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LOI NOI PAU

Hién nay, cong ngh¢ ché bién dau thyc vat & nudc ta chi yéu van theo
phuong phdp c6 dién 12 ép co hoc hodc trich ly bang dung moi hiru co. Trong khi
d6, xu hudng tiéu ding trén thé 8101 ngay cang thién vé sir dung cdc san pham
thién nhién. Sy tiéu thu cac loai dau thuc vat duoc ly trich bang dung mdi hitu co &
cdc nude phét trién dang giam dan vi Iy do an toan stc khoe. Hon nita, su quan 1y
va diéu hanh coa cic t0 chirc thé giéi nhu FDA (US Food and Drug
Administration) va WHO (World Health Organization), cting dang ngay cang chat
ch& hon dan dén kha ning thu hep cta thi trudng dau thuc vat ding trong nginh
thuc pham, duoc pham, my pham. ..

Trong linh vyc an toan cong nghiép va mdi truong, cong nghe trich ly dau
thuc vat bang dung méi hitu co hodc tinh luyén bang phuong phép hoéa hoc dang
dugc cdc nudc trén thé gidi danh gid 14 nhiéu nguy co chdy, n6 va 6 nhlem moi
truong. SO lidu thdng ké cho thiy trung binh mdi nam trén thé gidi ¢6 1 vu no nha
may trich ly dau thyc vat bang dung méi hitu co. Hién nay ludt 1€ & mot s6 nudc
nhu My dd cdm x4y dung moi cdc nha mdy trich ly dau bang dung moi hexane
(Morten Gylling, 1993).

Mot trong nhiing thanh tyu khoa hoc - cong ngh¢ trén thé gioi lién quan dén
ché bién dau thuc vat hién nay 13 dung phuong phap enzym dé lam tang hiéu suat
trich ly va gid tri sir dung cua cdc loai dau dira, dau dau tuong, dau mam ngo, dau
lac, ddu cdm gao....Ngoai ra, phu pham b3 sau khi tich dau c6 thé duoc tiép tuc xur
1y bang co6ng nghé enzym hoic vi sinh dé ning cao gi4 tri, gép phan lam cho viéc
khai thdc tai nguyén viing nguyén liéu dugc hiéu qua nhat.

Nham tiép can cong nghé ché bién tién tién phu hop dé da dang héa san
pham, _nang cao chat lugng va kha nang canh tranh d6i v6i san pham c6 1oi thé va
¢6 trién vong xuat khau nhu du cdm gao, ching t6i da thyc hién dé tai R&D
“Nghién ciru sit dung enzyme trong chiét tdch ddu béo va cdc thanh phdn ciia cdm

»

gao”.
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TOM TAT DE TAI

Pé tai dugc thuc hién tai Vién Nghién ciru Dau va Cly co dau, bao gé)m céc
budc: chon nguyén liu, khao sat anh huong cua cac yeu t6 thi nghiém dén hiéu
sut chiét xuat dau béo va cic thanh phan ciia cdm gao bang phuong phép enzyme
nhu anh hudng cia loai enzyme, lidu lugng enzyme, thoi gian xt 1y enzyme, pH
dung dich khudy tron sau khi xir Iy enzyme, ham luong dau trong nguyén liéu cam
va hiéu qua xu ly nhiét d6 nguyén liéu cam. Két qua nghién ctru cho thay nguyén
liéu thich hop dung dé chiét xuat ddu cdm 13 cdm gao c6 ham luong dau khong
dudi 14%, dugc xir 1y nhiét 100°C trong 5 phit truée khi xt 1y enzyme. Céc
enzyme c6 thé ding dé chiét xudt dau cdm gao dat hiéu qua cao 1a protease,
hemicellulase v carbohydrase, lidu lugng enzyme 12 0,1%, thoi gian xtr 1y enzyme
1a tr 30 phit dén 2 gio; sau giai doan xur Iy enzyme, can khudy tron dich chiét cam
trong méi trudng c6 pH 10. Hiéu suat chiét xuat diu cdm gao dat 77,5%. Téc nhan
xtr 1y ba cdm gao thich hop dé viéc chiét xuat protein cdm gao dat hiéu qua cao la
két hop xu ly enzyme protease, sau do khudy tron & méi trudng c6 pH10. Hiéu suat
chiét xuét protein cdm gao dat 75,4 %. Thu nhan xo hoa tan tir bd cim gao bang
cach ly tdm dich chiét cam 6 5000 rpm trong 20 phut, két tua xo hoa tan trong 80%
C,HsOH o pH7. Hi¢u suét chiét xuat xo hoa tan dat 10,4 %. Két qua phan tich cho
thiy cdc san pham thu nhan tir cdm gao 14 dau béo, protein va xo hda tan déu dat
tiéu chudn thyc pham.

Vil



MO PAU

1. Co sé phap ly/xuit xit ciia dé tai:

- ngét dinh s6 6363/QD-BCT ngay 02/12/2008 cta Bo truong Bo Cong
Thuong vé viéc dit hang thuc hién cidc nhi€ém vu khoa hoc va cong nghé nam
20009.

- Hop dong dit hang san Xuat va cung cap dich vu sy nghiép cong nghién
ciru khoa hoc va phat trién cong nghé s6 191.RD/HD-KHCN ngay 16/03/2009
gitra BO Cong Thuong va Vién Nghién cru Dau va Cay c6 dau.

2. Tinh cép thiét va muc tiéu nghién ctru ciia dé tai:
2.1. Tinh cdp thiét:

Doi voi nganh dau thuc vat nude ta hién nay, c6 mdt s6 van dé can dugc
quan tam nhu sau :

- Cong ngh¢ ché bién: chu yéu van theo phuong phdp cd dién 1a ép co hoc
hodc trich ly bang dung moi hiru co, sau do tinh luyén. Trong khi do, xu huong ti€u
ding trén thé g101 ngay cang thién vé st dung cdc san pham thién nhién. Sy tiéu
thu céc loai dau thyc vat dugc ly trich bang dung méi hitu co hay tinh luyén bang
phuong phdp héa hoc ¢ cic nudc phét trién dang giam dan vi Iy do an toan sirc
khoe. Hon nita, su quan 1y va diéu hanh ctia cdc to chuc thé gigi nhu FDA (US
Food and Drug Administration) va WHO (World Health Organization) cling dang
ngay cang chit ché hon din dén kha ning thu hep cua thi truong dau thyc vat ding
trong nganh thyc pham, dugc pham, my pham...

- An toan cong nghiép va moi trudng: cong nghé trich ly dau thuc vat bang
dung moi hiru co hodc tinh luyén bang phuong phép héa hoc dang dugc cic nudce
trén thé gidi danh gid 1a c6 nhleu nguy co chdy, n6 va 6 nhlem mdi truong. S6 licu
thdng ké cho thay trung binh mdi nam trén thé gidi c6 1 vy nd nha mdy trich ly dau
thuc vat béng dung mdi hiru co. Hién nay luat 1€ & mot s6 nudc nhu M§ da cAm
xdy dung mdi cdc nha mdy trich ly diu bang dung méi hexane (Morten Gylling,
1993).

Trong khi d6, nhiéu thanh tuu khoa hoc - c6ng nghé trén thé gi6i da khang
dinh kha nang img dung cong ngh¢ enzyme dé 1am tang hiéu suat trich ly va gia tri
stt dung ctia nhiéu loai dau thuc vat nhu dau dira, dau dau tuong, dau mam ngo,
dau lac, diu cdm gao....Ngoai ra, phu pham ba sau khi tich dau c6 thé dugc tiép
tuc xur 1y bang cong nghé enzyme hodc vi sinh dé nang cao gid tri, gép phan lam
cho viéc khai thac tai nguyén ving nguyén liéu duoc hiéu qua nhét.



2.2. Muc tiéu nghién cwru cua dé tai:

Nghién ctru xdc dinh mot s6 enzyme thich hop dé chiét tich dau béo, thu hoi

protein trong cdm gao va xu ly cidc phu pham nham ning cao gid tri kinh t€ cua

viéc

tan dung cdc phu pham, dam bao vé sinh an toan thuc phdm cho san pham va

qua trinh san xuat.

Yéu cau cua de tai:

Chon duoc nguyén liéu phit hop véi cong nghé va chat lugng san pham dau
cam gao.

C6 qui trinh céng nghé chiét tich dau béo va protein tir cdm gao bing
phuong phap enzyme.

C6 qui trinh xir 1y b thai dé thu hoi thanh phan chat xo hoa tan cta cdm
gao.

C6 san pham dau cam gao dat tiéu chuan thuc pham.

C6 san pham protein va chat xo hoa tan dat ti€u chuan an toan v¢ sinh thyuc
pham.

Muc tiéu kinh té - xa hoi:

Tao gié tri gia ting cao cho cdc phu pham, khai thic hiéu qua tai nguyén
cam gao.

Ung dung cong nghé san xuit sach, khong ba thai va an tdan vé sinh moi
truong.

Muc tiéu khoa hoc cong nghé:

Ung dung cong nghé enzyme dé ning cao chat lugng va hiéu suat thu hdi dau

béo va protein tur caim gao.

3. Péi twong/pham vi va ndi dung nghién ciu:

3.1. Doi twong nghién ciru: cam gao va dau cdm gao.

3.2. Pham vi nghién civru: phong thi nghi¢m.

3.3.

Noi dung nghién curu:
Nghién ctru chon nguyén liéu cho san xuat.
Xay dung qui trinh cong nghé chiét tich dau béo va protein tir cdm gao bang
phuong phap enzyme: Iya chon enzyme, x4c dinh céc thong so k¥ thuat.
Nghién ciru thu hdi phu pham (chat xo hoa tan va cdc phy pham khic) dé su
dung trong thuc pham.



- Phan tich ddnh gi4 chat lugng san pham va hiéu qua kinh té.



CHUONG 1: TONG QUAN TAI LIEU

1.1. Tinh hinh nghién ciru trong nwéc:
- Pic diém ngudn nguyén liéu cdm gao trong nudc:

Cam gao 12 phu pham chinh thu duoc tir Ida sau khi xay x4t va thuong chiém
khoang 10% trong luong lda. C4m gao duoc hinh thanh tir 16p vo ndi nhil, mam
phdi cua hat, cling nhu mot phan tir tim. C4m gao ¢6 mau sdng va mii thom dic
trung. Thanh phan héa hoc va gid tri dinh dudng ctia cdm gao bién dong rat 16n,
phu thudc nhiéu vao k¥ thuat xay x4t gao.

Ty 1¢ v6 trau sau khi xay xdt anh huong nhiéu t6i ham luong protein, béo va
X0 cla cdm gao thanh pham. Ty 18 protein trong cdm gao min c6 thé dat 12 - 14%.
Luong protein thd & cdm gao cao hon so voi ¢ bap hat (chi dat 8,3%). Ham lugng
chét béo trong khoang 13 - 14% va ham lugng chat xo trong khoang 7 - 8%. Tuy
nhién, theo két qua phan tich di céng bd cho thiy cdc chi tiéu nay bién dong rat
16n. Cu thé, ham luong béo thd khoang 110g/kg - 180g/kg vat chat kho va lugng
xo bién dong trong khoang 90g/kg - 120g/kg vat chat kho.

Hién nay vd&i san lugng laa 20 triéu tan/nam thi kha nang cung rng nguyén
liéu cdm gao dén 1 tri€u tan/nam.

- Thyc trang cong ngh¢ ché bién dau cam:

e Trichly bang dung mo6i hoa hoc: hién co 1 nha may trich ly dau cdm gao
(dat tai Can Tho) c¢6 cong suat 132.000 tan nguyén liu/nam, chi sir dung khoang
10% tong san lugng cdm gao cua ca nuoc.

e Epcohoc: c6 ¢ cdc nha may xay xat phia Bac.
- Céc ket qua nghién ctru ché bién cdm gao:

e Nguyén liéu khai thdc dau cdm: theo bdo cdo cua L& Doan Dién va cong
su (1981), thanh phan cua cdm gao thu dugc sau mdi 1an x4t trang gao c6 bién do6i
vé ham luong chat xo va silic. Tuy nhién thanh phan acid béo cia céc loai nguyén
liéu nhu gao 14t, gao xdt, cdm va dau cdm thi khong thay doi nhidu. Cdm sau khi
xay xdt c6 ti 18 acid béo tu do khoang 3% - 5% va tiang dan theo thoi gian. Theo s6
liéu cong bd ctia Hoang Puc Nhu va cong sy (1997), chi s acid cia cdm lic méi
xay xdt 12 12 mg KOH/g, ting 1én dén 28,5 mg KOH/g sau 5 ngiy va ting den 116
mg KOH/g sau 60 ngay. Ham lugng dau giam tir 16% (lic méi xay xit) xudng con
14% sau 60 ngay [6].

* Bién phdp xir 1y nguyén liéu: dé han ché sy thiy phan lam gidm chat
lugng dau trong cdm, phuong phdp xur 1y diét men lipase c6 hi€u qua nhat la



phuong phdp diing nhiét 4m. Qua trinh xir Iy gdm 3 céng doan 1a chung gia am dén
thity phan 18% - 20%, sau d6 sdy & 100°C - 105°C trong 60 phit dén thiy phan
con 4% - 5%, cudi cing 1am ngudi dén 40°C. C4m gao sau khi da xir Iy duoc déng
trong bao gai hodc bao dira, bao quan ¢ nhiét d6 binh thuong. Sau 30 ngay, dau
cdm ép ra c6 chi s acid dat giéi han cho phép dé tinh luyén dau cdm c6 hiéu qua
kinh té [6].

e Tiéu chuan cdm gao dung dé khai thac dau: theo két qua khao st ctia nha
mdy xay Pdp Cau, cdm gao cta nhing loai lda mia c¢6 ham luong dau cao hon
nhitng loai Ida chiém, hiéu suét ép dau cao hon 1%-2%. Ham luong dau trong cdm
ctia lda mia thudng chiém khoang 18% - 20%, cao nhat 1a loai lda NN 22 va NN1.
Loai lda c6 hat gao tring trong cang cao thi ham luong dau cang cao, ti 1 thu hoi
dau sau khi ép cang 16n. Nguoc lai, ddi véi lda c6 ti 1¢ hat gao bac bung nhiéu thi ti
1¢ thu hoi dau trong cdm thap. Tiéu chuin cdm thd ding 1am nguyén liéu ép dau
ctia nha mdy xay Pdp Cau nhu sau: thity phan 13%, d6 min tinh theo ti ¢ lot qua
sang 26 x 26 18/foot” 12 95%, tap chat (tém, tru, béi) khong quéa 5%, ham lugng
dau 17%, thoi gian ton trit cim khong qud 1 ngay.

e (CoOng ngh¢ san xuat dau cam:

o Cong ngh¢ dya trén nguyén 1y nhiét - am - co hay cong nghé é €p co
hoc: gém ¢6 5 cdng doan 13 1am sach, gia nhiét am, ép, lang va loc. San pham la
dau cdm tho ¢6 mau niu den hodc xanh den, ¢c6 mui cam dic trung. Hi¢u suat thu
hoi dau dat 8,5% - 9,5% nguyén liéu d6i voi cam dat tidu chuan ép dau. Ham lugng
dau con lai trong khd cdm 12 6,5% - 7% [8]. Dau cam thd thanh pham c6 chi s6
acid 10mg KOH/g - 15mg KOH/g [9].

o Cong ngh¢ dua trén nguyén ly tham thau hay cong nghé trich ly:
gdm ¢6 5 cong doan la lam sach, tao hat, chung say, trich ly voi dung moi (hexan)
va chung cat. San pham dau thu dugc c¢6 mau sic vang sam, chi sd acid 10mg
KOH/g - 100mg KOH/g. Hiéu suét thu hdi dau 95% - 98% [8].

e Tinh luyén dau cdm: dé ning cao hiéu suét cua qud tinh tinh luyén dau
cdm thd c6 chi s acid cao thanh dau n duogc, theo két qua nghién ctru cua Vién
Luong thuc (1988) thi viéc st dung chat phu gia CX véi ti 1€ 1,5% so véi diu cdm
tho s& 1am tang hiéu suat tinh luyén 6%-8%. Hiéu suét tinh luyén dau cdm dat 60%
dau cdm tho [9].

e Khi mii diu cdm: dau cdm sau khi tinh luyén bang kiém va tdy mau
bang dat hay than hoat tinh s€ c6 chi s6 acid 0 ,omg KOH/g — 1mg KOH/g, mau
vang rom. Pé tich cdc tap chét gdy mui, dau nay can duoc tiép tuc chung cét trong
diéu kién chan khong. Két qua nghién ctru cua Vién Cong nghiép thuc pham da
xéc dinh cdc thong s6 k¥ thuat clia qud trinh nay nhu sau: nhiét d6 khir mui dau 1a



150°C — 160°C, thoi gian khir mii 1a 4 gid, nhiét do hoi qué nhiét 1a 300°C -
310°C, 4p suat chan khong 12 - 0,96 kg/cm” dén - 0,98 kg/cm’[4].

