qua nhén sau sy, bao gom do sang (L*), chi sé nau hoa (BI), khéc biét mau
tong the (AE) sdc 0 (Hue angle) va do bao hoa mau (Chroma) Phuong phap xur Iy co hoc glu duoc
mau sic tbt nhét véi gia tri AE thap nhat (5,41+1,42), cho thdy su bién d6i mau so véi mau tuoi 1a
khong dang ké. Pong thoi, mau co hoc ¢d Chroma cao nhét (26,84+1,33), phan anh d6 dam mau cao
va hap dan thi giac hon. Mac du mau nay c6 gia tri Bl cao (75,85+4,63), diéu nay khong dong nghia
Vv6i sy ndu héa bat lgi, ma c6 thé phan anh tong mau Vang sang dugc duy tri sau say. Nguoc lai,
phuong phap chan va lanh dong 1am gia tang rd rét chi s6 AE (lan luot la 54,18+0,43 va 53,26+0,75),
cho thay murc do bién d6i mau 16n so véi nguyén liéu ban dau. Trong d6, mau chan cd Hue angle cao
nhét (49,83+1,57), mau thién vé sic vang nhat, trong khi miu lanh déng lai ¢ sic do thap hon
(31,59+3,08), cho thiy mau nga nau nhiéu hon. U ndng tuy c6 AE thap hon chin nhung lai di kém véi
Chroma thap nhat (19,64+0,68), khién cho mau sic tong thé tré' nén nhat va kém hap dan.

Tir két qua thu duogc, ¢6 thé két luan rang cac phuong phap tién xir Iy anh huong dang ké dén
chat luong cam guan va thanh phan héa hoc cua qua nhan sau say. Phuong phép co hoc cho hi¢u qua
bao toan mau sic tot nhat véi do sang cao, chi sé BI va AE thap, dong thoi duy tri ham lugng
polyphenol tong (TPC) cao nhat, gép phan bao vé hoat tinh sinh hoc cua san pham Phuong phép u
néng cho thay kha nang nang cao TEAC, TSC va RSC, tuy nhién lai lam mau sac bién doi manh
hon. Chan nuéc tuy gidp han ché nau héa nhung gy tén that TPC va TEAC dang ké. Trong khi do,
phuong phap lanh dong khong mang lai hiéu qua rd rét vé mau sac va lam giam chat luong hda hoc,
dac biét la TPC.

8.2. Cai thién ché dé tién xir Iy dé gia ting chit lwong cia nhan Idor siy nguyén qua

Qua trinh siy déng vai tr0 quan trong trong viéc bao quan va nang cao gia tri cua san pham
nong san, dac biét 1a nhan say kho nguyén vo. Tuy nhién, cac phuong phap sy truyén thong thuong
t6n tai nhiéu han ché nhu thoi gian siy kéo dai, hién twong hda nau khong mong muon va sy suy
glam chat luong cam quan ciing nhu gia tri dinh dudng cua san pham. Nham khéc phuc nhiing van
dé nay, viéc ap dung cac phuong phap tién xur ly trude khi sdy duoc xem la giai phap hi¢u qua, gilp
nang cao hiéu suat qua trinh say va cai thién chat lwong san pham sau say.

Dua trén két qua nghién ciru & ndi dung trude do, cac phuong phap tién xu ly riéng le bao gom
chan xir Iy co hoc va i néng & 60°C, RH 75% da duoc &p dung nham muc tiéu rdt ngan thoi gian
sdy va duy tri Chatrluqng san pham. Tuy nhién, timg phuong phép c6 tac dong khac nhau dén cau
truc nguyén liu, toc d6 bay hoi nuéc va cac phan tng hoa sinh xay ra trong qua trinh say. Do do,
viéc ket hop cac phuong phap tien xt 1y duge dé xuat nhu mot hudéng tiep can kha thi nham nang
cao hiéu suat hoa quy trinh say, tang chat luvgng san pham va cai thién cac dac tinh cam quan.

‘Dua trén két qua nghién cau & ndi dung trude do, dé xuat bon phuong phép tién xu Iy két hop,
bao gom:

+ M1: Chan két hop @ néng & 60°C, RH 75%.

+ M2: Chan két hop xir Iy co hoc.

+ M3: Chan két hop xir Iy co hoc va u néng & 60°C, RH 75%.
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+ M4: Chan két hop & néng & 60°C, RH 75% va xir Iy co hoc.
Két qua nghién ctru cho thdy phuong phap tién xir Iy c6 anh hudng déng ké dén su thay doi
mau sic san pham. Céc sb liéu cu thé dugc tong hop va phan tich chi tiét trong Bang 8.13.
Bang 8.6: Anh huéng cac phuong thuc tién xi ly két hop dén chat lwong mau sic vo va thit qua nhan sau siy
Mau® Vo qua Thit qua
L* Bl Chroma (C*) Hue (h°) L* BI
M1 52,05+£1,43° 29,41+1,28? 25,21+2,00®8 54,81+4,66* 27,94+0,72° 42,6615,782
M2 56,81+1,07% 24,34+0,50°  23,16+0,80° 51,53+2,88° 38,59+1,28% 27,85+4,19°
M3 53,55+1,90° 24,83+1,06° 22,10+0,76" 52,43+1,97* 38,91+2,08% 36,22+2,58"
M4 54,23+0,90° 24,16+1,30° 2159+1,17° 53,28+3,27* 36,80+1,14° 30,16+2,55°
*M1: Chan két hop 1i néng & 60°C, RH 75%; M2: Chan két hop xit 1y co hoc; M3: Chan két hop it Iy co hoc
va 1 nong ¢ 60°C, RH 75%; M4: Chan keét hop u nong ¢ 60°C, RH 75% va xz Iy’ co hoc.
Gia tri duoc biéu thi bang trung binh + dé |éch chuan ciia phép do véi it nhat 03 lan lap lai. Cac gia tri c6 chir
cdi theo sau giong nhau trong cung mgt cét thé hién su sai biét khong cé y nghia ve mat thong ké véi mice do
tin cdy 95%

Tong hop cac két qua vé chi tiéu hoa ly, mau sic va hoat tinh sinh hoc cho thay mau M3 —
dugc xir ly theo quy trinh chan — xtr 1y co hoc — 1 khong khi ndng — 1a phuong an phi hop cho qua
trinh ché bién san pham nhan say khd nguyén vé véi chat lugng tt. Quy trinh nay vira dam bao chét
lwong cam quan, han ché phan (ng héa nau khéng mong mudn, vira duy tri hoic nang cao gia tri
dinh dudng va hoat tinh sinh hoc ciia san pham nhan séy.

Mau M3 Méu M4
Hinh 8.2: Mau sic vo va thit qua nhan sau siy

*M1: Chan két hop 1 néng ¢ 60°C, RH 75%; M2: Chan két hop xit Iy co hoc; M3: Chan két hop xik Iy co hoc
va 11 ndng ¢ 60°C, RH 75%; M4: Chan két hop 4 néng ¢ 60°C, RH 75% va xit [y’ co' hoc

8.3. Anh huéng cia ché dé sy 4m dén chét lweng nguyén liéu
8.3.1. M6 hinh héa qua trinh siy am

Dir liéu thyc nghiém dugc md hinh héa'béng cac phuong trinh Page, Lewis va Midilli. Trong
d6, md hinh Midilli cho d chinh xé}c cao nhat véi hé sO h!éq qua (EF) trén 99,99%. Nhiét do say
60-70°C va toc do gio 2-3 m/s la dicu ki¢n phu hop nhat d€ t6i uu thoi gian say ma khong lam suy
giam chat luong.
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Bang 8.7: Két qua cac tham sé mé hinh hoa

Téocddo  Nhiét do M; Me Tong Phuong trinh Midilli
gi6 (m/s) (°C) (%cbk) (%cbk) thoi gian a k (gio?) n b
sy (gio)
50 236,247 14,32 104 0,9515 0,0062 1,3430 0,00053
1 60 236,247 14,32 101 0,9213 0,0058 1,3506 0,00000
70 236,247 14,32 95 10,9210 0,0076 1,3422 0,00000
50 232,779 14,32 68 0,9405 0,0146 1,2667 0,00000
2 60 232,779 14,25 56 0,9512 0,0294 1,2049 0,00000
70 232,779 14,25 44 0,9729 0,0664 1,0144 0,00156
50 236,247 14,32 44 0,9528 0,0297 1,2519 0,00113
3 60 236,247 14,32 38 0,9707 0,0669 1,1017 0,00007
70 236,247 14,32 355 0,9776 0,0465 1,2417 0,00000
Bang 8.8: Panh gi4 két qua du dodn mé hinh
Téc do Nhiét do Phuong trinh Midilli
gi6 (m/s) (°C) RSME ¥ (x10%) EF
50 0,0241 0,0006 99,996
1 60 0,0221 0,0005 99,996
70 0,0263 0,0008 99,988
50 0,0209 0,0005 99,997
2 60 0,0181 0,0004 99,994
70 0,0248 0,0007 99,993
50 0,0229 0,0006 99,993
3 60 0,0183 0,0004 99,990
70 0,0154 0,0003 99,995

Két qua mé hinh hoa qué trinh sy nhan ldor nguyén qua cho thiy ca nhiét 6 say va téc do
khong khi déu c6 anh huéng dang ké dén dong hoc qué trinh giam am. Khi ting nhiét d6 tir 50°C 1én
70°C, toc d6 siy tang rd rét va thoi gian can thiét dé Am dat gia tri can bang giam dang ké. Tuong tu,
khi ting toc do khong khi ddi luu tir 1 m/s 1én 3 m/s, qua trinh loai 4m dién ra nhanh hon nho hiéu
qua chuyén 4m ddi luu va duy tri dugc gradient ndng d6 4m cao giita bé mat va méi truedng xung
quanh. Trong ca hai truong hop thuc nghiém, mé hinh Midilli et al. thé hién d6 phu hop rat cao véi
dir liéu thuc nghiém, véi cac dudng cong md phong bam sat cac diém thuc té, dac biét tai cac diéu
kién sdy & 60+70°C va téc do gi6 2+3 m/s. Gia tri RMSE thip, EF gan 1,00 va 42 tién vé gan, chung
minh rang md hinh Midilli 1a md hinh du doan dang tin ciy dé mé phong va thiét ké qué trinh siy
nhén hiéu qua.

8.3.2. Anh hwéng qua trinh siy dén chit lweng qua nhan Idor sy khd nguyén vé

Nhiét d sy va toc do gi6 c6 anh huong déng ké dén chat lugng san pham sdy. Saiy nhan &
nhi¢t d6 60°C vei téc do khong khi dbi Iwu 3 m/s 1a diéu kién tét nhat cho quy trinh, gidp rat ngin
thoi gian say, duy tri mau sic va bao vé cac hoat tinh sinh hoc cua san pham. Diéu kién nay khong
chi mang lai hi¢u suit cao ma con tiét kiém ning lugng, giai phap nang cao hiéu qua kinh té trong
qua trinh san Xuét. Xac dinh loai bao bi pht hop dé bao quan san phim nhén siy khd nguyén qua va
dé xuét thoi gian bao quan san pham thich hop
8.3.3. Xac dinh loai bao bi phl hep dé bao quan san phdm nhan siy kho nguyén vé

Nhén siy kho nguyén qua 1a mot san pham cé gia tri dinh dudng cao, c6 huong vi dic trung
va mang dén nhiéu loi ich cho sirc khoe khi str dung. Bé duy tri chat lugng cua nhén say kho trong
Suét qué trinh luu trit va phan phdi, viéc bao quan ding cach 1a vo cliing quan trong. Dicu nay bao
goém viéc chon lya loai bao bi phu hop, gilp kéo dai thoi gian s dung va gilr nguyén dugce huong
vi, Mau sic va céc gia tri dinh dudng caa san pham Trong qua trinh bao quan sy thay dbi do 4m thit
nhin va d¢ hoat dong ctia nwéc gay anh huong dén chét lugng san pham, dong thoi dong vai tro quan
trong trong viéc danh gia mirc d6 an toan khi s dung san pham. Sy thay ddi gié tri do sang L* cua
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Vo va thit qua nhan Idor say khd nguyén vo va chi sé hda nau (BI) cua thit qua dugc thé hién qua

Bang 8.9.
Bang 8.9: Anh huong cua céc loai bao bi dén mau sic vo va thit qua nhan sdy khd nguyén vo trong qué trinh
bao quan
Chi  Thoi )
tieu gian Nhém Sat tay Thuy tinh PE PA
(Tuan)
L* 0 52,54+0,742 52,54+0,742 52,54+0,742 52,54+0,742 52,54+0,742
vo 2 52,05+1,142A 51,90+0,88°4 51,82+0,93°4 51,54+0,95"  51,86+1,70%
4 51,64+0,48°4 51,73+0,86A 50,28+0,71°6 50,60+0,68®  51,37+1,00¢4
L* 0 39,60+1,9% 39,60+0,762 39,60+0,76° 39,60£0,762 39,60+0,762
thit 2 36,88+2,61°48  36,31+1,618C 35,32+1,46°¢  36,26+1,67°B¢  38,14+0,81°A
4 32,96+4,44°A  32,40+0,93A8 31,75+0,92¢6 31,78+1,16®  31,69+1,258
Bl 0 32,51+0,95° 32,51+0,95¢ 32,51+0,95° 32,51+0,95¢ 32,51+0,95¢
thit 2 39,22+0,83¢ 41,35+1,73%8  41,84+1,96°8 43,36+1,88°4  41,50+1,66°
4 47,68+2,08°C  48,32+1,87%BC  49,77+1,54%48 50,20+1,83*A 50,2242 44

Cac gia tri trung binh ¢6 cung ché cdi di kém a, b, ¢ trong cung mgt cétva A, B, C trong cung hang thi khong
kh&c biét c6 y nghia thong ké ¢ muc 5%.

Ngoai nhitng bién ddi trén thi ham lugng polyphenol tong sé TPC va hoat tinh khang oxy hda
TEAC cling ¢6 sy bién doi trong qué trinh bao quan.

Téng hop két qua danh gia cho thay ca ba loai bao bi (tdi nhdm, hop sat tay va lo thuy tinh)
déu hiéu qua trong viéc duy tri chat lugng nhan Idor siy kho nguyén vo sau 4 tuan bao quan. Tuy
phlen, bao bi tai nhém dwoc danh gia vu viét hon nho chi phi thap, nhe, d& van Chuyen, thuan :uen in
an va tict kiém khong gian luu trit. V6i nhitng uu diém nay, tdi nhom khdng chi dép ang yéu cau bao
quan ma con la lya chon t6i wu vé Kinh té va thuong mai.

8.3.4. Panh gia kha ning bao quan san phAm nhan Idor siy kho nguyén vé

Két qua thu thap va phén tich ham luong am trong thit nhan, do hoat dong cia nuéc va mét s6
nim men, nAm méc trong 24 tuan duoc trinh bay va tong hop thdng qua Bang 8.10.

Bang 8.10: Anh huong thoi gian bao quan dén dén tong sé nam men, nim méc (CFU/g), hoat d6 nudc aw va
d6 am thit nhan
Thoi gian bao quan

Tong s6 nam men, Do hoat dong Do am thit nhan (%)

(tuan) nam méc (CFU/g) clia nude (aw)

0 <102 CFU/g 0,603+0,006° 5,30+0,10"
2 <102 CFU/g 0,617+0,006¢ 5,40+0,109"
4 <102 CFU/g 0,627+0,006¢ 5,540,109
6 <102 CFU/g 0,643+0,006° 5,86+0,05f
8 <102 CFU/g 0,643+0,006° 5,90+0,10¢°f
10 <102 CFU/g 0,643+0,006° 6,00+0,17%
12 <102 CFU/g 0,643+0,006° 6,10+0,02¢
14 <102 CFU/g 0,650+0,010%¢ 6,3040,10¢
16 <102 CFU/g 0,650+0,010%¢ 6,50+0,10°
18 <102 CFU/g 0,653+0,006° 6,9340,012
20 <102 CFU/g 0,660+0,01% 6,93+0,03?
22 <102 CFU/g 0,657+0,012% 6,96+0,012
24 <102 CFU/g 0,663+0,0062 7,0020,022

Céc gia trj trung binh cé cung chir cdi di kem trong cuing mét cét thi khdng khac biér y nghia ¢ mic 5%.

Mac di bao bi nhém c6 kha nang han ché sy tiép xdc véi oxy va do am tir méi truong, nhung
van khong thé ngan chan hoan toan qua trinh oxy hda polyphenol va phan tng Maillard. Cac yéu t6
nhu nhi¢t d9, anh sang va oxy van c6 thé thic day cac phan tng hoa hoc nay, dan dén sy bién ddi
mau sac trong sudt thoi gian bao quan. Biéu nay cho thay rang, du bao bi nhom gilp giam thiéu tac
dong cua moi truong, nhung khong thé ¢am bao tinh 6n dinh tuyét doi vé mau sic caa san pham
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nhén siy kho nguyén vo trong thoi gian dai. Ngoai cac yéu té vé mau séc thi ham lugng duong tong
va duong khur trong qua nhan say kho nguyén vo ciing 6 su bién d6i qua céc tuan bao quan. Bén
canh dé, céc hoat chat sinh hoc trong nhan sy kho nguyén vo tuong dbi cao va dé bi bién doi trong
qua trinh bao quan ciing nhu lam suy giam chét luong san pham. Ham luong polyphenol tong SO
(TPC) ¢6 xu hudng giam dan theo thoi gian bao quan, tir 17,726+0,69 mg GAE/g CKNL & tuan 0
giam xubng con 7,3180+0,79 mg GAE/g CKNL vao tuan 24. Sy suy giam nay do tac dong tir anh
sang, oxy va nhiét do tir moi truong 1am oxy cac hoat chét sinh hoc trong mau nhin. Bén canh do,
ham luong khang oxy hoa (%DPPH) c6 xu hudng tang trong trinh bao quan tir 31,573+0,18(%) 1én
38,141+0,44 (%) sau 24 tuan, tuong duong tang 1én 17%. ( Su gia ting nay cé thé dugc ly giai boi
cac phan ing Maillard manh mé gitra duong khur va nhém amino cua protein, tao thanh cac hop chét
glycosyl hoa (SPCs) c6 kha néng trung hoa gdc ty do hiéu qua, tir d6 ting cuong hoat tinh khang oxy
hoéa cua san pham Ddng thoi, sy hinh thanh céc loai duong hiém nhu D-psicose va D-allose ciing
g6p phan thuc diy phan tng Maillard, gitp cai thién dang ké kha ning chdng oxy hda theo thoi gian
(Zeng et al., 2011; Somjai et al., 2021). Bén canh d6, su phét trién cua cac phan tr phic hop
polysaccharides trong qua trinh bao quan khdng chi nang cao tinh 6n dinh ma con duy tri chit luong
san pham nhan say khd nguyén vo trong thoi gian dai.

