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ABSTRACT

This research investigated the effect of total soluble solids content (20+
26° Brix), pH value (4+5) and isolated yeast populations (103107 CFU/ml) in
must on pineapple wine quality. Research results showed that high quality
pineapple wine (high ethanol content 15.3-15.95% v/v and less reducing sugar
remaining) was produced by using 23-24° Brix (total soluble solid), pH 4.5 and
yeast density of 10°-10° CFU/ml for fermentation process. Beside that, volatile
acid, ester, SO, and methanol content meet Vietnamese standards (TCVN
7045:2009). The relationship between alcohol content and pH, total soluble
solid content and yeast density was found. Since then, it was possible to estimate
alcohol content for different conditions of pineapple wine fermentation. The
optimum parameters were found.

TOM TAT

Anh huwong ciua ham luong chdt khé hod tan (20+26°Brix), d¢ pH (4,0+5,0) va
mdt s6 nam men phan ldp (103107 CFU/ml) ciia dich 1én men dén chdt luong
rieou vang khém dwoe khao sdat. Két qua nghién ciru cho thdy rwou vang khom
dat chat lwgng cao (ham heong ethanol cao 15,3-15,95% v/v va ham lwong
dwong sot thap) khi dich 1én men dwoc diéu chinh véi ham lwong chdt khé hoa
tan 23-24° Brix, pH 4,5 va mdt s6 nam men 10°-10° CFU/ml. Cdc chi tiéu chdt
lwong khdc nhw ham lheong acid bay hoi, ester, SO va methanol déu dat tiéu
chudn Viét Nam TCVN 7045:2009. Moi twong quan giita do con sinh ra va cdac
diéu kién lén men nhu °Brix, pH va mdt so6 nam men dwgc xdc lap, c6 thé du
dodn duwoc do con tao thanh tir cac diéu kién 1én men khdc nhau. Cac thong 56
16i wu cho qud trinh lén men rirgu vang khém ciing duwoe tim thdy.

1 PAT VAN PE

lam hong ruou. Vai loai nam men, khuan lac cua

San xuit ruou vang ¢ phan biét giita ndim men
ty nhién hién dién trong nguyén li€u va mdi
trudong xung quanh (ném men dai) va ndm men
dugc phan lap, nudi cay va thuan ching dé su
dung trong san xut rugu vang. Nam men dai co
thé san xuét cac loai ruou vang chét Iwong cao,
huong vi doc dao, tuy nhién, chét lugng rugu
thuong khong du doan dugc va tham chi cé thé
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vi khuén sinh acid lactic va acetic tu nhién thuong
hién dién trén bé mit trai (Beltran va ctv., 2012),
nhung hau hét cac nha san xuét ruou vang thuong
chudng hoat dong kiém soat t1en trinh 1én men
v6i dong ndm men dugc nudi cay Loai phd bién
nhét dugc sir dung trong san xut ruou vang thudc
loai Saccharomyces cerevisiae. Viéc st dung cac
chung khac nhau ciia ndm men 1a mot dong gop
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16n cho sy da dang cua rugu vang, ngay ca trong
cung mot gidng nguyén liéu (Robinson, 2006).
Viéc bd sung ndm men nudi ciy théng thudng
dugc kich hoat trong nuéc 4m hodc nudc qua pha
lodng trudce khi duge bd sung vao dich 1én men.
Pé phat trién manh va ting hoat tinh trong qué
trinh 1én men, mat s6 nAm men can duge dam bao
bén canh viéc cung cép ngudn chit dinh dudng
(duong) va thanh phan pH dich qua... Cac thong
sO nay dugc dleu chinh dé thuc day modt moi
truong hoat dong tot nhit cho ndm men.

Khom ciing 13 loai tréi cdy chira nhiéu duong
va chit dinh dudng thich hop cho 1én men ruou
vang qua (Adaikan va Ganesan, 2004). Nom men
thuan ching va phan 1ap tir chinh nguyén liéu (trai
khom) st dung cho qua trinh 1én men rugu vang
khom c6 thé 1a mot trong nhing yéu t6 quan trong
gop phan nang cao chét lwong thanh pham. Do
véy, nghién ctru anh huéng cua cac thanh phan
tham gia vao hoat dong sinh truéng ctia nAm men
(ndng do chat kho hoa tan, pH cua dich 1én men
va mat s6 ndm men thuin ching thich hop) la
bude di khong thé thiéu trong tién trinh nang cao
chat lwong vang khém. Hon nira, hoan thién chét
luong rugu vang khom trén co s6 sir dung chinh
ngudn ndm men phan lap va cic thong s tbi uu
s& gop phan da dang héa san pham tir trai khom,
nang cao gia tri nguyén liéu sin c6 va gia tang loi
ich kinh té cho ngudi tréng. So sanh chit lwong
vang khom san xuét tir nAm men phan Iap va nim
men hién co6 trén thi truong ciing dugc quan tdm
trong nghién ciru nay.

