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SAN XUAT CHE PHAM NAM MEN GIAU SELEN
BANG SACCHAROMYCES PASTORIANUS NHIM UNG DUNG
TRONG DUOC PHAM, THUC PHAM CHUC NANG

VU NGUYEN THANH, DINH THI MY HANG, 96 THI YEN
Vién Cong ngrigp Thyc phém, Bo Cong thuong

NGUYEN QUANG THUGNG
Cong ty TNHHMTV dugc phédm Trung uong 2

Selen 12 mat thanh phan khoang chat khong thé thiéu trong dinh dudng ctia con ngudi.
Thudc, thuyc pham chita nAm men gidu selen dugc khuyén cdo sif dung nhdm ting siic
dé khang, chdong lai bénh tat, dung du phong va diéu tri cac qua trinh viém, bénh tim
mach, ung thu, chong o hoa. Cac ché& pham giau selen ban & Viét Nam phan lén cé
ngudn gdc nhap khau hodc st dung nguyén liéu nhap khau. Trén thuc t&, nhi€u ngudn
selen nguyén liéu khong dam bao tiéu chi an toan do chifa ham lugng selen tu do cao.
Nghién cifu san xuat ché& pham ndm men chifa selen hifu co tai Viét Nam da dugc thuc
hién ti nhitng nam 90 cta thé ky trudc. Dua vao cac két qua nghién cifu trude day 6
quy md phong thi nghiém, nhém nghién ciu da thuc hién mo hinh t8i wu va thif nghiém
san xuat 6 quy mo pilot 300 lit tao san pham chita 1000 ppm selen si dung chiing nam
men bia Saccharomyces pastorianus CNTP 7192. Ché& dé Ién men nhu sau: ndng do
selen trong mdi trudng nudi cdy 115 ppm; lugng men gidng 8%; ndng dd ca chat dich
nudi cay 13%; thoi gian nudi cay 17 gid; so 1an bd sung dich nudi cay 3 1an. Mé hinh
co thé dugc ap dung & quy md 1500 lit. San pham déap iing cac tiéu chuan cho nguyén
liéu dwge pham va thuc pham chiic nang. Ché& pham nam men chira ndng dé selen hiu
cg 1000 ppm cdia Vién Cong nghiép Thuc pham da dugc nhiéu cong ty dugc pham trong
nudc sif dung 1am nguyén liéu dau vao cho san xuat thudc va thuc pham chiic ning.

Tir khéa: nam men, selen, dugc pham, Saccharomyces pastorianus, bia.

Pat van dé
:

Nam men thudc chi Saccharomyces la nhoém vi sinh
vat da dudc con ngudi Ging dung ti thai tién sd. Hién nay,
day ciing 1a nhom vi sinh vat c6 gia tri san xuét I16n va
dugc nghién ctdu ky ludng nhat. Trudc hét phai ké t6i S.
cerevisiae v6i phd (ing dung réng trong san xuét rugu tu
ngii coc, con nhién liéu, rugu vang, banh my, bia alle va
nhiéu Iinh vuc trong cdng nghé sinh hoc. Hai loai khac c6
Uing dung dac thu hon la S. uvarum va S. bayanus, chi
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yéu trong san xuét rugu vang va mot sé loai bia. Riéng
ndm men S. pastorianus méi chi xuat hién trong doi s6ng
con ngudi ti thé ky XVI, véi loai bia 1én men lanh xu
Bavaria (bia lager). Nhiing nghién ctu vé di truyén gan
day cho thay S. pastorianus |a s&n pham lai tao gitia loai
phd bién nhat |a S. cerevisiae va S. eubayanus, mot loai
ndm men chiu lanh cla viing Andes (Argentina) [1]. Bia
lager nhanh chéng phé bién khép thé gidi va hién la dong
bia thinh hanh nhat hién nay. Hau hét céc loai bia san



PRODUCTION OF SELENIUM
ENRICHED YEAST USING
SACCHAROMY CES PASTORIANUS FOR
ADDLICATION IN PHARMACEUTICAL AND
FUNCTIONAL FOOD PRODUCTS