T6m lai, sau 24 tuan bao quan trong bao bi nhém, san pham nhan Idor say khé nguyén vé van
dam bao chat lwong vé mat vi sinh va duy tri tét hoat tinh sinh hoc, dic biét 1a kha ning khang oxy
héa. Tuy nhién, san pham c6 sy bién d6i dang ké vé mau sic, véi xu huéng sim hon do phan ting
Maillard va qué trinh oxy héa tu nhién. Nhin chung, bao bi tdi nhdm gilp han ché tac dong tir moi
truong, gop phan duy tri chit luong 6n dinh trong thai gian dai.

8.4. Pé xuét quy trinh ché bién nhan Idor say khd nguyén vé

Téng hop tir két qua nghién ciru, d& xuat quy trinh ché bién nhén Idor say khd nguyén vé duoc
trinh bay nhu Hinh 8.3.

Nhéan nauveén liéu

_ Xilysobd
(cat cuona, phan loai)
Xir ly nhiét

(75°C. 5 phat)

'

Xtr Iy co hoc O i
(20 phiit) <+— 10% cat thach anh

U khong khi néng
(60°C. RH75%. 6 ai®)

'

Séy , Sdy o nhiét do 60°C, 3 m/s
¢ dén thanh pham dat 40 am <13,5%

Bao 6n
(24 ai®y — nhiét dd6 phona)
bong 261 —— By0 bi tdi nhom

'

Bao quan
(nhiét @6 phona)

Hinh 8.3: So d6 quy trinh tong quét ché bién nhan Idor siy khd nguyén vo
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San pham nhan Idor siy kho duoc kiém nghiém cac chi tiéu, thé hién ¢ Bang 8.11.

Bang 8.11: Chét lugng san pham nhan Idor siy khd nguyén vo

TT Chitiéu Pon vi Phuong phap thur LOQ Kétqua
Chi tiéu héa ly
1 Ham luong am % VLAB-CH-TP-101: 2021 - 13,1
2 Nang lugng (Calories) Kcal/100g FAO, food and Nutrition P77 - 318
2003
3 Ham lugng Protein g/100 g TCVN 10034:2013® - 4,77
4 Ham luong béo tong /100 g VLAB-CH-TP-106: 2021@ - 0,45
5 Ham lugng Carbohydrate g/100 g FAO, Food and Nutrition P77, - 73,7
2003
6  Ham luong dudng téng 9/100 g TCVN 4595: 1988 - 55,7
7 Ham luong tro tong % VLB-CH-TP-102: 2021 - 7,09
8 Ham lugng tro khong tan % VLAB-CH-TP-103: 2021 0,1 KPH
trong HCI
9 Ham lugng Natri (Na) mg/100g  VLAB-CH-TP-204: 2021® - 17,5
Ref:AOAC 969.23)
10  Ham lugng Vitamin C ma/kg VLAB-CH-TP-670: 2022 - 21,5
11 Hoat d6 nudc (aw) (25°) - TCVN 12758:2019 (ISO 18787: - 05829
2017)¢")
Chi tiéu vi sinh
1 Téng sb visinh vat hiéu khi  CFU/g TCVN 4883-1:2013/ Amd - <10
tai 30°C 1:2022@®
2 Coliform CFU/g TCVN 6848:2007® - <10
(1SO 4832: 2007)
3 Escherichia coli MPN/g TCVN 6846:2007® - 0
(1SO 7251: 2005)
4 Bacillus cereus CFU/g I1SO 7932: 2004/ Amd 1:2020 @ - <10
5 Clostridium perfringens CFU/g TCVN 4991:2005® - <10
(1SO 7937: 2004)
6 Salmonella spp. 125¢ TCVN 10780-1:2017@ - KPH
(1SO 6579-1:2017)
7 Tbdng sb nam men CFUlg Ref.TCVN 8275-2:2010¢) - <10
va nim méc (1SO 21527-2:2008)
8 Ham luc)rng» kg VLAB-CH-TP 599: 2021® 2 KPH
Aflatoxin tong
9 Ham luong ug/kg VLAB-CH-TP 599: 2021® 0,5 KPH
Aflatoxin B1
Chi tiéu kim loai ning
1 Ham luong Asen (As) mg/kg TCVN 8126:2009® 0,008 KPH
2 Ham luong Chi (Pb) mg/kg TCVN 8126:2009@ 0,08 KPH

(KPH: Khong phat hién. Nguon: Cong ty cé phan Cong nghé Vietlabs)
8.5. So sanh chét lweng san pham nhan ldor say khd nguyén vé véi mau trén thi trueong

Nham muc tiéu nghién ciru, danh gia va so sanh chat lugng mau nhan Idor sy khd nguyén vo
véi cac mau trén thi truong. Nghién cieu chuan bi 3 mau danh gid nhu sau:

+ MAu 1: San pham nhan Idor siy khdng nguyén vo dugc ché bién theo diing quy trinh nghién
ctu (M103).

+ MAu 2: San pham nhan sdy nguyén qua duoc san xuit tai Ba Ria— Viing Tau (M101).

+ MAu 3: San pham nhan sdy nguyén qua dwoc san xut tai Ha Noi (M102).

Cac chi tiéu hoa 1y duoc sir dung nham phan tich, danh gia va so sanh chét lwong ciia san pham
nghién ctu voi hai mau san pham thuong mai, két qua duoc trinh bay tai Bang 8.29. Ket qua phan
tich cho thay mau sac vo qua cua mau thj truong M102 ¢ gia tri chi s6 L* cao nhat (51,98), phan
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anh mtrc do sang néi bat hon so véi cac mau M101 (42,77) va mau thuc nghiém M103 (45,26). Tuy
nhién, xét vé mau sic thit qua, mau M103 thé hién chi sb L*, a* va b* cao hon dang ké, cho thiy
mau sac thit qua tuoi sang va ruc hon so véi cac mau M101 va M102.

Vé mat thanh phan hoa hoc, mau M103 ¢6 ham lugng duong tong (77,42%) va duong khir
(33,72%) cao hon déng ké so0 voi cac mau thi truong, phan anh dac tinh cam quan ngot dam hon.
Bong thoi, mau M103 ciing dat gié trj cao nhét vé kha nang khang oxy hoa (%DPPH 1a 34,349%) va
tong ham luong polyphenol (TPC la 12,710), cho thay tiém nang sinh hoc ndi trdi so véi cac mau
con lai.

Béang 8.12: K&t qua phan tich cac thanh phin hoa 1y va ham luong hoat tinh sinh hoc cua mau thi nghiém va
mau thi truong

Chi tiéu M101 M102 M103
Mau sic vo qua

L* 42,77+0,55° 51,98+0,51° 45,26+0,31°

a* 15,18+0,24 13,37+1,41° 16,01+0,19°

b* 12,04+0,58° 14,76+0,80° 15,92+0,712
Mau sic thit qua

L* 20,10+0,66° 29,10+1,27" 30,38+1,23°

a* 9,57+0,94° 20,90+1,49° 20,45+1,03°
b 2,82+0,49" 4,96+1,19° 5,50+0,73°
Am thit nhan 14,58+0,46" 18,19+0,312 11,20+0,62°
D{ hoat dong cia nuéc aw 0,6510,01° 0,6710,00° 0,6210,00°
Ham luong dudng tong (%) 73,920,340 71,5310,30° 77,4210,49°
Ham lugng duong khi (%) 46,1140,19° 58,11+0,63° 33,7240,12°
TPC (mg GAE/gCKNL) 10,659+1,44° 5,41140,15°  12,710+0,40°
9%DPPH (%) 24,200+1,62°  18,367+1,20°  34,349+0,52°

Phuong phép danh gid cam quan duoc thuc hién theo tiéu chuan TCVN 13765:2023, trong d6
mdi chi tiéu cam quan dugc gan mot hé sb quan trong khac nhau. Cac hé sé nay duoc xac dinh thong
qua khao sat y kién ctia 50 cam quan vién. Bong thoi, viéc khao sat mac do wa thich va chap nhan
clia nguoi tiéu dung doi véi san pham nhén say khd nguyén vo trong nghién ciru duoc thuc hién bang
phuong phap phan tich tan suat xuat hién sy yéu thich ddi véi cac mau san pham. Két qUa cho thay
mau thi nghi¢ém M103 dugc danh gia cao hon déng ké so véi hai mau thi truong M101 va M102 ve
cac chi tiéu cam quan nhu cau triic, mau sic (thit va vo qua), mui va vi. Mau M103 cho thay su dong
déu mau sic, mui thom rd nét va két cAu dat yéu cau cam quan ddi vai san pham nhén say. Biéu nay
cho thiy phuong phéap ché bién va diéu kién siy ap dung cho mau M103 di cai thién chét lugng cam
quan theo hudng tich cuc.

T6m lai, qua trinh thyc hién nghién ciu di xay dung thanh cong quy trinh san xuat san pham
nhén Idor sy khd nguyén vo vai cac théng sé ky thuat nhu sau:

+ Tién xir ly: Quy trinh tién xu ly bao gdm chan nhan ¢ 75°C trong 5 phdt, tiép theo 1a xu ly
co hoe v6i 10% cét thach anh trong 20 phit, va cuoi ciing 1a i trong diéu kién khong khi nong ¢ 60°C
Vo1 do a am twong d6i 75% trong 6 gio. Quy trinh nay dugc danh gia 1a phu hop, gilp rat ngan thoi
gian sdy va nang cao chat lugng san pham thanh pham.

+ Say: Nhiét do siy 60°C ket hop Véi toe do khong khi d6i Iuu 3 m/s duoc xac dinh 1a diéu
kién thich hop, dam bao d6 4m cudi cung cua san phdm <13,5% va dam bao chit lwong cam quan
ciing nhu hoat tinh sinh hoc ciia san pham.

+ Bao bi: Bao bi nhdm c6 kha ning chdng thim am va ngan khi hiéu qua duoc lya chon 12 vat
liéu bao quan thich hop. Phuong 4n bao goéi nay duy tri tot ham lwong hoat chét sinh hoc, dam bao
an toan vi sinh va 6n dinh chat lugng san pham trong sudt 24 tuan bao quan & nhiét do phong (30°C).
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CHUONG 9. XAY DUNG KY THUAT SAY THANG HOA
CHO THIT COM NHAN PAT CHAT LUQNG CAO

9.1. Piéu kién chan nguyén liéu thich hep cho qua trinh ché bién san pham thit com nhén siy
thang hoa

Nghién ciu cho thdy chan nhin & 80 °C trong 5 phut 1a didu kién tdi thiéu dé vo hiéu hoan
toan enzyme gay hoa nau (PPO/POD), trong khi & 90 °C can >3 phut, va & 100 °C chi can >1 phut 1a
dat hiéu qua tuong tufile-njx7qgkprttx71771gun73. Két qua thi nghiém dinh tinh enzyme trén thit
nhan sau chan cho thdy & 80 °C/5 phut hoic trén, mau nhan khong con xuét hién dém nau khi thir
véi guaiacol, chung to enzyme peroxidase bi bat hoat hoan toan.

Quié trinh chan ciing anh huéng dén cAu tric va mau sic thanh phim sau sdy thing hoa. Chi cac
mau c6 do am cudi <5% (cta nguyén liéu sau chan) mai gitr dwoc cau tric xdp dic trung va khong bi sup
khi sy (Hinh minh hoa trong bao céo tong két). Trong cac nghiém thirc dat do 4m <5%, mau chan
80 °C/5 phut cho mau sang nhét, voi gié tri d sang L* = 67,77 (cao nhit trong cac nghiém thuc) so Véi
56,97-60,37 cua cac nghi¢m thuc khac (90-100 °C véi thoi gian twong tu)[xem ket qua ¢ Bao cao tong
két]. Pidu nay cho thay chan & 80 °C/5 phut vira du de bao vé mau sic tét hon & cac diéu kién chan manh
hon (cao nhiét d6 hoic au thoi gian). Tuy nhién, néu ting nhiét do hoc thoi gian chan tiép tuc s& lam
giam do sang L* va ting a*, b* (mAu tré nén sim, d6 hon) do thoai hoa sic t.

V& chi tiéu hoa Iy va sinh hoc, mau chan ¢ 80 °C/5 phit ciing cho ham lwong vitamin C cao
nhét (95,73 mg% CKNL) trong thanh pham, trong khi ting nhiét do/thoi gian chan manh hon lam
ham luong vitamin C giam rat manh (chi con 3,84 mg% & 100 °C/5 phut) do phan huy nhiét va hoa
tan vao nudc chan. Nguoc lai, tong polyphenol (TPC) ¢6 xu hudng tang khi chan & nhiét d6 cao hon
(do giai phéng phenolic gin trong té bao), dat 2,61 mg GAE/g & 100 °C/1 phat (so voi 1,45 mg
GAE/g & 80 °C/5 phut). Tuy vay, kéo dai thoi gian chan lam giam TPC (2,61—2,38 mg GAE/g khi
tang thoi gian & 100 °C) do hién twong phan hay va thoéat tan. Flavonoid tong (TFC) giam nhe theo
d6 khic nghiét cua chan (tir 1,25 xubng 1,07 mg QE/g khi ting tir 90°C/3phdt Ién 100°C/5 phit).

Nhu vay, chan 80 °C — 5 phit 1a diéu kién tbi uu cho chit lugng téng thé, vi vira irc ché enzyme
h6a nau, gitr mau sang, lai han ché téi da ton that vitamin C va hoat tinh sinh ho
9.2. Anh hwéng cia nong dé acid ascorbic

Sau khi xac dinh diéu kién chan téi wu (80 °C/5 phut), nghién ctiu tap trung danh gia ngam
phu gia acid ascorbic ¢ cac ndng d6 0%, 1%, 1,5%, 2% va 2,5%. Két qua cho thiy khi ting ndng do
acid ascorbic, d6 4m cudi cua san pham tang nhe (tir 2,73% & dbi chung 1én 3,91% & 2,5% acid),
trong khi gia tri aw giit & muc rat thap (0,38-0,39) & moi nghiém thirc. Su tang do am chu yéu la do
mai treong acid lam pectin gidn n, gi nudc tot. Khong cé khac biét dang ké vé aw gitra cac nghiém
thic (tat ca ~0,38-0,39), nén do 4m tuyét ddi ciing 13 yéu té quan trong dé dam bao tinh 6n dinh san
pham cudi (Bang 9.1).

Béng 9.1: Anh huong cia nong do acid ascorbic dén d¢ 4m va aw ciia san pham thit com nhan sy thing hoa

Nong do (%) Do am (%) aw pH
Mau ddi chiing 2,73+0,022 0,38+0,00° 5,80+0,012
1,0 2,89+0,10? 0,38+0,00° 5,28+0,01°
1,5 3,49+0,41° 0,38+0,00° 5,01+0,01°
2,0 3,63+0,08™ 0,38+0,00° 4,850,001
2,5 3,9140,06° 0,39+0,00° 4,830,012

(Cg’ic chir cai khac nhau trong cling mét cét biéu thi si khac biér ¢6 y nghia ciia céc nghiém thic khao sat theo
kiém dinh LSD ¢ d¢ tin cdy 95%).

Nguoc lai, pH san phdm giam 5 khi ting acid (tir 5,80 & d6i chung xudng 4,83 & 2,5% acid),
kém theo ham lwgng vitamin C thanh pham tiang manh nho tham thau tir dung dich (tang tir 97,96
1én 640,90 mg% CKNL & 2,5% acid). V& mau sic, xir Iy acid ascorbic rd rang lam tang do sang L*
va giam a*, b* caa san pham: nghiém thirc ngdm 1% acid cho gia tri L* cao nhét 69,70 (so véi 66,10
ctia dbi chimng). Cu thé, toan bo mau ngam acid (1-2,5%) déu co L* cao hon ddi ching, dong thoi
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a*, b* giam xuéng 1,47-1,63 va 6,93-8,43 (thdp hon mau khong ngém). Acid ascorbic ¢6 co ché
chong oxy hoa, ngan phan tng hda nau nén cai thién dang ké mau sac cudi cung cua nhan. Nhom
chat sinh hoc (Vitamin C, TPC, TFC, TEAC) déu duoc bao vé va gia tang theo nong do acid.

9.3. Nhi¢t @9 lanh déng tao tinh thé da thich hep cho qua trinh siy thing hoa thit com nhin

Nghién ctiu thong qua’két qua theo ddi su thay doi nhiét do thit com nhan theo thoi gian (Hinh
9.3) dé xac dinh cac thdng so6 cua qué trinh lanh dong thit com nhan.

40 \ () 40 ¢ (b)
20 2,0
—~ o~
o @)
< 00 00
s T=-llsc % |3 Ti=-LIsC
- = L
£ 20 2 20 \ i
-4,0 ) -4,0 \- T=
e =-8°C T -20°C
Tp=-12°C 24°C
6,0 ' N 5040 ' S5 00 —aoeso 1043
0 50 100 150 200 250 300 350 |
Thai gian (phut) Théi gian (phit)

Hinh 9.1: Sy thay ddi nhiét d thit com nhan & céc nhiét d6 moéi truong khac nhau
() Qué trinh lanh déng c6 hién twgng qué lanh;
(b) Qué trinh lanh déng khéng c6 hién twong qué lanh
Ghi cha: Tmt: Nhiét @6 méi trweong; Ts: Nhiét @6 diém qué lgnh; Ti: Nhiét do dong bang

Lanh d6ng ban dau (giai doan B1) nham hinh thanh tinh thé nuéc d4. Thi nghiém so sénh céac
diéu kién moi trudng tir—8 °C dén —24 °C (dén khi thm mau dat —6 °C) cho thay c6 hai kiéu qua trinh:
&6 -8, -12, —16 °C quan sat hién tugng qua lanh (supercooling) — dic trung cho lanh dong cham, con
& —20, —24 °C thi khong (lanh déng nhanh). Khi nhiét d6 méi truong cang thap, thoi gian dong bing
mau giam manh: vi du ¢ —8 °C can 347 phdt, & —16 °C chi con ~107,7 phut, va & —24 °C chi 41 phat
(giam 8,5 14n) so vé6i —8 °C. Nghién ciru chit lwong san phdm cho thay qua trinh lanh dong cham (-
8 den —16°C) tao ra tinh thé 16n, tao diéu kién thuan lgi cho nudc thing hoa, nén san pham cudi c6
d6 am rat thap (2,52—2,80%) va 6n dinh ciu tric. Nguoc lai, lanh dong nhanh (20, —24 °C) tao tinh
thé nho, 1am thanh pham giir nude nhiéu hon (46 am 5,17-5,42%) va bi loai bo vi khong dat yéu cau
(d6 4m >5%). Két qua tong hop sy thay d6i d6 4m va a, cia thit com nhin siy thing hoa theo nhiét
d6 lanh dong méi truong
Bing 9.2: Anh hudng ciia nhiét d lanh dong tao tinh the d4 dén do 4m va do hoat dong cua nuoc cua san pham
thit com nhén say thang hoa

Nhiét d6 mai truong (°C) Do am (%) aw
-8 2,52+0,052 0,37+0,002
-12 2,65+0,092 0,37+0,002
-16 2,800,022 0,38+0,00°
-20 5,17+0,31b x
24 5,42+0,25° X

x Logi b6 do dp am san pham khdng dat dudi 5%, khong dép 1ing theo CODEX 360-2020
(Cg’ic chir cai khac nhau trong cung mgét cét biéu thi sy khac biéz ¢é y nghia cua cac nghiém thic khao sat theo
kiém dinh LSD ¢ d¢ tin cdy 95%).

