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TOI UU HOA PIEU KIEN LEN MEN RUQU VANG
THANH TRA SU DUNG
PHUONG PHAP BE MAT DAP UNG

Nguyén Minh Thiy!, Bii Thanh Tric?,
Nguyén Thanh Thu’ Ngo Vin Tai%

Phuong phap bé mit dap ung (RSM) duoc sir dung dé phan tich cac diéu kién 1én men
bao gdm ndng do chat kho hoa tan ban dau, pH va mat sé ndm men ban dau déi v6i ham
lugng ethanol sinh ra trong qua trinh san xuat ruou vang thanh tra sir dung dong nam men
phén 1ap Saccharomyces cerevisiae (5.5A). Céc thi nghiém dugc thiét ké theo mé hinh
Box-Behnken nham thiét lap cac diéu kién t6i wu dé cai thién chat luong rugu vang thanh
tra. K&t qua cho thiy céc gia tri du doan tir két qua ti wu hoa qua trinh 1én men ruou vang
thanh tra phi hop v&i dit liéu thir nghiém. Sir dung dong ndm men phan 14p 5.5A 1én men
ruou ¢ dicu kién pH 4.0, tdng chit kho hoa tan ban dau 1a 24°Brix va mat do ndm men ban
dau 1a 105 té bao/mL, cho san phém co néng do con 1a 13,52%Vol. Chét luong rugu vang
thanh tra (ham luong methanol, adehyde va hydrogen cyanic) dat tiéu chuan Viét Nam da
duoc cong bd (TCVN 7045: 2013).

Tir khéa: Chat lwong, nam men phan lap, rwou vang thanh tra, t6i wu héa, %Vol, Pai
hoc Can Tho.

I. MO PAU

Thanh tra (Bouea macrophylla Grif-
fith) 1a loai trai cdy phd bién & ving
nhiét d6i, trong nhiéu ¢ Malaysia,
Théi Lan va cac nuéc ASEAN khac.
Trai thanh tra mang lai nhiéu loi ich
cho sttc khoé con ngudi vi trong trai
chua chin va chin ¢6 chtra cac hop chét
chdng oxy hoa, B-carotene, lugng vita-
min C cao giup cai thién hé mién dich

lai ngudn thu nhap cao cho nha vuon
& Thai Lan. O Viét Nam, trdi thanh
tra tap trung chu yéu & cac tinh Vinh
Long, An Giang va Kién Giang. Trai
thanh tra chin ciing dé bi hu hong, kho
van chuyén va bao quan. Trong s cac
san pham ché bién tir thanh tra, nudc
qua co thé dugc kiém soat chat lugng
va ché bién thanh ruou vang. Phuong
phép san xuit ruou vang tir chung nim

va cac bénh man tinh khac (Rajan va
Bhat, 2016). Subhadrabandhu (2001)
cho rang thanh tra 12 mot loai trai co
tiém nang kinh té trong tuong lai va
la mot trong nhiing loai trai cdy mang

men thuan khiét c6 rat nhiéu trién vong
do thoi gian 1én men nhanh, qua trinh
Ién men khong dung lai gitra chung,
ham luong duong trong dich qua duoc
1én men triét dé, néng do con thu duge
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trong vang cao hon lén men ty nhién
la vo1 do ruou cao hon 0,1-1% Vol.,
vang sang mau hon, ¢ thé cho huong
vi thanh khiét hon (Luong Dtrc Pham,
2006). Tuy nhién cic ching nim men
thuan khiét cé su khac nhau vé toc do
sinh truong, nhiét do thich hop dé 1én
men, kha nang tao con va chiu con, kha
ning chiu duoc pH thap va kha ning
két ling (tao thanh dang bong hoic
dang bui).

Dé phat trién manh va ting hoat tinh
trong qué trinh 1én men, mat d6 ndm
men can duoc dam bao bén canh
viéc cung cip nguén chéit dinh dudng
(duong) va thanh phan pH dich qua..
Cac thong s6 nay duoc diéu chinh de
thuc ddy mot méi truong hoat dong tot
nhat cho ndm men. Viéc str dung cac
ching khac nhau cia nim men déng
g6p 16n cho su da dang cua rugu vang,
ngay ca trong cung mot gidng nguyén
liéu (Robinson, 2006). Nam men thuan
chung va phan lap tir chinh nguyén li¢u
(trai thanh tra) su dung cho qua trinh
1én men ruou vang c6 thé 1a mot trong
nhitng yéu t6 quan trong gép phan
nang cao chét luong thanh pham. Do
vay, nghién ciru anh hudng cua cac
thanh phan tham gia vao qua trinh 1én
men (nong do chat kho hoa tan, pH cila
dich 1én men va mat d6 nAm men thuan
chung thich hop) nhiam ning cao chat
lugng vang thanh tra. Hon nira, hoan
thién chat luong ruou vang thanh tra
trén co so s dung chinh nguén nam
men phan 1ap va cac thong s toi wu s&
g6p phan da dang hoa san pham, nang
cao gia tri nguyén liéu san cé va gia
tang loi ich kinh té cho ngudi trong &
dia phuong.
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II. NGUYEN LIEU - PHUONG
PHAP NGHIEN CUU