Summary

Selenium is one of the essential trace
minerals in human nutrition. Products
enriched with organic selenium is
recommended for immunostimulation,
prophylaxis and treatment of inflammatory
and cardiovascular diseases, prevention

of cancer, anti-aging. Selenium enriched
products available in Vietnam are imported
or based on imported ingredients. Several of
such selenium sources are of low quality due
to the high content of free and toxic inorganic
selenium. Attempt of producing selenium
yeast in Vietham has been done since 1990s.
In this report, based on data obtained by
previous studies at laboratory scale, selenium
enriched (1000 ppm) yeast production has
heen scaled-up and optimized using a 300
liter pilot fermentor utilizing the beer yeast
strain Saccharomyces pastorianus CNTP 7192.
The optimal fermentation parameters are as
follows: selenium content in the fermentation
medium 115 ppm, yeast inoculation rate

8%, nutrient content in the fermentation
medium 13%, fermentation time 17 hours,
feeding 3 times. The same production
parameters could be scaled-up to the 1500
liter model. The obtained product has met
technical requirements as an ingredient for
pharmaceutical and functional food production.
Selenium enriched (1000 ppm) yeast
manufactured by Food Industries Research
Institute has been used as an ingredient for
the production of drugs and functional foods
by a number of pharmaceutical companies in
Vietnam.

Keyword: yeast, selenium, pharmaceutical,
Saccharomyces pastorianus, beer.
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xudt tai Viét Nam s0 dung ndm men S. pastorianus. Trong
nghién ctu nay, S. pastorianus dudc ting dung nhdm san
xuat ché phdm ndm men giau selen lam nguyén liéu trong
dugc phdm va thyc phdm chic nang.

Selen 1a mot thanh phan khoang chat khong thé thiéu
trong dinh duéng cta con ngudi. Trong thuc phadm, selen la
yéu t6 vi lugng va ton tai chl yéu & dang selenomethionine.
Acid amin chiia selen nay dudc hap thu dé dang va chuyé°n
hda thanh cac hgp chat chiia selen khac can thiét cho co
thé. Cac nudc cé nén cong nghiép phat trién da s dung
n&m men chuia selen dé lam thuéc du phong va diéu tri bénh
tat kha sém. Phap c6 Celium (lam tang co dia chéng bénh
tat). Ndm men giau selen dugc mot s6 hang duge pham dap
thanh vién nén, déng trong cac chai khodng vai tram vién
dudi dang thuic phdm bé sung. Phéi hgp ndm men chiia selen
véi cac vitamin C, E, B-carotene & Blic cé Protecton; Han
Quéc co6 Saylom, Belaf, Cigelton, Youngton.. Cac thudc nay
déu 1a hén hop trong dau chiia B-carotene (15 mg), vitamin
E (400 IU), vitamin C (500 mg) va ndm men chia selen (50
Hg). Hién nay, thudc chiia ndm men giau selen dugc khuyén
céo dung dé ting stic dé khang, chéng lai bénh tat, dung du
phong va diéu tri cac qua trinh viém, bénh tim mach, ung
thu, chéng 130 hoa [2, 3, 4]. C4c ché phdm nay da dudc ban
& Viét Nam va ngay cang dugc nhiéu ngudi ua chudng.

3 Viét Nam, nhiing nghién ctiu dau tién vé san xuat ndm
men giau selen da dugc thuc hién vao thap ky 90 cla thé
ky trudc tai Trudng Dai hoc Dugc Ha Noi [5, 6]. Nam 2000-
2002, Trung tam Nghién ctu va Phat trién khoa hoc cong
nghé dugc, T6ng cong ty Dugc Viét Nam da thuc hién dé tai
“Nghién ctiu san xudt ndm men giau selen quy mé phong thi
nghiém”. Céc tac gia da thu dugc men bia chiia selen ham
lugng tu 400-600 ppm da dugc Vién Kiém nghiém, Bo Y té
thdm dinh [7]. N&m 2000-2003, nguyén liéu ndm men chia
selen da dugc phdi hgp véi B-carotene, vitamin C, vitamin
E dé tao vién nang mém BECELEN. Nang mém chia ndm
men giau selen nay da dugc thii tac dung trén cac van dong
vién dién kinh chay 3000 m, tai Trudng Pai hoc Thé duc thé
thao (TU San, Béc Ninh) [8].

