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TOI UU HOA QUA TRINH NHAN GIONG NAM MEN
SACCHAROMYCES CEREVISIAE TRONG DICH BU'OI
BANG PHUONG PHAP BE MAT DAP UNG

Ho Thi Ngan Ha'

Nam men Saccharomyces cerevisiae da duoc toi wu hda qua trinh nhan giéng trong moi trudng
dich budi nham thu duoc mat do té bao cuc dai. Nghién ctru tién hanh khao sat anh huong cua
ndng do chat kho hoa tan ban dau (d6 Brix) va pH dich budi cung véi ty 16 ndm men thuan khiét
str dung trong qué trinh nhan gidng ciing nhu ham luong NaHSO, va thoi gian thanh trung dich
budi trudce khi nhan gidng. Cac thi nghiém duoc thiét ké theo phuwong phap bé mat dap ting (Re-
sponse surface methodology-RSM). Két qua da tim ra gia tri tdi wu cta cac nhan t6 1a nong do
chat kho hoa tan ban dau cua dich buéi (21,07 °Bx), pH (4,14), ty 1¢ nAm men thuan (0,46%) két
hop vé1 ham luong NaHSO, (109,50 mg/L) va thoi gian thanh trung (38,21 phut) cho mat do té

bao ndm men cyc dai theo mo hinh 13 8,89387.109 té bao/mL sau 24 gio nhan giéng.
Tw khéa: Nhdn giong, Saccharomyces cerevisiae, dich buoi, RSM.

I. PAT VAN PE

Ruou vang 1a mét loai rugu nhe dugce
1én men tryc tiép tir dich ép trai cdy, day
1a mot thirc udng c6 gia tri dinh dudng
cao, huong vi thom ngon va cé lgi cho
suc khoe khi dung mdt cach diéu do. Co
hai phuwong phap dé 1én men ruou vang 1a
lén men ty nhién va 1én men nho cac
chung nidm men thuan khiét. Phuong
phap san xuit ruou vang tir chung thuin
khiét co rat nhidu vu diém nhu thoi gian
1én men nhanh, sir dung triét dé ngudn co
cht, néng dd con thu duoc cao hon 1én
men tu nhién, vang sang mau nhanh hon
va c6 huong vi thanh khiét hon.

Budi 1a mdt loai trai cay ngon, rat
duogc va chudng va trong pho bién ¢ nuée
ta. Thit budi co chira nhiéu nude va mot
lwong dudng tuong di 16n, dic biét 1a
ham luong vitamin C va chit khoang kha
cao, nén c6 thé dung dé san xuét loai rugu
vang vira ngon lai vira dem lai nhiéu loi
ich cho strc khoe.

Vi vay, nghién ciru tién hanh téi uu
hoa qua trinh nhan gidng nim men Sac-

charomyces cerevisiae thuan khiét trong
dich budi nham gitp nAm men ting sinh
khéi dong thoi thich nghi dan véi moi
truong 1én men, va tir d6 c6 thé ung dung
dé 1én men ruou vang budi.

IL. POI TUQONG VA PHUONG PHAP

2.1. Poi twong nghién ciru

- Nguyén liéu: Budi Nam Roi, duong
saccharose tinh luyén Bién Hoa. Cac
nguyén liéu nay dugc mua truc tiép o siéu
thi & dam bao chit lwong 6n dinh va an
toan thuc pham.

- Nam men Saccharomyces cerevisiae
Angel RV 100 (Trung Quéc).

- Hoa chat: acid citric, Na2CO3,
NaHSO3 va cac hoa chit khac dung dé
phan tich.

N4m men va cic héa chat dugc cung
cdp boi Coéng ty TNHH Anh Vi
(TPHCM).

2.2. Phwong phap nghién ctru

2.2.1. Phwong phdp bé tri thi nghi¢m
va xie Iy s ligu

Cac thi nghiém dugc bd tri theo
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phuong phap bé mit dap ing (RSM - Re-
sponse Surface Methodology) v4i mod
hinh phtrc hop tai tam (CCD - Central
Composite Design).