- V& tmg dung cong nghé enzyme trong ché bién cam gao: theo thong tin tir Trung
tam thong tin khoa hoc va cong ngh¢ Tp HCM thi cho dén nay chua c6 tai liu nao
lién quan dén viéc ing dung cong ngh¢ enzyme trong ché bién cdm gao dugc cong
bo.

1.2. Tinh hinh nghién ciru ngoai nwéc:

- Ngudn nguyén lidu cdm gao: theo s lidu thdng ké, san luong lda toan thé gidi dat
gan 650 triéu tAn vao nam 2008; chiém hon 1/4 tong trir lugng luwong thyc va gao
12 nguoén thyc pham chu yéu trong khau phan hang ngiy ctia phan 16n dan sb trén
thé gidi. Ham lugng dau trong cdm gao ude tinh khoang 18%. Tuy nhién, do cong
nghé xay xdt, chi c6 khoang 3% cdm gao cé thé sir dung dé trich ly dau.

- V& dic diém cia dau cdm gao: theo The Encyclopedia, diu cdam gao 13 dau béo
duogc chiét tach tir mérn va phén vo trong ctia hat Ida. Dau cdm gao c6 dic diém 1a
c6 diém bdc khéi rit cao (254°C), huong vi nhe, thich hop cho cdc ing dung lién
quan dén nhiét d6 cao nhu chién, xao, nau. Dau cdm gao c6 chira 47% acid béo
khong bdo hoa don, 33% acid béo khong bio hoa da va 20% acid béo bao hoa. Dau
cdm gao c6 loi cho sirc khée con nguoi vi gidu vitamin E, y-oryzanol (chat chéng
oxy hoéa giip ngan ngua bénh tim mach) va nhiing phytosterols (nhiing hop chét
dugc cho 1a ¢6 tac dung lam ha su hép thu cholesterol). Thanh phan chat chong
oxy héa thién nhién c6 trong ddu cdm gao nhu sau:

o Vitamin E Tocopherol (ppm*): 81

o Vitamin E Tocotrienol (ppm*): 336

o Oryzanol (ppm*): 2,000

o Tbng ham luong chat chdng oxy héa thién nhién (ppm*): 2,417
- Vé cic ung dung trong cong nghi¢p cua dau cdm gao: ngoai muc dich diing lam
dau thyc pham, hién nay dau cam gao con dugc ung dung trong nhiéu nganh cong
nghiép khic nhu san pham dinh dudng chiic ning, duoc pham, my pham.
-Vé cong ngh¢ ché bién dau cdm gao: c6 cdc phuong phdp ché bién va nhiing vu
khuyét diém cua cdc phuong phdp nay nhu sau:

e Phuong phap trich ly bér}g dung moi hexan: la phuong phap pho bién
trude day do ¢6 uu diém la hiéu suat thu hoi cao. Tuy nhién qua trinh nay cling c6
nhirng nhuge diém nhu dau cam thd con chira nhiéu axit béo ty do, sap va cdc chat
khong xa phong hoa; c6 mau (tir ndu xanh sam dén vang sang) do d6 phai tinh ché
lai. Hon ntra, trong qua trinh chiét va thu h6i dung mdi, hexan c6 thé bay hoi va tro
thanh mot tdc nhan giy 6 nhi€ém moi truong. Hién nay, mot s6 nudce da c6 luat cam



xay dyng moi cac nha may trich ly dau bang dung mdi hiru co vi nguy co xay ra
chdy n6. Ngoai ra phuong phap nay doi héi von dau tu cao, yéu cau cung Ung
nguyén lidu phai du 16n dé phit hop voi cong sut van hanh cta nha méy.

e Phuong phép chiét diu bang CO, siéu téi han (SFE, Supercritical carbon
dioxide Fluide Extraction): theo két qua nghién ctru ctua Rohit Badal, B.S. (2002),
phuong phap chiét bang CO, siéu t&i han cho ra san pham dau cam cé chat luong
tot hon (mau nhat hon) so voi dau cam chiét bang hexane. Qua trinh SFE cho hi¢u
suat thu hoi dau 51,5% sau 2 gio. Nhing két qua nghién ctru khdc cua Kim va cong
su (1999) cho két qua thu hoi dau 70 — 80% sau 4 gio [22]. Tuong tu, Zhiping
Shen va cong su (1997) cling cong bb két qua chiét SFE qui mé pilot voi hiéu suat
thu hoi dau cdm dat 83% trong 4 gio ¢ 24,1 MPa / 40 ° C. Phuong phip SFE su
dung nhiét d6 thap nén khong 1am anh huéng dén chat luong dau cdm. Dung mdi
CO, c6 dic diém 1a khong qué dat, khong ddc, tro va khong chdy. CO, 12 héa chat
than thién moi trudng, 12 nguodn thay thé rat tét dé st dung thay cic dung méi trich
ly dau truyén théng c6 tinh doc hai va sinh ung thu nhu hexane. Tuy nhién qué
trinh doi héi thiét bi chiu ap luc cao (4000psi) [31].

e Phuong phdp enzyme: nhitng két qua nghién ctru st dung enzyme trong
ché bién cdm gao da dugc cong bo nhu sau:

a/. Chung loai enzyme: cdc enzyme duoc nghién ciru sir dung trong chiét
tdch dau cdm gao la protease, a-amylase, cellulase.

b/. Biéu kién chiét tich: cdc diéu kién toi wu dé chiét tich dau cdm gao dugc
x4c dinh 12 ding hén hop enzyme amylase (80U), protease (368U) va cellulase
(380U), v6i 10g cam gao trong 40ml nude, pH 7, nhiét do 65°C, thoi gian 18 gio,
téc d6 lac 80 rpm.

¢/. Hiéu suét thu hdi dau: 77 - 79%.

d/. Chat luong dau: ngoai 2 chi tiéu ham luong chat mau thap hon va dg acid
cao hon, hau hét c4c chi tiéu chat luong ctia dau cam ché bién bang phuong phap
enzyme déu twong dwong dau cdm gao thuong mai va dau cdm duogc trich ly bang
dung moi.

e/. Protein va chét xo: cong nghé xtr Iy enzyme dan dén thu hoi san pham
protein cd dac c6 ham lugng protein cao hon va ba ¢6 ham lugng chat xo thap hon
so vO1 phuong phép trich ly dung moi.

Viéc str dung enzyme trong chiét dau cdm gao 12 mot bién phdp cé trién
vong tng dung vi phit hop qui mé vira va nho, tiét kiém duoc cdc cong doan tinh
luyén dan dén giam hao hut. Ngoai ra qu4 trinh niy con cho phép thu hoi nhiéu san
pham phu va giam chi phi dau tu xir Iy 6 nhiém méi truong.



- V& chat xo cdm gao:

Cam gao c6 cdc thanh phan xo chi yéu 1a arabinoxylan, cellulose va lignin
(bang).
Bang: Thanh phan xo va gi4 tri dinh dudng ciia céc nguyén lidu

Chi ti€u Bip Cam  gao | Cam gao | Ldami | Cam Bot mi

nguyén dau | Trich lua mi

dau

Protein (%) 8 13 15 12 16 16
DE (Kcal/kg) 3.525 3.100 2.250 3.350 [2.520 |2.965
Xo tho (%) 2,2 8 11 2,5 11 9
Xo tong s6 (%) |9.,5 19 27 10,5 44 27
NSP tong s6 (%) |9 15 21 9,5 38,2 23,5
Cellulose (%) 2,0 5 7 2,5 11 8
Lignin (%) 0,5 4 6 1 5,8 3,5
Arabinoxylan (%) | 3,7 9 11 5,5 21 15
(% khong hoa| (94) (96) 97) (77) (99) (97)
tan)

(Ngudn: Gene va ctv, 2002)

Arabinoxylan la nhiing thanh phan chu yéu c6 trong cdu thanh cia xo & cim
gao. Ching chiém khoang 60% tong s6 NSP hién dién. Pay 1a mét loai dudng da
do nhitng duong don arabinose va xylose tao nén nho cdc lién két 1- 3, 1 - 4
glucoside, dong vat c6 da day don khong thé tiéu héa dugc ching. Cong thic cdu
tao ctia arabinoxylan trong dich chiét cim gao nhu sau:

A
TEE
¢

EHJDH:
H g oM




Cam gao ciing nhu cdc nguyén liéu c¢6 ngudn goc thuc vat khdc thuong chira
ham luong phdt pho khé cao & dang phytate. Mic khdc, gdc phot phdt tir phytate
thuong tao lién két vdi cdc chat nhu axit amin va chat khodng 1am giam sy tiéu héa
cdc dudng chét nay khi bo sung vao khau phan. Thong thudng c6 khoang 2/3 ham
lugng phdt pho c6 trong nhitng loai nguyén liéu thd duogc sir dung 1am thic an gia
stic, hién dién dudi dang phytate. C4m gao c6 luong phdt pho khé cao nhung trén
50% 1a ¢ dang phytate. Pong vat c6 da day don khé tiéu héa chat nay do khéng san
xudt dii luong enzyme phytase noi sinh can thiét.

Mic di nhiéu bdo céo khoa hoc cho thiy khau phan xo cao mang nhiéu tién
loi nhu 1am giam su loét da day va phat trién vi sinh vat, gidp thoa man con déi
(461 véi lon ndi trong thoi ky mang thai), san xuit nhiéu axit béo bay hoi dic biét
12 axit axétic dugc tong hop thanh md sita va cung cap sita ning luong cao hon, xo
con 1a chat don giai quyét khdi luong vat chat kho trong khau phan, kich thich tiéu
héa thtrc dn va bai thai chat doc hai ra ngoai co thé, kich thich su phét trién coa
6ng tiéu hoéa...



CHUONG 2: THU'C NGHIEM

2.1. Vit liéu va phwong phap nghién ciru:

2.1.1. Vat liéu:

- C4m gao: thu thap tir cdc nha mdy xay x4t ¢ 2 tinh Ty Ninh va Tién Giang.

- Enzyme: cic enzyme thuong mai dat mua cua cong ty Novozymes — Pan Mach.
2.1.2. Phwong phdp nghién curu:

2.1.2.1. Nghién ciru chon nguyén liéu cho san xudt:

Nghién ctru dé chon duoc loai cdm gao ¢ céc tiéu chuan phi hop lam nguyén
liéu khai thdc dau cdm bang cdch ddnh gid chat luong thdng qua mot sb chi ticu
chét luong.

- Phuong phép thu mau: thu mau ngau nhién cdm méi xay x4t tir nha mdy.
- S6 lan 1ay mau: 5 1an x 5 loai cdm gao.
- Céc chi tiéu phan tich: ham luong chat béo, chi so acid, chi s peroxid.

2.1.2.2. X4y dung qui trinh céng nghé chiét tach dau béo va protein tir cdm gao
bang phuwong phdp enzyme:

A. Chiét tdch dau béo:
a). Khdo sdt dnh hudng ciia cdc yéu té thi nghiém dén hiéu sudt chiét xudt dau
cdam:
al/. Khdo sdt anh hieong ciia logi enzyme sir dung dé chiét xudt ddu cdm:
- Yéu t6 thi nghiém: loai enzyme.
- C4c nghi¢m thtrc: 7 nghiém thuc x 3 lan lap lai.
NT1: dbi chimg (khéng xtr Iy enzyme).
NT2: xtr 1y enzyme cellulase.
NT3: xur ly enzyme hemicellulase.
NT4: xur ly enzyme protease.
NTS5: xur ly enzyme pectinase.
NT6: xur ly enzyme amylase.
NT7: xtr ly enzyme carbohydrase.
- Yéu t6 dong nhat:
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1. Liéu luong enzyme: 2ml/100g cdm.

2. Thoi gian xr 1y enzyme: 2 gio.

3. Til¢é pha loang cam/nudc: 1/4.

4. Nhiét do va pH cua dich chiét cdam: diéu chinh cho phit hop véi timg
loai enzyme theo chi dan ctia nha cung cap. Cu thé nhu sau:

Dbi véi enzyme cellulase: nhiét d6 52,5°C , pH 5.
Péi voi enzyme hemicellulase: nhiét d6 45°C, pH 5.
Déi v6i enzyme protease: nhiét do 50°C, pH 6.

Déi v6i enzyme pectinase: nhiét do 50°C, pH 5.
Dbi v6i enzyme amylase: nhiét do 95°C, pH 6.

Péi v6i enzyme carbohydrase: nhiét d6 50°C, pH 5.

- Chi tiéu theo doi: hiéu suat chiét xuat dau cam.

Hiéu suat chiét dau = (khéi luong dau trong dich chiét/ khéi luong dau trong

cam) x 100.

a2/. Khao sdt anh hwong ciia liéu liwong enzyme:

- Yéu t6 thi nghiém: liéu lugng enzyme.

- Cédc nghiém thtic: 4 nghiém thirc x 3 1an 1ap lai.

NT1: liéu lugng enzyme 0,1 ml/100g cam.

NT2: liéu luong enzyme 1ml/100g cam.

NT3: liéu luong enzyme 2ml/100g c4m.

NT4: liéu lugng enzyme 3ml/100g c4m.

- Yéu t6 ddéng nhat:

= Loai enzyme: chon 1 loai enzyme, can ctr vao két qua cua thi nghiém al.

= Cic yéu tb khéc: twong ty nhu trong thi nghiém al.

- Chi tiéu theo doi: hiéu suat chiét xuat dau cam.

a3/. Khao sdt anh huwong cua thoi gian xu Iy enzyme:

- Yéu t6 thi nghiém: thoi gian xir 1y enzyme.

- Céc nghiém thirc: 6 nghiém thuc x 3 1an 1p lai.
NT1: 30 phiit.
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NT2: 1 gio.
NT3: 2 gio.
NT4: 3 gio.
NTS5: 4 gio.
NT6: 24 gio.
- Céc diéu kién khdc: twong tu nhu trong thi nghiém a2.
- Chi tiéu theo d&i: hi¢u suat chiét xuat dau cam.
a4/. Khao sdt anh hwong ciia pH dung dich khudy trén sau khi xir Iy enzyme:
- Yéu t6 thi nghiém: pH dung dich khuay tron.
- C4c nghi¢m thtrc: 7 nghiém thuc x 3 lan lap lai.
NT1: pH4.
NT2: pHS.
NT3: pH6.
NT4: pH7.
NTS: pHI10.
NT6: pHI1.
NT7: pH12.
- Chi tiéu theo dai: hiéu suat thu hoi dau cdm.

Hiéu suat thu hdi dau cdm = (khéi lwong dau cdm thu hoi/ khéi luong dau trong
cam) x 100.

a5/. Khao sdt anh huong cua ham luong dau trong nguyén liéu cam:
- Yéu t6 thi nghiém: ham luong dau trong nguyén liéu cam.

- Cac nghiém thac: 5 nghiém thire x 3 1an 1ap lai, twong Gng voi 5 loai cdm c6
ham luong dau khac nhau.

