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TOM TAT

Viéc sir dung vi sinh vat trong 1én men dich cim gao c6 thé 1am ting kha niang thu nhén
polyphenol, tap hop cac chat c6 hoat chat chng oxi héa. Céc san pham 1én men tir cam gao c6
tinh chét chong u biéu, c6 kha ning ngan ngira huyét khoi trong ndo, nhoi mau nio, tic mach
phdi do huyét khéi va ting cudng stc de khang. Cdc vi sinh vat dugc sir dung cho 1én men
thuong dugc chon Iya thude cdc nhém nam mdc, nim men, Vi khuén lactic - 12 nhitng vi sinh vat
an toan, duoc sir dung trong 1én men cdc san pham truyén thong tir 1au doi. 6 ching nAm men
Saccharomyces cerevisiae trong BO Suu tip giong ciia Vién Cong nghiép thyc phim di duoc Iya
chon d 1én men cdm gao va ching déu 1am ting kha ning thu nhan polyphenol trong mdi
truong cdm gao. Trong d6, s dung chung CNTP7072 dé 1én men da trich li dugc ham luong
polyphenol trong moi truong 1on nhét 1 544 mg/l, tang hon 150 % so v6i mdi truong chua 1én
men. Vi cdc diéu kién 1€n men thich hop (ti 1¢ tiép giong 6x107 té bao/ml, pH 6,5, nhiét do 1én
men 30 °C, ché d¢ nuodi ciy tinh, thoi gian 24 gio), ham lugng polyphenol trong mdi trudng cdm
gao 1én men bang ching CNTP7072 1a 587 mg/l, ting hon 163 % so véi moi trudng chua lén
men.

Tir khéa: cdm gao, nAm men, poplyphenol.

1. TONG QUAN

Ngii cdc va céc thanh phan cta ngii coc c6 thé dugc ding lam co chét cho qua trinh 1én
men cho vi sinh vét probiotic, nhim tao ra cdc san pham c6 tinh chét prebiotic. Theo truyén
thong, co chat duoc sir ' dung cho vi sinh vat probiotic thuong la san pham tir sita. Tuy nhién gan
day, tai Nhat va Chau Au c6 pho bién loai thyc pham chirc néng la probiotic trén co chat ngii cbc
nguyén hat hodc thanh phin ciia né. Tai Hoa Ky, cac san phdm pre- hoic probiotic thuong dugc
su dung ¢ dang dinh dudng bd sung. Cdc cong b vé nghién ciru cong nghé va san pham trong
linh vyc nay déu rat méi mé, xuat hién sau nam 2000.

Cém gao bao gdm mam phdi cta hat va 16p vo ndi nhil va mot phan tir tdm, chiém dén
10 - 12 % khoi lugng va 60 % gia tri dinh dudng ciia gao nguyén hat. Cam gao bi loai bo trong
qud trinh xay x4t dé san xuét gao tring. Hat gao dd qua xay x4t va ddnh béng bi mat dén 67 %
vitamin B3, 80 % vitamin B1, 90 % vitamin B6, 50 % mangan, 50 % photpho, 60 % sat. Thanh
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ph?ln hod hoc cia cdm gao bao gém: nuoc, chit dam, chét béo, chét bot duong, chét X0, chét
khoéng va céc vitamin khac. Trong cdm gao chita 16 % - 22 % dau. Dau cdm thd bao gdm 88-89
% chat béo trung tinh, 3 — 4 % sdp, 2 % - 4 % axit béo tu do va khoang 4 % céc chat khong xa
phong héa. Cdc chat khong xa phong héa chu yéu gdm phytosterol (1,8 - 3,0 %), y-oryzanol (0,9
- 2,9 %) va vitamin E (0,10 - 0,14 %). Ngoai ra con cd cic hoat chét khéc ¢6 gia tri trong cdm
gao nhu phenolic, axit phytic, vitamin E, B, gamma- aminobutyric (GABA)...[1, 2]

