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Tém tit: NAm men tir 1au dd dugce xem 1a mot trong cac dbi tuong nghién ctru chinh cta nganh
Cong nghiép thyc pham. Nam men c6 kha nang hip thu va ddng hoa k&m dé tao ra dong san phim
nidm men giau k&m 1a ngudn thyc phim chirc ning c6 gia tri dinh dudng cao, dam bao an toan thyc
phim. Trong nghién ciru ndy, chung t6i nghién ctru, lwa chon mot s didu kién anh huong dén qua
trinh thu nhén sinh khdi ndm men giau k&m tir chung ndm men Saccharomyces pastorianus CNTP
4054 c6 kha ning tich luy kém cao, dugc sang loc trong b suu tap gidng ctia Trung tim Vi sinh
vat cong nghiép - Vién Cong nghiép thyc pham. Diéu kién phii hop cho qué trinh 1én men thu sinh
khéi ndm men giau k&m cua ching Sacchromyces pastorianus CNTP 4054: glucdzo - 200g/1, cao
nidm men - 50g/1, ZnSO, - 750mg/1, 1én men & nhiét d6 30°C trong 72 gio, gia tri dau vao pH=7.

Tuwr khoa: Nam men, nam men giau kém, sinh khoi nam men, Sacchromyces pastorianus.

1. Mé dau

Sinh khéi cia ndm men rat giau protein,
lipid, cac vitamin va khoang chat. Trong ndm
men ty I¢ protein vao khoang 44 - 45%, glucid
25 - 35%, lipid chiém khoang 1,5 - 5%, cac chit
khoang 6 - 12%. Pac bi¢t 1a ham luong axit
amin, vitamin nhom B trong ndm men rat cao,
dé tidu hoa va hip thu. Vi thanh phan dinh
dudng phong phu, bdt nim men di duoc sir
dung nhu mot chét b sung dinh dudng, no la
mot nguoén dinh dudng giau khoang chit,
vitamin [1, 2].
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Kém la mot vi khoang c6 vai tro dac biét
quan trong cho phit trién chiéu cao, co bap va
mién dich cua tré nhé. Ddng thoi k&m tham gia
vao hau hét cac qué trinh trao ddi chét cua co
thé. Chinh vi thé, viéc bd sung kém vao ché do
dinh dudng 1 hét sirc can thiét. Tuy nhién, kém
khong d& dang hép thu vao co thé & dang tu
nhién ma ching phai duge gin vao chit mang
khac, “chelated” k&m vdi cac hop chat hitu co,
amino axit hodc dugc dong hoa trong co thé vi
sinh vat.

N4m men di duogc st dung lam phuong tién
véan chuyén céac vi chit dinh dudng nho vao kha
nang lién két va van chuyén kim loai vao té
bao. Kha ning nay c6 dugc l1a nho nAm men c6
thanh phin phong phu cac protein v6i ham
lugng cao [3, 4]. Déac biét, nim men gidu cac
nguyén td vi lugng da dugc tao ra bang cach bo
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sung cac muéi v co cua cac nguyén t6 vi lugng
mong muén vao méi truong 1én men. Trong
subt qua trinh 1én men cac protein cia nam men
s& lién két voi cac ion kim loai va chuyén hoa
chung thanh dang hitu co tich liy trong té bao
[5]. Bén canh d6 kém lai 1a mot nguyén to vi
luong dac biét quan trong trong qua trinh 1én
men, vai trd ctia nd ¢ thé duoc hiéu nhu 13 chat
kich hoat cac enzymedehydrogenase ethanol.
Ngoai ra, v6i nAm men, thiéu k&m c6 thé din dén
qua trinh 1én men chdm hoic khong day du [6].

Ung dung cac dic tinh wu viét cia sinh khbi
nam men ciing nhu kha nang hap thy kim loai
ngng noi chung va nguyén t6 vi lugng k&m noi
riéng vao sinh kh6i ciia minh nim men
Saccharomyces dugc quan tam nghién ciru dic
biét dé thu san pham bot ndm men gidu kém
nham tan dung cac loi ich, tic dung ctia kém
ddi véi co thé sinh vat.