2 PHUONG PHAP NGHIEN CUU
2.1 Nguyén vit liéu

Nucoe khom: Khom (4Ananas comosus) dugc
thu hoach tai thanh phé Vi Thanh, tinh Hau Giang
vao budi sang va van chuyén vé phong thi nghiém
B6 mon Cong nghé Thuc pham, Truong DPai hoc
Can Tho. Khom dugc got vo va ép lay nude.

Giong ndm men: Dong nim  men
Saccharomyces cerevisiae VK1 (phan lap tir dich
khom thu dugc & Vi Thanh va cho 1én men tu
nhién) (d3 dwoc dinh danh bang phuwong phap
giai trinh tu) c6 hoat tinh va kha nang 1én men cao
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nhit tir cac nghién ctru trude. Gidng dugc gitr
trén moi truong Sabouraud trong cac oOng
thach nghiéng, bao quan & 4-10°C. Pinh ky cdy
chuyén 2 thang/1 lan.

Nuoi cdy nhdn giong nam men: Trude khi su
dung nim men cho qua trinh 1én men ruou, nim
men dugc nhan gidng trén méi trudng dinh dudng
(khoai tay 20%, glucose 2%, (NH4)2SO4 0,2% va
KH>PO4 0,2% va nudc vua di 100%). Dung dich
dugc phan phdi vao binh tam giac day béng nut
gon, khur trung ¢ 121°C trong 15 phit, cdy men
gidbng G ¢ 30°C trén may lic 140 vong/ phit
(Luong Btrc Pham, 2005).

2.2 Phwong phap thi nghiém
2.2.1 B tri thi nghiém

Thi nghiém duoc bd tri theo t6 hop cac gia tri
mat s& ndm men phén lap (10°+107 CFU/ml), do
Brix (20+26°Brix) va pH (4,0+5,0) cua dich 1én
men. Trén co s& do chon dugc gia tri tdi wu cua to
hop nay va ap dung cho tién trinh 1én men rugu
vang khom & quy mé pilot (100 lit/mé san xut).

2.2.2 Lén men

Thyc hién qua trinh 1én men 6 nhiét d§ phong
(28-30°C) trong diéu kién yém khi (Hinh 1). Nhiét
d6 bon 1én men dugc kiém soat bang phan mém
Logger Lite (version 1.4) va kiém soat tién trinh
1én men trong khoang 10 dén 14 ngay. Thuc hién
déng thoi qua trinh 1€n men rugu vang khom tur
dong ndm men hién c6 trén thi truong va so sanh
chit lugng thanh phim rugu vang dugc 1én men
tir hai dong nim men nay.

2.2.3 Hoan thién qua trinh lén men

Tur cac dit liéu thu duoc, tién hanh xac dinh
cac thong sd t6i wu cho qua trinh 1én men. San
xudt rugu vang khom theo cac thong sb dd xac
dinh, san phém tao thanh duogc phéan tich cac chi
tiéu chat luong theo tiéu chuan Viét Nam.

2.2.4 Cac chi tiéu phan tich

Céc chi tiéu hoa hoc cua ruou vang khém bao
gdm ham lugng ethanol, dudng khiu, acid bay
hoi, ester, methanol, SO, dugc phan tich theo cac
phuong phap trinh bay & Bang 1.
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Bang 1: Phuwong phap phén tich cac chi tiéu hoa hoc
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STT _ Chi tiéu

Phwong phap

1 Ham lugng ethanol (% v/v)
2 Ham luong acid bay hoi (g/L)

Chung cat (Nguyén Dinh Thuéng, Nguyén Thanh Hang, 2007)
Chuén do béng dung dich NaOH, Iod, véi chi thi mau la

phenolphtalein 1% va tinh bot 1% (L& Thanh Mai va cong su, 2007).

