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SUMMARY

FERMENTATIVE CHARACTERISTICS AND DISTILATION BY USING
SACCHAROMYCES CEREVISIA PREPARATION ON SUGARCANE JUICE ROC16

Sugarcane ROC16 (Khanh Hoa province) is a key crop for economic development of the province, mainly
serving the sugar industry. However, the value of sugar is not high, and is subject to fierce competition
from imported sugar. It is essential to understand the technology that can create new products with high
added value from sugarcane. The research conducted a survey on the fermentation process of ROC16
sugarcane juice and distillation of sugarcane alcohol using the commercial yeast Saccharomyces
cerevisia to obtain a rum product with high alcohol content and characteristic odor. The results have
determined some physicochemical parameters of ROC16 sugarcane juice with Brix 22°Bx, density 1,090
g/cmé, pH 5.1. Fermentation of sugarcane juice samples with S. cerevisiae (Spirit Ferm) for 7 days is
appropriate. Alcohol distilled from sugarcane juice samples supplemented with tartaric acid has a typical
rum flavor and highest alcohol concentration of 65% for the total of two fractions.
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1. PAT VAN PE (Jamaica) v.v Trong khi dé, cac san phim ruou
) chung cat tir mia lai chwa phd bién va san xuat
dai trd. Céc yéu t6 quan trong quyét dinh dén
chat luong mui dic trung cta rugu chung cat tir
mia la nguyén liéu mia (giéng cdy), cach xu Ii
dich mia ép, ching loai nim men sir dung va
phuong phap chung cét ruou. Piém dang cha y
gan day la Cong ty JTV da nhap khau nugc mia
dong lanh tir gidng mia ROC16 & Viét Nam vé
Vuong qudc Bi dé san xuat ruou Rum mia. Chat
lwong san phdm dugc chuyén gia va ngudi tiéu
ding dénh gia rat cao vi cho ra rugu Rum mia c6
mui vi nhu ¥, hwong thom véi 55 d6 cdn. ROC16
la gibng mia trong phd bién & tinh Khanh Hoa

Mia 1a mét trong cac cdy trdng chu luc gidp
nhiéu dia phuong, trong d6 c6 tinh Khanh Hoa
phét trién kinh t&. Mia hau nhu 1a ngudn nguyén
liu ddu vao cho nganh cong nghiép mia duong
cua Viét Nam. Tuy nhién, hién nay ching ta
dang d6i mat voi sy canh tranh khéc liét tur
duong nhap khau, duong nhap lau khién day gia
duong thi trudng xudng dudi gia thanh san xuét
va dan dén dwong ton kho, dién tich cay mia bi
thu hep [1]. Viéc da dang hoa san pham c6 gi4 tri
gia ting cao tir mia dwong l1a nhu cau can thiét
cho nganh mia Viét Nam.

Trén the gisi, ngoai san xuat duong mia, nudc v6i nhiéu vu diém ndi bat 13 ning sudt cao, va
mia va mat mia con dwgc san xuat rugu, dac biét cho trir duong cao va thuong dugc sir dung dé
& cac nuéc Trung My, c6 nhiéu thuong higu ndi lam nuéc mia ép giai khat.

tiéng nhu Bacardi (Cuba), Captain Morgan
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Bén canh d6, Huynh Xuan Phong va cong sy da
tién hanh khao sat chuing loai nAim men chiju nhiét
phu hop dé 1én men ethanol sinh hoc tir dich ép
mia duoc thanh tring bang NaHSO3[2]. Muc dich
cua nghién ciu nay la tuyén chon nim men thu
duoc luong ethanol sinh hoc tinh khiét tét nhét.
Két qua nghién ctu chi ra rang Saccharomyces
cerevisiae 1&én men dich ép mia cho ham luong
ethanol dat tot nhat (10,58%) trong 23 dong nam
men. VO Tién Diing va cong su ciing thuc hién
nghién cuu ethanol sinh hoc tir mia va cdy cao
lwong [3]. Trude do, Vuong Trong Hao va cong
su da thuc hién 1én men vang mia bang nim men
S. cerevisiae LT2 vao nim 2003 [4]. Két qua
nghién ciru cho thdy vang mia lén men tir nudc
mia tu nhién cho hwong thom va vi vu diém hon
han nuwéc mia thanh tring. Ban chit san pham nay
14 nude mia c6 do con thap.

