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Toém tat - San lwong cam gao hang ndm clia nudc ta la rat 16n,

nhung hau hét duoc str dung truc tiép ma khong qua ché bién.
D&u cam gao thu dwoc khi tach lipid ra khéi cac thanh phan khac
ctia cam 1a mdt san pham ché bién c6 gia tri dinh dwéng cao. Muc
dich clia nghién cvu nay la khao sat tim loai enzyme thich hop dé
tach chét béo tr cam gao, r6i ti wu héa qua trinh véi nhikng thong
sO0 duwoc lwa chon. Phwong phap st dung két hop enzyme
Alcalase 2.4 LFG va V|scozyme L cho hiéu qua cao nhét. Mot mo
hinh téi wu da duoc d& xuét dé& khao sat anh hwéng ctia ndng do
Alcalase 2.4 LFG, ndng dd Viscozyme L va thoi gian phan (rng 1&n
kha n&ng tach béo tir cam gao. Két qua cho thay khi ndng do
Alcalase 2.4 LFG 1a 1,288%, nong do Viscozyme L 1,8931 %, thoi
gian phan (rng 8,1078 gi® cho hiéu qua tach lipid la cao nhat.

Tl khéa - enzyme; Alcalase 2.4 LFG; Viscozyme L; dau cam gao;
toi wu hoa.

1. Pit van dé

Cung v&i sy phat trién kinh té nhu cau 4n udng cua
ngudi Viét cling dang dan thay ddi vé xu thé, tir “an no”,
“in ngon” nay da chuyén thanh “an dep” va “an khoe”.
Do c6 chtra ty 16 cac chat béo bdo hoa, chit béo khong
bdo hoa don va chat béo khong bao hoa da hop ly, dong
thoi voi sy gbébp mat cia oryzanol, tocopherol va
phytosterols trong thanh phin, nén diu cam gao duogc
danh gia la rat tét cho strc khoe. Pic biét, diu cam gao
gitip lam giam nguy co méc cac bénh tim mach, ha
cholesterol, bao vé co thé khoi cac gde tu do va ngin ngira
ung thu [9]. Trong nhitng nam vira qua Viét Nam ludn la
nude xuat khau laa gao dung thir nhi thé giéi. Theo sb
lidu ciia Tong cuc Théng ké, nam 2014 san lugng lua cua
nudce ta 1a 44.975.000 tan. Tuy nhién, gia tri mang lai tur
lua gao la chua cao va phu phim cia qua trinh san xuat
lua gao van chua duge tn dung mot cach c6 hi€u qua.
Nim 2014 nudc ta van con phai nhap khau 757,6 triéu
USD céc san pham dau m& c6 nguon gbc tir dong, thuc
vat. Trong hat IGa thi phan cdm chiém khoang 8% khoi
lugng va lugng lipid ¢6 trong hat cam khoang 18,3% [2].
Néu gia su chi ¢6 khoang 3% luong cam dat tiéu chuan
dé san xuat dau va hi¢u suat ciing chi dat 50% thi hang
nim ching ta c6 thé san xuit duoc khoang 9,87 triéu lit
dau cam gao.

Viéc san xuat dau cam gao hién nay dya trén 3 phuong
phap chu yéu la phuong phéap ép, phuong phap trich ly st
dung dung mdi va phuong phap trich ly bang CO; siéu téi
han. Déi véi phuong phap €p c6 uu diém la tuong ddi an
toan, chi phi san xuét thip, kha than thién v&i moi truong.
Tuy nhién n6 c6 nhwoc diém rét 16n 14 hiéu suit tach dau
qua thap, vi vy nén hiu nhu hién nay phuong phap nay
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da khong con duoc sur dung. Vi phuong phap trich ly su
dung dung mdi n-hexane c6 uu diém la hiéu suat thu hoi
dau cao. Tuy nhién, phuong phap nay co rat nhiéu nhugc
diém nhu 1a gy 6 nhiém moi truong, chat luong dau
khong cao va rat dé chay nd. Phuong phap trich ly dau
cam gao bﬁmg CO; siéu tdi han ¢6 wu diém 1a than thién
v6i moi truong, chét lugng dau tét va nhuoe diém 1a hiéu
sudt chua cao, chi phi dau tu qué cao, phuong phap nay
chu yeu méi nghién ciru & quy moé ban cong nghiép [2].

