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TOM TAT

Lén men rugu 14 qua trinh phtrc tap bao gdm nhiéu chudi phan tmg dé chuyén hoa duong thanh rugu, CO,,

céc san phdm phu va ning luong. Qua trinh 1én men va san phim tao ra phu thudc nhiéu vao cac diéu kién lén
men. Bé qua trinh 1én men rugu dat hiéu suit cao, qua trinh 1én men tao it doc t va tap chét dé thu duoc san
phém 6 chét luong tdt thi viée x4c dinh duoc cac didu kién 1én men phu hop 1a rat cn thiét. Hién nay, trén thé
giéi va & Viét Nam co rit nhiéu k¥ thuat khac nhau trong cong nghé san xuit rugu, bia dé tao sin phdm t5i wu.
M3i cong nghé lai phu thudc vao quy mé san xuét, dac thi khi hau ving, nguyén liéu, chung gidng sir dung
trong 1én men... Trong pham vi nghién ctru, ching t6i da thyc hién phan tich anh huéng ciia mét s6 yéu td
chinh (d¢ pH, nhiét d9, ham lugng SO, trong dich 1én men, sb luong té bao ndm men giéng ban dﬁu, ham
luong duong), xac dinh dong hoc cia qua trinh 1én men rugu trén moi truong malt dai mach cua ching ndm
men Saccharomyces cerevisiae MS42. Thyc hién phan tich hi¢u suit 1én men, ham lvong duong sot, ham
luong ¢dn tao ra, mét sé thanh phﬁn doc td, tap chét, cam quan san phém dé x4c dinh cac diéu kién téi wu. Cac
san phim tao ra déu thyc hién hoi ddng cam quan dé danh gia, két hop phan tich sic ky vé cac thanh phin doc
td va tap chét theo tidu chudn TCVN 7043:2013. Thyc hién cc 1én men thi nghiém ¢ 1000ml dich dé x4c dinh
cac didu kién ti wu, sau d6 thuc hién 1én men thuc nghiém theo cic diéu kién cta sin xudt cong nghiép & quy
mé 500 lit. Két qua di xac dinh dugc dich 1én men tir malt dai mach c6 pH = 4,5 - 5,0; T°C = 25 - 30°C; ham
luong K,S,05: 0,2 - 0,3 (g/1); ty 1€ tiép giéng ban dau: 7 - 10%; ham lugng duong: 140 — 160 g/1 va thoi gian
1én men: 132 - 138 gio 1a phi hop cho qué trinh 1én men san xudt ruou cta ching S. cerevisiae MS42.

Twr khoa: Dich malt, malt dai mach, lén men, MS42, pH

MG PAU

Ban chit cua 1én men ruou la su chuyén hoa
duong thanh rugu thyc hién biang con duong EMP
(Embden-Meyerhof-Parnas pathway), giai phong
CO,, cac san pham phu va giai phong ning luong
(117,6 KJ) (D'Amato ef al., 2006). Qua trinh 1én men
rugu boi ndm men Saccharomyces cerevisiae trai
qua 5 giai doan va dugc khai quat bing phuong
trinh tong quét sau (Ivanov et al., 1973):

CgH1206 + 2ADP + 2H3P0O4 — 2CoHs0OH + 2C0O5 +
2ATP + H20

Viéc x4c dinh duge cac diéu kién phu hop 1én
men s& gitup chii dong kiém soat qua trinh 1én men,
tang hiéu suét 1én men, tao it doc té, tap chét dé thu