Qua phan tich bdi canh trén, rugu mia chung cat
cao d6 (con duogc goi la rugu Rum) la tiém nang
rat 16n khi 1am cha céng nghé san xuit ruou
Rum & Viét Nam. Nhdm nghién ctru da thuc hién
khao sat cac phuong phap xu ly dich mia ROC16
khac nhau, két hop qué trinh 1én men dich mia
bang ndm men thuong mai S. cerevisia va chung
cat reou mia dé thu san pham ruou Rum cé ham
lwong con cao va mui dic trung.

2. VAT LIEU VA PHUONG PHAP NGHIEN

cou

2.1 Péi twong nghién cieu

Mia ROC16 thu hoach ¢ Dién Tho, Dién Khanh,
tinh Khanh Hoa. Cay mia dat d6 chin khoang 12
thang tudi 1am nguyén liéu cho nghién ctu. Mia
duogc 1am sach, chat bo phan ngon va ré, tudt bo
I6p vo cimg bén ngoai. Ding may ép dé thu dich
mia va loc dé loai bo xo, bd mia 13n vao. Tur dich
nudc mia ép sau qua trinh loc, chuan bi thanh 04
mau khéc nhau véi ché d6 xu Iy cu thé nhu sau,
mau 1 - dich nuéc mia ty nhién (d6i chang);
Mau 2 - dich nu6c mia dugc bd sung tinh thé axit
tartaric dé giam pH tir 5,1 vé 3,6. Ty Ié bo sung
la 0,1% (khdi lugng/thé tich). Sau khi cho tinh
thé axit tartaric vao, khudy déu cho tan hoan
toan; Mau 3 - dich nudc mia dem gia nhiét dén
100°C va giit nhiét trong 4 phut dé thanh tring.
Mau sau d6 dugc lam ngudi dén nhiét do phong;
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Mau 4 - dich nuéc mia duoc bo sung tinh thé axit
tartaric véi ty 1& twong tw mau 2. Sau d6 dem
nang nhiét dén 100°C va giir nhiét trong vong 4
phit. Mau sau d6 ciing tién hanh lam nguoi dén
nhiét d6 phong.

Ché pham ndm men thuong hidu Spirit Ferm.
Ché pham bao gdém men ruou S. cerevisiae,
vitamin nhém B va enzym pectolytic. Nam men
chiu duoc nong do ethanol dén 16%. Nhiét do
I&n men téi wu 1a 20-25°C. Ché pham duoc hoat
héa trudc bang nude so6i dé ngudi véi ti 18 1:10
trong thoi gian 15 phat. Luong ché pham si
dung 0,05% lugng dich nudc mia ép theo hudng
dan nha san xuit.

2.2 Phwong phap nghién ciu

2.2.1 Xdc dinh dj rwou thuc té sau Ién men
bang phwong phdp chung cit

Sau khi 18n men dich nu6c mia, do thé tich thu
duoc roi dem di chung cat ¢ nhiét do 95+5°C sur
dung bo sinh han. Sau khi chung cét, do lai thé
tich ruou va do do ruou ¢ nhiét d6 phong bang ty
trong ké do do con. Bé xac dinh do ruwou thuc
hién nhu sau: Rot rugu chung cat vao dng dong
100 ml khd sach, tranh tao bot khi, tha tir tir ruou
ké vao 6ng dong sao cho ruou ké khong qua
chim sau vao so v&i mac doc. Dé ruou ké 6n
dinh sau d6 doc do rugu trén ruou ké.