Thiét ké thi nghiém, phan tich thong
ké va mo hinh hoi qui bang phan mém
Portable Statgraphics Centurion
15.2.11.0. Xt ly thong ké bang phuong
phap phan tich ANOVA véi su kiém tra
muc do y nghia cua cac nghiém thirc qua
LSD ¢ d¢ tin cdy 95% (P = 0,05).

2.2.2. Quy trinh nhén giong nim
men Saccharomyces cerevisiae trong
dich budi

Chon budi Nam Roi ¢6 d6 chin vira
phai. Buoi duge tach riéng phan vo va

phan mui. Phan mui buéi duge tach mii
va ép lay dich qua dé lam moi truong
nhan giéng. Tién hanh loc dich budi qua
vai loc, sau d6 dich budi dugc pha loang
v&i nudce theo ty 18 1:1 va diéu chinh ham
luong chét kho hoa tan ban dau theo do
Brix bang cach bd sung duong, dicu
chinh pH bang cach bo sung acid citric
hodc Na,CO, dé tao diéu kién thich hop
cho ndm men sinh truéng. Can thanh
tring dich budi bang NaHSO, dé tiéu diét
cac vi sinh vat tap. B6 sung nim men
Saccharomyces cerevisiae thuan khiét
vao méi trudng dich budi, nudi cdy ¢ dicu
kién nhiét do thuong.
2.2.3. Phwong phap phan tich

Bang 1: Phwong phdp phdn tich cdc chi tiéu

Chi tiéu

Phwong phap phan tich

pH St dung pH ké

Do Brix

Ham lugng duong
Ham lugng acid tong
Ham lugng vitamin C
Mat do nAm men

St dung Brix ké

Phuong phéap Lane-Eynon [1]

Phuong phép chuan d6 bang dung dich kiém[2]
Phuong phap st dung iod [2]

Phuong phép dém trén budng dém [3]

III. KET QUA VA BAN LUAN

3.1. Xac dinh cac thanh phan chinh
cua dich budi.

Thanh phan hoa hoc ciia nguyén liéu
c6 anh huong truc tiép den qué trinh
nghién ctru. Ty theo ngudn nguyén liéu
ma cac thong sb trong quy trinh sé& thay
d6i theo. Cho nén viéc tim hiéu thanh

Bang 2: Cac chi tiéu cua dich buoi

phan hoa hoc cua nguyén li¢u la mot khau
rat quan trong dé gop phan xac dinh céac
thong s6 toi uu cho quy trinh san xuat,
ddng thoi cling gop phan giup nha san
xudt xac dinh gia tri dinh dudng ma
nguyén liéu cung cép. Két qua dugc thé
hién trong bang 2.

Chi tiéu Ham lwong (*)
Do Brix (%) 11,0
pH 3,8
DPuong tong (%) 9,8
Puong khtr (%) 5,9
Acid tong (tinh theo acid citric) (%) 0,58
Vitamin C (mg%) 80

Ghi chii: (*) Két qua trung binh ciia ba lan ldp lai

50



TC.DD & TP 13 (2) — 2017

Tir két qua phan tich cac chi tiéu ctia
nguyén lidu dich budi & bang 2 cho théy,
ham lugng chit kho hoa tan ban dau trong
nguyén lidu tuong d6i thap (11,0%), tuong
{mg v&i ham luong dudng tong 14 9,8% va
ham lugng duong khir 1a 5,9%, vi vay can
b6 sung thém duong dé dich nhan giéng
c¢6 du co chit cho ndm men sinh truong.
Budi thudc nhom qua chua, gia tri pH
khoang 3,9 twong duong v6i ham lugng
acid tong 13 0,53%. Dé diéu chinh pH thich
hop, nghién ctru stir dung acid citric (vi day
ciing 12 acid chu yéu trong dich budi) hoic
Na,CO,. Bén canh do, budi thudc loai qua
citrus nén chtra ham luong vitamin C kha
cao (80 mg%), gop phan cung cap thém
nguon dinh dudng cho nAm men sinh san
va phat trién.