duoc rugu cd chit lwong tdt va 6n dinh, day la diéu
kién tién quyét cua qua trinh san xuat. Trong pham
vi nghién ctru, chung t6i da thuc hién phan tich anh
huong cua d6 pH, nhiét do, ham luong SO, trong
dich 1én men, sb lugng t& biao ndm men gidng ban
dau, ham lvong duong, xac dinh dong hoc cua qua
trinh 1én men ruou trén moi treong malt dai mach.
Thyc hién phén tich hiéu suét lén men, ham luong
dudng sot, ham lugng cdn tao ra, mot sb thanh phan
doc tb va tap chat cam quan san phim dé xac dinh
cac diéu kién téi wu trong 1én men ruou cta ching
nadm men S. cerevisiae MS42 & méi trudng malt dai
mach. Khi nghién ctru dnh hudng cta cac yéu té dén
1én men, cac san phim tao ra déu thyc hién hoi df)ng
cam quan dé danh gia, két hop phan tich sic ky vé
cac thanh phan doc t6 va tap chét. Két qua diém cam
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quan cao nhét, cic thanh phan doc t va tap chat thip
trong pham vi cho phép theo tiéu chuin TCVN
7043:2013 s& duge lua chon dé thuc hién cac nghién
clru tiép theo dé xac dinh cac didu kién t6i wu cho
qua trinh 1én men.

VAT LIEU VA PHUONG PHAP
Vit liéu

Chiing ndm men S. cerevisiae MS42 dugc phén lap
tir banh men truyén thong & Mau Son (tinh Lang Son).

- Malt nhap khau tir Sebastion, Phap

- Hoa chit: Cac hoa chit tinh khiét, duong
glucose, pepton, cao men, agar (hing san xuit Merk,
Puc); Cac loai mudi: NaCl, KH,PO,, (NH,),SO4,
MgSO,.7H,0 (la hoa chit phan tich loai PA)...
Enzyme Termamyl®; Dextrozyme ® GA (hang san
Xuét Novozymes, Dan Mach)...

Phwong phap

Moi truong 1én men (ky hiéu 1a M) 100% malt
dai mach dugc lam véi cic bude: Tron malt da
nghién nhé véi nude theo ty 1€ twong Gtng la 1 : 2,5,
bd sung enzyme va tién hanh dudng héa. Dich malt
thu dugc c6 ham lugng duong 255 g/l dung lam
moi truong co ban dugc su dung dé thuc hién cac
nghién ctru tiép theo (L€ Thanh Mai et al., 2006).

Panh gia kha nang tao huong, vi dac trung theo
tiéu chuan va diém cam quan theo thang 20 (TCVN
3215 — 79) ket hop phan tich sac ki khi xac dinh dinh

Bang 1. Anh hwéng clia ham lvgng dwdng trong 1én men.

Nguyén Vin Quyén et al.

tinh, dinh lvong mét s6 chat thu duoc trong san phém.

Pém sb luong té& bao bang budng dém (Lé
Thanh Mai et al., 2006).

_ Xéc dinh d9 chua theo phuong phap trung hoa acid
tong s0 (TCVN 4589:1988).

Xac dinh pH ciia dich 1én men bang thiét bi pH
meter (L& Thanh Mai et al., 2006).

Ham luong duong trong dich xac dinh theo
phuong phap DNS tng véi duong mantose va duong
glucose va so sanh ddi chimg véi phuong phap Bectran
(Lé Thanh Mai et al, 2006; Nguyén Quang Thdo,
2000).

KET QUA - THAO LUAN

Anh huéng ciia ham lwgng duwong trong qua trinh
1én men tao rwgu

Ham lugng duong khac nhau c6 anh hudng 16n
dén qua trinh 1én men, quy trinh cong nghé san xuét.
Viéc xac dinh dugc modi truong [én men cd ham
lwong dudng phtt hop c6 y nghia 16n vé chét lugng
va gié tri kinh té ctia san phim.