Do ruou thuc té cua dich sau qua trinh 1én men
dugc tinh theo cdng thic:

b_ax?Z
TS

Trong do:

a: Do ruou cua dich sau khi chung cat (% v/v)

b: Do rugu cua dich sau qué trinh 1én men (% viv)
V1: Thé tich ruou sau khi 1én men (ml)

V2: Thé tich rugu sau khi chung cat (ml)

Truong hop ruou khdng & nhiét do chuan 20°C,
can tra bang dé quy ddi vé ndng d6 ruou & 20°C
[51.

2.2.2 Xdc dinh dp rweu biéu kién trong qua
trinh 1én men bang phwong phdp do 1y trong

Pé xac dinh d6 ruou biéu kién cua dich trong qué
trinh 1én men. Tién hanh do ty trong dich mia



ban dau (SG) va do ty trong dich sau 1én men
(FG). Sir dung ty trong ké dé do ty trong.

Str dung ty trong ké Chefast Hydrometer Kit dé
do ty trong va cong thirc tinh theo huéng dan nha
san Xuat.

D6 ruwou biéu kién cua dich trong qué trinh 1én
men tinh theo ty trong véi cdng thirc nhu sau:

(SG — FG)

ABV =—3=78

» 100

Trong d6:

ABV: D6 ruou cua dich trong qué trinh I1én men
(% viv)

SG: Ty trong dich nudc mia ban dau (g/cmd)

FG: Ty trong dich nuéc mia sau 1én men (g/cm?)
2.2.3 Xdc dinh néng dp chat hoa tan, pH

Nong d6 chat rin hoa tan (%) dugc tinh dya trén
chi s6 (Brix) do dwoc trén khic xa ké ATC-1E
(Atago, Nhat Ban). Tir chi s6 ndng d6 chét rin
hoa tan do duoc quy ddi vé ndng do chat rin hoa
tan & nhiét d6 chuan 20°C [6]. Gia tri pH duogc
xac dinh bang pH ké (BP3001, nha san xuat
Trans Instruments).

2.3 Phuong phap xir ly s ligu

Céc thi nghiém duoc thyc hién 3 Ian, két qua thu
duoc 1a gia tri trung binh cua céc lan do. Két qua
thi nghiém duoc xu ly va vé biéu d6 bang phan
mém  Microsoft Excel 2010 (Microsoft
Corporation, USA).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Tinh chit ly héa cia dich nuéc mia

Nhom nghién ciru xac dinh mia ROC16 (Dién
Khénh, Khanh Hoa) c6 thanh phan khdi lugng
nhu sau: ty I&€ nudc mia 58,5%, ty 1€ ba 41,5%.
Nong do chat hoa tan cua dich mia ép 1 22,6 Bx,
pH 5,1 va ty trong 1,090 g/cm?. Gia tri pH tuong
dbi gan voi két qua nghién cau cia Huynh Xuén
Phong va cong su, véi dich mia thu dugc ¢6 pH
5,5 [2]. Bén canh d6, cac nghién ciu vé ruou
vang Ién men tur cac loai trai cdy nhu nho, dua,
xo mit v.v déu cho thiy ngudng Brix phi hop
cho nim men S. cerevisiae 13 tir 22 Bx-25 Bx va
pH dao dong tur 4,0-5,5 [7, 8]. Vi vay, dich mia
ROCL16 tai Kh&nh Hoa phu hop cho qué trinh 1én
men sir dung S. cerevisiae.
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3.2. Anh huéng cia phwong phép xir Iy nwéc
mia dén dd Brix, pH, ty trong va dd ruwou
trong qua trinh Ién men

