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TOM TAT

Hién nay, Saccharomyces cerevisiae la chung nim men khéng chi dugc timg dung rong rdi trong nganh 1én
men d6 udng va san xuéit protein don bao ma con duge bd sung vao thirc dn chin nudi. Myc dich cua nghién
clru nay 1 t6i uu cac didu kién 1én men cua chung S. cerevisiae Sc2.75 cho sinh khéi ndm men cao trén ngudn
nguyén liéu ré tién. Khdi lugng té bao ndm men phy thudc déang ké vao ndng do cac thanh phin méi truong,
cac ngudn C, N, P, mudi khoang va cac yéu 6 1i hoa (pH, thoi gian 1én men). Khéi lrong té bao ndm men dwoc
xdc dinh theo phuong phép xac dinh khdi lwrong khé. Ti két qua t6i vu don bién dé xac dinh khoang t6i wu va
ti ru bang phu'ong phap dap tng bé mit - mo hlnh cAu tric phic hO‘p tai tim bang phin mem Des1gn Expert
10, méi trudng t6i wu 1én men cho sinh khdi ndm men khé cao véi ndng d6 ti wu cia cac yéu tb (rf duong,
Urea, KH,PO,, MgSO, va NH,Cl) lan luot 1a 16 13%, 0 46% va 0,22%, 0,04%, 0,4% va pH 6, tde do lac
150rpm, thoi gian 1én men 18 gio cho khéi luong té bao ndm men cao nhit dat 10,71 g nidm men kho/L, cao
gép 2 14n so véi khdi luong té bao ndm men thu duoc ¢ moi truong dbi chimg (YPD) va cao gip 1,7 lan so VvOi
moi trudong ban diu. Két qua nghién ctru nay lam tién dé cho cac tmg dung 1én men céng nghiép dé san xuat

probiotic cho thirc an chan nudi.

Tir khéa: Ri duong, RSM-CCD, Saccharomyces cerevisiae, sinh khoi, t6i uu

MO DAU

Sinh khdi nAm men dugc st dung rong rai nhu
ngu(‘”)n cung cép protein cho nguoi va dong vat trong
thirc dn chin nudi hodc cac san phdm bd sung cho
con nguoi (Haldsz, Lasztity, 1990; Solomon et al.,
2017). Nhiéu nghién ctru di st dung ching nim men
S.cerevisiae dé san xuét protein don bao, glucan,
carotenoid (Bekatorou et al, 2006; Kwiatkowski,
Kwiatkowski, 2012; Mata-Gomez et al., 2014).
Nhiéu phé phu pham cong-nong nghiép da duoc sur
dung 1am ngudn co chit dé san xuit sinh khéi nim
men trén quy mod cong nghiép, déc biét la ri duong.
Ri duong 1a phy phim cia nganh cong nghiép ché
bién duong va dugc st dung nhu co chat chinh cua
qué trinh san xuét sinh khdi ndm men gitp don gian
hoéa qua trinh va lam giam gia thanh khi so sanh véi
viéc sir dung cac ngudn co chét khac. Ri dudng chira
17 - 25% nudce, khoang 47 - 50% sucrose, khoang
0,5 - 1% ngudn nitrogen, cic protein, vitamin va
khoéng chét khac (Gomez-Pastor et al., 201 1).

Trén thé gidi cd nhiéu nghién ctu sir dung ri

duong nhu ngudn co chit cung cip carbon chinh dé
san xudt ting sinh khdi nam men (Pathissery,
Rosamma, 2013; Schnierda et al, 2014). Trong
nhitng huéng nhim nang cao sinh khdi ndm men la
t6i wu hoa thanh phan nudi cdy dang dugc quan tim
nghién ctru. Phuong phap dap tng bé mat (RSM) la
mot cong cu linh hoat va hiéu qua, cung cap cac
thong tin can th1et trong cac anh hudng cua cac bién
sO quy trinh va tong quan céc sai s thuc nghiém nho
nhit. RSM dugc ap dung rong rai dé toi uu thong 50
qué trinh nudi cdy dé san xuét lipase va con sinh hoc
(Garlapati et al., 2013; Hamouda ef al., 2015). Muc
dich cua nghién ciru nay 13 t6i wu diéu kién 1én men
ndm men st dung ri duong nhu ngudn carbon cho
sinh khdi nAm men 16n nhét.