3 Ham lugng ester (mg/L)

Phuong phap chuin do trén co so: CH;COOC,Hs + NaOH

>

CH3COONa + C,HsOH (Lé Thanh Mai va ctv., 2007)

4 Ham luong SO, (mg/L)
5 Ham luong methanol
(g/L trong 1 lit ethanol 100°)

Phwong phéap chuén d6 Tod (Lé Thanh Mai va ctv., 2007) .
Theo phuong phap KMnOs,, (H"). Bo d6 hap phu quang cia mau
bang UV-VIS ¢ budc séng 575 nm cung véi ddy chuan methanol

dugc chuén bi trong cung diéu kién (Lé Thanh Mai va ctv., 2007).

6 Ham lugng duong (%)

Phuong phap Lane-Eynone (Lane and Eynon, 1923)

Pdnh gid cam quan san phdm: theo phuong
phap md ta dinh luwong QDA (Quantitative
Descriptive Analysis) véi s6 cam quan vién
khoang 20 nguoi/lan déanh gia.

2.3 Xirly s6 li¢u

St dung phan mém Excel va Statgraphics 4.0
tinh toan, thong ké sb liéu, v& do thi. Xay dung
md hinh twong quan giita cac diéu kién 1én men
va do con cua san phém nham xéac dinh diéu kién
t6i wu cho tién trinh 1én men.

Hinh 1: H¢ thong 1én men rwou vang khém

Ghi chu: @: B}‘nh lél:l men chinh; @: Bi(zh lén men phu; @: Binh lén men phu; @: Van chiét chai;: ®: A}J sudt ké: ®: Van xa
khi; @: H¢ thong kiém soat nhiét dg suot qud trinh lén men rurou

3 KET QUA VA THAO LUAN

3.1 Anh huéng ciia pH, do Brix va mit s6
nam men ban dau den chat lwong ruwou
vang khém

Két qua khao sat anh hudng cua cac yéu t6 dén
qua trinh 1én men ruou vang khom, bao gobm pH
ban dau 4,0+ 5,0; d¢ Brix 20+26 va mét s6 nam
men 103+ 107 té bao/ml duoc thé hién & Béang 2.

— pH va acid bay hoi: Sau 1én men, pH cac
mau co sy giam nhe so véi pH ban dau do CO, va
acid tao thanh trong qud trinh 1én men. Sy chénh
léch pH giita cac nghiém thirc chii yéu do su
chénh léch pH duoc diéu chinh truéc khi 1én men.
Ham lugng acid bay hoi ciia san pham rat thap,
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dao dong trong khoang 0,18+0,26 g/L con 100° va
thé hién khong khac biét giita cac nghiém thic
(dir liéu khong dua ra ¢ day).

— D¢ Brix va ham luong dwong sot: Ham
luong dudng sot lai sau quéa trinh 1én men rét it
chi ¢ dang vét & hau hét cac nghiém thuc, cho
thiy nim men c6 kha ning 1én men kiét dudng
trong dich 1én men. Két qua thu nhan tuong tu
khi do do brix cua san phidm sau khi 1én men,
d6 Brix cua dung dich giam dang ké (chi con
trong khoang 6-10 °Brix). Theo Luong Ptrc Pham
(2005), trong moi truong ky khi thi lugng co chat
tiéu ton cho ndm men nhiéu hon so vdi trong diéu
kién hiéu khi. Ngoai ra, theo Larpent (1991), ¢
khoang 10% glucose dugc st dung cho qua trinh
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sinh khéi ctia nAm men, phén con lai dugc chuyén
hoéa thanh rugu ethylic va cac san pham phu khac
nhu glycerol, pyruvate...

— Ham lwong ethanol.

Khi 1én men cung diéu kién pH va mat s ndm
men, ham lugng ethanol ting dang ké khi °Brix
cua dich 1én men cao hon 20. Tuy nhién, khi moéi
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truong 1én men duoc diéu chinh néng d6 chat kho
23 va 26 °Brix thi khong thé hién sy khac biét co
¥ nghia vé& ham lugng ethanol sinh ra. Cac nhom
nghiém thuc 9, 14, 15, 18 va 26 thé hién ham
luong ruou cao (15% v/v), trong d6 nghi¢m thuc
14 (t6 hop nghiém thuc voi pH 4,5; 23°Brix va
mat sé nim men 10° CFU/ml) thé hién két qua
vuot trdi (15,34% v/v ethanol sinh ra).

