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DANH SACH TU VIET TAT

Association of analytical communities

(Hiép hoi cac nha hoa phan tich chinh thdng)

Can ban kho

Conlony forming unit (don vi khuan lac)

Chét khé nguyén liéu

Pong bang song Ctru Long
2,2-Diphenyl-1-picrylhydrazyl

bai thao duong

Effective Concentration 50% (Nong d6 hiéu qua 50%)
Gallic acid equivalent (twong duong gallic acid)
Generation Y (thé hé duoc sinh ra trong khoang 1981 — 1996)
Generation Z (thé hé dugc sinh ra trong khoang 1997 — 2012)
Hemoglobin (Lugng huyét sic to trong mét thé tich mau)
Inhibitory concentration 50% (Nong do ¢ ché 50%)
Lethal Dose 50% (Liéu gy chét 50%)

Optical density 0.5 (6 hip thu sang 0,5)

Polyphenol oxidase

Phong thi nghiém

Quy chuan qudc gia

Quercetin equivalent (tuong duong quercetin)

Response surface methodology (phuwong phap dap tng bé mat)
Total antioxidant capacity (kha nang khang oxy héa tong)
Tiéu chuin Viét Nam

Trolox equivalent (twong duong trolox)

Trolox equivalent antioxidant capacity

(Kha nang khang oxy hoa trong duong trolox)

Total Flavonoid Content (Ham lugng Flavonoid tong)
Total Phenolic Content (Ham luong polyphenol téng)
Total soluble solid (tong s6 chét kho hoa tan)
Polyoxyethylene (20) sorbitan monooleate

Value-added tax (Thué tri gia gia tang)

World health organization (Té chuc Y té Thé gisi)
Weight/volume (khéi luong / thé tich)

Weight/weight (khdi luwgng /khi lugng)
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BO GIAO DUC VA PAO TAO
TRUONG PAI HQC CAN THO

THONG TIN KET QUA NGHIEN CUU

1. Théng tin chung:

- Tén @@ tai: Nghién ctru san xuat san pham Cider va tra tdi loc tir busi Nam Roi va cam Sanh
tinh Vinh Long

- Mi s6 d¢ tai (hodc ma sb hop dong): 03/HDP-2021

- Chui nhiém d¢ tai: GS. TS. Nguyén Vin Mudi

- T6 chire chu tri: Truong Pai hoc Can Tho

- Thoi gian thyc hién: 24 thang (thang 5 nam 2021 dén thang 4 nam 2023)

Gia han: 6 thang (thang 5 ndm 2023 dén thang 10 nim 2023)

2. Muc tiéu:
2.1. Muc tiéu chung

San xudt ra 04 dong san pham (Cider va tra tai loc) tir budi Nam Roi va cam Sanh tinh Vinh
Long dat chat Iugng theo ti€u chuan Viét Nam va cé gia tri thuong mai cao.
2.2. Muc tiéu cu thé

Duya trén muc ti€u téng quat, dé tai s& thuc hién nhitng muc ti€u cu thé sau day:

- Hoan thién quy trinh cong nghé ché bién 4 san pham dic trung tir busi Nam Roi va cam
Sanh (Cider va tra tui loc).

- Xac dinh ché do bao quan thich hgp cho tirng loai san phém dat tiéu chuén an toan vé sinh
thuc pham.

- X4y dyng tiéu chuin co s& cho 04 dong san pham (Cider va tra tai loc) tir budi Nam Roi va
cam Sanh.

- Hach toan kinh té dé danh gia duogc gia tri thuong mai ciia 04 dong san pham dic trung tir
budi Nam Roi va cam Sanh.
3. Tinh méi va sang tao

Nghién ctru quy trinh cong nghé, san xuat 02 nhoém san pham thudc d6 udng dinh dudng tir
budi Nam roi va cam Sanh s& su dung cac phuong phap tién tién cép nhat trong timg cong doan cua
quy trinh. Moi cong doan trong mot quy trinh ¢6 thé dugc thiet ké mot thiét bi van hanh phu hop
(ban tu dong, gia ca phu hop), cd thé gitp cac co s san xuat trién khai thye t€ mot cach hi€u qua.

Da dang cac dong san pham bang viéc tan dung tur dang nguyén liéu co pham chat tt dé san

Xuit san phdm cao cap den cac san pham gia tri gla tang tir dang nguyén liéu co chat luong thap hon,
nang cao hiéu qua kinh té cho ngudi trong budi va cam.

Nghién ctru st dung toan dién ngudn nguyén lidu tir 2 ciy c6 mui trong diém cua tinh Vinh
Long la nén tang cho viéc nang cao gia tri thuong mai ctia ngudn nguyén liéu nay, dic biét la cam
Sanh dang dugc trong rat pho bién nhung chi dang duogc ti€u thu ndi dia.

Két qua ctia nghién ctru s€ gop phan thay d6i suy nghi clia nguoi san xuét, nguoi tiéu ding vé
cach thirc san xuét, bao quan va sir dung san pham.
4. Két qua nghién ciru

Thong qua cac két qua didu tra thir cAp va diéu tra thuc té, dé tai nhan thiy yéu ciu can phai
phat trién dong san pham Cider va tra tti loc tir nguyén li¢u cay c6 mui. Budi Nam Roi va cam Sanh
trong tai tinh Vinh Long 1a ngudn nguyén li€u doi dao, c6 déc tinh phu hop dé phat trién hai dong
san pham nay.

Trén co s dinh hudng sir dung ngudn nguyén liéu qua buéi Nam Roi va cam Sanh tai tinh
Vinh Long, nghién ctru da xay dung dugc b co sd dir liéu vé cac déc tinh co ban clia qua budi Nam
Roi va cam Sanh trong & tinh Vinh Long theo tirng nhom phén loai. Poi véi buwéi Nam Roi, co
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6 phan nhoém budi, gdm budi bi, budi dan, budi nhi, budi nhét, budi dic biét va budi ngoai ¢d. Cac
phan nhoém budi déu c6 sy khac biét vé ti 1¢ phan bd cac thanh phan, vé cac chi tiéu chat luong nhung
kho phén biét dua trén mau sic. Vé co ban, budi c¢6 khdi luong cang 16n ¢6 ti 1¢ phan an dugc cang
nhiéu, cling ddng thoi twong g v6i chit lugng phan an dugc ¢ murc cao (gia tri TSS, ti 1€ TSS/TA).
Diéu nay dong nghia v&i budi ngoai ¢ s& co chat lugng an t6t nhat. Tuy nhién, néu chi xét vé chi
ti€u vitamin C, qua budi nhét, budi dic biét va budi ngoai cd co chét lugng gan twong duong. Xét
vé vo xanh va vo tring qud, ham luong cao ciia chi sé polyphenol tong va flavonoid tong cho thiy vo
qua 13 ngudn nguyén lidu giau hoat chat sinh hoc. Cac nhém chét c6 hoat chét sinh hoc hién dién nhiéu
nhit & qua budi bi, giam dan dén budi dan va thap nhat & budi nhi, sau d6 lai ting 1én va gan bang
nhau & budi nhét, buodi dic biét va budi ngoai ¢d. Con doi véi qud cam Sanh, qua duoc phan loai
thuong mai thanh 4 nhém: cam bi, cam xu, cam loai 2 va cam loai 1. Ciing tuong ty nhu budi Nam
Roi, khéi lugng qua cang cao tuong tng vdi ti 1 phén an dugc cang 16n. Qua cam loai 1 co ti I€ phﬁn
an duoc 16n nhit va ciing dong thoi ciing c6 chi s TSS/TA, thé hién chat luong an cao nhat. Tuy
nhién, cam loai 2 c¢6 ham lugng vitamin C va ham lugng chét kho hoa tan cao hon. Ghi nhén hoat tinh
khéng oxy hoa dat cao nhit trong vo cam bi va ham luong naringin dat cao nhit trong vo cam xu.

Cider duogc san xuét tir dich ép qua cam Sanh va budi Nam, von 1a dang nguyén liéu c6 nhiéu
tac dung tét cho st kho¢ con ngudi. Nghién ctru dé xay dung thanh cong quy trinh san xut Cider
thong qua 8 cong doan: cat ddi, ép tach nudc; xtr Iy déng va phdi tron phuy gia; xir Iy enzyme va thanh
trung dich qua; 1én men chinh; 1én men phu, lang can, dong chai va thanh trung. O timg dang san
pham, quy trinh ché bién ciing dugc nghién ctru diéu chinh pht hop. Cu thé, d6i voi Cider cam Sanh,
céc diéu kién thich hop cho qua trinh 1én men Cider tir cam Sanh bao gdm ti 1& phéi tron dich qua va
nuée 1:1 (v/v), nghiém thirc t6i uu cho quy trinh 1én men san xuat Cider cam Sanh véi dich qua duoc
diéu chinh 18,91°Brix, pH 4,73 va nong d6 nAm men Saccharomyces cerevisiae BV818 0,04% wiv,
sau thoi gian 1én men 40 gio (trong ung con 10,4°Brix) da tao ra san pham 1én men c¢6 do con dat
4,95% vI/v. Con ddi véi Cider buéi Nam Roi, cac diéu kién twong tmg lan luot 14 ti 1¢ phdi dich qua
va nu6e 1:1 (v/v), diéu chinh dén 18°Brix, pH 5 va ndng d6 nAm men Saccharomyces cerevisiae
BV818 0,04% w/v, sau thoi gian 1én men 40 gio da tao ra san phém 1én men ¢ do con dat 4,87% viv
(tuong ing con 11,2° Brix) . Cider cam Sanh va budi Nam Roi déu c6 kha ning 6n dinh chat luong
tuong ddi t6t ma khong can dung phu gia. Viéc thanh trung Cider ¢ nhiét d6 72°C duoc ap dung dé
gia tang kha nang bao quan cho san pham (PU = 120 don vi, twong duong 18 phut). San pham Cider
bao quan & diéu kién nhiét do thudng sau 8 tuan déu dugc danh gia t6t.

Song song d6, phan vo clia qua cam Sanh va buéi Nam Roi ciing duge str dung dé ché bién
san pham tra tdi loc. Quy trinh san xudt tra gdm 8 cong doan, c6 thé liét ké gdm: cit lat, chan, ngdm
phu gia, x4 déing, siy so bo, sao kho, phdi ché, bao goi va bao quan. Két qua nghién ciru cho thdy vo
qua budi Nam Roi duoc chan trong nudc soi (100°C) véi thoi gian 60 gidy, ngam trong dung dich
mudi NaCl 10% (ti 1& 1:5 w/v) sau do6 xa lai véi nudc (i 1é 1:4, w/v), siy so bd bang khong khi nong
& nhiét d6 60+2°C trude khi sao rang & nhiét do 140+£2°C dén d6 4m cudi ctia san pham 8% la pha
hop cho ché bién tra thi loc. Quy trinh san xudt tra ti loc tir vo qua cam Sanh ciing tién hanh twong
tu, voi thong sb cia ting cong doan duge diéu chinh, cu thé nhu sau: Chan trong nudce s6i (100°C)
v6i thoi gian 90 gidy, ngam trong dung dich mudi NaCl 10% (ti 18 1:3 w/v), sau d6 ngam trong CaCl,
1%, xa lai v&i nuoc (ti 1€ 1:4, w/v), séy so bd nhiét @6 50+2°C trudc khi sao rang ¢ nhiét d6 120+£2°C
dén d6 am cubi cta san phdm 8%. Trén co s& danh gia hoat tinh cta tra tai loc dua trén kha ning
khang oxy héa va ham lugng cdc nhém chét flavonoid, c6 thé két luan chét lugng tra vin dam bao
sau thoi gian bao quan 80 ngay tai didu kién nhiét 6 phong.

Ca hai loai tra thi loc va tra hoa tan déu dugc chirng minh la khong cé doc tinh cép, c6 kha
ning khang oxy héa manh, trc ché duoc enzyme o-amylase va a-glucosidase va c6 thé st dung trong
hd trg ha glucose huyét. C6 thé thuc hién phdi tron tra tai loc véi cac thanh phan cé ngot, hoa dau
biéc va hoa bup gidm/hoa nhai thu dugc san pham c6 gi tri cam quan cao va chira cac hop chat co
hoat tinh sinh hoc quan trong. Tuong tu, san phém Cider cam Sanh va budi Nam Roi cling dugc
danh gia cam quan va nhan duoc cac phan hdi tich cyc tir nguoi tiéu dung. Panh gia chat lwong mau
cho thay, ca 04 dong san pham Cider va tra thi loc déu dép mg cac quy chun, tiéu chuan phap luat
con hiéu lyc (cu thé 1a QCVN 6-2:2010/BYT ddi v6i san pham Cider (46 con nho hon 8,5% v/v), va
TCVN 7975:2008 ddi véi san pham tra thiao moc). Két qua danh gia nay ciing 1a co sé dé nghién ciru
xay dung bd tiéu chuan co sé cho 04 dong san pham.

Vi
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Duya trén thanh c6ng ¢ quy trinh san Xuit & quy m0 phong thi nghiém, nghién ctru tiép tuc thyuc
hién scale-up quy trinh san xuét va chuyén giao két qua dén don vi phoi hop chinh la Trung tam Ung
dung Khoa hoc Cong nghé tinh Vinh Long. Budc dau thir nghiém san xuit & quy mé pilot da thanh
cong voi Cider ¢ quy m6 50 L dich qua/meé va tra tai loc & quy mo 5 kg vo qua/me (=10 kg nguyen
liéu/mé). Céc san pham thu dugc tir qua trinh san Xuit & quy mo pilot déu dap g cac tiéu chuan co
sO da xay dung, chimg minh sy 6n dinh cua quy trinh san Xuit trong tmg véi chat lugng san phan}
thg nhén. Céc s0 liéu thoi gian va dinh rpt’rc sdn xuat song song d6 cling dugc ghi nhan, lam co s¢ dé
ki€ém soat quy trinh va hach toan kinh té.

Hach toan kinh té cho 04 dong san phém Cider va tra thi loc tur budi Nam Roi va tir cam Sanh
0 quy md san xudt nho (S0L dich qua/ngay d6i voi Cider va 20 kg vo qua/ngay dbi tra tai loc) trong
diéu kién c6 vay von va khong c6 vay von san xuit déu cho thdy nguoi dau tu c6 thé thu dugc loi
nhudn tir 04 quy trinh san xuit ndy, ngay ca khi gia nguyén li¢u tang cao. Déi voi san pham Cider,
co cdu gia thanh chii yéu dén tir: chi ph1 bao bi; chi phi thiét bi va nhan cong; chi phi quang cdo; chi
phi nguyén liéu; chi phi phu gia va cudi cung la thué VAT. Con dbi v6i san pham tra tui loc, co cau
gia thanh dén tir: chi phi bao bi; chi phi thiét bi va nhan cong; chi phi quang cao; thué VAT va cudi
cung la chi ph1 nguyén liéu phuy gia. Két qua tinh toan 1a co s& tham khao dé dau tu, ciing nhu dinh
huéng dé cai thién quy trinh san xuit qua d6 hudng dén nang cao chat luong san phdm va ting mirc
loi nhuén cho doanh nghiép.

5. San pham

San pham khoa hoc:

- 03 bai bao trong nude duge dang trén tap chi khoa hoc chuyén nganh, c6 chi s6 ISSN nam
trong danh muc tinh diém ctia Hoi dong Chirc danh Giao su Nha nudce (dang ky 02)

v Nguyén Thi M(f)ng‘Tuyén, Luu Minh Chau, Nguy§~n Ngoc Thanh, Bui Hoang DPang
Long, Boan Thi Ki€u Tién, Tran Thanh Trac, Nguyén Van Muoi, Huynh Xuan Phong
(2022). Toi uu hoa mét so dicu kién 1én men Cider tir cam Sanh (Citrus nobilis L.
Osbeck). Tap chi Khoa hoc va Cong nghé Dai hoc Thai Nguyén, s6 227(14): 48 — 56.

v" Bui Ngoc Bao Tran, Tran Thi Giar~1g, Luu Minh Chéau, Nguyén Ngoc Thanh, Tran
Bach Long, Tran Thanh Tric, Nguyeén Van Muoi, Huynh Xuén Phong (2022). Nghién
ctru cac dieu kién 1én men Cider tr bu¢i Nam Roi (Citrus grandis L.). Tap chi Khoa
hoc va Cong nghé Dai hoc Thdi Nguyén, s6 227(14): 151 — 159.

v' Mai Thanh Thai, T6 Nguyén Phu¢c Mai, Nguy&n Vin Muoi (2022). Tinh chét hoa Iy
va céc hop chét sinh hoc cua qua cam Sanh dugce trong tai Vinh Long. Tap chi Cong
thuong, so 22: 388 — 393.

- Tai li¢u huéng dan k¥ thuat: cung cip tu liéu hudng dan quy trinh k¥ thuat san xuét 4 dong
san pham (cam nang, t& budm gidi thiéu quy trinh, videoclips)

San phim dao tao:

_ Tham gia dao tao 02 thac si nganh Cong ngh¢ Sinh hoc va 01 thac s nganh Cong ngh¢ Thuc
pham (dang ky 02).

Bui Ngoc Bao Tran, hoc vién cao hoc khoa 27 (2020-2022), nganh Cong ngh¢ Sinh hoc,
Truong Pai hoc Can Tho. Hoc vién cao hoc tl}l,rc hién luén van thac si theo dinh hudng dé tai. Tén
ludn van: Nghién ctru quy trinh san xuét san pham Cider tir busi Nam Roi (Citrus grandis L. Osbeck)
Vinh Long. Ngudi hudng dan: TS. Tran Thi Giang va PGS. TS. Huynh Xuén Phong. Dinh kém minh
ching san pharn la “Bang t6t nghiép thac st (s6 0007129) va “Phu luc vin bang tot nghiép thac si”
¢6 thong tin vé ludn vin t6t nghiép.

Nguyén Thi Mong Tuyen, hoc vién cao hoc khoa 27 (2020-2022), nganh Cong nghé Sinh hoc,
Truong Pai hoc Can Tho. Hoc vién cao hoc thl.l‘Cq hién luén van thac si theo dinh hudng dé tai. Tén
ludn vén: Nghién ctru quy trinh san xuat san pham Cider tr cam Sanh (Citrus nobilis L. Osbeck)
Vinh Long. Nguoi hudng dan: PGS. TS. Huynh Xuan Phong. Dinh kém minh chimg san pham la
“Quy¢t dinh cong nhan tot nghiép” c6 thong tin vé luan van t6t nghiép va “Bang tot nghiép thach si”
(s6 0007123).

Mai Thanh Thai, hoc vién cao hoc khoa 27 (2020-2022), nganh Cong nghé Thyc pham,
Truong Pai hoc Can Tho. Hoc vién cao hoc thuc hién ludn van thac si theo dinh hudng dé tai. Tén
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luan van: Xay dung quy trinh ché bién tra tai loc tir vo cam Sanh (Citrus reticulata) tréng tai tinh
Vinh Long. Nguoi hudng dan: GS. TS. Nguyén Vin Mudi. Dinh kém minh chimg san pham 1a “Bang
tot nghiép thac si” (s6 0007481) va “Phu luc vin bang t6t nghiép thac si” ¢6 thong tin vé luan vin
t6t nghiép.

San phim tng dung:

v' Béo céo diéu tra thuc té quy trinh san Xuét cic san phéquider va tra tai loc tir budi Nam
Roi va cam Sanh va phan tich chat lugng cac dong san pham.

v" Béo céo su thay ddi cac dic tinh co ban cia qua budi Nam Roi va cam Sanh dugc tréng tai
tinh Vinh Long.

v' 02 quy trinh k¥ thuat ché bién va bao quan san pham Cider tir budi Nam Roi va tir cam Sanh.

v' 02 quy trinh k¥ thuat ché bién va bao quan tra tdi loc tir vo budi Nam Roi va cam Sanh.

V' 04 bo tiéu chuan co s cia 04 dong san pham Cider va tra thi loc tir vo budi Nam Roi va
cam Sanh.

v' 04 bao cao phan tich/hach toan kinh té cho 04 dong san pham.

v' Béo c4o khoa hoc tong két.

6. Phuong thirc chuyén giao, dia chi img dung, tac dong va loi ich mang lai ciia két qua nghién ctru:

Ban chu nhiém dé tai va co quan chi tri 1a Truong Dai hoc Can Tho da phdi hop voi Trung
tam Ung dung Khoa hoc Cong nghé tinh Vinh Long thyc hién thanh cong xay dung mé hinh san
xudt thyc t& & quy mo pilot. Pong thoi nghién ciru ciing da hach toan kinh té cho 04 dong san phdm
Cider va tra tai loc tir buéi Nam Roi va tir Cam Sanh & quy mé san xuat nho. Pay 14 co s& dé nhom
nghién ciru c6 thé tu van déu tu va hd trg chuyén giao két qua dé tai dén cac co so san xuit khi co
yéu cau.