NGUYEN/VAT LIEU VA PHUONG PHAP
Vit liéu

Chung S. cerevisiae ,Sc2.75 thuéc Bo suu tap
chung ctia Phong Céc chat chirc nang sinh hoc, Vién
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Cong nghé Viét Nam. Méi truong: Cac mdi truong
1én men dung trong nghién ctru gdm c6: YPD (yeast-
peptone-dextrose) (g/L): yeast extract 10, peptone
10, dextrose 20. Moi truong NM (%): ri duong 10,
urea 0,5, KH2P04 0,5, MgSO, 0,01. Chuin bi g1ong
Ching nidm men dwgc 1én men trong méi trudong
YPD, nubi lic 150rpm trong 18h lam giéng 1én men.

Phwong phap

Phuong phép xac dinh sinh khéi ndm men kho
theo phuong phap cta Li va Mira de Orduiia (2010).

Thiét ké va xir Ii s6 liéu
Céc thi nghiém dugc nghlen cuau doc lap voi
nhau bing cach thay d01 yéu té khao sat trong moi

truong NM. Két qua t6i uu cua thi nghlem truée sé
duoc ap dung cho cac thi nghiém tiép theo. Céc

Ngb Thi Huyén Trang & Vii Vian Hanh

thong sé t6i wu bao gdm: ri duong (8 + 20% w/v);
Urea (0 + 1,6%); KH,PO4(0 +1 %); MgSO4 (0 +
0,1%); pH (3,5 = 7); thoi gian (16 - 30h). Cac thi
nghiém st dung: 10% (v/v) gidng, lic 150 rpm, 29°C
+ 2, 18h. Khéi lwong kho duge xac dinh dé chon ra
khoang gia tri thich hgp phuc vu cho thi nghiém da
bién theo phuong phap dap ing bé mit.

Phwong phap quy hoach thuc nghiém

Xac dinh ndng d¢ téi wu cua 3 yéu té anh huong
ri duong, urea va KH,PO,4 bang cach sit dung qui
hoach tryc giao dbi xung, mdi yéu t tién hanh tai 5
muc ( -a, -1, 0, +1, +a) (Bang 1). Bang ma tran thuc
nghiém gdm 20 thi nghiém, trong d6 ¢6 6 thi nghiém
& tam dugc thiét ké boi phan mém Design- Expert”
(Del Castillo, 2007). Mbi twong quan giira gia trj ma
hoéa va gia tri thuc dugce chi ra 6 Bang 1 va Phuong
trinh (1).

Bang 1. Gia tri ma hoa va gia tri thwc nghiém clia cac yéu té thwe nghiém.

Ki higu Bién sé Pon vi

Gia tri ma héa

-a -1 0 +1 +a
X4 Ri dwong % 5,9 10 16 22 26,09
X2 Urea % 0] 0 0,6 1,2 1,6
X3 KH,PO, % 0] 0 0,2 0,4 0,53
Ghi chu: xi = (Xi-X0)/AXi (1); xi la gi& tri m& héa cia yéu tb bién thién thir I; Xi la gia tri that cta yéu té thir i; Xo la gia tri that

cta Xi tai diém trung tam; AXi la buéc nhay.
KET QUA VA THAO LUAN

Khio sat nong d9 ri dwong thich hop cho ting
sinh khoi nam men

Hinh 1 cho thdy & cic ndng do ri duong khac
nhau cho khoi lugng nam men kho khac nhau va cao

hon so v6i méi truong déi chimg (YPD). Sinh khéi
nidm men tang dan va dat gia tri cao nhéat & 16% ri
mat, cho khéi lwong kho 1a 8,57g/L va giam dan khi
nong do ri duong tang dan. Nhu vay, nong do ri
duong 1a 16% la t6i wu cho sy phat trién cua chung,
sinh khdi nAm men khong thay d6i nhiéu khi ting
ndng d¢ ri dudng 1én 18 va 20% (Hinh 1).
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Hinh 1. Anh hwéng ctia ndng do ri dwong téi sinh khdi ndm men.
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Khio sit ngudn nitrogen thich hgp cho ting sinh
khoi nam men