Ciéc sinh vat probiotic dugc sir dung trong 1én men ngii cc nguyén hat hay céc thanh phan
cua n6 vi ban than chung c6 1¢i cho tiéu hoa. Ngoai ra probiotic sinh ra hé enzym bao gdm
enzym phytaza, c6 tic dung giai phong phosphate tir phytate, thuy phan phirc chat duoc dinh
hinh boi phytate, ion kim loai hodc cation; 1am cho céc hoat chit d& hoa tan hon va do d6 ting
kha ning duoc hap thy qua rudt. Tuong ty phuong phap sir dung enzym, phuong phép 1én men
cho phép trich li tip hop cic hoat chét chong oxi héa, mudi khodng, vitamin, chat xo hoa tan tir
cadm. Thoi gian 1€n men thudng kéo dai tir mot dén vai ngay tai nhiét do thap (28 — 30 °C), do d6
qud trinh thay phan, trich li dién ra v6i hiéu qua cao. Céc hoat chét dugc trich li duoc tir cam 1én
men c6 tdc dung tuong téc, hd tro nhau, chéng lai nhiéu loai géc tu do c6 mdt trong co thé, do
viy ¢6 tic dung bao vé co thé & mirc cao hon so vdi viée chi sir dung timg chat chong oxi héa
don 1é [3].

Nguoi ta phét hién ra ring cc san pham 1én men tir cim phdi gao, lda mi va dau tuong c6
tinh chat chéng u biéu, c6 kha ning ngan ngua huyét khéi trong ndo, nhdi mau néo, tic mach
phdi do huyét khéi va ting cuong sirc de khang [4]. Cdc vi sinh vat dugc su dung cho 1€n men
thuong duge chon Iya thuge cdc nhém nidm mdc, ndm men, vi khuan lactic. Day 1a nhitng vi sinh
vt an toan, duoc sir dung trong 1én men cdc san pham truyen thong tir lau doi. Céc san pham lén
men nay duoc ding 1am nguyén liéu thanh phan trong mot s6 loai d6 udng ciing nhu thyuc pham
Kha nang chong ung thu clia cdc san phim nay dugc thé hién ¢ kha ning tang cuong sy mién
dich chdng lai té bao u, ting hoat tinh bach cau dé 1am tang suc dé khang chéng; tan tinh thé axit
uric trong méu; sira chira cac té bao hdng cau bat binh thudng tré vé hinh dang binh thudng, do
vay c6 tac dung hd tro chira cic bénh lién quan dén su di dang cua h6ng cau [5].

Viét Nam 12 nudc san xuét Ida gao dung thir 4 trén thé gii. Hang nam, c6 hang triéu tan
c4m nguyén liéu, nhung chi c6 khoang 3,5 % san lugng cdm ctia ca nuée dugce st dung dé trich
li dau cam hodc 1am thirc n chin nudi gia stc, thity san. Nhim nang cao gia tri sir dung ctia cic
hop chat dinh dudng sin c6 trong cim gao, chiing t6i tién hanh nghién ctru kha nang 1am giau
polyphenol tir ph6i cim gao bang phwong phép 1én men.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Céam gao.

Chung vi sinh vat: Trong Bo Suu tap gidng ctia Vién Cong nghiép Thuc pham.
2.2. Phwong phap

Phwong phdp xdc dinh ham lwong polyphenol [6]: Sir dung thudc thir Folin — Denis oxi
héa cac hop chét polyphenol c6 trong mau tao ra san phdm mau xanh lam. Cudng d¢ mau cua
hon hop ti 1¢ thuan v6i ham lugng polyphenol trong dung dich. Cin cr vao cuong d6 mau do
duoc trén mdy so mau & budc séng 770 nm va do thi chuan cua axit gallic v6i thube thir nay c6
thé x4c dinh dugc ham lugng polyphenol trong mau nghién ciru.
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Phwong phdp xdc dinh dwomg tong [7]: Sir dung axit sunfuric ddc c6 tac dung phan ct
dudng c6 phan tr 16n thanh glucoza. Phan tir glucoza tao phte véi phenol 5 % lap thanh mau.
So mau trén budc song 490 nm xac dinh dugc duong tong trong mau phan tich

Phuwong phap,dem té bao bang buong dem,hong cdu [8]: Pha loing miu can dém va dém
truc tiép so lugng té bao trong cic 6 cia buong dém.