Béang 2: o con, pH, °Brix sau qua trinh 1én men tir dong nim men VK1

- , To hop nghiém thirc " D§ Brix sau 1én Do con
Nghiém thire (pH — °Brix — Mt s6) pH sau lén men men (% vIv)
1 4,0-20-10° 4,23 6.8 11,312
2 4,0 - 20- 10° 4,28 6,4 14,04¢
3 4,0 - 20- 107 4,14 6 14,08
4 4,0-23-10° 4,21 7,2 12,16°
5 4,0-23-10° 4,25 7,1 15,04¢f
6 4,0-23-107 4,12 7,2 14,65¢def
7 4,0-26-10° 4,24 10,2 11,29*
8 4,0-26-10° 4,34 8,4 14,70¢def
9 4,0 -26- 107 4,27 8,4 15,16
10 45-20-10° 4,49 7 11,74
11 45-20-10° 4,58 7 14,40¢d¢
12 4,5-20-107 4,55 7 14,79¢def
13 45-23-10° 4,47 7,2 12,27°
14 4,5-23-10° 4,5 7,6 15,42
15 4,5-23-107 4,59 8,4 15,13
16 45-26-10° 4,58 8.8 12,14
17 45-26-10° 4,56 8,8 14,78¢det
18 4,5-26-107 4,7 8,6 15,34
19 5,0-20-103 4,92 7 11,528
20 5,0 - 20- 10° 4,92 7,2 14,850def
21 5,0 - 20- 107 4,91 7,1 14,82¢def
22 5,0-23-103 4,62 8 11,97%
23 5,0-23-10° 4,87 7,9 14,69¢def
24 5,0-23-107 4,92 7.4 14,90%f
25 5,0-26-103 4,45 9,2 11,732
26 5,0-26-10° 4,96 9 15,04
27 5,0-26-107 4,95 8,4 14,15

- Cdc 56 liéu trong bang la trung binh ciia 3 lan Idp lai, trong ciing 1 cft cdc trung binh nghiém thirc mang chit sé mii giong

nhau thi khong khac biét c6 y nghia théng ké (p<0,05)
- Ket qua the hién gia tri trung binh cua 3 lan lap lai

Két qua dat duoc tuong ty v6i két qua nghién
clru cia Attri (2009) trén vang trai diéu. Tac gia
cho rang khi dich 1én men khéong du lugng dudng
cho nim men ting sinh khdi thi nAm men co thé
chét di do canh tranh dinh dudng 13n nhau va cubi
cung la lugng rugu sinh ra thép. Hon nfra, theo
Pretorius (2000), loai ndm men Saccharomyces
cerevisiae khong chi 1én men hoan toan nudc qua
hay mdi truong chira ham lugng dudng cao, ma
con tao ra san phﬁm 1én men v6i huong vi dac
trung. Loai nay 1én men rugu c6 ndng do t6i 16%,
trong khi viéc st dung dich 1én men la duong hay
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si-rd c6 thé lam cho nam men tao ra 18% rugu
hoac cao hon.

Trong cung diéu kién pH va d6 Brix ban dau,
ham lugng ruou tao thanh phu thudce chu yéu vao
mét s6 ndm men sir dung. Ham lugng ethanol tao
thanh & cac nghiém thuc 1, 4, 7, 10, 13, 16, 19,
22, 25 va mat s ndm men la 10° CFU/ml thay
d6i tir 11,29 - 12,27% v/v thdp hon cic nghiém
thae duoc 1én men véi mat sé6 nAm men 10° va
10" CFU/ml. Tuy nhién, ham lugng rugu tao
thanh thé hién sy khac biét khong dang ké tir dich
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1én men c6 mat sb t& bao ndm men la 10° va
10" CFU/ml.

Qua trmh san Xudt ruQu vang phu thudc nhiéu
vao mat sb nim men giéng, do day chinh 1a tac
nhin quan trong cua qud trinh 1én men. Ham
luong gidng it (103 CFU/ml) thi ngudn carbon
duoc s dung nhiéu dé ting sinh khéi, vi vay
luong rugu tao thanh thép. Tuy nhién, khi luong
men gléng nhiéu (10" CFU/ml) s& xdy ra sy canh
tranh nguon dinh dudng, anh huong dén qua trinh
1én men. Nhu vy, mét s6 ndm men ban dau 10°
CFU/ml ¢6 thé xem la pht hop cho hoat dong 1én
men rugu vang khom.

3.2 Xay dung mo hinh twong quan giira
céc diéu kién ctia 1én men va dd con cia
san pham

Ngoai su so sanh cac cdp nghiém thic dé chon
gia tri thich hop cho qua trinh 1én men rugu
vang khom, phuong trinh héi quy khoéng tuyén
16
15
14
13
12

11

Do con thuce té& (% v/v)

10 \ ‘

y=0,9778x +0,1338
R®=0,9545
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tinh (phwong trinh 1) thé hién anh hudéng cua
pH, °Brix va mat s6 nAm men dén do codn tao
thanh dwoc thiét 1ap (hé sb xac dinh twong quan
cao, R?=0,98).