Thanh cong ctia d& tai tao ra san pham tir ngudn nguyén lidu dia phuong, giup tang thu nhap
cho nguoi dan va cac co so ung dung; gop phan dinh huong phat trién cac ngudn nguyén lidu thé
manh cua tinh. San pham tan dung hau hét cac thanh phan tir buoi Nam Roi va cam Sanh, diéu nay
gitip tranh lang phi ngudn nguyén liéu bo di. Hon nira, quy trinh san xuét khong sir dung phu gia hoa
chat doc hai gay 6 nhiém méi trudng 1a diéu kién tich cuc dé nang cao gia tri thuong pham cho san
pham.

Hoi thao trién khai quy trinh ché bién va bao quan cac san pham tir Cam Sanh va budi Nam
Roi di duoc td chirc vao ngay 20/10/2023, tai Hoi trudng Trung tim Ung dung Khoa hoc Cong nghé
tinh Vinh Long, thu hut khoang 50 dai biéu tham du. Thong qua kénh thong tin truc tiép tai hoi thao
va kénh thong tin gian tiép (Bio Vinh Long, Pai Phat thanh - Truyén hinh Vinh Long), két qua dé
tai co thé duogc chia sé rong rai, la tu li¢u khoa hoc hitu ich ciing nhu tao tién dé cho viéc dau tu phat
trién, ning cao gia tri budi Nam Roi va cam Sanh cho tinh nha.

To chirc chi tri Chii nhi¢gm d@ tai
TL, HIEU TRUGNG
TRUGNG.BHANG QUAN LY KHOA HOC ‘—"71 e

GS. TS. Nguyén Vin Mudi

Lé Nguyén Poan Khoi
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INFORMATION ON RESEARCH RESULTS

1. General information

- Project title: Research on manufacturing Ciders and herbal tea bags from Sanh orange and
Nam Roi pomelo in Vinh Long province.

- Code number (or contract code number): 03/HP-2021

- Research manager: Prof. Dr. Nguyen Van Muoi

- Host institution: Can Tho University

- Duration: 24 months (May 2021 to August 2023)

Extended: 6 months (May 2023 to October 2023)

2. Objectives

2.1 General objective

Manufacturing 04 products (Ciders and herbal tea bags) from Nam Roi pomelo and Sanh orange
from Vinh Long province, meeting Vietnamese National Standards and having high economic value.

2.2 Specific objectives

Based on the general objective, the project’s specific goals could be deployed as follows:

- Perfecting 04 specialized manufacturing processes for Nam Roi pomelo and Sanh orange
(Ciders and herbal tea bags)

- Determine the suitable storage conditions for each product, meeting food hygiene and
safety standards.

- Establishing 04 manufacturing standards for products (Ciders and herbal tea bags) processed
from Nam Roi pomelo and Sanh orange.

- Economic accounting to estimate commercial value for 04 specialized products from Nam
Roi pomelo and Sanh orange.

3. Creativeness & innovativeness:

Researching the manufacturing processes of 02 kinds of nutritional products from Nam Roi
pomelo and Sanh orange will employ updated advanced methods in every single step. Every process
step will be designed with specific equipment (semi-automatic with a reasonable price) to help the
manufacturer set up and run the process effectively.

Diversifying the products to use all parts of the fruit to produce the main products with high
guality and value-added by-products from all ranges of material help to increase the economic
income for orange and pomelo cultivators.

The Research project will focus on using the 02 most crucial citrus crops of Vinh Long
province, primarily helping to increase the economic value of that fruit, especially for Sanh orange,
which was widely cultivated but only consumed domestically.

Research results contribute to changing the mindset of manufacturers and consumers about the
methods of manufacturing, using, and preserving the products.

4. Research results

Results from secondary and actual investigations proved the need to develop products like
Ciders and herbal tea bags from citrus fruit. Sang orange and Nam Roi pomelo from Vinh Long
province are abundant in resources and have the suitable characteristics to develop those two kinds
of products.

To effectively employ Nam Roi pomelo and Sanh orange from Vinh Long province, the study
built a database on the basic characteristics of those fruits by different grading groups. For Nam Roi
pomelo, there were a total of six sub-groups, namely: tiny pomely, small pomelo, second-grade
pomelo, first-grade pomelo, special-grade pomelo, and oversized pomelo. That subgroup had a
significant difference in fruit ratio and fruit characteristics but was almost identical in the color of
the peel. Basically, the larger the fruit, the higher the percentage of edible parts, which also
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corresponds to a high eating quality (indicated by high TSS value and TSS/TA ratio). This meant
that oversized pomelo was the most delicious one. However, if the vitamin C content was also
considered, first-grade, special-grade, and oversized pomelo had nearly the same quality. In the
flavedo and albedo of the peel, a high content of phenolic and flavonoid content was found, indicating
that the peels were a rich source of biologically active ingredients. Those bioactive compounds were
the most abundant in tiny pomelo, gradually decreasing in small pomelo and lowest in second-grade
pomelo, then increasing again and nearly equal in the first-grade, special-grade, and oversized
pomelo. As for Sanh orange, the fruits were commercially graded into four groups: first-grade orange,
second-grade orange, ruffled orange, and tiny orange. Like Nam Roi pomelo, the larger the fruit, the
higher the percentage of edible parts. First-grade orange, which had the highest edible part, also had
the TSS/TA ratio, indicating the highest eating quality. However, second-grade pomelo had the
highest contents of vitamin C and soluble solid content. It was also noted that the antioxidant activity
is highest in tiny orange peels, and naringin is highest in the peel of ruffled oranges.

Cider could be produced from the juice of Sanh orange and Nam Roi pomelo, which had many
good effects on human health. The study has successfully built a Cider manufacturing process
through 8 steps: cutting the fruit in half, juicing, reducing bitter taste and mixing additives, enzyme
treatment and pasteurization, primary fermentation, secondary fermentation, sedimentation, bottling,
and pasteurization. For each product type, the manufacturing process is also studied and re-adjusted
accordingly. Specifically, for Sanh orange Cider, the appropriate conditions for fermentation include
mixing fruit juice and water at the ratio of 1:1 (v/v), and the optimal conditions for the fermentation
process with fruit juice adjusted to 18.91°Brix, pH 4.73 with the addition of Saccharomyces
cerevisiae BV818 yeast concentration 0.04% wi/v. After primary fermentation for 40 hours, the ABV
(alcohol by volume) of the product reached 4.95% v/v (till 10,4°Brix). As for Nam Roi pomelo Cider,
the corresponding conditions are fruit juice: water ratio at 1:1 (v/v), adjusted the mixture to
18.00°Brix, pH 5.00 and Saccharomyces cerevisiae BV818 yeast at 0.04% w/v. After primary
fermentation for 44 hours, the ABV (alcohol by volume) of the product reached 4.89% v/v (till
11,2°Brix). Sanh orange and Nam Roi pomelo Cider had relatively stable quality without adding
additives. Cider can be pasteurized at 72°C to increase the product's preservation ability (PU = 120
units, equivalent to 18 minutes). Cider products could be stored at room condition after eight weeks,
still rated as good.

At the same time, peels of Sang orange and Nam Roi pomelo could also be used to make herbal
tea bags. The herbal tea bags manufacturing process involves eight steps: slicing, blanching, soaking,
bitter compounds removal, primary drying, roasting, mixing, packaging and storage. For Nam Roi
pomelo peel, the results showed that blanched the peel in boiling water at 100°C for 60 seconds,
soaked in salt solutions (NaCl 10%, 1:5 w/v), then rinsed with water (1:4 w/v), primary dried by hot
air at 60+2°C before roasting at 140+2°C till the moisture content reached 10% were suitable for
manufacturing herbal tea bag. As for Sanh orange, blanched in boiling water at 100°C for 90 seconds,
soaked in salt solutions (NaCl 10%, 1:3 w/v), then rinsed with water (1:4 w/v), primarily dried by
hot air at 50+£2°C before roasting at 20+2°C tills the moisture content reached 8% were suitable.
Based on the measuring of the content of bioactive compounds and antioxidant capacity of the
products, it showed that the quality of those herbal tea bags can still be guaranteed after 80 days of
storage at room conditions.

Both tea bags have been shown to have no acute toxicity, strong antioxidant capacity, inhibit
a-amylase & a-glucosidase enzymes & can be used in lowering glucose in the blood. It was also
possible to mix tea bags with stevia, blue pea flowers, and Hibiscus flowers to obtain products with
high sensory value and more bioactive compounds. Similarly, Sanh orange and Nam Roi pomelo
Ciders were sensory analyzed and received positive consumer feedback.

Evaluation of sample quality shows that all 04 products of Ciders and tea bags met active
domestic regulations and standards (specifically QCVN 6-2:2010/BYT for Cider products (with
ABYV < 8,5%)) and TCVN 7975:2008 for herbal tea products). Those results served as the baseline
for control of the manufacturing process and establishment 04 manufacturing standards for those
products.

Based on the success at the laboratory-scale production, the research continued to scale up the
production lines and transfer the results to the main coordinating unit, the Center of Science and
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Technology Application of Vinh Long province. Initial pilot-scale production testing had been
successful with Cider at the scale of 50 L fruit juice per batch and tea bags at 5 kg peel per batch (»
10 kg fruit per batch). The products obtained from the pilot-scale production all met the established
manufacturing standards, proving the stability of the manufacturing process as corresponding to the
products’ quality. Time and MRP (material requirement planning) data were also collected, serving
as a basis for process control and economic accounting.

Economic accounting for 04 products (Ciders and tea bags) from Nam Roi pomelo and Sanh
orange on a small-scale production line (50L of juice per day for Cider processing and 20 kg of fruit
peels per day for tea bags processing) in both loan and no loan borrowed hypothesis. The results all
showed that investors could profit from these four production processes, even when raw material
prices were high. For Cider products, the price mainly comes from packaging and labeling costs,
equipment and labor costs, advertising costs, raw material costs, additive costs, and finally, VAT. As
for tea bag products, the price comes from packaging and labelling costs, equipment and labor costs,
advertising costs, VAT, and finally, the cost of raw materials and additives. Calculation results are a
reference for investment, as well as orientation to improve production processes, enhance the quality
of products, and increase profits for businesses.

5. Products
Scientific products:

- 03 domestic scientific articles published in journals recognized by the State Council for
Professor Title (registered 02)

v" Nguyen Thi Mong Tuyen, Luu Minh Chau, Nguyen Ngoc Thanh, Bui Hoang Dang
Long, Doan Thi Kieu Tien, Tran Thanh Truc, Nguyen Van Muoi, Huynh Xuan Phong
(2022). Optimization of fermentation conditions in Cider production from king orange
(Citrus nobilis L. Osbeck) TNU Journal of Science and Technology, 227(14): 48 — 56.

v Bui Ngoc Bao Tran, Tran Thi Giang, Luu Minh Chau, Nguyen Ngoc Thanh, Tran
Bach Long, Tran Thanh Truc, Nguyen Van Muoi, Huynh Xuan Phong (2022). Study
on the conditions for Cider fermentation from Nam Roi pomelo (Citrus grandis L.).
TNU Journal of Science and Technology, s6 227(14): 151 — 159.

v" Mai Thanh Thai, To Nguyen Phuoc Mai, Nguyen Van Muoi (2022). The
physiochemical properties and bioactive compounds of Sanh orange (Citrus nobilis L.
Osbeck) cultivated in Vinh Long province, Vietham Industry and Trade Magazine, 22:
388 — 393.

- Technical guidance documents: provide guidance documents on the manufacturing processes
of four researched products.

Training products:

Participated in training 03 master students, 02 students in Biotechnology and
01 student in Food Technology (registered 02)

Bui Ngoc Bao Tran, Master of Biotechnology K27 (2020-2022), Can Tho University. The
master's thesis was done with the same orientation as this research. The master's thesis name: Study
the manufacturing process for Cider production from Nam Roi pomelo. Supervisor: Dr. Tran Thi
Giang and Assoc. Prof. Dr. Huynh Xuan Phong. Attached with this document are The master's degree
certification (Serial number: 00007129) and The master's degree certification Appendix in which the
name of the master's thesis was noted.

Nguyen Thi Mong Tuyen, Master of Biotechnology K27 (2020-2022), Can Tho University.
The master's thesis was done with the same orientation as this research. The master's thesis name:
Study the manufacturing process for Cider production from Sanh orange. Supervisor: Assoc. Prof.
Dr. Huynh Xuan Phong. Attached with this document are ""Decision on recognition of master's degree
graduation for master student" in which the name master's thesis were noted and The master's degree
certification (Serial number: 00007123).

Mai Thanh Thai, Master of Food Technology K26 (2019-2021), Can Tho University. The
master's thesis was done with the same orientation as this research. The master's thesis name:

Xi
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Establish a manufacturing process for Sanh orange peel herbal tea bag. Supervisor: Prof. Dr. Nguyen
Van Muoi. Attached with this document are The master's degree certification (Serial number:
00007481) and The master's degree certification Appendix in which the name of the master's thesis
was noted.

Applied products:

v Investigation report on the manufacturing process and production quality of Ciders and tea
bags from Nam Roi pomelo and Sanh orange.

v" Report on changes in basic characteristics of Nam Roi pomelo and Sanh orange grown in
Vinh Long province.

v" 02 Manufacturing processes and storage conditions for Cider products from Nam Roi
pomelo and Sanh orange.

v" 02 Manufracturing processes and storage condition for herbal tea bags from Nam Roi pomelo
and Sanh orange peels.

v' 04 sets of Manufacturing standards for products of Ciders and tea bags from Nam Roi
pomelo and Sanh orange.

v 04 sets of Economic analysis/accounting reports for 04 products.
v" Summary scientific report.
6. Method of transfer, address for application, impact and benefits of research results:

The project members and the host agency, Can Tho University, cooperated with the Center of
Science and Technology Application of Vinh Long province to build a model production plan on a
pilot scale successfully. At the same time, the study also did economic accounting for 04 products of
Ciders and tea bags from Nam Roi pomelo and Sanh organge on small-scale production. This served
as the primary ground for the team to be able to advise the investors and supporters and to transfer
research results when required.

The project's success created specialized products for the local population, helping to increase
income for people and manufacturers and contributing to the development of the province's citrus
fruits. Most of the Nam Roi pomelo and Sanh orange were utilized in those 04 products, thus helping
avoid wasting materials. Furthermore, the production process does not use chemical additives that
pollute the environment, which is favorable for improving the commercial value of the product.

A session on deploying the manufacturing processes and storage conditions for products from
Sanh orange and Nam Roi pomelo was organized on October 20, 2023, at the Hall of the Center of
Application of Science and Technology of Vinh Long province, attracting about 50 delegates who
attended. Through direct information channels at the conference and indirect information channels
(such as Vinh Long Newspaper and Vinh Long Radio and Television Station), the results of the
project can be widely shared and become valid scientific documents, as well as become essential
information for investment and development, enhancing the value of Nam Roi pomelo and Sanh
oranges for the province.

Xii
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PHAN 1. MO PAU

1. TONG QUAN TiNH HINH NGHIEN CUU

Cay c6 mui ho citrus chiém ty trong 16n trong nén nong nghiép thé gidi, ding dau la cam, chanh,
quyt va budi. Budi (Pomelo) la loai cdy an qua thudc ho cam quyt, cé tén khoa hoc 1a Citrus maxima
thudc nhom Citrus trong ho Rutaceace va bt ngudn tir Dong Nam A (nhiéu nhit ¢ Thai Lan va Malaysia)
(Methacanon et al., 2013). Cam (Citrus sinensis) va buai (Citrus grandis) 1a mét trong nhitng loai qua
chiém ty trong cao nht trong chi Citrus. Mdi bd phan ctia qua ho citrus déu co tac dung riéng. Nhin
chung, qua citrus cung cép mot luong 16n chét xo, ¢6 tac dung chéng lai bénh tdo bon va co thé duge
xem nhu mot loai thuc phdm chire ning do no6 c6 thé ngin ngira bénh ly, tiéu chay, bénh viém rudt non.
Ngoai ra, cam con chira cac thanh phan c6 gia tri sinh hoc nhu flavanone, folate, polyphenol, carotenoid,
acid amin (Scudero-Lopez et al., 2013; Chanson-Rolle et al., 2016).

Hai gia tri sir dung chinh cua qua c6 mui 1a tiéu thy dang tuoi va sir dung dé ché bién nude qua.
Trong do, cac san pham ché bién tir cam chu yéu 1a nudc ép tuoi va nudc ¢p co dac, tuy nhién rugu vang
va nude ubng 1én men ethanol (bao gom Cider) 14 cac san phdm c6 tiém nang tir qua cam hién nay (Selli
et al., 2017). Viéc phat trién cac san pham tir qua cam va budi 1a nguyén nhan dan dén su gia ting cac
thanh phan phu pham. Tinh dén nam 2007, 33% tong san lugng trai cdy duoc ché bién, tao ra 15 triéu
tan phu phim chiém gan 50% khéi lwong trai cdy tuoi ban ddu. Luong 16n phu phim nay dit ra yéu cau
101 giai cho bai toan vé giai quyét chat thai va cin bang tai chinh (Putnik, 2017). Gan day, cac nghién
ctru khoa hoc d chirg minh duoc trén vé qua ¢6 mui c¢6 chira mot lugng 16n cac thanh phan gia tri gia
tang c6 tac dung t6t cho stc khoe. Piéu niy md ra mot huong di méi trong tiéu thu vo cdy o6 mui theo
hudng tan dung cac hop chét sinh hoc, trong d6 ing dung san xuét cac loai tra thao moc duoc chu y do
anh huong tir vi ddng san c6 cua thanh phan nay (Putnik, 2017; Satari and Karimi, 2018). Cac thanh
phan c6 hoat tinh sinh hoc hién dién trén v6 qua c6 mii co thé ké dén bao gdm: chét xo, polyphenol,
hop chat mau ty nhién va hop chét tinh dau ty nhién (Putnik, 2017). Nhin chung, cac nghién ctru ¢ ngoai
phat trién toan dién cac san phdm tir budi va cam theo dinh hudéng phat trién san phim nang cao tir nude
ep va tan dung vo qua dé tao nén san pham c6 gia trl tang cao va hudng dén h tro strc khoe. Trong do
viéc khao sat diu kién tién xir ly gitp loai bo chat ddng, duy tri mau sic va xac dinh ché do sdy/xu ly
nhiét thich hop gilp tao ra san pham sy tir vo qua cam, budi theo hudng duy tri cac hoat chat sinh hoc,
hiéu qua khang oxy hoa, ¢ thé st dung nhu tra thao duoc.

Viét Nam ndm & viing nhiét d6i véi khi héu rat phit hop cho cay an qua phat trién. O vung Dong
bang song Ciru Long (PBSCL), cdy c6 mui c6 tiém ning sinh tru'ong t6t va phu hop véi thd nhudng
phu sa ven song. Nho dic tinh thién pht nay, san pham ciy c6 mii, tré thanh ngudn cung cip to 16n cho
xuit khau va cong nghiép ché bién. Viét Nam thudc nhém 16 nude co dién tich thu hoach va san luong
cam 16n nhat thé gidi, ding thir 2 & Péng Nam A sau Indonesia. Tai cac tinh phia Nam, san luong cam
so bo dén cudi nam 2022 dat 1.148.1 ngan tan, chiém 63,5% so véi san lugng ca nude (1.807,9 ngan
tan). Riéng & khu vuc ddng bang song Ctru Long, Vinh Long 1a dia phuong c6 dién tich va san luong
cam 16n nhat, véi hon 18.000 ha cam Sanh, cho ning suét 822 ngan tan (chiém 71,60% so voi PBSCL
va 45,47% so v6i ca nude) (Niém giam Thong ké, 2022).

Cung v6i cam, budi 1a mot trong nhiéu loai tréi cly dic san c6 gia tri kinh té cao. Nam 2017, theo
Tong cuc Thong ké, san lugng budi da ting 13,4% cho thiy su bung nd vé sy phét trién cia loai cay
nay. Budi 1a mot trong 12 ching loai cdy an qua di dugc B Nong nghiép va Phat trién nong thon quy
hoach thanh ving cdy an qua chu luc tréng tap trung tai Bong bang sdng Cuu Long va Dong Nam Bo
dén nam 2020 véi tong dién tich 27.900 ha (Quyét dinh s6 1648/QD-BNN-TT ngay 17/7/2013 cua Bo
NN & PTNT). Riéng & PBSCL, budi Nam Roi va budi Da Xanh 14 hai loai dwoc trong phd bién va tiéu
thu nhiéu nhat trong ca nudc. O tinh Vinh Long, dén cudi 2020, _toan tinh c6 dién tich trf)ng buoi 1én
dén 8.500 ha (chiém 30,46% theo quy hoach cho toan khu vye mién Nam) v6i san luong dat gan 82.000
tan/nam (L& Thi Hanh, 2020). Diéu nay cho thiy, cam va budi la 2 ngudn nguyén liu tiém nang cho
viée nghién ctru va phat trién chudi gié tri cac san phdm dé nang cao hiéu qua kinh té va gop phan khing
dinh chit lugng clia san pham

Tai Viét Nam, cic nghién ctru vé qua c6 mui cling tap trung vao cac Van dé da dang hoa cdc san
pham nudc cam va budi theo hudng tan dung phy pham cta qua trong phat trién cac san pham c6 gia tri
gia tang. Mac du vdy, cac nghién ctru chi tiét vé sy hién dién cua cac thanh phan c6 hoat tinh sinh hoc,
c6 tac dong t6t dén sirc khoe con nguoi trén vo budi va cam, van chua dugc quan tam. Piéu nay cho
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thay sy can thiét ctia viéc két hop véi cac nghién ctru ngoai nudc nham dé xuat giai phép su dung t6i da,
toan dién phu pham qua citrus, dac biét la buoi Nam Roi va cam Sanh trong phat trién cac san pham co
gia tri gia tang, tinh chat chirc nang tot, tir 6 nang cao gié tri ciia 2 ngudn nguyén lidu nay ¢ tinh Vinh
Long noi riéng va ving BBSCL ndi chung.