Két qua khao sat ngudn nitrogen thich hop cho
su phat trién cia ndm men cho thdy hau hét cac

déu lam tang sinh khoi nam men so vdi moi truong
doi chung.
Khoi lugng nam men kho thu dugc nam trong

khoang tir 6,5-8,67g/L. Tuy nhién, ngudn nitrogen
cho sinh khoi nam men cao nhat 1a urea vdi nong do

ngudn nitrogen nhu NH4C1 NaNOs;, urea, :
(NH4),SO4, NH4NO3, cao nam men, pepton 0,6% cho sinh khoi kho 1a 8,83g/L (Hinh 3).
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Hinh 2. Anh hwéng ctia ngudn nitrogen t6i khéi lwgng ndm men.
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Hinh 3. Anh hwéng ctia ndng do urea t6i khdi lwgng ndm men.

Khio sat ndng d9 KH,PO, thich hgp cho ting
sinh khoi nam men

Phosphorus ¢6 vai tré quan trong trong hoat
dong sdng ctia nim men. N6 1a thanh phan trong
acidnucleic, nucleoprotein, phospholipid,
Coenzyme A, ATP,...gbp phén vao tao hé dém
diéu chinh pH méi truong (Lwong Duc Phim,
2009). Trong moi truong KH,PO, phan li thanh
ion H' 1am cho hé dém c6 tinh acid, nguoc lai khi
bd sung K,HPO, trong mbi truong s& phan li thanh
OH’ lam méi truong pH c6 tinh kiém, trong khi pH

thich hop cho nim men phat trién 1a méi trudng co
pH hoi acid. Vi vay, KH2P04 duoc lua chon bd
sung vao moi truong va tién hanh tdi wu nong do
(Lé Xuan Phuong, 2008).

O moi trudng co céc néng d6 KH,PO,4khac nhau
cho sinh khéi nam men khé khac nhau va cao hon
sinh khéi tir moi truong YPD. Sinh khdi ndm men
kho c6 su thay ddi khi néng d6 KH,PO, tang dan va
dat cao nhit 1a 0,2% (dat 9,87 g/L) (Hinh 4). Khi
luong KH,PO, it thi qua trinh tong hop protein s&
giam, tong hop lipid sé& tang lén.
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Hinh 4. Anh huéng ctia ndng d6 KH,PO, t&i sinh khéi nAm men khd.

Khio sat ndng do Mgso, thich hgp cho ting sinh
khoi nam men

Ton Mg*" 1a yéu té cin thiét cho sy phat trién
va sinh téng hop cua té bao nim men (Gardner,
2003). Ton nay ciing lam ving chic cdu tric
mang té bao va bao vé té bao nam men khoi tac
dong cua moi truong qua qua trinh 1én men hodc
ap luc tham théu cao (Blackwell et al., 1997;
Walker Maynard, 1997). Trong nghlen ciru nay,
ndng do MgSO, duge khao sat dé tim ra ndng do
thich hop nhét cho sy sinh truéng ctia nim men.

Két qua trén Hinh 5 cho thay sinh kh6i ndm men
kho cao nhét dat 9 g sinh khoi kho/L & ndng do
MgSO,4 0,04%, cao hon gip hon 2 lin so véi moi
truong dbi chung va cao hon 1,18 14n so véi moi
truong khong bd sung mudi MgSO;. Sinh khdi ndm
men bit ddu giam khi & nong d6 MgSO, 1a 0,06%,
(Hinh 5) diéu nay cho thay cic té bao khong thé hap
thy dugc tit ca Mg tir moi trudng va Mg tré thanh
nhan t6 han ché su tang ti 1¢ hép thy dang ké
(Saltukoglu, Slaughter, 1983).
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Hinh 5. Anh hwéng ctia ndng d6 MgSO,t6i sinh khdi nAm men kho.

Khao sat gia tri pH va thoi gian 1én men thich
hop cho ting sinh khoi nam men

Thoi gian 1én men va pH moéi truong cé anh
huong nhat dinh tdi qua trinh sinh truéng va phat
trién cua nam men (Medawar et al., 2003).