Dé khéc phuc nhirng nhuge diém cua cac phuong phap
trén thi viéc nghién ctru san xudt dau cam gao bang
phuong phap enzyme két hop dung moi la rat can thiét vi
cong nghé san xuat nay sé ré tién hon, than thién voi moi
trudng va phu pham cuia qua trinh san xuat c6 thé tiép tuc
duogc st dung dé 1am thuc an chan nudi.

2. Vit liéu va phwong phap
2.1. Vit liéu
2.1.1. Nguyén liéu

Céam gao dugc 1§y tai mot sb co s¢ xay xat trén di’a ban:
Hai Lang - Quang Tri, Phu Loc - Thura Thién Hué, Hoa
Khanh - ba Nang, Hoi An - Quang Nam. Thoi gian lay cam
gao tir thang 1 dén thang 6 nam 2016.
2.1.2. Héa chdt

Spezyme Alpha, Distillase ASP, Fermgen (Genenco -
Hoa Ky); Alcalase 2.4 LFG, Flavourzyme, Cellic Ctec 2,
Pectinex Ultra SPL, Viscozyme L (Novozymes - Dan
Mach). Mot s6 hoa chat tinh khiét khac dung cho phén tich
cua XL (Trung Quoc) va Cemaco (Viét Nam).
2.1.3. Thiét bi

Ta sy (JSR, Han Qudc), may ly tam (Hettich, Duc),
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may lac kho (Stuart, Anh), bé 6n nhiét (Memmert, Dtic).
2.2. Phwong phap
2.2.1. Xdc dinh cdc thanh phan cia cdm gao

Ham lugng lipid trong cam nguyén li€u xac dinh theo
phuong phap Soxhlet [4].

Do 4m cua cam dugce xac dinh theo TCVN 9706:2013.

Ham lugng protein tho trong cam xac dinh theo 10TCN
850:2006.

Ham luong tinh bot duge xac dinh theo phuong phap
cua T6 chirc Nong luvong Lién hop quoc ban hanh [7].

Ham luwong xo thd trong cam xéac dinh theo TCVN
5103:1990.

2.2.2. Phuong phdp lwa chon mét loai enzyme dé thity phén
cam gao

Chuan bi 8 binh thuy tinh 200ml, cho vao mdi binh 30g
cam gao da hap & 100°C trong vong 5 phut va sang, 120ml
nude may chinh vé pH thich hop (pH ti wu cta timg loai
enzyme) roi bd sung 2% enzyme theo Bang 1. Cac miu
duge dem lic voi tbe d6 200 vong/phut, thoi gian 6 tiéng &
nhiét d6 50°C. Sau thoi gian thity phan, cac mau duoc dem
didu chinh v& pH 10 bang NaOH ri ly tim véi tbe d6 7000
vong/phut trong thdi gian 15 phut ¢ 30°C. Can khdi luong
huyén phu thu duoc dé rat ra két luan [1].

Bing 1. Logi enzyme va pH phan img cho cdc mau

Ky hiéu miu Enzyme pH
E1l Spezyme Alpha 5,8
E2 Distillase ASP 4.5
E3 Fermgen 4
E4 Alcalase 2.4 LFG
ES Flavourzyme 5
E6 Cellic Ctec 2 5
E7 Pectinex Ultra SPL 7
E8 Viscozyme L 5,2

2.2.3. Phuong phdp liva chon loai hai enzyme dé thity phén
cam gao

Chuan bi 15 binh thiy tinh 200ml, cho vao mdi binh
30g cam gao da hdp ¢ 100°C trong vong 5 phut va sang, bd
sung 120ml nudc may, chinh vé pH thich hop (trung binh
cong pH ti wu ciia 2 loai enzyme) roi bd sung 1% mdi loai
enzyme so véi hon hgp theo Bang 2. Cac mau dugc dem
lic v6i tée do 200 vong/phut trong 6 gid & nhiét do 50°C.
Sau thoi gian thay phan, cic miu dugc dem diu chinh vé
pH 10 bang NaOH rdi ly tdm véi téc do 7000 vong/phut
trong thoi gian 15 phut & 30°C. Can khdi lwong huyén phu
thu duoc dé rat ra két luan [1].