- Chi tiéu theo doi: hiéu suét thu hoi dau cam.
a6l. Khao sdt anh huong cua xw ly nhiét do nguyén liéu cam:
- C4c nghi¢m thuc: 2 nghiém thirc x 3 lan lap lai.
= NTI: ddi chimg (khdng xir 1y nhiét).
= NT2: xtr Iy cdm ¢ 100°C trong 5 phiit.

- Chi tiéu theo doi: hiéu suat chiét xuat dau cam.
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b). Xay dung qui trinh chiét xudt dau cdm gao:

can ctr vao két qua cia céc thi nghiém trén, x4c dinh cdc thong sd ky thuat
phu hop dé viéc chiét dau dat hiéu qua tot nhat.

B. Chiét tdch protein:
a). Khao sdt anh hwéng ciia pH dén dé hoa tan ciia protein trong dich chiét cdm:
- Céc nghiém thirc: 7 nghiém thire x 3 1an 1ip lai.
= NTI: pH4.
= NT2: pH5.
= NT3: pH6.
= NT4: pH7.
= NTS5: pHI0.
= NT6: pHII.
= NT7: pHI2.
- Chi tiéu theo do6i: mat do protein trong dich chiét cam (g/100ml).
b). Khao sdt anh huong cua cdc tdc nhan xu ly dén hiéu sudt chiét protein cdm:
- Céc nghiém thirc: 4 nghiém thire x 3 1an 13p lai.
e NTI1: Xt 1y enzyme peptidase.
e NT2: Xtr ly enzyme protease.
e NT3: Xu ly enzyme protease, sau d6 kiém héa dich chiét bang NaOH.

e NT4: Xt 1y enzyme protease, sau d6 kiém héa dich chiét bang
Ca(OH),.

- Chi tiéu theo doi: hiu suét chiét xuét protein.

Hiéu suét chiét xuat protein = (khdi luong protein trong dich chiét / khéi luong
protein trong cdm) x 100.

2.1.2.3. Nghién ciru thu hoi phu phdm chdt xo hoa tan:
a). Khdo sdt anh hwéng cia téc do ly tam:
- C4c nghiém thuc: 5 nghiém thire x 3 lan lap lai.
e NTI1: Ly tam 1000rpm.
e NT2: Ly tam 2000rpm.
e NT3: Ly tam 3000rpm.
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e NT4: Ly tam 4000rpm.
e NT5: Ly tam 5000rpm.
Thoi gian ly tam: 20 phuit.

- Chi tiéu theo ddi: thé tich dich chiét tich dugc va d6 4m cuia b cdm sau ly
tam.

b). Khdo sdt anh hwdng cia tdc nhan két tia:

- C4c nghiém thuc: 5 nghiém thirc x 3 lan lap lai.

e NT1: dich chiét pH 7.

e NT2: dich chiét pH 5.

e NT3: dich chiét pH 7 + 80% C,Hs;OH.

e NT4: dich chiét pH 5 + 80% C,Hs;OH.

- Chi tiéu theo ddi: hiéu suat thu hoach xo (g/100g ba cam).
2.1.2.4. Phan tich ddnh gid chdt lwong san phdm va hidu qua kinh té:

- SO mau phan tich: 3 mau, tuong ing vdi 3 san pham dau, protein va xo cdm
gao.

- Chi tiéu phan tich:

* PO1 voi san pham dau cdm gao: chi s6 acid, chi s6 peroxid, thanh phan acid
béo, ham lugng aflatoxin By, B,, Gy, G,.

* POi voi san pham protein cdm gao: ham lugng protein, ham lugng aflatoxin
By, By, Gy, Go.

* Poi1 voi1 san pham xo cdm gao: ham luong xo, ham lugng aflatoxin B4, B,, Gy,
G,.

2.1.2.5. Phuong phdp phan tich:

- D6 am: theo AOCS Ca 2¢-93.

- Ham luong dau: theo AOCS Aa4-38.

- Thanh phan acid béo: theo AOCS Ce 1e-91.

- Chi s6 acid: theo AOCS Cd3d-93.

- Chi s6 peroxid: theo AOCS Cd8-93.

- Mat d6 protein: phuong phdp quang phd, phan mém UV Win5 v5.0.5.
Mat d¢ protein = 183,0 x A230 — 75,8 x A260 (ug/ml).
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- Phan tich quang pho: scan quang phd, v& dudng phd va xdc dinh cic dinh phd
bang phan mém UV Win5 v5.0.5.

2.1.2.6. Xir Iy 56 liéu:

Diing cic phan mém Excel va Statgraphics (STCC, Rockville, MD, USA).
2.2. Thiét bi, dung cu, nguyén vit liéu va héa chat:
2.2.1. Thiét bi:

Thiét bi say, thiét bi dleu nhiét, thiét bi ly tam, thiét bj do quang phd hap thu
tir ngoai kha kién, thiét bi sic ky khi, may nghién, may khudy, cn phén tich.

2.2.2. Dung cu:

Cac dung cu thuy tinh phong thi nghiém.
2.2.3. Nguyén vt liéu:

Nguyén li¢u: cdm gao.

Vat liu: enzyme cellulase, hemicellulase, protease, pectinase, amylase,
carbohydrase.

2.2.4. Héa chit:
NaOH, cdn 98°, acid citric, cdc hda chat phan tich: hexan, KOH, Na,S,0; ...
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CHUONG 3: KET QUA VA BINH LUAN

3.1. Nghién ctru chon nguyén liéu cho sén xuat:
3.1.1. Phén tich thanh phén hod hoc:

Két qua phan tich thuc té ham lwong cac chat dinh dudng cta cdm gao dugc
trinh bay trong bang 3.1. Bi€u d6 1 minh hoa ti 1€ % céc thanh phan ctia cdm gao
can cu vao két qua phan tich.

Bang 3.1: Két qua phan tich thanh phin hoa hoc ciia cAm gao

STT Tén chi tiéu Phuong phdp | Két qua thu
thu nghiém
1 | Doéam (%) TCVN  4326- 5,72
2001
2 Ham luong protein tho tinh theo khdi | Ref. AOAC | 12,7
lugng (% N x 6,25) 990.03, 2002
3 Ham luong béo tinh theo khéi lwong | TCVN  4331-{ 13,5
(%) 2001
4 | Ham luong tro tong tinh theo khdi | TCVN 7,58
lugng (%) 4327:2007
5 Ham luong xo thd theo khéi luong | TCVN 8,25
(%) 4329:2007
6 Ham lugng xo hoa tan tinh theo khdi | AOAC 991.43, | 3,01
lugng (%) 2000
7 Ham lugng carbohydrat tinh theo | Food and Drug | 60,5
khoi lugng (%) Administration
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Biéu d0 3.1: Tilé¢ % céc thanh phén ciia cam gao

Theo két qua phan tich, thanh phan c6 gid tri dinh dudng chinh cia cdm gao
la carbohydrate (60,5%), ké dén 1a chat béo (13,5 %) va protein (12,7%). Ham
lugng xo thd trong cdm gao 1a 8,25%, ham luong xo hoa tan 1a 3,01%. Két qua
phan tich nay ciing twong tu nhu céc s6 lidu da cong bd cua cic tac gia khac. Theo
sO liéu da dugc cong bd ciia Phan vién Cong nghiép Thuc pham Tp HCM, trong
thanh phan cam gao cua cdc giéng lda tiéu biéu 6 PBSCL ¢6 14% - 16% dau, 12%
dén 16% protid va 35% dén 41% glucid [12].

3.1.2. Phén tich ham lwong ddu va cdc chi sé ciia ddu cdm gao:
Két qua trong bang 3.2.

Bang 3.2: Ham lwong dau va chi so acid, peroxid ctia cac loai cam gao

Loai cdm Po am Ham luong dau Chisd acid | Chi s
2 e A (mg peroxide
Ercglnggk(k‘;g; tu}Ilgtl(c)Téi KOH/g) (meq/kg)
(%)

Cam gao trong 11,5 13,87 15,67 30,26 4,75
Cam gao duc 13,0 12,76 14,67 35,70 8,09
Cam xay lua 8,57 8,91 9,75 81,17 11,5
Céam lau bong gao | 14,37 13,17 15,38 78,4 8,20
C4am nhuyén 13,82 14,03 16,28 78,4 8,20
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Cam 12 phu pham cta qud trinh xay x4t théc ra gao. Cam xay lda 12 loai cdm
thu dugc trong qud trinh xay xdt tich bo vo trau (cdm loai 2). Cam lau béng gao 1a
loai cdm thu dugc trong qué trinh mai mon 16p cam dé lau bong gao (cam loai 1).
Cam nhuyén 14 cdm di qua cong doan ray hoic sang dé 1am tinh sach va tang gid
tri dinh du6ng cua cam. Cam gao trong la cam cua giong gao deo, c6 ti I¢ hat trong
nhiéu. C4m gao duc 12 cdm cua gidng gao nd, c6 ti 1& hat bac bung nhiéu Theo két
qua khao sat cua Vién Cong nghiép thuc pham, cdm c6 ti 1& cdc thanh phan va ham
luong dau rat thay ddi tuy theo loai mdy xay xat. O nha mdy cong suat 90 tin/ngay
tré 1én & mién Bac thi chi ¢6 1 loai cdm, ti 16 cdm 6% -7%, ham luong dau trong
cdm 18% - 21,5%. Tai cdc nha mdy, cum mdy c6 cdng suét 24 tan - 30 tan/ngdy trd
1én & mién Nam thi qu4 trinh xay x4t s& cho ra 2 loai cdm. Loai cdm thir 1, thuong
duoc goi 1a cdm lau béng gao hay cdm gao trang, c6 ti 16 cdm 4% - 6%, ham luong
dau trong cdm 14% - 16%. Loai cam thir 2 duoc goi 12 cdm xay lda hay cdm gao
do, c6 ti I¢ cam 1a 4% - 5%, ham lugng dau trong cam 8% - 12% [10].

Chung t6i d4 1dy mAu ngu nhién & cdc nha mdy xay x4t thudc tinh Ty Ninh
va Tién Giang dé phan tich ham lugng dau cua céc loai cdm va cling thu duoc két
qua twong tu. Cdm xay lda ¢6 ham luong dau thap nhét (8,57%). Cam riy nhuyén
c6 ham lwong dau (14,03%) cao hon cam tho (13,17%). Vé ching loai gao ciing ¢6
su khéc biét. Cam gao hat trong c6 ham luong dau (13,87%) cao hon cam gao hat
duc (12,76%). Dau trong cdm dugc chiét bang dung méi hexan c6 chi sb acid tir
30,3 mgKOH/g dén 81,2 mgKOH/g, chi sb peroxid tir 4,75 meq/kg dén 11,5
meq/kg.

Tur nhimg dit liéu thu thap duoc nhu trén, c6 thé két luan loai cdm thich hop
nhat cho vi¢c chiét xuat dau cdm trong diéu ki€én mién Nam hién nay la cdm lau
bong cua loai gao hat trong.

3.2. Xay dung qui trinh cong nghé¢ chiét tach dau béo va protein tir cAm gao
bang phwong phap enzyme:

3.2.1. Chiét tach dau béo:

3.2.1.1. Khdo sdt dnh huéng ciia cdc yéu to thi nghiém dén hiéu sudt chiét xudt dau
cam:

a/. Khéo sdt anh hieong ciia logi enzyme sir dung dé chiét xudt dau cdm:

Cac enzyme duoc dung trong céc thir nghiém la nhimg enzyme thuong mai,
duogc san xuat boi hing Novozymes (Pan Mach). Ngudn gbc va hoat dd ctia nhirng
enzyme nay nhu trong bang 3.3.
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Bing 3.3: Nguén goc va hoat @9 ciia cic enzyme dwoc sir dung trong nghién ciru

Enzyme Nguén gdc Hoat do
(don vi hoat d¢/g)
- Amylase Bacillus licheniformis 120 GU/ml
- Carbohydrase (hdn | Aspergillus aculeatus 100 FBG/g (don vi Beta-
hop cac enzyme glucanase)
Beta-glucanase,
cellulase,
arabanase,
pectinase,
pentosanase,
xylanase)
- Cellulase Trichoderma reesei 700 EGU/g (don vi Beta-
glucanase)
- Hemicellulase Bacillus lentus 720.000 U/ml
- Pectinase Aspergillus aculeatus 9.500 PGU/ml
- Peptidase Bacillus licheniformis 2,4 AU/g (donvi Anson)
- Protease trung tinh | Bacillus 0,8 AU-NH/g (don vi
amyloliquefaciens phén gidi protein)

Két qua khao sat hiéu qua chiét xuat dau cdm cua cidc enzyme khac nhau duoc
minh hoa trong biéu do6 3.2.

Trong sé cac loai enzyme dugc khao sat, enzyme protease va hemicellulase
cho hiéu suat chiét dau cao nhat (42,7%), ke dén Ia enzyme hon ‘hop carbohydrase
(39,2%). Khong c6 sy khac biét théng ké vé hiéu qua chiét xuat dau cic cua cdc
enzyme protease, hemicellulase va carbohydrase. Cac enzyme pectinase, cellulase
va amylase su dung riéng 1¢ khong mang lai hiéu qua. Trong mét nghién ctru twong
tu, Hanmoungjai, P. (2002) ciing bdo cdo két qua thir nghiém chiét dau va protein
tr cdm gao véi ciac enzyme Cellulast 1,51, Hemicellulase, Pectinex Ultra SP-L,
Viscozyme L, Alcalase 0,6L va Papain. Theo d6, enzyme cho hiéu quéa chiét dﬁu
va protein cao nhét 12 alcalase (mot loai protease). Papain cho két qua tét hon céc
carbohydrase nhung khéng bang alcalase. Cdc enzyme Cellulast 1,5L,
Hemicellulase, Pectinex Ultra SP-L va Viscozyme L. khong c6 anh hudng ddng ké
[19].

Carbohydrase 1a ché phdm hdn hop gdm nhiéu loai enzyme c6 hoat tinh thily
phén cdc thanh phan polysaccharide cua véch t€ bao thuc vat, c6 tdc dung lam tang
hiéu qua chiét xuat cic thanh phan cua cdm gao. Do d6 ching t6i da chon enzyme
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nay dé nghién ctru trong cic thi nghiém tiép theo dé khai thac dau béo va cdc thanh

phan c6 gia tri khac ctia cdm gao.
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Biéu do 3.2: Hiéu suat chiet xuat dau cam cia cac enzyme

b). Khéo sdt anh hwdng cia liéu lwong enzyme:

Két qua trong bang 3.4.