3.2. Két qua anh huong cia d9 Brix,
pH va ty 1¢ nAm men Saccharomyces
cerevisiae thuin dén qua trinh nhén
giéng trong dich budi

Nhan gidng 14 qué trinh lam ting sd
lwong té bao vi sinh vat sau mdi chu ky
cho ti khi da sd luong phuc vu cho san
xuét. Bién doi chi yéu trong giai doan nay
la qua trinh ting nhanh sinh khdi ndm
men. Qua trinh niy chiu anh huéng cua rat
nhiéu yéu td, dic biét 1 diéu kién cua dich
nhén gidng (d6 Brix, pH) va ty 1& nAm men
thuan st dung, vi vay, nghién ctru tién
hanh khao sat nhirg nhén t6 nay dé tim ra
cac thong s t6i wru gitip nAm men sinh
truong thuan loi. Két qua dugc thé hién
trong bang 3, bang 4, hinh 1, hinh 2, hinh
3.

Bing 3: Sw thay déi mit dé té bao ndm men trong dich buwéi theo thoi gian nhén
giong o cdc gid tri dp Brix, pH va ty 1¢ ndm men khdc nhau

Miu D¢ Brix, X1 pH, X Ty 1& nim Mat d té bao nz‘im lfl‘en trong (Fcl‘l bwéi theo thoi gian
(°Bx) 2 men, X3(%) nhén giong (109 té bao/mL)
6 gio 12 gicv 18 gir 24 gioc  30gio 36 gio
1 19(-1) 3,5(-1) 0,3(-1) 3,27 5,10 6,09 7,31 6,73 5,21
2 25(+1) 3,5(-1) 0,3(-1) 3,09 4,75 5,73 6,48 5,95 4,65
3 19(-1) 4,5(+1) 0,3(-1) 3,47 5,28 6,32 7,57 6,95 5,59
4 25(+1) 4,5(+1) 0,3(-1) 3,18 4,94 5,77 6,79 6,19 4,79
5 19(-1) 3,5(-1) 0,5(+1) 4,54 6,38 7,43 7,21 6,43 4,97
6 25(+1) 3,5(-1) 0,5(+1) 3,34 5,11 5,84 6,52 6,69 5,77
7 19(-1) 4,5(+1) 0,5(+1) 4,69 6,57 7,63 7,36 6,64 5,26
8 25(+1) 4,5(+1) 0,5(+1) 3,39 4,97 5,92 6,87 6,99 6,01
9 16(-1,7) 4,0(0) 0,4(0) 3,12 4,84 5,67 6,39 5,56 4,19
10 28(+1,7) 4,0(0) 0,4(0) 2,97 4,12 4,56 4,95 4,65 4,08
11 22(0) 3,0(-1,7) 0,4(0) 4,03 5,75 6,59 7,05 6,62 5,11
12 22(0) 28(+1,7) 0,4(0) 4,09 5,81 6,71 7,36 6,87 5,27
13 22(0) 4,0(0) 0,2(-1,7) 2,62 4,13 5,02 5,87 5,56 4,53
14 22(0) 4,0(0) 0,6(+1,7) 4,80 6,61 7,51 7,96 8,01 7,2
15 22(0) 4,0(0) 0,4(0) 4,35 6,11 7,15 7,87 7,45 6,03
16 22(0) 4,0(0) 0,4(0) 4,46 6,25 7,28 7,85 7,39 6,01
17 22(0) 4,0(0) 0,4(0) 4,43 6,15 7,23 7,90 7,54 6,14
18 22(0) 4,0(0) 0,4(0) 4,39 6,28 7,29 8,03 7,63 6,21
19 22(0) 4,0(0) 0,4(0) 4,37 6,19 7,18 7,99 7,50 6,09
20 22(0) 4,0(0) 0,4(0) 4,32 6,21 7,21 8,05 7,69 6,17