2. P6i twong va phwong phap nghién ciru

2.1. Péi twong

Ching nim men Saccharomyces pastorianus
CNTP 4054 (dwoc ldy miu tir nha may bia ving
Niagara - Canada) c6 kha néang tich liiy kém cao
tr moi truong nudi cdy (ham lugng kém tich
lity trong sinh khdi kho khoang 3200mg/kg) da
dugc sang loc tir bo suu tap gidng ciia Trung
tam Vi sinh vat cong nghiép - Vién Cong
nghiép thuc phim [7].

2.2. Phuong phap

2.2.1 Phu"ong phap lwa chon nguon muoi kém,
nong dé va thoi diém bo sung phu hop cho su tich
lity kém trong sinh khoi nam men

Pé lya chon ngudn k&m phu hop cho vige
tao sinh khdi ndm men giau k&m, cac loai mubi
kém dugc khao sat gom Zn(NO;),, ZnSOy,,
ZnCl, v6i cac dai ndng do: 100, 250, 500, 750,
1000, 2000mg/1. Sau khi da Iya chon dugc n(‘Sng
d6 va ngudn mudi kdm phu hop tién hanh 1én
men bd sung mudi kém tai cac thoi diém 0, 12,
24 gidy dé xac dinh diéu kién pht hop nhét.

2.2.2. Phuong phap khdao sat anh huong cua
nguon dinh dudng t6i qud trinh tich lity kém

Thi nghiém khao sat ngudn cacbon cho qua
trinh tao sinh khdi ndm men giau kém duoc
thuc hién trén méi trudng co ban c6 chira: 3g/l
cao ndm men, 3g/l dich chiét man, 5g/l bacto
pepton co bd sung them 100g/l voi mot trong
cac ngudn cacbon can khao sat chon lya sau:
glucozo, galact6zo, fructézo, lactdozo, mant6zo,
saccar6zo c¢6 ngudn goc tir hang Merk (Dirc).
Tiép theo, tién hanh khao sat néng d6 cacbon
phit hop & 10, 20, 30% dé xac dinh dugc ndng
d6 phu hop cho qua trinh tich liy kém.

Nguén ni to bao gém cao nam men,
tripton, pepton d1ch chiét man, cao thit bo,
caseln c6 ngudn goc tor hang Merk (Ptrc), 10g
mdi loai duoc bd sung vao méi trudng co ban
c6 chira 200g glucdzo khao sat anh hudng boi
cac ngudn ni to téi qua trinh tich liy kém. Tiép
tuc thi nghiém khao sat cao ndm men véi néng do
10, 30, 50, 70g/1 dé xac dinh ndng d6 phu hop.

2.2.3. Phuong phdp khdo sat diéu kién pH,
nhi¢t do toi qua trinh tich lity kém

Moi truong dugce sir dung trong nghién ctu
c¢6 chira: 50g/1 dich chiét man 200gL glucdzo,
750mg/l ZnSO,. Thi nghiém dugc tién hanh
trén binh tam giac dung dich 250ml trong d6 co
chua 100ml dung dich moi truong lén men. pH
cua dich moéi truong trudc 1€n men dugc khao
sat tai cac gia tri: 4, 5, 6, 7, 8, 9 hiéu chinh b?ing
dung dich H,SO, 0,1M hoac NaOH 0,1M. Cac
murc nhiét d0 duoc khao sat la 26, 28, 30, 32,
34, 36°C dé tim ra diéu kién thich hop nhét.