. Gia tri pH ban dau cua moi trudng 1én men dugc
diéu chinh boi HCI 0,1N va NaOH 0,2 M dén cac gia
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tri pH khao sat (3,5 - 7). Két qua trén hinh 6 cho
thiy, sinh khdi nAm men tang dan khi gia tri pH ting
dan va cao nhit tai pH 6, dat 10,43 g sinh khdi kho/L
(Hinh 6). Két qua nay ciing pht hgp véi nghién ciru
clia Lamees va ddng tac gia (2013).

Thoi gian 1én men long c6 anh hudng rd rét
deén sinh trudng va phat trién clia nam men. Sinh



Tap chi Cong nghé Sinh hoc 15(3): 581-588, 2017

khdi ndm men cao nhét sau 18 gi 1én men (10,46
g/L) va giam dan sau d6. Két qua nay cling phu
hop véi qua trinh sinh trudng va phat trién trong
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Hinh 6. Anh huéng ctia pH t6i sinh khéi nAm men kho.

Thiét 13p mé hinh va phan tich s6 li¢u

Gi4 tri ma hoa, két qua thiét ké véi ma tran ké
hoach thuc nghiém duogc trinh bay ¢ Bang 2. Bang 2
gdm 20 thi nghiém twong tng 1a 20 gia tri khac nhau
cua ba yéu td ri duodng, urea va KH,POy, Khéi luong
ndm men khé thu dwoc twong Gmg véi cac gia tri ba
yéu t6 trén.

O Bang 3 cho thiy gi4 tri F cia mo hinh la
401,06 va m6 hinh hoan toan c6 ¥ nghia thong ké véi
d6 tin cay 99,99% (p < 0,0001). Thém vao do, chuan
F cho su khong tuong thich ciia mo6 hinh 14 0,3 (p =
0,8949), didu d6 ching t6 mé hinh hoan toan twong
thich véi thyc nghiém. Két qua thu dugc cho théy,
cac yéu t6 ti wu déu co anh hudng t6i ting sinh khoi
ndm men. Bang 4 chi ra két qua phan tich sy phu
hop va c6 nghia ciia mo hinh véi thuc nghiém. Két
quéa phéan tich ANOVA cho thy gia tri R” 1a 0,9972
& Bang 4 gan bang 1, chimg t6 gi4 tri khdi luong
nam men khé thu dwoc tir thuc nghiém gin véi gia
tri du doan ctia mo hinh.

Tur cac gia tri phan tich c6 nghia ¢ trén, gia tri ham
mong doi dugc phan mém DX10 dua ra duoc biéu dién
theo phuong trinh cu thé sau day:Y= 10,73 + 0,039X; +
0,002X,+ 0,12X;3 — 0,096X,X, + 0,021X,X; +
0,079X,X; — 0,58X,°~ 0,29X,™— 0,38X;5° (2).

Trong d6, Y 1a sinh khé6i ndm men kho (g/L), X4,
X,, X3 lan luot 1a ham luong (% w/v) cua ri duong,
urea va KH,PO,.

nudi cay lién tuc cua nam men. Sau 22h, khoi

lugng khé nim men hau nhu khéng thay doi
(10,43g/L) (Hinh 7).

R 1046 1043 1043 10,40
E 10 8,83 7 7
m
"‘EQ g | 737 % %
22 6 )
£ % %
2% -
2 -

10 14 18 22 26 30
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Hinh 7. Anh hwdng cla thoéi gian 1én men toi
sinh khoi nam men khé

Bang 2. Ma tran thuc nghiém voi 3 yéu t6 1f dudng, urea,
KH,PO, va két qua thi nghiam.

Ri Uea KHPO, Khoi luong
STT dwong (%) (%) nam men

(%) ° ° (g/L)
1 16 0,6 0 9,43
2 5,91 0,6 0,2 9,03
3 16 0,6 0,2 10,73
4 10 1,2 0,4 9,77
5 22 0 0,4 9,63
6 10 0 0,4 9,33
7 22 1,2 0 9,27
8 26,09 0,6 0,2 9,13
9 10 0 0 9,26
10 16 0,6 0,2 10,8
11 10 1,2 0 9,43
12 16 0,6 0,2 10,79
13 22 0 0 9,53
14 22 1,2 0,4 9,73
15 16 0,6 0,54 9,87
16 16 0 0,2 9,78
17 16 1,61 0,2 10,03
18 16 0,6 0,2 10,67
19 16 0,6 0,2 10,73
20 16 0,6 0,2 10,67