Ghi chii: 86 trong ngodc la gid tri dirge md héa
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Qua két qua ¢ bang 3 nhéan thiy, mat
d6 té bao nam men tang dan theo thoi
gian nhan gidng va dat gia tri cuc dai sau
18 - 30 gid. Tién hanh thdng ké mat do té

bao ndm men trong dich budi cua cac
mau & cac mdc thoi gian nhan giéng dat
gia tri cuc dai, két qué duogc thé hién &
bang 4.

Bing 4: Két qud phan tich ANOVA mdt dp té bao ndm men trong dich bugi theo dé

Brix, pH va ty 1é ndm men

Tong binh

Trung binh

Yéu to phuong Bactwdo . phurong Ty s6 F Gia tri P
A:D6 Brix 3,02865.10'% 1 3,02865.10'8 29,44 0,0003
B:pH 3,97338.107 1 3,97338.107 3,86 0,0778
C:Tylé ndmmen  2,46148.10"7 1 2,46148.10"7 2,39 0,1529
AA 7,72561.10'% 1 7,72561.10' 75,09 0,0000
AB 2,22222.10'5 1 2,22222.10'5 0,02 0,8861
AC 7,20000.10'5 1 7,20000.10'5 0,07 0,7967
BB 7,27924.10"7 1 7,27924.10" 7,08 0,0239
BC 8,00000.10' 1 8,00000.10' 0,01 0.9315
cC 1,42002.10'8 1 1,42002.10'8 13,80 0,0040
Téng sai s6 1,02879.1018 10 1,02879.10'7

Téng twong quan 1,29797.10" 19

R>=92,0738% R? (hiéu chinh) = 84,9403%

Sau khi phan tich phuong sai
(ANOVA), phuong trinh hdi quy dugc
dung nhu 1a mot mé hinh dé tién doan
mat do té bao nAm men thu dugc.

Y =-3,43463.10'° + 2,50306.10°x, +
5,4904.10°%x, + 2,06538.10"%x, —
6,15909.10x,, + 1,11111.107x,x, +
1.10%x,x, — 6,80606.10%x,> - 2.108x,x, —
2,37652.10'%x;

Trong d6, Y 1a mat do té bao nAm men
trong dich budi (té bao/mL); x1, x2, x3
lan luot 1a dd Brix (oBx),pH vatyl¢ nam
men (%).
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Heé s6 hoi quy R? 1a mot gia tri dé do
ludong mirc d6 tin cay. R? thé hién rang c6
92,1% s6 liéu thyc nghiém tuong thich
véi s6 liu tién doan theo mo hinh. Dé tim
hiéu rd hon vé twong tac cua ting cap
nhén t6 cling nhu dé x4c dinh mrc do toi
wu cua mdi bién cho mat d6 té bao nim
men ti uu, dd thi bé mit ba chiéu twong
tac dugc xdy dung véi truc Z 1a mat do
nam men va hai bién doc 1ap bat ky, trong
khi duy tri bién con lai & mtc t6i uu ctia
chiing
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Hinh 1: Biéu do mat dap vrng thé hién sw phu thudc cua mdt do 16 bao nim men
trong dich budi vao do Brix va pH khi co dinh ty 1¢ ndm men ¢ 0,46 %
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Hinh 2: Biéu do mat ddp wng thé hién sw phu thudc ciia mét dp té bao ndm men
trong dich budi vao do Brix va ty 1é nam men khi co dinh pH ¢ 4,14
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Hinh 3: Biéu do mdt ddp vng thé hién sw phu thugc ciia mét dé té bao ndm men
trong dich budi vao pH va ty I¢ ndm men khi co dinh do Brix ¢ 21,1%

Vé anh hudng cia d6 Brix, cac mau cb
ham lugng dudng trung binh (22 °Bx) la
c6 mat do té bao ndm men cuc dai cao
nhat. Con cac mau c6 ham luong dudng
thap (16 °Bx va 19 °Bx) khong cung cap
du co chét cho nAm men phat trién. Nguoc

lai, nhitng mau c¢6 ham lugng duong cao
(25 °Bx va 28 °Bx) s& c6 tac dung (rc ché
su phét trién cia nam men. Nguyén nhan
la vi khi néng dd co chat dat dén mot gia
tri to1 han nao do, hoat do nudc giam va
Xay ra sy co té bao chat lam anh huong dén
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sy sinh truong ctia nAm men [4].

