LEN MEN RUQU (ETHANOL)



4.3.1. Lén men ruou (ethanol)

« La mot qua trinh sinh hda phtre tap

» Chuyén dwong thanh ruou ethanol, CO, va mét
sO san pham phu khac cé sy tham gia cua nam
men hodc mét sb loai vi sinh vat khac.



« Trong qua trinh I1&n men, ngoai cac san pham
trén con giai phong nang lvong
(113,4KJ/glucose).

» Trong tat cd cac qua trinh chuyén hoda glucid do
vi sinh vat gay ra, sw |én men ruvou dwoc ng
dung réng rai nhat trong céng nghiép, rng dung
nay da co tlr thoi xwa so bd dé san xuat rwou
vang, bia va cac nwédc udng gidi khat 1én men
khac.



 Phwong trinh tong quat

2ATP + 2H,0






: Ethanol 1a mot loai san pham lén
men dwdng phd bién cta nhiéu nhém vsv.

« Trong do, tdc nhan chu yéu Ia nAm men, dac biét 1a cac
noi cua loai Saccharomyces cerevisiae.

. Nhidu loai vi khuan ky khi va hiéu khi tdy tién cting co
kha nang tao thanh rwou nhw 1a mét sdn pham chu yéu
hay mét sdn pham phu cla qua trinh 1én men hexose va
pentose.



4.3.1.1. Vi sinh vat 1én men ruou

« Tac nhan chinh cua qua trinh [én men rwou la cac loai
nam men Saccharomyces.

« Saccharomyces c6 kha nang phan giai ky khi cac loai
dwdng khac nhau, co thé st dung nhiéu nguodn nito va
hiru co, khéng c6 kha ndng ddng hoa nitrat (dac biét loai
S.cerevisiae dwoc s dung nhiéu trong 1én men rwou).



Cac loai nam men chinh Saccharomyces

Hinh dang, kich thwéc

C6 té bao hinh ovan, kich
thuwédc khoang (3-10)x(5-
12)micromet.

Trong cong nghiép vi sinh
nguwdi ta co thé tuyén chon cac
chiing nAm men co6 kich thwéc
|&n, da bbi va co hoat tinh sinh
hoc cao.

Hinh thirc sinh san

Sinh san vé tinh theo phwong
thirc ndy choi

Co6 kha nang hinh thanh bao tw
trong nhirng diéu kién nhat
dinh va thwdng sbng ky khi
khéng bat budc.



Cac nam men thuong dung trong 1€én men rugu.

Sacchromyces cerevisiae: con goi la nAm men banh mi
hay nam men bia rwqu

Chung c6 thé 1én men 95% glucose theo con dwéng 1én
men Ky khi.

Con khi hiéu khi bang con dwéng dwdng phan chung chi
str dung duwoc 70% glucose, pH thich hop 4,5-5.



S.cerevisiae c6 thé sir dung céc loai dudng glucose,
galactose, maltose, saccharose, khong dong hoa truc ti€p
duoc lactose va nitrat. Co thé tich liy dugc 6-12% rugu

trong moi trueong 1€n men.
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Saccharomyces ellipsoids

« Pam chdi lién tuc nén hinh thanh hé soi gid, ndm men
cda rwou vang nho, dwoc coi la lodi rat gan
S.cerevisiae.

« Chung cé kha nang hinh thanh t&i 17-18% rwou trong
moi trrong [én men.
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Sacchoromyces carlsbergensis (con co tén la S.uvarum)

« La loai nAm men chim thwdng dung trong san
xuat bia

* Chung chi lén men dwoc 81% lvong duwdng cé
trong dich 1&n men, hinh thanh sinh khoi & day
binh.
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CO CHE CUA QUA TRINH ETHANOL

O 1én men rugu, pyruvate bi bién doi thanh ethanol theo 2

buoc.

> Pau tién giai phong CO, khdi

pyruvate va pyruvate bi bién doi
thanh 2-cacbon acetaldehyde.
» Acetaldehyde bi NADH khtr

thanh ethanol




So' d6 1én men ethanol tir glucose

Hai phan tir ADP dugc chuyén d6i thanh 2 phan tir ATP.

Hai1 phan tir cua NAD™ dugce khur thanh NADH.
Hoi phuc su cung cap NAD+ dé tiép tuc dudong phan.

©

E.IE'-UP"'EPI 2ATRE

7

l
m 2 Pyruvate
MAD* NADH T 2C0,
MNAD® NADH .
U 2 Acetaldehyde

Q

Slucose

2 Ethanol
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Ruou vang dugc ché bién béng cach 1én men
nudc ép nho khong qua chung cat, nong do
ethanol (d¢ con) thuong dao dong tir 8 — 13%.
Sau khi u, nudc ép nho thuong s€ dugc 1én
men trong khoang 3 — 5 ngay ¢ 20 — 28 d¢ C.
Rugu sim banh ¢6 nong d6 con ¢ khoang
12%.