2. LUAN GIAI VE VIEC PAT RA MUC TIEU VA NQI DUNG CAN NGHIEN CUU CUA DE TAI

V6i dinh huéng phat trién budi Nam Roi va cam Sanh 1a 2 trong 3 loai qua c6 mui chu luc cua
tinh Vinh Long theo D¢ an phit trién vung nguyén liéu cdy c6 mui giai doan 2018-2020, tam nhin dén
nam 2030, hién nay tai Vinh Long, viéc trong va dinh huéng phat trién budi Nam Roi va cam Sanh dang
theo ding muc tiéu dé ra. Pac biét, mot trong cac muc tidu cu thé ¢ giai doan 2021-2030 cua Pé an la:
Chuyen giao khoa hoc, ky thuat, img dung cong ngh¢ cao trong san xudt, bao quan, ché bién qua c6 mui.
Ddng thoi, trong ké hoach thuc hién ciing hudng dén viée xdy dung thuong hiéu cho san pharn nganh
hang céy c6 mui tinh Vinh Long. Day chinh 1a co s¢ cho viée dinh huong phat trién san xuat cam Sanh
va budi Nam Roi theo gin két v6i bao quan va ché bién trén dia ban tinh.

Céc nghién ctru trong va ngoai nude trén cam va budi cho thiy, day la 2 dong nguyén liéu tiém
nang voi thit qua c¢6 gia tri dinh dudng cao va phu pham tir vo qua ¢ nhiéu cac thanh phan gia tri gia
tang c6 tac dung tdt cho strc khoe. Tuy nhién, chi c6 budi Nam Roi c6 hudng xuét khau 6n dinh, trong
khi cam Sanh van chi tiéu thu ndi dia véi gia ca khong on dinh. Mot sb van dé chinh can duge quan tam
dé tao diéu kién phat trién 6n dinh budi Nam Roi va cam Sanh & tinh Vinh Long la:

- Buoi Nam Roi va cam Sanh loai ra tir thi truong tiéu thu qua tuoi c6 ti 18 rat 1on. Budi nguyén
qua dé xudt khau doi hoéi cac yéu cu vé chét lugng cao (da phén 1a budi loai 1, 2); ti 1& cac loai buoi
khong dat tiéu chuin xuét khau hay tiéu thy noi dia dang nguyén qua co thoi dlem chiém dén 20-30%
tong san luong; chua duogc nghién ciru phat trién cac san pham gia tri gia tang. Ti1¢ phan vo ngoai cua
budi Nam Roi 1én dén 44-48% trong trudng hop tach ldy rudt budi; néu chi tach mai budi (phan an
dugc) luong bo di 1én dén 64-68%, ti 16 v cam chiém khoang 20%.

- Viéc phét trién cAc san pham ché bién tinh sau, san pham gié tri  gia tang chua nhiéu. Cac tré ngai
do chi phi diu tu cao ctia quy trinh cong nghé ché bién nude qua (hé thong co dac nhiét do thip, hé thong
chiét rot vo  trang khi dong chai nude €p) trong khi nguoi dan c6 thoi quen ubng nudc ép tuoi, ty pha ché.
Diéu nay din dén viéc han ché phat trién cac san pham phat trién tir thit qua budi va cam Sanh.

- Trd ngai do vi dang va sy bién d6i mau ciia ca 2 loai nguyén liéu, hién tuong ling nhanh xé4c
qua cam dan dén cac han ché vé su phat trién cac san pham tir nude qua.

- Viéc phat trién cac san pham c6 gid tri gia ting vo qua c6 mui theo hudng tan dung cac hop chit
sinh hoc dé va dang duoc sy quan tAm tir cong ddng, ngay tai tinh Vinh Long ciing dé c6 co s& san xudt
tra vo budi.

Chinh vi thé, dé nang cao gia tri kinh té va phat huy t6i da chét luong va gia tri dinh dudng cua 2
loai qua ¢6 mui chu lyc tai dia phuong, bén canh cac vén dé vé nghién ctru, khao nghiém, chon tao, nhap
noi gibng moi thich tmg véi bién ddi khi hau; phong trir sau bénh; xtr 1y trudc va sau thu hoach; bién phap
nang cao nang suat, chat lugng va kéo dai thoi gian bao quan sau thu hoach (De an phat trién ving nguyén
liu cay c6 mui giai doan 2018-2020, tam nhin d&én nim 2030), viéc phat trién «céc san phim tir ca phan
chinh (nuéc qua) va phu pham (v6 qua) can dugc thyc hién véi mot s6 van dé can quan tam:

- Quy trinh phai don gian, d& thyc hién, pht hop quy mé vira va nhé, dam bao an toan vé sinh thyc phim;

- Khic phuc duoc nhuoc diém vi ddng & ca dang nude qua va san pham tir vo qua;

- Panh gia tac dong tich cuc ctia san pham d6i véi stic khoe con nguoi;

- Puoc su chép nhén cua nguoi tiéu dung;

- Han ché duoc cac tac dong ddi voi méi truong.

Duya trén cac nghién ctru trong va ngoai nude cho théy, 1én men 13 mot tién trinh hidu qua gitp
tao san phdm c6 huong vi ddc trung, duy tri on dinh mau sac va dong thoi con 1a giai phap giap kéo dai
thoi gian bdo quan ma khong phdi dp dung cdc qua trinh thanh trung. Cider — d6 uong c6 con dugce 1én
men tur dich €p trai cay, c6 do con thap (4,0-6,0%) la thire uong giai khat rat duoc ua chudng trén the
gi01, ddc biét la cac nude Anh, Phap, Hoa Ky. Nguoi tiéu dung yéu thich san pham nay khong chi vi gia
tri dinh dudng cua n6 ma con do day 1a san pham phi hop véi nhiéu lira tudi, gidi tinh, dic biét 1a phu

nit. Ham luong cdn khéng cao trong san phim tao nén su kich thich tiéu hoa, tang cam gidc ngon miéng
cho bira an ma khong gy cam giac say, choang nhu cac loai d ubng c6 con khac (Watson, 2009; Bui
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Vin Tu, 2019). O Viét Nam, Cider tdo da dugc du nhép va nhanh chéng chiém ty trong cao trong thi
truong nudc giai khat, rat duge gidi tré wa thich. Pay ciling 1a diéu kién thuc day cho viéc phat trién cac
san pham d6 udng 1én men dang Cider, dién hinh nhu Cider tir dau tay (Bui Van Tu & Nguyen Thi Thu
Huyén, 2018); Cider tao méo (Nﬂguyen buc Hanh va ctv., 2016). Diéu niy cho thay trién vong ing dung
qué trinh 1én men dé tao san pham c6 do con thap tir dich qua budi Nam Roi va cam Sanh 1a giai phap
¢ tinh kha thi va phu hop. Dya trén cac quy trinh ché bién Cider tdo cia Merwin et al., (2007) hay d¢
xuat ciia Watson (2009) cho Cider tir cc loai trai cdy, cac cong doan tién xur 1y, cac yéu td anh hudng
dén dicu kién 1én men nudc ép tu budi Nam Roi hay cam Sanh, dién hinh nhu dnh huéng qua trinh phoi
ché nguyén li€u dén hi¢u qua 1én men nudc budi bang Saccharomyces cerevisae, anh huong cta diéu
ki’én mdi truong (pH, nhiét dJ,...) dén hi€u qua 1én men; tac dong cla qué trinh 1én men phuy, tach chiét
dén chat lugng Cider la cac thong s6 chinh can duge kiém soat trudce ti€n hanh t6i uu hoa va thir nghiém
0 quy md san xuat pilot, hudng dén trng dung & di€u kién san xuat vira va nhd, de trién khai trong diéu
kién thyc té cua tinh Vinh Long.

Dbi voi phan vo qua budi Nam Roi va cam Sanh, huong phat trién tra thao moc dang tai loc c6
hiéu qua tich cuc véi sirc khoe thong qua viée cung cap cac hop chét chéng oxy hoa ty nhién giup ting
cuong kha nang khang oxy hoa, khang vi sinh vét cho ngudi tiéu dung cling la giai phap kha thi. Viée
san xudt tra thao duoc tir vo hai loai qua nay sé& gitip tan dung triét dé ngudn phu pham, tao qua trinh san
xuat khép kin, tir 46 gop phan néng cao gia tri thwong pham cho 2 cay tropg chu lyc cua tinh. Viée ché
bien tra tui loc tir vo budi Nam Roi va cam Sanh bi tac dong boi nhicu yéu to nhu qua trinh tién xi 1y
loai bo chat dang, ché do say, sao rang phu hgp gitp nang cao gia tri cam quan va duy tri cac hop chat
sinh hoc (polyphenol, flavonoid), hoat tinh khang oxy hoa. Pay la mot trong nhiing chi tiéu dugc quan
tam khi danh gia chat luong tra vo buoi.

V6i nhimg 1y do trén, viéc nghién ctru phét trién san pham Cider va tra tui loc tir budi Nam Roi
va cam Sanh tinh Vinh Long dat chat luwgong theo ti€u chuan Viét Nam va co gia tri thuong mai cao dugc
dinh hudng thuc hién.

3. MUC TIEU PE TAI
3.1. Muc tiéu chung

San xuat ra 04 dong san pham (Cider va tra tti loc) tir budi Nam Roi va cam Sanh tinh Vinh Long
dat chat lugng theo ti€u chuan Viét Nam va c6 gia tri thuong mai cao.
3.2. Muc tiéu cu thé

Duya trén muc tiéu tong quat, dé tai s& thuc hién nhitng muc tiéu cu thé sau day:

- Hoan thién quy trinh cong nghé ché bién 4 san pham dic trung tir busi Nam Roi va cam Sanh
(Cider va tra tui loc).

- Xéc dinh ché d6 bao quan thich hop cho timg loai san pham dat tiéu chuin an toan vé sinh thuc pham.

- X4y dung tiéu chuén co s¢ cho 04 dong san pham (Cider va tra tai loc) tir buéi Nam Roi va cam Sanh.

- Hach toén kinh té dé danh gia dugc gia tri thuong mai cua 04 dong san phém dac trung tr budi
Nam Roi va cam Sanh.

4. CACH TIEP CAN

Céch tiép can cua nghién ctru duoc xay dung trén cac nghién ctru ¢6 lién quan trong va ngoai
nudc va cac san pham thuc t€ ngoai thi truong.

Trén co s& cac nghién ctru cing dang san phim va nguyén liéu da duoc phan tich, tong hop va
mét s0 quy trinh duge str dung, tién hanh xac 18p quy trinh che bién co ban va b6 tri thi nghiém nham
muc dich d¢ xuat dugc quy trinh san xuat phu hgp. Xac lap cac ti€u chi dua trén céc ti€u chuan quy dinh
cu thé vé chat lugng ctia tirng san pham, thong so k¥ thuat cong nghé cia cac thict bi, tur do thiét 1ap thi
nghiém phu hop.

Nghién ctru quy trinh cong nghé xu 1y, san xuit va bao quan san phim bang ting thi nghiém doc
1ap v6i don hodc nhiéu nhan td; tién hanh nghién ctru va thi nghiém xac dinh cac diéu kién, ché d6 tdi
vu nham xay dung quy trinh cong nghé mai phi hop vai diéu kién thyc tién, tao cac san pham co tinh
dac thu. Cac két qua cia thi nghiém/nghién ctru trude s€ 1a co sé cho viéc khao sat va phat trién cac thi
nghiém tiép theo.




B4o c4o tém tit nghiém thu tng két dé tai tinh Vinh Long

Thir nghiém quy trinh cong ngh¢ da duoc xay dung hoan chinh trong diéu kién phong thi nghiém,
va 6 quy mo pilot dé danh gia va phan tich cac tinh chat san pham theo tiéu chuan quy dinh hién hanh.
Trén co so cac két qua thir nghiém thyc té, diéu chinh va dé xuat quy trinh cong nghé & quy md san xuat
thue té.

5. PHUONG PHAP NGHIEN CUU
5.1. Cac phwong phap chinh si dung trong nghién ciu

- Phuong phdp ké thira: K& thira cac tai liu, s6 ligu, co s6 dit ligu hién co vé cac san pham nudc
qué lén men, Cider va tra tai loc da cong b{) va cac san pham ‘trén thi trudng; ngqén nguyén liéu budi
Nam Roi va cam Sanh tai tinh Vinh Long dé 1ap phuong an dicu tra va lya chon doi tuong vét li¢u.

- Phurong phdp thwc nghiém: Piéu tra danh gia tong quat hién trang san xuét cac san phém dang
tuong tu Cider va tra thao mdc cling nhu thi hi€u nguoi tiéu dung trén dia ban tinh bang phi€u diéu tra.
Ti@n hanh trién khai cac thi nghiém thuc té th;o tirng nodi dung, tur thue hién ,6 quy mo phong thi nghiém,
trién khai & quy mo pilot va ing dung thuc té, danh gia va dicu chinh lai két qua.

- Phuong phap phan tich: Cac chi tiéu, thong sb co ban dugc do dac trong ndi dung nghién ctru
s€ dugc phan tich (tai phong thi nghiém nghién ctru, cac phong thi nghiém VILAS) theo ti€u chuan Viét
Nam hay AOAC. Chi tiét mot s6 phuong phap phan tich co ban duge ap dung cho nghién ctru dugc thé
hién & cac phuong phap stir dung trong nghién ctru de tai.

- Phuong phap do dac cac chi tiéu: St dung cac dung cu, thiét bj tién tién, hién dai, c6 do chinh
xac, phu hop véi ting thong so.

- Phuong phép thu thap s6 liéu va xur ly théng ké: Tat ca cac s6 liéu thu thap dya trén két qua lap
lai it nhat 3 1an cho moi don vi thi nghiém. Két qua khao sat dugce xur ly thong ké theo chuong trinh
Statgraphics Centurion 16.1 va cac phan mém thong ké thich hop.

5.2. Phwong phap nghién citu kha niing thwong mai hoa san pham

Pé thwong mai hoa san pham can phai dinh duoc gia thanh san xuat, gia thanh ban 1¢ va phén tich thi truong.

Tinh toan chi phi dau tu ban dau. Tinh toan chi phi san xué‘g theo quy md 5 kg/me hay 20-50 L
dich qua (44-110 7kg nguyén liéu)/mé, phu hop voi quy mo san xuat thir nghiém va tién hanh dinh gia
ban 1¢ cho san pham. Phén tich d9 16n cia thi truong, xay dung phuong an thuong mai héa san pham.
5.3. Tinh méi, tinh sang tao

Nghién ctru quy trinh cong nghé, san xuat 02 nhém san pham thude @6 udng dinh dudng tir budi
Ném roi va cam Sanh s€ str dung céc phuong phap tién tien cap nhat trong timg cong doan cua quy trinh.
Moi cong doan trong mot quy trinh c6 the dugc thiet ke mot thiet bi van hanh phu hop (ban tu dong, gia
ca phu hop), ¢ thé gitip cac co sd san xuat trien khai thuc t€ mot cach hiéu qua.

Da dang cac dong san pham bang viéc tan dung tir dang nguyén liéu c6 pham chat tot dé san xuat
san pham cao cap dén cac san pham gid tri gia tang tir dang nguyén liéu co chat lugng thap hon, nang
cao hiéu qua kinh té cho ngudi trong buai va cam.

Nghién ctu sir dung toan dién ngudn nguyén lidu tur 2 cay c6 mui trong diém cua tinh Vinh Long
1a nén tang cho viéc nang cao gia tri thuong mai cia nguon nguyén lidu nay, dac biét 1a cam Sanh dang
dugc trdng rat phd bién nhung chi dang duoc tiéu thu noi dia.

Két qua cua nghién ciru s& g6p phan thay ddi suy nghi clia nguoi san xuét, nguoi tiéu dung vé
céch thirc san xuét, bao quan va sur dung san pham.

6. NOI DUNG NGHIEN CUU
Noi dung 1: Piéu tra t}u_rc té quy trinh san xuét cac sin phim Cidgr va tra tii lgc tir buwéi N::lm Roi va
cam Sanh hay sian pham twong tu trén thi trwdmng va phéan tich chat lwgng cac dong san pham nay
Noi dung 2: Panh gia sw thay dbi cac dic tinh co ban ciia budi Nam Roi va cam Sanh trong tai
tinh Vinh Long
Ndi dung 3: Nghién ciru quy trinh san xuat san pham Cider tir bu6i Nim Roi va cam Sanh
Cong viéc 1: Khao sat anh huong cia viéc xir Iy nguyén liéu dén chat lugng Cider tir buéi Nam
Roi va cam Sanh
Cong viéc 2: Xac dinh cac yéu t6 anh hudng dén diéu kién 1én men nudce ép budi Nam Roi
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Hoat dgng 1: Anh huong caa qua trinh phdi ché dén hiéu qua Ién men bang Saccharomyces

cerevisae

Hoar dgng 2: Xac dinh cac yéu té anh huong dén diéu kién 1én men nudc budi Nam Roi
Cong viéc 3.1: Téi wu hoa diéu kién 1én men Cider tir cam Sanh (dua trén cac thong sé da duoc
xac dinh cho nudc buoi)
Cong viéc 3.2: Xac dinh thoi diém dirng 18n men (thoi gian hoac °Brix ding) thich hop cho san pham
CQng viéc 4: Xac dinh anh huong cua viéc bo sung phu gia tro loc va qué trinh 1én men phu dén
chat lwgng Cider tir bui Nam Roi va cam Sanh
Cong viéc 5: Hoan thién cac thdng sé anh hudng caa qué trinh san xuit nudc Cider tir budi Nam
Roi va cam Sanh ¢ quy md phong thi nghi¢ém
dung 4: Nghién cieu quy trinh san xuit san pham tra tui loc tir bwéi Niim Roi va cam Sanh
Cong vige 1: Xac dinh cac qiéu kién tién xir 1y v6 budi Nam Roi va cam Sanh thich hop gip cai
thién chat lwong tra (giam dang, duy tri hoat chat sinh hoc)

Npi

Hogat déng 1: Khao st nhiét d6 va thoi gian chan dén sy duy tri mau xanh dic trung cia
Vo qua cam/budi
Hogr dgng 2: Anh huong cua nong do céc dung dich mudbi (NaCl, CaClz) ngam thich hop
dé tang hiéu qua khtr dang, duy tri mau sac va cac hoat chat sinh hoc trong tra tdi loc tur
budi Nam Roi va cam Sanh
Cong viéc 2: Xac dinh ché d6 siy so bd phu hop caa quy trinh san xuét tra tdi loc tir vo budi Nam
Roi va cam Sanh.
Hogr dgng 1. Anh huong cia ché o say so bo dén higu qua kiém soét,chét lwong san pham
(kiém soat thoi gian ché bién, chat lwgng cam quan, 6n dinh hoat chat sinh hoc) trong tra
tdi loc tir vo budi Nam Roi.
Hogr dgng 2: Xac dinh do érp ding phu hop cua qué trinh §éy 50 bg V6 cam Sanh dé kiém
soé}t chat lwgng tra thi loc (kiém soat thoi gian ché bién, chat lwgng cam quan, on dinh hoat
chat sinh hoc).
Cong vige 3: X4c dinh diéu kién sao rang (nhiét do sao rang, d6 am cudi) dén chét lwong cam quan
san pham tra tdi loc tir vo budi Nam Roi va cam Sanh.
Hoat dong 1: Nhiét d6 sao rang tra vo budi Nam roi thich hop
Hoar dgng 2: Tuong quan giira aw, 46 am va su thay doi chat lwong cua tra vo cam Sanh.
Cong viéc 4: Nghién ciru cdng thie phdi tron thich hop cho san pham tra tui loc 6 gié tri cam quan cao
Cong viéc 5: Panh gia tac dung hd tro sirc khoe cua tra tdi loc tir vo budi Nam Roi va cam Sanh
Cong viéc 6: Panh gia kha ning bao quan san pham tra tdi loc tir vo budi Nam Roi va cam Sanh.
N@i dung 5: Xay dyng tiéu chuén chat lweng (tiéu chuin co s&) va danh gia thi hiéu ngwoi tidu
dung doi véi 4 san pham nghién ciru
Cong vigc 1: Pénh gid thi hiéu nguoi tiéu ding ddi voi san pham nghién ciru va so sanh véi san
pham thuong mai.
Cong vige 2: Xay dung tiéu chuan co s cho 4 san pham nghién ciru, dap tng didu kién an toan vé
sinh thuc pham va phu hop tiéu chuan, quy chuan Viét Nam.
N@i dung 6: Hoan thién quy trinh ché bién 4 san pham & quy mo san xuét thuc té
Hoan thién quy trinh ché bién 4 san phdm & quy mé san xuét thuc té
Hoi thao trién khai quy trinh ché bién va bao quan cac san pham tir buéi Nam Roi va cam Sanh.
N@i dung 7: Triér] khai chuyén giao quy trinh ché bién va bao quan 4 san pham tir buéi Nam Roi
va cam Sanh ¢ dieu kién che bien thuc te
N@i dung 8: Hach toan kinh té kha ning tng dung 4 san phidm vao quéa trinh san xuét thuc té.
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PHAN 2. KET QUA VA THAO LUAN
1. CHUONG 1: THU'C TE SAN XUAT VA THI TRUONG
CAC SAN PHAM CIDER VA TRA TUI LQC TU QUA CcO MUI
1.1. Cider va thi trwong san pham Cider
1.1.1. Céc sb liéu diéu tra thir cap vé Cider trén toan thé giéi

Cider Ia loai loai d6 uong duoc I&n men tir nudc trai cay hodc trai cay (pho bién nhét la cac san
pham Cider tir qua tao) va co ngudn géc tir nude Anh vao khoang ndm 55 trudge CONg nguyén. Trong qua
trinh ché bién Cider can trai qua cong doan 1én men, do do san pham Cider c6 chira mot lugng con nhat
dinh. Dua trén két qua théng ké thi truong Cider toan cau theo timg khu vuc cho thay, thi truong Cider du
kién s& dat gia tri 17,9 ty USD vao ndm 2025 va dat muc gia dinh mac 27,3 ty USD vao ndm 2025 (Hinh
2.1). Nhu cau Cider duoc wéc tinh s& ghi nhan toc d6 ting CAGR 6n dinh 5,1%. Chau Au va M¥ 14 hai thi
truong san xuat va tiéu thu Cider chu luc, vai sy hién dién cua cac Cong ty san xuat Cider 16n nhat cua
khu vue (Hinh 2.2). Ngoai ra, Trung Qudc va An P9 1a hai quoc gia moi ndi cling dong gop 16n vao co
san xut Cider (Maximize Market Research, 2021). Tir sau giai doan 2000, Cider tr¢ nén phé bién hon déi
v6i nhitng ngudi tidu thy dd udng ¢6 ¢d vi nd khong chtra gluten, lai cho vi ngot va cam giac thoai mai khi
sir dung nén c6 thé thay thé dwoc nhiéu loai do uong c6 con truyen thdng. Nhu ciu vé cac san pham khong
chira gluten ngay cang ting vi ngay cang c6 nhiéu ngudi mic bénh duong rudt do gluten (celiac disease,
bénh tu mién dich) va ngay cang c6 nhiéu ngudi nhan thirc dugc tim quan trong cta cin bénh nay.