3. KET QUA VA THAO LUAN
3.1. Lua chon gidng nim men cho 1én men cam gao dé trich li polyphenol

Mate Hidvegi va CS. di thanh cong trong viéc st dung cdng ngh¢ 1én men phdi Iia mi bdi
niam men banh mi Saccharomyces cerevisiae @ tich chiét duoc luong 16n 2,6-dimethoxy-p-
benzoquinone (2,6-DMBQ)- mdt loai hop chét quinine c6 tic dung diéu hoa trao d6i chat bac
mot, ¢6 tac dung trc ché té bao ung thu [9]. Sau chung nam men Saccharomyces cerevisiae trong
B6 Suu tap giong cua Vién Cong nghiép Thuc pham duoc lwa chon cho cong ngh¢ 1én men cdm
gao. Day la nhimg chung nam men banh my c6 kha nang phat trién tt trong diéu kién moi
truong c6 nhiéu duong, c6 nhiéu tinh bot va chat xo.

Sau ching ndm men dugc 1én men trong mdi trudng cdm gao tai nhiét do 28 °C. Sau 24
gi0, danh gia kha nang 1én men cua ching qua cédc chi so so lugng t€ bao, duong tong, nong d6
chat kho, ham lugng polyphenol. Két qua thé hién & bang 1.

Bang 1. Kha nang 1én men cdm gao cua cdc ching nam men Saccharomyces cerevisiae.

STT | Ki hi¢u chiing cl\ilofil;gk?lg) Te bao Dtlgﬁgg Polyphenol sZo vl;;)ltﬁl;iﬁzln
(*Bx) (té bao/ml) (%) (mg/1) men
Trudc 1én men 4 0 1,7 360 100

1 MRLN 2,5 1,21x10 0,95 433 120,3
2 CNTP7069 3,0 1,25x10* 1,12 443 123,1
3 CNTP7072 3,0 1,28x10* 0,85 544 151,1
4 CNTP7073 3,0 0,79x10° 0,96 503 139,7
5 CNTP7074 3,0 1,09x10° 0,93 436 121,1
6 CNTP7075 3,0 1,16x10° 0,93 449 124,7

Két qua & bang 1 cho thdy chiing CNTP7072 1a chung phat trién tot nhat trong moi trudng
cam gao (1, 28x10° te bao/ml). Sau 1én men, ndng do chat kho va ham luong dudng tong ciia mdi
truong déu giam xuong, dong thoi 1am tang ham lugng polyphenol. Chung CNTP7072 la chung
sir dung duong nhiéu nhat ciing 1 ching ¢ sinh khoi 16n nhat va thu nhan duoc ham lugng
polyphenol cao nhét (ting hon 50 % so véi ban dau). Do d6, chung CNTP7072 dugc lya chon dé
1én men c4m gao nham thu nhan polyphenol.

3.2. Cic diéu ki¢n thich hgp cho 1én men cam gao dé thu nhén polyphenol bang chiing
nam men CNTP7072
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3.2.1. Lwa chon ti 1é tiép giong cho lén men cdm gao bang chiing nam men CNTP7072

Thi nghiém xéc dinh ti 18 tiép gidng thich hop cho 1én men cdm gao cta ching nim men
CNTP7072 dugc tién hanh trén méi truong dich cdm gao c6 ndng do chat kho 1a 4 “Bx, ham
lugng polyphenol 1a 360 mg/l, duong tong 1a 17 g/l. Lén men duoc thuc hién tai 28 °C, pH 6.
Sau 24 gio, xdc dinh ham lugng polyphenol. Két qua dwoc thé hién trén hinh 1.

550
540
530

520
510
500 -
490 -
480 -
470 4 T T T T T
2 4 6 8 10 20

T§ 16 giéng so véimoi trwimg (107 té bio/ml)

Polyphenol (mg/1)

Hinh 1. Polyphenol tong s6 cuia dich cdm gao 1én men biang chung nim men CNTP7072 &
céc ti 1¢ giong ban dau khac nhau.

Két qua ¢ hinh 1 cho thy ¢ ti 1& gidng ban ddu so véi moi trudng 1a 6x107 té bao/ml cho
lugng polyphenol cao nhét (ting trén 51 % so v6i moi truong ban dau). Khi bd sung lwong gidng
ban diu nhiéu hon ti 18 nay thi ham lugng polyphenol thu dugc lai giam. Do d6 lya chon ti 1€
gidng ban dau so voi mdi truong 12 6x107 t& bao/ml.