Bing 2. Logi enzyme va pH phdn irng cho cdc mdu

Ky hiéu
miu Enzyme 1 Enzyme 2 pH
K1 Spezyme Alpha Fermgen 4,9

K2 Spezyme Alpha Alcalase 2.4LFG 6,9

K3 Spezyme Alpha Flavourzyme 5,4

K4 Distillase ASP Fermgen 4,3
K5 Distillase ASP Alcalase 2.4LFG 6,3
K6 Distillase ASP Flavourzyme 4,8
K7 Cellic Ctec 2 Fermgen 4,5
K8 Cellic Ctec 2 Alcalase 2.4LFG (6,5
K9 Cellic Ctec 2 Flavourzyme 5

K10 Pectinex Ultra SPL  |Fermgen 5,5
K11 Pectinex Ultra SPL  |Alcalase 2.4LFG 7,5
K12 Pectinex Ultra SPL  |Flavourzyme 5,5
K13 Viscozyme L Fermgen 4,6
K14 Viscozyme L Alcalase 2.4LFG 6,6
K15 Viscozyme L Flavourzyme 5,1

2.2.4. Phuong phdp toi wu héa qud trinh thity phdn cdm
gao bang enzyme

Tbi wu hoa qua trinh tach béo tir cam gao dya vao 3
thong s6 trong Bang 3. Viéc thiét ké cac thi nghiém t6i wu
dwa vao ban dung thir cia phan mém STATISTICA 7
(Cong ty Stat Soft — Hoa Ky) theo m hinh truc giao, 3 yéu
t, 3 block, 17 thi nghiém. Céc thi nghiém dugc sap xép
theo dang ngiu nhién dé tranh sai sé hé thong. Ma thi
nghiém 741986.

Chuan bi 17 binh thuy tinh 250ml, cho vao mdi binh
30g cam gao da hip ¢ 100°C trong vong 5 phut va sang, bd
sung 120ml nude may, cho vao cac loai enzyme nhu trong
Hinh 4. Hon hop dugc dem lic voi toe do 200 vong/phiit,
& 50°C theo thoi gian nhu trong Hinh 4. Sau thoi gian thuy
phan, cac mau duoc dem diéu chinh vé pH 10 bang NaOH
roi ly tam véi téc do 7000 vong/phut trong thoi gian 15
phat & 30°C. Huyén phu thu duoc tiép tuc bd sung con 96°
v6i ty 16 con : huyén phu 1a 3,5 : 1 rdi ly tm tiép & 9000
vong/phut & 30°C trong vong 16 phut dé tach dau.

Bing 3. Cdc théng s6 16i wu

Mic | Mirc | Mirc | Mic
Yéu td thap | co sé cao
Néng d6 Alcalase 2.4 LFG (%) 0,5 1 1,5
Nong do Viscozyme L (%) 0,5 1 1,5
[Thoi gian thiy phan (h) 4 6 8

2.2.5. Phuong phdp xdc dinh cdc chi tiéu Iy héa cia ddu
cam gao

Xéac dinh ty trong dau theo phwong phap can khéi lugng
mot thé tich nhat dinh.

Do 4m cua dau cam gao dugc xac dinh theo TCVN
6120:2007.

Chi sb acid cia dau duoc xac dinh theo TCVN
6127:2010.

Chi sb iod cta diu dugc xac dinh theo TCVN
6122:2010.

