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Tom tit:

Nghién ctru dwgce thue hién nhiam xac dinh dnh hudéng cia cac yeu to (pH, nhiét do va thoi gian 1én men) trong qua
trinh 1én men diu nanh béi vi khuan Bacillus subtilis téi sw 6xy hoa lipid. Pdu nanh dugc 1én men & cac diéu kién
khac nhau: pH (6,0, 6,3 - pH tw nhién ctiia nguyén li¢u, 7,0 va 8,0), nhiét do (28, 33, 35 - nhiét d¢ phong va 38°C) va
thoi gian 1én men (24, 36, 48 va 60 gid). Pé xac dinh mirc dd 6xy hoa lipid, cac thong so lién quan dén sy 6xy hoa nhuw
DPPH, IC50, ham lugng lipid tdng, peroxyt, TBARs, ham lugng acid béo tw do da dwoc xac dinh. Sw éxy hoa lipid
xdy ra manh nhét & pH 6,0, nhiét d 35°C va thoi gian 1én men 60 gio; sy 6xy hoa xiy ra thip nhat & pH 7,0, nhiét

do 28°C va thoi gian 1én men 24 gio.

Tir khéa: Bacillus subtilis, ddu nanh, 1én men, lipid, 6xy hoa.

Chi s6 phén logi: 2.10
M dau

Dau nanh (Glycine max) dugc trong dau tién & Dong A
cach day hang nghin nam, tir 1u da tré thanh ngudn protein
quan trong, bd sung cho protein ngii cdc & cac nudc chau A
[1]. L1p1d dai dién cho mot trong nhitng 16p thanh phan quan
trong nhit trong dau nanh. Vé mat kinh té, dau dau nanh
chiém khoang 29% san lugng dau va mé trén thé gisi. Lipid
dau nanh chu yéu nam trong 14 mam dau nanh va chiém
khoang 20% trong lugng ciia nd. V& mit sinh 1y hoc, lipid
dau nanh ¢ nhiéu chirc ning, bao gdm vai trd 1a mot phin
ctia mang, hoat dong nhu mot ngudn du trir ning luong va
lam méi truong dung modi cho nhidu chat hoa tan trong lipid
[2]. Pau nanh khéng chi rat giau protein ma con chira cac
axit béo khong bao hoa, dac biét la axit linoleic - mdt axit
béo khong bao hoa da 06 duogc cho 1a c6 191 cho stic khoe
con ngum [3]. Trong s6 cac loai dau, ddu nanh 13 ciy ho dau
duy nhét cung cap mot lwong dang ké axit o-linolenic - mot
axit béo w3 thiét yéu [4]. Viéc thay thé thyc pham giau axit
béo bao hoa bé'mg thuc phﬁm dau nanh cho théy su cai thién
ndng do cholesterol va giam nguy co bénh tim mach vanh
[5, 6]. Nguy co méc bénh tim mach 6 thé duoc giam bot
nhd mot ché do an uong cung cap nhiéu nguon protein thuc
vat hon so v6i ché do an udng dién hinh cia nguoi My gom
cac loai thyc pham protein tir dong vat chua qua ché bién
va it chit béo bio hoa [7]. Thanh phan d4u nanh da kich
thich sy quan tdm nghién cttu cua cac nha khoa hoc, nhat 1a
isoflavone - mot polyphenol cé dic tinh estrogen chira nhidu
trong dau nanh [8]. Ngoal isoflavone va protein, dau nanh
1a mot ngudn cung cip axit béo khong bdo hoa, vitamin B,
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chét xo, sit, canxi, k&m va cac hop chét hoat tinh sinh hoc
khac gitp chung tré thanh mdt ung cu vién sang gia cho mot
loai thyc pham chirc ning. Ham lugng chét xo trong déu
nanh chu yéu 1a polysaccharides pectic, mot loai chat xo
thuc vat ¢ thé 1én men tot nho hé vi sinh vat dudng rudt [9].