Chung t6i st dung méi truong malt (M) duoc bd
sung nudc dé diéu chinh lugng dudng trong dich &
cac muc khac nhau: 120 — 140 — 160 — 180 — 200 —
220 (g/1), didu chinh pH=5,0, b6 sung ndm men 7%V
(twong duong 15 x 10° tb/ml) dé 1én men. Tién hanh
xé4c dinh hiéu suét 1én men, thoi gian 1én men, danh
gi4 cam quan san pham, thu dugc két qua nhu sau:

Moéi trweong/ M
wong dwong (g/l)
.z 120 140 160 180 200 220
Chi so
Thoi gian 1én men 902 96 + 2 108 £ 2 140+ 3 152+ 3 168 + 3
Ham lwong con (%V) 6,75 7,88 9,00 9,91 10,88 11,70
Hiéu suét (%) 90,87 90,60 90,34 89,30 88,29 86,81
Puong sot (g/l) 45+0,2 49+0,2 52+0,2 7,6+0,2 8,5+0,2 10,6 £0,2

Két qua cho thiy khi ham lugng duong ting dan
tir 120 dén 180 g/I thi hidu suét 1én men ciing giam
dan do ap suit tham thau va do con tao ra trong quéa
trinh 1én men da wc ché nAm men sinh truéng. Ham
lwong dudng 120 g/l c6 hiéu suat 1én men cao nhét
(90,87%) nhung d6 con tao ra thip (6,75%V) trong
khi lwong dinh dudng vin con. DO rugu thip lam
tang nguy co nhiém khuén.
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Ham luong duong & 140 g/l dén 160 g/l cho higu
suét 1én men thdp hon so véi 120 g/l nhung van dat
muc cao va ham lugng rugu cling cao hon s€ han ché
duogc kha ning nhiém khuan. Khi ham lugng duong
dat 180 - 220 g/l thi hidu sut 1én men thip hon,
lugng duong sét 16n hon. Ching t6i chon dich co
ham lugng dudng tir 140 - 160 g/l dé 1én men san
xudt ruou whisky vi thoi gian 1én men ngén, hiéu
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suét 1én men cao, dich sau 1én men dat d6 con 7,88 -
9,00%V c6 kha ning chdng nhidm t6t. Két qua nay
cling phu hgp véi cac nghién ctru da cong bé vi khi
ham luong dudng cang tang va ham luong codn tao ra
tang cao dan thi 4p suét tham thiu 1én mang t& bao
nam men ciling cao hon nén han che kha nang sinh
truéng va 1én men tao rugu cia nim men (Nguyén
Quang Thao, 2000; D'Amato et al., 2006; Luong
Puc Pham, 2006). Dé dam bao hiéu suit 1én men,
han ché tap nhiém trong qué trinh 1én men va hiéu
sudt thu hdi ruou sau khi chung ct, méi trudng cb
ham lugng duong cia dich 1én men 160 g/l dugc lya
chon dé thuc hién cac nghién ctu tiép theo. Phan
tich mot sé thanh phén chinh cta dich malt c6 ham
lwong dudng 160g/1, cho thdy dich malt c6 protein:
8,66 g/l; FAN:192,5 mg/l.

Anh huéng ciia pH dén qua trinh 1én men tao rugu

Chung Saccharomyces. cerevisiae MS42 dugc
st dung dé€ 1én men tao rugu trén moi truong dich
malt c6 ham lugng duong 160 g/l trong cac binh

Bang 2. Anh hwéng cia pH dén qua trinh 1én men rwou.

thay tinh (loai 500 ml), dung acid citric va NaHCO;
dé diéu chinh pH & cac muc 4,0 + 4,5+ 5,0+ 5,5 +
6,0; ty 1 tiép gidng ban dau 7%V; nhiét do 1én men
25 — 28°C. Két qua thu duoc nhu sau (Bang 2 va
Hinh 1).