Chi sb peroxide dugc xac dinh theo TCVN 6119:1996.
3. Két qua va thao luin
3.1. Thanh phén ciia cdm gao
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Trong 4 mau nghién cu thi cam thu nhan tai tinh
Quang Tri c6 ham luong lipid 1én dén 16,31 + 0,04%, con
& PaNang chi 12 12,32 + 0,1%. Ham luong lipid trong cdm
gao & Thira Thién Hué va Quang Nam g?ln bang nhau tir
13,9+0,1% dén 14,22 + 0,1%. Thanh phén lipid trong cam
gao phu thudc rat nhiéu yéu t6 nhu vi tri dia 1y, giéng lua,
thoi gian bao quan...

m Nwée
Lipid

= Protein

m Tinh bét

m Xorthd
Khac

Hinh 1. Thanh phan héa hoc ciia cam gao
thu nhan tai Quang Tri

So v&i cac nghién ciru trude day trén thé gidi thi luong
lipid trong mAu cam tai Quang Tri gan giéng véi sb liéu thu
nhén dugc cua Prasert Hanmoungjai va cong sy 1a 15,6%
[5], tuy nhién lai thip hon nhié'u so voi nghién cilru cua R.
Sengupta dugc thuc hién tai An Do 1a 20,7% [6]. Do c6
ham lwong lipid cao nhét nén méu cam tai Quang Tri dugc
sir dung cho cac nghién ciru tlep theo. Thanh phan héa hoc
clia mau cam nay tai thoi diém nghién ctru dugc thé hién &
Hinh 1.

3.2. Két qud lwa chon mgt logi enzyme dé thiiy phin cdm
8ao
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Hinh 2. Khoi luong huyén phit thu dweoc khi thiy phan
bang mot loai enzyme

Tir Hinh 2 ¢6 thé thiy v6i mau E7 str dung enzyme thuy
phan lién két cua pectine hoan toan khong tach dugc huyén
phu sau khi d ly tim. Véi mau E1 va E2 st dung enzyme
thily phan lién két cua tinh bot thi lugng huyén phu thu
dugc ciing rat it — chi 1 0,1g dén 0,15g. Cac mau sir dung
enzyme dé thuy phan lién két cua cellulose 1a E6 va E8
luong huyén phu tach duoc sau ly tim ciing chi 1a tir 0,16g
dén 0,24g. Riéng voi cac mau E3, E4, E5 st dung enzyme
thity phén lién két cua protein thi lwong huyén phu thu duge
vuot troi so vai cac loai enzyme con lai tir 0,51g dén 0,98¢g
tuong duong véi 1,7% dén 3,27% so véi nguyén liéu.

3.3. Két qud lua chon hai logi enzyme dé thiiy phin cdm gao

Trong nghién ctru trude ddy cua chung t6i dd cho thiy
viéc str dung enzyme protease thily phan cam gao dé tach
huyén phu tot hon nhidu so véi viéc st dung enzyme
cellulase, amylase hodc pectinase. Tuy nhién, do hi€u sudt
tach van con qua thap nén can két hop 2 loai enzyme dé cai

thién kha nang tach huyén phu. Trong nghién ctru niy cac
loai enzyme protease (Fermgen, Alcalase 2.4 LFG,
Flavourzyme) dong vai tro 1a chu dao dugc sir dung két hop
v6i mot trong nhitng loai enzyme khac (Spezyme Alpha,
Distillase ASP, Cellic Ctec 2, Pectinex Ultra SPL,
Viscozyme L). Do nhi¢t d¢ hoat dong tdi wu cua cac loai
enzyme st dung trong nghién ciru khoang tir 40 - 60°C, nén
céc phan tmg thuly phan déu duoc thuc hién ¢ 50°C. Do gia
tri pH t6i wu clia cic enzyme chénh léch khong qué 16n,
nén trong nghién ctru nay chiing t6i chon pH phan tGng la
trung binh cong pH t5i wu ctia hai loai enzyme sir dung.