Thtia hudng nhiing thanh tyu dat dugc truéc do trong
nghién ctiu  quy mo phong thi nghiém, Trung tam Vi sinh
vat cong nghiép va Trudng Pai hoc Dugc Ha N&i da hgp tac
nghién ctu hoan thién cong nghé san xuat nAm men giau
selen hiiu cd 6 quy mo pilot. B&4o céo nay dé cap t6i nhiing
két qua da dat dugc.

Nguyén vat liéu va phuong phap nghién ciiu

Chlng Saccharomyces pastorianus CNTP 7192 phuc vu
nghién cliu dugc 1ay tu bd suu tap giéng vi sinh vat cong
nghiép thuc phdm (Vién Céng nghiép Thuc phdm). Pay la
chling dang dugc st dung pho bién trong s&n xuét bia (hinh
1). Cac hoa chét st dung & quy mo phong thi nghiém déu
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thudc nhém hoa chat tinh khiét phuc vu phan tich. Cac
héa chat phuc vu san xuat & quy mo pilot thudc nhom
héa chat cong nghiép, phu hgp véi cac yéu cau cho san
xuat thuc pham.

Hinh 1: ndm men Saccharomyces pastorianus CNTP 7192
phuc vu san xuét ché phdm ndm men giau selen dang duoc
béo tén luu gi tai Trung tdm Vi sinh vat céng nghiép
(Vién Céng nghiép Thuc phdm), thanh chén tuong ung véi 5 um

Nham san xudt ndm men vdi ham lugng selen 1000
ppm, mo hinh thyc nghiém Taguchi véi cac budc chl chét
sau dugc s dung:

- Tim sy lién quan gitia ham lugng selen trong nam
men, hiéu suét sinh kndi ndm men véi néng do cla selen,
noéng do co chat cla dich nudi cdy, thdi gian nudi cdy, s6
lan bé sung dich nudi cdy va ty 1&é men giéng dua vao.

- S0 dung phan mém phan tich dé tim ra céc thong
s0 t6i uu.

- Ap dung céc thong s& t6i uu tién hanh nudi cay men
bia chiia selen ham lugng 1000 ppm trén thiét bi Ién men
dung tich 300 lit (hinh 2).

Hinh 2: hé théng 1én men tu dong Uing dung trong san xudt
ché phdm ndm men giau selen
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Viéc thiét k&€ mo6 hinh thuyc nghiém dugc thuc hién
bang phan mém Design Expert V6.06, lién quan nhan
qua (dinh tinh va dinh lugng) bang Form Rules V3.2. T6i
uu hoa céac thong so, udc tinh gidi han min/max clia cac
thong s6 va du doan céc tinh hudng xau dugc giai quyét
bang phan mém INForm V3.3.

Pinh lugng selen dugc tién hanh theo phudng phap
do quang (theo USP 24). Quy trinh tém tat nhu sau: mau
dugc dét trong binh 6xy, hdp thu bang HNO, 30%, sau
dé cho phan ling véi 2-3 diaminonaphtalene, chiét bang
cyclohexan va do do hép thu & budc séng 380 nm. Chat
chudn va méu trang dugc st dung 1am doi chiing. Ngoai
ra, mau con dugc gUi t6i Vién Kiém nghiém, Bo Y t& dé
xac dinh ham lugng selen hiiu ¢ va selen ty do bang
phudng phap do quang phé hdp thu nguyén tli. Céc chi
tiéu vi sinh vat dugc xac dinh tai Vién Céng nghiép Thuc
pham dua trén Tiéu chuén Viét Nam. Mot s6 chi tiéu khac
duagc xéc dinh theo Dudgc dién Viét Nam (ham &m - DDVN
lll, phu luc 5.16; tro sulphate - DBVN lll, phu luc 7.7;
Nitrogen amin - DBVN lIl, phu luc 7.7).

Két qua va ban lua
qua va van iuan

Trong nghién ctu trudc day trén thiét bj BioF105000 s
dung chling Saccharomyces cerevisiae trong moi truéng
selen 10 pg/ml, men giéng 10%, khi 200 ml/phut,  30°C,
chung t6i da thu dugc ham lugng selen ti 400 dén 600
ppm [7]. Tuong ty nhu vay, véi cac ndng do selen ban
dau khac nhau, ching toi da thiét 1ap dugc moi quan hé
gilia 2 thdng s6. K&t qua dudgc trinh bay & bang 1.