Tir Phuong trinh 2 cho thiy, ba yéu t6 ri dudng,
urea va KH,PO4 c6 anh hudng tich cuc téi khdi
luong ndm men khé (Hinh 8). Ngoai ra, cac giai
phap t6i wu voi ham lwong ba bién xac dinh 1a ri
duong, urea va KH,PO, tir sit dung thuat toan ham
mong doi bing phuong phap dap tng bé mit ciing
duoc dua ra, két hgp véi phuong trinh ham mong doi
d3 tim ra, sinh khéi nAim men kho tinh dwgc twong
{ng v6i 3 bién xac dinh dugc trinh bay ¢ Bang 5.
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Bang 3. Két qua phan tich ANOVA tbi wu qua trinh tdng hop cac yéu té.
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Yéu té Téng binh phwong  Bac tw Trung binh binh  Gia tri F Giatrip
do phwong Prob > F
M6 hinh 7,35 9 0,82 401,06 <0,0001 Tin cay
Xi4-ri dwdng 0,021 1 0,021 10,42 0,0091
X,-Urea 0,055 1 0,055 27,25 0,0004
X3-KH,PO, 0,21 1 0,21 105,17 <0,0001
XXz 0,074 1 0,074 36,4 0,0001
X1 X3 0,0028 1 0,0028 1,38 0,2671
XoX3 0,050 1 0,050 24,37 0,0006
Xq2 4,84 1 4,84 2377,79 <0,0001
X5? 1,19 1 1,19 586,71 <0,0001
X32 2,06 1 2,06 1011,71 <0,0001
Phan dw 0,020 10 0,020
S knonguong g 60467 5 0,00093 0,3 0,8949 ’égf”g tin
Sai s6 thuan 0,016 5 0,0031
Téng twong quan 7,37 19
Bang 4. Két qua phan tich sw phii hop ctia mé hinh véi thwe nghiém.
Thong sb Gia tri Thong sb Gia tri
Do léch chuan 0,045 R? 0,9972
Gia tri trung binh 9,88 R?hiéu chinh 0,9947
Hé sb bién thién % 0,46 R®dy doan 0,9918
Téng binh phwong phan dw dw doan 0,06 Do chinh xac phu hop 53,281
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-

16
A Ridwong (%)

Ve \;lu

.//0 L]
7
/% B:Urea (%)

T
z0

9

a.Ri dwong va Urea

Hinh 8. B& mat dap (rng clia tivng cap yéu t& anh hwéng t&i sinh khdi ndm men.

Bang 5 cho thdy, 5 t hop thanh phén ri dudng,
urea va KH,PO, tai céc diém c6 sb thir tw 1a 4, 8, 10,
11 va 12 cho khdi lugng sinh khéi ndm men kho
mong doi cao hon ca va twong duong nhau. Tién
hanh kiém tra tinh dting dén ciia mé hinh t6i wu, tién
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A: Molasses (%)

b.Ri dworng va KH,PO,

—>l

CDW (giL)

c.Urea va KH,PO,

hanh céc thi nghiém kiém ching 5 diém téi wu mo
hinh dua ra & Bang trén va chon cap bién cho ket qua
ham mong dgi to6i uu nhat.

Tir két qua kiém tra thuc nghiém va hiéu qua kinh
té trong san xuat cong nghiép, gia tri toi uwu cho 3 bién
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dugc xac dinh nhu sau: ri duong 16,13%, Urea 0,46%
va KH,PO, 0,22%, khdi lwong ndm men khé thu duge
1a 10,71g/L. Két qua nay khang dinh viéc sir dung
phuong phép toan hoc qui hoach thyc nghiém hoan

toan c6 y nghia va mang lai h1eu qua cao trong nghién
ciru anh huéng cua cac yéu t6 ri duong, Urea va
KH2P04 dén qua trinh s1nh truéng va phat trién cla
nim men cho sinh khéi ndm men khé cao.

Bang 5. Cac giai phap ti wu véi ham lwong 3 bién xac dinh va gia tri ham mong doi téi wu.