San pham Cider duoc cho 14 hip din ca nam va nit. Nhitng ngudi tré tudi c6 xu hudng udng it ruou
hon va chon d6 uéng lanh manh hon n6i chung, diéu nay khién Cider tr¢ thanh mot trong nhimg d6 ubng
dugc ua chuong nhat. Tu duy vé san xuat Cider ciing dang dugc dan thay d6i. Néu nhu san pham Cider
truyén thong chi dugc san xudt tir tdo (chiém hon 55% thi trudng) thi hién nay cac ngudn nguyén liéu trai
cay khac ciing dugc dung dé san xuét Cider, v&i muc tiéu cudi cung la tao ra dugc san pham c6 d6 con
thap va khong c6 gluten. Cac dang Cider cong nghiép, hay Cider huong trai cdy, dang dwoc phat trién &
CAGR 3,4% ciing dang dugc nguoi tiéu ding quan tim. Sy gia tang phan khiic san pham nay dugc cho 1a
lién quan dén sy gia ting ti 1 ngudi tiéu dung tré tudi, tir 18-34 tudi (da chiém hon 50% nguoi sy dung
Cider). Qua 1€ (perry pear) la loai trai cay pho bién thir hai dugc sir dung dé san xuat Cider (khoang 8%
tong san pham). Ngoai ra, mot s loai trai céy khac cting dang duoc nghién ctru st dung dé thay thé 18 va
tao trong san xuat Cider (chiém dudi 5% tong san pham) (Future Market Insights, 2023).

San pham Cider dugc san xuat bang phuong phap 1én men trai cy tuoi, thong thuong sur dung tao
(Proulx & Nichols, 2003). Ngay nay, ngoai tdo ngudi ta con san xuat Cider tir nhiéu loai nguyén liéu
khac, ma chu yéu 1a tir qua Ié (tén thay thé Ia Perry) (Watson, 2013). Tuy nhién, nguyén tic chinh vin
1a 1én men phan dich qua dé tao ra san pham. Quy trinh san xuat Cider co ban duoc thuc hién gua cac
cong doan: Thu hoach, rua, nghién va ép trai cay, phéi tron phu gia (acid, duong), thanh triing SO2, bd sung
dinh dudng va nim men, 1&én men chinh, 1én men phuy, rét chai, thanh tring, thanh pham

Phat trién san phim Cider c6 06 dong luc chinh: Kha ning thay thé db udng c6 con truyen thong,
Su thay dbi so thich ctia nguoi tiéu dung; Kha nang mo rong kénh phén phdi; Xu hudng phat trién dd udng
truyén thong; Nhu cau ctia thé hé tré va nhu cdu ngay cang ting vé Cider cao cap va co gia tri ddc biét.

Dé phat trién phat trién ctia san pham cider, hién thé gi¢i dang c6 04 xu huéng chinh: Tao nén
dau 4n san pham; Hop 1y hoa chi phi san xuat; Phan khuc hoa thi truong; Pa dang hoa dong san pham.
1.1.2. San pham Cider va rwou tir qua c6 mai ¢ Viét Nam

Ngudi tiéu ding Viét Nam ngdy cang quan tdm dén cac loai d6 udng cé cdn thay thé c6 ngudn
gbe tir trai cAy, ma chii yéu 1a Cider va rugu trai cdy. Mot trong nhitng xu huéng chinh trén thi truong
Cider va ruou tral cay tai Viét Nam 1a su san c6 va da dang cta nguon ‘nguyén liéu. Khi nhu cau vé
nhing loai d6 udng nay ting 1én, ca cac nha san xuét trong nudc va qudc té déu di gisi thidu nhiing
huong vi va chiing loai méi dé dap tmg cac s¢ thich khac nhau ciia nguoi tiéu dung.

Hién tai, trén tong 13 tinh/thanh phd tai PBSCL, ¢ 25 doanh nghiép/hé kinh doanh san xuét cac
san pham rugu tir trai cy (chi tiét thé hién trong bdo cdo tong két ciia dé tai). Con sb nay con kha thip
so voi tiém luc san xudt trai cay tir ving DPBSCL. Mot didu dang chu ¥ 1a mic du s6 doanh nghiép con
kha thap, tuy nhién lai c6 dén 09 doanh nghiép san xuét ruou tir qua c6 mui (cam, chanh, quyt, budi),
chlern 36% tong s6 doanh nghiép. Diéu nay cho thiy, ngudi dan & PBSCL tur lau da co thoi quen san
Xudt va tiéu thy san pham c6 con tir loai trai cdy nay. Mic du vy, viéc san xuat va tiéu thy san pham c6
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cdn tir qua ¢6 méi ¢ Viét Nam tap trung vao dong san pham rugu, khong c6 CO, va ¢ d6 cdn cao trén
8,5% v/v (thuong tlr 12 — 40%v/v), do d6 hudng dén dbi tuong tiéu thy 1a nam gidi.

Can phai dugc nhén manh 14 hién nay, chua c6 san phéun Cider dugc ché bién tur qua c6 mui dugc
thuong mai hoa trén toan Viét Nam. Vo hinh trung, ngudi Viét Nam van chua hiéu ding va da vé san
pham Cider, tir to n6i chung va tir cac loai trai cay khac noi riéng.

Khao sat thuc té cho théy, quy trinh ché bién san phém co ban gém cac cong doan: tach thit qua,
phdi tron, U “lén men”, xay nhuyén va loc, dong chai thanh phiam. Do d6, quy trinh ¢6 wu diém nhu
(1) quy trinh san xut 6n dinh, tao ra san phdm c6 huong vi hai hoa; va (ii) do co bd sung ruou co ndng
dd con cao nén nguyén lidu it bi hu hong hodc bi cac d6i khong mong mudn khéc trong qua trinh
ché bién. Tuy vay, nhuoc diém cua quy trinh do (i) san pham co thudng huong vi kém hon cac san pham
tu nhién, do thiéu sy hién dién cua cac hop chét tao huong vi la san pharn thir cap cua qua trinh 1én men
va (i1) do cOn san phém cao nén han ché lugng sir dung cting nhu han ché nhom dbi tuong c6 kha nang
tiéu thy san pham.

Panh gia thuc té (Bang 2.1) clng cho thay céc san pham ruou budi luu hanh trén thi truong do
con rat cao, vuot trén 15% v/v. P9 con nay la rat 16n so v6i Cider tir tao, chi khoang 4,72%v/v. Cac san
pham nhin chung déu c6 pH duéi 7, thé hién vi chua dic trung. Riéng pham Cider tdo c6 ham luong
chat ran hoa tan 16n hon 9,16%, tao nén vi ngot c6 thé cam nhan khi str dung. Gié tri nay khéac biét dang
ké so v6i san pham rugu budi, véi ti 16 chat kho hoa tan thap (6,21 — 6,35 %) va khong tao dugc vi ngot.
Mot két qua dang chi ¥ khi gan nhu khong phat hién sy hién dién cua vitamin C trong san pham ruou
budi 1 va Cider tdo. O san phim rugu budi 2 ¢6 sy hién dién cia vitamin C nhung & gia tri rat thap
(42 mL/L) khi so v&i nude budi tuoi (491,6 — 678,6 mg/L, theo chi dan dia 1y buéi Nam Roi Vinh Long).
Bang 2.1: Su khac biét gia tri cac hop chét sinh hoc cua cac mau Cider thuong mai (rit gon)

STT Chitiéu Ruou budi 1 Ruou buéi 2 Cider tao
1 Ham luong ethanol (46 con, v/v) 17,6 15,2 472
2 pH ‘ 4,72 4,45 3,42
5 Ham lugng methanol (mg/L con) 240 261 54
7 Tong so vi sinh vat hiéu khi <1 <1 <1
(CFU/mL)
12 Nam men, nam méc (CFU/mL) <1 <1 <1
14 Vitamin C (mg/L) KPH 22 KPH
15 Gia san pham 195.000d/750 mL 130.0004/500 mL 22.000d/330mL

Két qud 1 gia tri trung binh cia 3 lan Idp lgi; KPH: Khdng phat hién

Vi vy, phat trién san pham Cider can x4c dinh rd Cider la dong san phim cao cap va huéng dén
dbi twong str dung 1a nhiing nguoi ¢ thu nhép cao. Nhu cau vé san pham ruqu trai cay ndi chung va Cider
noi riéng cting dugc thic day boi dich vu du lich va nén am thye nude nha. San pham Cider véi nong do
cdn & mirc thap va thanh phan trai cdy hoan toan ti nhién, do d6 Cider dugc xem 14 loai thirc udng thay
thé hoan hao nhét cho bia. Bén canh do, véi viéc Nghi dinh 100 (Nghi dinh 100/2019/ND-CP) chinh thirc
¢6 hiéu Iyc vao 01/01/2020 dan dén luong tiéu thu rugu bia suy giam manh. Nguoi tiéu ding da chuyén
dan sang str dung cac san pham c6 ham lwong cdn thip hon, dic biét 1a san phdm Cider tir tréi cdy.

Toém lai, Cider ¢ Viét Nam hoan toan c6 co hdi phat trién do sé thich cua khach hang thay doi, su
ra doi cua cac san phém méi, su ndi 1én clia cac nha san xudt thu cong, van hoa 4m thuc dia phuong va
cac yéu t6 kinh té vi mé co ban nhu ting trudng kinh té va du lich.

1.2. Tra thao méc va thi treong san pham tra thao méc
1.2.1. Céc sb liéu diéu tra thir cap vé tra thao mac trén toan thé gisi

Tra thao mdc khong c6 ngudn gdc tir 14 cay tra Camellia sinensis ma 1a sy két hop ctia nhiéu loai
1é, qua, 14 va hoa an duoc cia cac loai cay co dugce tinh. Nam 2020 ghi nhan doanh thu ting vugt bac tir
thi truong nay. Quy mo thi truong tra thao mdce dugce dinh gia 1a 3,3 ty USD vao nam 2021 va dugc du
kién sé& ting tir 3,47 ty USD vao ndm 2022 1én 4,88 ty USD vao nam 2030, dat toc d¢ ting truong kép
hang ndm (CAGR) la 5,0% trong thoi gian du bao (Market Research Future, 2022). Tra thao méc dugce
str dung rong rai ¢ cac quoc gia va viing lanh thd trén thé gi6i. Chéu A va chau Pai Duong 1a 2 ving lanh
¢6 luong sir dung cao nhat thé gidi, voi tong gia tri 1én dén 1,1 ty USD.

Theo loai huong vi, thi truong dugc phan thanh hoa cuc, bac ha, sa, girng, but gie‘im va cac loai
thiao moc khac (Hinh 2.8). Phan khuc hoa ciic chiém wu thé trén thi trudng, v6i thi phan doanh thu 16n
nhit 34% (s6 liéu nam 2022). Cac ngudn nguyén lidu khac van chua dugc sir dung rong rai, chi chiém
khoang 7% gia tri thi truong (Market US, 2022)
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Ngudi tiéu dung chon sir dung cac san pham tra thao moc do cac dic tinh chirc nang ctia san phim
va ¥ thirc rd cac dic tinh nay. Tac dung hd trg sirc khoe ctia tra thiao moc dén tir cac thanh phﬁn sinh hoc
mang hoat tinh chirc nang ¢6 trong nguyén li€u, co cac co s¢ khoa hoc chirng minh va khang dinh qua
thue té sir dung trong cac bai thudc dong y. Cac tac dung thudng duoc nhan thay khi sir dung tra thao
moc ¢ thé liét ké nhu giam viém, giam cang thang va ting cudng hé théng mién dich, hd tro diéu tri ung
thu va dai thao duong, khang khuan va chéng oxy hoa. Tra thao moc khong chira caffeine nén dugce moi
nguoi trén toan thé gidi ua chudng hon.

V¢ hinh thirc, tra thao moc co thé duge thuong mai héa & dang ti loc loc hodc dang 14 roi. Cho
dén nam 2021, phan khiic tra thdo moc dang 14 roi van chiém linh hon 60% gia tri thi truong (Market
US, 2022). Piéu nay la do loi thé tién phong cua san pham tra dang 14, khi nguoi tiéu dung da c6 thoi
quen va an tam hon khi str dung san pham. Tuy nhién, tra tai loc co thé khai thac dugc nguyén lidu bot,
tién loi hon trong van chuyén va bao quan s& 1a phan khuc c6 téc d6 ting tnr(mg nhanh hon.

Dbong luc phat trién cua thi truong tra thao moc tap trung vao cac yéu t6: Méi quan tam Vvé suc
khoe ngay cang tang cua cac ca nhan; su da dang vé mui va huong vi cia tra thao mac; mdi quan tam
ngay cang tang cua moi nguoi vé do udng hitu co, san xuat tha cong, ciing nhu ¢ lol séng xanh” va huéng
su dung cac san pham c6 nguon goc thién nhién’ va sy xuat hién cac kénh mua sam truc tuyén gitp cung
cap cac dich vy dé dang da thuc day doanh sb ban tra thao moc va ting truéng thi tmong

Mot trong nhing yéu t quan trong nhat thuc day tang truong thi truong 1 van dé phat trién bén
vitng. Viéc trong céc dang thao moc dé ché bién tra dya trén cac qua trinh sinh thai, da dang sinh hoc
va chu ky phu hop véi diéu kién dia phuong, gitr cho dat dai mau mé& ciing nhu thiic ddy da dang sinh
hoc thuc vat. Cac cong ty chii chdt trén thi trudng tra thio moc dang tap trung vao viéc dong gbi bao bi
va da dang hoa tra thao moc dé hap dan dé thu hat khach hang. Huéng dén loi ich vé stic khoe duoc
cho 13 hudng di chu dao va bén viing.

1.2.2. San pham tra thao méc trén thi trwong Viét Nam

Viét Nam la qubc gia co truyén thong lau doi trong sir dung cac nguyén liéu thyuc vat dé chiam soc
strc khoe con ngudi. Khi trén thé gidi ndi chung va khu chau A Thai Binh Duong néi riéng chimg kién
su gia ting dang ké ctia san pham tra thao mdc trong giai doan sau nam 2020 thi & Viét Nam ciing khong
ngoai 1€. Ngay tir giai doan sau ndm 2016, gia tdng phan khuc thi trudng tra thao moc tai Viét Nam da
tang dang ké dén 931,8 ty VND. Phén khiic tra thao moc chiém khoang 16% so véi tong cac san pham
tra va co gia tri ting trudng CAGR binh quén cao nhat & mirc 8%/nam (Euromonitor International, 2017).

Ngudi tiéu dung Viét Nam ciing ua thich str dung tra thao moc do su da dang vé& mui vi, tinh tién
loi, gia thanh hop 1y va cac dic tinh hd trg ste khoe. Khac véi thi phan cac san pham tra xanh va hong
tra ndi chung, thuong dugc gilt bdi cac cong ty va cac tdp doan 16n, 1au doi, c6 uy tin va thuong hiu,
thi phan tra thao moc & Viét Nam lai thuong duge chiém linh boi cac cong ty trong nude, chi yéu 1a cc
doanh nghiép vira va nho. Bao bi san phim rét da dang, tir cac bao bi phuc hop tai gidy, tii nhém cho
dén bao bi hop gidy dugc phu mang co. San pham tra thudng ¢ dang sdy kho, dugc phan ra lam 2 dang,
nguyén miéng hodc ¢ dang nghién bot va déng tai loc. Vé ngoai quan, da sd san pham c6 mau sic sim
hodc rat nhat va khéc biét so v&i ban dau.

Hién tai, c6 54 doanh nghiép/hd kinh doanh san xuat tra thao moc tai PBSCL (chi tiét thé hién
trong bdo cdo tong két ciia dé tai). Dic biét nhu tinh Dong Thap c6 17 doanh nghi€p/hd kinh doanh va
Héu Giang c6 10 doanh nghi¢p/hg kinh doanh, tp trung vao san Xuét tra sen (13, hoa va tim sen) va tra
mang cau xiém, la cac san vat thién nhién déc trung cua tinh nha. Méc du vay, s6 doanh nghiép/h¢ kinh
doanh san xudt tra tir nguyén liéu vo cay c6 mi chiém rét it, chi c6 5 doanh nghiép/hd kinh doanh trén
toan khu vire PBSCL (02 tai Vinh Long, 01 tai Tién Giang, 01 tai Pong Thap va 01 tai Bén Tre). Thuc
té nay cho thiy, thi truong tra tir vo cdy c6 mui van chua dugc phat trién manh tai khu vuec PBSCL.

Khao sat thyc té tai co so cho thiy, quy trinh ché bién tra thao moc tir vé qua coé mui thuong bao
gdm céc cong doan don gian nhu: cit nho, siy kho, xay nho, dong goi thanh pham. V& co ban, day la
cac bude xur ly dbi vGi ca nguyén lidu 1a tra xanh cling nhu cdc san pham tra thao mdc, duge ap dung
rong rdi & nhidu qudc gia trén thé gioi (Nguyen & Chuyen, 2020; Chao et al., 2017; Moodley et al.,
2015). Quy trinh c6 wu diém nhur (i) Pon gian, dé ap dung va trién khai, dic biét trong truong hop san
xuit & quy mé nho, ho gia dinh; va (ii) tra tdi loc ¢6 thé dé dang phéi tron cac loai nguyén lidu khac, da
dang chung loai san pham. Mac du vay, do thiu céc co s& khoa hoc khi xdy dung quy trinh san xudt, (i)
mau san phdm rat sim hodc rat nhat, thuong khac biét 16n so v6i nguyén liéu ban dau va (ii) thiéu cac
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minh chiing khoa hoc vé tac dung hd trg sirc khoé va tinh an toan ctia san pharn trd. Quan trong hon,
céc san pham c6 ngudn gdc thuc vat thudng co chita cac hop chit gay doc (tinh dau, cac hop chat nhom
alkaloid, ...). Viéc thiéu cac céc nghién ctru kiém tra doc tinh cia san pham cling la diém can duoc quan
tam, khi tinh an toan cua san pham chwa dugce dam béo.