Béng 1: lién quan gidia néng dé selen trong méi trudng
véi ham lugng selen trong t€ bao ndm men (diéu kién: T°
khodng 28-30°C, men giéng 5%, thdi gian nudi cdy 14 gid)

Selen/moi trudng Selen/ndm men

TT
(ng/ml) (ppm)
1 70 800
2 100 1100
3 150 1150
4 160 1210
5 170 1340
6 180 1470

M6 hinh thuc nghiém tim cac diéu kién t6i uu

M& hinh thyc nghiém Taguchi trong san xuét ché
phdm ndm men giau selen hiiu co dugc thuyc hién véi
nam bién s¢ doc lap do la: x, - nong do selen trong moi
trusng, pg/ml; x, - lUgng men gidng, %; X, - Ndng do dudng
cla dich nudi cdy, %; x, - thdi gian nudi cdy, gid; x, - s6



Ian b8 sung dich nudi cdy, lan. Hai bién s6 phu thudc cla
mo hinh 1a: y, - ham Iugng selen trong ndm men, ppm;
y, - sinh khdi ndm men, g. Noi dung so do dudgc thuc hién
trong bang 2.

Béng 2: cdc gia tri gan trong mé hinh thuc nghiém Taguchi

Ma gan X, X, X, X, b &
1 40 4,5 9 8 1
2 70 5,0 11 12 2
3 100 5,5 13 16 3
4 130 6,0 15 24 4

Dua trén md hinh thuc nghiém Taguchi, 16 thi nghiém
thuc té dudc tién hanh véi cac thong SO X, X, Xy X, X,
dinh trudc va thu dudc 16 cap két qua vé ham lugng selen
(y,) va sinh khi (y,) (bang 3).

Béng 3: di7 liéu thuc nghiém thu dugc tir mé hinh Taguchi

Thuc

nghlém X1 X2 X3 X4 X5 y1 y2
1 70 | 55 | 15 8 | 2 | 8769| 165
2 40 | 60 | 15 | 24 | 4 | 717,8| 166
3 70 | 45 | 11 16 | 4 [1057,6| 10,0
4 130 | 50 | 13 8 | 4 |[14454 | 12,7
5 100 | 45 | 13 | 24 | 2 | 7844 104
6 70 | 50 9 | 24 | 3 |1197,0 | 121
7 40 | 50 | 11 12 | 2 | 4212 124
8 130 | 45 | 15 | 12 | 3 [1731,6| 108
9 70 | 60 | 13 | 12 | 1 | 7805 | 185
10 100 | 50 | 15 | 16 | 1 | 730,0| 13,6
11 100 | 55 9 | 12 | 4 |14076| 156
12 40 | 55 | 13 | 16 | 3 | 5915/ 16,1
13 130 | 6,0 9 | 16 | 2 |12161| 173
14 70 | 45 9 8 | 1 | 8330/ 107
15 130 | 55 | 11 | 24 | 1 |14915]| 144
16 100 | 6,0 | 11 8 | 3 [12247] 175

Phén tich két qua mé hinh thuc nghiém

- Ham lugng selen trong t€ bao nd&m men chi bi anh
hudng bdi ndng do selen (X,) va so6 lan bo sung dich nuéi
cdy. Ham lugng selen trong ndm men cao khi nong do
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selen va tan s6 bé sung dich nudi cdy cao va ngugc lai.

- Lugng sinh khdi men thu dugc bi anh hudng bdi:
ligng men giéng dua vao (x,), 7n6ng dd co chét (x,), thoi
gian nudi cay (x,) va so lan bo sung dich nudi cay (x,),
khong bj anh hudng bdi nong do selen (x,). Khoi lugng
nam men sinh dugc cao khi: lugng men gidbng dua vao
nhiéu va thdi gian nudi cdy ngén, néng do cd chat cla
dich nuoi cay cao va tan so bd sung dich nuoi cay thap.