Két qua cho thdy: Mbi truong dich malt 100%
¢6 pH = 4,5 — 5,5 ¢6 ham luong con, hiéu sut lén
men va diém cam quan déu dat mirc cao trong khi
ham lugng Metanol thip hon so v6i méi truong co
pH = 4,0. Két qua tot nhat 1 dich 1én men c6 pH=
5,0. Khi pH ting dén 6,0 thi lugng Acetandehyde,
ruou cao phan tir ting manh va hiéu suit 1én men
giam. Theo mot sd tic gia thi dich 1én men ¢6 pH=
5,0 khong chi phti hop véi sinh truéng ctia ndm men
ma con pht hop véi hoat héa ciia nhidu loai enzyme
thyc hién quéa trinh chuyén héa duong thanh ruou
(Nguyén Thanh Dat, 2012; Arroyo-Lopez et al,
2006; Teodora Emila Coldea et al, 2014). Can c&
két qua trén, ching t6i chon dich 1én men c6 pH= 5,0
dé thuc hién cac nghién ciru tiép theo.

Gia tri pH pH

Chi sé phan tich 4,0 4,5 5,0 5,5 6,0
Thai gian 1&n men (h) 144 + 6 144 + 6 144 + 6 144 + 6 144 + 6
Ham lwong cbn (°V) 8,9 9,0 9,0 9,0 8,8
Hiéu suat 1én men(%) 89,39+ 0,1 90,34 + 0,1 90,28 + 0,1 90,28 + 0,1 88,27 + 0,1
Duong sot (g/l) 5,3+0,1 52+0,1 51+0,1 51+0,1 51+0,1
Acetandehyde (mg/l) 23,56 + 1,0 31,23+ 1,0 34,42+ 1,0 36,26 + 1,0 4512+1,0
Metanol (mg/l) 4,26 0,1 3,25+0,1 3,08 +0,1 2,85+0,1 2,78 0,1
Ruou bac cao (mg/l) 213,8+2,0 2356 + 2,0 237,1+2,0 287,2+2,0 2917 +2,0
Fucfurol (mg/l) 1,12 £0,1 1,26 £ 0,1 1,21 £0,1 1,34 £0,1 1,51 0,1
Diém cam quan 16,2 16,3 16,8 16,1 15,6
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Hinh 1. Sv bién dbi acetandehyde va metanol trong 1&n men dich malt & pH khac nhau.
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Anh huéng ciia nhiét do dén qua trinh 1én men rwou

Dé nghién ctru tic dong cua nhiét do dén qua
trinh 1én men, chung t6i tién hanh 1én men dich malt
¢6 ham luong duong 160 g/l, pH = 5,0 véi cac didu
kién nhiét d6 khac nhau 16 - 20 - 25 - 30 - 35°C
trong céc binh tam giac, lugng tiép gidng 8%V, thoi
gian 1én men 6 - 7 ngay. Két qua thu dugc nhu sau
(Bang 3).

O cac ngudng nhiét do thap, thoi gian 1én men
cham hon nhung san pham tao ra c6 chit lugng tot
hon, ham lugng doc t va tap chét (dic biét metanol
va acetandehyde) tao ra it hon. Khi nhiét 46 1én men

Bang 3. Anh hwéng clia nhiét d6 dén qua trinh 1én men rwou.

Nguyén Vin Quyén et al.

tang dan thi thoi gian 1én men ngén hon nhung sin
pham lai tao ra nhiéu acetandehyde, ruou cao phan tir
hon va lugng metanol ciing cao hon da lam giam chat
luong cua san phéun. Két qua cho théy, méc du nhiét
d6 dich 1én men 16°C - 20°C cho két qua tot nhat, tuy
nhién viéc 1én men & 16°C - 20°C s& khong dat hiéu
qué kinh t& mong mudn khi san xuét & quy mé 16n (do
phai str dung nhiét do lanh) trong khi viéc stir dung ky
thuat va thiét bi cit phi hop chic chin s& han ché
duogc nhiéu loai doc t6 nén theo chiing t6i nhiét d6 1én
men phtl hop véi diéu kién san xuét 1a 25 - 30°C. Diéu
nay ciing phit hop voi nhan dinh cta mot sb tac gia
nghién ctru trude d6 (Torija et al., 2003).