2.2.4. Phuwong phdp do phd hdp phu
nguyén tw (AAS)

Ham lugng kém tong sd trong té bao nim
men dugc xac dinh bang phuong phap phd hép
phu nguyén tr (AAS) duoc thyc hién tai khoa
Hoa phan tich - dai hoc Bach khoa Ha Ngi. Sinh
khdi ndm men khé duge xir Iy bang phuong phap
Demirci [8]. Mau sau khi dugc xir Iy dua vao hé
thong may do pho hap phu nguyén tir va tién hanh
phan tich ham lugng kém & budc séng 213,9 nm
(TCVN 5914 - 1995).
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3. Két qua nghién ciru

3.1. Két qua lwa chon nguén mudi kém, xdc
dinh nong do va thoi gian bo sung phu hop cho
qua trinh tich lity kém

3.1.1 Két qua liea chon nguon mudi kém va xdc
dinh nong do phu hop cho quda trinh tich lity kém

Sau khi tién hanh lam thi nghiém khao sat
lua chon nguon mudi k&m phu hop cho viée tao
sinh khdi ndm men gom 3 mu01 kém:
Zn(NQOs),, ZnSO,, ZnCl, véi cac nong do 100,
250, 500, 750, 1000, 2000 mg/l thu duoc két
qua nhu bang sau:

Bang 1. Anh huéng ctia cac ngudn mudi kém toi ham lugng kém tich lity va khéi lugng sinh khbi khd ctia ndm men

Nong do cdc yp 4 11rong sinh khéi kho (g/100ml)

Ham luong kém

mudi k&m trong sinh khdi kho (mg/kg)

(mg/l) Zl’l(NO3)2 ZHSO4 ZnC12 Zl’l(NO3)2 ZHSO4 ZnC12

0 1,19+0,10  1,19+0,11 1,19+0,12 348 +87 348 + 89 348 + 90
100 1,16£0,09  1,16+0,09 1,16+0,10 1500+ 101 1578 £102 1429 + 105
250 1,03+0,08  1,08+0,10 1,10+0,10  2801+107 3290+ 99 3143 £ 111
500 1,03+£0,07  1,06+0,08 1,00+0,11  4798+110  5342+110 5116+ 96
750 0,95+0,10  0,97+008  097+0,07 8687 +98 9395 + 92 9018 + 89
1000 0,42+0,06  0,45+005 048+0,04  12899+107 14295+103 13276+ 101
2000 0,13+0,05 0,08+£002  0,09+0,02  21866+102 23299+ 109 22387+ 102

Két qua trén cho thidy ham luong tich liy
kém trong sinh khéi khé cua cac ching ndm
men & moi loai mudi kém va & mdi n6ng do
kém 1a khac nhau. Pic biét mudi kém sunphat
cho kha ning tich liiy k&m cao hon hin hai
mudi con lai & tt ca cac ndng d6 nghién ciru.
Didu nay c6 thé duoc gidi thich 1a do khi bo
sung mudi ZnSO, dong thoi ciing bo sung
ngudn vi lugng cua nguyén t6 S, ddy 1a ngudn
dinh dudng phu hop cho qua trinh sinh truong
va phat trién cia nAm men noi chung. Bén canh
d6, nong d6 mudi kdm bd sung vao moi truong
nudi cdy c6 mdi lién quan tuyén tinh véi ham
luong kem tich liy trong sinh khdi. Nong do
mudi k&m bd sung cang cao thi ham luong kém
tich liy trong sinh khéi cang nhidu. Tuy nhién,
tac dung doc hai cia kim loai nay lén sinh
truong va phat trién cua té bao lai rt 16 rét khi

tang dan néng d6 mudi kém. Qua bang trén
ciing chi ra khi ning ndng d6 mudi k&m sunphat
lén 750mg/l1 hiéu qua tich kém kha cao dat
9395mg/kg. Pong thoi, kha ning sinh trudng
phat trién ctia chung giéng chwa bi giam manh,
thé hién & khéi lugng sinh khdi kho thu duogc 1a
0,97g/100ml moi trudng. Chinh vi thé mudi
k&m sunphat véi néng d6 750mg/1 s€ dugc lua
chon cho céc thi nghiém tiép sau. Viéc lua chon
nguén mudi kém 1a ZnSO, ciing phi hop véi
két qua nghién ctru ciia nhom tac gia Somayeh
K. A. va cong su [9].