3.2.2. Lwa chon nhiét dé phit hop cho lén men cdm gao bcfng chung nam men CNTP7072

Mbi ching ndm men déu sinh trudng va phat trién t8t nhat trong diéu kién nhiét do nhat
dinh, thong thuong 1a tir 25 — 28 °C. Do d6 thi nghiém duoc tién hanh nghién ctru trong khoang
nhiét do tr 25 °C dén 37 °C. Méi truong cdm c6 ndéng do chit kho 1a 4°Bx, ham luong
polyphenol 12 360 mg/l; duong tong 1a 17 g/l. Sau 24 gid, xic dinh ham lugng polyphenol ctia
céc mau. Két qua nhan duoc thé hién & hinh 2.
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Hinh 2. Ham lugng polyphenol cua dich cdm gao 1&€n men tai cac nhiét d khac nhau.
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Buée dau nghién ciru tach chiét polyphenol ttr cdm gao bang phuwong phap 1én men

Ket qua ¢ hinh 2 thé hién ching CNTP7072 c6 kha ning lam tang ham luong polyphenol
tong sO (déu ting it nhat 1a hon 17 P). O nhiét d6 30 °C, ching ndm men CNTP7072 phit trién
t6t nhat trén moi trudng cdm gao dong thoi ciing cho ham lwong polyphenol cao nhét (ting hon
55 %). Nhiét do 1én men tai 30 °C duoc Iya chon cho cic thi nghiém tiép theo.

3.2.3. Lwa chon pH phix hop cho 1én men cdm gao bang ching ndm men CNTP7072

pH thich hgp cho ndm men nidm trong khoang 4,5 - 6, do d6 thi nghiém duoc tién hanh
trong khoang gid tri pH 12 4,0 - 8,0. Lén men dugc thuc hi¢n ¢ nhiét d6 30 °C. Moi trudng cam
¢6 nong do chat kho 12 4 “Bx, ham lugng polyphenol 1a 360 mg/l; duong tong 12 17 g/I. Sau 24
gi0, ddnh gid kha nang tich chiét polyphenol ctia chiing qua chi s6 ham lugng polyphenol. Két
qua nhén dugc thé hién & hinh 3.
Chung CNTP7072 c6 thé phat trién duoc trong céc didu kién pH khdc nhau tir mdi truong
axit dén méi truong c6 pH cao (pH 8). Tuy nhién, ham luong polyphenol tai pH 4,5 lai thap (chi
tang khoang 15 % so v&i moi truong ban dau khong 1én men).
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Hinh 3. Polyphenol tong s6 ciia dich cim gao 1én men bang ndm men tai cic pH mdi truong
khac nhau.

O pH 6 — 6,5 ham luong polyphenol 1a cao nhit (tang xap xi 60 % so v&i ban dau). Xut
phét tir myc tiéu thu dugc ham lugng polyphenol 16n nhat, lya chon pH mdi truong 1a 6,5 cho
céc thi nghiém tiép theo.

3.2.4. Lua chon ché do nudi cay cua viéc lén men cdm ggo bang nam men

Thi nghi¢ém Iya chon ché d6 nuoi céy cua viéc lén men cdm gao bﬁng ndm men dugc thuc
hién & nhiét d6 30 °C trong diéu kién nudi ciy lic 200 vong/phiit va tinh. Sau 24 gio, d4nh gid
kha ning 1én men cta ching qua cdc chi sé s6 lugng té bao, nong d6 chat kho, pH, ham luong
polyphenol. Két qua nhan duoc thé hién & bang 2. Pi ching 12 mau méi trudng cdm gao khong
[én men.

Két qua & bang 2 cho thdy ché d6 nudi lic hay tinh khong anh huong nhiéu dén két qua
ham luong polyphenol hay lugng sinh khéi thu duoc. Ché d6 nudi cay lic cho luong té bao ndm
men nhiéu hon ché d6 nudi cdy tinh khong nhiéu. Tuy nhién, che d6 nudi cay tinh cho ham
lugng polyphenol nhiéu hon (ting trén 62 %). Viéc thiét ké nuoi cay tinh cling don gian va kinh
té hon, do d6 Iya chon ché d6 nudi cay tinh cho 1én men cidm gao bang ndm men.
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Bang 2. Che d6 nudi cay cua ching nam men lén men dich cdm gao.