C6 thé thay & diéu kién lanh dong cham (-8 dén —16 °C) thu dugc do 4m san pham rat thip
(<2,80%), dam bao tiéu chuén <5%, trong khi lanh d6ng nhanh lam d¢ am tang nhiéu. B¢ hoat dong
nudce cua cac mau hop 18 vao khoang 0,37-0,38, rat thip, phi hop cho bao quan lau dai. D sang L*
cua thanh phim ciing phu thudc vao do lanh déng: mau lanh & —16 °C dat L* cao nhét (73,33), trong
khi cac nghiém thirc cham khac (-8, —12 °C) c6 L* khoang 70,30-71,67. Biéu nay cho thay lanh
dong vira phai (tbc do trung binh) cho hiéu qua quang hoc tét nhat, kha ning 1y giai 1a tinh thé ¢
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trung tao cau tric 16 x6p phii hop nhat. Cac mau —20, —24 °C méc di giit 4m nhiéu hon nén bo ra,
nhung ciing thé hién xu hudéng L* cao do dong bang nhanh (theo Ceballos et al., 2012)..

9.4. Nhigt d9 lanh déng cudi giip 6n dinh trang thai nguyén li¢u hd tre' cho qua trinh sy thing
hoa thit com nhén

Sau khi tao tinh thé, giai doan lanh déng B2 tiép tuc lam lanh sau dé 6n dinh trang thai nguyén
liéu trwdce khi sdy. Nhiét d6 eutectic ciia nhan duoc xac dinh khoang —29,13 °C; do d6, dé da s6 thanh
phan tan chuyén sang pha rin, can ha nhiét do tam nguyén liéu xuéng dudi mic nay (-35...—50 °C).
Thi nghiém da khao sat cac muc nhiét do tam cudi (—30, —35, —40, —45, —50 °C) va phan tich chat
lwong san pham sau say. Két qua cho thdy san pham tir tit ca cac muc déu c6 d6 4m 2,60—4,68%
(<5%) va aw rét thap (0,37-0,41), dam bao tiéu chuan CODEX vé nhan siy thang hoa. Cé xu huéng
dd am thanh pham giam khi ha sau nhiét do cudi: vi du —30 °C sinh 4m 4,68%, trong khi —45...—
50 °C chi con 2,60-2,70%. Nguoc lai voi bién thién o 4m, nhiét d6 lanh déng cudi khdng lam thay
d6i dang ké mau sic hay thanh phan sinh hoc. Mau —30 °C ¢6 L* thip hon han, nhung cic nghiém
thire —35 dén —50 °C déu cho L* ~67,60-67,80 (khdng khac biét thong ke).

Tuong ty, ham lugng vitamin C, TPC, TFC va hoat tinh TEAC cuia san pham hau nhu khong
thay d6i khi thay doi nhiét do lanh dong cudi tir —35 dén —50 °C (vitamin C dao dong 197,15—
198,81 mg%; TFC, TEAC khong dang ké khéc biét). Nhu vay, chia khda 1a ha nhiét do tam sau du
(khoang —45 °C) dé téi da hoa lugng nude dong bang (=97% nudc két tinh) va thu san pham <5%
am. Tur do, giai doan B2 chi can dam bao muc tiéu —45 °C & tam (du6i diém eutectic) 1a du ma khdng
can ha qué sau (50 °C khéng cho loi ich rd hon dang ké).

9.5. Thoi gian giai doan siy thing hoa thich hop cho qua trinh ché bién thit com nhin siy
thang hoa

Giai doan C, giai doan siy thang hoa (sdy chinh) dugc thyc hi¢n nham muc dich loai bo nuéc
trong san pham thong gua su chuyen pha cta nudc tir thé ran sang thé khi (qua trinh thang hoa) bang
cach giam 4p suat va sau do cung cap nhiét cho san pham trong thiét bi say. Yéu cau ap suat thiét bi
va nhiét 6 phai du thip dé dam bao nudc ¢ vi tri tam san pham lun phai & dudi diém ba cia nuée
(0,01°C tai p suét 4,58 mmHg hay 4,58 Torr) dé qua trinh thing hoa nudc 6 thé dién ra. Do do,
nghién cau thuc hién cé dinh nhiét do sdy & -1°C va &p suét tai gia tri nho nhat cua thiét bi (< 0,2
Torr) cho qué trinh sy chinh va theo déi anh hudng cua thoi gian say dén chat lugng san pham. Van
thuc hién siy thir cap (siy phu) ¢ thi nghiém nay, ¢ dinh 50°C va thoi gian 9 gio.

Tur nhitng két qua phan tich & trén cho thay, rdt ngan thot gian sdy thing hoa tir 38 gio vé con
32 gio 12 pht hop cho nguyén liéu thit com nhan. Viéc rat ngan thai gian ¢ cong doan say chinh gitp
giam chi phi nang lwong va tiét kiém thoi gian siy ma khong lam thay doi chat luong san pham.

9.6. Anh hwéng cia ché df sy thir cAp dén chat lwong san phidm thit com nhén siy thing hoa

Sau khi két thuc giai doan siy so cap (primary drying), trong d6 phan l6n nuéc tu do dudi dang
tinh thé d4 duoc loai bo théng qua qua trinh thing hoa, nguyén liéu tiép tuc duoc dua vao giai doan siy
thir cap (secondary drying) nham loai bé phan nudc lién két con lai. Giai doan nay thuong dién ra ¢ ap
suat rat thip (~100-200 mTorr) va nhiét do ting dan (khoang 20-40 °C), giap pha v& lién két hydro
giita nuéc va cac phan tir chat kho trong nguyén liéu (Ratti, 2001).

Trong nghién ciru ndy, san pham thit com nhan sau khi lanh déng dwoc siy so cap dén khi &p
suat budng say 6n dinh, sau d6 chuyén sang giai doan sy thir cp véi diéu kién duoc kiém soat nham
dam bao do am cudi dat <5% theo tiéu chuan CODEX 360- 2020. Giai doan say thir cap tuy chiém thoi
gian ngan hon nhung déng vai tro rat quan trong trong viéc on dinh san pham ngan ngua sy tai hap thu
am va kéo dai thoi gian bao quan. bay ciing la busc then chot gilp san pham co ket cau gion xop, mau
sdc tuoi sang va duy tri cc hop chét hoat tinh sinh hoc sau say. Tom lai, say thir Cap 1a giai doan cubi
cuing trong chudi xir Iy thing hoa, gitip hoan thién cau triic va d¢ 6n dinh ciia san pham thit com nhan,
dam bao chat lugng cam quan va gid tri dinh dudng khi luu trit dai han.

Két qua danh gia cam quan ¢ 4 nhom chi tiéu cho thdy, miu & ché do sdy 50°C trong 9 gio
dugc cho diém 16n nhit va khac biét co y nghia théng ké voi cac mau con lai. San pham sy 50°C
trong 9 gio cho cam quan t6t nhat vé mau sic, cAu tric va mui Vi, san pham c6 mau sang dep, trang
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dic trung ctia nguy@n lidu, cau trac gion xop, khong qua cing va kho.

~ Nhin chung, két qua thi nghiém cho thy, ché do sdy ¢ 50°C trong thoi gian 9 gid 1a can thict
dé dam bao d¢ am, chat luong va gia tri cam quan cua san pham say thang hoa thu nhan.
9.7. Panh gia sy thay d6i chit lwong cia thit qua nhan sy thing hoa trong qua trinh bao quan

Sau khi hoan tat quy trinh ché bién say thang hoa t6i uu, se‘invphém thit com nhén dugc dong
goi va bdo quan trong dicu kién nhiét do phong (khoang 25 + 2 °C) dé danh gia sy bien doi chat lugng
theo thoi gian. Cac chi tiéu theo d6i bao gom: d6 am, do hoat dong nudc (aw), mau sac, ham lugng
vitamin C, polyphenol tong (TPC), flavonoid tong (TFC) va hoat tinh chong oxy héa (TEAC).

Két qua cho thdy trong 3 thang dau, céc chi tiéu chat luong nhin chung 6n dinh. Do am chi
tang nhe (van dudi 5%), trong khi aw dao dong trong khoang 0,37-0,39, van nam trong gidi han an
toan d€ uc che sy phat trién cua vi sinh vat va phan ang hoa nau do enzyme hay phi enzyme. Tuy
nhién, tir thang thir 4 tré di, mot so6 thay doi bat dau rd rét:

e Ham luong vitamin C giam dang ké, giam trung binh 20-25% sau 6 thang bao quan.

« Gidtri mau sac (L, a, b*) suy giam**, biéu hién mau san pham sam hon, do oxy hoa va tai
hap thy am tir moéi truong.

o Hoat tinh chéng oxy héa (TEAC) va TPC, TFC ciing suy giam tuong tng, nhung mirc do
thay do6i cham hon so vai vitamin C.

. Tinh trang suy giam nay la phd bién doi véi cac san pham sy thing hoa c6 chira phiéu hop
chat nhay cam véi oxy va am. Dc biét, bao bi khong kin hogc dieu ki¢n bao quan khong on dinh s&
lam tang toc do suy giam chét luong. Vi vay, thoi gian bao quan khuyén nghi cho thit com nhan say
thang hoa 1 t6i da 4-6 thang néu bao quan ¢ diéu kién thuong, hoic ¢ thé kéo dai hon néu duoc
dong goi chan khong va gitr lanh & 4-10 °C.

Két luan, qua trinh bao quan ¢6 dnh huong dén chét lugng cim quan va dinh dudng cia san
pham, song véi diéu kién Che bién t6i vu va quy cach dong gbi phu hop, san pham thit com nhén say
thang hoa van giit duoc d6 6n dinh tét trong 3-4 thang dau, dap (ng yéu cau thuong mai hoa.

9.8. Két luan chwong 9

Nghién ctru da cho thay quéa trinh chan, xir ly ngam phu gia, qua trinh lanh dong va qua trinh
sdy thang hoa déu 1a nhu’ng cong doan anh hudng truc tiép dén chat luong san pham thit com nhan
thang hoa. Cu thé, quéa trinh tién xir Iy két hop bang cach chan nhan ¢ nhiét d6 80°C trong 5 phit,
sau d6 ngam thit qua trong dung dich acid ascorbic 1% la thich hop dé gitp wc ché phan wng hoa
nau, gidp cai thién ciu trac va dam bao gia tri cam quan cua san pham. Qua trinh lanh déng ban dau
dugc thuc hién trong nhiét d6 mai trueong 14 -16°C cho dén khi nhiét d6 tam dat duoc -6°C thi tiép
tuc lanh dong giai doan hai cho dén khi nhiét 6 tim dat -45 °C 1a phu hop nhat dé tao tinh thé da va
6n dinh trang thai nguy@n ligu. Thoi gian say thing hoa & -1°C trong 32 gio két hop véi ché do say
thir cap tai 50°C trong 9 gid cho san pham c6 d6 4m san pham dudi 5%, mau sic sang, ham luong
vitamin C, cac nhém chit mang hoat tinh sinh hoc dugc duy tri & murc tot va c6 gia tri cam quan cao.
bao bi OPP+thuy tinh va OPP+PE/AL/PE phu hop dé bao quan san pham thit qua nhan siy thing
hoa, khdng chi dua vao mit vi sinh ma con cin cir vao nhiéu chi tiéu khac nhu d6 4m, do hoat dong
ciia nudc (aw), d6 mau, vitamin C va céc chat hoat tinh sinh hoc (TPC, TFC, TEAC). Bao bi
OPP+thuy tinh v OPP+PE/AL/PE tbt hon hai loai bao bi con lai, gip giit 6n dinh chat lwong san
pham ca vé mat cam quan va han ché dugc cac phan ing héa hoc trong thoi gian dai bao quan.
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CHUONG 10. HOAN THIEN QUY TRINH SAN XUAT 05 SAN PHAM
TU QUA NHAN O SAN XUAT THU'C NGHIEM

San xuét trong phong thi nghiém chi 1a buéc khai dau. Dé dua san pham ra thi truong va phat
trién bén virng, viéc hoan thién va tdi wu quy trinh san xuét thyc té 1a bt bugc. Tir giai doan phong
thi nghiém (giai doan R&D) sang san XUt quy mo «cong nghiép, tir quy md nho dén I6n, déu can cac
cong doan tinh chinh vé thiét bi va phuong an kiém soét cac cong doan dé dam bao quy trinh san
xuat luén 6n dinh, cé chi phihop Iy va co tinh 6 6n dinh cao. Mot s6 cac thdng sb ky thuat cua cac quy
trinh ciing kho kiém soét dong déu trén quy md lon, dé phat sinh sai s va bién d6i khi mé rong, do
viéc thir nghiém ciing can duoc tién hanh truée dé on dinh quy trinh. Hoan thién quy trinh théng qua
san xuat thir nghiém do do 1a can thiét dé can thiét d¢ dam bao on dinh chat lugng san pham, gitip
tang niang suit va hiéu qua san Xuit, gidp toi téi vu nguyén li¢u, thoi gian, nhan con tir do giam lang
phi va chi phi san xuit, dong thoi hd tro qué trinh chuyén giao cho doanh nghiép.

10.1. San pham nhan Idor bao quan lanh
10.1.1. Quy trinh san xuat thir nghiém

Tir két qua ngi dung chuong 2, quy trinh xtr ly va bdo quan qud nhan Idor trong diéu kién nhiét
do lanh, tir 0 dén 4°C dugc dé xuat tai Hinh 10.1.

" Quy trinh so bd gom 07 bude dugc thyc hién tir tiép nhan nguyén ligu dén bao quan. Chi tiét
thuyet minh quy trinh s€ dugc trinh bay ¢ san pham 1a quy trinh dinh kém, do d6 bao cao s& khdng
trinh bay lai.

10.1.2. Phwong 4n trién khai quy trinh & quy mé thwc nghiém

_Nguyén li¢u nhan dé thuc hién san xuat, du 1a ¢ quy md phong thi nghiém hay quy ma pilot,
déu can qua nhén 'ghuéc giong nhén Idor, cé chieu cao > 2,3 cm, va da dat duoc do chinh thuan thuc.
Nguyén liéu deu can dugc thu hoach tur cac vung trong dat chuan VietGAP, dam bdo chat lugng qua,
phai cé céch ly thube bép vé thuc vat trudc khi’thu hoach. Khi thuq hién tiép nhan nguyér] liéu & quy
mo I6n, doanh nghiép can dat biét quan tam dén cong doan nay, ho so minh ching va kieém tra chéo
chat lugng nguyén liéu dinh ky la can thiét dam dam bao nguyén liéu tiép nhan luén dap tng muc
chat lugng can thiét.

Léan luot xét qua cac doan cua quy trinh, c6 thé nhan mét s can doan can phai thuc hién tha
cong.

+ Qué trinh xur 1y so bd dugc nhém nghién ciru khuyén khich sir dung lao dong c6 kién thic
t6i thleu dé kiém soat chéo chat lugng nguyén liéu tiép nhan. Cong doan nay khong chi bao gom cit
CUong va canh 14, nguoi lao dong lic nay dong vai tro kiém chat luong cua ngUOn nguyén liéu, loai
bo cac,nguyen liéu khong dat chét lwong va thong bao lai cho cac nha quan ly néu phat hién cac diu
hiéu bat thuong.

+ Viéc’co gidi hoa cong doaq nay to ra chua phu hop do: (i) Qua nhan c6 16p vo can mong
nu6c, cac thiet bi may moc de lam ton thuong co hoc be mét vo; (i) Dac dieém moc cua ting qua la
khac nhau, do d6 kho co thé cat ding va chung lai phan cudng véi chiéu dai 1,5 mm (phan cuong
giir lai ndy la rt quan trong, gitp giam thiéu sy tiép xdc cua qua v&i moi truong, han ché hu hong
khi bao quan qua); va (iii) Nhu da dé cap, may moc chwa thé kiém soat chat lwong qua song song Vi
thuc hién xt ly.

+ Tuong ty, cong doan bao goi va dan nhan cling nén duoc thuc hién thu cong, su dung nguon
nhan luc cd san tai dia phuong. Nguoi cong nhan dung cac rd ¢ thé tich c6 dinh dé dung nguyén
liéu, sau d6 can tinh chinh khoi lugng moi bao bi vé 500 g trude khi thuc hién dong goi.
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Tiép nhan nguyén liéu
(Nhén Idor)

y

X Iy sobo
(Cat bé canh, cuong, 18)

A4

Bao goi
Bao bi PVC, 500 g tai

Xt 1y nudc ndng
(55°C trong 10 phat, lam ngugi nhanh)

Xt ly bé mit vo
(HCI 1,5 N trong 10 phut, xd lgi véi nudc)

v
Dé r4o, dan nhan

Bao quan
(Nhi¢t do 4°C, 14 ngay)

Hinh 10.1: Quy trinh ché bién nhan Idor nguyén trai bao quan lanh

Khéc biét so voi san xuat & quy mé phong thi nghiém, thay vi xir ly tirng trai riéng 1é, thu
nghiém san XUt & pilot da chuyén cong doan bao gbi 1én trén. Cong doan nay ngoai bao goi san
pham, con duoc thuc hién nham tao ra nhimg don vi san xuat c¢d khoi lugng vira phai, khong qua nho
cling khong qua 16n, do do hd tro theo ddi chat luong nguyén lidu trong suot quy trinh san xuat. Biém
dic biét caa chat liéu PVC khdng bi phan hay boi dung dich HCl du & ndng d6 cao (< 30%), tai diéu
kién nhiét do thuong (25+30°C) dong thoi ciing gitip hd tro dé xu 1y cac cong doan sau, han ché tiép
xUc ctia ngudi cong nhan véi cac hda chat cé mirc d nguy hiém.