Dau nanh c6 thé dugc pha tron va dun nong dé chiét xuat
sita d4u nanh, ciing c6 thé duogc xir ly bang magie clorua
hodc canxi sunphat sira dong dé lay dau phu. Ngoai ra, cac
phuong phap xtr 1y 1én men khac nhau rat hiru ich dé c6
dugc natto, tempeh, nudc tuong va sufu [10]. Qua trinh 1é€n
men cua thyc pham d4u nanh khong chi anh hudng dén tinh
chat cam quan va thoi han st dung ma con c6 thé xay ra
nhing thay doi vé gia tri dinh dudng va kha ning tiéu hoa
[11]. Ngoai ra, vi sinh vat dugc st dung dé 1én men co thé
cung cap thém cac dic tinh c¢6 lgi cho stc khoe con ngudi
nhu cac chiic nang cua probiotic [12]. Mac du dau nanh
duogc biét 1a c6 chtra cac yéu t6 chéng dinh dudng, ching
han nhu phytates, chét e ché trypsin va lectin [13], hau
hét cac san pham d4u nanh 1én men di duoc phén tich chira
mot lugng rat nho cac yéu tb nay, khi so sanh véi dau nanh
tho [14].

Qua trinh 6xy hoa lipid 1a nguyén nhan chinh lam giam
chét lugng cta thyc pham va san pham. Qua trinh 6xy hoa
c6 thé xay ra ¢ ca triglycerid va phospholipid ctia thuc
phém vi lipid dugc chia thanh hai 16p chinh: lipid phan cuc
(phospholipid) va lipid trung tinh (triglycerid). Qua trinh
oxy hoa lipid tir lau da dwoc cong nhan 1a mot van dé 16n
trong viéc luu trir cc axit béo trong thuc pham. Qua trinh
oxy hoa xay ra boi mot sb co ché phan tir nhu tao ra cic
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Abstract:

The study aimed to determine lipid oxidation affected by
factors (pH, fermentation temperature, fermentation time)
during soybean fermentation by Bacillus subtilis. Soybean
is fermented at different fermentation conditions: pH (6.0,
6.3 - natural pH of raw materials, 7.0, 8.0), temperature (28,
33, 35 - room temperature, and 38°C), and fermentation time
(24, 36, 48, and 60 hours). To determine the degree of lipid
oxidation, the parameters related to oxidation such as DPPH,
IC50, total lipid content, peroxide, TBARs, and free fatty acid
content were determined. The most intense lipid oxidation
occur at pH 6.0, 35°C, and 60 hours of fermentation time.
The lowest lipid oxidation occurred at pH 7.0, temperature
28°C, and fermentation time of 24 hours.

Keywords: Bacillus subtilis, fermentation, lipid, oxidation,
soybean.
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tién chat oxy phan tng va cac gbc tu do. Qua trinh 6xy
hoa anh huéng dén nhidu twong tac giita cac thanh phan
thyc pham, dan dén tao cac san pham mong mudn va khong
mong mudn. Lipid thuc pham 14 thanh phan d& bi 6xy hoa
nhét, do d6 phan ting 6xy hoa 1a mot trong nhirg ngudn gay
hu hong chinh xay ra trong qué trinh san xuat, bao quan,
phan phdi thuc pham. Céc san phdm 6xy hoéa lipid c6 mat
khép noi trong thuc phém, mic du ¢6 nhiéu sy khac biét vé
ching loai va mirc d6 hién tai cua ching. Mac du mie do
clia cic hop chat nay n6i chung 1a thap, van dé 6xy hoa lipid
lam anh huong nghiém trong dén chét luong ctia mot so san
pham thuc pham va han ché thoi han st dung ctia mot sb san
pham khac. Sy thay d6i mirc d6 6xy hoa c6 thé gy 6i thiu
nhu mat mui vi, mt mau, thay d6i gia tri dinh dudng va co
thé tao ra cac hop chit doc hai, co thé gay hai cho stic khoe
clia nguoi tiéu dung. Chat chéng 6xy héa va chét chelat 1a
nhing chét e ché hiru ich nhét ctia qua trinh 6xy hoa lipid.
Tbe do 0xy hoéa phuy thudc vao muc do khong bao hoa va
tang khi tang lién két d6i ctia axit béo. Khi 6xy phan tmg véi
lipid khong bao hoa, nhiéu loai san phém oxy hoa dugc tao
ra boi qua trinh peroxy hoa lipid [15].
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Hién nay, cac peroxit lipid khac nhau dugc tao ra boi
qua trinh peroxy hoa lipid nhu véy. Tuy nhién, trong s6 cac
loai thyc pham truyen thong lau doi, co nhimg loai thuc
pham cé huong vi t6t dugc tao ra bang qué trinh peroxy
hoéa lipid. Vi vay, cac peroxit lipid duoc tao ra boi qua trinh
peroxy hoa lipid ciing c6 thé c6 lgi. Cac dic tinh cta thuc
pham co thé duoc cai thién bang cach sir dung tot hon cac
ddc tinh cta peroxit lipid. Nghién ctru hién tai di cung cip
mot phat hién thu vi: khi lipoxygenase dugc thém vao trong
qua trinh 1€n men bt banh mi, qua trinh 1én men cua bt
nhao da dugce thiic day [16].