Bing 3.4: Anh huwéng ciia liéu lwong enzyme dén hiéu suat chiét xuit diu cam

Liéu lugng enzyme Hiéu sut chiét xuat dau cdm
(%, ml/g) (%, g/2)
0,1 24,2 +13,5°
1 28,0+ 11,2°
2 30,7 +11,8°
3 4,22 +522°

Thi nghiém st dung enzyme carbohydrase dé xu 1y cdm véi céc lidu lugng tir
0,1% dén 3% thi két qua cho thay liéu lvong 1% va 2% cho higu suét thu hoach
dau cao nhat (28% va 30,7%). Tuy nhi€n khong co sy khac biét vé théng ké giira
hiéu qua chiét xuat dau cdm cta céc lidu lugng enzyme tir 0,1% dén 2%. Sir dung
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enzyme liéu lugng enzyme 3% thi hiéu suat chiét xuat diu cdm thap nhat, c6 thé do
anh huéng cua cdc thanh phan khéic c6 trong ché pham.

c). Khao sdt anh huong cua thoi gian xu Iy enzyme:

Bing 3.5: Hiéu qua chiét xuit va chi s6 acid ciia dau cam theo thoi gian xir 1y

enzyme
Thoi gian xtr ly Hiéu suét chiét xuat dau Chi s6 acid
enzyme cam (mgKOH/g)
(%, g/g)

30 phut 32,1 +11,9° 2,66 0,04

1 gio 27,6 £2,51° 2,77 £ 0,60

2 gio 33,7 +3,70° 2,30 £ 0,08

3 gi0 29,3 +4,73" 2,56 £ 191

4 gioy 15,1 + 8,69 2,47 1,08

24 gio 31,5 +4,43° 2,47 +£0,26

Thi nghiém xt ly cdm v61 carbohydrase trong cdc khoang thoi gian khac
nhau, ching t6i thu dugc két qua nhu trong bang 3.5. Thoi gian xir 1y enzyme dat
hiéu qua chiét xuit dau cdm cao nhit 1a 2 gio nhung khong khéc biét ¢6 ¥ nghia so
v6i thoi gian xir 1y 30 phit dén 3 gio. Thoi gian 1 cdm 1au hon (4 gid) 1am cho hiéu
suit chiét dau giam, c6 thé do hoat dong cia enzyme lipase thiy phéan chat béo
hién dién tu nhién trong cdm. Sau 24 gid luong dau chiét xuat dugc 6 ting nhung
khong khéc biét c6 ¥ nghia vé mit thong ké so véi nghiém thire xir Iy 2 gid. Chi s
acid ctia dau cam chiét xuat duoc tuong d6i thap (2,30 dén 2,77 mgKOH/g dau),
dat tiéu chuan dung trong thuc phém (chi s6 acid < 10 [30]).

d). Khao sat anh huong cua pH dung dich khud'y tron sau khi xur Iy enzyme:
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Bing 3.6: Anh hwéng ciia pH dung dich khuay tron dén hiéu suat thu hoi

A , *
dau cam

pH dung dich khudy tron Hiéu suét thu hoi dau cam
(%, g/g)
pH 4 7,75 +2,49 %
pH 5 3,69+2,90°"
pH6 8,97 6,12
pH7 1554675
pH10 19,0+ 15,4°
pH11 14,8 +12,0*
pHI12 11,7+9,33®

* Sau khi xu Iy enzyme

Qua khao sat (bang 3.6), chung t6i cing ghi nhan ¢6 sy anh huong cua yéu
t6 pH dich chiét dén hiéu suét thu hoi dau cdm. Sau giai doan xur Iy enzyme, giai
doan khuay tron hon hop ¢ moi truong c6 do kiém nhe cé téic dung lam cho viéc
thu hoach dau cdm dat hiéu qua cao hon. Khoi lugng dau cam thu hoach dugc cao
nhat khi hdn dich cdm va nuéc duge khudy tron & pH 10 va thap nhat ¢ pH5.

e). Khdo sdt anh hwong ciia ham heong ddu trong nguyén liéu cdm:

Bang 3.7: Ham lwong dau va hiéu suat thu hoi ciia cac loai cam

Loai cam Ham lugng dau Hiéu suét thu hdi
(%, g/g) (%, g/2)
TN1 13,9 42,7
TN2 12,7 26,5
MT1 8,91 16,2
MT2 13,2 25,0
MT3 14,0 42,9

22



16 50

i 132 13.9 14 1 45
T 12.7 ) 7142—7— o 1219
12 =[] T4 5
) +35 <
3 10T 891 $307€
— > > A (©
o gl /'";6’5**/25 1 o5 2 I:IH'aAm Iwo;ng dauk.(/o)
) / & |—e— Hiéu suat thu hoi (%)
> +20 2
e 07 [« e
:c':“ . /6.2 115 5@'
T T
+10
2T 45
0 } } } } 0
MT1 TN2 MT2  TN1 MT3
Loai cam

Bi¢u do 3.3: Ham lwong dau va hiéu suat thu hoi cia cac loai cam

Két qua trong bang 3.7 va biéu d6 3.3 cho thidy ham luong diu cé trong
nguyén liéu cdm gao ban dau ciing c¢6 anh hudng dén hiéu suat thu hoi dau cdm
gao. Loai cdm gao ¢4 ham luong diu cao thi hiéu suat thu hdi dau cao. Cdm MT1
(c4m xay lda) c6 ham lugng dau thap nhat (8,91%) va hiéu suat thu hoi dau thap
nhat (16,2%). Cam TN1 va MT3 c¢6 ham luong dau cao nhat (13,9% - 14%) va
hiéu suét thu hoi diu ciing cao nhét (42,7% - 42,9%). C4m TN2 va MT2 c¢6 ham
lugng dau trung binh, trong khoang 12,7% dén 13,2%, do d6 hiéu suét thu hoi dﬁu
tir 2 loai cam nay cing 6 murc trung binh 25% dén 26,5%. Trong bio cdo vé mot sd
két qua nghién ctru san xuat diu cdm nim 1988 cua Vién Cong nghi¢p thuc pham
cling di cong bd nhirng két luan tuong tu vé su lién quan gitta ham luong dau coa
cdm nguyén liéu va ti 18 dau khai thac duoc. Chi phi san xuét bang phuong phap ¢p
hay trich ly ra dau thd déu c6 sy phu thugc nghich voi ham lugng dau trong
nguyén li¢u luc dau (xd) va cudi (xc). Co so dé Iira chon loai cdm va phuong phép
san xuét 12 dua theo biéu thic CF1 = f(1/x4— Xo). pé lya chon k¥ thuat san xuét dau
cdm, Vién Céng nghiép thuc pham di nghién ctru thi nghiém cdc phuong phép ép
thu cong, nira co gidi, co gidi hoan toan va trich ly dau tir cdm ¢ dang hat trén cic
loai cdm. Véi loai cdm c6 9% — 12% dau thi ding phuong phap ép thi cong s&
khong ra dugc dau. Néu ép co gidi bang may ép lién tuc thi dau ra khong dang ké
va ¢6 khi khong ra dau. Véi loai cdm c6 14% - 16% dau thi khi ép thii cong dau ra
it: 2% - 4%; tuong duong voi higu suat thu hoi 1a 14,3% - 25%. Ep co gi6i bang
may €p lién tuc thi ti 1¢ dau khai thac duoc 12 5% - 8%; turong duong voi hiéu suat
thu hdi 35,7% - 50%. Khi may ép d cii thi ti 16 ddu con thap hon. Nhu vy néu
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ding phuong phép ép thi khong thé st dung nguyén liéu cdm c6 ham luong dau
thap (9% - 12%) dé ép lay dau. Loai cdm c6 14% - 16% dau cho hiéu qua thép.
V6i loai cdm c6 ham lwong dau cao nhét 13 18% - 21% thi ti 1¢ du khai thac duoc
cao nhat: 6% - 8% néu ép thii cong va 8% - 11% néu ép co gidi trén mdy ép lién
tuc; twong dwong hiéu suét thu hoi 1an luot 12 33,3% - 38,1% va 44,4% - 52,4%
[10]. Tuy nhién, & mién Nam viéc chon loai cdm c¢6 ham luong dau cao hon 18%
thi khong thé thyc hién duoc. Theo két qua khao st cia Phan vién Cong nghiép
thuc pham Tp HCM, céc gidng lda tiéu biéu & dong bang song Ciru Long c6 vo
trau chiém 20,6%, gao chiém 60% - 73%, cam gao chiém 8,74% trong luong lda;
ham lugng dau trong cam gao la 14% - 16% [12]. Nhu vay, viéc st dung cong
nghé enzyme nham thay thé cong nghé ép truyén thong dé cé thé khai thic duoc
t6t hon dau tir cAm gao ¢ cic nha mdy xay x4t cdc tinh phia Nam 13 phti hop.

f). Khao sdt anh hwong cua xuw Iy nhiét do nguyén liéu cam:
Bing 3.8: Anh hwéng ciia xir ly nhiét do nguyen liéu cam gao dén hiéu suat
chiét xuat dau cam gao

Nghiém thirc Hl@u s’uat‘ T éng‘ hiéu suét chiét gcuét
chiét xuat dau dau cam so voi doi
cam (%, g/g) chiing

(%)
1. Pbi ching, khong xur 1y 27,7 +6,18 100
nhiét
2. Xt Iy nhiét 100°C trong 5 | 77 5 4 596" 130
phuit T
#% P < 0,05

Xt 1y cdm ¢ nhiét d6 cao 100°C trong 5 phit nhim 1am bat hoat enzyme
lipase hién dién tu nhién trong cam (nguyén nhan gy nén sy thuy phan lam hu
hong va giam san luong thu hoach dau). Két qua thi nghiém (trong bang 3.8) cho
thdy hiéu suat chiét dau cta cdm xu 1y nhiét 1a 77,5%, ting 180% so v&i cam
khong xur 1y nhiét (22,7%).

3.2.1.2. Qui trinh san xudt dau cdm bang phwong phdp enzyme:

Qui trinh chiét xut diu c4m bang phuong phdp enzyme dugc trinh bay trong
hinh 3.1.
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Nguyén liéu cam gao

1. Sang, ray

2. Xir Iy nhiét 100°C trong 5 phiit
3. Lam giam nhiét do dén 50°C

4. Xw ly enzyme: carbohydrase 0,1%
trong 2 gio

5. Diéu chinh pH10 (ding NaOH 3N),
khuay 30 phiit

6. Ly tam (5.000 rpm trong 20 phiit)

7. Xuw 1y tdch nhii, thu hoach san phcfm

alatetistatals

Dau cam gao

Hinh 3.1: So @6 qui trinh chiét xuit diu cam gao

Chon nguvén lieu:

Nguyén liéu dung dé chiét Xgét dau cam nén chon 12 loai cdm 1 (cdm lau béng
hay cdm gao trang), ham lugng dau trong cdm khong dudi 14%.

Xuw Iy cdam va chiét xuat dau cdam:

C6 7 cong doan xtr Iy cdm va chiét xuat dau cdm, dugc md ta chi tiet nhu sau:

Cong doan 1: rdy hodc sang dé loai bét tap chat trong cam.
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Cong doan 2: tron cam voi nudc theo ti 18 1/4, sau d6 dun s6i hdn hop (IOOOC)
trong 5 phut.

Cong doan 3: 1am giam nhiét d6 hdn hop cdm va nudc dén 50°C .

Cong doan 4: dung acid citric dé diéu chinh pH hén hop df’:n 5, sau do6 cho
enzyme carbohydarse vao véi liéu lugng 0,Iml enzyme cho moéi 100g cdm va u
trong 2 gio.

Cong doan 5: sau giai doan xu ly enzyme, dung NaOH dé chinh hon hop cdm
va nudc ndi trén dén pH 10 va tiép tuc khuay thém 30 phit.

Cong doan 6: ly tam hdn hop véi tbe d6 5.000rpm trong 20 phit dé tach dau
ra khoi ba cam.

Cong doan 7: thu hoach san pham.

3.2.2. Chiét tach protein:

3.2.2.1. Khdo sdt anh huéng cua pH dén dé hoa tan cua protein trong dich chiét
cam:

Bing 3.9: Mat dd protein theo pH dich chiét cAm

pH dich chiét cam Mat d6 protein trong dich chiét cam

(g/100ml)
pH 4 2,71 £1,31
pHS 2,66 + 1,39
pH6 3,06 £ 0,87
pH7 3,25+ 0,03
pH 10 3,71 £0,22
pH 11 3,70+ 0,18
pH 12 3,65+0,18
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4-

Matdo 31|

protein
trong dich 21
chiét cdm
(%, g/ml) 1-

04

pH4 pH5 pH6 pH7 pHI0 pHI1 pHI2

pH dich chiét cim

Biéu do 3.4: Mat @) protein theo pH ciia dich chiét cam

Két qua khao sét trong viing pH tir 4 dén 12 (bang 3.9, biéu d6 3.4) cho thay
protein cdm gao c6 do hoa tan cao nhat trong méi truong nude ¢6 pH 10-11 va do
hoa tan thip nhat trong méi truong nude c¢é pH 4-5. Nhu vay dé chiét xuat protein
tir cAm gao can diéu chinh pH méi trudng chiét theo 2 giai doan. Giai doan chiét
Xudt protein ra khoi cdm thi diéu chinh pH 10 va giai doan két taa protein ra khoi
dich chiét thi diéu chinh pH 5.

3.2.2.2. Khdo sdt anh hedng cia cdc tdc nhan xiv Iy dén hiéu sudt chiét protein
cam:

4
3.5

3

Mat d6 protein 257
trong dich chiét 2+
cam (g/100ml) 1.54
14

0.54

0

Téc nhéan xu 1y dich chiét cim

Biéu d0 3.5: Anh hwéng cia cac tac nhan xir Iy dén mat d protein trong dich
chiét cam
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Téc nhan xu 1y dich chiét cim

Bi¢u do 3.6: Anh hwoéng ciia cac tac nhan xir Iy dén hiéu suat chiét xuat
protein cam

Thi nghiém chiét xuat protein cdm gao bang cdch dung céc tdc nhan 1am hoa
tan protein nhu enzyme peptidase, protease va két hop xir 1y enzyme protease voi
kiém héa dich chiét bang NaOH hoic Ca(OH),, ching tdi thu duoc két qua nhu
trong biéu d6 5 va 6. Enzyme protease cho hiéu qua chiét xuat protein cam (50,2%)
tét hon enzyme peptidase (26,8%). Sir dung tdc nhan lam kiém héa dich chiét 1a
NaOH cho két qua khai thdc protein cdm tt hon Ca(OH), nhung khéc biét khong
dang k&. Hiéu suét chiét protein dat cao nhat v6i phuong phap xtr Iy cam 2 giai
doan. Giai doan dau ding enzyme thuy phan protein va giai doan sau lam kiém héa
dich chiét bang NaOH hodc Ca(OH),. Hiéu suat chiét xuat protein cidm trong 2
truong hop nay 1a 75,4 % va 72,9%.

3.2.2.3. Phan tich quang pho:

a). Dich chiét cdm gao:
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Scan Spectrum Curve
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Biéu do 3.7: Két qua quét pho da buéc song caa dich chiét cam gao
b). Phan doan protein cam gao:
Scan Spectrum Curve
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0.500
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Biéu d 3.8: Két qua quét phd da budc séng ciia két tiia protein cAm gao

Két qua quét pho dich chiét va két tua protein cdm gao trong pham vi budc
s6ng 190nm - 350nm dugc trinh bay trong biéu d6 3.7 va 3.8. Puong pho cta dich
chiét cdm gao sau khi xtr 1y enzyme carbohydrase, peptidase va pH10 ¢6 1 dinh
pho & budc séng 226nm, dugc biét dén 1a vung hap thu t6i da cua cdc acid amin va
peptid hoa tan. Puong phd ctia san pham két tua dich chiét cam ¢ pHS5 ciing ¢6 1
dinh phd & budc séng 225nm chig to thanh phan chil yéu trong két tiia nay chinh
1a protein.

3.2.2.4. Qui trinh thu nhdn protein cdm ggao
Qui trinh xir 1y thu hoi protein cdam gao dugc trinh bay trong hinh 3.2.
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1. Xir Iy enzyme protease 0,1% ¢ 50°C

trong 2 gio

2. Piéu chinh pHI0, khudy 30 phiit

3. Ly tam (5000rpm trong 20phiit)

=]
(<1
8.
«— B
)=l

Dich chiét cam gao

4. Diéu chinh pHS

5. Ly tam

AH

Protein caAm gao

Hinh 3.2: So @6 qui trinh chiét xuét protein cam gao
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Chon nguvén liéu:

Nguyén liéu st dung dé chiét xuat protein cdm gao 1a bd cdm gao da dugc
taich dau bang phuong phdp enzyme theo qui trinh da dugc mo ta trong ndi dung
3.2.1.2.

Xuw Iy bd cdm gao va chiét xuat protein cdm gao:

Toan b qui trinh c6 5 cong doan dugc mo ta chi ti€t nhu sau:

Cong doan 1: ba cdm gao sau khj tach dau duoc hoa véi nude vthe~o ti 1€ 1/4.
Sau d6 dugc U vai enzyme protease, lieu lugng 0,1ml/100g ba cdm. U hon hop nay
trong 2 gio & 50°C.

Cong doan 2: sau giai doan xur ly enzyme, dung NaOH dé chinh hon hop ba
cdm gao va nudc ndi trén dén pH 10 va tiép tuc khuay thém 30 phiuit.