2.1. Nguyén vit liéu
Dich qua thanh tra: Trai thanh tra chua
duoc thu hoach & ap Pong Hung 2, xa
bong Thanh, thi xa Binh Minh, tinh
Vinh Long. Chon trai c6 mirc do chin
nhit (mau vang sam) cho tién trinh ng-
hién cuu. Trai dugc rua sach bén ngoai
va cho vao thiét bi cha (Pulper Finish-
er, Nhat Ban), tdch vo va hat, thu pu-ré
thanh tra. Qua trinh 1én men rugu dugc
thuc hién trén pu-ré thanh tra dugc pha
loang voi nudce theo ty 1€ 1a 1:3.
Gidng ndm men: Dong nAm men S. cer-
evisiae 5.5A dugc phan 1ap tir trai thanh
tra trong tai thi xa Binh Minh, tinh Vinh
Long (dd dugc dinh danh bang phu:ong
phap glal trinh ty voi su trong dong voi
gidng nam men S. cerevisiae 99%) co
hoat tinh va kha niang 1én men cao nhat
(Nguyen Minh Thuy et al., 2019). Trude
khi stir dung nam men cho qué trinh len
men rugu, nAm men dugc nhan giéng
trén moi truong dinh dudng. Dung dich
duoc phan phdi vao binh tam giac day
bang nat gon, khir tring ¢ 121°C trong
15 phat, cdy men gidng u & 30°C trén
may lic 140 vong/phit (Luong Puc
Pham, 2006).
2.2.B6 tri thi nghi¢m
St dung phuong phap bé mit dap ung
(RSM — Respone Surface Methology) dé
thiét ké thi nghiém va b tri toi wu hoa
cac nhan t6 khao sat bao gdbm do tong
chat kho hoa tan (46 Brix), X1 (%):
22-26, pH, X2: 3.5-4.5 va mat d6 ndm
men (MPNM), X3 (log té bao/mL): 3-7.
Thi nghiém duogc thiét ké theo mo hinh
Box-Behken, mdi nhan t§ dugc mi hoa
v6i 3 mirc do (-1; 0; 1) véi tong s6 ng-
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hiém thic 13 18, bao gdm 6 diém tAm.
Dich qua thanh tra thu duogc sau khi ép
duoc diéu chinh 1an luot vé cac do Brix,
pH, mat s6 nAm men theo b tri thi ng-
hiém. Sau d6, hon hop dugc thanh triung
bang Na2S205 véi nong do 140 mg/L
trong 2 gid. Cho hdon hop dung dich da
duoc thanh trung vao binh, chung nam
men véi cac mat sd dugc bd tri. Lén men
khoang 10 ngdy ¢ nhiét do khi quyén
(28+2°C). Tt ca cac mau duoc phan tich
d6 rugu (%) sau khi 1én men két thuc.

III. KET QUA VA BAN LUAN

3.1. Xay dung mé hinh tuwong quan
giita cdc diéu ki¢n 1én men va d9 con
cua san phém rugu vang thanh tra
Tbi wu hoa cac diéu kién 1én men duoc
thuc hién bang phuong phap bé mat dap
mg st dung md hinh Box-Behken. Két
qua phan tich théng ké thé hién ¢ Bang
1 cho thay anh hudng cua timg bién doc
lap riéng 1¢ (X1, X2, X3), gia tr1 bac

hai (X12, X22, X32) va bién tuong tc
(X1X2, X2X3) déu thé hién c6 ¥ nghia
(p < 0,05). Hé s6 xac dinh twong quan
R2 kha cao (R2 = 86,58%). Guan va Yao
(2008) cho rang mé hinh twong quan
dugc danh gia t6t khi hé sb xac dinh
twrong quan R2 16n hon 0,8. Pong thoi,
danh gia sy thiéu phu hop ctia mé hinh
(Lack-of-fit) dugc xac dinh véi gia tri
P>0,05, do d6 c6 thé khang dinh rang mo
hinh phu hgp voi dir liéu dugc thu thap ¢
muc tin cay 95,0%. M6 hinh héi quy da
chiéu mo ta mbi quan hé giira cac bién
doc 1ap va nong do con san pham rugu
vang thanh tra sau khi 1én ciing dugc
thiét 1ap (phwong trinh 1).