3.1.2. Két qua khao sdt thoi diém bé sung mudi
kem cho qua trinh tich lity kém

Thi nghiém xac dinh thoi diém bo sung
mudi k&m tai 0, 12 va 24 gid vao qua trinh 1én
men cho két nhu sau:

Bang 2. Anh hudng cuia thoi diém bd sung mudi kém t&i ham lwong kém tich iy va
khoi lwgng sinh khoi kho ctia nam men

0 gis 12 gic 24 gio
Khoi lugng sinh khoi kho 0,94+ 0,01 096+0,01 1,00 0,09
(2/100ml)
Ham lugng kém tich Iy trong 4,5 | g9 9019+ 112 8901 + 92

sinh khdi kho (mg/kg)
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Dua vao bang trén ta nhan thiy thoi diém
bd sung mudi k&m sunphat c6 anh huéng rat
16n téi ham lugng k&m tich lily trong sinh khi
nam men. Pong thoi, khi thay doi thoi diém bo
sung k&m tir 0 dén 12 va 24 gio thi 1am luong
kém tich Iily giam dan. Tuy nhién, khi bo sung
mubi k&m sunphat sau thoi diém dau cua qua
trinh 1én men 12 va 24 gio thi tac dung ddc hai
gy ra boi ndng do cao cua ion kim loai nay
giam dan. Két qua nay ciing phu hop véi két
qua ctia nhom nghién ctru Roepcke khi nghién
ctru xac dinh anh huong boi thoi diém bd sung
kém dén luong kém tich luy trong sinh khdi
ndm men [9].

3.2. Két qud lwa chon nguon dinh dwéng phi
hop cho qua trinh tich lity kém

3.2.1. Két qua hea chon nguén cacbon va ni to
cho qua trinh tich lup kém

Sau qua trinh khao sat nguon dinh dudng
cho qua trinh 1én men cho kha néang tich luy
kém cao. Trong d6, ngudn cacbon gom:
glucdzo, galactdzo, fructdzo, lactdzo, mantdzo,
saccar6zo; ngudn ni to gom cao nim men,
tripton, peptén, dich chiét man, cao thit bo,
casein. Két qua thu dugc trong bang 3.

Bang 3. Anh hudng ctia cac ngudn cacbon, ni to tdi ham lugng kém tich lity va khéi lugng sinh khdi kho clia nAm men

Ham lugng k&m Khoi lugng sinh

Ham Iuong kém Khoi lugng sinh

N khéi kho X khéi kho

Ngudn - Ngudn p .
cacbon Ti Tilé nito Ti Ti
mg/kg 1é g/100ml o mg/kg 1é g/100ml 1é
% ? % %

Glucozo  9320+113 100 0,97+0,11 100 gzcl)lnam 12506 +119 100 1,29+0,12 100
Galactozo 6151+96 66 0,86+0,08 89  Tripton 2626+ 93 21 088+0,10 68
Fructozo  6524+89 70 0,92+0,09 95  Pepton 3001 + 85 24 095+0,10 74
Lactozo  4194+82 45 041+008 42  Dih 1876 + 81 15  0,62+0,09 48

chiét man
N Cao thit

Mantozo 372879 40  039+006 40 ¢ 3502 + 95 28 1,12+0,11 87
Saccardbzo 7549+ 106 81  0,98+0,10 101  Casein 875+ 82 7 040+0,08 31
Saccardbzo 7549+ 106 81  0,98+0,10 101  Casein 875+ 82 7 040+0,08 31