Vit liéu va phuong phap nghién ciu

Vit liéu

Vi khuan Bacillus subtilis duoc phan lap tir Phong thi
nghiém sinh hoc cua Khoa Nong nghiép Thuy san, Truong
Pai hoc Tra Vinh); ddu nanh mua tir Truong Nong nghiép,
Truong Pai hoc Can Tho.

Hoa chit: mua ciia Cong ty TNHH thiét bi - hoa chat
khoa hoc ky thudt An Khanh (Can Tho) va Cong ty TNHH
cong nghé¢ dong hanh phat (TP H6 Chi Minh).

Qua trinh 1én men dau nanh: Pau nanh dugc ngam qua
dém cho 16p vo truong nd tao diéu kién cho viéc tach vo dé
dang hon dong thoi tao diéu kién cho qua trinh hép chin dau
nhanh, ddng déu. Sau khi tach vo, dau nanh duoc rira lai
nhiéu 1an cho dén khi khong con mui ciia nude ngdm va cho
vao noi hép 45 phut dén khi hat dau nanh chin mém, lam
ngudi va cho vao binh tam giac (50 g dau nanh/binh). Céac
chung Bacillus spp. dwoc nudi trén hat dau nanh da hap chin
Vi ty 18 gidng 1% (mat s6 vi khuan 1a 10* CFU/g), chiéu
day moi truong 2 cm, nudi u & nhiét d6 37°C, thoi gian 1én
men 24 git dé thu enzyme protease va nattokinase [17]. San
pham enzyme tho thu dugc cho vao tai ép chan khong va
bao quan lanh.

C6 3 thi nghiém gém: xac dinh pH, nhiét d¢ va thorl gian
1én men. O timg thi nghiém s& thay dbi cac thong sé twong
g, cac thong sé con lai duge ¢ dinh.

Phuwong phap

TBARs (Thiobarbituric acid reactive substances) dugc
phan tich theo phuong phap cta P.J. Ke va A.D. Woyewoda
(1979) [18]: chuin bi dung dich mau bing cach cén 2 g dau
nanh 1én men (dugc nghién min) va trich ly 2 1an véi 10 ml
dung dich TCA 5%, mbi lan vortex 1 phut, thu dich chiét.
Phan tich mau dugc thuc hién béng cach léy 1 ml mauvas
ml dung dich TBA (180 ml TBA chuan, 120 ml chloroform,
15 ml Na,SO, 0 3 M) cho vao ong nghiém, dem di vortex
khoang 15 glay r0i dun cach thuy trong 45 phut lam lanh
nhanh 6ng nghiém bang nudc da, cho vao mdi dng nghiém
2,5 ml dung dich TCA 0,28 M va vortex 15 gidy. Sau do,
dung dich dugc ly tim véi toe d6 2500 vong/phut & 25°C



trong 5 phut; sau khi ly tm hut 16p dung dich phia trén dem
so mau trén may so mau quang phd & budc séong 538 nm.
Mit khac, chuan bi thém céc 6ng chira mau dau nanh lén
men twong Gng nhu trén rdi cho vao 1 ml TEP 200 uM va
tién hanh chiét tich tuong tu dé tinh hiéu suat thu hdi. Ham
luong TBARs dugc tinh thong qua duong chuan TEP.

Kha nang khi géc tw do DPPH cua dich chiét duoc xéc
dinh theo H.Y. Fu va D.E. Shieh (2001) [19] v6i mot vai
hiéu chinh nhé. 3 g mau duoc trich ly qua dém & -18°C
v6i 27 ml methanol. Cac hdn hop duoc ly tim bing may
Hermle Labotechnik Z323K ¢ 6.000 g trong 10 phut. Hut 3
ml chit ndi phia trén vao dng nghiém. Sau d6 thém vao 1 ml
dung dich DPPH 0,1 mM (pha trong methanol 99,5%), lic
déu va dé yén trong bong tdi 30 phut. Mau luén dugc gitr
tranh anh sang truc tiép trong sudt qua trinh phan tich. Do
hép thu quang hoc duogc do & bude song 517 nm. Kha ning
khtr géc tu do DPPH duogc xac dinh theo cong thirc sau:

DPPH (%) = 100 x (ACT - ASP)/ACT

trong d6: ACT 1a d6 hép thu quang hoc ctia mau tring khong
chtra dich chiét; ASP 13 d6 hap thu quang hoc ctia miu c6
chtra dich chiét.