Z = -17,113 + 0,556X - 3,976Y+ 5,278] -
0,0408X2 - 0,371Y? - 1,314J% + 0,3XJ + 1,848Y]J
+0,375XY - 0,082XY]J (1)

Trong d6: Z 1a d6 con (% v/v), X 1a °Brix
(20+26), Y 1a log CFU/ml (3+7) va J 1a pH (4=5).

— Kiém dinh @ tin cdy ciia phwong trinh:

Do codn 1y thuyét dugce tinh bang cach thay cac
gia tri X € (20; 26), Y € (3; 7) vaJ € (4; 5) vao
phuong trinh 1.

Phuorng trinh tuong quan giita d6 con 1y thuyét
va do con thyc té c6 hé sb tuong quan cao (R*=
0,95) (Hinh 2). Nhu vay, c6 thé dya trén mé hinh
ly thuyét dé wéc lugng d6 con cua san phdm véi
do chinh xac tuong ddi cao.

—_
S

11 12

13 14 15 16

Do con ly thuyét (% v/v)

Hinh 2: Twong quan giita d§ con 1y thuyét va thuc té

— Xdc dinh cac diéu kién t6i uvu cho qua trinh
lén men:
Khi thay J = 4,5 vao phuong trinh 1, c6 duoc

phuong trinh 2 dé xac dinh mat phang contour
(Hinh 3).

= -19,975 + 1,906X + 4,34Y — 0,041X2 —
0,371Y2 + 0,006XY )

Tt phuong trinh (2) ldy dao ham theo ting
bien so0 X va'Y, c6 dugc hé phuong trinh:
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Z’(X)=-0,082X +5,132.10°Y +1,904

Z°(Y) = 5,132.10°X — 0,743Y + 4,342

Cho Y’(X) = 0 va Y’(Y) = 0, gidi hé¢ phuong
trinh thu dugc nghiém: X =23,69vaY=6vaZ=
15,77% v/v.

Nhu véy, d6 con tdi da co thé dat dugc vao
khoang 15,77% (v/v) khi 1én men véi gibng nim
men VKI, dich 1én men c6 pH 4,5; 24 °Brix va
mat sb ném men 1a 109 té bao/ml.



Tap chi Khoa hoc Truong Pai hoc Cén Tho

Phén B: Néng nghiép, Thity san va Céng nghé Sinh hoc: 27 (2013): 56-63

7F ' ' ' ' ' ] Function
F ] — 115
. { — 120
¢ C ] 125
: ] — 130
>~ S5t 4 — 135
[ { — 140
- ] 14.5
F 1 —150
C ] 15.5
3 E———, : : : : A4 — 16.0

o
je)

21 22

23

X

Hinh 3: Mt phfmg contour thé hién ham lwgng ethanol theo X 1a °Brix va Y 1a log CFU/ml

3.3 Hoan thién quy trinh sén xuét rwou
vang khom
Tu két qua thi nghiém trén, tién hanh thi
nghiém t6i vu hoéa védi dong nam men st dung

24 25

o
(o))

1a VK1 c6 mat sé6 nAm men 10° t& bao/ml va
moi truong 1én men dugc di€u chinh pH 4,5 va
24 °Brix.

Bang 3: Cac chi tiéu chit lwong san phdm rwou vang khom dwoc phan tich

Két qua kiém

Két qua kiém

STT Cac chl’tleu phan Tiéu cl!uan quy nghiém (Rwou 1én  nghiém (Rwou 1én Ph,u’omg’
tich dinh men tir dong VK1)  men tir NMTM)  Phap th
1 Ethanol (cdn) & 20°C 6 +18% (V/v) 15,95 12,75 Chung cét*
2 Ham lugng duong Theo CBNSX 0,23% 5% TCVN
khtr 4075:85
3 Ham lugng methanol <0,1% <l g/L <l g/L TCVN
(g/L trong 1 it 1273:86
ethanol 100°)
4 Ham luong ester Theo CBNSX 282,85 mg/L R100° - TCVN
(mg/L) 1273:86
5 Ham Iugng acid bay <1,5¢g/L 0,48 g/L/R 100° 0,46g/L/R100° TCVN
hoi (g/L), tinh theo 1273:86
acid acetic
6 Ham 1lugng SO, <350 mg/L 23,04 mg/L R100° - TCVN
(mg/L 7045:02