Cong doan 3: ly tam hdn hop véi tée d6 5.000rpm trong 20 phit dé tich dich
chiét ra khoi ba cam gao.

Cong doan 4: dung acid citric dé diéu chinh pH dich chiét cam gao dén pH5
va dé yén trong 1 gio dé két tua protein.

Cong doan 5: ly tm hdn hop véi tc d6 5.000rpm trong 20 phit dé thu hoach
san pham protein cdm gao.

3.3. Nghién ctru thu hdi phu pham chit xo hoa tan:
3.3.1. Khio st anh huwéng ciia toc do ly tam:
Bing 3.10: Anh hwéng cia toc do ly tAm dén thé tich dich chiét cam gao

tach duoc
Toc d6 ly tdm Thé tich dich chiét cdm gao
(ml)
NT1: 1000 rpm trong 20 phut 350 0,00 "
NT2: 2000 rpm trong 20 phut 353 +15,3°
NT3: 3000 rpm trong 20 phit 367 £57,7°
NT4: 4000 rpm trong 20 phit 367 £57,7°
NTS5: 5000 rpm trong 20 phut 430 + 26,5 °
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Biéu dd 3.9: Anh hwéng ciia toc do ly tim dén thé tich dich chiét cam gao va
do am cia ba cam gao sau khi ly tim

Két qua trong bang 3.10 va biéu d6 3.9 cho thay ly tam ¢ toc do 5000rpm cho
thu hoach dich chiét cao nhat va x4ac ba c6 do am thap nhat.

3.3.2. Khao sat anh hwéng cia tac nhan két taa:
Bang 3.11: Anh hwéng ciia tic nhan két tiia dén hiéu suat thu hoach

X0’ cAm gao

Céc tac nhan két tia Trong lugng xo cdm gao
(g/100g ba cam gao)
Dich chiét pH 7 4,65 +3,04°
Dich chiét pH 5 5,86 0,34 %
Dich chiét pH 7 + 80% C,HsOH 10,4 +2,41°
Dich chiét pH 5 + 80% C,Hs;OH 9,60 +2,89 °

Két qua duoc trinh bay trong bang 3.11. Trong diéu kién thir nghiém, khoi
lqgng X0 cadm gao thu dp’()’C cao nhat !{hi su dung tic nhan két tua la 80% C,HsOH,
két tia & pH 7. Hi€u suat thu nhan chat xo dat dugc 1a 10,4g/100g ba cam gao.

3.3.3. Phan tich quang phd ciia cic phan doan xo cam gao:

a). Dich chiét ba cam gao:

32



Scan Spectum Curve

5.000
3763
2525

1.288
0.050

Abg

W7 05 58 o

130.00

300.00
W' avelenagth(nm)

400.00

STT P/V Budc song Abs
(nm)
1 Dinh pho 320 2,735
2 Pinh pho 318 2,743
3 Pinh pho 313 2,766
4 Pinh phd 300 2,849
5 Pinh pho 293 2,900
6 Pinh pho 281 2,910
7 Pinh pho 275 2,933
8 Pinh pho 261 2,990
9 Pinh phd 251 3,088
10 Pinh ph 249 3,103
11 Pinh pho 246 3,097

Biéu d0 3.10: Két qua quét phd da buwéc séng cia dich chiét ba cam gao sau
khi xir Iy enzyme protease va xi ly kiem (pH10)
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b). Phan doan xo hoa tan cua cdm gao:

Scan Spectrum Curve
2.000

1.512
1.025
Abs g gay
0.050
130,00 250.00 300.00 350,00
wavelengthlnm)
STT P/vV Budc séng Abs
(nm)
1 Pinh pho 263 0,212
2 Pinh pho 197 1,609
Scan Spectrum Curve
5.000
3.755
2510
Abs 1 265 N
0.020
130.00 300.00 400.00
wavelengthlnm)
STT P/vV Budc séng Abs
(nm)
Pinh pho 274 0,654
2 Pinh pho 210 2,221

Biéu d0 3.11: Két qua quét pho da budéc séng ciia phan doan xo hoa tan cia
cam gao

Két qua quét phd dich chiét cdm gao va phan doan xo hoa tan ctia cim gao
trong pham vi budc séng 190nm - 350nm duoc trinh bay trong biéu do 3.10 va
3.11. Pudng phd cuia phan doan xo hoda tan c6 cic dinh phd ¢ cdc budc séng
263nm va 274nm.
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3.3.4. Qui trinh thu nhan ché phim xo hoa tan

Qui trinh thu nhan ché phim xo hoa tan tir cdm gao dugc trinh bay trong hinh
3.3.

Ba cam gao
|

1. Khudy trong dd kiém lodng
(pH10) trong 30 phiit

2. Ly tam (5000rpm trong 20
phiit)

Dich chiét bi cdm gao
3. Piéu chinh pH7, hoa trong

ethanol thanh dung dich 80%
ethanol

4. Ly tam (5000rpm trong 20
phiit)

Xo hoa tan

Hinh 3.3: So' @ qui trinh thu nhin ché phim xo hoa tan tir cim gao

Chon nguvén lieu:

Nguyén liéu st dung dé chiét xuat chat xo hoa tan ctia cdm gao 12 ba cdm gao
da duoc tach dau bang phuong phép enzyme theo qui trinh da dugc md ta trong ndi
dung 3.2.1.2.

Xuw Iy bd cdm gao va chiéet xuat chat xo hoa tan cua cdm 2qo:

Toan b qui trinh c6 4 cong doan dugc mo ta chi tiét nhu sau:

Cong doan 1: ba gém gao sau khi tdch dau duoc hoa véi nude thpo ti 1€ 1/4.
Sau d6 dung NaOH d€ chinh hon hop ba cam gao va nude noi trén dén pH 10 va
khuay trong 30 phit d€ 1am hoa tan hemicellulose .
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Cong doan 2: ly tim hdn hop véi téc dd 5.000rpm trong 20 phiit dé tich dich

chiét cdm gao ra khoi ba xo cam.

Cong doan 3: dung acid citric dé giiéu chinh pH dich chiéﬁt cdm gao dén pH7
va hoa trong ethanol theo ti 1¢ ¥ (dat nong d6 ethanol 80%). P€ yén trong 1 gio deé

két tua chit xo hoa tan.

Cong doan 4: ly tim hdn hop véi tbe d6 5.000rpm trong 20 phiit dé thu hoach

san pham xo hoa tan cua cam gao.

3.4. Phan tich danh gia chat lwong san pham va hiéu qua Kkinh té:

3.4.1. Phan tich danh gia chat lwong sian pham:

3.4.1.1. Diu cam:

Bang 3.12: Cac chi tiéu chit lwong ciia diu cam

dugc chiét xuit bang phwong phap enzyme

Tén chi tiéu Két qua Gié6i han tbi

da

e Chi s acid (mg KOH/g) 2,30 < 10 [30]

e Chi sb peroxid (meq/kg) 11,18 <20 [14]

e Chi sé iod (gl,/100g) 183

e Chi s6 xa phong (mgKOH/g) 95

e Chat khong xa phong héa (%) 1,58

e Do am (%) Khong

e Ham lugng aflatoxin By, B,, G;, G, | Khong phathién | <15 [1]

(ppb)

36



Bing 3.13: Thanh phan acid béo ciia diu cam gao ly trich bing phwong phap

enzyme va cac phwong phap khac

dc loai dau cam | Dau chiét | Dau chiét | Dauthé | Dautinh | Dau tinh
enzyme, |enzyme, chiét luyén, luyén,
san pham | Juan hexan HDPN va | Tahira R.
ctia dé tai | Parrado (Nutracea) | cOng su et al.
et al [23] (1990) [4] | (2007)
Thanh phan (2006) [32]
acid béo [24]
Capric 0,31
Myristic C14 0,33 0,25 0,32 0,02
Palmitic C16 18,03 18,0 16-19 23,75 16,74
Palmitoleic 0,21 0,14 0,22
Clo6=
Heptadecanoic 1,72 0,07
C17
Steraric C18 1,89 1,79 1,5-2 1,37 1,79
Oleic C18= 41,96 41,72 34-42 41,25 42,79
Linoleic C18 2= | 33,77 35,0 30-35 31,17 34,65
Linolenic C18 1,33 0,76 1-2 0,19
3:
Arachidic C20 0,76 0,58 0-0,8 0,64
Eicosaenoic 0,70
Behenic 0-0,5 0,20

Két qua phén tich cho thay dau cam ly trich bang enzyme c6 chi s acid , mau
vang rom hodc xanh oliu, mui ty nhién cia cdm, thugc hang dau an duogc. Theo A.
R. Sharma (2005), diu cdm dn duoc 1a dau c6 ham lwgng acid béo tu do thép, nam
trong khoang 2-5% [30] . Trong khi d6, dau cdm tho khai thac theo phuong phap
ép & cdc nha mdy xay c6 chi s6 acid 15-30mg KOH/g, mau sic niu den, mui hoi
cdm [4]. Dau cdm thd c6 chi s acid cang cao thi hao hut ¢ khau tinh luyén cang
16n. Ti 1¢ hao hut do tinh luyén cao gap 2,5 d&én 3 1an ham luong acid béo tu do
hién dién trong dau [30]. Thuc té cho thdy murc tiéu ton dau & khau tinh luyén cua
cdc co so san xuat dau cam tha cong 6 nudc ta hién nay la 2% cho moi chi s acid
ctia ddu. So véi dau cdm thu nhén bang phuong phap ¢p truyén thong [9], dau cdm
trich ly bang phuong phdp enzyme c6 chi sé acid thap hon 7,5 dén 15 lan, tuong
duong mirc giam hao hut do tinh luyén 1 15 dén 30%.

Vé thanh phan acid béo, theo két qua phan tich cho thdy diu cdm Chiét bang
phuong phap enzyme cling c6 thanh phan acid béo tuwong tu cic loai dau ép thu

37



cong cling nhu dau cdm tinh luyén, trong d6 chiém da s6 1a cdc acid palmitic, oleic,
va linoleic.

3.4.1.2. Protein cam:

Bang 3.14: Két qua phan tich céc chi tiéu chat lrong ciia sin pham protein

chiét xuat tir cam

ao
STT Tén chi tiéu Phuong phédp Két qua thir | Gidi han t6i
thir nghiém da
1 Ham lugng protein Ref. AOAC | 20,67
(%) 990.03, 2002
2 Ham lugng aflatoxin: | HPLC- <15[1]
BAKERBOND
2.1 0,76
* Biluglke) Application- )
2.2 * B, (ug/kg) AOAC 990.33 | Vét
2.3 ¢ G (ng/ke) ) Khong  phat
hién
2.4 * G, (ug/kg) Khong  phat
hién

) Phirong phdp dwoc VILAS cong nhin

Két qua phén tich (bang 3.14) cho thiy san pham dat tiéu chuan thuc pham

theo qui dinh tai Quyét dinh s0 46/2007/QD-BYT ngay 19 thang 12 nam 2007 cia
Bo truong BO Y té.

3.4.1.3. Xo hoa tan:
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Bing 3.15: Két qua phan tich cac chi tiéu chat lwong ciia sin pham

x0 hoa tan chiét xuat tir cam gao

STT Tén chi tiéu Phuong phap | Kétquatht | Tiéu chuan
thur nghiém
1 Ham luong xo hoa tan | AOAC 991.43, | 34,6
(%) 2000 (*)
Ham lugng aflatoxin: | HPLC- <15
2.1 e B (ug/ke) BAKERBOND | w50 phat
Application- hién
AOAC 990.33 | °
2.2 * B, (ug/kg) (*) Khong  phat
hién
2.3 * G (ug/kg) Khong  phat
hién
2.4 e G, (ug/kg) Khong  phat
hién

) Phwong phdp dwoc VILAS cong nhdn

K&t qua phan tich (bang 3.15) cho thay sin pham dat tiéu chuan thyc pham
theo qui dinh tai Quyét dinh s6 46/2007/QD-BYT ngay 19 thang 12 ndm 2007 cua
Bo truong BO Y t€.

3.4.2. Phan tich hiéu qua Kinh té:
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Bing 3.16: Chi phi nguyén vit liéu cho san xuit va kha ning doanh thu

I. Chi phi nguyén vat liéu cho san xuat: Pon gi4 | S6 luong | Thanh tién
@ | ke (d)

Cém gao 3.000 100 300.000
Enzyme 500.000 0,2 100.000
NaOH 40.000 5 200.000
A. citric 40.000 2,5 100.000
Cong 700.000

II. San pham va kha ning doanh thu :
Dau c4m gao nguyén chat (virgin oil) | 100.000 10 | 1.000.000
Protein cdm gao 30.000 13 390.000
Xo hoa tan 30.000 6 180.000
Cong 1.570.000

" Cén cir gid thi trwong ciia cdc san pham twong tu:

- Dau cdm gao nguyén chat (virgin oil): gid bdn 500.000d/lit
- Protein thuc vat: 60.000d/kg

- Xo hoa tan: 60.000d/kg

Do pham vi nghién ctru cta dé tai chi méi & quy md phong thi nghiém nén
khong thé sir dung nhirng két qua nghién ctru dé phan tich hiéu qua kinh té mot
cich chinh xdc dugc. Pé tham khao, chiing tdi 1ap bang chiét tinh gia thanh san
pham théng qua chi phi mua nguyén vat liéu truc tiép san xuat va uoc tinh kha
nang doanh thu cua dau cdm gao va cdc phu pham protein cdm gao, xo hoa tan
chiét xuat tir cdm gao cin clr theo gid thi trudng clia cic san pham twong ty hién c6
(bang 3.16). Cdc chi phi khéc (nhu dién, nudc, mdy moc, thiét bi, cong lao dong...)
chi ¢6 thé tinh dugc & giai doan san xudt thir nghiém. Tong chi phi nguyén vat licu
dé ché bién 100kg cdm gao la 700.000d. San pham thu duoc 1a dau cdm gao
nguyen chat (duoc goi la dau V1rg1n oil) (10kg), protein cdm gao (13kg) va xo hoa
tan chiét xuat tir cdm gao (6kg). Néu cin cr vao gid thi trudng cta cdc san pham
tuong ty thi udc tinh kha ning doanh thu c6 thé dat dugc do ban céc san pham nay
la 1.570.0004.

Dau cdm gao thu duoc c6 chi sb acid thap (2,3 mg KOH/g - 2,5 mg KOH/g),
do d6 c6 thé ding truc tiép 1am thuc pham khong qua tinh luyén.

San pham phu 1a _protein cam, X0 hoa tan va ba cam. Protein va xo hoa tan ¢
thé ding lam thue pham. Ba cam c6 thé dugc sir dung tiép dé pha tron vao thirc an
chan nuoi hodc lam phan boén.

Cac mdy mdc, thiét bi chinh ding dé san xuat diu cdm gao nguyén chit bang
phuong phép enzyme goém c6:
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- Méy khudy
- Thiét bi diéu nhiét
- Thiét bi ly tim
- Thiét bi loc
Vi yéu cau thiét bi va thao tac don gian, chi phi dau tu thip, cong nghé c6
thé duoc ap dung mdt cdch thuédn lgi ngay tai cic nha mdy xay xat cung ng
nguyén liéu cdm gao.
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Hinh 3.4: Nguyén liéu cam gao

¥

Hinh 3.5: Thi nghiém chiét diu cam bang phwong phip enzym
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Hinh 3.6: San phim dau cim gao

Hinh 3.7: Céc san pham diu cam thwong mai
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Hinh 3.8: San pham protein cAm gao

Hinh 3.9: Sian phiam xo hoa tan chiét xuit tir cam gao
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KET LUAN VA KIEN NGHI

1. Két luan:

1.

D thu thap va phén tich dé danh gid chat lugng cua 5 loai cdm gao. Trong

diéu kién thi nghi¢m, loai cdm gao dugc danh gid c6 ham luong diu cao nhit 1a
cam lau bong cua loai gao hat trong.