Ba cong doan xir Iy nuéc ndng, xur ly bé mat vo va bao quan tir d6 yéu cau thiét bi xir dung
ciing khac biét khi thuc hién & quy md san xuét va thir nghiém.

+ G quy mb phong thi nghiém, cho mdi mé 500 g c6 thé st dung bé diéu nhiét véi dung tich
5 L. Khi tang dén quy md 5 kg (10 tdi)/mé, co thé st dung céc thiét bi gia nhiét dé thay thé bé diéu
nhiét, dung tich thiét bi khuyén nghi dat 50 L.

+ Tuy nhién, khi ting quy mé san xuét lon hon, 1én dén 20 kg (20 tai)/mé va 50 kg (100
thi)/me, viéc tang thé tich thiét bi 1a khong can thiét, lam tang chi phi dau tu, kho kiém soat va gay
lang phi nang luong. Do d6, nghién ciru de xuét thuc hién xir ly nhiéu lan trén cung mot thlet bi cho
mMoi me san Xuét. C6 thé sir dung nhiéu thiét bi diéu nhiét 50 L, xtr Iy luan phién dé rat ngan thoi gian
san Xut.

+ Chét lugng PVC mét lan nira dugc khuyén nghi dé chira acid HCI 1,5N st dung trong xt ly
bé mat vo qua nhan. Thang chia véi dung tich can thiét, da dang tir 20 L dén 400 L (I6n gap 2 lan
so vai khéi luong xir ly) ¢6 thé duoc sir dung. Tuong tu, cdc tii nhan dugc bugc day, ngam trong
dung dich, vét ra sau d6 ngadm xa truc tlep & bé nude duoc dit ngay bén canh, giam thiéu tiép xdc
ctia ngudi cong nhan thuc hién voi héa chat.
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Song song do, thoi gian va hiéu suat thu héi khi thuc hién san xuat thuc té ciing duoc nhom
nghién ciu ghi nhan, két qua thé hién & Bang 10.1.

+ Vé thoi gian san xuat, viéc xir Iy nudc nong khi chan nguyén tdi khi san xuét thir nghiém da
lam ting thoi gian cho thuc té 1én 2,5 phdt so véi khi xir Iy qua riéng 1é khi san xuat R&D, chi mat
0,5 pht. Tuy nhién, khoang thoi gian nay Ia 6 thé chap nhan so vai thoi gian xir 1y nuéc nong cb
dinh 1a 10 phat/me. Boi voi quy md vira, xir ly 02 lan trong cing mét thiét bi 1am tang thoi gian c6
dinh, nhung khong lam gia tang thoi gian cho; thoi gian cho trung binh 1a 2,5 phat, do thoi gian cho
cuia mé trude 1a thoi gian xu 1y ¢b dinh cua caa mé sau. Dbi véi quy md 16n, 50 kg (100 tdi)/me,
nhom nghién ciru thyc hién st dung 3 thiét bi didu nhiét 50 L, xir Iy nude nong luan phién dé giam
thoi gian xtr Iy vé khoang 30 phit cho m&i mé san xuat; thoi gian cho do d6 ciing tang 1én dén 4,5
phat cho mdi mé.

+ O cong doan xir Iy bé mat vo, viéc gia ting khdi luwong mé xir 1y dat biét 1a 1am gia tang thoi
gian xa nudc thyc té, yéu cau can thiét dé loai bo luong HCI bam trén bé mit qua. So véi chi can xa
nude 05 phat khi thyc hién thi nghiém, thoi gian nay tang dén trén 15,5 phit khi thuc hién san xuat
& quy md vira 50 kg/mé. O quy mé nho va trung binh 20 kg/mé, thoi gian thuc té dé xa bo hoan toan
HCI trén bé mat vo la khoang 8,5 dén 10 phit/mé trén mdi me, khéng khac biét dang ké.

+ V& hiéu suat thu hoi, sau khi xir Iy nudc néng, hiéu suat thu hdi c6 xu hudng ting (trén
100%) do luwgng nudc thim nudc trén bé mat va sau khi xir Iy acid lai c6 xu hudng giam (dudi 100%)
do dung dich acid tham thiu di mot phan nuéce tu do trén bé vé mat. Tuy nhién, con sé nay la khong
khac biét & cac quy mé san xuat khac nhau. Can phai nhic lai rang, thyuc té cho thay, HCI s& khdng
bi ngadm vao thit va vo qua trong sudt qué trinh xtr ly, thé hién rd qua gié tri ham lwong acid chuan
d6, TA %, khong khac biét so véi mau di chang.

Bang 10.1: Ghi nhan thoi gian san xuat can thiét va hiéu suat thu hdi cua mot s6 cong doan khi trién khai thir
nghiém ché bién nhan Idor nguyén trai bao quan lanh

Xur 1y nuéc ndng Xu ly bé mit vo

Quy md Thai gian” Hiéu suat Thoi gian® Hiéu suat
(phat)  thu hdi (%) (phdt)  thu hdi (%)

R&D 500 g/mé 10,0 + 0,5+0,02 101,3+0,2™ 10,0 +5,0+1,02 99,8+0,3"
Nho 5 kg/mé 10,0 + 2,5+0,5P 100,8+0,1™ 10,0 + 8,5+2,5P 99,3+0,4"
Trung binh 20 kg/mé 20,0 + 2,5+1,0° 100,2+0,3™ 10,0 + 10,5+2,5P 99,8+0,3"
Vira 50 kg/mé 30,0 +4,5+1,0° 100,8+0,5™ 10,0 + 15,5+4,0° 99,8+0,3"

* (Thoi gian can thiét) + (Thoi gian thay doi theo thuc té);Céc chiF cai giong nhau trong cling mét chi tiéu thi
nghiém the hi¢n si khac biét khong c6 ¥ nghia ve mat thong ké giira cac nghi¢m thic véi do tin cdy 95%;
ns: Khéng khac biét cé y nghia thong ké

Thuc té cho thdy, c6 thé dé dang sir dung céc tu méat dan dung dé bao quan qua nhan, thé tich
tu thay doi theo quy mé san suat. Tuy nhién, khi trién khai san xuat, cho du thuc hién ¢ quy mé nao,
doanh nghiép ciing nén xay dung mét kho lanh c6 dung tich tich lén, thuc hién phan khu va bao quan
cac mau theo moi mé san xuat. DBam bao 6n dinh nhiét do va do am cua kho lanh bang cach phun
suong dinh kKy. BPam bao nguyén tac “Vao trudc, ra trudge”.

Mac du trén thyc té, qua nhan 6 chét lugng 6n dinh trong tdi thiu 30 ngay bao quan, thoi
gian bao quan t6t nén duoc ghi trong 14 ngay, dé dam bao xoay vong gilra san Xuét va tiéu thy, han
ché nhiing tac dong khdng mong muon cua qua trinh luu kho va van chuyén dén chét luong san pham
khi str dung. Chét lugng qua nhan sau bao quan van duoc dam bao sau 14 ngay, ngay ca & quy mo
20 kg/me.

10.2. San pham nhan ldor nguyén trai lanh déng
10.2.1. Quy trinh san xuit thir nghiém

T két qua ndi dung chuong 5, quy trinh xtr 1y va bao quan qua nhan Idor trong diéu kién lanh
dong, tur -18 dén -20°C, dugc dé xuat tai H‘I’nh 10.2. Quy trinh so' bo gom 09 bude dugc thuc hi§n tur
tiép nhan nguyén liéu dén bao quan. Chi tiét thuyét minh quy trinh s€ duoc trinh bay & san pham la
quy trinh dinh kém, do d6 bao cao s& khéng trinh bay lai.
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Tiép nhan nguyén ligu
(Nhan Idor)

'

X Iy sobo
(Cat bé canh, cuong, 18)

\4

Chan
(80°C trong 4 phut, lam ngugi nhanh)

Xt ly bé mit vo
(HCI 1,5 N + CaCl; 0,3% trong 10 phut, xa lai véi nuroc)

.

, Séy giamam
(Sdy lanh 30°C, RH < 25%, gidm khdi lwong 6-8%)

Lanh dong
(Nhig¢r do -60°C, 30 phut)

A4

Bao goi
(Bao bi PA, hat chan khéng 95%)

!

Tai dong
(Tu déng -60°C, 2 phat)

\4

Bao quan
(Nhi¢t do -18°C, toi thiéu 6 thang)

Hinh 10.2: Quy trinh ché bién nhan Idor nguyén trai bao quan lanh dong

10.2.2. Phwong 4n trién khai quy trinh ¢ quy mo thuc nghiém

Tuong tu nhu khi thyc nghiém san xuét nhan bao quan lanh, viéc thyuc hién ché bién nhan can
dugc thue hién tir tiép nhan nguyén liéu, cia qua nhan thudc gidng Idor. Cac cong doan xir Iy so bd
va bao g6i nén thyc hién tha cong. Bong thoi, khi thuc hién qua trinh chan va xt ly bé mat vo, nén
thuc hién cho mdi don vi 500 g qua/tai dé thuan tién cho viéc kiém soét cac thong sé ki thuat. Phy
gia CaCl, dugc pha tryc tiép vao dung dich ngam HCI 1,5N dé hd tro xir Iy bé mat vo qua. Biéu kién
acid cao ciing gitip han ché thét thot ion Ca?* do hién tuogng két tia, do dé co thé sir dung lai dung
dich ngdm duoc nhiéu lan,

Dic trung cho quy trinh lanh déng qua nhan khdng nit vé can thuc hién cong doan sy lanh.
Do d6, qua nhan sau xir ly can phai dugc trai trén cac khay inox, chiéu cao khuyén nghi 1a 01 16p
nhin dé thuc hién bao 6n va lanh dong. Thyuc hién siy lanh & diéu kién nhiét do 30°C, tic ngang
biang véi nhiét o phong. Hé théng siy c6 budng lam lanh tach 4m s& ha dd 4m twong d6i cua khong
khi. Tuy nhién, can dam bao lwong mau siy cho vao ti vira di, theo két qua khao sat can nho hon 2
ldn so véi dung tich t6i da ctia ta, ¢é dam bao hiéu qua tach nude, dd am khong khi trong budng siy
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ludn nhé hon 25%. Bam bao thong sé nay dé thoi gian siy giam 4m (giam 6% khdi lwong so véi ban
dau) ludn nho hon 2 gio.

D6i voi qué trinh lanh dng, khi thyc hién thir nghiém ¢ quy md < 20 kg/mé, qua nhan can
dugc thuc hién trong thiét bi dong sau, theo nguyén 1y tiép xic, dam bao nhiét do moi truong dudi -
60°C. Tuy nhién, khi thuc hién scale-up 1én dén quy mo 50 kg/mé, thiét bi nay to ra khéng phu hop,
do chénh l&ch nhiét d6 cac mau & vi tri tim véi cac mau & vi tri thanh thiét bi. Do d6, nhom nghién
ctru phai thuc hién st dung cac may dong block cong nghiép, vai tac nhan lanh di chuyén o gitra cac
khay tiép xuc, dam bao thoi gian ha nhiét d6 tm qua nhan vé dudi -18°C trong 30 phat. Khi tiép tuc
thuc hién & quy mé 1on hon, thiét bi dong bang chuyén IQF c6 thé duoc, nhiét do méi truong co thé
diéu chinh cao hon dé tiét kiém nang luong hé thong, tuy nhién can dam bao diéu kién thoi gian ha
nhiét d6 nay.

Thiét bi dong block can nguon cap lanh dic biét & ngoai may, c6 chi phi ddu tu cao va van
hanh phirc tap hon. Do d6, nhém nghién ctru ua tién Iya chon thyc hién san xuat & quy mé 20 kg/mé.
M3u quéa nhén sau khi duoc bao 6n trong 14 ngay duoc giri di phén tich chit lugng, két qua cho that
chét lwong van dam bao yéu cau. San pham dat chét lwong vi sinh tét (vi sinh vat hiéu khi <10 CFU/g;
E. coli va Salmonella khdng phéat hién). Gia tri dinh dudng tuong ddi cao véi 22,46 mg% vitamin C
va 87,2 kcal/100g. San pham giir dwoc hinh dang nguyén ven, dic biét khdng bi nirt vo sau qué trinh
lanh déng, thich hop cho sir dung tryc tiép nhu kem, hoic ra dong dé ché bién tiép theo. Tuy nhién,
ham lugng vitamin C cua qua gidm dang ké so véi khi thuc hién san xuét theo thi nghiém (chi con
khoang 64,86%, so vdi 34,61 mg%, két qua & chuong 3). Nguyén nhén ¢6 thé 1a do qua trlnh xu ly
mau va lanh d6ng kéo dai hon, lam anh hudng dén chét lugng cua miu. Pay ciing mot didu can luu
y khi tién hanh chuyén giao két qua dé tai.

10.3. San pham com nhén Idor
10.3.1. Quy trinh san xuat thir nghiém

Tir két qua ndi dung chuong 5, quy trinh xu ly va bao quan com nhan Idor dugc dé xut tai
Hinh 10.10. Quy trinh so b6 gom 10 bude dugc thuc hién tur tiep nhan nguyén liéu dén bao quan.
Chi tiét thuyét minh quy trinh s& duoc trinh bay ¢ san pham la quy trinh dinh kém, do d6 bao céo sé
khong trinh bay lai.

10.3.2. Phwong an trién khai quy trinh & quy mé thuc nghiém

_ Déi voi san pham com nhan Idor, sau khi lya chon qua nhan dat chuan, vo va hat dugc tch
bo dé thu phan com nhén nguyén. Com nhan sau d6 duoc rua nhe bang nude RO, dé rdo va dong goi
bang tdi chan khéng.

Cong doan tach com nhén 1a cong doan quan trong nhat trong quy trinh ché bién san pham
nay, quyet dinh truc tiep den chat lugng san pham. Tuy nhién, do cong doan yéu cau trinh d6 k§
thuét cao nén khéng thé thuc hién co gidi hoa. Do do, can st dung lao dong khéo tay, duoc dao tao
vé cach quan ly chat luong san pham trong qua trinh ché bién.

+ V61 nguoi lao dong mai hoc viée, néng suét trung binh chi khoang 30 giay cho mot qua,
tham chi 1au hon. Véi khéi lugng trung binh 1 qua nhén Idor chi khoang 10 g, nang suat lao dong
chi dat hon 120 qua cho 1 gig, tuc xu 1y dugc 1,2 kg qua nhdn nguyén li¢u, cho khoang 0,72 kg san
pham thit com nhan.

+ Nguoi lao dong maéi hoc viéc khong quen V6i viée deo bao hg lao dong (bao tay, khau trang
va trung toc), day cling la nguyén nhan lam toc doc tach thit qua tré nén cham hon.

Trén thyc té khi chuyén giao, ngudi lao dong nam bét rat nhanh cAc thao téc 1am mau. Chi
khoang 05 ngay thuc hién lién tuc, nang suat c6 thé duoc cai thién 1én den khoang 10 giay cho moi
qud, tic mdi ngudi lao dong xtr Iy dugc 3,6 kg/qua cho mai gio, tao ra dwoc 2,16 kg san pham. Con
s6 nay c6 thé con tiép tuc dugc cai thién khi nguoi lao dong quen vai cdng viée nay hon.
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Tiép nhan nguyén liéu
(Nhén Idor)

v

Xt ly sobd
(Cat bé canh, cuona, 18)

\4

Xu 1y nuéc néng
(55°C trong 10 phat, lam nqudi nhanh)

i Tach thit qua
(Gidr lai phan thit, loai bo hat va vé qua)

v

Xitr ly thit qua
(Naam duna dich bao mana chitosan + curcumin)

Bao goi
(Hép nhua PET/PP)

A4

Bao quan lanh
Nhiét @6 4°C trona, toi thiéu 7 naay

Hinh 10.3: Quy trinh ché bién com nhin Idor

Do dac thi 1a san pham an lién, quy trinh ché bién can dam bao diéu kién vé sinh chat che
nhat. Ngoai bao ho lao dong, nguoi cong nhan con phai nam viing cac kien thie co ban ve vé sinh
an toan thuc pham, c6 kha néng phat hién cac dau hién bat thuong khi thuc hign cdng viéc va co kha
nang tu dé xuat phuong 4n giai quyét hop ly. Nguyén li¢u va thanh pham, ciing can dugc gitr lanh
trong suét qué trinh ché bién; do do, thoi gian ché bién mdi mé khong dugc qué dai. Nghién ctru deé
xuit thuc hién tbi da 30 phut cho mdi lan ché bién. M&i nguoi cong nhan duoc Qhuan bi trudc 01
thau dé lanh, trong d6 c6 dung dich ngam chtra 500 g nude da va 500 mL nude dé giir lanh cho 01
kg thit com nhan. Binh ky thu nhan san pham va thay nudc da sau 1an mé san xuat.

Chét lugng cua mau thit com nhan khi thiru nghiém sin Xuat & quy mo 20 kg/mé, sir dung 05
lao dong, hoat dong trong 1,5 gio cho thay com nhan c6 do am cao (81,6%) nén phu hop hon cho
cip dong. Ham lugng vitamin C cao (28,17 mg%) 1a diém manh, tuy nhién ty 1¢ duong tong thap
hon so vai san pham nguyén trai, nguyén nhan c6 thé 1a do thoi gian ché bién kéo dai, chat tan bi
that thoat ra ngoai moi truong dung dich ngam. Tuy nhién, diéu kién ngam giir lanh ludn Ia can thiét,
giap dam bao mat so6 vi sinh vat trong san pham dat mirc cho phép, dam bao an toan cho nguoi sir
dung.

10.4. San pham nhan Idor nguyén trai say kho
10.4.1. Quy trinh san xuit thir nghiém

So dd quy trinh cong ngh¢ san xuat nhan siy kho nguyén tréi thé hién & Hinh 10.12. Qua nhan sau
khi tuyén chon va lam sach s& duoc tféch hat, sau do xur Iy chan nhanh & nhiét d6 80 °C trong khoang 5
phut dé bat hoat enzyme va tang d¢ bén cau trdc.