Két qua thé hién & dd thi Hinh 1 cho thiy sau
thoi gian 1én men 9 ngay tit ca cac mau déu cé
nong do chat tan (chu yéu la duong saccharose
va duong khir) giam. Két qua cong trinh nghién
citu Ngd Thi Phuong Dung va cong sy sau 6
ngay Ién men ri dudng ciing cho thiy két qua do
Brix giam tir 20 Bx xudng 12,7 Bx [9]. Nong d6
chat tan giam nhanh tir ngay dau dén ngay 5. O
ngay thir 5 1én men, o Brix cac mau dao dong tir
8,0-11,2 Bx. Trong do, mau nuéc mia da thanh
tring c6 toc do chuyén hoa chat tan cham nhat
(mau 3) vi nam men S. cerevisia thuong pham
tham gia qua trinh trao doi chat va 1én men ruou,
trong khi d¢6 & mau 1 va mau 2 (khéng thanh
tring) con c6 thém sy hién dién nhém nim men
dai (wild yeast) Candida, Debaryomyces,
Hanseniaspora, Meyerozyma, Wickerhamiella va
Zygosaccharomyces trén than cay mia [10].

So sanh gitra mau 3 va mau 4 déu thyc hién
thanh tring nhung & miu 4 c6 bd sung axit
tartaric c6 mirc @6 giam gia tri Brix trong 5 ngay
d4u nhanh hon. Két qua xac dinh d6 ruou thuc té
bang phuong phap chung cat, mau 4 thu duogc 12
11,6%, trong khi & mau 3 1a 10,0%. Diéu nay c6
thé ly giai nhu sau khi bd sung axit tartaric vao
dich nudc mia va dem gia nhiét 100°C di dién ra
qua trinh chuyén héa duong mia saccharose
thanh thanh duong nghich dao - hdon hop cua
glucose va fructose vi vy nim men S. cerevisia
st dung duoc ngay dé Ién men thanh ethanol,
trong khi véi duong saccharose, nAm men can sir
dung enzyme ndi sinh invertaza dé chuyén héa
thanh duong fructose va glucose, roi tir do
chuyén hoéa thanh ethanol.

Tir d6 thi Hinh 2 cho thiy pH trong qué trinh 1én
men cua bon mau khao sat déu ¢6 xu huéng giam
tir ngay dau 1én men dén ngay 4. Tuy nhién, Mau
1 dbi chung, pH ¢6 xu hudng giam manh nhat,
giam 29.,2% so ban dau sau 48 gid; riéng mau 2 bd
sung thém axit tartaric pH gan nhu chi giam
10,6%. Xét vé& ndng do ruou cua hai mau nay sau
48 gio 1én men mau 1 chi dat 0,7%, trong khi mau
214 4,6% (Hinh 3). Tuong tw, mau 4 ciing bd sung
axit tartaric két hop thanh trang, sau 48 gio nong



d6 ruou dat 5,1%. Nguyén nhan la do axit tartaric
gitp thuc ddy chuyén héa duong saccharose thanh
dudng nghich dao va gia nhiét s& gidp chuyén hoa
t6t hon. Sau 5 ngay thi pH & c4c mau khao sat
tang nhe va c6 xu hudng 6n dinh.
Dbi v6i mau 3 va mau 1, tir ngay 2 dén ngay 5
dé rugu tdng manh, ting tr 0,5%-0,7% Ién
12,1%-13,0%. Trong khi mau 2 va mau 4 déu bo
sung axit tartaric tir ngay 1 dén ngay 4 d6 ruou
ting manh tir 0,5-1,5% lén 12,4-13,7%. Tir ngay
thir 5 dén ngay thir 9 thi nong d6 ruou ting rat
cham nguyén nhan 1a do nong do ethanol ting
manh di anh huong dén chic niang trao ddi
glucose cua mang té bao ndm men [11]. Sau 7
30 -

10 A

ngay nong do ethanol gan nhu khong thay déi ¢
tat ca cac mau.