2. Pi xdc dinh duoc qui trinh chiét xuat diu cdm gao bang phwong phép
enzyme. Céc thong so k¥ thuat da dugc nghién ctru va x4ac dinh nhu sau:

Nguyén liéu ding dé chiét xuat dau cam 1a cdm gao c6 ham luong dau
khong dudi 14%.

Cam phai duoc xur 1y nhiét (100°C trong 5 phit) trude khi xt Iy enzyme.

Cic enzyme c6 thé ding dé chiét xuat dau cam gao dat hiéu qua cao 1a
protease, hemicellulase va carbohydrase.

Liéu luong enzyme carbohydrase thich hop dé chiét xuat dau cdm gao 1a
0,1%.

Thoi gian xtr Iy enzyme carbohydrase 1a tir 30 phiit dén 2 gid.
pH moi truong khudy tron sau khi xtr Iy enzyme: pH10

Hi¢u suat chiét xuat dau cam gao: 77,5%

3. Pi xéc dinh duoc qui trinh thu nhan protein cdm gao. Cac thong sd ki thuat
da duoc nghién ctru va xac dinh nhu sau:

Téc nhan xu 1y bi cdm gao thich hop cho viéc chiét xuét _protein cam gao
dat hiéu qua cao 1a két hop xir Iy enzyme protease va khudy tron dich chiét
o pHI10.

pH dung dich két tiia protein cam gao: pH 5.

Hiéu suat chiét xuat protein cdm gao: 75,4 %.

4. ba xac dinh dugc qui trinh thu nhan xo hoa tan tir ba cdm gao. Céac thong
s0 k¥ thuat da dugc nghién ctru va x4c dinh nhu sau:

Tbc d6 ly tam tach dich chiét: 5000 rpm trong 20 phiit.
Téc nhan két tha xo hoa tan: 80% C,HsOH ¢ pH 7.

Hiéu suat chiét xuat xo hoda tan tir cim gao: 10,4 %.
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5. Pa 4p dung céc qui trinh dé san xuét thir nghiém va c6 san pham mau: dau
cdm gao, chiét xuat protein cdm gao, xo hoa tan tir cdm gao.

6. Pa c¢6 két qua phan tich danh gid chat lugng cdc san pham dau cdm gao,
chiét xuét protein cdm gao, xo hoa tan tir cim gao. San phém dat tiéu chuan thuc
pham theo qui dinh tai Quyét dinh sé 46/2007/QD-BYT ngay 19 thing 12 nim
2007 cua Bo truong Bo Y té.

2. Kién nghi:

Chuyén giao két qua nghién ctru cho céc doanh nghiép dé tiép tuc wom tao va
trién khai ing dung trong thyec te.
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1.1. Co sé phap 1y, xuat xir ctia dé tai:

Hop dong Nghién ctru Khoa hoc va Phat trién Cong nghé so
191-RD/HP-KHCN ngay 16/03/2009, duoc ky két giita Bo

Cong thuong va Vién Nghién ctru Dau va Cay c¢6 dau

(Thoi gian thuc hién: thang 01/2009 dén thang 12/2009)




1.2. Tinh cap thiét va muc tieu nghién ciwru cua deé tai

1.2.1. Tinh cap thiét:
e Khai thac mét cach hiéu qua hon ngudn tai nguyén cam gao: tao
gia tri gia tdng cao, tan dung phy pham.

» Cong nghé phu hop véi dic diém ving nguyén liéu phan tan va
khong doi hdi von dau tu 16n.

» Pa dang ho4 san pham va thi trudng.
» Phét trién cong nghé sach, giam phat sinh chat tha.
e An toan cong nghié¢p.

e An toan v¢ sinh mo1 trudong.




1.2.2. Muc tiéu nghién ctru ciia dé tai:

Nghién ctru xac dinh mot s6 enzyme thich hop dé chiét tach dau béo, thu
hoi protein trong cam gao va xir Iy cac phu pham nham nang cao gia tri
kinh té ctia viéc tn dung cac phu phém, dam bao vé sinh an toan thuc

pham cho san pham va qua trinh san xuat.




Yéu cau cua de tai:

» Chon duoc nguyén liéu phu hop véi cong nghé va chat lugng san pham
dau cam gao

» C6 qui trinh cong nghé chiét tach dau béo va protein tir cam gao bang
phuong phap enzyme

e C6 qui trinh xir 1y ba thai dé thu hoi thanh phan chat xo hoa tan ciia cam
gao

» C6 san pham dau cam gao dat tiéu chuan thuc pham

« C6 san pham protein va chat xo hoa tan dat tiéu chuan an toan v¢ sinh
thuc pham




Muc tiéu kinh té xa hi:

» Tao gia tri gia tdng cao cho cac phu pham, khai thac hiéu qua tai

nguyen cam gao
« Ung dung cdng nghé san xuat sach, khéng ba thai va an toan vé sinh

mo1 truong

Muc tiéu khoa hoc cong nghé:

Ung dung coéng nghé enzyme dé nang cao chat luong va hiéu suat thu

ho1 dau béo va protein tir cdm gao.




1.3. Poi twong/pham vi va ndi dung nghién ctru

1.3.1. Péi twong nghién ciru:

Cam gao va dau cam gao

1.3.2. Pham vi nghién ctru:

Phong thi nghi€ém




1.3.3. N0oi dung nghién ciuru:

* Nghién ctru chon nguyén liéu cho san xuat

» Xay dung qui trinh cong nghé chiét tach dau béo va protein tir
cam gao bang phuong phap enzyme: lva chon enzyme, xac dinh
cac thong so k¥ thuat

e Nghién ctru thu hdi phu pham (chat xo hoa tan va cac phu pham
khac) d€ st dung trong thuc pham

e Phén tich danh gia chat luong san pham va hiéu qua kinh té




2. Tinh hinh nghién ciru trong va ngoai nudc




2.1. Tinh hinh nghién ciru trong nuaoc




Vung nguyén liéu cam gao ¢ VN

— Pong bing song Ciru Long

— San luong laa: 20 triéu tan/nam

— San lugng cam gao: 1 tri¢u tan/nam




Thanh phan cam gao

D6 am: 14%

Ham luwong dau: 13,6%
Ham lugng protein: 12,5%
Ham luong xo: 8,6%

Dan xuat khong dam: 41,6%
Ham luong khoang: 9,2%



Cong nghé ché bién dau cam

— Trich ly bang dung méi hexan: 1 nha may coéng suat 132.000 tan
cam gao/nam (10% tong san luong cam gao cua ca nudc)
— Ep co hoc: cac nha may xay xat o phia Bac




Cac ket qua nghién curu ché bién cam gao

1. Nguyén liéu khai thac dau cam:

» Thanh phan acid béo: khong c6 su thay d6i nhiéu gitta cac loai

nguyén licu (gao 1at, gao xat, cam, dau cam)

e Chi s6 acid va ham luong dau:

Cam Chi so acid Ham lwong dau
(mg KOH/g) (“0)

* M61 xay xat 12
e Sau 5 ngay 28,5
* Sau 60 ngay 116




2. Bién phap xir ly nguyén li¢u

Phuong phap dung nhiét am: 3 cong doan:

» Chung gia am dén thily phan 18% - 20%
e Say ¢ 100°C - 105°C trong 60 phut dén thiy phan con 4% - 5%

e Lam ngudi dén 40°C




3. Tiéu chuan cam gao dung dé khai thac dau

« Thily phan: 13%

« D6 min (tinh theo ti 1¢ lot qua sang 73 16/cm?): 95%
e Tap chat (tam, trau, boi): khong qua 5%

« Ham luong dau 17%

« Thoi gian ton trit cam: khong qua 1 ngay.




4. Cong nghé san xuat dau cam:

4.1. Cong nghé dwa trén nguyén ly nhiét - Am — co (hay cong nghé
ép co hoc):

5 cong doan: lam sach, gia nhiét am, ep, léng va loc
e San pham: dau cam tho

« Mau dau: nau den hodc xanh den

e Mui: mui cam dac trung

e Hiéu suat thu hoi dau: 8,5% - 9,5% nguyén liéu (d6i véi cam dat
ti€u chuan ¢p dau)

« Ham lugng dau con lai trong kho cam: 6,5% - 7%

e Chi s6 acid dau: 10 mg KOH/g - 15 mg KOH/g




4.2. Cong nghé dwa trén nguyén ly tham thau (hay céng nghé
trich ly):

5 cong doan: lam sach, tao hat, chung séy, trich ly v&1 dung moi
(hexan) va chung cat

San pham: dau cam tho

Mau sic dau: vang sim

Chi s6 acid: 10 mg KOH/g - 100 mg KOH/g
Hiéu suat thu hoi dau: 95% - 98%




5. Tinh luyén dau cam:

Chat phu gia (CX): 1,5% so v6i dau cam tho

Hiéu suét tinh luyén: 60% dau cam tho




6. Khir mui dau cam:
Chung cat trong diéu kién chan khong

Nhiét d6 khir mui: 150°C - 160°C

Thot gian khir mui: 4 gio
Nhiét dd hoi qua nhiét: 300°C - 310°C
Ap suat chan khong: - 0,96 kg/cm? dén - 0,98 kg/cm?




7. Ung dung cong nghé enzyme:

Chua c6 tai liéu nao dugc cong bo (theo Trung tAm thong tin khoa
hoc va cong ngh¢ Tp HCM, 2008)




2.2. Tinh hinh nghién citru ngoai nwoc

Pericarp

Seed Coat
Mucellus
Aleurone Layer

Endospearm

Embryo




Pac diém cua dau cam gao




Diém boc khoi va can bang acid béo

Loai dau

Piem boc
khoi

Acid béo
khong bao
hoa don

Acid béo
khong bao
hoa da

Dau cam gao




Thanh phan chat chong oxy hoa thién nhién

Loai dau

Vitamin E
Tocopherol

(ppm)

Vitamin E
Tocotrienol

(ppm)

Oryzanol
(Ppm)

Tong HL chat
chong oxy héa
thién nhién
(ppm)

Dau cam gao

2,417




Ung dung trong cong nghiép

San pham dinh dudng chirc ning
Dugc pham
M3 pham

Thuc pham




Cong nghé ché bién

1. Phwong phap trich ly bang dung méi hexan

Rice Bran

Freparation

solvent Extraction

solvent Desolventizing/
Evaporation Toasting

Crude Defatted Rice Bran

Rice Bran Qil




Piic diém ciia phwong phap trich ly bang dung méi hexan

U'u diém: hiéu suét thu hdi cao
Nhugc diem:

» San pham: dau cam thd, nhiéu axit béo tu do, sap va cac chat
khong xa phong hoa

e C6 mau: nau xanh sam dén vang sang

e Trong qua trinh chiét va thu hoi dung moi, hexan c6 thé bay
ho1 va tré thanh moét tadc nhan gay 6 nhiém mo1 truong

e Nguy co xay ra chay no

 VOn dau tu cao

* Yéu cau cung ung nguyén li¢u: phai du lén dé phu hop voi
cong suat van hanh cua nha may




2. Phwong phap chiét dau biang CO, siéu téi han (SFE,
Supercritical carbon dioxide Fluide Extraction):

e San pham: dau cam, chat luong tot hon so voi dau cam chiét
bang hexan (mau nhat hon)

» Hi¢u suat thu hoi dau:
* 51,5% sau 2 gio (Rohit Badal, B.S.,2002)
e 70% - 80% sau 4 g10 (Kim va cong su, 1999)

e 83% trong 4 g10 ¢ 24,1 MPa /40 ° C (Zhiping
Shen va cOng su,1997)

* Yéu cau: thiét bi chiu ap luc cao (4000psi)




3. Phwong phap enzyme

a/. Chung loai enzyme: protease, a-amylase, cellulase
b/. Diéu kién chiét téch:

-Amylase: 80U

- Protease: 368U

- Cellulase: 380U

- Ti 1€ pha loang: 10g cam gao / 40ml nudc

-pH 7

- Nhiét do: 65°C

- Thot gian: 18 gio

- Toc @0 lac: 80 rpm




¢/. Hiéu suat thu hoi dau: 77% - 79%

d/. Chat luong dau: so véi dau cam thuong mai (tinh luyén):
- Ham lugng chat mau; thap hon
- Po6 acid: cao hon

- Chi ti€u khac: tuong duong

e/. Protein va chat xo:

Khac bi€t so va1 phuong phap trich ly dung moi:

- San pham protein c6 dic: ham luong protein cao hon

- B4 cam sau khi chiét dau: ham lugng chat xo thap hon




f). Pic diém khac:

- Phu hop qui mo vira va nho
- Tiét kiém duoc cac cong doan tinh luyén
- G1am hao hut

- Thu hoi nhiéu san pham phu

- Giam chat thai, giam chi phi dau tu xtr 1y 6 nhiém mdi trudng.




San pham thwong mai
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3. VAT LIEU VA PHUGN G PHAP

NGHIEN CUU




3.1. Vat liéu

- Cam gao: thu thap tu cac nha may xay xat ¢ 2 tinh Tay Ninh
va Tieén Giang

- Enzyme: cac enzyme thuong mai, dat mua cua cong ty

Novozymes — Pan Mach




3.2. Phwong phap nghién ciru

3.2.1. Nghién ciru chon nguyén liéu cho sin xudt

Nghién ctru dé chon dugc loai cam gao cd cac tiéu chuan phu hop lam
nguyén li¢u khai thac dau cam bang cach danh gia chat lugng thong
qua mot sO chi ti€u chat luong.

- Phuong phap thu mau: thu mau ngau nhién cam mai xay xat tir nha
may.

- S6 lan léy mau: 5 1an x 5 loai cam a0

- Céc chi tiéu phan tich: ham luong chat béo, chi so acid, chi so
peroxid.




3.2.2. Xdy dwng qui trinh cong nghé chiét tich dau béo va protein

tir cim gao bang phwong phdp enzyme




3.2.2.1. Chiét tach dau béo

a). Khao sat anh hwong cua cac yéu to thi nghiem dén hiéu sudt
chiet xuat ddau cam:

al/. Khdo sdt anh hwéng ciua logi enzyme siv dung dé chiét xudt diu
cam:




- Yéu t6 thi nghi€ém: loai enzyme.

- Cac nghiém thurc: 7 nghiém thie x 3 lan 1ap lai.

NTI1: d6i chimg (khong xir Iy enzyme).

NT2: xu 1y enzyme cellulase.
NT3: xtr Iy enzyme hemicellulase.
NT4: xtr Iy enzyme protease.
NTS: xu ly enzyme pectinase.
NT6: xtr Iy enzyme amylase.

NT7: xtr ly enzyme carbohydrase.




- Yéu t6 dong nhat:

Liéu lugng enzyme: 2ml/100g cam.

Thot gian xur 1y enzyme: 2 g10.

Ti 1€ pha loang cam/nudc: 1/4.

Nhiét d6 va pH cua dich chiét cam: diéu chinh cho phu hop véi

tirng loai enzyme theo chi dn ciia nha cung cap. Cu thé nhu sau:

D61 v6i enzyme cellulase: nhiet do 52,5°C , pH 5.

« D6i vai enzyme hemicellulase: nhiét d¢ 45°C, pH 5.
« P6i v6i enzyme protease: nhi¢t do 50°C, pH 6.

« Pi voi enzyme pectinase: nhiét @ 50°C, pH 5.

« B6i v6i enzyme amylase: nhiét o 95°C, pH 6.

* Dbi voi enzyme carbohydrase: nhiét do 50°C, pH 5.




- Chi tiéu theo doi1: hi€u suat chiét xuat dau cam.

Hiéu suat chiét dau = (khoi luong dau trong dich chiét/ khoéi luong

dau trong cam) x 100.




a2/. Khdo sdt dnh hwéng ciia liéu lwong enzyme

- Yéu to thi nghiém: liéu lugng enzyme.

- Cac nghiém thurc: 4 nghiém thire x 3 lan lap lau.
NT1: liéu luong enzyme 0,1 ml/100g cam.
NT2: liéu lugng enzyme 1ml/100g cam.
NT3: liéu lugng enzyme 2ml/100g cam.
NT4: licu luong enzyme 3ml/100g cam.