'Nhan sau chan dugc sdy bang phuong phap doi luu ¢ 60 °C trong thoi gian tir 24 dén 30 giv
cho den khi do am giam xuong con khoang 13%. San pham thu dugc c6 thé dugc dong goi kin ngay
sau say dé tranh tai hap thu am tir moi truong.
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Tiép nhan nguyén ligu
(Nhan Idor)

v

Xt ly sobd
(Cat bo canh. cuona. 14)

Xir Iy bé mat vo
(Quav véi cat 10% trona 15 phit)

A4

Chén
(80°C. 5 phut)

Bao 6n
(60°C. RH 72%., 6 qio)

,Séiy 7
(60°C dén 13.0% am)

A4

On dinh
(TUi PE trona 8 aio)

v

Bao goi
(Bao bi mPET. hat chan khdna 60%)

\4

Bao quan
(Kho rédo. thoana mat. 3 thana)

Hinh 10.4: Quy trinh ché nhan Idor nguyén trai say kho
10.4.2. Phwong 4n trién khai quy trinh & quy mé thuc nghiém

Do ¢6 nhiéu diém twong dong vai véi quy trinh ché bién nhan Idor nguyén trai bao quan lanh
dong, cac cong doan chan cling nhu bao on cua quy trinh che bien nhan Idor say khd nguyén trai co
thé duoc thyc hign tucmg tu. Tuy nhién, mot so6 cong doan can cac thiét bi c6 dung tich I6n hon. Cong
doan quay cat de xu Iy be mat co the thuc hién vai thiet bi ddo tron thong thuong cho den me co khoi
luong 5 kg. Tuy nhién, voi cac mé 20 Kg, can sir dung cac may tron inox, sir dung mdy quay tang
trong. Tuy nhién, méy nay ciing chi c0 the dao tron 1én dén 25 kg nhan tuoi. Do do, db6i véi mé 50
kg, Car] thuc hién quay cat 02 1an cho mdi mé. Do c6 duong kich 16n hon, tée d6 quay cua may nay
cling can dieu chinh nho hon, dam bao lyc ly taim ma qua nhan duoc twong tng voi 0,01 N (tinh bang
cong thuc F = m. r. v2). Cu thé:

+ Trong trudng hop thiét bi quay nho, duang kinh 40 cm, tée do quay can dat I 17 vong/phit.

+ Trong truong hop thiét bi quay 16n, duong kinh 1 m, tc d¢ quay can diéu chinh vé 10,7
vong/phat.

Céc ta sy lanh IKE (3 model khéc nhau, sir dung & muc 8.2) ciing ¢6 thé duoc sir dung dé
thuc hién de say doi luu qua nhan trong san xuat thu nghiém tai 60°C. Ngoai chirc nang dieu chinh
nhiét d6 va toc do gio, thiét bi con cho phép téchﬂbért mot phén hoi nuéc ra khéi vat liéu say ban dau,
gilp cai thién hiéu qua str dung nang lugng va day nhanh toc do say. Khi trién khai san xuat thuc te,
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doanh nghiép dong thoi ciing ¢6 thé sir dung mot thiét bi cho nhiéu quy trinh san xuat, hd tro giam
chi phi dau tu ban dau.

Tuong ty, dé dong nhét vé két qua phan tich, mau nhan sdy san xuat thir nghiém ¢ quy mo 20
kg/mée duoc danh gia chat lwong. Nhin chung, thay san pham c6 hoat d6 nudc thap (aw = 0,58) giup
kéo dai thoi gian bao quan. Ham luong duong tong cao (55,7%) tao do ngot dam, thich hop lam mén
an vat. Vi sinh vat déu nam trong gigi han cho phép, san pham c6 thé xuat khau dang trai cay say.
10.5. San pham thit com nhan Idor sy thing hoa

10.5.1. Quy trinh san xuit thir nghigm

Tong hop cac két qua da thu nhan & chuong 7, quy trinh ché bién san pham thit com nhan siy
thang hoa dugc dé xuat theo so do tai Hinh 10.14.

Nguyén ligu
D¢ chin thu hoach, chiéu cao > 2,3 cm;
Loai bé cac trdi hu héng theo TCVN 9768:2013

Chén
Nhigr dé 80°C trong 5 phut

A\ 4

Tach thit qua
Ngam trong dung djch acid ascorbic 1%, 10 phat

Lanh d}”)ng cham
Tai -16°C cho den nhiét do tam -6°C

l

Lanh dong sau
Tu dong sdu -80°C cho den khi nhi¢t dé tdm -45°C

' Séy thiang hoa
On dinh thiét b; trong 1 gio;
Sdy thdang hoa ¢ -1°C trong 32 gio;
Say thir cap ¢ 50°C trong 9 gio.

v

Bao goi
Bao bi so cap OPP;
Bao bi thi# cap trong lo thuy tinh
hogc bao bi phic hop PE/AI/PE.

\4

~ Baoquan
Téi thiéu trong 3 thang

Hinh 10.5: Quy trinh ché bién thit com nhan Idor sy thing hoa
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Tir phan com nhén d3 tach vo va hat, nguyén liéu dugc cip dong sau & -35 °C trong it nhat 6
gio nham dam bao qua trinh thang hoa hiéu qua. Sau khi dong cirng hoan toan, mau dugc dua vao
budng sy thing hoa hoat dong dudi &p suat chan khong thap (dudi 0,1 mbar), vai chu trinh nhigt tir
-40 °C tang dan Ién khoang +50 °C trong sudt 36-48 gid. Quy trinh nay gidp loai bé nuwéc ma van
giir nguyén cau tric, mau sac va ham lugng dinh dudng caa san pham.

10.5.2. Phwong 4n trién khai quy trinh & quy mé thuc nghig¢m

Do quy trinh ché bién thit com nhan Idor sdy thing hoa c6 nhiéu diém tuong dong véi quy
trinh ché bién nhan Idor nguyén trai bao quan lanh dong va com nhén Idor, phuong an trién khai quy
trinh cd thé duoc ap dung tuong tu, c6 thé tham khao ¢ trén. Tuy nhién, ¢ 03 dic diém trong quy
trinh can duoc cha y:

+ O ché do dong cham do d6 nén dugc thuc hién & mét ti riéng, c6 nhiét do méi truong vao
khoang -16°C dé dat hiéu qua lanh dong cham, gilp giam nhiét d6 tim nguyén ligu vé dudi -6°C
trong 110 phat. T dong dan dung, trong truong hop nhom nghién ctu str dung ti Sanaky (VH-
5699HY4K, cong suat 146W, thé tich 410 L, Viét Nam) duoc sir dung cho ca 03 quy md san suét,
dam bao yéu cau lanh dong cham nguyén liéu nhan.

+ Nhiét do eutectic cua qua nhan duoc xac dinh va cau dat -29,13°C, do d6, qua trinh lanh
déng cua thiét bj siy thing hoa can dat duoc nhiét do thap hon gia tri ndy. Céc thiét bi dong d trinh
bay déu dat yéu cau va cd thé sir dung trong ché bién thit com nhén Idor sy thing hoa.

+ Twong ty, & cac quy md trién khai khac nhau can c6 cac thiét bj siy thiang hoa khac nhau.
Hé thdng ngung két nudc cua thiét bj siy thang hoa ciing can dat duoc yéu cau nhiét do thap hon -
29,13°C. Khd nang chira nuéc cua hé thdng ngung két nudc cua mi thiét bi clin la khac nhau; qua
trinh say thang hoa lai can thyc hién véi thoi gian lau, tong thoi gian sdy 1én dén 40 gio, nén can co
thiét bi ¢ cong suat phu hop véi khéi lwong ciia mdi mé say.

Dé dong nhat vé két qua phan tich, chat lugng ciia mau thit com nhén sdy thing hoa dwoc san
xuat thir nghiém & quy mé 20 kg/mé ciing duge danh gia chat lugng, két qua trinh bay ¢ Bang 10.6.
Nhin chung, san pham c6 do am thap (3,77%) va hoat @ nudc rat thap (aw = 0,22), kéo dai dang ké
thoi han st dung. Gia tri d6 am thap cling chung minh hiéu qua cua viéc lya chon thiét bj san xuat,
dam bao hiéu qua loai 4m cua san pham, dap ung tiéu chuin CODEX 360-2020 cho san pham rau
qua say khé. Tuy nhién, gia tri nay van 1a cao hon so véi khi thi nghiém, véi mau c6 do am ban dau
chi & mirc 2,66%. Nguyén nhén 1a do trong diéu kién thiét bi nho hon gitip dam bao &p suét thiét bi
duoc giam dong déu hon, tir d6 gitp hd tro tién trinh sdy. Pong thoi, ham lugng Vitamin C bao toan
¢ murc cao (162 mg%), ching minh hiéu qua cua sdy thing hoa trong bao vé vi chat. C4c san pham
1a an toan, véi tong sé vi sinh vat hiéu khi hoi chi & mic (8,3x102 CFU/g) va khong phat hién cac vi
sinh vat gay bénh va sinh doc to.

Thuc té kiém tra ciing cho thdy, cac mau siy & mé c6 khdi luong 50 kg déu co do am vao mirc
4,31% (Két qua tham khao ¢ Phu luc dinh kém). Méc du dam bao theo tiéu chuan CODEX 360-2020,
con sb nay van la cao hon khi thyc hién say & mé 20 kg bPay ciing la diéu can luu § v khi chuyen giao
quy trinh cho doanh nghiép, c6 the kéo dai thoi gian say phu I6n hon 9 gio, chap nhan mau ¢ ham
lwong vitamin C, nhung cho mau c¢6 do 4m nhé hon, gitp 6n dinh chat lugng miu va kéo dai thoi
gian bao quan.

T6m lai, Chuong 10 di trinh bay chi tiét qué trinh xay dung va hoan thién quy trinh san xuat
cho nam san pham thyc nghiém tir qua nhan Idor, bao gom: nhan nguyén trai lanh dong, com nhan
lanh dong, nhan nguyén trai séy khé, thit com nhin sy thing hoa va mot s6 san phém ché bién khac.
Két qua cho thiy méi san pham déu dat cac tiéu chi an toan vi sinh theo quy dinh, dong thoi bao luu
dugc cac chi tiéu hda ly va gia tri dinh dudng dac trung cua nguyen liéu dau vao.

Quy trinh ché bién duoc thiét ké phd hop véi dic diém cau tric va tinh chat sinh hoa cua qua
nhan, dam bao tinh kha thi khi ap dung ¢ quy mo thuc nghiém va co thé m& rong trong san xuit cong
nghi¢p. Cac thong s6 cong nghé nhu nhiét do, thoi gian, phuong phap xur ly va bao quan da duoc
diéu chinh hop 1y dé t6i wu hoa chat lwong san pham.

52



CHUONG 11. XAY DUNG BO TIEU CHUAN CO SO
PE KIEM SOAT CHAT LUQNG SAN PHAM

Trong ndi dung nay, nghién ctru xin dugc trinh bay chung Qgén gon Vvé co s¢ xay dung cac
tiéu chuan va céc chi :[iéu chat lwong cta san pham. Trén thyc te, moi san pham co mot lg@ tiéu qhuﬁn
riéng va co cac chi tiét khac nhau. Céc tiéu chuan nay c6 thé tham khao thém & phan két qua dé tai.
11.1. Co sé xay dung bé tidu chuan

BO tiéu chuan vé chat luong cua cdc san pham tr dé tai duoc xdy dung dya
trén cac tiéu chuan, quy chuan co gié tri vé san pham dang dugc luu hanh va ap dung hién nay, nhu:

- QCVN 8-2:2011/BYT cua B9 Y t& Quy chuan ky thuat quoc gia ddi voi gisi han 6 nhiém
kim loai nang trong thuc pham;

- QCVN 8-3:2012/BYT cua Bo Y té O nhiém vi sinh vat trong thyc pham:;

- Nghi dinh sb 43/2017/ND-CP cua Chinh phu vé ghi nhan hang hoa;

- Nghi dinh s6 15/2018/NB-CP ban hanh ngay 02/02/2018 cua Chinh phi quy dinh chi tiét thi
hanh mot s6 diéu cua Luat ATTP;

- Nghi dinh s6 111/2021/ND-CP ciia Chinh phu: Stra doi, bo sung mot s6 diéu Nghi dinh s6
43/2017/NB-CP vé nhan hang hda;

- Nghi dinh s6 127/2007/ND-CP ciia Chinh phii Quy dinh chi tiét thi hanh mot s6 diéu cia
Luat Tiéu chuan va Quy chuan k¥ thuat;

-Nghi dinh s6 78/2018/ND-CP ctia Chinh phu: Sira doi, bo sung mot s6 diéu cua Nghi dinh sb
127/2007/ND-CP v¢ Chi tiet thi hanh mot so dicu cua Luat Tiéu chuan va Quy chuan ky thuat;

- Thong tu 50/2016/TT-BYT ban hanh ngay 30/12/2016 bai B Y té vé quy dinh gisi han toi
da du lugng thuoc bao vé thuc vat trong thuc pham;

-Thong tw 28/2012/TT-BKHCN cua B Khoa hoc va Cong ngh¢ - Quy dinh vé cong b hop
chuan, hop quy va phuong thirc danh gia su phi hop vai tiéu chuan, quy chuan k§ thuat;

- Thong tw 02/2017/TT-BKHCN cua Bo Khoa hoc va Cong ngh¢ - Stra dbi, bd sung mot sé
diéu cua Thong tu 28/2012/TT-BKHCN,;

~ i véi mot s6 san pham cu thé, nghién ciu tiép tuc thuc hign tham khao thém mot s6 tiéu

chuan quy dinh gan nhat:

- San pham nhan Idor nguyén trai: Tham khao TCVN 9768:2013 cuia Bo Khoa hoc va Cong
nghé vé Nhan qua tuoi

- San pham nhan Say kho nguyén trai: TCVN 13765:2023 cua Bo Khoa hoc va Cong nghé cho
san phdm “Cui nhén siy”

- San pham nhén sdy thing hoa: Tiéu chuan CODEX 360-2020 cua T6 chirc Luong thyc va
No6ng nghiép Lién Hop Quoc (FAO) veé “Trai cay say”
11.2. Tiéu chuin co sé cho san pham nhan Idor nguyén tréi
11.2.1. Pham vi 4p dung

Qua nhén tuoi, thudc gidng Idor, duoc cét riéng 1é, con cudng.

Bé mat qua con nguyén ven, khong bi nit vé qua.

Ap dung cho ca qua nhan Idor bao quan lanh va bao quan lanh dong.
11.2.2. Chi tiéu cam quan

Céc chi tiéu cam quan ddi véi san pham nhan Idor nguyén trai duoc quy dinh nhu sau:
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Bang 11.1: Yéu cau vé chat lugng cam quan caa san pham nhan Idor nguyén trai

TT Chitiéu Yéu cau Phuong phap
1. Hinh dang bén  + Nguyén ven, lanh Ian; o ) TCVN 3215-79
ngoai + Sach, khong cd tap chat la nhin thay bang mat thuong;

+ Khdng bi sinh vat hoac VSV gy anh huong dén hinh thie qua;
+ Khong bi dap v bién dang va c6 cac vét tham rd rét, hinh thic
qua tuoi
2. Mau sic vo qua  + Mau vang nau sang, ong nhat dic trung cho vo gidng nhan Idor;  TCVN 3215-79
+ Khong c6 céc diém c6 mau sic bat thuong trén vo qua.
3. Mau sicvamii  + Mau tring duc dic trung cho thit giéng nhén Idor; TCVN 3215-79
vicuathitqua + Khdng cd bat ky mui va/hoic vi la.

11.2.3. Chi tiéu chat lwong

Céc chi tiéu hoa, Iy ctia san pham nhan Idor nguyén trai phai phi hop véi cac tiéu chuan ky
thuat va mirc chat luong.
Bang 11.2: Yéu ciu vé chét luong héa, 1y cua san pham nhan Idor nguyén trai

TT  Chitiéu Ponvitinh  Yéu cau Phuong phap

1.  Doam % <80 TCVN 9706:2013
2. Puongténg % >10 TCVN 4594:1988
3. Ham lugng vitamin C mg% >10 TCVN 8977:2011

11.2.4. Chi tiéu vi sinh vat
Téng s6 vi khuan tdi da cho phép trong san pham nhan ldor nguyén trai duoc quy dinh.
Bang 11.3: Yéu cau vé an toan vi sinh vat trong san pham nhan Idor nguyén tréi

TT  Chitiéu Pon vi tinh Yéu cau Phuong phap

1. Téng vi sinh vat hiéu khi CFU/g <10* ISO 433-1:2013
2. Coliform CFU/g <10 1SO 4832:2007
3. Escherichia coli MPN/g KPH* 1SO 7251:2005
4. Salmonella spp. /25 g KPH 1SO 6579-1:2017

*KPH: Khong phét hi¢n

11.2.5. Chi tiéu kim loai ning
Ham Iuong mét sé nguyén té kim loai nang tbi da cho phép trong san pham nhan Idor nguyén
trai duoc quy dinh.
Bang 11.4: Yéu cau vé du lugng kim loai ning trong san phim nhén Idor nguyén trai
TT  Chitiéu Pon vi tinh Yéu cau Phuong phap
1. Chi(Ph) mg/kg <01 TCVN 8126:2009

11.2.6. Phwong phap lay miu
~Viée lay miu dwoc thuc hign theo Tiéu chuan qudc gia TCVN 12386:2018 vé Thuc pham,
Lay mau.
11.2.7. Hwéng din sir dung, bao goi, ghi nhan, bao quan va van chuyén
a/ Huéng dan st dung
Déi véi nhan Idor nguyén trai bao quan lanh: St dung truc tiép hoic tach thit qua dé ché bién
cac mon trang miéng khéc.
Déi véi nhan Idor nguyén trai bao quan lanh dong: Sir dung truc tiép nhu kem, hodc ri dong,
tach thit qua dé ché bién cac mén trang miéng khac.
b/ Bao goi:
Nhan Idor nguyén trai bao quan lanh cin dugc dong goi trong tai ludi PVC
Nhan Idor nguyén trai bao quan lanh déng can dugc dong goi trong bao bi PA, hat chan
khéng.
¢/ Ghi nhan: Nhan san pham nhan Idor nguyén trai dugc ghi trén bao bi theo quy dinh Tiéu
chuan Viét Nam TCVN 7087:2013 v¢ ghi nhan thuyc pham. Thanh phan: Nhan tuoi 100%
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d/ Bao quan va van chuyén
- Nhan Idor nguyén trai bao quan lanh can dwoc ton trir va van chuyén trong moi treong nhict
do thap, tir 4+6°C. Thoi gian bao quan san pham 12 14 ngay, ké tir ngay san xuat.

- B6i vé6i nhan Idor nguyén trai bao quan lanh dong, san pham can duoc giit trong cac thiét
bi dong, nhiét d6 -18+-20°C. Thoi gian bao quan san pham, ké tir ngay san xuat 1a 06 thang

- Phuong tién van chuyen dam bao kho, sach, khdng bi nhiém chat doc hai hodc céac vi sinh
gay bénh.