Panh gia chat lwong tra vo budi lwu hanh trén thi treong (Bang 2.2) cho thiy, trir mau tra vo budi
3, cac mau con lai déu dép tmg TCVN 7975:2008 vé “Ché thao mdc”. Mau tra vo budi sé 3 ¢6 du luong
propargite vuot qua murc cho phep (6,4 mg/kg> 5 mg/kg). Day la chat dugc sir dung dé diét loai nhén néi
chung (16p Arachnida), co thé dugc nguoi dan sir dung dé phong mdi nguy rép tring (rép sap) gay hai trén
cay buoi. Do d6, can phai chu y nguén goc nguyén liéu thu nhén dé sir dung trong ché bién tra vo budi va
can phai tuan tha dang nguyén tic st dung thudc bao vé thuc vat, c6 thoi gian cach ly thude trude thu
hoach. Cac san pham c6 d6 am tuong déi thap, déu dudi 5%. Diéu nay co thé 1a do ché do sdy mau cia
cac nha san xuét thuong khéng c6 dinh va dua vao kinh nghiém 14 chinh, cho dén san pham kho gion thi
dimg lai. Ca ba dong san pham c6 sy hién dién ciia ctia hop chéat nhom polyphenol & mirc 0,75 dén 2,14
mg GAE/g CKNL va c6 kha nang khang oxy hoa & muc 10,12 d&én 17,16 pmolTE/g CKNL.

Khi nhu cau chit luong cude song tang cao thi nguoi tiéu dung cling hudng dén nhitng san pham
cao cap hon. Hién nay, ti€u chi phat trién san pham hiru co, gan lién v6i ving trong va hudng dén san
xut bén virng. Loi thé da dang ngu6n nguyén liéu va cdc chi dan dia 1y cho cac vung trong c6 thé gitp
cho doanh nghiép hudng dén viée san xuat nhimg loai tra thao moc thuong hang dé khiang dinh thwong
hiéu ctia minh hiéu qua. Co hoi phat trién tra tai loc khi xu hudéng nguoi tiéu ding ngay cang tré hoa,
ning dong va c6 y thic vé st khoe. Hudng dén phat trién san phdm song song vdi nghién ctru khoa
hoc va chimg minh dugc tac dung hd tro stc khoe cia san pham 13 hudng di c6 thé duge quan tam.
Dé c6 thé nam bét co hoi nay, doanh nghiép c6 thé két hop voi cac nha khoa hoc dé tim ra giai phép
hiéu qua dé xay dung va khing dinh thuong hiéu trong nganh tra.

Bang 2.2: Su khac biét gia tri cac hop chét sinh hoc cac mau tra tdi loc thwong mai (it gon)

Chi tiéu Mau 1 Mau 2 Mau 3 TCVN 7975:2008
Cécchitiéuly - hoa

Ham luogng tro tong so, % 4,62 4,14 5,12 8,0
Ham lugng polyphenol tong 1,91 4,17 2,14

(mg GAE/g CKNL)

Kha nang khang oxy hoa 17,66 41,71 12,12

(umolTE/g CKNL)

Tong s6 VSVHK, CFU/g 1.10% 2.10% 1.103 10°
Propargite KPH KPH 6,4 5
Gia san pham 79.000 ¢/100 g 40.000 d/50g  30.000 d/40 g

2. CHUONG 2: SUTHAY POI CAC PAC TiNH CO BAN CUA BUGI NAM ROI
VA CAM SANH TRONG TAI TINH VINH LONG

Cay an qua c6 mui 1a thé manh cua tinh Vinh Long. Tinh dén nim 2020, toan tinh c¢6 20.837 ha
trong cdy c6 mui, trong d6 cam vé6i dién tich 10.781 ha — chi yéu 1a cam Sanh va tiép dén 1a budi véi
dién tich 8.711 ha — chu yéu la budi Nam Roi. Dgc biét hon, san pham budi Nam Roi ctia tinh Vinh
Long con nhan dugc bao ho chi dan dia Iy tir ndm 2013. Dién tich vuon tréng cam va budi tai Vinh
Long déu ting dan qua cac nam. Tuy nhién, tiéu thy néng san ndi chung hodc cam Sanh va budi Nam
Roi cua Vinh Long noi riéng van thuong xuyén gip kho khian. Nguyén nhan thuong do thi trudng tiéu thy
cham dn dén “cung vuot cau” 1am cho gia ca sut giam. Nha vuon ciing thudng phai chiu canh khong c6
131, hoac tham chi thua 16 khi thu hoach khéng dtng thoi diém. Mudn giai quyét thuc trang ndy thi khong
thé chi dung lai ¢ viée tiéu thu qua tuoi, “mua dut ban doan”. Vé lau dai, can phai phat trién duoc mot
chudi gia tri cho céc loai néng san, ma khau bao quan ciing nhu ché bién dong vai tro trong tam.

Huéng dén muc tiéu khai thac gid tri kinh té tiém ning cua qua cam Sanh va bu¢i Nam Roi tai
tinh Vinh Long, budc diu can xay dung mdt co s¢ dir liéu co chira day du cac thong tin vé dic dlem
hinh thai, tinh chat hoa 1y va cac hop chat sinh hoc c6 trong ngudn nguyén liéu. Pidu nay gitp cung cap
thong tin vé ti 1¢ timg thanh phan khéi lugng qua, tinh chat héa 1y ciing nhur ham lugng cac nhom chat
polyphenol, flavonoid, naringin ¢6 trong vo qua cam Sanh va budi Nam Roi dugce trdng & tinh Vinh
Long theo ting nhom phan loai. Day s 1a cac thong tin can thiét giup dinh huéng nghién ciru va san
xuét, hd trg sir dung hop 1y timg phan nhém cho muc dich ché bién va bao quan phu hop.
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2.1. Sy thay dbi cac dic tinh co ban ciia qua Nim Roi tréng tai tinh Vinh Long

D6i v6i budi Nam Roi, TCVN 10746:2015 (CODEX STAN 214:1999) vé “Budi qua twoi” dugc
tham khao, theo d6 tap trung vao phan loai qua budi theo khéi lugng. Theo d6, budi duoc phan loai lam
6 hang: budi bi, buoi dan, budi nhi, buoi nhét, budi dic biét va budi ngoai cd, khoang cach 200 g cho
mdi nhém phan hang. Theo mdi hang budi, thanh phin va tinh chét hoa Iy ciia qua ciing duoc x4c dinh,
gitip d4nh gia chat luong qua & mdi phan hang ciing nhu hiéu qua chung ciia tién trinh phan loai.

Sy tuong quan gitra khéi lvong va dudng kinh trung binh ciia budi twong tng véi 6 hang budi thi
truong duoc thé hién ¢ Bang 2.3. Mbi quan hé giira khdi lwong va dudng kinh quéa buéi Nam Roi va Da
Xanh 1a ti 1& thuan, dugc thé hién qua Hinh 2.1. Nhin chung, két qua khao sat cho thay, khong cé su
khac biét rd giita 6 loai budi trong ciing mét gidong néu dwa vao mau sic hay d6 bong ctia vo; chi c6 khdi
luong va kich thudc qua 1a ¢ sy khac biét twong dbi rd. Di voi gibng budi Nam Roi, phan in duoc
cang 16n khi khéi lugng qua cang 1on (Hinh 2.2). Chét lugng an cua budi cling ¢ sy khac biét thong ké
gia tang theo mirc phan loai budi (Bang 2.4). V& co ban, budi co khdi luong cang 16n co ti 1& phan an
dugc cang nhiéu, ciing ddng thoi twong Gmg v6i chat lwong phan an dwoc ¢ muc cao (gia tri TSS, ti 16
TSS/TA). Piéu nay dong nghia véi budi ngoai c& s& ¢ chét lugng an tot nhat. Tuy nhién, néu chi xét
vé chi tiéu vitamin C, qua budi nhét, budi dic biét va budi ngoai ¢d co chat lugng gan tuong duong.
Xét vé vo xanh va vo tring qua, ham luong cao cua chi s6 polyphenol téng va flavonoid tong cho thiy
v6 qua 1a ngudn nguyén liéu giau hoat chit sinh hoc (Bang 2.5). Cac nhom chét c6 hoat chat sinh hoc
hién dién nhiéu nhat & qua budi bi, giam din dén buoi dan va thdp nhat ¢ budi nhi, sau do lai ting 1én
va gﬁn béng nhau & budi nhat, budi dic biét va budi ngoai c0.

Béng 2.3: Su twong quan giira khéi luong va duong kinh cua 6 hang buéi Nam Roi

Hang budi Phan nhom theo khdi lwong (g)  Khéi luong trung binh (g)  Pudng kinh trung binh (cm)
Buai bi 400+600 510,29+65,87¢ 10,97+0,772
Budi dan 600+800 673,78+53,52° 12,28+0,52°
Budi nhi 800+1.000 923,82+48,79° 13,29+0,56°
Budi nhat 1.000+1.200 1.087,24+59,21¢ 14,01+0,35¢
Budi dac bigt  1.200+1.400 1.293,8+63,47¢ 15,1+0,54¢
Budi ngoai ¢ >1.400 1.619,92+160,28" 16,42+0,68"

Gié tri duwoc biéu thi bang trung binh + dg léch chudn cia phép do 30 Ian; Céc chir c&i khac nhau trong cting mét biéu th; su
khac biét co y nghia cua cac nghiém thiic khao sat ¢ dé tin cay 95%.

THANH PHAN

KHAC Buol nhi  riani pran Budinhit  THANHPHAN  Bugi dic biét
12% an KHAC VO KHAC... *Vo*
. v 1% XANH XANH
\ . 16% \ 15% \ - 16%
= = //
THIT QUA ] THIT QUA q THIT QUA ﬂ
Vo 52% ’ VO 52% / VO
23% 22% 9%
THANH PHAN  Buwdi ngoai c& THANH Buéi dan THANH vo Budibi
KHAC A , r ,
9% vo  PHANKHAC , PHAN KHAC XANH
12% VO 11% 18%
v ’ XANH
- Q& 15% \ /. 16% N
: . THIT QUA . A
= Vo 48% vo g ' VO
-_— L eV \7° TRANG
23% 24% 20%

Hinh 2.1: Ti & phan bé cé4c thanh phan khéi lugng qua cua 6 loai budi thudc gidng budi Nam Roi

Bang 2.4: Chi tiéu chit luong thit qua cia budi Nam Roi

Loai budi Vitamin C (mg%) TA (%) TSS (°Brix) Giatri TSS/ITA pH
Budi bi 7,79+0,342 0,58+0,019 8,830,212 15,29+0,51¢ 3,82+0,05%
Budi dan 7,87+0,29? 0,49+0,01° 9,17+0,15? 18,77+0,52° 3,86+0,072
Buai nhi 8,48+0,37° 0,48+0,01°¢ 9,97+0,21° 20,97+0,34¢ 4,05+0,05°
Budi nhat 9,20+0,18¢ 0,46+0,02° 11,03+0,25° 24,13+0,85¢ 4,13+0,06"
Budi dac biét 8,98+0,15% 0,42+0,022 11,50+0,10¢ 27,20+0,89¢ 4,24+0,06%
Budi ngoai c& 8,61+0,23" 0,410,012 11,60+0,36¢ 28,04+1,01° 4,29+0,09¢

Gia tri duwoc biéu thi bang trung binh + dg léch chudn ciia phép do 30 lan; Céc chir c&i khac nhau trong ctng mét biéu th; su

khac biét ¢é y nghia cia cac nghiém thic khao sat & do tin cdy 95%.
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Bang 2.5: C4c nhém chat mang hoat tinh sinh hoc chu yéu & vo qua budi Nam Roi

Do tudi (thang)

Polyphenol TPC
(mg GAE/g CK)

Flavonoids tong TFC
(mg QE/100 g CK)

Hoat tinh khang oxy hda TEAC
(umol TE/g CKNL)

Vo xanh

Budai bi 13,17+0,32¢ 97,34+1,28f 104,42+1,46°
Budi dan 9,89+0,28¢ 84,42+0,42¢ 84,68+1,64°
Budi nhi 6,93+0,192 43,25+1,212 96,35+1,40°
Buéi nhat 8,97+0,12¢ 64,56+0,98¢ 98,52+1,42¢
Buai dac biét 8,83+0,29° 57,12+1,35°¢ 96,43+1,54°¢
Budi ngoai c& 8,01+0,14° 54,10+1,28° 92,24+1,39°
Vo trang

Budi bi 13,87+0,25° 26,13+1,25¢4 43,10+0,98°¢
Budi dan 11,26+0,062 24,15+1,17¢ 24,42+1 48P
Buai nhi 16,16+0,22°¢ 19,68+1,228 21,46+1,542
Buéi nhat 17,16+0,31¢ 21,54+1,31° 23,2442 ,04%
Budi dac biét 16,54+0,12¢ 21,42+1,29° 22,38+1,84%
Budi ngoai c& 16,12+0,21° 20,35+1,21% 21,7242,21°

Gid trj duwoc biéu thi bang trung binh + dg |éch chudn ciia phép do 30 lan; Céc chir cai khac nhau trong cling mét biéu thy si
khac biét c6 y nghia cua cac nghlem thiic khdo sat ¢ dg tin cay 95%

A Lo

.z.:—’*- .

-

Hinh 2.2: Hinh anh budi Nam Roi theo kich ¢&
2.2. Sw thay dbi cac dic tinh co ban ciia qua cam Sanh tréng tai tinh Vinh Long
Khac voi buoi Nam Roi, cam Sanh Vinh Long thuong dugc phan lam 04 nhom: cam loai 1, cam

loai 2, cam xu va cudi ciing 14 cam bi. Cach phén loai nay dua vao khdi luong qua va ngoai hinh qua,
khong dwa vao duong kinh qua nén c¢6 phan khac biét so véi Tiéu chuan Qudc gia TCVN 1873:2014
(CODEX STAN 245-2004). Cu thé, cam loai 1 co tur 3 dén 5 qua/kg, cam loai 2 tir 6 dén 8 qua/kg, cam
XU cling tir 6 dén 8 qua/kg nhung c6 vo sin xu va cudi ciing 14 cam bi ¢6 tir 9 dén 15 qua/kg. Thong ké
vé khdi lwong va kich thudc qua cam Sanh cho thdy c6 mot khoang giao dang ké giita nhém cam xti va
cam loai 1 va cam loai 2 (Bang 2.6). biéu nay la do ngoai trir déc diém vé kich thudc, cam xu duge
phan loai so v&i cam loai 1 va cam loai 2 trén ddc diém ngoai hinh (Hinh 2.2).

Bang 2.6: Théng ké khéi lugng va kich thuéc qua cam Sanh

Loai cam Khéi lugng trung binh (g) Buong kinh trung binh (cm) Chiéu cao trung binh (cm)
Cam loai 1 335,96+63,23? 9,35+0,672 7,44+0,52°
Cam loai 2 144,95+25,10° 6,89+0,43¢ 5,97+0,39°
Cam xu 175,50+46,96° 7,39+0,68° 6,30+0,43°
Cam bi 109,34+14,12¢ 6,19+0,29¢ 5,16+0,30¢

Gia trj duoc biéu thi bang trung binh + d léch chudn cia 42 lan do; Cdc chit cai khac nhau trong clng
mgt cgét biéu thj su khac biéz ¢6 y nghia cua cac nghiém thirc khao sat ¢ d tin cdy 95%.

O céc phan nhém cam Sanh khéc nhau, ti 1¢ cac thanh phan (Bang 2.7) ciing nhur chi tiéu héa 1y
ctia thit qua (Bang 2.8) ciing dugc phan tich. Két qua cho thdy, ciing twong tw nhu budi Nam Roi, khdi
lwong qua cang cao twong tmg v6i ti 16 phan dn dugc cang 16n. Qua cam loai 1 ¢6 ti 16 phan an dugc 16n
nhit va ciing ddng thoi cling c¢6 chi s6 TSS/TA 16n nhit, thé hién chit luong dn cao nhét. Tuy nhién,
cam loai 2 c6 ham lugng vitamin C va ham lugng chét kho hoa tan cao hon.

Cam bi

Cam xu
Hinh 2.3: Hinh anh qua cam Sanh theo kich ¢&

Cam loai 1 Cam loai 2
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Bang 2.7: Khdi lwong céc thanh phan caa qua cam Sanh

Khoi luong (q) Cam loai 1 Cam loai 2 Cam xu Cam bhi
Vo xanh 50,57+12,092 21,8045,15P 24,19+6,42° 13,09+2,66°
Vo tring 33,66+10,10° 18,30+7,75°¢ 23,37+5,91° 9,79+2,26¢
Cuong 6,69+3,10° 3,54+1,97¢ 4,58+1,68° 2,140,794
LGi 4,69+1,95% 3,16+1,92b¢ 3,77+1,45° 2,79+1,17¢
Hat 5,00+3,342 4,50+2,892 4,678,242 3,04+1,502
Vo mui 20,76+4,58% 8,25+3,30° 11,32+7,43P 7,45+1,36°
Thit qua 214,58+40,66° 85,40+15,98° 103,61+35,15° 71,04+12,36°
Tong khoi lugng™ 335,96+63,23? 144,95+25,10° 175,50+46,96° 109,34+14,12¢9
Luong dich qua 153,64+29,11 61,15+11,44 74,18+25,16 43,05+7,49
Hiéu suat (%) 45,73 42,19 42,26 39,34

Gia trj duwoc biéu th; bang trung binh + dg léch chudan cua 42 lan do; *khong tinh dich qua; Cac chit cai khéc nhau trong cling
mg¢t hang biéu thi su khac biéz ¢é y nghia cua cac nghiém thiic khao sat & dé tin cdy 95%.

Két qua phan tich thanh phan cic nhom chat mang hoat tinh sinh hoc trén v cam Sanh (Bang 2.9)
cling ghi nhan hoat tinh khéng oxy hoa dat cao nht trong vo cam bi va ham lugng naringin dat cao nhat
trong vo cam XU.

Bang 2.8: Thanh phan héa Iy trong thit qua cam Sanh

Nhém cam Do am Vitamin C TSS TA Chi s6 pH
(%) (mg/100g) (°Brix) (%) TSSITA

Loai 1 89,66+2,022  17,84+6,29" 9,72+1,90°  0,73+0,21° 13,96+3,71*  3,86+0,20°

Loai 2 88,51+1,98°  19,61+5,89% 10,80+1,86% 1,260,332 9,15+2,90¢  3,57+0,17°

Cam xu 88,83+1,22% 21,18+6,58%  10,50+1,14®  1,22+0,492 10,88+6,44>  3,55+0,17°

Cam bi 89,23+1,52% 16,05+7,49°  10,13+1,43"  1,04+#0,23°  10,27+#3,00*  3,60+0,21°

Gié tri duwoc biéu thi bang trung binh + g léch chudn cia 84 lan do; Cdc chir cai khac nhau trong ciing mét cét biéu th; su
khac biét ¢6 y nghia cia cac nghiém thic khdo sat ¢ dg tin cdy 95%.

Bang 2.9: Céc nhdém chét mang hoat tinh sinh hoc chu yéu ¢ vo qua cam Sanh

MAU Vo Ham luong polyphenol ~ Ham lugng flavonoid Hoat tinh khang ~Ham luong
U tong TPC (mg GAE/ tong TFC (mg QE/  oxy héa TEAC (umol naringin (mg%)

g g CKNL) 100 g CKNL) TE/g CKNL)

Cam loai 1 5,32+1,45¢ 18,78+3,91°¢ 74,77+9,36% 20,63+0,90c

Cam loai 2 7,06+1,71° 22,85+5,79° 72,25+13,90° 17,71+1,21d

Cam xu 7,32+1,58% 22,18+4,52° 76,47+11,03% 24,88+1,21a

Cam bi 7,83+1,522 26,63+4,112 79,34+9,912 23,83+1,35h

Gia trj duroc biéu thj bang trung binh + 6 léch chudn cia 42 lan do; Cdc chiF cai khac nhau trong cling mét cét biéu thy s
khac biét c6 y nghia cia cac nghiém thiic khao sat ¢ do tin cdy 95%.

Toém lai, nghién cuu da xay dung dugc b co s¢ di ligu vé cac dic tinh co ban cua qua budi Nam
Roi va cam Sanh trong ¢ tinh Vinh Long theo tirng nhom phén loai. Két qua di thu nhén 14 co sé dit lidu
quan trong, gitp dinh hudng st dung cho tung loai cam va budi sau khi duoc phan loai.

3. CHUONG 3: XAY DUNG QUY TRINH SAN XUAT SAN PHAM
CIDER TU BUGI NAM ROI VA CAM SANH

Cider 1a san pham nudc qua 1én men c6 nong do con thap (khoang 4,5 — 5%v/v, Waston, 2013)
va ¢0 loi cho st khoe con ngudi. Qua trinh 1én men duge danh gia 13 tét hon cho viée duy tri c4c thanh
phan mang hoat tinh sinh hoc hon so véi qua trinh gia nhiét thong thuong, dong thoi giup ting kha ning
hoa tan clia cac thanh phan nay, 1am ting hé s6 hap thu khi sir dung. Song song d6, Cider con c6 kha
ning bao quan tdt hon dich qua thong thudng; do d6 ché bién Cider con 1a bién phép tn trit hidu qua,
dac biét giup han ché ti 1¢ thai b qua cam trong mdi vu thu hoach.