Theo bang trén cho thdy, khi st dung cac
nguén cacbon, ni to khac nhau thi kha nang tich
lily k€m 1a hoan toan khac nhau. Kha nang tich
lity k&m vao sinh khéi ciia nAm men theo nguén
cacbon dugc nghién ciru giam dan theo thir tu
sau: gluc6zo > saccardzo > fructdzo > lactozo >
mantdzo. Tir két qua nay kéo theo kha nang tich
lity sinh khéi ctia nAm men ciing giam theo thir
ty trén. Diéu nay cé thé dugc giai thich do
ngudn cacbon glucdzo 13 ngudn cacbon dé sir
dung nhét tao diéu kién cho pidm men sinh
truong va phat trién t6t nhat ciing nhu kha ning
tich liy k€m cao nhét. Bén canh d6 viéc su

dung ngudn ni to 1a cao ndm men cho ham
lwong kém tich Iiy va khdi lugng sinh khéi dat
cao nhat Chinh vi vdy, ching toi da lya chon
ngudn cacbon la duong glucozo va nguon ni to
12 cao ndm men cho cac nghién ctu tiép sau.
Déng thoi tién hanh hanh khao sat ngudn dudng
bd sung ¢ cac nong d6: 100, 200, 300, 400¢g/1;
cac nong do cao ndm men: 10, 30, 50, 70g/1
dugc bo sung vao moi tnIo‘ng nuodi céy.

3.2.2. Két qua liwa chon nong dg dirong glucézo
va cao nam men phu hop cho quda trinh tich lity kém

Ham lugng kém tich luy va khdi lugng sinh
khdi kho ctia ndm men & cac nong d6 khac nhau
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cua glucdézo va cao nam men duogc thé hién
dudi bang sau:

100 200 300 400 10 30 50 70

Ham ln¢ng kém tiichs iy (ing/g)
Sinh Khéinam men kKhé (2/100ml)

Ham Iwong glucozo (g1) Ham lrgng cao nam men

== Sinl khoi nam men (2/100ml) =€=Ham lrong kém tich Ly (mg'g)

Hinh 1. Anh huéng ctia ndng do ngudn cacbon, ni o t6i
ham luong kém tich Ity va khoi luong sinh khoi kho
cliia ndm men.

Ket qué cho thiy, su tuong quan tuyén tinh
giita ndng d6 glucdzo va khéi lugng sinh khéi
thu duoc. Tuy nhién, mbi quan hé giita nong do
glucézo voi ham lugong kém tich lily trong sinh
khdi 1a khong tuyén tinh. Diéu nay thé hién &
ham lugng k&m tich liy trong sinh khdi ting
manh khi néng d6 duong glucdzo ting 1én t6i
200g/1. Tuy nhién, khi nong d6 duong ting lén
nguong 300 va 400g/1 thi ham lugng kém tich
lity lai giam dan. Nhéan thay, ham lugng kém
trong sinh khdi dat cao nhat & nong do glucozo
la 200g/1 nén gia tri nay dugc st dung cho cac
nghién ctru tiép theo.

Bén canh d6, ham luong kém tich liy va
sinh khéi nim men thu dugc co su ting 1én
dang ké khi ting ndng do cao nim men tur 10g/1
1én t&i 50g/1. Tuy nhién, khi tang nong do nay
1én t61 70g/1 thi nong d§ cao clia cao nam men
lai gdy nén hi€u ung nguoc 1é€n qué trinh tich
lity k&m va khdi lugng sinh khéi nAm men. Két
quad nghién ctru cho thay, ham luong k&m tich
Ity dat gia tri cao nhit & ndong d6 cao nim men
1a 50g/1. Do do, ndng d6 nay duoc chung 61 lya
chon dé str dung cho cac nghién ctru tiép theo.

3.3. Két qua khao sat diéu kién pH, nhiét d¢ toi
qua trinh tich liy kem

3.3.1. Két qud anh hueong ciia nhiét dg lén men
toi qua trinh tich lity kém

20 T T T T 20002

0 m!