Két qua bao cao boi gia tri IC50 1a ndng do dich chiét
cho kha ning khir goc tu do DPPH 14 50%. Tir ty 1& % hoat
tinh bat gdc ty do DPPH, phuong trinh twong quan tuyén
tinh dugc xay dung, tor d6 xac dinh gia tri IC50 dé 1am co
so so sanh kha niang khang 6xy hoa gilta cac mau. Mau c6
gia tri IC50 cang thap thi hoat tinh khang 6xy héa cang cao.

Phan tich peroxit theo TCVN 6121:2010. Phan méu thtr
dugc hoa tan trong isooctan va axit axetic rdi bo sung kali
iodua. 16t dugc giai phong bdi cac peroxit dugc xac dinh
bang chudn d6 i6t (quan sat bang mat thudng) véi chat chi
thi 1 hd tinh bot va dung dich chuin natri thiosulfat. Diém
két thiic chuan do dugc xac dinh bang phuong phap chuin
d6 16t (quan sat bang mét thuong).

Phan tich lipid tong: can khoang 3 g mau dau nanh lén
men (di dugc nghién min) di sdy am dén khdi lugng khong
dbi, gbi lai bang gidy loc (d4 say va can khéi luong), cho goi
mau vao ong chiét (Soxhlet). Sau d6 cho dung mai (ether
60-90) vao khoang 2/3 binh cau va bat hé thong Soxhlet,
thoi gian chiét béo khoang 24 gio. Kiém tra xem di trich
ly hét chit béo chua bing cach ding diia thiy tinh lay 1
giot dau tir hé thong Soxhlet thir trén mat kinh dong hd, néu
khong thay vét loang xem nhu qué trinh trich ly da hoan
toan. Sau khi qué trinh cit béo két thuc, cac goi mau dugc
sdy ¢ nhiét d6 105°C dén khéi luong khong ddi va dem cén
khdi luong.
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Ham lugng lipid tong dugc tinh theo cong thirc:
% lipid = (m, - m,) x 100/m,

trong do: m: khéi luong mau can phan tich (g); m,: khéi
luong mau sau khi trich béo duge sy & 105°C.

Phan tich acid béo tu do FFA theo TCVN 6127:2010:
mau thir duge hoa tan trong hdn hgp dung mdi thich hop
va cac axit ¢6 mat duge chuan do béng dung dich kali hoac
natri hydroxit trong etanol hodc trong metanol.

Xie Iy thong ké

Str dung phuong phap phan tich phuong sai ANOVA
nham kiém dinh d6 tin cdy v6i mic y nghia 5% dé danh gia
su khéc biét cua cac két qua trong cac thi nghiém, su dung
phan mém thdng ké Statgraphics Centurion XVI.

Két qua va ban luan

Trong qua trinh 1én men, mdi truong lén men cd anh
huong rat 16n dén chat lugong san phém, dac biét 1a cac san
pham chira nhidu chat béo d& bi 6xy hoa nén cin kiém soat
qué trinh 1én men dé han ché thap nhét sy 6xy hoa lipid.
Trong pham vi bai bao nay, chung t6i tap trung vao cac yéu
t6 pH, nhiét d va thoi gian 1én men anh hudng dén sy 6xy
hoa lipid. Bé xac dinh mirc d6 oxy ho4 lipid nhu thé nao thi
cac thong s6 lién quan dén su 0xy hoa nhu DPPH, 1C50,
ham lugng lipid tong, peroxyt, TBARs, ham luong acid béo
tu do da duoc xac dinh.

Theo P. Kulkarni va cs (2020) [20], cac thong sb
khac nhau nhu gid tri Peroxide (PV), Anisidine (AV),
Thiobarbituric acid (TBARs) va Iodine (IV) 1a nhitng chi s6
¢6 thé danh gia chét luong cta dau.

Anh hwéng cia pH dén sw éxy hod lipid trong qud
trinh lén men ddu nanh

pH c¢6 y nghia quan trong trong qua trinh 1én men, d¢ pH
anh huong nhiéu dén ning suat ciing nhu sy hinh thanh san
pham, qua trinh 1én men t6t khi cac diéu kién 1én men thich
hop, trong d6 ¢6 pH, khi d6 cac san pham chinh 1a chii yéu,
céc san pham phu va qua trinh 6xy hoa bi han ché.
Bang 1. Anh hwéng cta pH dén sw 6xy hoa lipid trong qua
trinh Ién men dau nanh.