Gia tri pH ciing c6 anh huong dén hoat
dong ciia nAm men. Nong do H+ c6 kha
nang thay doi dién tich cac chat cua vo té
bao, [am tdng hoac giam murc do thAm thiu
cac chat dinh dudng ciing nhu chiéu
hudng cua qué trinh 1én men. Moi vi sinh
vt chi c6 thé hoat dong t6t trong trang thai
ion nhat dinh [5]. Vi vy, & pH mdi trudng
thép (3,0 va 3,5) hoac cao (4,5 va 5,0) thi
mat do té bao nAm men déu thép. Tu do
cho thay gia tri pH khoang 4,0 1a thich hop
cho sy sinh truong va phat trién ciia nAm
men Saccharomyces cerevisiae. Hon nira,
trong moi truong c6 pH thap, cac ion H+
xam nhép vao bén trong té bao nhiéu lam
v6 hoat enzyme noi bao [6]. Ngoai ra, &
pH thip, té bao can ding ning luong dé
duy tri sy séng hon 14 sy sinh truong [7].

Mat d6 té bao ndm men tang nhanh ¢
cac mau c6 ty 16 nAm men cao. Nguyén
nhan 13 vi ty 16 nAm men cang cao thi nim
men tang sinh khdi cang nhiéu va gia tri
t6i da dat duoc cang nhanh. Mau co ty 1€
ndm men 0,2% c6 toc do tang sinh khéi
cham nhat. Khi ting ty 16 nAm men 1én
khoang 0,4% thi mat do té bao trong dich
budi thu duoc tang 1én. Tuy nhién, khi ty
1¢ nAm men tiép tuc tang dén 0,6% thi mat

d6 té bao nam men ¢ xu hudng giam do
c6 su canh tranh gitra cac té bao nAm men
vé dinh dudng.

Tir céc biéu dd & hinh 1, hinh 2 va hinh
3 cling c6 thé xac dinh duoc gia tri t6i wu
clia timg yéu t 1am cho ham dap tmg cuc
dai. M6 hinh da du doan mat do té bao
ndm men tdi da dat duoc (8,1447.109 té
bao/mL) & gia tri cdc nhan td: do Brix
(21,1%), pH (4,14) va ty 1& ndm men
(0,46%).

3.3. Két qua anh hwéng ciia ham
lwgng NaHSO, va thoi gian thanh trung
dén qua trinh nhén giéng nAm men Sac-
charomyces cerevisiae trong dich budi

SO, c6 ich cho qua trinh 1én men vang
khi dugc bd sung vo1 mot lugng nho. SO,
giup bao vé ruou vang khoi qua trinh oxi
hoa, dong thoi SO, ciing hiru dung cho quéa
trinh diéu khién sy sinh truong cua vi
khuan va nam men do SO, tic ché va tiéu
diét mot s6 vi khuan bat loi (lactic, acetic)
va nam men dai [9]. Nghién ciru st dung
SO, dudi dang mubi NaHSO..

Tién hanh théng ké mat do té bao nAm
men trong dich budi ctia cdc mau sau thoi
gian nhéan gidng 24 gio, két qua dugc thé
hién & bang 5.