Két qua phan tich tir Trung tam y té dy phong — TP Can Tho

* Két qud phdn tich tai phong thi nghiém — Vién nghién ciru va phat trién Cong nghé sinh hoc

- Khong phan tich )

- CBNSX: cong bo ngdy san xuat

- NMTM: Nam men thuong mai

Chit luong san pham vang khom dugc dénh
gia thong qua céac chi ti€u hoa hoc dua vao ti€u
chuan Viét Nam (TCVN 7045:2009) dd ban hanh
(Bang 3). Két qua phén tich cho thiy ruou vang
khom dugc 1én men tir giéng ndm men phan lap
VK1 dat cac chi tiéu quy dinh theo tiéu chuin Viét
Nam. Nhu vay, gidng nim men VK1 ¢6 thé duoc
sir dung dé san xudt ruou vang khom & quy md
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san xuat 16n do tao dugc d9 con cao, chat lugng
ruou On dinh va an toan cho nguoi st dung.

Khi so sanh kha ning 1én men dudng ciia nim
men VK1 v6i nim men TGKS5 (phan 1ap tu thanh
long) cho san xuit ruou vang thanh long cia Ho
Thanh Trac (2011) va ndm men BCK (phan 1ap tir
nhan) dugc thuc hién béi Nguyén Thi Hién
(2011). V&i cung mot diéu kién 1én men 14 mat sd
ndm men 10° t& bao/ml; pH 4,5; d6 Brix 24, sau



Tap chi Khoa hoc Truong Pai hoc Cén Tho

10 ngay 1én men chinh ¢ nhiét ¢ phong thi nim
men VK1 ¢ thé 1én men triét dé dwong. Ham
luong duong sét con lai sau 1én men chinh cia
ruou vang khom 1a 0,23% (w/v), thip hon so ham
luong duong sét ¢ rugu vang thanh long va vang
nhan 1a 2,6% va 5,72%, tuong ung. Ham luong
ethanol dugc tao thanh tr vang khom la 16%
(v/v), cao hon ham lugng ethanol cua vang thanh

Do trong,

Mau nau

Mau vang sang

Phén B: Néng nghiép, Thity san va Céng nghé Sinh hoc: 27 (2013): 56-63

long va rugu vang nhan la 13,56% (v/v) va 13%
(v/v), tuong ung.

Gia tri cam quan

Ngoai cac quy chuédn vé chi tiéu hoa hoc, rugu
vang ciing can dwoc sy chip nhan cao cia ngudi
tiéu dung thong qua danh gia cam quan. Két qua
danh gid cam quan ruou theo phuong phap QDA
duogc cho ¢ Hinh 4.

Muzi la

Mui khom dac
trung

' Vichua

Vidang

Vingot

Hinh 4: Gi4 tri cAm quan ciia rwgu vang khém theo phuong phiap QDA

Ghi chit: Piém 5 twong img véi mike d§ cao nhat cia tirmg chi tiéu va giam dan vé 0

Rugu vang khom c6 mau vang sang, trong subt
(Hinh 5) va mui vi déc trung.

Hinh 5: Sén ph:xam rugu vang khém
4 KET LUAN

Ngudn ndm men phan 1ap VK1 dugc sir dung
t6t cho qua trinh san xuit ruou vang khém & quy
mo pilot. Cac thong sb tot nhat cho qua trinh 1én
men rugu vang khom dugc xac lap (d6 Brix
khoang 23-24, pH 4,5 va mat sb t& bao nim men
10%-10° CFU/ml dich 1én men). Vé&i diéu kién 1én
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men ndy, san phim ruou vang khom c6 do con
cao (15,34% v/v), ham lugng duong sot va acid
bay hoi rat thap.

Trén co s& dir liéu thu thap, phuong trinh hoi
quy phi tuyén tinh duogc thiét 1ap, thé hién mdi
lién h¢ gitra ham lugng ethanol tao thanh va céc
diéu kién 1én men véi do tin cdy cao. Tir phuong
trinh hoi quy, c6 thé chon duoc cac thong sb toi
uu cho tién trinh 1én men ruou vang khém tir
dong ndm men phén 1ap va thuin chung (24°Brix,
pH 4,5 va mat s ndm men 10° tb/ml), san pham
c6 ham lugng ethanol cao (15,95% v/v) va dap
tmg dwoc cac quy chuin d3 dwoc ban hanh
(TCVN 7045:2009).
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