DPPH Ic Hamlwgng  Peroxyt TBARs Ham lwgng acid
pH %) (mf“/ CKML) lipid tong (mEq/kg lipid),  (umol TBARsfg) hodc  béo tw do

’ v (%) CBK MDA (mgkg), CBK (%, acid oeic), CBK
6,0 44004049 0,52+0,52 24,52°:04 180,14  30,59°0,06 1,88°10,33
6,3 52,040,68 043043 26,2233 121°40,23  49,15+0,22 3,01°40,33
70 51644041 0,389+038 27,11901,1 0,81£0,09  35,29°+0,53 3,38240,56
8,0 47,7°4332 049°:049 287418 1,78%0,09  35.85°0,2 3,76%+0,33

Ghi ch: CKNL: chat khé nguyén liéu; CBK: c&n ban kho; cac chiv cai
khac nhau trong cung mét cét (hodc mét hang) thé hién sy khac biét
gilra cac nghiém thirc & mirc y nghia 5% theo phép thtr LSD.
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Két qua bang 1 cho thiy, & pH 6,0 sy oxy hoa lipid xay
ra rit manh, & diéu kién nay DPPH thip nhét (44%), hétm
lwong lipid tong, acid béo ty do, TBARs thép nhung IC,,
ham lugng peroxyt cao nhat (lan luot 1 0,52 mg/g CKNL
va 1,8 mEq/kg lipid). O pH 6,3, DPPH cao nhét 52% nhung
khac biét khong c6 y nghia théng ké so voi ¢ pH 7,0 (DPPH
51,6%), trong khi d6 cac théng sb IC,,, peroxyt, TBARs
thip hon & pH 6,0 va ham lugng lipid tong, acid béo ty do
cao hon, diéu dé cho thay tai pH 6,3 su 6xy ho lipid xay ra
manh hon & pH 7,0. Két qua bang 1 con cho thay su 6xy hoa
lipid giam tir pH 6,0 dén 7,0, nhung dén pH 8,0 thi su 6xy
ho4 lipid tang trd lai. Dé han ché sy oxy hoa lipid nén déu
chinh pH moi truong 1én men vé 7,0. Piéu nay tuong tu khi
khao sat sy 6xy hoa lipid trong thit c4 16¢ nudi, két qua su
oxy hoéa lipid va protein cua co thit ca 16c duoc han ché khi
pH cua dung dich mudi ¢ khoang trung tinh [21].

Anh hwéng ciia nhi¢t dp 1én men dén sw oxy hod lipid

Nhiét d6 1én men toi thich s& cho san phém co chat
lwong tbt, Bacillus subtilis 1a vi khuan chiu nhiét, theo cac
tai liéu nghién ciru trén thé gidi va tai Viét Nam, trong diéu
kién nhiét d6 30-37°C, loai vi khudn nay sinh truéng va phat
trién t6t nhat [22]. Do d6, mdi qua trinh 1én men c6 nhiét
d6 1én men t6i wu, khi nhiét d6 vuot qua mot gidi han nhat
dinh thi qué trinh 1én men s& giam, cac san pham phu sinh ra
nhiéu va dic biét 1a su 0xy hoa xay ra manh mé.

Bang 2. Anh hwéng cda nhiét do 1én men dén sw dxy hoa lipid
trong qua trinh Ién men dau nanh.

e . Peroxyt ~ TBARs Ham lwgng
i::‘f;e:"’ DPPH L(r:f“/ }?"l';‘t':l‘lmg (mEq/  (umol TBARs/g) acid béo t do
L) CKgl\fL) (05) ®  kglipid)  hoic MDA (%, acid oleic),

’ CBK  (mgkg,CBK  CBK
piy 4615031 0626062 24564067 1344005 13834002 376086
3 G266 09624096 2904054 38047 19,1820,13  414033
35 B9 10510 30864082 3179031 31554021 324033
38 U518l 0ATH04T 37047 31034 2219002 4144086

Ghi chu: cac chir cai khac nhau trong cung mét cét (hoac mét hang)
thé hién sy khac biét gitra cac nghiém thirc & mirc y nghia 5% theo
phép tht LSD.