Méi trvong /T° M
Chisé 16 20 25 30 35
Thoi gian I1én men (h) 152+ 6 148 + 6 144 + 6 144 + 6 140+ 6
Ham lugng cbn (°V) 9,08 9,05 8,99 8,94 8,68
Hiéu suét Ién men (%) 91,13 0,1 90,87 + 0,1 90,34 + 0,1 89,82 + 0,1 87,29 0,1
Puong sot (g/l) 514 +0,1 517 +0,1 5,29+0,1 541+0,1 5,53+ 0,1
Acetandehyde (mg/l) 18,51 +1,0 2522 1,0 28,45 +1,0 39,28 +1,0 51,23 +1,0
Metanol (mg/l) 1,85+ 0,2 2,15+0,2 3,12+0,2 4,26 +0,2 534+0,2
Ruwou bac cao (mg/l) 191,26 + 2,0 205,63 + 2,0 235,24 +2.0 306,46 + 2,0 391,72+ 20
Fucfurol (mg/l) 1,18 + 0,1 1,21+0,1 1,26 + 0,1 1,31+0,1 1,65 + 0,1
Diém cam quan 16,8 16,8 16,6 16,2 15,6

Anh hwéng ciia SO, trong 1én men tao ruou

SO, thudng duge sir dung dé e ché cac hoat
dong cua nhiéu loai vi khuan trong dich 1én men, tuy
nhién viéc su dung SO, khong phu hop s& lam giam
hiéu suét 1én men, giam chat lugng san pham.

Dé nghién ctru anh huong cua SO, dén qué trinh
1én men rugu, ching t6i stir dung SO, tir K;,S,05 Tién
hanh 1én men dich malt ¢6 ham lugng duong 160 g/l
pH5,0; nhiét do 1én men: 25°C; luong tiép gidng
7%V ¢6 bd sung ham luong K,S,05 (g/l) & cac mirc
khéac nhau: 0,15 + 0,20 + 0,25 = 0,30 + 0,40 (g/D).
Két qua thu dugc (Bang 4).

Két qua cho thiy: Khi sit dung K,S,05 ¢ mirc
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thap hon 0,2 g/l mic di rugu c6 ham luong methanol
thdp hon nhung hiéu suit 1én men giam c6 thé do bi
nhiém, khi & mirc 0,4 g/I thi hiéu suat 1én men va chat
lugng ruou déu giam 1a do khi ham lugng K,S,0s
trong dich 1én men cao da tc ché sinh truong va kha
nang 1én men tao rugu cia nidm men. Theo chung 61,
st dung ham lugng K,S,05 ¢ mirc 2,0 - 3,0 g/l phu
hop v&i kha ning 1én men ciia ching MS42, dong thoi
ciing han ché dugc nhiém khuén trong qué trinh 1én
men. Két qua nay ciing phii hop véi cong bd cia
nhiéu tac gia khi nghién ctru sir dung SO, ndng do t6i
da SO, khong nén vuot qua 490 ppm (Nguyén Quang
Thao, 2000). Chl’mg toi chon K,S,05 & muc 0,3 g/l
(twong tng v6i nong d6 SO, tir 110 — 150 ppm) aé
tiép tuc cac thi nghiém tiép theo.
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Bang 4. Anh huwéng clia SO, dén qua trinh 1&n men rwou tir dich malt.