11.3. Tiéu chuin co sé cho san pham com nhén Idor
11.3.1. Pham vi &p dung
Com nhian, duoc tach tryc tiép tir qua nhén tuoi, thudc gidng ldor.
11.3.2. Chi tiéu cam quan
Céc chi tiéu cam quan ddi v6i san pham com nhan Idor duge quy dinh nhu sau:
Bang 11.5: Yéu cau vé chét lugng cam quan ciia san phim com nhan Idor

TT Chitiéu Yéu cau Phuong phap
1. Hinh dang bén + Nguyén ven, lanh lan; TCVN 3215-79
ngoai + Sach, khdng c6 tap chat la nhin thiy bang mét thuong;
+ Khéng bi sinh vat hoac vi sinh vat gay anh huong dén hinh
thirc qua;

+ Khong bi dap v& bién dang va c6 cac vét tham rd rét, hinh
thirc qua tuoi

2. Mausic + Mau tring duc dac trung cho thit gidng nhan Idor; ~ TCVN3215-79
Vo qua +Khong c6 cac diém c6 mau sac bat thuong c6 the nhan thay.
3. Mui vi + Khéng ¢6 bat ky mui va/hoac vi la. TCVN 3215-79

11.3.3. Chi tiéu chit lweng

Céc chi tiéu hoa, Iy cua san pham com nhan Idor phai phii hop véi céc tiéu chuan ky thuat va
murc chat luong.

Bang 11.6: Yéu cau vé chit lugng hda, ly cta san pham com nhén Idor

TT  Chitiéu Ponvitinh  Yéu cau Phuong phap

1.  Dboam % <85 TCVN 9706:2013
2. Puongténg % >6,0 TCVN 4594:1988
3. Ham lugng vitamin C mg% >15 TCVN 8977:2011

11.3.4. Chi tiéu vi sinh vat
Téng s6 vi khuan ti da cho phép trong san pham com nhdn Idor dugc quy dinh.
Béng 11.7: Y&u ciu vé an toan vi sinh vét trong san pham com nhan Idor

TT  Chitiéu Don vi tinh Yéu cau Phuong phap

1. Tong visinh vat hiéu khi CFU/g <10* ISO 433-1:2013
2. Coliform CFU/g <10 1SO 4832:2007
3. Escherichia coli MPN/g KPH* 1SO 7251:2005
4. Salmonella spp. /25¢g KPH 1SO 6579-1:2017

*KPH: Khong phat hi¢n

11.3.5. Chi tiéu kim loai nang
Ham lugng mot s6 nguyén té kim loai nang t6i da cho phép trong com nhén Idor dugc quy
dinh.
Béng 11.8: Yéu cau vé du lugng kim loai ning trong san phim com nhén Idor
TT  Chitiéu Pon vi tinh Yéu cau Phuong phap
1. Chi(Pb) mg/kg <01 TCVN 8126:2009
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11.3.6. Phwong phap lay miu
~ Viéc lay miu duoc thyc hién theo Tiéu chuan quoc gia TCVN 12386:2018 vé Thyc pham,
Lay mau.
11.3.7. Hwéng din sir dung, bao goi, ghi nhan, bao quan va van chuyén
a/ Huéng din st dung: Str dung tryc tiép hodc ché bién cac mon trang miéng khac.
b/ Bao goi: Bong goi trong hop PET/PP.
¢/ Ghi nhan: Nhan san pham nhan com nhan Idor duoc ghi trén bao bi theo quy dinh Tiéu
chuan Viét Nam TCVN 7087:2013 v¢ ghi nhan thyc pham. Thanh phan: Nhan tuoi 100%.
d/ Bao quan va van chuyén
- Bao quan: Mbi trudng nhiét do thap, tir 4+6°C.
- Thoi gian bao quan san pham, ké tir ngay san xuét: 7 ngay.
- Phwong tién van chuyén dam bao khé, sach, khong bi nhidm chét doc hai hoic cac vi sinh
gay bénh.
11.4. Tiéu chuin co sé cho san pham nhan Idor siy khd nguyén trai
11.4.1. Pham vi &p dung
Qua nhén tuoi, thudc gidng nhan Idor, dugc sdy khd nguyén trai, con nguyén voé va hat nhan.
11.4.2. Chi tiéu cam quan
Céc chi tiéu cam quan d6i véi san pham nhan Idor say khd nguyén trai duoc quy dinh nhu

sau:
Bang 11.9: Yéu cau vé chit lugng cam quan cua san pham nhan Idor say khd nguyén tréi
TT  Chitiéu Yéu cau Phuong phap
1. Hinh dang + Nguyén ven, lanh lan; TCVN 3215-79
bén ngoai + Sach, khdng c6 tap chat la nhin thiy bang mit thuong;
+ Khong bi sinh vat hoac vi sinh vat gay anh huong dén hinh
thire san pham;
+ Khong bi dap v& bién dang va c6 cac vét tham rd rét.
2. Mausic + Mau nau xam dic trung cho san phdm TCVN 3215-79
Vo qua + Khéng co cac diém c6 mau sic bt thuong cé thé nhan théy.
3. Trang thai thit + San phdm phai kho, roi, khong dinh tay, c6 ciu tric déo, dai  TCVN 3215-79
qua dac trung.
4.  Mausicthitqua + Mau nau canh gian dic trung ciia san pham, dong déu, khong  TCVN 3215-79
bi xém canh.
5. Muivj + Mui thom dic trung cua nhan sdy, khong c6 mui la; TCVN 3215-79
+ Vi ngot dam, c6 hau vi, khéng co
vi chua.

11.4.3. Chi tiéu chit lweng

~ Cac chi tiéu hoa, ly cua san phdm nhan Idor sdy khd nguyén trai phai pht hop véi cac tiéu
chuan ky thuat va mirc chat lugng.
Bang 11.10: Yéu cau vé chét lwong hoa, ly cua san pham nhan Idor siy khd nguyén tréi

TT Chitiéu Pon vi tinh Yéu cau Phuong phap

1.  Doam % <135 TCVN 9706:2013
2. Hoat d6 nudc <0,65 TCVN 12758:2019
3. Duong téng % >50 TCVN 4594:1988
4, Ham lugng tro khdng tan trong HCI % <0,2 TCVN 10034:2013
5. Ham luong vitamin C mg% >15 TCVN 4071:2009
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11.4.4. Chi tiéu vi sinh vat
Bang 11.11: Y&u cau vé an toan vi sinh vat trong san pham nhén Idor siy kho nguyén tréi

TT Chitiéu Pon vi tinh Yéu cau Phuong phap

1. Téng vi sinh vat hiéu khi CFUlg <10 ISO 433-1:2013

2. Coliform CFU/g <10 1SO 4832:2007

3. Escherichia coli MPN/g KPH* ISO 7251:2005

4. Clostridium perfringens CFU/g <10t ISO 7937:2004

5. Salmonella spp. /25 g KPH ISO 6579-1:2017
6. Bacillus cereus CFU/g < 10? ISO 7932:2004

7 Tong s bao tir ndm men nam méc CFU/g <102 ISO 21527-2:2008

*KPH: Khéng phat hi¢n
11.4.5. Chi tiéu ddc t6 nAm maéc
Bang 11.12: Yéu cau vé ham luong tbi da doc t6 nim médc trong san pham nhén Idor sy khd nguyén trai

TT  Chitiéu Pon vj tinh Yéu cau Phwong phép
1 Ham lugng Aflatoxin tong ng/kg <4, TCVN 7596:2007
2. Ham lugng Aflatoxin Bl ug/kg <20 TCVN 7596:2007

11.4.6. Chi tiéu kim loai niang

Ham luong mét sé nguyén té kim loai nang tbi da cho phép trong san pham nhan Idor nguyén
trai dugc quy dinh.
Bang 11.13: Yu cau vé du lugng kim loai ning trong sin pham nhén Idor nguyén tréi

TT Chitiéu Pon vi tinh Yéu cau Phuong phap
1 Asen (As) ma/kg <01 TCVN 8126:2009
2. Chi (Pb) ma/kg <20 TCVN 8126:2009

11.4.7. Phwong phap ldy miu
~ Viée lay miu dwoc thyc hién theo Tiéu chuan qudc gia TCVN 12386:2018 vé Thuc pham,
Lay mau.
11.4.8. Huéng din sir dung, bao g6i, ghi nhan, bao quén va van chuyén
~ a/ Huong dan sir dung: Tach bo phan vo va sir dung truc tiép phan thit qua, hoac tach thit qua
dé ché bién thanh cac mon an khéc.
b/ Bao goi: Dong goi trong bao bi so cAp mPET, hit chan khéng 50%. Sau d6 déng gbi bang
bao bi thir cap tui giay kraft cd khoa zipper.
¢/ Ghi nhan: Nhan san phém nhan com Idor dugc ghi trén bao bi theo quy dinh Tiéu chuan
Viét Nam TCVN 7087:2013 vé ghi nhan thuc pham. Thanh phan: Nhin tuoi say kho 100%

d/ Bao quan va van chuyén

- Bao quan: Noi kho rao thoang mat

- Thoi gian bao quan san pham, ké tir ngay san xuat: 06 thang

- Phuong tién van chuyén dam bao kho, sach, khong bi nhidm chét doc hai hoic cac vi sinh
gay bénh.
11.5. Tiéu chuin co sé cho san phdm nhan Idor siy thing hoa
11.5.1. Pham vi &p dung

Thit com nhan, duoc tach tir qua nhan twoi thudc gidng nhén Idor, duoc siy trong thiét bj sdy
thang hoa.

11.5.2. Chi tiéu cam quan
Céc chi tiéu cam quan ddi véi san pham nhéan Idor say thang hoa duge quy dinh nhur sau:

57



Bang 11.14: Y&u cau vé chat lugng cam quan cua san pham nhén Idor siy kho nguyén tréi

TT Chitiéu Yéu cau Phuong phap
1. Hinh dang bén + Nguyén ven, lanh lan o ) TCVN 3215-79
ngoai + Sach, khdng c0 tap chat la nhin thay bang mat thuong;

+ Chip nhan nhiing vét nut nho, khéng gay anh huong dén
tinh nguyen ven ctia san pham.
+ Khdng c6 nhitng vung bi xep do anh hudng cia qué trinh
sdy thang hoa
+ Khéng bi sinh vat hozc vi sinh vat gay anh huong dén
hinh thirc san pham
2. Mausic + Mau tring nga, dic trung cho san pham TCVN 3215-79
+ Chap nhan nhiing vét vang nhung khong qua 10% dién
tich bé mat san pham
5. Mui vi + Mui thom dic trung cho san pham thit com nhan nhan, TCVN 3215-79
khong c6 mui la.
+ Vi ngot tuong ddi hai hoa, dic trung cho thit com nhan.

11.5.3. Chi tiéu chit lweng

Céc chi tiéu hoa, 1y ctia san pham nhan Idor sdy rhang hoa phai phil hop véi cac tiéu chuan ky
thuat va mac chat luong.
Bang 11.15: Yéu cau vé chat lugng hda, Iy ciia san pham nhén Idor sdy kh6 nguyén tréi

TT Chitiéu Pon vi tinh Yéu cau Phuong phap

1 b6 am % <5,0 TCVN 9706:2013
2 Hoat d6 nuéc <0,45 TCVN 12758:2019
3. Duong téng % >50 TCVN 4594:1988
4, Ham lugng tro khéng tan trong HCI % <0,2 TCVN 10034:2013
5. Ham lugng vitamin C mg% > 100 TCVN 4071:2009
11.5.4. Chi tiéu vi sinh vat

Téng s6 vi khuan tdi da cho phép trong san pham nhan ldor sdy thing hoa dwoc quy dinh.
Bang 11.16: Yéu cau vé an toan vi sinh vat trong san phiam nhan Idor siy khd nguyén tréi

TT Chitiéu Pon vi tinh Yéu cau Phuong phap

1.  Téng vi sinh vat hiéu khi CFU/g <104 1SO 433-1:2013
2. Coliform CFU/g <10 1ISO 4832:2007

3. Escherichia coli MPN/g KPH* ISO 7251:2005

4. Clostridium perfringens CFU/g < 10! 1ISO 7937:2004

5. Salmonella spp. 1259 KPH 1ISO 6579-1:2017
6.  Bacillus cereus CFU/g < 102 ISO 7932:2004

7. Tong s6 bao tir nAm men nam maoc CFU/g < 102 ISO 21527-2:2008

*KPH: Khong phét hi¢n

11.5.5. Chi tiéu kim loai ning

Ham lugng mot s6 nguyén té kim loai nang téi da cho phép trong san pham nhan Idor say
thang hoa dugc quy dinh.
Béng 11.17: Yéu cau v& du luong kim loai nang trong san pham nhan Idor nguyén tréi

TT Chitiéu Don vi tinh Yéu cau Phuong phap
1 Asen (As) ma/kg <01 TCVN 8126:2009
2. Chi(Pb) mg/kg <20 TCVN 8126:2009

11.5.6. Phwong phap 1dy miu

~ Viéc lay mau duoc thyc hién theo Tiéu chuan quéc gia TCVN 12386:2018 vé Thuc pham,
Lay mau.
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11.5.7. Hwéng din sir dung, bao goi, ghi nhan, bao quan va van chuyén

a/ Hudng d§1r} sir dung: An lién khi mé tii va dong kin sau khi sir dung. Sau khi mé bao bi nén
sir dung hét san pham trong 03 ngay.

b/ Bao goi: Béng gbi trong bao bi so cip OPP, theo dinh luwong sir dung khoang 2-+3 g/tui, han
kin miéng tli. Sau do, cac tii OPP tiep tuc duoc dong gbi trong bao bi thir cap, phuc hop 03 16p
PE/AI/PET. Bo6 sung 1 géi hat am c6 2g, han kin miéng tui.

¢/ Ghi nhén

Nhén san pham nhan com Idor dugc ghi trén bao bi theo quy dinh Tiéu chuan Viét Nam TCVN
7087:2013 vé ghi nhan thuc pham.

Thanh phan: Nhan twoi sy khd 100%

d/ Bao quan va van chuyén

- B4o quan: Bao quan ¢ nhiét do thuong, tranh tiép xuc truc tiép véi anh néng.

- Thoi gian bao quan san pham, ké tir ngay san xuat: 03 thang

- Phuong tién van chuyén dam bao kho, sach, khong bi nhidm chét doc hai hoac cac vi sinh
gay bénh.
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CHUONG 12. THIET KE BAO Bi VA HOAN THIEN SAN PHAM

Viéc dé xuét chon lya bao bi dua trén dic tinh cua ting san pham, dap ing duoc yéu ciu vé
thiét ké chon Iya bao bi, mat khac tao tinh dic trung cho san pham cua dia phuong va phu hop voi
quy dinh theo Nghi dinh 43/2017/NB-CP vé nhan dan hang hoa va thiét ké phd hop véi quy dinh
ctia san pham ding ki OCOP (dinh huéng ban dau dit ra cho san pham) va duoc danh gia boi cac
don vi ¢ kinh nghiém trong linh vyc bao bi.

12.1. Lya cheon chat liéu bao bi

Dé dam bao kha ning bao guan san pham, cac bao bi di chon & céc noi dung nghién ctru van
duoc gitt lai, 1a 16p dong goi so cap, tiép xuc truc tiép. B6 sung them mot I6p bao b thu cap bao goi
& phia ngoai, gitp lam dep san pham va chira cac thdng tin nhan san pham can thiét. Lay vi du trong
truong hop nhan qua tuoi lanh dong, dong gbi PA hut chan khong thong thuong s& 1am bé mat bao
bi bi nhdam nhum, do d6, nhom nghién ciru dé xuat van sir dung 01 I6p PA hut chan khong dé bao
quan san pham, cdng thém bao g6i riéng mot 16p PA ¢d in thong tin san phém ¢ phia ngoai; 16p bao
bi & ngoai nay chi han miéng ma khong hut chan khang. Riéng d6i véi san pham nhan say khd nguyén
qua va nhan sy thing hoa, day 1a 02 dang san pham ché bién sau va c6 gia tri cao. Do do, ngoai
dang bao bi dung trong tui zipper ti¢n dung, nhom nghién cttu con phat trién thém bao bi tdi giay
cting, trang trong, thich hop dé sir dung lam qua tdng. Thong tin ¢ Bang 12.1 thé hién rd hon vé cac
loai bao bi ma nhém nghién ctru da dé xuat dé bao quan san pham va su thay doi chat liéu bao bi khi
thiét ké bao bi thuong mai.

Bang 12.1: Tong hop bao bi lya chon dé dong gbi san pham tir qua nhan

Loai san pham Céc bao bi da dé xuat  Bao bi lya chon

Nhan Idor tuoi Bao bi tai luéi PVC Bao bi thi ludi PVC

Nhén Idor nguyén tréi lanh Bao bi PA dong chan Bao bi PA dong chan khéng +

dong khong Bao bi PA in nhén tht cip

Com nhién Idor Khay PSE + Tui PA Khay nhya PP den, nap hop PET trong sudt

Nhan Idor nguyén trai Bao bi MET Bao bi so cap 1a MPET

say kho + TUi gidy kraft zipper (tién dung)

+ Hop giay ciing (qua tang)

Thit com nhan Idor OPP trong lo thuy tinh  OPP trong tdi PE/AI/PE (tién dung)

sdy thing hoa OPP trong tdi PE/AI/PE trong hop gidy cing
PE/AI/PE (qua tang)

12.2. Théng tin nhan ghi trén bao bi

Nghi dinh sb 43/2017/ND-CP cia Chinh phu vé& ghi nhdn hang hoa va Nghi dinh sé
111/2021/NB-CP cua Chinh phu: Sira d6i, bd sung mét s6 diéu Nghi dinh s6 43/2017/ND-CP vé
nhin hang hoéa quy dinh nhan san pham can chira day du cac 06 nhoém thang tin chinh: Tén hang hoa;
Tén va dia chi cua to chirc, ca nhan chiu trach nhiém vé hang hda; Xuat xi hang hoa; Pinh luong;
Thanh phan hoac thanh phan dinh lwong; Ngay san xuét va han sir dung. Ngoai 06 noi dung bit budc,
san pham con can phai c6 huéng dan st dung, hudng dan bao quan, ciing nhu thong tin canh bdo an
toan. Song song d6, thong tu 29/2023/TT-BYT ciing yéu cau doanh nghiép cong bd thdng tin vé
thanh phan dinh dudng va gia tri dinh dudng trén nhén thyc pham, thyc hién trudc ngay 01/01/2026.

Dua trén cac thong tin nay, dé tai tién hanh tién hanh thiét ké nhan san pham va gui mau dé
tham khao y kién cua cac chuyén gia. Thong tin tai Bang 12.2 ghi chli cac yu cau can cha y dé dam
bao ghi nhan dung quy dinh.

Béng 12.2: GOp y cua chuyén gia vé cc yéu cau can luu y trong thiét ké nhin hang hda

Noi dung Cacgopy

Ve chat ligu bao bi Khong nén hat chan khong nhan in trong truong hop nhéan Idor
nguyén trai — bé mat nhan bi nhin, khong thé doc duoc théng
tin;

Nén sir dung khay nhya mau den dé 1am ndi bat san pham thit
com nhan Idor;
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Noi dung

Cac gop y

Tuong ty, khong nén hut chan khdng nhan in cua san pham
nhan Idor nguyén trai say kho; .