Trong khi do, bia chi chira khoang 2,5 — 8%
ethanol. Pa sb cac loai bia déu dugc 1én men
nhd nAm men chim ¢ d6 pH tir 4.1 — 4.2 va
mat khoang 1 — 2 tuan.
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Ruogu sake (Nhat Ban) chira ndng do con
khoang 15%, soju dao dong tir 17 — 45% va
thuong 1a 19%, vodka & khoang 35 — 50%,
gin 40 — 50%, wishky tir 40 — 55%...

Céc loai rugu c6 nong do manh (trén 20%)
déu phai trai qua qua trinh chung cat sau khi
|én men.



4.3.1.3. Cac yéu t6 anh hudng dén qua trinh 1én
men rueou
- Nam nem doi hdi phai cé nhitng diéu kién nhat dinh
md&i ¢6 thé 1én men

B Nong do duong

G .
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a. Nong do duong

« Tat ca nam men chi c6 kha ning 1én men cac loai
duong don gian nhu:
v'Duong don (glucose, fructose)
v'DBuong doi (maltose, sacarose)

v'Puong lactose chi ¢6 nam men Saccharomyces
lactic s dung duoc.
 Nam men hoan toan khong c6 kha ning thuy phan
cac loar duong da.



a. Nong do duong

» Nong d6 duong thich hop nhat cho qua trinh 1én men ruou tir 8 —
20%.

e Khi nong d6 duong 1én hon 30% s& (rc ché qua trinh 1én men ruou.

* Trong san xuat con nguwoi ta st dung nong dé duwong tir 14 — 20%,

qua trinh |én men xay ra manh va hét lwvgng duong sau dé nguoi ta
chung cat dé thu con




b. Oxy

» Nam men 14 loai vi sinh vat ho hap tuy tién

e C.H,,0, + 6H,0 + Q1 =» Gia tang sinh khoi

¢ C.H,,0, = 2C,H.OH + CO, + Q2

=» Khi c6 mat oxy s€ kim ham qua trinh 1én men
ruou 1



b. Oxy

¢ Hiéu Urng Pasteur:

- La su &rc ché qua trinh 1én men rwou khi cé mat
cla oxy. Su chuyén tlr [én men sang hé hap ngoai
viéc lam giam hiéu suat do tao thanh ruwou va khi
cacbonic con giam hiéu suat st dung duong.

- Vi vay giai doan dau cta qua trinh |én men can
khéng khi vao méi trudng dé kich thich ndm men
sinh trudng tang sinh khoi sau do khéng can oxy
nita dé tao diéu kién ki khi cho qua trinh [én men
riou dat hiéu suat cao nhét.




C. PO ruou

Ruou duogc tich tu dan trong dich 1én men va chinh
n6 lai la chat doc kim ham cac nam men

N4am men chiu duoc nong d6 con tir 8 —12%, tu
16 — 18% dai da s6 nam men bj tc ché

Néu nong d6 con qua cao se trc ché tat ca nam men

Kha nang chiu con cla nam men la kha nang nong
d6 con tc ché su phat trlen va hoat dong cua nam
men sau 72 gid nudi cay & nhlet do 3OOC

Tuy theo kha nang chiu dugc nong do con khac
nhau ma nguoi ta san xuat ra cac san pham khac
nhau.



pH mo1 trueong
axit

pH mo1 truong
axit yeu

pH mo1 truong

ki€m y€u

d. pH
* Ruogu etylic

* Ruou etylic
« Glyxerin

* Ruou etylic
» AXIt axetic
» Glyxerin
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d. pH

* Lén men ruou duwoc thuwe hién & pH=4 - 4,5

« Dé axit hda moi trwong nguwoi ta thudng dung
H,SO, hodc axit lactic dé tao pH thich hop
bang cach cay vi khuan lactic vao sau dé thanh
trung réi madi cdy ndm men vao.



e. Nhiét do

» Tuy thudc vao nam men nodi hay nAm men chim
ma diéu chinh nhiét do moi truong cho thich hop

» PO6i voi nam men ndi nhiét do thich hop tir 20 —
280C, nam men chim nhiét do thich hop tir 5 —
10°C



Ung dung quad trinh [én men ethanol
trong thuc pham

San xuat > <
\ San xuat
ruwou va .
n bia
con

San xuat
rwQu vang San xuat
va banh mi

sampanh
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1. san xuat rwgu va con

e San xuat tir cac nguyén liéu chira tinh bot nhu
gao ,san, ngo...