Tir thong sb ty trong va do Brix dich mia trudc
va trong qué trinh 1én men cua bén mau nudc
mia xir 1y duge do bang ty trong ké va khic xa
ké Atago, da xay dung dugc bdn dd thi thé hién
mbi tuong quan giira ty trong va do Brix véi hé
s6 twong quan R=0,99 (Hinh 4), cho thay c6 mdi
tuong quan tuyén tinh rat cao gitra ty trong va do
Brix cia mau trong qua trinh 1én men. Sir dung
phuong trinh tuyén tinh gitp xac dinh dugc ty
trong tir phép do ndng d6 chét tan, va tir d6 tinh
toan duoc do ruou biéu kién theo cong thic &

muc 2.2.2.
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——MhAiu 3
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Hinh 1. Anh hwong ciia phwong phdp xir Iy nieée mia dén dg Brix trong thoi gian 1én men
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Hinh 2. Anh hiong ciia phwong phdp xir Iy mede mia dén pH trong thoi gian 1én men
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Hinh 3. Anh hudng ciia phwong phdp xit Iy mueée mia dén do rweou biéu kién trong qud trinh 1én men
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Hinh 4. Twong quan giita dé Brix va ty trong ciia 4 mau 1én men

Bdng 1: Tinh chat ciia cde phan doan chung cdt tir dich nwée mia Ién men

pH D) rugu, % & 20°C
Maiu Phén doan 1 Phin dogn 2 Phén doan 1 Phdén dogn 2
80-95°C 95-100°C 80-95°C 95-100°C
Mau 1 476 + 0,02 3,86 + 0,01 54,0 4,0
Mau 2 4,70 £ 0,01 4,00 + 0,02 57,0 8,0
Mau 3 4,80 + 0,03 4,02 +0,02 48,0 1,0
Mau 4 4,82 +0,02 3,67+ 0,01 57,0 1,0

3.3. Khio sat cong doan chung cat

B6n mau ruou sau 1én men duoc dem di chung
cat. Két qua do ruou va pH cua phan doan dau
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tién dugc thé hién Bang 1. Phan doan 1 (80 -
95°C) tap trung thu nhan ruou ndéng do cao hon
phan doan 2 (95-100°C) cu thé dao dong tir 48




dén 57% phu thuoc phuong phap xir 1y. Trong d6
mau 2 va mau 4 déu b sung axit tartaric va phan
doan 1 cua cAc mau nay c6 nong do ruou cao nhat
57%. Tuy nhién, & phan doan 2 cta hai mau co su
khéc biét 16n vé nong do ruou, cu thé & mau 2 1a
8% va mau 4 ¢ thanh triing chi dat 1%. Tuong tu,
véi mau 3 thuc hién thanh tring truéc 1én men
nén thu duogc néng d6 ruou trong ca phan doan 1
va 2 déu thap nhat véi 48% va 1% tuong tmg. Két
qua thi nghiém cho thiy vai trd cua nam men dai
hién dién trén than cay mia gép phan ting nong do
rugu trong san pham chung cat. So sanh 4 mau thi
nghiém thi mau 2 chi b sung axit tartaric s& thu
duoc n6ng d6 rugu ¢ phan doan 1 va 2 déu cao
nhat. Bén canh do, ruou chung cét s& luu gitr duoc
huong mia tyr nhién.

Gié tri pH & phan doan 2 déu thap hon so vai phan
doan 1. Két qua nghién ciu cua tac gia Kim Dong
va cong su ciing cho thay cang cudi qua trinh
chung cét thi ham lwong axit tng cang cao [12].
4. KET LUAN VA KIEN NGHI

Qua nghién ciru di xac dinh dugc mot sé chi tiéu
hoa ly cua dich nuéc mia ROC16 (Dién Khanh,
Khanh Hoa) c6 d6 Brix 22°Bx, ty trong 1,09
g/cmd, pH 14 5,1. Két qua nghién ctru cong doan
I8n men c4c mau nude mia di xac dinh dugc thoi
gian I&n men phu hop 14 7 ngay & nhiét do
29+1°C. Ruou chung cét tir mau nuéc mia bd
sung axit tartaric c6 nong do ruou cao nhét: phan
doan 1 1a 57% va phan doan 2 1a 8%.
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