Két qua chuong 2 da gdp phan ching minh budi Nam Roi va cam Sanh 1a 2 ngudn nguyén liéu
c6 tinh chat thich hop dé ché bién dang san pham Cider. Trén co so nay, dé tai tién hanh xay dyng 02
b tiéu chuin dau vao dé kiém soat nguyén liéu ding cho san xuat. Dé tai khong c6 dinh hudng xay
dung céc tiéu chuan day du, hoan chinh nhu cac vin ban tiéu chuin theo quy dinh ctia Nha nudc. Pham
vi img dung cua tiéu chuin ciing chi ndm trong pham vi d& tai va quy trinh ky thuat 1a két qua dé tai.
Co s6 xdy dung b tiéu chuan dau vao dya trén QCVN 8-2:2011/BYT, QCVN 8-2:2011/BYT, TCVN
4782 —89; TCVN 4782-89; TCVN 5102-90; TCVN 5102-90; TCVN 10746:2015; TCVN 10746:2015;
TCVN 1873:2014; TCVN 1873:2014 va két qua thuc té trong theo ndi dung chuong 2. Chi tiét tiéu
chuéan thé hién & Bang 2.10 va 2.11.
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Bang 2.10: Tiéu chuan dau vao cua qua bugi Nam Roi dé ché bién Cider

Tén chi tiéu Yéu cau
Hinhthic  Qua buoi phat trién tu nhién, phai tuoi tot, sach s&, khd rao, khdng c6 cac khuyét tat moi va cii do
qua thu hai gay nén, qua khong bi dap nat, thdi ung, rung cuéng, khd xop. Khong bi sau bénh.
Cubng qua phai duoc cit bang, sat vao vo qua hoac dai nho hon 0,5c¢m.
Qua budi Nam Roi ¢6 mau xanh sing hoac vang xanh, sang tu nhién.
Kich thuéc, Duong kinh qua: do chd 1on nhét theo chiéu cat ngang khdng nho hon 126 mm va khong 16n hon

khéi lugng

154’ mm
Khoi lugng quéa khong nhé hon 0,8 kg/qua va khéng lén hon 1,4 kg/qua

Qua budi Nam Roi phai dat do chin thu hoach biéu hién cu thé 1a vo qua c6 mau vang xanh séang

Cam quan, tuoi ty nhién; rudt vang; tép budi khéng bi kh; vi ngot.
Do chin Ham luong chat khd hoa tan trong khoang 9,5-12,5°Brix
Ham luong acid dich qua trong khoang 0,40-0,50%
Vé sinh Ham lugng kim loai nang: quy dinh nhu sau:
ATTP As: <1,0 mg/kg; Cd: <0,05 mg/kg; Pb: <0,1 mg/kg; Hg: <0,05 mg/kg;

Vi sinh vét gay bénh: Coliforms < 10 CFU/g qua.
Du luong thudc bao vé thuc vat: theo QD 46/2007/QD-BYT.

Bang 2.11: Tiéu chuan dau vao ciia qua cam Sanh dé ché bién Cider

Tén chi tiéu

Yéu cau

Hinh thac
qua

Qua cam phat trién tu nhién, phai tuoi tot, sach s&, kho réo, khong cé cac khuyét tat méi va
cii trong qua trinh sinh truong hoac do thu hai gay nén, qua khong bi dap nét, tng thi, rung
cudng, khd xp. Khéng bi sau bénh.

Cubng qua cam cat bang, sat vao dai, di voi loai cam dau 18m, cudng cat st thanh qua.
Qua cam c¢6 mau xanh ¢am dén xanh vang tu nhién, dién tich ving mau xanh phai chiém trén
80% dién tich bé mat qua.

Kich thudéc, khdi

DPuong kinh qua: do chd I6n nhat theo chiéu cat ngang khong nho hon 60 mm

luong Khéi lugng qua khdng nho hon 0,1 kg/qua; qua phai nhe hon nudc, tic ty trong caa qua phai
nho hon 1.

Cam quan, Thit qua phai ¢ mau vang cam tu nhién, vi ngot, hoi chua.

Do chin Ham luong chit khd hoa tan trong qua phai Ién hon 9,5°Brix
Ham lwgng axit dich qua trong phai nhé hon 1,3%

V¢ sinh Ham lugng kim loai nang: quy dinh nhu sau:

ATTP As: <1,0 mg/kg; Cd: <0,05 mg/kg; Pb: <0,1 mg/kg; Hg: <0,05 mg/kg;

Vi sinh vét gay bénh: Coliforms < 10 CFU/g qua.
Du lugng thudc bao vé thuc vat: theo QD 46/2007/QD-BYT.

Nguyén lidu budi Nam Roi Nguyén lidu cam Sanh

4

Cat dé1. ép tach nede

4

Got vo. cat dbi, ép tach mrde

X Iy ding va phéi tron phy gia

[’Bé- sung Na:COs dén pH 8, sau do bé sung acid citric vé pH 5,00;
pha lodng vei nuwde i:1; bd sung dwomg sucrose dén 18°Brix

_ Xir Iy enzyme va thanh trung
(Bo sung NaHSO; 100 mg/L, pectinase 0,2% w/v, giir nhigt 40°C trong 2 gio;
loc so bg bang 161 loc 5 micron)

~Lén men chinh
(Hoat hod va bé sung néam men BVE18 0,04% wh,
1én men & 30°C, hdm lwong chat khé hea tan vé 11,2°Brix)

Lén men phu
(Ha nhiét dg dich lén men vé 10°C, duy tvi trong 72 gia)

Lang can
(Téing dp suét dung dich, duy i nhiét 86 10°C trong 8 gid, x4 dav)

Déng chai va thanh tring
(Péng chai thuy tinh t81 mau, dung tich 500 mL;
Phuong an 1: Khéng thanh tring nhiét, bdo qudn lanh dugi 4°C;
Phueng dn 2: Thanh tring, nhidt d6 méi truong 72°C
trong 18 phit, bdo gudn nhidt 36 phong)

Thanh pham. bao quan
Hinh 2.4: Quy trinh ché bién Cider budi Nam Roi

. X Iy déng va phéi trén phu gia _
{B& sung Na:COs dén pH 8, sau dd b6 sung acid citvic vé pH 4,73;
pha lodng vai nuwde 1:1; bd sung dudng sucrose dén 18,0°Brix

) Xw ly enzyme va thanh tring
(BG sung NaFS0; 100 mg/L, pectinase 0,2% w/v, giit nhigt 40°C trong 2 gio;
loc so bg bang 161 loc 5 micron)

- Lén men chinh
(Hogt hod va bé sung nam men BVEIS 0,04% wh,
ién men & 30°C, ham lheong chér khé hoa tan vé 10,4°Brix)

Lén men phu
(Ha niiét dé dich [én men vé 10°C, duy tri trong 72 gic)

Ling can
(Téng ap sudit dung dich, duy tri nhigt d6 10°C trong 8 gic, xd déav)

Péng chai va thanh tring
(Pdng chai thuy tinh 161 méu, dung tich 300 mL;
Phueng an 1: Khéng thanh tring nhiét, bdo qudn lanh duoi 4°C;
Phueng an 2: Thanh trung, nhiét 86 moi triuong 72°C
trong 18 pinit, bdo qudn nhiét d5 phong)

Thanh pham., bao quan
Hinh 2.5: Quy trinh ché bién Cider cam Sanh

Chi tiét quy trinh dwoc trinh bay chi tiét hon trong ngi dung san pham dé tai
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Trén co s& sir dung ngudn nguyén liéu dat chit lugng tdt, quy trinh ché bién Cider thong qua 8
cong doan theo Waston (2013) dugc 4p dung, gém: cat doi, ép tach nudc; xur ly déng va phéi tron phu
gia; xur Iy enzyme va thanh trung dich qua; 1én men chinh; 1én men phu, lang can, dong chai va
thanh tring. Trén co s& 4p dung quy trinh chuin nghién ciru tlen hanh cac thi nghiém dé xac dinh:
Anh huéng ctia phuong phap xur Iy nguyén liéu; Xac dinh cac yéu t6 anh huong dén diéu kién lén
men Cider (ti 1€ pha loang, ndng d6 dudng, pH va nong d6 nim men) sau do6 tdi wu hoa diéu kién lén
men (co dinh thoi gian 48 phut); Xac dinh lai thoi gian 1én men Cider (muc tiéu dg con 4,5 dén 5%
v/v); Anh huéng cua viée bd sung chét phu gia trg loc; va cudi cung 1a xac dinh ché d6 thanh tring
san pham hop 1y. Nghién ctru thyc hién song song cho ca hai dong san pham Cider bugi Nam Roi va
Cider cam Sanh. Két qua cac thi nghiém duoc sir dung dé xay dung quy trinh ché bién Cider, thé hién
tai Hinh 2.4 cho san pharn Cider budi Nam Roi, va Hinh 2.5 cho san pharn Cider cam Sanh.

Két qua danh gia kha ning bao quan cho thdy, ca hai dong san pham Cider c6 thé bao quan t6t
hon & diéu kién nhiét d6 lanh (5°C) nhung van duy tri tot chat lugng & nhiét d6 phong (30°C) trong
thoi gian tdi thiéu 2 thang.

4. CHUONG 4: XAY DUNG QUY TRiNH SAN XUAT SAN PHAM TRA TUI LQOC
TU BUOI NAM ROI VA CAM SANH

Tuong tu, cac s6 lidu thu nhan & Chuong 2 di chirmg minh vé qua cam Sanh va budi Nam Roi la
dang nguyén li¢u chira nhiéu céc hop chat c¢6 hoat tinh sinh hoc. Cac nghién ctru twong ty & nude ngoai
cling cho thay day 1a ngudn nguyén lidu gidu chit xo va cac hop chat sinh hoc, c6 kha ning cai thién
strc khoe v€ duong tiéu hoa, khang oxy hoa va hd trg strc khoe tim mach khi s dung. Déy cling 1a co
s& dé dé tai thyuc hién ché bién san pham tra tai loc tir hai ngudn nguyén liéu nay (Hinh 2.6 va 2.7).

Pé tang tinh thuan tién khi str dung san pham, vo budi Nam Roi va cam Sanh sau khi duoc ché bién
thanh tra thao méc dugc dong goi trong cac tii loc. Tiép can quy trinh ché bién tra thao moc dwa theo quy
trinh ché bién tra thao moc truyen thong, bao gdm cac cong doan: cit 1at, chan, ngdm mudi, xa ding, sy
4m so b0, sao rang. Phdi ché tra thanh phdm véi cac thanh phan khéc & cong doan bao goi ciing duoc thuc
hién dé da dang hoa san pham va cung cap gia tri cam quan dap tng thi hiéu nguoi tiéu ding.

Dic biét, hidu qué hé tre sirc khée cta 2 loai tra thi loc ciing dugc danh gia thong qua nghién ctru
trén cao chiét cac thanh phén tan trong nudc, dua trén cic phép do kha ning khang oxy héa va tc ché
enzyme thuy phan carbohydrate (in vitro) va thir nghiém doc tinh va danh gia hiéu qua hd tro didu tri
dai thao duong trén chudt (in vivo). Két qua ¢ Bang 2.12 cho thdy, tra vo budi tai loc budi Nam Roi va
cam Sanh déu c6 kha ning khang oxy hoa. Vé co ban, 1 g cao chiét tra tiii loc vo cam Sanh c6 gié tri
khang oxy hoa twong duong 13,70+78,29 mg vitamin C tinh khiét; trong khi d6, 1 g cao chiét tdi loc
Nam Roi ¢6 gié tri khang oxy hoa tuong dwong 16,63+49,57 mg vitamin C tinh khiét.

Ngoai ra, nghién ctru ciing nhan thiy kha ning khang o-glucosidase rit manh & ca hai loai tra,
tuong dwong 57,33 mg acarbose/g cao chiét ¢ tra tai loc Nam Roi va 50,48 mg acarbose/g cao chiét &
tra tui loc cam Sanh. Trong khi gia tri nay ¢ kha nang khang a-amylase cia tui loc Nam Roi chi dat 2,12
mg acarbose/g cao chiét, con cua tra i loc cam Sanh chi dat 1,87 mg acarbose/g cao chiét.

Mot két qua minh chirng cho sy kha thi cao cia tra 1a cac thir nghiém in vivo trén chudt déu khéng
dinh tinh an toan, khong gay ra bit ky thay d6i xau dén cac thong sé huyét hoc, sinh hoa trén chudt thi
nghiém & liéu uéng LDso = 5000 mg/kg khéi lwong chudt. Diéu nay cho thdy hiéu qua tich cyc cua cac
cong doan xtr Iy nguyén li¢u, xa dang, tach ép thu nhan hop chét sinh hoc hoa tan 14 cac giai phap tich
cue, gitp san pham dam bao tinh an toan. Nghién ctru cung khang dinh hiéu qua hd tro diéu trj bénh dai
thao duong thong qua két qua ham luong duong huyét giam theo thoi gian va giam khac biét sau khoang
thoi gian 7 ngay ciia chudt co diéu tri bang glucophage, cao chiét tra tii loc Nam Roi va tra tii loc vo
cam Sanh. Muc d6 gidm la tuong dong 0 hai nhom thir glucophage va tra tiii loc v cam Sanh, diéu nay
cho thiy kha ning ha glucose huyet cua tra cao bang v6i thude glucophage. Riéng tra tai loc Nam Roi
cho hiéu qua giam glucose huyet cao hon cho thay hiéu qua ho tro diéu tri d4i thao duoc manh hon ca
glucophage. Sau 3 tuan diéu tri (21 ngdy), cac nhom chudt duoc didu tri boi glucophage va tra tai loc
cam Sanh c6 gia tri dudng huyét giam con 171,0+187,2 mg/dL, chi con phan nira so v6i v6i gia tri dudng
huyét ban dau. Riéng voi chudt didu tri bang tra tai loc Nam Roi, ham lugng glucose huyét giam con
126 mg/dL, twong duong véi chudt khong nhiém bénh. Diéu nay mot 1an nira chimg minh kha ning diéu
hoa glucose huyét ctia cac san pham tir tra tir vo cay c¢6 mui noi chung, ciing nhur budi Nam Roi va cam
Sanh nai riéng.
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760 birai Nam Roi

Cat lat
(Lét v budi mong, d¢ day dong nhdt tir 1+2 mm)

Chan

(Niese 561 gén 100°C, thid gian chén 30 gidy)

. Ngam nude mudi
(Nuege lanh vé 4°C, NaCl 10% hodic NaCl 6%, NaHCO; 2%, ti1é 1:5, 60 piit)
1

Xa dang )
(Ngdm mede, ti1é 1:4 trong 60 philt, xd lai bing mede sach)

o Séy so bd )
(Séy 61 leu tai 60°C dén 6 dm 60%%)

. Sao kho . )
(Nhigt d5 bé mat thiét bi 140°C d@én @6 Gm 8%)

Phéi ché
(1) Tré vd buwdi:cd ngot (wiw) 1 Ié la 94%6:6%
(2) Tra vd budi-cd ngot:ddu bzéc {w i lé la 91%:6%6:3%
(3) Tra vo budi:cd ngot:bup g,am wew) i 16 I 88%:6%6:6%
Nehién hén hop dd phéi ché bing ¢éi xay bét, dwimg kinh hat < 2 mm

Bao gé1
(Pong goit 5 g/dom vi; bao bi thir cdp zipper PE: 10 khéu phén /hép gidy)
N

Bao quan

(Didu kién phong. théi gian bdo qudn 80 ngdy)

Hinh 2.6: Quy trinh ché bién tra tdi loc
tir Vo qua budi Nam Roi

Vé cam Sanh

Cit lat )
(Lat vo cam mdng, 46 day déng nhat tir 1+2 mm)

Chan

(Miroc sé1 gan 100°C, thoi gian chan 90 gidy)

Ngam hd tro xa ding
(Lam lanh nhanh vé dwdi 4°C, két hop ngém NaCl 10% 30 phiz 716 1:3
Sau do ngam voi CaCly 1% 30phur 11 1¢ 1:3)
.l’ .
Xa dang

(xa lai bdng msdc sach)

Séy so bd

(Sév d8i lew tai 530°C dén 35 dm 60%)

Sao kho _
(Nhidr 45 bé mdt thiér bi 120°C dén d6 am 8%)

Phoi che
(1) Trd vé cam:cé ngot (whw) ti Ié 1a 94%6:6%
(2} Tra vo cam:hoa déu b biéc: o ngor (whw) 11 1¢ la 90%:4%:6%
f*,u Tra vad cam:hoa but g am:co ngot (wiw) ti 18 la 80%:8%.:6%
Nghién hén hop dé phéi ché bang céi xay bét, dwcmg kinh hat < 2 mm

Bao goi i )
(Péng gdi 3 g/don vi; bae bi thi cap zipper PE; 10 khéu phan /hép giay)

Bao quan
(Piéu kién phéng, thoi gian bdo qudn 80 ngdy)
Hinh 2.7: Quy trinh ché bién tra tai loc
tir vo qua cam Sanh

Bang 2.12: Panh gia kha nang khang oxy hoa theo DPPH, ABTS*, FRAP, RP, TAC

Phuong phap  Cao tli loc cam Sanh (ug/mL) Cao tli loc Nam Roi (ug/mL)  Vitamin C (ug/mL)
DPPH (ECso) 101,76P+2,26 114,41°+1,01 5,672+0,02
ABTS * (ECs0) 192,23%+1,47 80,51°+0,94 3,718+0,02
FRAP (ODys) 47,48°+0,07 93,61°+0,31 1,562+0,00
RP (ODggs) 143,77°£3,11 106,52+0,17 1,97°+0,00
TAC (ODogjs) 196,82°+6,60 317,36°+0,14 15,41°+0,05

Gié tri duoc biéu thj bang trung binh + dg éch chudn ciia phép do 3 lan. Céc gia tri cd ky tir khac nhau trong ciing mét cot thi

khac biét co ¥ nghia thong ké ¢ p<0,05

Béng 2.13: Panh gia kha ning rc ché enzyme o-amylase va a-glucosidase

Hiéu qua wc ché

Nguyén liéu (ICs0, pg/mL)

Tuong duong )
(mg acarbose/g cao chiét)

a- amylase a-glucosidase a- amylase a-glucosidase
Tra thi loc Nam Roi 6937,00°+71,47 143,66°+1,18 2,12°+0,02 57,33%+0,52
Tra tdi loc cam Sanh 7882,45°+49,93 163,21°+2,76 1,87%+0,01 50,48%+0,50
Chét chuan Acarbose 14,72240,05 8,24*+0,02 1.000 1.000

Gid trj duroc biéu thi bang trung binh + dg |éch chuan cia phép do 3 lan.

5. CHUONG 5: DANH GIA CHAT LUQNG, THI HIEU NGUOI TIEU DUNG
VA XAY DUNG BOQ TIEU CHUAN CO SG CHO SAN PHAM NGHIEN CUU

5.1. Pdi véi dong san pham tra tdi loc vé buéi Nam Roi va vé cam Sanh
Két qua phén tich chat luong 02 rp?lu tra tui loc tai Bang 2.14 cho t‘héy san pham nghién ctru
da dap ung dugc quy dinh tai Tiéu chuén Viét Nam TCVN 7975:2008 vé ché thao moc tui loc va
QCVN 8-1:2011/BYT Quy chuan quoc gia doi vdi gidi han 6 nhiem ddc to vi nam trong thuc pham.
Thyc hién danh gia cam quan 02 san phim theo thang diém dd ua thich Hedonic 6 bac cho 4 chi
tiéu trang thai, mau sdc, mui, vi va két luan chung vé& murc do chap nhan. Két qua & Hinh 2.8 cho thiy
ca san pham tra vo cam va tra vo budi déu dugc nguoi tiéu ding chap nhan, véi muc d6 “ua thich”. San

pham tra thi loc v6 qua cam Sanh c6 trang thai dep, trong khi san pham tra budi Nam Roi lai dugc nguoi
danh gia cao hon vé mui va vi ciia nudc tra.
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Tiéu chuin co s¢ cho 02 dong san pham tra tai loc ciing dugc xdy dung. Cin cir xdy dung
dua trén: TCVN 7975:2008, QCVN 12-1/2011/BYT, TCVN 5609:2007, TCVN 5611:2007, TCVN
5612:2007, TCVN 5086:1990, Nghi dinh sb 43/2013/NB-CP va két qua thyc té danh gia chat lugng tra
tai loc. Chi tiét cac chi tiéu duge thé hién trong Bang 2.14 dén 2.18.