) biéu dang chd y la anh hudng trai ngugc clia x: néu
bo sung dich nudi cdy nhiéu lan thi ham lugng selen trong
t€ bao ndm men y, s& cao, trong khi khéi lugng n&m men
y, thu dugdc c6 thé thap. Néi chung, cac diéu kién (x,),
(X,), (x,) @nh hudng dény,, y, déu theo nhiing quy luat
don gian tuyén tinh. Riéng (x,) va (x) &nh huéng dén khi
lugng nam men sinh dugc theo nhiing quy luat phuc tap
han (khdng tuyén tinh). Anh hudng cla x, va x, t6i khoi
lugng men sinh dugc minh hoa béi hinh 3.

y2

Hinh 3: anh hudng cta néng dé co chét cua dich nubi cdy
va tdn sé b6 sung dich 1én khéi lugng ndm men thu duoc

T6i uu hoa diéu kién nuéi cdy men bia chiia selen
1000 ppm

D@ liéu bang 3 dugc dung cho dau vao téi uu hoa
cac diéu kién nudi cay s dung: thuat toan RPROP;
nhém thi 10 va 14; 1 I6p 4n; 2 nut; ham truyén I6p 4n
- Assymmetric Sigmoid; ham truyén IGp ra - tuyén tinh;
yéu t6 moment 0,8; van toc truyén 0,7; s6 vong lap toi da
1000; sai s& binh phuong trung binh 0,0001; mau ngau
nhién 10000. Cac yéu t6 rang budc bao gom: thdi gian
nubi cdy (gio) x, <24; tan s6 b6 sung dich nubi cdy x <4.
Muc tiéu dat dugc: ham lugng selen trong té€ bao nam
men trong khoang 800-1200 ppm; lugng sinh khoi ndm
men sinh dugc cang cao cang tét. K&t qua cac diéu kién
t6i uu hoa dung cho viéc nudi cdy men bia chiia selen
1000 ppm tim dugc la:
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- Nong do selen 6 mdi trudng nudi cay: 115 pg/ml

- Lugng men giong: 8%

- Nong do ca chat dich nubi cay: 13%

- Thoi gian nudi cdy: 17 gio

- S8 1an bd sung dich nuéi cay: 3 lan

_ Két qua tinh toan vé diéu kién t6i uu dugc kiém chiing

bang san xuét § quy mé pilot. Chung t6i da tién hanh 5
mé thi nghiém trén thiét bi Ién men 300 lit. Ham lugng
selen trung binh dat dugc la 1067+73 ppm. V&i cach nudi
cdy G diéu kién t6i uu da néu, dy doén theo phan mém
INForm thi ham lugng selen trong t& bao ndm men la 925

ppm. Nhu vay, két qua thyc nghiém la pht hgp véi du
doan.

Hién nay, Trung tdm Vi sinh vét cong nghiép (Vién
Cong nghlep Thuc pham) da bat dau san xuat che pham
nam men giau selen & quy moé 1500 lit cho mot s cong ty
dugc trong nudc (Cong ty C6 phan dugc pham Nam Ha,
Cong ty C6 phén dugc Trung uong Mediplantex, Cong
ty C6 phan dugc phdm Gia Nguyen Coéng ty C8 phan
Bioscope Viét Nam). S&n phdm n&m men selen cla Vién
san xudt dap ung cac tiéu chi sau:

- Tinh chat: bot kho toi, mau vang nau nhat dong nhat
- Binh tinh: ch& phdm ¢6 phan ting dinh tinh cla selen
- Ham 4m: < 8%

- Tro sulfat: < 10%

- Nitrogen amin: < 5%

- Kim loai nang: arsen: < 1 ppm; chi: < 10 ppm;
cadimi: < 1 ppm; thuy ngan: < 1 ppm

- Mudi selen hoa tan: < 20 ppm

- Ham lugng selen trong ché phdm ti 900-1200 ppm

- Do nhiém khuén: dat theo muc 4, phu luc 10.7 DBVN
1]

Ché phdm ndm men chiia ham luong selen 1000 ppm
san xudt to ndm men S. pastorianus.
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Két luan
B

Dua trén cac nghién clu trudc day 6 quy md phong
thi nghiém, nhdm nghién clu da xac dinh dugc cac thong
s6 cho s&n xuat ché phdm ndm men giau selen & quy mé
pilot. S&n phdm dap ling c4c yéu cau nguyén liéu cho
dugc phdm va thyc phdm chic nang. Hién tai, Trung tam
Vi sinh vat cong nghiép da bat dau cung cap san pham
cho thi trudng, gép phan gidm nhap khau nguyén liéu,
phuc vu hiéu quad nganh s&n xuédt dugc pham va thuc
phdm chuic nang trong nudc
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