Méi trwo'ng M
Chi s6 0,15 0,20 0,25 0,30 0,4
Thoi gian 1&n men (h) 144+ 6 144+ 6 144+ 6 144+ 6 144+ 6
Ham luong cdn (V) 8,86 9,01 9,02 9,02 8,93
Higu suét 1&n men (%) 88,79 £ 0,1 90,50 0,1 90,50 0,1 90,50 + 0,1 89,82 £ 0,1
Puong sét (g/l) 5,01+ 0,1 5,22+ 0,1 5,16 £ 0,1 5,21+ 0,1 5,45+ 0,1
Acetandehyde (mg/l) 18,56 + 1,0 26,58 £ 1,0 32,52 1,0 42,26 £ 1,0 65,28 £ 1,0
Metanol (mg/l) 2,02+ 0,1 2,89 £ 0,1 3,56 + 0,1 4,82+ 0,1 6,58 £ 0,1
Ruou bac cao (mg/l) 195,36 + 2,0 208,65+£2,0 2452620 3123320 395,78 £ 2,0
Fucfurol (mg/l) 1,08+ 0,1 1,19+ 0,1 1,25+ 0,1 1,36+ 0,1 1,320,1
Diém cam quan 16,3 16,5 16,5 16,2 15,5

Anh huwéng ciia s6 lwgng té bao nAm men khi tiép
giong dén qua trinh 1én men ruou

S6 lugng té bao nAm men c6 anh huéng truc tiép
t6i qua trinh 1én men ruou. P& nghién ctru anh
huong cua lugng gidng tiép dén qua trinh 1én men,
chung t6i tién hanh thi nghiém twong tu véi mirc bd
sung lugng men gidng khac nhau theo thé tich: 5% +
7% + 10% + 12%V (tuong ung: 10; 14; 20; 24 x 10°
té bao/ml dich 1én men) 1én men trén médi trudng M
da duoc t6i wu hoa cac didu kién pH = 5,0; ham
lugng duong 160 g/l; nhiét do 1én men 25°C;
K>S,0s= 0,3 g/l (Nguyén Quang Thao, 2000). Két
qua thu dugc nhu sau (Bang 5).

Két qua trén cho thay: Ty 1¢ men giéng khi tiép
vao dich 1én men c6 anh hudng rat ro va ty 1€

nghich véi thoi gian 1én men, con cac chi tiéu khac
nhu: Hiéu sudt 1én men, ham luong con, dudng sot
cling c6 sai khac nhung khong dang ké. Pidu nay la
phu hop vi khi bo sung men giong vao dich lén
men, ndm men van dang trong giai doan sinh
truong (tang sinh khéi) nén khi bd sung sé luong té
bao nam men glong vao dich Ién men cang cao thi
thoi gian dé nam men sinh truong va dat ty 18 té
bao cao nhit s& it hon so v&i mau b sung ty 1é nim
men gidng ban dau it hon. Tuy nhién khi bd sung
ndm men & ty 18 15% thi thoi gian va hiéu suét 1én
men ciing khong tot hon. Pé dam bao an toan qua
trinh 1én men, rat ngan thoi gian 1én men, han ché
nhim khuin nhung van dam bao chat lugng san
pham can cir vao két qua thu dwgc ching t6i chon
bd sung gidng ban dau & ty 1& 7-10% la phu hop.

Bang 5. Anh hwéng clia sb lvgng t& bao nAm men dén qua trinh 1&n men rwou.

Moi trwong/% V gidng M
Chi s 5% % 10% 15%
Thoi gian 1én men (h) 148 +3 140+ 3 132+3 126 +3
Ham luong cbn (V) 8,97 9,07 9,13 9,03
Hieu suét I&n men (%) 89,82+ 0,1 90,87 + 0,1 91,40 £ 0,1 90,34 £ 0,1
Pudng st (g/l) 4,87 0,1 4,85+ 0,1 4.81+0,1 476+0,1

Nghién ciru dong thai qua trinh lén men

Dé xac dinh dong thai ciia quéa trinh 1én men
trong qua trinh lén men, chung t6i da st dung dich
lén men 1a dich malt dai mach (100%) va diéu
chinh céac diéu kién 1én men phu hop theo két qua

céc thi nghiém da nghién ctru (Ham luong dudng
tong so 160 (g/1), pH: 5,5; K;S,05: 0,3 (g/1); ty 1€
tlep gidng 8%; nhiét do 1én men & 25-28°C trén
thiét bi c6 dung tich 15 1). Tién hanh phén tich
mAu 1én men 12 gio/lan. Két qua thu dwgc nhu sau
(Bang 6).
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Bang 6. Su bién ddi dwdng, con, acid va sé lwgng té bao ndm men trong qua trinh [én men rwou.