1,000

(mg/'g) —
2
1o

Khoilugng sinh khoi (g

L5000

Ham lrgng Kém trong sinh khoi

26 28 30 32 34 36

Vhiet do 1én men
—4—Ham hmuvi‘%m TONg slllcllill(\l (mg'e)
~—®—Khoi lwong sinh khoi (g'100ml)

Hinh 2. Anh huéng ctia nhiét d¢ 1én men dén qua trinh
phat trién va tich lity kém ctia ching S. pastorianus
CNTP 4054.

Két qua trén cho thiy kha ning sinh truéng
tich lily k€m phy thudgc vao nhi¢t do. Trong
khoang nhiét do tir 28 - 30°C 1a phu hop nhat
cho su sinh truéng va phat trién cia nAm men.
Kha ning tich liiy k8m dat gia trj cao nhat &
30°C. O khoang nhiét do tir 32 - 36°C qua trinh
sinh truong va tich lily kém ctia nAm men giam
dan. Vi vay, chung t6i chon nhiét d6 1én men la
30°C cho cac nghién ctru tiép theo.

3.3.2. Két qua anh hwong cia pH toi qud trinh
tich lity kém

= 20 2 g
= S
4 15 15
2 3
g o 1 2
’a 1 -
g |

‘_.g E 5 0.5 '_u
1 &
g o o 3
E s 6 H o 10 g
= -~ .

—a— S R el i sinh khoi (mz'e)

—®—Ehoi lwong sinh khoi (2/100ml)

Hinh 3. Két qua anh huong cia pH t6i qua trinh tich lity
k&m cuta ching S. pastorianus CNTP 4054.

Két qua trong hinh 3 cho thiy kha ning sinh
truong tich 1ty kém phu thudc vao pH. Trong
khoang pH tir 6 - 7 sy sinh trudng va phat trién
cua cac ching ndm men dat gia tri t6t nhat. Bén
canh d6 pH bang 7 cho kha ning tich liiy kém dat
gia tri cao nhit. O khoang pH tir 8 - 10 qua trinh
sinh trudng va tich liy k&m cua cac ching ndm
men giam dan. Vi vy chung t6i chon gi4 tri pH
bang 7 1a théng sb diéu kién phu hop nht.
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4. Két luan

4.1. Méi truong gdm: glucdzo 200g/1, cao
ndm men 50g/l, 750mg/l ZnS0O,, 1én men &
nhié¢t d¢ 30°C trong 72 gido c6 pH = 7 la di€u
kién phu hop cho qua trinh 1€én men thu sinh
khéi ndm men giau kém tir ching nim men
Saccharomyces pastorianus CNTP 4054,

4.2. pH va nong d6 mudi kém 1a 2 yéu t6
quan trong anh huéng dén ham lugng kém tich
lity trong sinh khdi nAm men Saccharomyces.
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Study on Suitable Conditions
for Obtaining Zinc - Enriched Yeast Biomass
by Strain Saccharomyces pastorianus CNTP 4054

Le Hong Quang'~, Nguyen Thi Trang?, Le Duc Manh” Nguyen Thi Minh Khanh?,
Trinh Thanh Ha?, Le Thi Tham?, Pham Thu Trang2

"Faculty of Food Science and Technology, Vietmam National University of Agriculture,
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Abstract: Yeast has long been considered to be one of the main subjects of the food industry.
Yeast has the ability to absorb and assimilate zinc to creating a group of zinc - enriched yeast
products, which are source of functional products with high nutritional value, ensuring food safety. In
this study, we examined, selected some conditions that affected the uptake of zinc - enriched yeast
biomass by Saccharomyces pastorianus CNTP 4054 with high level of zinc accumulation. This strain
was selected from Microorganism of the Center of Industrial Microbiology, in Food Industries
Research Institute. Suitable fermentation conditions for zinc - enrich biomass by strain Saccharomyces
pastorianus CNTP 4054 were glucose - 200g/1, yeast extract - 50g/1, ZnSO4 - 750mg/1, fermented at
30°C for 72 hour, input value pH = 7.

Keywords: Yeast, zinc - enriched yeast, biomass of yeast, Sacchromyces pastorianus.