Y = -253,084 + 16,498X1+ 26 ,642X2
+ 2,356X3 - 0,305X12 - 0,125X1X2
- 0,14X1X3 - 3,28X22 + 0,625X2X3 -
0,1392X32 (1)
Trong d6: Y 1a ndng d6 coén san pham
ruou vang thanh tra sau khi Ién men (%),
X1 14 d6 Brix ban dau (%), X2 1a pH, X3
1a MSNM [(log té bao)/mL].

Bing 1: Két qud phan tich thong ké mivc dé y nghia ciia cac hé sé héi quy cho mé
hinh twong tdc giira diéu kién lén men va nong dj con cua san phim

Binh phuong Ty s6 Gi4 tri P

Binh phuong Ty s6 Giatri P

Nguén . Nguén .
trung binh F trung binh F
X1 40,56 131,01  0,0000 X1X3 3,74 12,08 0,0012
X2 1,50 4,85 0,0334 X22 8,82 28,49  0,0000
X3 1,40 4,53 0,0394 X2X3 4,69 15,14  0,0004
X12 19,51 63,02 0,0000 X32 4,02 12,99  0,0008
X1X2 0,19 0,61 0,4409 Lack-of-fit 0,46 1,48 0,2355

Nong d6 con 1a chi tiéu quan trong nhét trong viéc danh gia kha nang 1én men rugu
clia ndm men, chat luong rugu ciing nhu diéu kién bao quan. Két qua cho thay, nong
d6 con ciia san pham rugu vang thanh tra dat gia tri cao trung binh khoang 12-14%
Vol. Khi d6 Brix ban dau 1a 24 (Hinh 1). Khi nong d6 dudng cang ting thi ruou tao
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thanh ciing ting. Tuy nhién dén mot
mirc d§ nao d6 ching khong tdng nira
ma giam dan, tham chi ngirg han qua
trinh 1én men do tao thanh mot lyc tham
thau 16n gdy pha v& té bao nAim men,
anh huong xau dén hiéu qua 1én men,
ham luong duong sot s€ tang (Luong
Ptrc Pham, 2006). Nim men c6 thé
hoat dong trong dich duong co néng
d6 25 dén 30%, nhung cham (Nguyén
Dinh Thuong va Nguyén Thanh Hang,
2007). Dya vao d6 thi va dit liéu cho
thay tai pH=4,0 thi d6 Brix sau Ién men
lai thap hon so voi pH phbi ché 1a 4,5;
diéu nay c6 thé 1a do khoang pH=4,0 13
khoang pH t6i thich dé ndm men phat
trién va tién hanh 1én men ruou. Luong
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Dtrc Pham (2006) cho rang pH sau 1én
men c6 thé giam do sy hoat dong cua
ndm men trong qua trinh 1én men ky
khi sinh ra CO2 va mét sb acid hitu
co lam giam pH cua dich 1én men. pH
sau 1én men cang thap (3,5+3,8) s& cai
thién dugc d6 On dinh cua rugu, Gc
ché duoc sy phat trién cua vi khuan va
cling tao diéu kién tdt cho qua trinh 1én
men dudng. O khoang pH >4,2+4,5 s&
tao diéu kién cho vi khuan phat trién
nhanh chong va dan dén qua trinh lén
men khéng mong mudn, rugu vang co
chét lugng kém va mau sac xau (Kurtz-
man va Fell, 1998; Ribéreau-Gayon et
al., 2006).
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Hinh 1: M6 hinh bé mt ddp teng thé hién twong quan giita pH va MSNM dén nong dp
con ciia san phim & dp Brix ban dau a. 22% b. 24% va c. 26%

Luong Pirc Pham (2006) cho rang néu
luong t& bao ndm men cho vao thich
hop thi qué trinh 1én men dién ra tit,
hiéu suét thu hdi cao va chét luong san
pham ciing t6t hon. Néu luong té bao
ndm men cho vao qua it thi téc do 1én
men cham, sinh khoi té bao nAm men
qua nhiéu thi méi trudng dich 1én men
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khong da cho ndm men phat trién, té
bao ndm men s& chét dan, san pham
sinh ra mui vi la, dé)ng thoi hao phi mdt
lwong men dang ké. Ly thuyét nay giai
thich duoc vi sao mau 1én men véi mat
s6 té bao 105 CFU/mL lai cho két qua
t6t hon.
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Hinh 2: Twong quan giiva dé con thue té va dé con tinh todn tiv mé hinh

Su tuong thich cao gitrta dit liéu thuc
nghiém va Iy thuyét dugc thiét 1ap theo
phuong trinh 2: y = 0,865x + 1,612,
v6i hé sb xac dinh twong quan R2 =
86,5% [voi y (%) 1a ndong d6 con cia
san pham tinh toan tir mo hinh va x (%)
Ia dir liéu do dac néng do cdn thuc té
ctia san pham sau khi 1én men] (Hinh
2). Két qua thu nhan lan nita da khang
dinh m6 hinh tim dugc phu hop dé du
doan ndéng d6 cdn cia san pham rugu
vang thanh tra.