Bing 5: Két qud phin tich ANOVA mt dg té bao nim men trong dich buéi theo ham

lwong NaHSO, va thoi gian thanh trung

Tong binh

Trung binh

Yéu té phuong Bactwdo . phirong Ty s6 F Gia tri P
A: Ham luon

NaHSO, £ 142223.10m 1 1,42223.10' 92,46 0,0000
g;ﬁ‘:ﬁgn 1,21635.10"7 1 121635.107 7,91 0,0261
AA 1,93879.101 1 1,93879.10' 126,04 0,0000
AB 2,91271.101 1 2,91271.1016 1,89 02112
BB 2,14228.10"7 1 2,14228.10"7 13,93 0,0073
Téng sai sd 1,07680.10'7 7 1,53828.10'6

Tong twong quan 4,96056.10'8 12

R?=97,8293% R? (hiéu chinh) = 96,2788%
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Sau khi phan tich phuong sai
(ANOVA), phuong trinh hdi quy duoc
dung nhu 1 mot mo hinh dé tién doan
mat do té bao nAm men thu dugc.
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Hinh 4: Biéu do mdt ddp tng thé hién sw phu thudc ciia mét dé té bao ndm men
trong dich buoi vao ham luwong NaHSO, va thoi gian thanh trung

Biéu d6 ¢ hinh 4 cho thay khi ham
luong NaHSO, tang tr 80 mg/L lén
khoang 110 mg/L thi mat do té bao ndm
men tang lén. Nguyén nhan la do ham
luong NaHSO, cao thi lugng SO, sinh ra
nhiéu nén we ché va tiéu diét duoc nhiéu
vi sinh vt tap, lam gidm kha nang canh
tranh giip ndm men tang trudong va phat
trién manh. Trong nghién ciru cia Con-
stanti, Reguant, Poblet, Zamora, & Mas
(1998), két qua cho thay SO, di ngin
chan sy phat trién cta cac loai khong phai
Saccharomyces va lam ting toc do phat
trién ctia cac ching Saccharomyces cere-
visiae [10]. Tuy nhién néu tiép tuc ting
luong NaHSO, 1én dan dén 160 mg/L thi
mat do té bao ndm men lai giam Xuéng.
Bai vi lac do du lugng SO, con lai sau khi
thanh tring nhiéu s& trc ché luén ca ndm
men S. cerevisiae. Két qua nay tuong tu
nhu nghién ctru cua Frivik va Ebeler
(2003). Céc tac gia nay cho thiy rang khi
b6 sung ham lugng SO, tir 0 dén 100 ppm
khong gay trc ché kha ning sinh truong
ctia nam men, nhung khi ham lugng SO,
cao hon nita thi tbc d6 sinh truéng cua
nam men giam [11].

Thoi gian thanh trung cling anh hudng
dén qua trinh sinh truéng clia nAm men.
Khi thanh trung véi thoi gian 10 phtt thi
chua du dé trc ché hét cac loai vi sinh vat
tap nén ndm men tang truong cham, mat
dd té bao nAm men dat thép hon so véi
cac mau dugc thanh trung véi thoi gian
30 phut. Nhung néu tiép tuc kéo dai thoi
gian thanh tring 1én dén 50 phit thi mat
d6 té bao ndm men ciing khong co su
khac biét dang ké do luc nay phan 16n vi
khuén va nAm men d3 bi tiéu diét nén thoi
gian thanh trung qué dai s€ tré nén du
thura.

T miat dap ung & hinh 8 ciing c6 thé
xac dinh dugc gia tri tdi wu cua tung nhan
t6 1am cho ham dap tmg cuc dai. M6 hinh
da du doan mat do té bao nAm men trong
dich budi téi da dat duoc (8,89387.10° té
bao/mL) & gié tri cac nhan t6: ham luong
NaHSO, (109,50 mg/L) va thoi gian
thanh trung (38,21 phut).

IV. KET LUAN VA KHUYEN NGHI
4.1. Két luan
Tién hanh nhéan giéng véi dich budi co
ham lugng chét kho hoa tan ban dau la
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21,1°Bx, pH 1a 4,14, ty 1é nAm men 1a
0,46% s& tao diéu kién thich hop dé nAm
men sinh trudng va dat mat do té bao cao
nhat (8,1447.10° t& bao/mL) sau 24 gio
nhan giéng.