Ché donudi | pH sau Nong dd chit | Té bao (té Polyphenol % polyphenol so véi
cay 1én men kho (*Bx) bao/ml) tong so (mg/l) truéc 1én men
Trute len 6,5 4 0 360 100
men
Lic 4.8 3,0 7,39x10° 555 154.17
Tinh 5,2 3,0 6,75%10° 585 162.50

3.2.5. Luwa chon thoi gian két thiic 1én men phit hop cho viéc lén men cdm gao bdng chung nam
men CNTP7072

Thi nghiém duoc tién hanh 18n men trén moi trudng voi cac diéu kién da Iya chon trong céc
phan nghién ctru ¢ trén (ti 1¢ tiép giéng 6x107 té bao/ml, pH 6,5, nhiét d¢ 1én men 30 °C, ché do
nudi cay tinh). Két qua nhan duoc thé hién ¢ hinh 4.

Két qua ¢ hinh 4 cho thdy chung CNTP7072 phat trién tot nhat tai thoi diém 16h (8,05x10°
té bao/ml). Sau thoi diém nay luong té bao giam dan. Ham luong polyphenol tang dan theo thoi
gian. Tuy nhién 24 gi¢ 1a thoi diém tich Iy polyphenol nhiéu nhit (ting trén 63 %). Sau thoi
diém nay, lugng polyphenol trong méi truong khong ting nita hodc giam nhe. Do d6 lya chon 24
gio 12 thoi diém két thiic 1én men cdm gao.
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Hinh 4. Ham lugng polyphenol va mat do té bao cua dich cdm gao 1én men bang nim men
& céc thoi diém khac nhau.

4. KET LUAN

Séu ching nim men banh mi Saccharomyces cerevisiae ciia B4 Suu tap gidng Vién Cong
nghiép Thuc phdm déu c6 kha niang 1én men trong mdi trudng cdm gao va trich li dwoc ham
lugng polyphenol cao hon so véi dich cam chua 1én men. Trong d6, ching CNTP7072 c6 kha
nang trich li dwgc ham lugng polyphenol trong méi trudong 16n nhat 14 544 mg/l, tang hon 150 %
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50 v&i méi truong chua 1én men. Cac diéu kién 1én men c4m gao thich hop dé trich li polyphenol
ctia chung CNTP7072 1a ti 1é tiép gidng 6x107 t& bao/ml, pH 6,5, nhiét d6 1én men 30 °C, ché do
nudi cdy tinh trong thdi gian 24 gio. Véi cdc didu kién 1én men thich hop, chung CNTP7072 c6
kha nang trich li dugc ham lugng polyphenol trong moi truong cdm gao la 587 mg/l, ting hon
163 % so v&1 moi truong chua lén men.
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ABSTRACT

EFFECT OF YEAST FERMENTATION CONDITIONS ON POLYPHENOLS ENRICHMENT
FROM RICE BRAN

Dang Thu Huong, Tran Thi Ngoan, Nguyen La Anh’
Food Industries Research Insitute, 301 NguyéNn Trai Rd, Thanh Xuan Distr., Hanoi, Vietnam

"Email: anhnl @firi.vn

Fermented rice bran by microorganisms is capable to enrich polyphenols. The fermented
products from rice bran have anti-tumor properties. It can prevent cerebral thrombosis, brain
infarrt and pulmonary thromboembolism, as well as increase immunity. The microorganisms
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for fermentation  usually are mold, yeast, lactic acid  bacteria. They  are safe
microorganisms used in traditional fermentation products. Six strains of S. cerevisiae in Culture
Collection of Food Industries Research Institute have been selected for rice bran
fermentation and all of them are capable of enhancing the polyphenol ennichment in rice
bran. In particular, strains CNTP7072 are the best to extract polyphenols (544 mg /1), more than
150 % compared with unfermented rice bran. The CNTP7072 can extract 587 mg/l polyphenols
from rice bran medium, more than 163 % compared with unfermented medium at proper
fermentation conditions (rate of seed: 6x10" cells/ml, pH 6.5, temperature 30 °C, static
culture, fermentation time: 24 hour).

Keywords: rice bran, yeast, polyphenols.
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