- Yéu to dong nhat:

Loai enzyme: chon 1 loai enzyme, can ctt vao két qua
cua thi nghi¢m al.

Cac yéu to khac: twong ty nhu trong thi nghiém al.

- Chi ti€u theo doi1: hi€u suat chiét xuat dau cam.




a3/. Khao sat anh hwong cua thoi gian xw ly enzyme:

- Yéu t0 thi nghiém: thoi gian xir Iy enzyme.

- Cac nghiém thurc: 6 nghiém thire x 3 lan 1ap lai.
NTI1: 30 phut.
NT2: 1 g10.
NT3: 2 gi0.
NT4: 3 gio.
NT5: 4 g10.
NT6: 24 g10.

- Céc diéu kién khac: twong ty nhu trong thi nghiém a2.

- Chi t1éu theo do1: hiéu suat chiét xuat dau cam.




ad/. Khdo sdt anh hwéng ciia pH dung dich khudy trén sau khi xir

ly enzyme:
- Yéu to thi nghiém: pH dung dich khuay tron.

- Cac nghiém thirc: 7 nghiém thire x 3 lan 1ap la.
NT1: pHA4.
NT2: pH5S.
NT3: pH6.
NT4: pH7.
NTS3: pHIO.
NT6: pHI1.
NT7: pHI2.

- Chi tiéu theo d&i: hiéu suat thu hoi dau cam.
Hiéu suat thu hoi dau cam = (khoi luong dau cam thu hoi/ khoi lugng dau

trong cam) x 100.




a5/. Khdo sdt anh hwong ciia ham lwong dau trong nguyén ligu

cam gao:
- Yéu t0 thi nghiém: ham luong dau trong nguyén liéu cam.

- Céc nghiém thire: 5 nghiém thire x 3 1an lap lai, twong tmg véi 5 loai cam

c¢6 ham luong dau khac nhau.

- Chi tiéu theo dbi: hiéu suat thu hdi dau cam.




a6/. Khao sat anh hwong cua xw ly nhiét do nguyén lieu cam

- Cac nghiém thirc: 2 nghiém thirc x 3 lan 1ap la.

NT1: d6i chung (khong xir Iy nhiét).
NT2: xir Iy cam & 100°C trong 5 phut.

- Chi t1éu theo do1: hiéu suat chiét xuat dau cam.




b). Xay dung qui trinh chiét xudt dau cdm gao:

Can ct vao ket qua cua cac thi nghiém trén, xac dinh cac thong so k¥

thuat phu hop dé viéc chiét dau dat hiéu qua tot nhat




3.2.2.2. Chiét tach protein

a). Khdo sdt dnh hwéng ciia pH dén dé hoa tan ciia protein trong

dich chiét cam

- Cac nghiém thurc: 7 nghi€ém thire x 3 lan 1ap lai.
NT1: pH4.
NT2: pH5.
NT3: pHe.
NT4: pH7.
NT3: pHI10.
NT6: pHI1.
NT7: pH12.

- Chi tiéu theo ddi: mat do protein trong dich chiét cam (g/100ml).




b). Khdo sdt dnh hwéng ciia cdc tdc nhin xir Iy dén higu suat chiét

xudt protein cam:

- Cac nghiém thurc: 4 nghiém thire x 3 1an lap lai.
NTI1: Xu 1y enzyme peptidase.
NT2: Xt ly enzyme protease.
NT3: Xir Iy enzyme protease, sau d6 kiém hoa dich chiét bang NaOH.
NT4: Xt 1y enzyme protease, sau d6 kiém hoa dich chiét bang
Ca(OH),.

- Chi tiéu theo doi: hiéu suat chiét xuat protein.

Hiéu suat chiét xuat protein = (khoi luong protein trong dich chiét / khoi

leong protein trong cam) x 100.




3.1.3. Nghién ciru thu héi phu pham chit xo hoa tan

3.1.3.1. Khdo sdt anh hwéng ciia toc dp ly taim

- Cac nghiém thirc: 5 nghiém thire x 3 1an lap lai.
NT1: Ly tam 1000rpm.
NT2: Ly tam 2000rpm.
NT3: Ly tam 3000rpm.
NT4: Ly tam 4000rpm.
NT3: Ly tam 5000rpm.
Thot gian ly tam: 20 phut.

- Chi tiéu theo dai: thé tich dich chiét tach duoc va dd 4m ctia b cam sau

ly tam.




3.1.3.2. Khdo sdt dnh hwéng ciia tic nhian két tiia:

- Cac nghiém thurc: 4 nghieém thurc x 3 lan lap lai.
NT1: dich chiét pH 7.
NT2: dich chiét pH 5.
NT3: dich chiét pH 7 + 80% C,H.OH.
NT4: dich chiét pH 5 + 80% C,H.OH.

- Chi tiéu theo ddi: hiéu suat thu hoach xo (g/100g ba cam).







4.1. Nghién ctru chon nguyén liéu cho san xuat




Do am .
6% Dau

Pudng tong s6
48%

Protein tho
13%

XJ hoa tan X0 tho 8%
3% 8%

Po thi 1: Ti1é % cac thanh phan ciia cam gao



Bang 1: Két qua phan tich thanh phan ho4 hoc ciia cAm gao

Tén chi tieéu Két qua
phan tich

D¢ am, % 5,72
Ham lugng protein tho tinh theo khéi | 12,7
luong, % (% N x 6,25)
Ham luong dau tinh theo khoi luong, | 13,5
%
Ham luwong tro tong tinh theo khoi| 7,58
luong, %

Ham luong xo tho tinh theo khoi | 8,25
luong, %

Ham luong xo hoa tan tinh theo khéi | 3,01
luong, %

Ham lugng carbohydrat tinh theo khoi | 60,5
luong, %




Bang 2: Ham luwgng dau va chi so6 acid, peroxid ciia cac loai cam gao

Loai cam

Ham lwong dau

Tong khoi | Kho
lwong (%) | tuyét doi
(%)

Chi s acid
(mg
KOH/g)

Chi so
peroxide

(meq/kg)

Cam gao trong
Cam gao duc
Cam xay lta
Cam lau bong
a0

Cam nhuyén

13,87 15,67
12,76 14,67
8,91 9,75
13,17 15,38

14,03 16,28

30,26
35,70
81,17
78,4

78,4

4,75
8,09
11,5
8,20

8,20




4.2. Xay dung qui trinh cong nghé chiét tach dau béo va protein
tu cam gao bang phuwong phap enzyme

4.2.1. Chiét tach dau béo

4.2.1.1. Khao sat anh huéng ciia cac yéu to thi nghiém dén hiéu
suat chiet xuat dau cam:

a/. Khdo sdt dnh hwéng ciia logi enzyme sir dung dé chiét xudt dau cd




Béng 3: Nguon goc va hoat dd ciia cac enzyme dwoc sir dung trong
nghién ciru

Enzyme Nguon goc Hoat do
(don vi hoat do/g)

- Amylase Bacillus licheniformis 120 GU/ml

- Carbohydrase (hon - | Aspergillus aculeatus 100 FBG/g (don vi Beta-
hop cac enzyme glucanase)
Beta-glucanase,
cellulase, arabanase,
pectinase,
pentosanase,
xylanase)

- Cellulase Trichoderma reesei 700 EGU/g (don vi Beta-
- Hemicellulase Bacillus lentus glucanase)

- Pectinase Aspergillus aculeatus 720.000 U/ml

- Peptidase Bacillus licheniformis 9.500 PGU/ml

- Protease trung tinh | Bacillus amyloliquefaciens | 2,4 AU/g (donvi Anson)
0,8 AU-NH/g (don wvi
phan giai protein)
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Do thi 2: Hiéu suat chiét xuat dau cam cua cac enzyme



b). Khdo sdt anh hwéng ciia lidu lwong enzyme

Bang 4: Anh huwdong cua liéu lwgng enzyme dén hiéu suat chiét xuat
dau cam

Liéu lwong enzyme Hiéu suat chiét xuat diu cam
(Yo, ml/g) (%o, g/2)

0,1 242 + 13,58
28,0+ 11,22
30,7+ 11,8
422 + 500




c). Khao sat anh huwong cua thoi gian xw ly enzyme

Bang 5: Hi¢u qua chiéet xuat va chi so acid cua dau cam theo thoi gian
xur ly enzyme

Thoi gian xur ly Hiéu suat chiét xuit dau Chi s6 acid

enzyme cam (mgKOH/g)
(%o, g/8)

30 phut 32,1 £ 11,92 2,66 = 0,04
1 gio 27,6 £2,51° 2,77+ 0,60
2 gidy 33,7 £ 3,70° 2,30 + 0,08
3 gidy 29,3 + 4,73 2,56 + 1,91
4 gidy 15,1 + 8,69 2.47 £ 1,08

24 gidy 31,5 + 4,43 2.47+0.26




d). Khdo sdt dnh hwong ciia pH dung dich khudy tron sau khi xir

ly enzyme:

Biang 6: Anh huéng ciia pH dung dich khuay tron dén hiéu suat thu hoi
dau cam*®

pH dung dich khuay tron | Hiéu suat thu hoi dau cam
(%o, 2/2)

pH 4 7.75 + 2,49
pH 5 3,69 +2,90 b
pH 6 8,97 £6,12 8
pH 7 15,5+ 6,75 @
pH 10 19.0 + 15,4 @
pH 11 14,8+ 12,08
pH 12 1174933 @

* Sau khi xur Iy enzyme




e). Khdo sdt anh hwéng ciia ham lwong dau trong nguyén liéu cim

gao:

Bang 7: Ham lwong dau va hi€u suat thu hoi cua cac loai cam

Loai cam Ham lwong dau (%) Hiéu suat thu hoi
(o)

TNI1 13,9 42,7
TN2 12,7 26,5
MTI 8,91 16,2
MT?2 13,2 25,0
MT3 14,0 42,9




16 50
13,9
1 ) - 45
o 14 127 132 9
N - 40
Sy N
S 10 1 891 1 3
%0 g+ 2651 /s + 25
E 6 € / B 20
= «16,2 15
S 4 T
- 10
2T -5
0 | | | 0

MT1 TN2 MT2  TNI

Loai cam

N
/

\

4

1 Ham luvong dau (%)
—e— Hiéu suét thu héi (%)

Hiéu suat thu hoi (%

Do thi 3: Ham lwong dau va hi¢u suat thu hoi cua cac loai cam




f). Khao sat anh hwong cua xw ly nhiét do nguyén lieu cam

Bing 8: Anh hwéng ciia xir Iy nhiét d nguyén liéu cam gao
dén hi¢u suat chiét xuat dau cam gao

Nghiém thirc Hiéu suat chiét | Ting hiéu suat chiét xuat

xuat dau cam | dau cam so v¢i doi chung
(%) (%)

1. P6i chimg, khong xtr 1y | 27,7 6,18 100

nhiét

1. Xt 1y nhiét 100°C trong | 77,5 £ 5,26
5 phut

P <0,05




4.2.1.2. Qui trinh san xuat dau cam bang phwong phap enzyme




Cam gao

1. Sang, ray

2. Xur Iy nhiét 100°C trong 5 phut

3. Lam giam nhiét dg dén 50°C

4. Xu ly enzyme: carbohydrase 0,1% trong 2 gio

5. Piéu chinh pHI0 (diing NaOH 3N), khudy 30 phit

6. Ly tam (5.000 rpm trong 20 phut)

!
!

Dau cam gao

7. Xur Iy tach nhii, thu hoach san pham

Hinh 1: So' @6 qui trinh chiét xuat dau cam gao



4.2.2. Chiét tach protein

4.2.2.1. Khio sat anh hwéng ciia pH dén d hoa tan ciia protein
trong dich chiét cam




Béng 9: Mat do protein theo pH dich chiét cam

pH

Mat do protein trong dich chiét

(2/100ml)

2,71 £ 1,31
2,66 £ 1,39
3,06 £ 0,87
3,25+ 0,03
3,71 £ 0,22
3,70+ 0,18
3,65+0,18




Miat do 37
protein
trong dich 2-
chiét cam
(“o, g/ml) 1-

pH4 pHS pH6 pH7 pHI0O pHIlI pHI2
pH dich chiét cam

Po thi 4: Mat d9 protein theo pH dich chiét cam




4.2.2.2. Khio sat anh hwéng ciia cac tic nhan xir Iy dén hiéu suat
chiét protein cam

47 3,9 3,7

Mat do 37
protein trong

dich chiét cam
(g/100ml) 1

0_

Tac nhan xir Iy dich chiét cam

Do thi 5: Anh hwéng ciia cac tac nhan xir Iy dén mat d protein
trong dich chiét cam
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Tac nhan xit 1y dich chiét cam

Po6 thi 6: Anh hwéng ciia cac tac nhan xir Iy dén hiéu suat chiét
xuat protein cam



4.2.2.3. Phan tich quang pho

a). Dich chiét cam gao

Scan Spectum Curve
4.000
2.000
2000 .~
dh

*1.000

0.000
190.00 2a0.00
W avelength(him)

P/V Budc song
(nm)

Dinh pho 226.00

Do thi 7: Két qua quét pho da buée séng ciia dich chiét cam gao




b). Phan doan protein cam gao

Scan Spectrum Curve
R.000

2875

27580

Absz

1625 |
0.500
190.00 ZR0.00

W avelengthlnm]

P/V Budc song (nm)
Dinh pho 225.00

Do thi 8: Két qua quét pho da buéc song ciia két tiia protein cam gao




4.2.2.4. Qui trinh thu nhan protein cam gao




Ba cam gao

|

l

!
!

Dich chiét ba cam gao

!
!

l

Protein cam gao

1. Xu ly enzyme protease 0,1% o 50°C trong 2 gio
2. Diéu chinh pHI10, khudy 30 phit

3. Ly tam (5000rpm trong 20 phut)

4. Diéu chinh pHS

5. Ly tam, thu hoach san pham

Hinh 2: So' @6 qui trinh chiét xuat protein cam gao



4.3. Nghién ciru thu héi phu pham chat xo hoa tan

4.3.1. Khdo sdt dnh hwong ciia toc dp ly tim

Béing 10: Anh hwong cia toc do ly tAm dén thé tich dich chiét cam gao
tach dwgrc

Toc d6 ly tim Thé tich dich chiét (ml)
NT1: 1000 rpm/20 phut 350 + 0,00 b

NT2: 2000 rpm/20 pht 353 £ 15,3 b
NT3: 3000 rpm/20 phut 367 +57,7"
NT4: 4000 rpm/20 phut 367 +57,7"
NT5: 5000 rpm/20 phiit 430 £ 26,5 2




500 85

430

~ 82,72

é 400 T 359 \ 353 367 367 Lgo 2
o= 9,12 ~

= \00 k\ 77,93 = - ,
o T ‘S |1 Thé tich dich chiét
e w7567 | | e .

e =2 —o— DO am ba cam

=) 200 + \’ 7.:,28 E

=

3 <

= 1 70 <@
B {P]

@ 100 4 =

=

0 } } } } 65

1 2 3 4 5
Toc do ly tam (x 1000 rpm)

Po thi 9: Anh hwéng cita toc d ly tim dén thé tich dich chiét cam gao
va d§ am cua ba cam gao sau khi ly tam



4.3.2. Khdo sdt anh hwéng ciia tic nhén két tiia

Biang 11: Anh huéng ciia tic nhan két tiia dén hiéu suat thu hoach xo cam

Cac tac nhan Kkét tia Trong lwrong xo cam gao
(g/100g ba cam gao)
Dich chiét pH 7 4,65 +3,04°

Dich chiét pH 5 5,86 + 0,34 ab

Dich chiét pH 7 +80% C,H;OH | 10,4 +2.4]®

Dich chiét pH 5 + 80% C,H.OH 9,60 + 2,89 2




4.3.3. Phan tich quang pho ciia cdc phén doan xo cam

a). Dich chiét b cam




1
2
3
4
5
6
7
8
9

(e
-

11

5.000

Jon Ir"