Xem xét thiét ké thém bao bi sang trong, sir dung dé lam qua
tang

Vé nhan san pham

Tén hang hoa

Tén va dija chi cua td chirc, ca nhan chiu
trach nhiém vé hang hoa

Xuit xtr hang héa

Pinh lugng

Ngay san xuét va han st dung
Thanh phan

Théng tin canh bao i
Nhan tin dinh dudng san pham

Huéng dan st dung,
hudng dan bao quan

Xem xét rt gon tén san pham “Thit com nhan Idor
say thang hoa” — “Nhan Idor say thang hoa”
Viét tén cong ty va kém dia chi

Xuat xir: Viét Nam
Khéi lwong tinh: ..... g, cé “d4u cach” trudc chit “g”;
Vi du: Khéi lwong tinh: 250 g”.
Ghi dung thong tin theo ngay, thang, nam
Ghi thanh phan thyc té cau thanh nén san pham.
Cu thé:
+ San pham nhan Idor tuoi va lanh dong:
“Nhan Idor 100%” — “Nhan tuoi 100%)
+ Com nhan Idor, nhén Idor siy thing hoa:
“Com nhan Idor” — “Nhan tuoi 100%)
+ Nhan Idor siy kho nguyén trai”
“Nhin Idor 100%” — “Nhan tuoi sdy khd 100%)
Can bd sung (néu c6)
Trudc ngay 01/01/2026, doanh nghiép can hoan thanh viéc diéu
chinh nhan san pham, trong d6 can ghi rd théng tin nhan dinh
dudng theo hudng dan tai thong tu 29/2023/TT-BYT
Ghi ngén, gon; bd sung ma QRcode dé lam rd théng tin néu can;
mi QR nén dugc dit ¢ vi tri ma ngudi ding dé phat hién

12.3. Thiét ké nhan san pham

Tir céc thong tin dd duoc ghi nhan, nhém nghién cau tiép tuc diéu chinh nhan san pham cho
cac bao bi thuong mai. Mot yéi minb chirng thiét ké nhan sénqphémvhoan thién duoc thé hién & Hinh
12.1. Bong thoi, viéc thiét ké tem dé niém phong hop san pham, thé hién ¢ Hinh 12.2.

MEKONG [

DRIED WHOLE IDOR LONGAN

* % J K K

Khiil lugmg tin/Net weight: T5g

ing dung
bao quan va ché

MEKONG [

THONG TIN DINH DUONG
(twén 100 thye phiim)

*Nutrion Facts per 100g

3180 keal

05g

Vitamin € 58.7mg

GIE O AN THUC PRAM MERONG
o Tre

i T, Som Hiom
K NGIE O BEEN THUC PRAM MERONG - CHENHANS TP, 180 O sixn
g 17, Kb it Khamg D, P. Pk Lomg 8, TP. Ths (3, TP 10 O Mink

k. Ok BN e - O AN L
15, M5 Thous An. TP 1 Toe, Tioh s Tre

san phém tif qué nhan”

Hinh 12.1: Nhan san pham nhan Idor sdy khd nguyén trai hoan thién
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Hinh 12.2: Tem niém phong bao bi gidy, hop nhya
12.4. M4 QR chira thong tin san pham

Hi¢n nay, cugc cach mang 4.0 da lam thay d6i cach ma ngudi tidu dung tiép can véi thong tin.
Trong ky nguyén sb, sy xuat hién coa ma QR (Quick Response code), mot dang ma vach hai chiéu,
mang da dén nhiéu tién ich trong cudc SOng hién dai. M& QR c6 thé chira nhiéu thong tin hon ma
vach truyén thdng, d& dang dwoc quét bang cac thiét bi di dong nén da duoc sir dung rong réi trong
nhiéu linh vuc.

Trong qua trinh thiét ké nhan san pham, nhém nghién ctru ciing nhan gép y caa nhiéu chuyén
gia vé b sung ma QR dé hd tro tra ciru nhanh thdng tin san pham. Khac véi ma vach, chi chira mot
day sé dé danh dau san pham; viéc quét md QR bang cac thiét bi di dong la dé dang hon va cung cap
dugc nhiéu thong tin hon. Trong file luu trir tai dugc tir ma QR, nguoi tiéu dung cling c6 thé str dung
cac chirc nang tim kiém dé tra ctru nhanh thdng tin can tim kiém, tu do phdng to hodc thu nho dé dé
nhin hon, cling nhu copy dé tra ctiru nhanh thong tin ctia co sé san xuat,

M4 QR nho gon, chi ¢6 hai mau den trang nén d& dang in 4n duqc bang cac may in dan dung.
Do d6, ngoai chtra théng tin vé san pham, nhém nghién ciru con dé xuat sir dung ma QR dé hd tro
truy xuit ngudn géc san phim. O mdi dot san xuét, co s& ¢d thé thuc hién dong thoi viéc luu miu
vat ly va tao mot file méi, trong d6 chira ddy sb c6 théng tin gidp truy xuat ngudn gbc. File nay cé
thé duoc upload trén hé thong Onedrive, duong link chia se tur do tao thanh dang ma QR. Ma QR
nay c6 thé dugc in ngay tai co so san xuit va dan truc tlep I&n san pham G vitri de nhin thay Nguoi
tiéu dung khi quét ma QR s& co6 dugc ddy sb nay, giri Vé co sé san xuét dé truy gbe vé ngu0n goc san
pham ma minh di chon. O cudi file duoc tao, co s& san xuat co thé cung cap thém mat so thong tin
nham muc dich quang céo, diéu ma nhan san pham thong thuong khong thé hién duoc.

@ Share "SP01-TB-01042025.docx” = X

Link to 'SP01-TB-01...42025.docx’ copied
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CHUONG 13. MO RONG QUY MO CONG NGHE BAO QUAN/CHE BIEN
CAC SAN PHAM TU QUA NHAN VA SAN XUAT THUC TE

13.1. Tw van, tinh toan thiét ké h¢ thong thiét bi phuc vu cho chuyén giao quy trinh cdng nghé
san xuat san pham tir qua nhén tai tinh Bén Tre

13.1.1. Dénh gi thyc trang diéu kign mgt bing, quy mo du kién san xuét thir nghiém va quy mo
mé rong san xuat caa doanh nghiép

Coéng ty TNHH K§ nghé ché bién thuc pham Mekong (hay goi tit la MeKong FoodTech) la
mot trong nhiing doanh nghiép tién phong trong linh vyc nghién cau va san Xuat cac san pham tur
caq loai ndng san vung dqng bang ha lwu séng Ciru Long va dién hinh 12 tai tinh Bén Tre. CaC’San
pham ctia Cong ty la su két hop giira tinh hoa khoa hoc hién dai va ngh¢ thuéat am thuc truyen thong.
Cong ty toa lac tai dia chi: Ap M§ An B, X4 M§ Thanh An, Thanh pho Bén Tre, Tinh Bén Tre.

Cong ty TNHH K§ ngh¢ Ché bién Thuc pham Mekong Ia doanh nghiép hoat dong trong linh
vuc che bien va san xuat thuc pham, véi muc tiéu mang den nhitng san pham chat lugng cao, an toan
va giau gia tri dinh dudng phuc vu nguoi tiéu dung trong nuGce va qubc té. Pugc thanh 1ap véi doi
ngii chuyén gia giau kinh nghiém cung nén tang cdng nghé hién dai, cong ty khong ngumng d6i moi
quy trinh san xuat, &p dung cac tiéu chuan quan ly chat luong nghiém ngit nhue HACCP, ISO va cac
tiéu chuan vé sinh an toan thuc pham.

~ San pham cua Cong ty da dang tir thuc pham tuoi, thyc pham ché bién sin dén céc dong san
pham say kho, dong lanh... dac bi¢t, don vi chu trong den nguyén liéu c6 nguon goc tir ving Dong
bang sdéng Ctru Long — noi giau tiém nang nong san cua Viét Nam.

V&1 phuong cham “Chét luong la nénﬁ tang — Sang tao la dong luc — Khach hang la trung tm”,
Cong ty TNHH Ky nghé Ché bien Thuc pham Mekong cam két mang den nhitng san pham tot nhat,
gop phan néng tam gia tri ndng san Viét va phat trien bén virng nganh céng nghiép thuc pham.

Cong ty TNHH Ky nghé ché bién thuc pham Mekong vai doi ngi ky thuat vién, nhan vién...
kinh nghi¢m phong phu, da dang trong ché bien cac san pham nong san. Trang thict bi san xuat hién
dai la mot trgng/nhﬁng déc diem noi bat cha don vi, VoI ’hé thong cac thié} bi phuc Vu can thiet gho
qua trinh ché bién cac san pham néng san nhu thiét bi sy thang hoa, thiét bi say d6i luu, hé thong
kho lanh, kho dong, dao tron, ...

Dic biét, don vi da c6 kinh nghiém trong viéc van hanh san xuat san pham sy thang hoa trong
do6 don vi da c6 san san pham nhan say thing hoa. Tt d6, qua trinh tiep nhan chuyén giao doi véi san
pham nay sé thuan loi va dim bao hiéu qua tot hon. Tuy nhién su khac bi¢t chu yeu lién quan dén
nguyén liéu bén canh do, nhom nghién ctru thuc hién chuyen giao ket hop dao tao, huéng dan, ho tro
ky thuat vao cac cong doan tien xu 1y ché bien, dieu chinh theo ddi cac thong so6 ky thuat trong qua
trinh say thang hoa thit com nhan.

Mat khac, Cong ty da c6 kinh nghiém trong van hanh san Xuat va thyc hién tét cac yéu cau
Chat luong, ddng thoi mot sé san pham cua cong ty dat duoc yéu cau chit luong va da diang ki mot
s6 san pham OCOP 3 sao.

13.1.2. Tw vén diéu kién nha xwéng, thiét bj san xuit tai Cong ty

- Khu vyc tiép nhan nguyén ligu: trén thyc té don vi da bd tri khu vuc tiép nhan nguyén ligu
tuy nhién chua phan dinh r6 tirng nhom nguyén li¢u, cac nguyén li¢u kha nhau van con chong chéo
1én nhau. Do d6, nhom nghién ctru d¢ xuat phan chia cac cua (khu vuc nho) tiep nhan nguyeén liéu
nhat dinh cho tirng loai nguyén liéu.

~ - Vé khu vyc ché bién: day 1a khu vuc quan trong quyét dinh sy thay doi vé& chat lugng san

pham ngoai ra khu vuc san xuat phai dam bao khép kin va phu hop véi don vi san xuat, san pham

dat ra. Doi véi dieu kiéq mat bang von cgﬁ tai C()ng ty thi can diéu chinh lai gach 16t san d¢ dam bao

an toan vé sinh thuc pham; cling nhu diéu kiél”l d6i luu khong khi tai khu vuc san xuat dé dam bao
diéu kién lam viéc cta cong nhan ciing nhu chat lugng san pham mang lai tot hon.

- Vé thiét bi san xuét: dya trén nhiing trang thiét bi von c6 ciia cong ty va yéu cau thyc tién dé

¢ thé ap dung duoc cac qui trinh cdng nghé tur két qua nghién ciru cua dé tai; doanh nghiép can trang

63



bi thém mot s6 thiét bi: (1) Tu dong, (2) Tu mat (3) Hé thong cap dong (néu cd theé); (4) He¢ thong
sdy doi luu khong khi nong (c6 thé sir thiét bi say lanh hién dang c6 cua don vi dé thay d6i cong dung
thanh thiét bi sdy ddi luu khong khi nong tam thoi); (5) Hé thong sdy thang hoa do ngoai tng dung
trén san pham nhén thi doanh nghlep ¢6 thé tan dung cho rat nhiéu san pham tiém nang khac.

Bén canh do, tu van, hd trg sap xép lai vi tri cac thiét bi bao gom trang thiét bj hién c6 va céc
trang thiét bi duoc dau tu mai dé phi hop véi yéu cau cua quy trinh san xuat khép kin da dat ra. Chu
y diéu chinh khu tiép nhan va xu ly nguyén li¢u dau vao tach roi voi khu san xuét, phan bé rd rang
gilta duong tiép nhan nguyén li¢u dau vao va duong di ra ctia san pham dé dam bao an toan vé sinh
thyc pham. Tu van vé dao tao con ngudi va ky thuat

Cong ty TNHH K§ ngh¢ ché bién thyc pham Mekong véi doi ngii nhan Iyc giau kinh nghiém
trong san xuat cac san pham tir ngudng ndng san trén dia ban dia phuong. Cac san pham dang tuoi
va dang ché bién sin tir nghién ctiru khd mgi meé so véi doi ngii ky thuat vién can dugc hudéng dan,
dao tao vé phuong phéap thuc hién ciing nhu hd trg vé mat xir Iy nguyén liéu.

Nhu da dé cap trude do, don vi da c6 kinh nghiém trong viéc van hanh, ché bién dbi voi san
pham nhan say thiang hoa (dua trén quy trinh cta don vi) do do, ky thuat sdy thing hoa s& tap trung
hd trg vé cong doan tién xu Iy, van hanh an toan mot sé thiét bi va cong doan mai giira hai quy trinh.
HG tro dao tao trong viéc cai thién hiéu suat thu hdi thit nhan sau khi tach bo phan vo va hat nhan do
day la cong doan doi hoi tinh nguyén ven dac thu cho phan thit nhan sau khi thu nhan do d6 can dugc
Kiém soat, dao tao dam bao cong nhan, ky thuat vién dam bao k¥ thuat dap ng dugc yéu cau. Bong
thoi, qua trinh tién xu ly va loai bo hat, vo con truc tiép hd tro cho ki thuat ché bién san pham com
nhan Idor, day 1a mot trong nhiing san pham duoc nhdm nghién ctiu hd tro chuyén giao cho don vi.

Nhom nghién ciru tién hanh 18n ké hoach tap huan doi ngii can bo k¥ thuat van hanh thanh
thao céc thiét bi ciia ca 05 quy trinh san xuat, tuy nhién mai thiét bi s& c6 it nhat 02 can bo ky thuat
chiu trach nhiém chinh. Bén canh do, chi ra cac 15i thuong méc phai trong qua trinh van hanh thiét
bi va huéng khic phuc cho ting 16i mic phai.

San xuit thir cac quy trinh theo nhu két qua nghién ciru da d& xuat, du doan nhitng rui ro,
nhitng cong doan can kiém soat chat ché trong khi thuc hién cac quy trinh san xuat. Bam bao tinh an
toan cho doi ngii nhan vién va chét lugng san pham. HS tro theo di san xuat cac san pham va ding
ki OCOP cho mét s6 san pham duoc san xuat theo két qua nghién ciru tir d tai.

13.1.3. Két qua kiém tra, phan tich cac diéu kién thuc tién vé h¢ thdng nwéc cip, thu gom nwéc
thai, chat thai

Nhu cdu san xuat trudc day clia don vi tap trung vao hai san pham chi lyc 1a tom tw nhién gia
cdng va san pham rudc tuyét hong, do d6 don vi dd dau tu hé thdng xir Iy nudc cip co ban dap ung
dugc tiéu chuan nu6c dung cho san xut. Mat khac, hé thong thoat nudc, thu gom nudc thai chat thai
& khu vuc san xuat 1a chua phu hop tir d6, nhom nghién ctru da dé xuat bé tri lai cac ranh thoat nuéc
va thu gom chét thai dua trén nhitng ranh thoat va thu gom trude day cta don vi.

Dé xut, d1eu chinh hé théng cép nudc dat & mdi ban xu ly nguyeén li¢u, bén canh do ¢ cudi
mai ban s& cé céc ng dan thu gom nuéc thai va chat thai tap trung xudng céc ranh thoat nudc dit &
cac vach tuong (co cac nap day dé dé dang trong cong tac vé sinh va an toan). Thong nhét lai cac
ranh thoat nude theo cung hudéng va tai cuoi mdi cong doan c6 cac loc Chan de thu lai cac phan rac
thai, chét thai kich thugc léon. Cac ke'g qua vé bé tri cai tién hé thoﬂng cép va thu gom nudc thai, réc
thdi dugc nhom nghién ctru thong nhat véi don vi tiep nhan chuyén giao (Pai dién Cong ty TNHH
K§¥ ngh¢ che bien thuc pham Mekong) dugc trinh bay dudi dang ban ve.

13.2. Két qua trién khai quy trinh san xuit cac san pham tir qua nhan ¢ diéu kién thuc tién
13.2.1. Céc tré ngai thuc té vé ky thuat trong qua trinh ing dung san xuat

- Khéi lwgng me cang lon, thoi gian xir Iy cang dai nén kho kiém soat chat lugng va diéu kign
v¢ sinh, tang ty I¢ qua bi dit cuong va khong deu.

- Viéc chia nho mé dé xir ly, phdi tron khéng hiéu qua do hao phi nhiéu nguyén vat liéu hd tro
ché bién.
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- Pbi voi thiét bi siy:

+ Nhiét do cua thiét bj sdy & moi diém khong dong déu nhau: O nhimg noi dau nguon cap
khong khi nong, nguyeén li¢u tiép xtc véi khdng khi nong tryc tiép s€ nhan nhiét cao. Mot s6 diém
khong nam trén duong thdi khi chinh, nguyén liéu trong thiét bi ¢6 s6 luong nhiéu ciing 1am can tro

su khuéch tan khong khi, cac khay ¢ dusi cung va gan duong ra cua khong khi khong nhén du nhiét.
Thoi gian dat dén do am mong mudn khong giéng nhau, hay khi dirng say ciing thoi gian, do am san
pham c6 su khac biét lon.

+ Khi tién hanh sy véi me tir 50 kg dan dén qua trinh phan bé nhiét do khéng on dinh, cac
mau dé xay ra tinh trang qua am hay d6 4m cua nhitng mau ¢ vi tri khac nhau 1a khong dong déu.

- B6i véi qua trinh ché tao mang va bao mang:
~ + Ty I¢ thanh phan trong cdng thirc tao mang can chinh xéc, doanh nghiép khé ¢ kha ning
chuan bi chinh xac.

+ Can c6 phuong thtrc 1am khd phi hop voi mé 16n

- B4i véi qua trinh ché bién nhén lanh dong va bao quan nhan nguyén qua:

+ Can hé thong tu lanh va tu déng dé trir mau.

~ +Can han ché viéc sir dung chung tu bao quan va tu tién xir Iy mau (lanh dong qué trude khi
say thang hoa).