Két qua bang 2 cho thiy, su 6xy hoa xay ra manh nhat
& nhiét d6 35°C va yéu nhat & 28°C. Tuy nhién, sy 6xy hoa
lipid lai xay ra manh nhat & ca 2 nhiét do nay (chi sé peroxyt
& 2 nhiét d6 33 va 35°C lan luot 1a 3,28 va 3,17 mEq/kg
lipid, khong c6 su khac biét y nghia & mac p=0,05), nhung
néu xét thém chi s6 TBARs thi rd rang sy 6xy hod lipid
xay ra manh nhat & 35°C (TBARs cao nhét 31,55 pmol
TBARs/g) va thip nhat & 28°C (peroxyt 1,34 mEq/kg lipid
va TBARs 13,83 pmol TBARs/g, ca 2 chi s6 ny c6 gia tri
thip nhét & nhiét d6 nay). Ham luong acid béo ty do khong
co sy khac biét y nghia gitra cac nhi¢t do 1én men khac nhau.
O nhiét d¢ 38°C, su 6xy hod lipid giam nhung khong déng
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ké. Qua dé cho thiy, sy 6xy hod lipid tang khi nhiét d6 1én
men tang tur 28 dén35°C va giam khi nhiét d¢ 1én men vuot
qua 35°C, diéu nay twong tu cac nghién ctru cua K. Liu va
cs (2019) [23] 1a nhiét d6 cao dan dén mirc d6 6xy hoa lipid
cao va mét chat dinh dudng; M. Sajib va cs (2020) [24] 1a
khi ting nhiét do va thoi gian U cé trich tir 17 dén 37°C sy
oxy hoa lipid cling tang.

Anh hwéng ciia thoi gian lén men dén sw dxy hod lipid

MJ&i mot qué trinh 1én men c6 thoi gian 1én men thich
hop, khi d6 lwong san phiam hinh thanh cao nhit va néu kéo
dai thoi gian 1én men thi san pham ciing khong duoc tao ra
thém, khi d6 cac co chat gén nhu can kiét va qua trinh Ién
men két thuc.

Bang 3. Anh hwéng cuta thei gian 1én men dén sw 6xy hoa lipid
trong qua trinh 1én men dau nanh.

Thii o b TBARS Ham Iugng
gianléen DPPH 1C50 linid tfml ¢ (mE/)i( (nmol TBARs/g)  acid béo tw do
men (%) (mglg CKNL) (,3) g i id‘)‘ chK hodc MDA (%, acid

(gi0) s P (mgkg), CBK  oleic), CBK
U SSEA6 0784078 2559100 2154009 6174012 3,950,56
36 459081 0394039 327425 236009 59594033 2,26%0,56
48 443 077077 3319096 251009 75954036 157033
60 4204138 0344034 30434055 341005 69144032 1324033

Ghi cha: cac chi cai khac nhau trong cung mét cét (hoac mét hang)
thé hién sy khac biét gira cac nghiém thirc & mirc y nghia 5% theo
phép thtr LSD.

Két qua bang 3 cho thdy, qué trinh 6xy hoa ting dan khi
thoi gian 1én men kéo dai tir 24 dén 60 gio, 48 gid 1én men
su 6xy hoa di bat dau xay ra manh, IC50 0,77 mg/g CKNL
va chi s6 TBARs 75,95 pmol TBARs/g dat gia tri cao nhat
so vOi cac thoi gian 1én men khac. Tuy nhién, su 6xy hoa
lipid thi xay ra manh nhét & 60 gid, chi sb peroxyt cao nhat
& thoi gian nay (3,41 mEq/kg lipid), trong khi chi s6 TBARs
bét dau giam.

£ ~
Két luan

Qua khao sat cac diéu kién 1én men d4u nanh béi vi
khuén Bacillus subtilis, sy oxy hoa lipid xay ra manh mé
0 pH 6,0, nhiét d6 cang cao va thoi gian 1€n men cang dai
su O0xy hod lipid cang tang va sy 6xy hoa lipid xay ra manh
nhit ¢ nhiét d6 35°C va thoi gian 1én men 60 gio. Sy oxy
ho4 lipid xay ra thip nhit & pH 7,0, nhiét d6 28°C va thoi
gian 1én men 24 gid. Can c6 cac nghién ciru tc ché sy 6xy
hod trong qua trinh 1én men dé han ché su thit thoat cac chat
dinh dudng.

LO1 CAM ON

Nghién ctru ndy dugc tai trg boi Dy an phat trién Trudng
Pai hoc Can Tho VN14-P6 tur nguon von vay ODA cua
Nhét Ban. Céc tac gia xin chan thanh cam on.
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