0.050 |)
190,00

Dinh pho
Dinh pho
Dinh pho
Dinh pho
Dinh pho
Dinh pho
Dinh pho
Dinh pho
Dinh pho
Dinh pho
Dinh pho

Scan Spectum Curve

W avelength(nm)

Budc song (nm) Abs

320.00
318.00
313.00
300.00
293.00
281.00
275.00
261.00
251.00
249.00
246.00

2.735
2.743
2.7766
2.849
2.900
2910
2.933
2.990
3.088
3.103
3.097

400.00

Do thi 10: Két qua quét pho da buéce song cua dich chiét ba cAm sau khi xir
ly enzyme protease va xu ly kiém (pH10)




b). Phan doan xo hoa tan cua cam gao:




b). Phan doan xo hoa tan cua cam gao:

STT | P/V Budc song
1512 i (am)
15
b g Dlnh 263.00 0.212
115)
19000 900 . - - 197.00 1.609

Wavelerigthlrm)

Sean Spectum Curve

2000

—IT =1

Stan Spectum Cve
B0

j:; STT |P/V  |Budcsong | Abs
s K (nm)

126
Dlnh 274.00 0.654

1020

13000 3000 40000
Wavelengthlrm) - 210.00 2.221

Do thi 11: Két qua quét pho da buéc séng phan doan xo hoa tan



4.3.4. Qui trinh thu nhéin ché pham xo hoa tan




Ba cam gao

l

1. Khuay trong dd kiém loang (pH10)
trong 30 phut

2. Ly tam (5000rpm trong 20 phut)

l

Dich chiét ba cam gao

l

3. Piéu chinh pH7, hoa trong ethanol
(nong do ethanol 80%)

4. Ly tam, thu hoach sian pham

Hinh 3: So' @6 qui trinh thu nhan ché pham xo hoa tan tir cam gao



4.4. Phan tich danh gia chat lwong san pham va hiéu qua Kinh té

4.4.1. Phén tich danh gid chit lwong sin phim

4.4.1.1. DAu cam




Bang 12: Cac chi tiéu chat lwgng ciia dau cam gao
duwogc chiét xuat bang phwong phap enzyme

Tén chi tiéu

Két qua

Gidi han
toi da

Chi s6 acid (mg KOH/g)

2,30

<10 [30]

Chi s6 peroxid (meq/kg)

11,18

<20[14]

Chi s6 iod (gl,/100g)

183

Chi s6 xa phong (mgKOH/g)

95

Chat khong xa phong hoa (%)

1,58

Do am (%)

Khong

Ham luong aflatoxin B,, B,, G,, G,
(ppb)

Khong phat hi¢n




. 13: Thanh phan acid béo ciia diau cam gao ly trich bang pp enzyme va cac pp khac

Céc loai dau cam
Thanh phan
acid béo

Dau chiét
enzyme,
san pham
clia dé tai
(2009)

Dau chiét
enzyme,
Juan

Parrado et al
(2006) [24]

Dau tho
chiét hexan
(Nutracea)
(2009)
[23]

Dau tinh
luyén,
HDN va
cong su
(1990) [4]

Dau tinh
luyén,
Tahira R. et
al. (2007)
[32]

Capric

Myristic C14
Palmitic C16
Palmitoleic C16~
Heptadecanoic C17
Steraric C18
Oleic C18~
Linoleic C18 %=
Linolenic C18 3=
Arachidic C20
Eicosaenoic
Behenic

0,33
18,03
0,21
1,72
1,89
41,96
33,77
1,33
0,76

0,25
18,0
0,14

1,79
p)
35,0
0,76
0,58

0,32
23,75

1,37
41,25
31,17

0,31
0,02
16,74
0,22
0,07
1,79
42,79
34,65
0,19
0,64
0,70
0,20




4.4.1.2. Protein cam

Bing 14: Két qua phan tich cac chi tiéu chat lwong ciia san pham protein
chiéet xuat tir cam gao

Tén chi tiéu Phwong phap Két qua thir Giéi han toi
thuw nghiém da

Ham luong protein (%) |Ref.  AOAC | 20,67
990.03, 2002

Ham lugng aflatoxin: HPLC- 0,76
e B, (ng/kg) BAKERBOND

T fc))l;héau;;(; M

e G, (ng/kg) (*) Khong phat hién
e G, (ng’kg) Khong phat hién




4.4.1.3. Xo hoa tan

Bang 15: Két qua phan tich cac chi tiéu chat lwgng ciia sian pham xo
hoa tan chiét xuat tr caAm gao

Tén chi tiéu

Phwong phap
thuw

Két qua thir
nghiém

Tiéu chuan

Ham lugng xo hoa tan
(o)

AOAC 991.43,
2000 (*)

34,6

Ham luong aflatoxin:
* B, (ugrkg)

e B, (ug/kg)

e G, (ngkg)

e G, (ug/kg)

HPLC-
BAKERBON
D Application-
AOAC 990.33

*)

Khong phat hién

Khong phat hién

Khong phat hién

Khong phat hién




4.4.2. Phan tich hiéu qud kinh té




Bang 16: Bang chiét tinh chi phi san xuat

Chi phi mua nguyén vat liéu cho sin xuat

Chiét
enzyme

Ep co giéi truyén
thong

A. Dau cam:

1. Chiét xuat dau cam:
Cam gao ham luong dau cao: 100kg x 6000 d
Cam gao ham luong dau trung binh®: 100kg x 3000 d
Enzyme : 0,2kg x 500.000d
NaOH : 4kg x 40.0004
Tong chi phi nguyén vat liéu (&)
Hiéu suat chiét (%)
S6 luong san pham (kg)
Gia thanh 1 don vi san pham (d/kg)
2. Tinh luyén, tach phan doan diu cim:
KOH : 0,2kg x 100.000d
Tong chi phi nguyén vat liéu (&)
Hiéu suat (%)
S6 luong san pham (kg)
Gia thanh 1 don vi san pham(d/kg)

300.000
100.000
160.000
560.000
77,5
10,85
51.613

560.000
50

5,4
103.700

600.000

600.000
44

7.5
80.000

20.000
620.000
60

4,5
137.800

(1) Ham luong dau 18% dén 20%, (2) Ham lwong dau 14% dén 15%




Bing 16: Bang chiét tinh chi phi san xuat (tt)

Chi phi mua nguyén vit liéu cho san xuat Cong nghé Cong nghé ép
enzyme co’ gidi truyén
thong

B. San pham phu:

1. Khé dau cam (NL thire an chén nuéi) (kg)

2. Cdam tdach béo (NL thirc an chan nuoi) (kg)

3. PD dau cam giau phytosterol, oryzanol, chat
cho”:ng oxy hod thién nhién (NL my pham, dwoc
pham) (kg)

4. Protein

Chi phi nguyén vat li¢u:

A. citric: 2,51 x 40.000d 100.000
S6 lugng san pham (kg) 13

Gia thanh 1 don vi san pham(d/kg) 7.692

5. Xo hoa tan

Chi phi nguyén vat li¢u:

NaOH: 1,4kg x 40.000d

S6 lugng san pham (kg)

Gia thanh 1 don vi san pham(d/kg)




Gia thi trwong:

4 /,-;L aturellesr

Ricebran Oil
1007 Pure & nature

"y

Crjer O |

Pelotas Rice Bran Oil Dau Cam gao - Rice bran Carrier Oil
SKU: RBO Gia ban 140,000 VND Don vi tinh
Price : $6.95 0.00 Chai

Dung tich: 250ml/140,000 vad , 500ml/
Size: 500mL (16.90z) 240,000 vnd



-

15. KET LUAN VA KIEN NGHI




5.1. Két luén:

1. Pa khao sat va xac dinh loai cam thich hop nhat cho viéc khai thac dau
trong diéu kién mién Nam hién nay la cam lau bong gao cua loai gao hat

trong.




2. b3 xac dinh duoc qui trinh chiét xuat dau cam gao bang phuong phap
enzyme . Cac thong so k¥ thuat da duoc nghién ctru va xac dinh nhu sau:

« Chon nguyén liéu: loai cam 1 (lau bong gao), ham luong dau trong cam
khong dudi 14%.

« Cam phai duoc xtr Iy nhiét (100°C trong 5 phut) trude khi xir 1y enzyme.

» C4c enzyme c6 thé dung dé chiét xuat dau cam gao dat hiéu qua cao la
protease, hemicellulase va carbohydrase.

e Liéu luong enzyme carbohydrase thich hop dé chiét xuat dau cam gao
1a 0,1%.

* Thot gian xtr 1y enzyme carbohydrase: 2 gi6
« pH moi truong khuay tron sau khi xir Iy enzyme: pH10

e Hiéu suit chiét xuat dau cam gao: 77,5%




3. bi xé4c dinh duoc qui trinh thu nhan protein cam gao. Cac thong s6 k¥
thuat da duoc nghién ctru va xac dinh nhu sau:
e Tac nhan xt 1y bd cam gao thich hop cho viéc chiét xuat protein cam
gao dat hiéu qua cao 1a két hop xt 1y enzyme protease va khudy tron
dich chiét & pH10.

» pH dung dich két tua protein cam gao: pH 5.

« Hiéu suét chiét xuat protein cam gao: 75,4 %.




4. Pa xac dinh dugc qui trinh thu nhan xo hoa tan tir ba cam gao. Cac

thong so k¥ thuat da dugc nghién ciru va xac dinh nhu sau:

e Toc d0 ly tam tach dich chiét: 5000 rpm trong 20 phut.

» Tac nhan két tia xo hoa tan: 80% C,H.OH & pH 7.

e Hiéu suit chiét xuat xo hoa tan tir cAm gao: 10,4 %.




5. Pa ap dung qui trinh d€ san xuat thr nghiém va c¢d san pham mau: dau
cam, chiet xuat protein cam, xo hoa tan

6. P c6 két qua phan tich danh gia chat lugng cac san pham dau cam, chiét
xuat protein cam, xo hoa tan. San pham dat tieu chuan thuc pham theo qui
dinh.




5.2. Kién nghi:

Chuyén giao két qua nghién ctru cho cac doanh nghiép dé tiép tuc wom
tao va trién khait rng dung trong thuc té







Hinh 4: Nguyén liéu cam gao



Hinh 5: Thi nghiém chiét diu cam biang phwong phap enzym



Hinh 6: San pham dau cam gao



an pham protein cam gao
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Hinh 8
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Thanh phé Hé Chi Minh
B oG CONG HOA XA HOI CHU NGHIA VIET NAM

Béc Lap — Tu Do — Hanh Phic

TRUNG TAM mcu VU PHAN TiCH THi NGHIEM

02 Nguyén Vin Thi, Quén 1, Thanh phd Ho Chi Minh
1 38295087 - 38296113 - 38291744
Fax : 84.8.38293087
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150 60071
VERSION 2000

PHIEU KET QUA KIEM NGHIEM
S6 : MM09111951
Két qui nily khong dwge sao chép timg phiin, ngogi trir toin bj, néu khong duge sy ddng § bing vin bin cia Gidm Ddc Trung Tim

KET QUA NAY CHI €O GIA TRI CHO MAU DA MA HOA NHU TREN

Tén khéch hang : VIEN NGHIEN CUU DAU VA CAY CO DAU

Pia chi i 171-175 HAM NGHI - QUAN 1 - TP.HCM

Tén mau : CAM GAO

S6 luong Dol

M6 ta méu : Vunvang

Két qué (xem trang sau):

Ngay nhan miu o 11/11/2009 Ngay hen trd khach hang  :  18/11/2009
Théigianlwumdu  : 0 ngay ké tir ngay trd két qua

HET THOI GIAN LUU MAU, TRUNG TAM DVPTTN KHONG CHIU TRACH NHIEM
VE VIEC KHIEU NAI KET QUA KIEM NGHIEM CUA KHACH HANG

Phu trich phong TN TP.Hé Chi Mmh ngdy 18 thang 11 nam 2009

e

Gudn Dinkh High
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KET QUA KIEM NGHIEM

Trang : 2/2

5 (D]CH V) PHAN TicH) &) £
:.!.*[ THINGHIEM | % SO : MM09111951
\& \&m CHf M NJf}/ e Ko v
LT | ¢ éu kiém nghiém | Pon vi tinh Keét qua Phwong phap
o Qh—m 1
1 Béo % 13,5 TCVN 4331-2001(*)
2 Carbohydrate % 60,5 Food and Drug
Administration
3 Do 4m % 512 TCVN 4326-2001(*)
4 Protein tho % 12,7 (%Nx6,25) Ref. AOAC 990.03,
2002
5 Tro % 7.58 TCVN 4327:2007 (*)
6 Xo hoa tan % 3,01 AOAC 991.43, 2000(*)
7 Xo tho % 8,25 TCVN 4329:2007

(*) Phurong phap duge VILAS c¢ong nhén
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Két qua (xem trang sau):
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VE VIEC KHIEU NAI KET QUA KIEM NGHIEM CUA KHACH HANG

)hq trdch phong TN TP.H Chi Mmh ngay 14 rhdng 12 nam 2009
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KET QUA KIEM NGHIEM
S6 : MM09121113

Trang : 2/2

U]_bi"i V\j FlIHH I FT
«STENCCHY t*}li‘?g)kiém nghiém

Con lai Khong phat hién,
MLOD: G1=0,09
G2=0,15

B . t' K;( o h -
2\ e ) CHMINE/S s R e Phuong phép
Lo Protein % 20,67 (Nx6,25) Ref. AOAC 990.03,
(Tinh trén chét kho) ST
2 Aflatoxin ppb B1=0,76 HPLC-BAKERBOND
(mcg/kg) B2 V& . B)= Application-AOAC
: Vét, MLOD: 0,12 990.33(*)

(*) Phuong phap duoc VILAS cong nhan
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Si Khoa hge va Céong nghé SBN : BN09120355
Thanh phé H6 Chi Minh _
& CONG HOA XA HQI CHU NGHIA VIET NAM

Bge Lap — Ty Do — Hanh Phic

TRUNG TAM DICH VU PHAN TiCH THi NGHIEM

02 Nguyén Van Thi, Quén 1, Thanh phd H6 Chi Minh
DT : 38295087 - 38296113 - 38291744
Fax : 84.8.38293087

PHIEU KET QUA KIEM NGHIEM
S6 : MM09121114

Két quii nity khong duye sao chép timg phiin, ngogi trir todn b, néu khéng dwge sy dbng ¥ biing viin bin cia Gidm Die Trung Tam

KET QUA NAY CHI CO GIA TR] CHO MAU DA MA HOA NHU TREN

Tén khach hang . VIEN NGHIEN CUU DAU VA CAY CO DAU

Dia chi . 171-175 HAM NGHI - QUAN I - TP.HCM

Tén miu : X0 CAM GAO

86 lugng S|

M3 ta miu : Sét, mau ndu xédm

Két qua (xem trang sau):

Ngiy nhin miu  05/12/2009 Ngay hen tra khach hang :  14/12/2009
Thoi gian umau @ 0 ngay ké tir ngay tra két qua

HET THOI GIAN LUU MAU, TRUNG TAM DVPTTN KHONG CHIU TRACH NHIEM
VE VIEC KHIEU NAI KET QUA KIEM NGHIEM CUA KHACH HANG

Phu trich phong TN TP.H6 Chi Minh, ngay 14 thing 12 nam 2009
< EAM POC
yoo= NG PHONG




KET QUA KIEM NGHIEM
S6 : MM09121114

Trang : 2/2

PR L

‘ Jl@ﬂﬂﬁe) ’kﬁem nghiém | Pon vi tinh Két qua Phuwong phap
Tpluf) CAl MINH </ .
o hoa tan % 34,6 (tinh trén chat khd) | AOAC 991.43, 2000(*)
2 Aflatoxin ppb Khong phat hién HPLC-BAKERBOND
(mcg/kg) M B1=0.1 Application-AOAC
LOD:B1=0;13 990.33(%)
B2=0,12
G1=0,09
G2=0,15

(*) Phuong phap duoc VILAS cong nhan