Mat d6 nAm men trong dich budi dat
dugc cao nhat (8,89387.10° té bao/mL)
khi thanh trung véi ham lugng NaHSO,
109,50 mg/L va thoi gian 38,21 phut.

4.2. Khuyén nghi

Can khao sat cac chét dinh dudng bo
sung trong qua trinh nhan giéng va khao
sat anh hudng clia oxy trong qua trinh
nhan giéng.

Ung dung dich nhéan giéng nay dé cb
dinh nAm men hodc 1én men rugu vang
budi.

TAI LIEU THAM KHAO

1. Ha Duyén Tu (Chu bién) (2009). Ha Nbi:
Nha xuit ban Khoa hoc va k¥ thuat.

2. Tran Bich Lam (2006). Thi nghiém phdn
tich thwe pham. Nha xuat ban Pai hoc
qudc gia TPHCM.

3. Lé Vian Viét Man (Chu bién) (2006). Thi

nghiém vi sinh vdt hoc thuc phcfm. Nha
xuét ban Pai hoc qubc gia TPHCM.

4. Bajpai, P.K. & Margaritis, A. (1985). Ki-
netics of ethanol production by immobi-

Summary

lized cells of Zymomonas mobolis at vary-
ing D-glucose concentrations. Enzyme
Microb. Technol., 7, 462-464.

5. Nguyen binh Thuéng & Nguyen Thanh
Hang (2007). Céng nghé san xudt va kiém
tra con etylic. Ha Noi: Nha xuat ban Khoa
hoc va k¥ thuat.

6. Ferraro, L., Fatichenti, F., Ciani, M
(2000). Pilot scale vinification process
using immobilized Candida stellata cells
and Saccharomyces cerevisiae. Process
Biochemistry, 35, 1125-1129.

7. Argiriou, T., Kanellaki, M., Voliotis, S., &
Koutinas, A.A. (1996). Kissiris-supported
yeast cells: high biocatalytic stability and
productivity improvement by successive
preservations at (0°C. J. Agric. Food
Chem., 44, 4028-4031.

8. Eisenman, L. (1998). The home winemak-
ers manual. Del Mar, p179.

9. Constanti, M., Reguant, C., Poblet, M.,
Zamora, F., & Mas, A. (1998). Molecular
analysis of yeast population dynamics: Ef-
fect of sulphur dioxide and inoculum on
must fermentation, International Journal
of Food Microbiology, 41, 169-175.

10. Frivik, S.K. & Ebeler, S.E. (2003). Influ-
ence of Sulfur Dioxide on the Formation
of Aldehydes in White Wine. Am. J. Enol.
Vitic., 54 (1), 32-38.

OPTIMIZATION OF SACCHAROMYCES CEREVISIAE PROPAGATION IN
GRAPEFRUIT JUICE USING RESPONSE SURFACE METHODOLOGY
TThe propagation of Saccharomyces cerevisiae in grapefruit juice has been optimized
to obtain maximum population. This study investigated the effects of initial soluble dry
concentration (oBrix) and pH of grapefruit juice with the ratio of pure yeast used in prop-
agation as well as NaHSO3 concentration and the duration of pasteurization of grapefruit
juice before reproduction. These experiments were designed by using the response surface
methodology (RSM). The research results found optimal values of these factors as follows:
the initial soluble dry concentration (21.070Bx), pH (4.14), the percentage of pure yeast
(0.46%) associated with NaHSO3 concentration (109.50 mg/L) and pasteurization time
(38.21 minutes), under which the highest yeast cell density was obtained. The predicted
maximum density of yeast cell attained to 8.89387.109 cells/mL after 24 hours of propa-
gation.
Key words: propagation, Saccharomyces cerevisiae, grapefruit juice, RSM.
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