Thanh phan  Ham lwong Ham lwong Sé lwong th (x10°  Acid téng sé (qui vé acid
dwong (gl) con (%V) tb/ml) acetic) mgl/l
The&i gian (gio)
0 160,0 0,2 17 £1 4226 +2
12 150,6 1,2 105+2 426,5+2
24 132,5 2,1 196+ 3 4278 £ 2
36 110,1 3,2 218+ 3 4559 + 2
48 80,4 4,8 216+ 3 461,82
60 55,8 6,2 205+3 463,8+3
72 35,2 7.4 185+3 482,3+3
84 20,6 8,2 160+ 3 4845+ 3
96 16,8 8,5 122+ 2 486,9+3
108 13,3 8,7 82+1 490,5+3
120 8,6 8,9 65+ 1 509,81
132 52 9,2 48 +1 5109+ 1
144 51 9,1 45 +1 511,71

Két qua cho thiy: Cac chi tiéu vé ham lugng
duong, ham luwgng con, d chua, so lugng té bao
co lién quan chat ché vdi nhau trong qua trinh 1€n
men.

O 36 gio dau (ké tir khi tiép gidng) nAm men
sinh san nhanh nhét va dat mac cuc dai (218 x 10°
tb/ml). S6 lwong t& bao dugc duy tri kha 6n dinh &
giai doan 24 - 72 gid véi sb té bao trung binh dat
(205 x 10° tb/ml) va giam dan trong thoi gian tiép
theo. Sau 108 gid 1én men, s6 luong té bao di giam
rit nhanh va kha ong dinh sau 132 gid 1én men. Sy
bién ddi vé& sé lugng té bao co thé dugc gidi thich
nhu sau: 24 gio dau tién ndm men dang trong giai
doan sinh truong manh, méi trudng con gidu dinh
dudng, lugng con sinh ra it nén khong gdy anh
huong tdi sinh truong cua nam men. Sau 60 gid ké
tir khi tiép glong, nguon dinh dudng giam dan trong
khi lugng con tang dan va mdi truong yeém khi nén
da e ché sy sinh truong ciia nAm men, ngoai ra khi
thoi gian 1én men kéo dai nén mét lugng té bao ndm
men ciing bi két ling da 1am cho s té bao trong dich
1én men gidm manh.

Ham lugng dudng trong dich 1én men giam dan
theo thoi gian 1én men nhung ham luong con tao ra
lai tang dan. Tai thoi diém sau 96 gid 1én men, ham
luong dwdng c6 sy giam cham lai va hiu nhu khong
ddi sau 144 gio. Ham lugng cOn dat dugc cuc dai &
giai doan 96 gio -144 gio, sau do6 cd sy tang nhe va
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6n dinh & giai doan cubi ciia qua trinh 1én men va
mot ph?m nhé lugng rugu dugce chuyén thanh cac
hop chét khac nhu acid, tao este, ete,...ngay trong
qua trinh 1€n men chinh.

Acid téng s6 trong dich 1én men ting dan nén do
pH c6 sy giam dan nhung sy thay d6i khong qua 16n.
Ham lugng acid tang la do trong qua trinh 1én men
ngoai sy chuyén hoa dudong thanh ruou con c6 mot
phin chuyén thanh mot sé loai acid hitu co (nhu:
acetic, succinic, malic,...) ngay ca khi qua trinh 1én
men két thuc thi qué trinh hinh thanh cac acid véan tiép
tuc mot thoi gian nira nho sy ¢ mat cla cac enzyme
¢6 trong moi truong. Sy bién d6i ciia nAm men, dudng
va con trong qua trinh 1én men thé hién qua céc db thi
(Hinh 4).