STT Ri dwong (%) Urea (%) KH2PO, (%) Khéi lwg'ng ndm men kho (g/L)
1 16,81 0,81 0,33 10,64
2 15,78 0,49 0,14 10,65
3 18,40 0,60 0,19 10,65
4 15,68 0,85 0,28 10,70
5 17,06 0,93 0,19 10,64
6 14,37 0,91 0,20 10,64
7 17,94 0,91 0,27 10,63
8 15,56 0,70 0,21 10,74
9 16,54 0,59 0,13 10,65
10 16,13 0,46 0,22 10,71
11 15,76 0,80 0,31 10,67
12 17,67 0,81 0,24 10,69

Bang 6. Két qua ki&m tra sinh khdi ndAm men khé thu dwoc tir mé hinh va thuc té.

STT Ri dwong (%) Urea (%) KH2PO, (%) Khéi lwgng ndm men khé  Khéi lwgng ndm men khé
(g/L) theo thuat toan (g/L) theo thuwc te
4 15,68 0,849 0,284 10,70 10,69
8 15,56 0,70 0,21 10,74 10,73
10 16,13 0,46 0,22 10,71 10,71
11 15,76 0,80 0,31 10,67 10,66
12 17,67 0,81 0,24 10,69 10,67
KET LUAN thai ché bién tinh bét”, ma sé: 01C-06/01-2015-2.

Phuong phap dap ting bé mit - cAu trac tai tim
da xac dinh dugc ham lugng t6i wu cho moi truong
1én men long cho sinh khbi nAm men cao nhét cé sir
dung i duong nhu ngudn carbon va 2 yéu tb khac 1a
urea va KH,PO, c6 ham lugng lan luot 1a 16,13%,
0,46% va 0,22%. Cac yéu t6 nay va su tuong tic
giita cac yéu t& déu co sy anh huong nhat dinh dén
qué trinh sinh twéng va phat trién cua nam men. T01
wu cac diéu kién 1én men san xuat sinh khdi ndm
men cho sinh khéi kho (10,71g/L) cao gép 2 lan so
voi moi truong ddi ching va cao gdp 1,7 lan sinh
khéi khé méi truong chua tdi wu.

Loi cdm on: Cong trinh dwoc thuc hién boi su tai
tro cua dé tai “Nghién cuu hoan thién qui trinh san
xucft ché phiam sinh hoc chita da enzyme va probiotic
dé itng dung trong ché bién thirc an chan nudi tir ba

Tac gia xin chdn thanh cam on ThS. Phuong Thi
Huong, CN. Nguyen Danh Hung, Duwong Thu
Huong, TS. Nguyén Thi Nguyét da phu gitip chudn bi
thi nghiém.
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CONDITIONS FOR THE HIGH BIOMASS

PRODUCTION OF SACCHAROMYCES CEREVISIAE SC2.75

Ngo Thi Huyen Trang, Vu Van Hanh

Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

At present, Saccharomyces cerevisiae is applied widely not only in beverage fermentational industry and
single cell protein production but also in feeds supplement. The aim of this study was to optimize some
fermentation conditions of S. cerevisiae Sc2.75 strain for the highest biomass production on the cheap material
source is molasses. The yeast cell biomass is significantly dependent on the concentration of C, N, P sources
and mineral salts, and physical and chemical factors (pH, culture time). The yeast cell biomass was determined
by the cell dried weight method .In order to enhance the cell biomass of S. cervisiae Sc2.75, the fermentation
conditions (molasses, urea, monopotassium phosphate, magnesium sulfate, ammonium chloride) were
optimized by each factor to select optimal range of factors and then molasses, urea and monopotassium
phosphate were chosen to optimize by means of response surface method- composite centre design (RSM-
CCD) and Design Expert® 10 software, as a result, the optimized medium were (%, w/v): molasses 16.13,
Ureaa 0.46, monopotassium phosphate 0.22, magnesium sulfate 0.04, ammonium chloride 0.4, pH 6, at the
temperature of 29 £2°C, 150 rpm, the culture time of 18 hours, in this medium cell dried weight of strain
Sc2.75 was 10.71 g/L, which was two folds increased as high as the cell dried weight obtained in the control
medium and 1.7-folds increased higher than that of the original medium. The result of this study was the initial
approach which was to use molasses as the inexpensive carbon source for application in the industrial probiotic

production for feeds.

Keywords: High biomass, molasses, optimization, RSM-CCD, Saccharomyces cerevisiae
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