7 A

6 -

Lwong huyén phu tach ra (g)

K1 K2

K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13 K14 K15

Ky hiéu mau
Hinh 3. Khéi leong huyén phix thu dwoc khi thity phén
bang hai logi enzyme

Tir Hinh 3 ¢6 thé thdy voi cac mau K10, K11, K12 sir
dung enzyme Pectinex Ultra SPL két hop vdi mot trong 3
loai enzyme protease (Fermgen, Alcalase 2.4 LFG,
Flavourzyme), khéi lugng huyén phu thu dugc sau ly tam
rat thip — trong khoang 0,62g dén 1,16g twong duong
2,07% dén 3,87% so v6i nguyén lidu cam gao. Vi cac mau
tir K1 dén K6 sir dung mot trong hai loai enzyme amylase
(Spezyme Alpha, Distillase ASP) két hop v6i mét trong ba
loai enzyme protease (Fermgen, Alcalase 2.4 LFG,
Flavourzyme), luong huyén phu thu duoc sau ly tim trong
khoang tir 1,78g dén 3,54g tuong ing voi 5,93% dén 11,8%
so v6i nguyén liéu cam gao. Pdi voi cac mau két hop giita
enzyme Viscozyme L v4i mot trong 3 loai enzyme protease
(K13, K14, K15) sau khi ly tam khéi lugng huyén phu thu
duoc ¢ su chénh léch rat rd rét. Voi mau K13 va K15 thu
dugc 2,46g va 3,47g huyén phu sau ly tim, nhung mau K 14
— két hop giira Viscozyme L va Alcalase 2.4 LFG lai thu
dugc dén 5,95g huyén phu.
3.4. Két qua téi wu héa qud trinh thity phin cdm gao bang
enzyme

Regr. Coefficients: Vai

: Var .V Sqr=.93865: Adj 80367 (Spreadsheet2)
3 factors, 3 Blocks. 17 Runs

MSResd al=,1837615

Regressn Sta e E) ) 55.% +95.%
Factor Coeff. Cnf.Limt Cnf Limt

Mean/interc. 2,076573 -0,38776 0.714149 -6,14322 4,532780

Var1(1) -0,05257 0,152757 -0,34415 0,744735 -0,44525 0,340104

Var1(2) -0,05886 0,140835 0,41791 0,693351 -0,42089 0,303171

(wvar2 (L) 3,00282 1,518348 1,97769 0,104888 -0,90022 6.905854

Va2 (Q) 1,38247 0,514024 -2,68950 0,043325 2,70381 -0,061126

@War3 (L) 3,57153 1,518348 2,35224 0,065378 0,33151 7.474565

Va3 (Q) -0,93247 0,514024 -1,81405 0,129396 2,25381 0,388874

@)vard (L) 0,60007 0,444908 1,34875 0,235282 -0,54360 1,743741

Vard  (Q) -0,03373 0,032127 -1,04978 0,341889 0,11631 0,048858

L by 2L 0,22000 0,606237 0,36289 0,731520 -1,33838 1,778381

1L by 3L 0,01750 0,151559 0,11547 0,912569 -0,37210 0,407095

2L by 3L -0,04000 0,151559 -0,26392 0,802371 -0,42960 0,349595

Hinh 4. Céc hé s6 ciia phirong trinh héi quy
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Dé danh gia d6 phu hop cua mé hinh, trong phén tich
ANOVA dua ra h¢ sé x4c dinh R? va R? hiéu chinh, gi4 tri
cua hai hé s6 nay nam trong khoang tir 0 dén 1. Néu hai hé
s6 nay cang gan véi 1, d6 phu hop ctia mé hinh cang cao.