Bang 2.14: Két qua phan tich cac chi tiéu hoa 1y, ham luong kim loai nang, vi sinh vat va du lwong thudc bao vé
thuc vat cia tra tli loc

Chi tiéu Tra buoi Nam Roi Trad cam Sanh TCVN 7975:2008
Céacch/ tiéu ly - héa

Do am, % , ) 7,7 4,38 <10
Ham luong tro tong so, % 3,62 5,13 8,0
Ham luong tro khong tan KPH KPH 1,0

trong acid, %
Kim loagi nang

Ham luong Asen (As), mg/kg 0,08 KPH 1,0
Ham luong Cadimi (Cd), mg/kg 0,01 KPH 1,0
Ham lugng Chi (Pb), mg/kg 0,01 KPH 2,0
Ham luong thiy ngin (Hg), mg/kg KPH KPH 0,5
Poc to vi nadm

Ham luong Aflatoxin Bi, ug/kg KPH KPH <15
Ham luong Aflatoxin By, By, KPH KPH <15
G1, Gz, ng/kg

Vi sinh vat )

Tong s6 vi sinh vat hiéu khi, CFU/g 9x10° 2,3 x 10? 1x 108
Coliform, CFU/g KPH <10 1x10°
To6ng s6 nam men nam moc, CFU/g 4 x 10? <10 1x10*
Salmonella, CFU/25¢ KPH KPH Khéng duoc ¢
Thuoc bdo vé thuc vit

(*)Chlorpyrifos-methyl, mg/kf KPH KPH 0,1
(*)Cypermethrin KPH KPH 20
(*)Fenitrothion KPH KPH 0,5
(*)Flucythrinate KPH KPH 20
(*)Methidathion KPH KPH 0,5
(*)Permethrin KPH KPH 20
(*)Propargite KPH 0,05 5

Ghi chi: Két qua phan tich bgi Trung tam Ky thugt Tiéu chudn Do heong Chat heong Can Tho (CATECH), “KPH “ khong phét hién;
OTra vé budi Nam Roi OTra vo cam Sanh
< 5,00 4374’_6_0 40033 41m13 43350  4lugo

& Trang thdi Mausic MU Vi Micdd
A Chi tiéu chap nhan
Hinh 2.8: Panh gia cam quan 02 dang san pham tra tui loc
Bang 2.15: C4c chi tiéu cam quan cho san pham tra tdi loc

Tén chi tiéu Tra vo budi Nam Roi Tra vé cam Sanh

1. Mau nuéc pha”  Mau xanh sang déc trung cho san pham Mau xanh sang, duc dac trung cho san pham
2. Mui* Thom déc trung mui vo buoi Thom dac trung mui vo cam ,

Vi Pang va the dic trung cho san pham, hdu ngot  Pang va the déc trung cho san pham, hau ngot

Xay dung theo TCVN 7975:2008 va yéu cau cua nha san xuat; * Chuan bj mau tra theo TCVN 5609:2007, pha 1 géitral,5g
Vi 150 mL nuéc sOi .
Bang 2.16: Cac chi tiéu hoa Iy cho san pham tra tdi loc

TT  Ténchitiéu Pon vi tinh Mirc cbng bo
1 b6 am . ) % <10
2 Ham luogng tro tong so % <8
3 Ham lugng tro khéng tan trong axit % <1
4 Ham luong aflatoxin tong sd ug/kg <15

Xay dung theo TCVN 7975:2008
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Bang 2.17: Céc chi tiéu vi sinh vat cho san pham tra tai loc

TT Tén chi tiéu Don vi tinh Murc cong bo

1 Tong so vi sinh vat hicu khi CFU/g <1.108

2 Tong so Coliform ' CFU/g <1.10%

3 Tong s6 nam men nam moc CFU/g <1.10

4 Salmonella CFU/25¢g Khéng cho phép
Xay dung theo TCVN 7975:2008 va yéu cau cua nha san xuat
Béng 2.18: C4c chi tiéu vé kim loai nang cho san pham tra tdi loc

TT  Ténchitiéu Pon vi tinh Mic cong bo

1 Asen mg/kg <10

2 Cadimi mg/kg <10

3 Chi mg/kg <20

4 Thuy ngén mg/kg <0,05
Xay dyng theo TCVN 7975:2008
Béng 2.19: Du lugng thudc bao vé thuc vat cho san pham tra tdi loc
TT Tén chi tiéu Don vi tinh Mtc cong bo
1 Chlorpyrifos-methyl, mg/kf ma/kg <01
2 Cypermethrin ma/kg <20
3 Fenitrothion mg/kg <05
4 Flucythrinate mg/kg <20
5 Methidathion mg/kg <05
6 Permethrin mg/Kg <20
7 Propargite mg/Kg <50

Xay dung theo TCVN 7975:2008

5.2. P6i véi dong san pham tra tdi loc vé buéi Nam Roi va vé cam Sanh

Do céc dong san pham Cider cam Sanh va budi Nam Roi déu c6 dd con nhé hon 8,5% v/v nén
QCVN 6-3:2010/BYT vé db udng c6 con t6 ra khong phi hop. Nguyén nhan 1a do quy chuén nay chi
dé cap dén 6 nhoém san phém (1. Con thuc phém; 2. Bia hoi; 3. Bia hop bia chai; 4. Ruou vang; 5. Ruou
n6 va 6. Rugu manh), ma san pham Cider khong nham trong cdc nhém nay. Do d6, chi tiéu chat lugng
san pham duoc phan tich tham khao theo QCVN 6-2:2010/BYT cho db ubng khong con. Két qua kiém
dinh céc chi tiéu chat lugng cho dong san pham Cider dugc trinh bay tai Bang 2.20 cho thiy, san phdm
Cider thi nghiém dép tng cac tiéu chuan theo QCVN 6-2:2010/BYT.

Bang 2.20: Két qua kiém dinh chét luong san pham Cider

Chi tiéu phan tich QCVN 6-2:2010/BYT  Cider budi Nam Roi  Cider cam Sanh
pH" - 4,43 4.6
Chat ran hoa tan, %" - 8,00 8,00
Ethanol, % viV* - 5,00 4,30
Methanol, mg/L con” - 368 700
D6 acid bay hoi, mEq/L" - KPH KPH
Ham luong acid hydrocyanic, mg/L” - KPH KPH
SOz, mg/L* - 32,0 28,8
Chi (Pb), mg/L" 0,05 KPH KPH
Cadimi (Cd), mg/L" - KPH KPH
Asen (As), mg/L" - KPH KPH
Thuy ngan (Hg), mg/L" - KPH KPH
Ké&m (Zn), mg/L" - KPH KPH
Pdng (Cu), mg/L” - KPH KPH
Escherichia coli, CFU/mL" KPH <1 <1
Coliforms, CFU/mL" 10 <1 <1
Staphylococcus aureus, CFU/mL” - <1 <1
Clostridium perfringens, CFU/mL” KPH <1 <1
Pseudomonas aeruginosa, CFU/mL" - <1 <1
Streptococcus faecalis, CFU/mL” KPH <1 <1
Téng s6 VSVHK, CFU/mL* 102 8,3 x 10! 4,3.10*
Téng s6 bao tir NMNM, CFU/mL* 10 CFU/mL <1 <1
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Chi tiéu phan tich QCVN 6-2:2010/BYT  Cider buti Nam Roi  Cider cam Sanh
Piperony!l butoxid, mg/L™ 0,05 KPH KPH
2-phenylphenol, mg/L™ 0,5 KPH KPH
Propargit, mg/L™ 0,3 KPH KPH

*Cong ty CP DV KHCN Thé Ky Méi New Century Corp - Phong Thi nghiém Thuec phdam va Méi trieong
**Cong ty CP Cong nghé VIETLABS

Két qua danh gia thi hiéu san pham cho thay, nguoi tiéu ding chip nhan ca san pham Cider
cam Sanh va Cider buéi Nam Roi, khi khong c6 diém tir 1 dén 4 (tuong ing voi mic d6 khong thich
san pham) (Hinh 2.9 va Hinh 2.10). Vé co ban, ca 02 loai Cider déu dugc ngudi tiéu ding wa thich hon
khi duoc phuc vu lanh. Khi so sanh véi Cider cam Sanh, san pham Cider budi Nam Roi nhan dugc mirc
ua thich thap hon ¢ thang diém 9 (18,97% < 27,59%) nhung cao hon & thang diém 8 (49,14% > 44,83).
Diém trung binh ciia Cider budi Nam Roi (7,79) nhin chung thap hon so véi Cider cam Sanh (7,93).

50 60
as 44,83 1052 m ] diém
20 - = | diém 50 35,14 2 diém
Fas =2 diém : 3
-3 30 27.59 27.59 3 diém ? 0 40.00 3 diem
Z 24.14 . < ]
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Cider lanh Cider thuimg . 10 51 ms dism
Cie san pham cider 00 0 0% 000 0%
0 - -l =9 diém

Cider birdi Nam Roi thudmg Cider budi Nam Roi lanh

Hinh 2.10: Danh gié thi hiéu d6i voi
san pham Cider budi Nam Roi

Hinh 2.9: Danh gié thi hiéu d6i voi
san pham Cider cam Sanh
Tiéu chuin co sé cho 02 dong san pham Cider ciing dugc xdy dung. Cian cir xdy dung
dya trén: QCVN 6-2:2010/BYT, QCVN 12-4:2015/BYT, Nghi dinh sé 43/2013/NB-CP, TCVN
12386:2018 va két qua thuc té danh gia chét lugng san pham. Chi tiét cac chi tiéu dugc thé hién trong
Bang 2.21 dén 2.24.

Bang 2.21: C4c chi tiéu cam quan cho dong san pham Cider

Tén chi tiéu Cider budi Nam Roi Cider cam Sanh

1. Mau Mau vang dac trung cho san pham Mau vang cam dac trung cho san pham

2. bo trong Trong suot khi rot truc tiép, Trong suot khi rot truc tiép, . .
/M @6, c6 sui bot khi tat; o ¢ sui bot khi tot; duc va dong nhat khi lac
dong nhat duc va dong nhat khi lac déu. déu.

3. Mui Thom déc trung ctia nude budi Iénmen  Thom dac trung cia nuwdc cam [én men

4 Vi Vi ngot, the ctia nuwdc uong c6 gas, c6 vi Vi ngot, the cia nudc udng co gas, c6 vi

dang nhe dic trung cho san pham
Xay dung theo yéu cau cua nha san xuat

Bang 2.22: Gii han kim loai niang cho dong san pham Cider

dang nhe dic trung cho san pham

TT Tén chi tiéu Pon vi tinh Mirc cong bo
1 Chi mg/L <0,05

Xay dung theo QCVN 6-2:2010/BYT

Béng 2.23: Du lugng thudc bao vé thyc vat cho dong san pham Cider
TT Tén chi tiéu Pon vi tinh Mirc cong bo
1 Piperonyl butoxid mg/L <0,05
2 2-phenylphenol mg/L <0,5
3 Propargit mg/L <0,3

Xay dung theo QCVN 6-2:2010/BYT va yéu cau nha san xuat

Bang 2.24: C4c chi tiéu vi sinh vat cho dong san pham Cider

TT Tén chi tiéu Pon vi tinh Mirc cong bo
1 Toéng so vi sinh vat hiéu khi CFU/mL <100
2 Coliforms CFU/mL <10
3 E.Coli CFU/mL Khéng duoc co
4 Step. feacal CFU/mL Khéng duoc co
5 Pseudomonas aeruginosa CFU/mL Khong duoc co
6 Staphylococcus aureus CFU/mL Khong duoc cd
7 Cl. perfringens , , CFU/mL Khéng duoc 6
8 Tong 6 nAm men nam moc CFU/mL <10

Xay dung theo QCVN 6-2:2010/BYT
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6. CHUONG 6: HOAN THIEN QUY TRINH CHE BIEN
VA CHUYEN GIAO SAN XUAT THUC TE

6.1. Hoan thi¢n quy trinh ché bién cac dong san pham tir bwéi Niam Roi va cam Sanh
Trén co s¢ quy trinh ché bién 02 dong san pham tra tii loc va Cider tir 02 dang nguyén liéu budi Nam
Roi va cam Sanh (tong cong 4 quy trinh hoan chinh), dé tai tiép tuc thir nghiém san xuat & quy mo pilot.

Dbi voi dong san pharn tra tii loc, quy mo tur 1 dén 10 kg nguyén liéu/mé duoc thyc hién, quy
do6i twong tang tir 0,2 dén 5 kg vo budi/meé. Yéu cau san xuét nhan thdy cc cong doan chinh ciia quy
trinh nhu xa dang, say, sao rang déu can phai didu chinh thiét bi va phuong thirc xir ly cho phu hop.
Tuong tmg v6i cac diéu chinh moi, thoi gian thyce hién cho timg c6ng doan ciing duoc diéu chinh dé co
thé thu duoc chat luong san pham 6n dinh, dinh mirc cong doan va hiéu suét thu hdi ciing thay d6i twong
rng. Mot diéu can luu y 13 tra vé cam dé bi qua am khi sao rang & mé nhé (4,38% am & quy md thi
nghiém, so véi muc tiéu 1a 8%) (Bang 2.25). Sao rang mé 16n giup d& kiém soat qué trinh, didu nay thé
hién & thong s6 d6 4m ciia san phdm thu nhan 6n dinh & ca 2 mau nguyén lidu. Tuy nhién, thdi gian can
thiét dé sao rang mé 16n gia ting dang ké khi ting quy md san xuét, tir khoang 30 phut khi thyc hién thi
nghiém 1én hon 90 phut khi tién hanh san xuat. Do d0, nén phai sap xép nhiéu thiét bi sao rang dé chay
song song trong tién trinh san xuét.

Bang 2.25: Chét luong 02 san pham tra tdi loc san xuét & cac quy md khac nhau

Thi nghiém Siéu nho Nho Trung binh
Quy mé (=1 kg NL/mg) (=5 kg NL/mé) (= 10 kg NL/m¢)

200 g vo/mé 1kg vo/mé 3 kg vo/mé 5 kg vo/mé
Tra buci buoi Nam Roi
Do am (%) 7,700,242 7,81+0,23% 8,11+0,12° 7,99+0,16°
Gia tri aw 0,45+0,02" 0,45+0,03" 0,46+0,01" 0,46+0,01"
TPC (mg GAE/g CK) 2,91+0,122 3,08+0,14° 2,87+0,082 2,84+0,06°
TFC (mg QE/100g CK) 27,66+0,80° 29,28+0,88° 26,66+0,97% 25,63+1,262
TEAC (umol TE/g CKNL) 49,53+1,12% 48,87+1,26° 46,62+0,92° 43,71+1,742
Naringin (mg%) 0,024+0,002"  0,025+0,002" 0,022+0,003" 0,023+0,005"
Tra vo cam Sanh
Do am (%) 4,3840,212 6,81+0,23% 8,01+0,12° 7,8910,16°
Gia tri aw 0,24+0,02" 0,35+0,03" 0,54+0,04" 0,52+0,05"
TPC (mg GAE/g CK) 1,68+0,082 1,76+0,12° 1,67+0,182 1,64+0,042
TFC (mg QE/100g CK) 7,50+0,00° 8,12+0,44¢ 7,66+1,07% 7,630,662
TEAC (umol TE/g CKNL) 30,46+0,232 29,07+1,162 28,62+0,12° 26,71+0,48°
Naringin (mg%) 0,024+0,002"  0,025+0,002" 0,022+0,003" 0,023+0,005"

Dbi voi dong san pham Cider, tién hanh thir nghiém san xudt theo cac khdi luong dich qua khac
nhau, tir 1 dén 5 va 50 L dich qua/mé. Tuong tu, st dung thiét bi cho quy trinh ciing phai dugc thay dbi
tuong tmg dé phu hop véi quy mé san xuat. V& co ban, khi ting quy mé san xuat thi thoi gian san xuét
clia cac cong doan ban thi cong ting 1én trong tng. Ghi nhan nhu cau thdi gian nhiéu nhét & cong doan
cét d6i va ép tach nudc, c6 thé kéo dai 2,5 gior d6i véi ddi vai Cider cam Sanh va gan 3 gio dbi voi Cider
budi Nam Roi. Diéu nay c6 1a nguyén nhan gay suy giam ham lugng vitamin C trong san pham Cider
cudi, con 240 mg/L (43,24%) d6i v6i budi Nam Roi va 142 mg/L (28,51%) dbi v6i cam Sanh. Do do,
co gi6i hod coéng doan ép tach nude cn phai duge quan tim thuc hién, dic biét khi mudn mé rong san
xuét hon nita. Nguoc lai, viéc tang quy mo san xuét lai cho loi thé tot hon trong thuc hién qua trinh 1én
men va kiém soat chit lugng san pham. Thoi gian 1én men chinh dwgc rat ngan dang ké khi 1én men &
mé 50 L, thé hién rét rd & Cider budi Nam Roi (tir 2400 phut — 40 gio giam con 1560 phut — 26 gio).
Thiét bi 1én men 16n cho phép kiém soat 6n dinh hon vé nhiét d6 va diéu kién yém khi, tir d6 hd tro qua
trinh phat trién cua ndm men. Lén men mé 50 L con gitup thu nhan dugc c6 do con thép va 6n dinh hon,
khoang 5% v/v ddi véi Cider budi Nam Roi va 4,6% v/v voi Cider cam Sanh. Hiéu suét thu hdi trong
san xuat mé 50 L ciing 16n hon khi so sanh vé6i trudng hop san xuit & quy mo nho va siéu nho.
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Bang 2.26: Chét lugng 02 san pham Cider san xuat & cac quy mé khac nhau

Quy mé Thi nghiém Nho Trung binh
1 L dich qua/mé 5 L dich qua/mé 50 L dich qua/mé
Cider buoi Nam Roi
pH 4,46+0,01 4,47+0,02 4,46+0,01
Vitamin C (mg/L) 454420 398+18 24012
Vitamin C so véi nguyén liéu (%) 81,8 71,71 43,24
Ham lugng ethanol (%v/v) 5,36+0,03 5,24+0,04 4,98+0,03
Cider cam Sanh
pH 4,36+0,01 4,51+0,03 4,64+0,04
Vitamin C (mg/L) 443+4 248+16 142+8
Vitamin C so véi nguyén liéu (%) 88,96 49,80 28,51
Ham lugng ethanol (%v/v) 4,94+0,01 4,82+0,04 4,61+0,03

6.2. Chuyén giao két qua nghién ciu

Trén co s két qua thi nghiém da ghi nhan, quy trinh ché bién va bao quan 02 dang san phém, tra
vo budi Nam Roi tui loc va tra vé cam Sanh tui loc, voi quy md san xuat 5 kg/mé dugc lua chon dé tién

hanh chuyén giao.

Co quan tiép nhan: Trung tim Ung dung Khoa hoc Cong nghé tinh Vinh Long.

Chuyén giao quy trinh ché bién va bao quan tra tai loc: tir 22/12/2022 dén 23/12/2022.
+ Quy trinh k¥ thuat ché bién va bao quan tra tii loc tir vo budi Nam Roi.

+ Quy trinh k¥ thuat ché bién va bao quan tra ti loc tir v cam Sanh.

Chuyén giao quy trinh ché bién va bao quan Cider: tir 12/10/2023 dén 13/10/2023.
+ Quy trinh k¥ thuat ché bién va bao quan Cider cam Sanh.

+ Quy trinh k¥ thuat ché bién va bao quan Cider budi Nam Roi.

San pham tra thi loc san xuat tai budi chuyén giao dugce phan tich céc chi tiéu chat luong. Két qua
tai Bang 2.27 cho thay san pham dép mg cac tiéu chuan co s¢ da xay dung. Mot ket qua thu dugc kha
ly tha khi cac chi tiéu vi sinh cua tra ti loc san xuat thyc té tham chi con thap hon mau nghién ciru, didu
nay c6 18 nho vao thoi gian siy so bo duge rat ngan Cung vdi ngudn nguyén lidu tai chd, sir dung ngay
12 nguyén nhan 1am giam chi tiéu vi sinh vat ban dau, din dén su giam thap chi tiéu vi sinh cua mau tra
thu nhén. Tuy nhién, ham lugng TPC va TEAC c6 su dao dong 1on gitra cac mau thur nghiém, dac biét
12 mau san xuat thyc té. Piéu nay c6 1& 1a do sy khac biét va khong dong nhét vé ngudn nguyén liéu ban

dau dé san xuét tra, c6 ca budi non (qua tuyén) va vo budi cta qua chin thuan thuc.