3.2. Kiém dinh gia tri toi wu va thue
nghiém

Két qua toi uu hoa cho thiy, do Brix
phdi ché ban dau 25,04°Brix, pH 4,06
va MSNM 5,05 log té bao/mL cho san
pham c6 d6 con cao nhét (13,52%) (dir

liéu duoc tinh toan tir md hinh). Kiém
dinh T-test dugc thuc hién cho théy
khong c6 su khac biét y nghia gitia cac
gia tri toi wu va thuc nghiém (Bang 2).
Pong thoi cac gia tri sinh hoc cua san
pham thuc nghiém ciing dugc phéin
tich (Bang 3). Nhu vay tir két qua cho
thay, moi truong co nong do chat kho
ban dau la 24 do Brix, pH =4, mat do
té bao nAm men gidéng ban dau 1a 105
CFU/mL trong dich 1én men thi dong
ndm men 5.5A cho d6 cdn cao va ham
lugng duong song thap (1,72 g/L) khi
qua trinh 1én men két thuc. Ngoai ra cac
thong sb chat luong ciia san pham ciing
dat yéu cau cua Tiéu chuan Viét Nam
da duoc cong bd (TCVN 7045:2013)
(Bang 4).

Bing 2: Kiém dinh gid tri téi wu dat dwoc tic mé hinh so véi thuwc nghiém.

P9 Brix pH MSNM P con sin pham
(%Vol.)
Gia tri tir mo hinh 25,04 4,06 5,05 13,528
Gia tri thuc nghiém 25 4 5 14+0,5°
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Bing 3: Ham lwong cdc hop chit sinh hoc trong sin phiam rwou vang thanh tra

Chi tiéu Gia tri
Ham luong polyphenol tong (mgGAE/g) 10,84+0,24
Ham lugng flavonoid (mgQE/g) 4,25+0,03
Ham lugng tannin (mgTAE/g) 0,95+0,01
Ham lugng B-carotene (ng/100g) 0,47+0,02

Bing 4: Cdc théng sé chit lwgng sin phim rwou vang thanh tra sau khi lén men

Chi tiéu thir nghiém Két qué
Ham lugng methanol (mg/lit ethanol)* 121,1
Aldehyde (theo axetaldehyd) (mg/1 ethanol)* 20,4

HCN (mg/L)**

Khong phat hién (MDL = 0,006)

*Két qua duwge phan tich tai cong ty Sic Ky Hai Pang, TP. Can Tho; **Két qud dwoc phdn tich

tai trung tam CASE, TP. H6 Chi Minh

IV. KET LUAN

Gidng nAm men Saccharomyces cere-
visiae 5.5A dugc phan lap tir trai thanh
tra dugc su dung tdt cho qua trinh 1én
men san phdm ruou vang. Phuong phap
bé mat dap tng duoc ap dung theo mo
hinh Box-Behnken da xac dinh duoc
cac thong sb t6i wu (pH 4, ndng d6 chat
kho phdi ché ban dau 1a 24 d6 Brix va
mat sé6 ndm men 105 CFU/mL) cho
qua trinh 1én men t6i uu ruou vang
thanh tra. Vi cac thong sé tdi wu nay,
ndéng do con cua san pham dat khoang
13,52%Vol. va cac théng s6 chét luong
ciia san pham déu dat yéu cau theo
TCVN 7045:2013.
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OPTIMIZATION OF FERMENTATION CONDITIONS FOR MAPRANG
WINE PRODUCTION USING RESPONSE SURFACE METHODOLOGY

Response surface methodology (RSM) was employed for analysis of fermentation condi-
tions of total soluble solid content, pH and initial yeast density on ethanol content produced
during maprang wine production by isolated yeast strain Saccharomyces cerevisiae (5.5A).
The experiments were carried out according to the Box-Behnken design to establish the opti-
mum conditions for improving the quality of maprang wine. The results showed that the pre-
dicted values for optimization process conditions were in good agreement with experimental
data. Using isolated yeast strain 5.5A for the wine fermentation at pH 4.0, total soluble solid
content of 24% and yeast density of 105 cells/mL, the alcohol content produced was reached
at 13.52% Vol and the wine had favorable color and flavor. The quality of Thanh Tra wine
(methanol, adehyde and hydrogen cyanic contents) has reached the published Vietnamese

standard (TCVN 7045: 2013).

Keywords: Isolated yeast, maprang wine, optimization, quality, %oVol.
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