Véi truong hop ndy R? = 0,93865 va R? hiéu chinh =
0,80367 do hai hé s6 nay c6 gia tri trong dbi cao nén ching
t6 mo hinh i wu nay 1a phit hop. Trong Hinh 4 hé s6 hdi quy
dugc thé hién & cot Regressn Coeff. Gia tri Sig dugc thé hién
& ot p cho biét cac hé hdi quy co y nghia hay khong (véi do
tin cay 95% thi Sig > 5% c6 ¥ nghia). Trong tit ca cac hé sb
héi quy ctia phuong trinh thi chi ¢6 Var2 (Q) tirc 1a b11 khong
¢6 v nghiia boi vi gia tri p = 0,043325 < 0,05, cac hé s6 con lai
déu c6 gia tri p > 0,05 nén c6 y nghia. Nhur vay phuong trinh
hoi quy co thé viét lai dudi dang : y = -0,80522 + 3,00282x; +
3,57153x,+ 0,60007x3 + 0,22x1%2 + 0,0175x1x3 — 0,04x:%3 —
0,93247x,* — 0,03373x32. Khi ap dung phuong trinh hdi quy
nay dé du doan sai khac so voi qué trinh thyc nghiém thi thiy
rang két qua du doan gin tring v6i qua trinh thuc té. Chi co
cac thi nghiém 2, 14 va 6 sai sb vira phai, con lai tit ca cac thi
nghiém khéc déu c6 sai sb nho.

A | Z 3 | a4 5 6 T

Dlock Alca Vis Time e Du Doan Sai so
1 3,000 1.000 1,000 6.000 5,920 5,867 0,053
2 1,000 0,500 0,500 4,000 4,180 3,885 0,295
= 1,000 1.500 0,500 8.000 5,270 5,110 0,160
4 2,000 1.000 1,000 6.000 5,890 5,873 0,017
= 2,000 1.500 1,500 8.000 6,380 6,662 -0,282
& 3,000 1.000 0,163 6.000 3,200 3,803 -0.513
7 2,000 0.500 1,500 4,000 5,230 5,378 -0,148
= 3,000 1.000 1,000 2.653 4,340 4910 -0.070
a 2.000 0.500 0,500 a.000 4,680 4,458 0,222
10 | z.000 1.500 0.500 4.000 4.330 a.133 0.191
11 1.000 0.500 1.500 8.000 5.940 6.118 -0.178
1z | 1,000 1,000 1,000 6,000 5,970 6,037 -0,067
13 | 3.000 0.163 1.000 6.000 4.320 4,428 -0.108
14 | 3.000 1.000 1.837 6.000 7.120 6.625 0.495
15 | 3000 1.837 1,000 6.000 5,460 5,370 0,000
16 | 3.000 1.000 1.000 9.3a47 6.120 6.067 0.053
17 | 1,000 1,500 1,500 4,000 5,970 6,180 -0,210

Hinh 5. B tri thi nghiém, két qua chay t6i wu, dir dodn ciia
mé hinh va sai so6 so voi thuc té

Céc db thi Hinh 5 thé hién anh hudng cua cac yéu tb
ndng d6 enzyme Alcalase 2.4 LFG (%), noéng do
Viscozyme L (%) va thoi gian thuy phan dén kha nang tach
huyen phu tir cam gao. Tir céc d6 thi nay va phuong trinh
hdi quy c6 thé thay yéu té ndng d6 Viscozyme L (%) c6 tac
dong manh dén luong huyén phu tach ra, khi thém enzyme
nay cang nhiéu thi lwong huyén phu thu dugc cang 16n. Khi
tang thoi gian phan tmg dén mic d6 nao d6 thi luong huyén
phu tach ra khong ting thém nira. V& yéu t6 nong do
Alcalase 2.4 LFG (%), néu ting dén mot muc d6 nao d6 thi
hiéu suat thu hdi s& giam. Khi chay phan tich tim diém tdi
uu cua mo hinh, gia tri tai diém nay la:

Profiles for Predicted Values and Desirability
Vart var2 varz vars Desirability

Desiabilty

Hinh 6. Diém t6i vu ciia mé hinh

+ Nong do Alcalase 2.4 LFG (%): x; = 1,288

+ Nong d6 Viscozyme L (%): x» = 1,8931
8,1078

+ Khdi lwgng huyén phu thu duoc (g): y = 7,0533

3.5. Cdc chi tiéu Iy héa ciia dau cdm gao

+ Thoi gian phan ung (h): x3 =

Hinh 7. Mau dau cam gao dwoc san xudt tai phong thi nghiém
3.5.1. Ty trong dau

Ty trong dau cam gao dugc san xuétrtai phong thi
nghiém 13 0,92538. Ty trong cua dau san xuat tai phong thi
nghiém cao hon so v6i cua cong ty Wilmar Agro Viet Nam
(0,917)‘, su sai lfhéc~néy c6 thé 1a do thao tac nguoi lam
hoac dau c¢6 d¢6 am van con cao.

3.5.2. B¢ am cia ddu

Do 4m cua dau cam gao dgqc san xuét tai phong thi
nghiém c6 gia tri tir 2,9511% dén 3,6477%.

3.5.3. Chi 6 acid cia dau

Chi s6 acid ctia diu cam gao san xuzflt tai phong thi
nghiém la: 1,4795 + 0,0035(mg/g). Chi s6 nay twong do6i
thap. Nhu vay ching té dau cam gao dugc san xuat tai
phong thi nghiém c6 ham luong acid béo tu do thap.

S lidu nay gan gidng voi nghién clru vé tach dau cam
gao theo phuong phap song si€u am két hop enzyme nam
2015 cua Gautam Misra va cong sy cho ra san pham dau
¢6 chi s6 acid 1a: 1,03 + 0,03 (mg/g) [3]. Tuy nhién lai thap
hon nhi€u so voi nghién ctru khac cia Wei-Wen Huang
cung cong su san xudt dau cam gao bang phuong phap
enzyme c6 chi s0 acid 1a 23,5 (mg/g) [8].

3.5.4. Chi s6 iod cia dau

Chi sb iod cia miu dau dwogc san xuét tai phong thi
nghiém la: 81,216 + 1,099 (g/100g). Chi s6 nay thap hon
so voi nghién ctru vé diu cam gao dugc san xuét bing
phuong phép enzyme trude day cua Wei-Wen Huang: 98,8
(g/100g) [8]. Diéu d6 chung to, lugng acid béo khong no
trong mau dau nay it hon.

3.5.5. Chi s6 peroxide ciia dau

Chi s6 peroxide ctia cam gao dwoc san xuat tai phong
thi nghiém 1a: 1,502 £ 0,071(g/100g). Chi s6 nay thap hon
nhiéu so véi trong cac nghién ciru ciia Gautam Misra la:
6,09 £ 0,17 (g/100g) [3] va Wei-Wen Huang cung cong sy
la: 5,85 (g/100g) [8].

4. Két luan

Trong 4 loai cam gao nghién ctru thi mau thu thép ¢ Hai
Lang - Quang Tri ¢6 thanh phén lipid cao nhat 1a 16,31%,
ngoai ra cac thanh phan khac c¢6 gia tri nhu sau: nuéce va
cac chat d¢ bay hoi 10,72%, protein 13,69%, tinh bot
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38,3%, xo tho 7,95’%, ngoai ra cg‘m ¢0 cac thanh phz‘?ln khac
nhu tro, pectin, chat hoa tan chiém khoang 13,03%.

Viéc thiy phan cam gao dé tach lipid t6i wu khi sir dung

enzyme Alcalase 2.4 LFG v6i ndng do 1,288%, va enzyme
Viscozyme L véi ndng d6 1,8931%. Thoi gian phan tng 1a
8,1 gio. Luc d6, lwong huyén phu thu duge 1a 7,0533 g
tuong duong véi 3,498 g lipid.

Lipid san xuat duoc tir cdm gao tai phong thi nghiém

¢ ty trong 0,92538, do am c6 gia tri tir 2,9511% dén
3,6477%, chi §6 acid 1,4795 (mg/g), chi so iod 81,216
(g/100g), chi so0 peroxide 1,502 (g/100g).
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