Bang 2.27: Thong sé chét luong cua tra tdi loc san xuét thuc té (rat gon)

Chi tiéu Tra vo budi Nam Roi Tra vo cam Sanh
Cac chi'tiéu ly - hoa

b6 am, % 7,56+1,02 8,01+0,53
Gia tri aw ) ] 0,24+0,02 0,27+0,02
Ham luong tro tong s6, % 471+1,12 8,0
TPC (mg GAE/g CK) 4,41+8,14 2,89+0,10
TEAC (umol TE/g CKNL) 54,21+£32,12 48,57+1,54
Kim logi nang

Ham lugng Chi (Pb), mg/kg 0,01 0,01
Ham luong thuy ngén (Hg), mg/kg - 0,01
Vi sinh vat

Tong so vi sinh vat h1eu khi, CFU/g 6 x 102 5x10°
Tong s6 ndAm men nAm moc, CFU/g 3 x10* -

“-*“ khong phat hién;

Tuong ty, két qua phan tich chat lugng Cider san xuit tai Bang 2.28 ciing cho thdy san phim
dap mg cac tidu chuén co s& di xay dung. Dic biét, san phim chuyén giao hoan toan khong phat hi¢n
du luong luu huynh dioxide SO2, methanol ciing nhu sy hién dién cua vi sinh vét hiéu khi. Piéu nay cho

thiy, quy trinh san xuét thyc té cho chat lugng san pham on dinh va an toan hon.
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Bang 2.28: Thong s6 chat lugng cua san pham Cider san xuét thuc té (rdt gon)

STT Chitiéu Cider cam Sanh  Cider bu¢iNam Roi  QCVN 6-2/2010
Nhdm chi tiéu hod ly

1 Ham lugng ethanol (d6 con, v/iv) 4,57 5,08

2 pH 4,68 4,62

3 Ham lugng chét ran hoa tan (%) 10,30 8,90

4 Ham luong acid hydrocyanic (mg/L) KPH KPH

5 Ham luong methanol (mg/L con) KPH KPH

6 Luu huynh dioxide SO, (mg/L) KPH KPH
Nhém chi tiéu hoa ly

7 Tong s6 vi sinh vat hiéu khi (CFU/mL) <1 <1 100

12 Nim men, nim méc (CFU/mL) <1 <1 10
CAc nhém chdt c6 hogt tinh sinh hoc

14 Vitamin C (mg/L) 129 259

15 Ham lugng naringin (mg/L) 60,38 64,42

16 Ham lugng hesperidin (mg/L) 1,21 0,97

“KPH " khong phat hién; K&t qua phan tich tai cong ty CP Cong nghé VIETLABS

Cho mdi 1 L Cider cam Sanh con c6 cung cip 129 mg vitamin C, 60,38 mg naringin, 1,21 g
hesperidin va 3,81 mg polyphenol tong s6. Vi Cider budi Nam Roi, ham lugng cac hop chét nay 1a 1on
hon, lan lugt ¢ mirc 259 mg vitamin C, 64,42 mg naringin, 0,97 g hesperidin va 4,12 mg polyphenol
tong s6. Pay déu la cac hop chat sinh hoc ¢ tac dung hd tro strc khoé va da duoc nhiéu nghién ctru khoa
hoc chung minh. San pham Cider budi Nam Roi ¢6 ham lugng cac nhém chét co hoat tinh sinh hoc cao
cling tao nén gi tri riéng cho san pham, cin bang voi hiéu suat thu hdi san pham thip.

7. CHUONG 7: HACH TOAN KINH TE VA PANH GIA
KHA NANG THUONG MAI CUA 04 DONG SAN PHAM

7.1. Hach toan kinh té cho san pham cider

D6 v6i san phim cider, hach toan dugc wéc tinh dya trén gia thuyét co so san xuét quy mé nho,
guy mé san xuat, 60 kg nguyén liéu/ngay x 20 ngay/thang (twong trng 25 L nudc ép cam).

Téng von dau tu: 250.000.000 dong thay d6i theo dang san phdm san xuét (Bang 2.29).
Bang 2.29: Chi phi dau tw cho xuong sin xuét Cider cam Sanh va Cider busi Nam Roi

Dau tu Cider cam Sanh Cider bu6i Nam Roi
Xay dyng nha xuong 30.000.000 30.000.000
Thiét bj

NGi 18n men Cider (3 nbi) 90.000.000 90.000.000
Noi xir Iy nhigt Cider (1 noi) 30.000.000 30.000.000
NGi thanh tring chai (1 noi) 25.000.000 25.000.000
He¢ thong loc nudc udng 5.000.000 5.000.000
May ép cam tu dong 16.000.000 70.000.000
Dy phong 54.000.000 30.000.000

Hach toan kinh té thyc hién theo 04 gia thuyét: (02 truong hop chi phi nguyén li¢u thap va chi
phi nguyén liéu cao) x (02 trudng hop san xuit c6 vay von (18 thang) va khong vay von 12 thang).

Nguyén li€u cam Sanh c6 gia cao ¢ muc 15.000 dong/kg va gia thip ¢ mirc 6.000 dong/kg.
Tuwong tu véi mire gia 9.000 dong/kg va 18.000 dong/kg cho budi Nam Roi.

Gi4 san pham 1a 74.00 dong/chai Cider cam Sanh va 84.000 déng/chai Cider budi Nam Roi.

Két qua hach toan cho théy loi nhu@n thu dugc tir san xuét phu thudc rt 16n vao gia ca nguyén
liéu. Tuy nhién trong moi gia dinh, san xuat déu thu dugc 19i nhuan (Bang 2.30 va Bang 2.31).

Béng 2.30: Hiéu qua kinh doanh cac san pham Cider trong 18 thang c6 vay vén

Cider cam Sanh Cider budi Nam Roi
Nguyén li¢u Chi phi san xuat Loi nhuan Chi phi san xuat Loi nhuan
(dong) (18 thang) (d6ng) (dong) (18 thang) (d6ng)
Gia NL thap 127.728.775,70 18.901.037,43 146.091.592,82 6.430.329,15
Gia NL cao 116.928.775,70 213.301.037,43 131.691.592,82 265.630.329,15
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Bang 2.31: Hiéu qua kinh doanh cac san pham Cider trong 12 thang khong vay vén

Cider cam Sanh Cider budi Nam Roi
Nguyén liéu Chi phi san xuat Loi nhuan Chi phi san xuat Loi nhuan
(dong) (12 thang) (dong) (dong) (12 thang) (dong)
Gia NL thap 113.839.886,81 203.017.358,28 132.202.703,94 194.703.552,77
Gia NL cao 103.039.886,81 332.617.358,28 117.802.703,94 367.503.552,77

Pang chu y, tinh cho mdi 1 kg cam Sanh tuoi, mdi ngay san xuat 60 kg cam Sanh trong 20 ngay
trén mdi thang, loi nhuan nay tuong mirc 14.098 dong/kg khi nguyén liéu & gia cao va 23.098 dong/kg
khi nguyén liéu ¢ gia thip (da khau trir chi phi san xudt). Nhu vy so v6i viéc ban qua tuoi, viéc san
xuét Cider cam Sanh mang lai lgi gép cao hon tr 1,0 dén 4,0 lan. Tuwong tu véi Cider budi Nam Roi,
mdi 1 kg budi Nam Roi cho loi nhuan tir 10.140,81 dong/kg dén 19.140,81 dong/kg, mang lai lgi nhuan
cao hon 0,5 dn 2,5 1an so v&i viéc ban qua tuoi.

Co céu gia san phdm Cider dugc thé hién tai Hinh 2.11 va 2.12. Nhin chung, ¢6 thé nhan thdy,
gia san pharn Cider buoi chu yéu dén tir “bao bi, nhan hiéu” sau d6 dén “thiét bi, nhan cong”, “chi phi
quang cao” va cudi cung 1a chi phi ¢ ‘nguyén liéu, phu gia”. Cider bu6i Nam Roi ¢6 hi¢u suét thu hoi
thap hon va gia ca nguyén liéu cao hon, diéu nay cing gay chénh 1éch gia thanh so v61 dong san pham
Cider cam Sanh. Dé c6 thé giam gia thanh san pharn va tang lgi nhuan cho doanh nghiép, can xac dinh
phai tu san xuat dugc bao bi, nhin hi¢u hodc ky ket v6i cac cong ty bao bi dé mua hang theo mé 16n,
gia si. Khi hudng dén mo rong san xudt, can phai gin lién véi co giéi hoa de giam chi phi nhén cong,
on dinh chét luong san phim. Can chi trong xay dung uy tin thuong hiéu gin lién v6i chét lugng san
pham, hudng giir hinh anh cta san pham trong y thirc nguoi tiéu dung. Lién két giita doanh nghiép va
céc nha vuon trong budi Nam Roi va cam Sanh dé 6n dinh gia thanh nguyén liéu 1a phuong 4n 1au dai
dé 6n dinh gi4 thanh san pham, hudng dén loi ich hai hoa, rti ro chia sé nhdam muc tiéu chung cing nhau
phat trién san pham tir cdy c6 mui cho tinh nha.

Cider cam Sanh Cider bwoi Nam Roi
Gia thanh: 74.000 d/chai (100%) Gia thanh: 84.000 d/chai (100%)
Thué VAT Nguyén li¢u Thué VAT Nguyén ligu
3.700d (5%) 6.774d (9,15%) 42004 (5%) 11.613d(13.82%)

3.634d (4.33%)

Bao bi. nhan hiéu

Loi nhuiin Phu gia Loi nhuiin
15.699d(20,53%) 4.1084d (5.55%) 16.794 d (19.99%) )
’ Phu gia

i 17.425d(23.55%) Quing cdo an\0 bi. nhan lxiéu
11%%?(?50%) ) 12,6004 (15%) 174254 (20.74%)
Nhan cong. thiet bi Nhan cong. thiet bi
15.194 ¢ (20.53%) 17.734(21.11%)

Hinh 2.11: Co c4u gia san pham Cider cam Sanh Hinh 2.12: Co c4u gia san pham Cider bugi Nam Roi
7.2. Hach toan kinh té cho san pham tra tai loc

Thuyc hién twong tu hach toan kinh té cho san pham Cider, hiéu qua kinh té khi san xuét hai san
pham tra ti loc cam Sanh va budi Nam Roi dugc tinh toan trong truong hop cova khong c¢6 vay von
san xuét. Hach toan dugc woc tinh duya trén gia thuyét co so san xuat quy mé nho 20 kg nguyén lidu/ngay
x 20 ngay/thang

Tong von dau tu: 250.000.000 dong, chi tiét thé hién & Bang 2.32. Tuong tu, hach toan kinh té
trong 04 gia thuyét. Gia san pham la 26.000 dong/ hop tra. O truong hop gia NL thap, nghién ciru gia
dinh sén xuat tra tu phan vo6 1a phu pharn cua chinh co s& (gla 0 don g). Trong truong hop phai thu mua
bén ngoai, gia nguyén lidu 1a 3.000 dong/kg vo cam Sanh va 9.000 dong/kg v6 budi Nam Roi.

Béng 2.32: Chi phi dau tu cho xudng san xuat tra tdi loc vé cam Sanh va tra tdi loc vo bugi Nam Roi

Dau tu Tra thi loc vo cam Sanh  Tra tli loc vo budi Nam Roi
Xay dyng nha xuéng 30.000.000 30.000.000
May cat lat 30.000.000 30.000.000
Thiét bi chan 20.000.000 20.000.000
Thiét bi ly tdm + Téach nudc 6.000.000 6.000.000
Ta séy 30.000.000 30.000.000
May sao rang (2 may) 40.000.000 40.000.000
May xay nghién 10.000.000 10.000.000
Méy déng géi tra tii loc 25.000.000 25.000.000
Du phong 59.000.000 59.000.000
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Bang 2.33: Hiéu qua kinh doanh cac san pham tra tdi loc trong 18 thang c6 vay vén

Tra thi loc vo cam Sanh

Tra tli loc vo buai Nam Roi

Nguyén liéu Chi phi san xuat Loi nhuan Chi phi san xuat Lot nhuan

(dong) (18 thang) (dong) (dong) (18 thang) (d6ng)

Gia NL thap 120.540.088,89 53.221.400,00 134.366.088,89 71.113.400,00

Gia NL cao 119.340.088,89 74.821.400,00 130.766.088,89 135.913.400,00
Bang 2.34: Hiéu qua kinh doanh cac san pham tra tdi loc trong 12 thang khéng vay vén
Cider cam Sanh Cider buéi Nam Roi

Nguyén liéu Chi phi san xuat Loi nhuan Chi phi san xuat Lot nhuan

(dong) (12 thang) (dong) (dong) (12 thang) (d6ng)

Gia NL thap 106.651.200,00 225.897.600,00 120.477.200,00 237.825.600,00

Gia NL cao 105.451.200,00 240.297.600,00 116.877.200,00 281.025.600,00

Tra vo cam Sanh
Gia thanh: 26.000 d/hdp (100%)

Tra vo bwoi Nam Roi
Gia thanh: 26.000 d/hdp (100%)

Thué VAT
1.300d (5%)

Thué VAT
1.300d (5%)

Nguyén ligu + Phu gia
1.127d (4,33%)

Nguyén ligu + Phu gia
1.1614d (4,47%)

Logi nhuiin
5.242d(20,16%)

Loi nhufin
5.423d(20,86%)

P\ P\

Bao bi + Nhan hiéu
8.8504d (34,04%)

Bao bi + Nhan hiéu
8.850d (34,04%)

Quang cdo

Quang cao
3.900d (15%)

3.900d (15%) )
Thiét bi + Nhéan cong
5.400(20,77%)

Thiét bi + Nhén céng
5.547(20,16%)

Hinh 2.13: Co c4u gia san pham Cider cam Sanh ~ Hinh 2.14: Co cau gia san pham Cider budi Nam Roi

Tuong ty, trong moi gia dinh, san xuét tra tai loc déu thu dugce loi nhuan (Bang 2.33 va Bang 2.34).
Tuy nhién, 191 nhudn thu dugc cua co sé khong quéa phu thude vao gia ca nguyén li¢u.

Két qua tai Hinh 2.13 va 2.14 ddng thoi cho thdy, co cAu gia san pham tra thi loc chii yéu dén tur
“bao bi, nhan hiéu” sau d6 dén “thiét bi, nhan céng” va “chi phi quang cao’. Mot diéu rat thu vi 1a dbi
Vi cac san pham tra tai loc, chi phi nguyén liéu va phu gia chiém khong dang ké (luén dudi 5%), do
cho phi vo budi va vo cam von khong cao. Piéu nay cho thay loi thé cua viée khai thac phu pham dé
ché bién cac san pham c6 gia tri gia ting. Cac chuong trinh tri n khach hang thong qua tang khdi luong
san pham trong hop tra, hd trog quang ba hinh anh thuong hiéu nhung khong lam gia ting déng ké gia
thanh san xuat. Ké hoach san xuat lau dai, c6 thé giam gia thanh san pham va ting lgi nhuan cho doanh
nghiép, cn xéac dinh phai tu san xuat duoc bao bi, nhan hiéu hoic ky két v6i cac cong ty bao bi dé mua
hang theo mé 16m, gia si. Huéng dén mé rong san xuit phai gan lién vé6i co gidi hoéa dé giam chi phi
nhan cong, 6n dinh chét lugng san pham. Can chil trong xay dung uy tin thuong higu gin lién véi chat
luong san pham, huéng gitr hinh anh ciia san pham trong ¥ thirc nguoi tiéu dung.

8. CHUONG 8: HQI THAO TRIEN KHAI QUY TRINH CHE BIEN
VA BAO QUAN CAC SAN PHAM TU CAM SANH VA BUOI NAM ROI

Hoi thao duge td chue tai Hoi truong Trung tdm Ung dung Khoa hoc Coéng nghé tinh Vinh Long,
thu hat khoang 50 dai bi€u tham du.

Thoi gian t6 chue: tir 14 gior dén 17 gio, ngay 20/10/2023

Muc dich chi yéu cua Hoi thao nham béo céo va thao luan mot s két qua nghién ctru ciing nhu
gisi thiéu va quang ba 04 san pham tir dé tai. Cac tham luén duoc trinh bay tai Hoi thao the hién bao
quat cac ket qua nghién cau chinh cua dé tai. Bong thoi, thdng qua viéc tiep nhan cac thong tin phan
hoi, y kien dong gop cho 04 san pham tir budi Nam Roi va cam Sanh d€ hoan thién thém ket qua de tai.
Phoi hop chat ché véi cac co quan, don vi lién quan trong viéc to chic Hoi thao va hoan thanh cac nhi¢m
vu theo ké hoach.

Chuong trinh hoi thao:

- Tham luan 1: Xu huéng phét trién cong nghé ché bién va bao quan cac san pham tir qua c6 mdi
trong va ngoai nudc.

- Tham luan 2: Su thay dbi cac dic tinh co ban cia qua budi Nam Roi va cam Sanh dugc trong
tai tinh Vinh Long.
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- Tham luan 3: Phét trién san pham Cider tir buéi Nam Roi va cam Sanh.

- Tham luan 4: Gigi thigu quy trinh san xuat va bao quan san pham tra tdi loc tir buoi Nam Roi
va cam Sanh.

Két qua hoi thao da thanh cong trong chia sé cac két qua nghién ctru da dat dugc trong pham vi

dé tai, ciing nhur nhirng quy trinh san XUt va bao quan cac san pham tir buai Nam Roi va cam Sanh. Cac
thong tin dugc trao ddi trong ndi dung Hoi thao 1a cac tu liéu quy gia dé hoan thién thém két qua deé tai.
PHAN 3. KET LUAN VA KIEN NGHI
1. KET LUAN
~ Thong qua cc két qua dieu tra thir cép va diéu tra thuc té, dé tai nhan thiy yéu cau can phai phat

trién dong san pham Cider va tra tUi loc tir nguyén liéu cay c6 mui. Buoi Nam Roi va cam Sanh trong tai
tinh Vinh Long la nguon nguyén li¢u doi dao, c6 dac tinh phu hop dé phat trien hai dong san pham nay.
Nghién ctru da xay dung dugc bo co s dir liéu ve cac dac tinh co ban cua qua budi Nam Roi va cam Séph
trong ¢ tinh Vinh Long theo tirng nhdm phan loai. Tir do tiep tuc phat trién thanh cdng 02 dong san pham
Cider va 02 dong san pham tra tli loc ddc trung cho tung dang nguyén li¢u. San pham c6 ap dung gidi
phap cong nghé nham han ché ton that cling nhu khai thac t6i da cac thanh phan cd gia tri sinh hoc trong
tréi cay, co chat luong dam bao céc tiéu chuan hién hanh va co tac dung ho trg cho suc khoe con nguoi.

~ Xay dung tiéu chuan co s cho 04 dong san pham tir budi Nam Roi, cam Sanh va hach toan kinh
té cling da dugc thuc hién dé danh gia duoc gia tri thwong mai ctia cac san pham nay. San xuat san pham
Cider va tra tui loc tir bugi Ndm Roi va Cam Sanh ¢ quy md nho da dugc chirng minh la kha thi va sé
mang lai lgi nhuan cho cac ho dau tu tai dia phuong.

Cac san pham tur d¢ tai:

1. 03 bai bao dugc dang trén cac tap chi khoa hoc trong nude (dang ky 02);

2. 03 loai Tai lidu hd tro san xuit: to buém, cim nang va video huéng dan quy trinh (ding ky 01);

3. Hd tro dao tao 02 thac s nganh Cong nghé Sinh hoc va 01 thac si nganh Cong nghé Thuc pham
(dang ky 02);

4. 07 san pham tng dung Ia béo cao, quy trinh, b¢ s6 liéu va hach toan kinh té trong noi dung
thyc hién d¢ tai (dang ky 07).

5. Gidy xac nhan cua don vi tiép nhan chuyén giao 1a “Trung tim Ung dung Khoa hoc Céng nghé
tinh Vinh Long”.

2. KIEN NGHI
2.1. V& nji dung a8 tai

i Dé hoan thién, phat trién thém két qua dé tai, co thé tiép tuc ghién ctru bao quan 04 dong san
pham ¢ thoi gian dai hon. San xuat thir nghiém va tién t6i thwong mai hoa 04 dong san pham tir cam
Sanh va bu6i Nam Roi khi da dam bao duogc thi truong tiéu thu 6n dinh, huéng dén giam gid san pham
thong qua giam gia thanh bao bi va nhan hi¢u khi mua gia si v6i s6 lugng 16n, qua do gia tang hiéu qua
san xuat cho don vi ti€p nhén.
2.2. Vé trién khai két qua deé tai

i ]:)é nghi co quan quan 1y va don vi tiép nhén chuyén giao két qua dé tai tiép tuc c6 hudng phat
trién két qua nghién ctru bao quan 4 dong san pham tir budi Nam Roi va cam Sanh v6i thoi gian dai hon
dé viéc thuong mai héa mang tinh 6n dinh;

Dé san phérp nghién clru cia dé tai duoc chuyén giao dugc hi¢u qqué. Dé nghi co quan quan ly va
don vi tiép nhén két qua cua de tai xay dung 19 trinh chuyén giao cu thé, c6 chinh sach ho trg cac co s,
doanh nghi€p tham gia san xuét thir nghiém va tién t6i thwong mai héa cac loai san pham dam bdao hi¢u
qua, nham ndng cao gia tri nguyén liéu cam sanh va budi nam roi. Qua do, gop phan da dang cac san
pham tur nguyén li¢u chu lyc cua dia phuong gop phin nang cao thu nhdp cho ngudi dan va dong gop
vao su phat trién kinh t€ xa hdi cta dia phuong;

Dé nghi nganh nong nghiép, cong thuong xay dung cac chinh sach hd tro vé khuyén cong, xuc
tién thuong mai, xdy dung chudi san pham cia dia phuong, huéng dan k¥ thuét dé ting nang suat va
chat lugng san phim dap mg nhu ciu nguyén liéu cho ché bién va phat trlen dang dang cac loai san
pham tir ngudn nguyén liéu dia phuong dam bao chat luong, dap tng nhu ciu thi truong.
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