Céc két qua nghién ctru dong thai 1én men thu
duge phi hop véi nhitng nghién ciru cia nhidu tac
gia trude d6 (Nguyén Quang Thao, 2000; D'Amato
et al., 2006; Torija ef al., 2003). Qué trinh 1én men
trong san xuét voi cac didu kién nhu trén, thoi gian
thyc hién 1én men t6i uu nhat 1a tir 6 — 7 ngay. Khi
ham luong duong di giam dén muc thdp va 6n
dinh, ham lugng con ting lén cao va do pH giam
xudng (pH = 4,3 — 4,2) can chiét tach dich 1én men
dé thyuc hién qua trinh chung cit. Néu pH xudng
nhanh va thép (pH < 4 ,0) cho thay kha nang dich
1én men c6 thé da bi nhiém khuan va can c6 bién
phap xt li kip thoi.
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Hinh 2. D6 thi dong thai Ién men rwou trong dich malt.

KET LUAN

Diéu kién 1én men phu hop ddi véi ching ndm
men Saccharomyces cerevisiae MS42 dé san xuit
ruou cao d0 tr dich 1én men 100% malt dai mach
gdm: dich malt c6 ham lugng duong 140 - 160 g/l;
pH = 4,5 — 5,0; T°C: 25 - 30°C; K»S,0s: 0,2 - 0,3
(g/1); ty 1é tiép gidng ban dau: 7 - 10%; thoi gian 1én
men: 132 - 138 gio.

Loi cam on: Pé thuc hién duoc cdc nghién ciru trén
chung t6i xin chan thanh cam on Bo mon Cong nghé
sinh hoc — Vi sinh, cac nhom nghién cuu tai phong
thi nghiém Vi sinh thuoc khoa Sinh hoc, Truong Dai
hoc Sw pham Ha Noi, Cong ty TNHH MTV Ruou
Eresson, Trung tam bdo ton giong vi sinh vit thugc
Vien Cong nghiép thic phédm da tan tinh va tao diéu
kién cho ching toi vé thoi gian co sé vt chat va
trang thiét bi phuc vu qud trinh nghién ciiu.
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SUMMARY

Fermented wine is a complex process including many chain reactions to convert sugar into alcohol, CO,,
the byproduct and energy. Fermentation processes and product quality depend on the fermentation conditions.
The objective of this study is to find the a good condition for effective fermentation to produce good quality
distillation and less toxins and impurities. Currently, the production technology of wine or beer in the world
and in Vietnam is diverse, there are many different techniques to optimize production in order to create optimal
products. Each technology depends on the scale of production, climatic characteristics, materials, strains used
in fermentation,.... On this topic we focus on some basic factors affect on fermentation alcohol use barley malt,
yeast Saccharomyces cerevisiae MS42 include: pH, temperature, concentration SO, in the fluid of
fermentation, the yeast cell count to the initial seed, sugar, kinetics of fermentation alcohol barley malt on the
medium. The creteria for selection of optimal factors is based on the production of alcohol, toxic compounds,
contaminants, cell biomass. The products produced sensory board for evaluation, combined analysis of
chromatography on toxin components and impurities according to standard TCVN 7043: 2013. Carry out the
fermentation experiments in 1000ml of fluid to determine optimal conditions, then perform experimental
fermentation under the conditions of industrial production on a 500 liter scale. The optimal conditions for
barley malt fermentaion by S. cerevisiae MS42 was: medium pH= 4.5-5.0; T°= 25-30°C; K,S,0s: 0.2 - 0.3
(g/D); the starting seed: 7-10%; sugar content: 140 — 160 g/1; fermentation time for 132 to 138 hours.

Keywords: Barley malt, malt services, MS42, pH, fermentation
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