- Pbi voi ché bién nhan say thang hoa:

+ Viéc kiém soét nhiét do va ap suét o timg cong doan ¢6 anh huong I6n dén chat luong, phu
thudc vao thiét bi.

+ Sy tiép x(ic cua san pham dang cau va bé mat thiét b 1a van dé can quan tim d¢ dam bao
qué trinh say thang hoa dat hiéu qua.

+ Viéc str dung mot hé théng cap dong riéng dé hd tro qué trinh say thang hoa can dugc quan
tdm ¢ quy mo 16n.

13.2.2. Giai phap kiém soat chit lwgng san pham & quy mo san xuét thir nghiém

Ung dung qua trinh ché bién cac san pham tir qua nhan & cac mé ¢6 khodi lugng khac nhau da
chirng minh sy thanh cong khi chat luong san pham tuong doi dong deu gitra cac me co khoi luong
khéc nhau, dap tng yéu cau san xuat thuc t€. Tuy nhién, mot so van de xay ra khi mé hinh hoa ¢ cac
quy md khac nhau co the chi phoi chat lugng san pham néu khong dugc kiem soat. Tur thyc te qua
trinh thuc hién, mot so giai phap dé nghi dé kiém soat chat luong:

(i) Yéu cau chung cho xir Iy nguyén liéu

- Xir ly nguyén ligu theo day chuyén khép kin, dam bao tat ca cac cong doan xu 1y déu dam
bao diéu kién an toan vé sinh thuc pham.

- Tach thu nhan thit com nhan: dam bao diéu kién thuc hién’ mat mé: phan thit com nhin sau
khi thu nhan phdi luan duoc gitr ¢ trang thai lanh (2-10°C) cho den khi tién hanh cong doan xir 1y
tiép theo.

- Pam bao diéu kién vé sinh an toan thuc pham:

+ Tuan tha viéc tach roi giita khu ban va khu sach, ké ca nhan cong.

+ Khéng sir dung chung cac dung cu, dao, thét gitra phan xir Iy nguyén liéu va thanh pham.

(ii) Cac phuong thirc kiém soat cong doan sdy mau (bao gom cho tat ca cong doan say)

- Trudc khi sdy, can phan loai so bo mau; néu tién hanh say nhan c6 nhiéu &, Cefm phan loai
theo c& va phan theo tung khay. Chon lua mau nhan c6 ¢& I6n dua vao khay & vi tri tiep xdc nhiét
I6n (khay 3, 4 cua thiet bi); can va ghi lai nhom khoi lugng theo ting khay nham thuan lgi trong viéc
Kiém soat do am dung dua trén sy giam khoi luong.

- Xac dinh quan tinh nhiét ciia thiét b dé diéu chinh nhiét do say. D& xut diéu chinh nhiét do
say ban dau 55°C, khi d6 do quan tinh nhiét, nhiét d¢ thiét bi dao dong trong khoang 50+65°C.
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- O céc vi tri ngay huéng dong khéng khi néng théi qua truc tiép do nhan nhiéu nhiét nén wu
tién ddt cac mau co khoi lugng Ion (hodc nhém qua c6 kich thuéc Ién), cac mau c6 ¢& nhé hon (kich
thudc nho hon) s& de ¢ khay dudi hay vi tri xa nguon cap nhiét chinh. Dao vi tri mau sau moi dinh
Ky tré mau, khi dao vi tri, can chuyén nguyén khay va chi dao vi tri cdc mau trong khay.

- Han ché viéc sdy dong thoi nhiéu loai san pham; han ché su trao d6i am giira cac mau khéc
nhau, vi sinh vat c6 trong mau.

(iii) D6i vai san pham sdy thing hoa

- Nhan say thang hoa can dam bao p suat, nhiét d¢ sdy, nhiét d¢ lanh dong, nhiét do tam san
pham dat yéu cau ky thuat da dat ra. Khong thuc hién say khi khong dam bao nhiing yéu cau. San
pham sau say dugc tien hanh thu nhan nhanh dong géi vao bao bi so cap va tha cap thich hop. San
pham nhén sau khi say, Iuu kho trong diéu kién kho méat cho dén khi xuat kho. Phan loai rd rang san
pham dé trdnh chong chéo 1én nhau lam v& san pham nhén say thang hoa.

13.3. Phan tich SWOT cho san xuit cac san pham dé tai

S - Piém manh:

- C4c san pham tir qua nhan déu giau ham luong carbohydrate (duong) véi nhiéu gié tri dinh
dudng va sinh hoc quan trong.

- Quy trinh san xuét duoc nghién ctru cht chg, san pham tao thanh ¢6 chét lwong cao va an
toan, dap tng duoc thi hiéu nguoi tiéu dung, noi bat hon so vdi cac san pham cung loai trén thi
trueong,

- Phu gia b6 sung rat han ché, viéc sir dung trong ché bién san pham thugc danh muc phu gia
cho phép, viéc kiém soét vi sinh vat ciing dugc dam bao,

W - Piém yéu:

- Gia san pham cao hon so v6i cac san pham c6 san trén thi treong do san pham hudng dén
phan khuc thi treong cao cap.

- Vai cong doan trong quy trinh ché bién con thu cong (l4t cudng nhan), viéc san xuat quy mo
I6n can chi phi dau tu 16n.

- Thuong hiéu san pham méi, nguai tiéu dung it biét dén san pham, kha nang canh tranh kém.
O - Co hoi:

- Chinh phu ¢6 nhiéu chinh sach uu dii cho cac co sé ché bién cac san pham tir ndng nghiép.

- San pham chét luong cao va an toan hira hen mang dén kha ning tiép can thi truong quéc té.

- C6 ngudn nguyén liéu tai chd, ddi dao vai chit luong cao va gia ca thap.

- Ngu0n nhan lyc vé cong nghé ché bién ngay cang dugc nang cao ca chit lugng va sb luong
dong gop rat 1on va viéc trién khai va cai tién quy trinh cong nghé.

T - Théch thic:

- Théi quen sir dung sulfite khién nguoi tiéu dung ludn ban khoan néu san pham co mau vo
sang.

- Niém tin cia ngudi tiéu dung Ve san pham chat lugng va an toan ngay cang giam sut, tam ly lo
ngai anh huong lon dén sy tiéu thy dong san pham cao cap nay.

- Gi& ca nguyén liéu khong on dinh, anh huong dén gia thanh va hiéu qua kinh té.

- Céc giai phép tiép thi va truyen thong ludn chiém ty 1¢ cao dén gia thanh san pham.

13.4. Giai phap duy tri va phat trién cac san pham:
13.4.1. Giai phap vé chinh sach
(1) Thyc thi dung chinh sach khuyén khich tng dung, d6i mai, phét tricn cdng nghg, phat trién

doanh nghiép nhu: tin dung, thué, giao hoic cho thué quyen sir dung dat, ... Diéu nay nham tao diéu
kién thuan loi dé cac doanh nghiép dugc tiép can binh dang cac nguon Iu:c vé vbn, cong nghé, ..
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(2) Can c6 mot sé bién phap manh mé hon vé cai cach thu tuc hanh chinh, tng dung manh mé
cong nghé¢ thong tin trong giao dich véi doanh nghiép, minh bach rd rang céc thong tin dam bao
quyén va nghia vu cua doanh nghiép, nguoi san Xuat, nha khoa hoc, phong chong sach nhiéu, tiéu
cuc trong moi khau, moi viéc khi c& nhan, té chtrc c6 quan hé voi co quan c6 tham quyen & moi cap.

(3) Thuc day hinh thanh mébi quan h¢ gitra cac ca nhan, t6 chuc nghién cau, tu van khoa hoc
cbng ngh¢ vai c&c doanh nghiép san xuat kinh doanh.
13.4.2. Giai phap vé cong nghé

(1) Pam bao diéu kién vé sinh an toan thuc pham

- bicu kign an toan vé sinh nha xuéng: \(é dia diém va bd tri mét bang co so ché bién; két cu
nha xuéng pht hop (nén, tuong, vach ngan; tran, mai che, tam day; ctra ra vao va cua so; su thong

thoang, ...); hé thong chiéu séang; xay dung tieng khu vuc ché bién phu hop, dam bao tach roi khu
sach va khu ban theo co ché mot chiéu, .

- Trong trudng hop c6 gian phcn, car] phai ¢6 két cau chac chan; B& mit tiép xdc truc tiép
khong gay doc cho san pham, thoang, thoat am nhanh, de lam vé sinh; gian phoi phdi cach mat dat it
nhat 0,5 m.

- Biéu kign vé trang thiét bj can thiét ké phi hop, cu thé; dam béo du thiét bi dung cu cho ting
khu vuc ché bién.

- Chl y kiém soat ngudn nude cap va xu ly chat thai, nudc thai.

- Nguyén liéu phu gia phai duoc kiém soét, c6 thé truy xuat nguon gbc khi can.

- Thiét 1ap ting budc cac yéu cau vé thuc hanh vé sinh tét, GMP va HACCP theo tung giai
doan.

(2) V& san pham

- Kiém soét chat che chét luong, gitt 6n dinh va tinh dic trung riéng cua

san pham. Tuy nhién, can tim hiéu nhu cau doi méi thi truong va cac tiéu chuan chat luong méi dé
nang cao chat lugng san pham, dap wng cac yéu cau can thiét.

- Thiét Iap Chién lugc  chang ‘ loai, hoan thién va nang cao cac dic tinh
stir dung cua san pham nham thoa man nhu cau ngay cang khat khe cta nguoi tiéu dung.

- Cung ¢ va hoan thién hé théng bao bi va mau ma caa san pham.

- Xay dung cac quy chuén va tiéu chuan dia phuong cho san pham tir qua nhan hoan thign
dang ky san pham OCOP 3 sao, trén co s do xay dung chuoi gia tri cAc san pham cua tinh.
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CHUONG 14. KET QUA QUANG BA, G101 THIEU
SAN PHAM TU QUA NHAN

14.1. Hai thao giéi thiéu cong nghé tién tién trong ché bién va bao san pham tir qua nhan

Hoi thao duoc dién ra vao ngay 08/05/2023, do Truong DH Cén Tho va Truong DH Nguyén
Tat Thanh phéi hop cung cong ty TNHH Ky nghé ché bién thuc pham Mekong to chic véi tén “Ung
dung cdng nghé tién tién trong bao quan va ché bién san pham tir trai cdy dac san tinh Bén Tre” tai
hoi truong Khéch san Hung Vuong, TP. Bén Tre. Vi sy tham du cua hon 40 dai biéu la dai dién tur
cac Phong Ban ciia So Khoa hoc va Cong nghé tinh Bén Tre; S Cong thuong tinh Bén Tre, S& Nong
nghiép va PTNT tinh Bén Tre, Trung tim Khoa hoc va Cong nghé tinh Bén Tre, Cong ty TNHH Ky
nghé ché bién thyc pham Mekong — Chi nhanh Thanh phé Bén Tre, don vi b4o chi, céc hop tac x4,
cong ty, doanh nghiép, nha khoa hoc, giang vién, nghién ctru vién, nghién ctru sinh, hoc vién cao hoc
trén dia ban tinh Bén Tre.

Haoi thao nham bao c&o va thao luan mot s6 két qua nghién ctru ciing nhu gidi thiéu va quang
b4 cac san pham tur dé tai “Ung dung cdng nghé tién tién trong bao quan va ché bién san pham tir
qua nhan” do GS.TS Nguyén Vin Mudi — Trudng Pai hoc Can Tho 1am chu nhiém dé tai. Cac tham
luan dugc trinh bay tai Hoi thao thé hién bao quét cac két qua nghién ciru chinh cua dé tai. Pong
thoi, thdng qua viéc nhan cac thong tin phan hoi, y kién dong gop cho cac san pham, cac bao céo két
qua cua déu tai trén ngudn nguyén liéu nhan dwoc trong tai tinh Bén Tre dé hoan thién thém cac két
qua va cai thién chét lwong cua bao céo tong két.

Tai Hoi thao, cac dai biéu da duoc nghe cac béo cdo xoay quanh chu dé phat trién va da dang
héa cac san pham tir ngudn nguyén liéu nhan tai Bén Tre noi riéng va ving PBSCL néi chung. Trong
d6, 1am rd théng qua ba tham luan chinh bao gom:

-i) Tham luan 1: “Bdc tinh hinh théai, héa Iy va gid tri dinh dudng ciia mét sé giong nhan tai
tinh Bén Tre va dong bang séng Ciru Long”.

- Tham luan 2: “Ky thudt ché bién va bdo qudn nhén Idor (Euphoria Longan Lam.) sdy kho
nguyén vo .

- Tham luan 3: “Bién phéap giam ty 1é nut vo trong lanh dong va trir dong qua nhan Idor
(Euphoria Longan Lam)”.

Théng qua ba tham luan dugc trinh bay tai Hoi thao, cac dai biéu da dua ra nhitng y kién gop
phan hoan thién hon nhimng béo c4o a trinh bay cho giai doan hoan thién bao tong két sap tai.

Vé hgi thao khoa hoc, nhém nghién ctu da thanh cong trong chia s¢ céc két qua nghién cuu
da dat duoc trong pham vi dé tai, cling nhu da gidi thiu mot sb noi dung vé: ddc tinh hinh théi, hoa
Iy va gia tri dinh duong cua mot so giong nhan tai tinh Bén Tre va dong bang séng Ciru Long; Ky
thudt ché bién va bdo qudan nhan Idor (Euphoria Longan Lam.) sdy khé nguyén vé; Bién phdp gidam
ty 1é nut vo trong lanh dong va triv dong qua nhan Idor. Bén canh d6 Hoéi thao cting da thong tin so
bd vé cac quy trinh san xuat san pham tir nguyén lidu qua nhan nhu: quy trinh cong nghé so ché va
bao quan nhén tuoi nguyén qua (khdng str dung luu huynh); quy trinh cdng nghé so ché va bao quan
nhan lanh dong; quy trinh céng nghé bao mang nano dé ho trg kéo dai thoi gian bao quan qua nhan;
quy trinh cong nghe ché bién giam thiéu thit com nhén c6 bao mang nano an dugc; quy trinh Cong
nghé ché bién va bao quan san pham nhén say kho nguyén vo; quy trinh cong nghé ché bién va bao
quan san pham thit com nhén sy thing hoa. C6 thé noi rang, cac thong tin dugc trao d6i tai Hoi thao
nay la cac tu lidu quy gia dé nhém nghién ciru ddi chiéu va hoan thién thém nira két qua cua dé tai
truge khi bdo cdo nghiém thu.

14.2. Trién 18m, gi¢i thiéu san phidm

Nham gi6i thiéu quang béa cac san phim tir két qua nghién ctu cua dé tai dén gan hon véi
ngudi tiéu dung, viéc tham gia trién 1am, gigi thi¢u san pham 14 can thiét; trong d6 03 két qua trién
1am, giéi thiéu san pham tiéu biéu Ia (1) Hoi chg x(c tién thuong mai khu vuc Kinh té tap thé, Hop
tac x4 - Bac Liéu 2025, dién ra tir ngay 06 dén ngay 08 thang 3 nim 2025; (2) L& hoi Banh dan gian
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Nam B lan tha XII nam 2025 tai Can Tho, dién ra tir ngay 04 dén ngay 08 thang 4 nam 2025 tai
Quang trudng quan Binh Thay, TP. Can Tho.

O trién 1am tai Bac Liéu, mot thong tin dang cha y 1a yéu cau chia cac mau nho cia nhan séy
thang hoa (3 qua/tli nho), nhiéu tdi nho trong mot bao bi, dong thoi khdng sir dung keo thay tinh dé
bao quan nhan say thang hoa ma nén thay bang bao bi trang nhdm. Cac thdng tin nay ciing chinh 14
co s& dé diéu chinh, thiét ké nhan hiéu, bao bi san pham.

Vé cong tac quang ba san pham, cac san pham tir dé tai ciing dugc tham gia trién 1am tai Hoi
cho va L& hoi Banh dan gian Nam B 1an thie XII nam 2025; thong qua do budce dau gioi thiéu san
pham tur két qua nghién cuu. Tai day, nhitng trao doi tir cac dai biéu tham du va cac nguoi tiéu ding
cling gop phan hoan thién cac san pham hon, hudéng dén thuong mai héa manh mé chudi cac san
pham nay trong thoi gian téi.
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PHAN 2. KET LUAN VA KIEN NGHI
1.1. Két luan

Dé tai da dat dugc cac két qua theo muc tiéu dé ra, cu thé la:

- Xay dyng duoc bo co s6 dit ligu vé bon g[éng nhén du*qc’trc‘}ng nhiéu tai tinh Bén Tre (Idor,
Xuong com vang, Xuong tim, Thanh nhan) bao gom céc théng so vé dac tinh hoa, ly, chat luvgng an
va ngoai quan cua qua. Thong qua phuong phap phan tich thanh phan chinh PCA xac dinh nhiing
khéc biét vé chat lugng bong gidng nhin dé xac dinh muc tiéu san Xuét cho tung giéng, dong thoi
chon Iya nguyén liéu phu hop cho ché blen‘sau dol voinhan la glong nhan Idor. Pua ra phan loai chi
tiét hon vé cac nhom nhén giong Idor va dé xuat hudng ché bién phu hop.

- Nghién ctru da dé xuat duoc 06 quy trinh san xuat hoan chinh voi day du thong so ky thuat
tar nguon nguyén lieu qua nhan Idor tai tinh Ben Tre. Cac quy trinh nghién ctru déu cho thay diém
méi trong k¥ thuét che bien, ap dung cac cong nghé hién dai hodc to hop cac cong nghé mai, giai
guyet dugc cac han ché ciaa quy trinh ché bién truyén th6ng

- Xay dung hoan thién quy tinh ché bién nhan Say kho nguyén tréi vai chét lugng vuot troi
hon so véi c&c san pham hién c6 trén thi truong, san pham 6 tinh canh tranh dic biét cao. Quy trinh
ché bién dé& thyc hién véi hiéu qua cao, chat lugng tét.

- Quy trinh cdng nghg ché bién cac san pham tir qua nhan da duoc trién khai ché bién véi quy
mo thuc te. bac biét, qa ho trg hoan thién ho so dang ki OCOP 3 sao cho ba san pham san xuat theo
quy trinh dé xuat tur két qua nghién ctu.

1.2. Kién nghi

Dé hoan thién thém két qua nghién ctru, d& tai xin d& xuat mot sé kién nghi sau:

+ DPon vi tiép nhan tiép tuc hoan thién diéu kién nha xwong dé thir nghiém va san xuat thyc té
da quy trinh san xuat cac san pham tir qua nhan

+ Tiép tuc tham dy cé&c hdi cho dé quang ba san pham.

+ Tinh dinh muc kinh té cho cc san pham tir dé tai.
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