Néu di tlr nguyén liéu la tinh boét thi tuy theo cach s
dung ndm maoc dé thay phan tinh bot thanh duwong va
phuong phdp san xudt ruvou cé thé chia lam 3 cach
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Phuwong phap Amylo Phwong phap Mycos-Malt | Phuong phap men thuéc
bac

Thay phan tinh bot bang
enzyme amylase clia ndm
méc Mucor hay Rhizopus .
Sau 24h thuy phan thi cho
nam men vao, hai qua
trinh duong hda va lén
men ruou duoc dién ra
song song. Sau 3 ngay ndm
moc sé chét , 7 ngay qua
trinh [én men két thuc .

Nguyén liéu chra bot dugc Nguyén liéu tinh bot dem

thiy phan bang enzyme
amylase cia ndm moéc
Aspergillus niger hay
Aspergillus oryzea dudi

nau chin réi cdy men thubc
bac ,dudng hda, rvou hoda
roi cat rwou .

Ruou sau khi chwng cat

dang Malt .thoi gian thuyw  duoc goi la rwou gao cé

phan la 4-6h . Sau d6 dem
tiét trung va cho ndm men
vao ,lén men trong vong
48h r6i dem chung cat
.phuong phap nay sé rut
gon duoc thoi gian

mui vi thom ngon nhung
do tinh khiét khéng cao
con lan nhiéu tap chat nhw
aldehyde nén thudng lam
ngudi udng bi dau dau.
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2. san xuat bia

 Bia la mdt loai thirc udng giai khét thom ngon,
cod do rwou nhe tir 4:5% co vi dang de chiju cua
hoa hublong.

* Nguyén liéu la malt dai mach cao hoa hublong
va nuéc .

e Qua trinh 1én mem bia gém 2 giai doan:

_Giai doan len mem chinh: duwoc thuwc hién ¢

nhiét do cao thuong 8:16 °c, dich duwong sau khi

lén mem khoang 2:3%.



* Giai doan lén mem phu: duoc thuc hién ¢
nhiét do tir 0:5°c, & nhiét do lanh CO, duorc
gitr lai dé lam bia trong hon.

e Sau khilén mem” chin” dem loc va bao hoa
CO, . San pham thu duwgc dem ban tryc tiép
thanh bia hoi dong hoac déng chai,lon can
phai hap pasteur.
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3.5an xuat rwou vang va sampanh

e Ruou vang theo nghia hep |a tir dung dé chi
ruou duoc Ién mem tur dich ép cua qua nho.

* Ngay nay ruwou duoc lén mem ti cac dich qua
tdo,dau,man,chudi,... cling duogc goi la rwou
vang kem theo tén cua cac loai qua nudc ép

e Cacloai qua ngoai duong lay tir dich qua con
phai chira cac axit hitru co cac chat mau, chat
thom...



e Vao mua nho chin nguoi ta hai nho roi nghién
nat va cho nd@m men vao, sau dé U qua nhiét
do 25:300C, dwong nho sé [len mem thanh
rwgu dong thoi cac chat chat va sac to tir qua
cling trich li vao dich mem tao nén mui,vi cho
rugu vang. Nho co vo mau tim dung lam vang
dd,qua cd vo mau xanh dung lam vang trang






Phan 2 mdy chwng cat rwou loai bo
doc PVF

CONG NGHE SU DUNG:
Cong nghé chan khong két hop tach ray ngung
tu.

Nhi¢t do chung cat 63-75d6 C

Loi cuon huong theo rugu.

Khong co mui khét, chay khi chung ¢ nhiét d6
Cao.



Vd

MAY CHUNG CAT 3000 LIT

U4

v
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MAY CHUNG CAT LOAI NHO
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NGUYEN LY

e NGUYEN LY 1: AP SUAT CHAN KHONG

« DUOI AP SUAT CHAN KHONG NHIET B0 SOI
THAP RUCU BAY HOI NHANH. TRANH BIEN
MUI, BIET TINH, CAC HUONG THOM LO!
CUON THEO TOT, KHONG ANH HUONG MUI
KHET SAN PHAM




e NGUYEN LY 2:

« RAY NGUNG TU: DIEU CHINH NHIET B0
NGUNG TU DE BAT CAC CHAT KHONG CHUA
pOC TO, LOAI BO CAC CHAT KHONG NGUNG
LA DOC TO.



« NGUYEN LY 3:

« TACH CAC PHAN NANG NHU GIAM, R.
BAC CAO NHO BIA TACH THAP.

» PIA MAM XUYEN LO CHO PHEP LOI
CAC PHAN TU NANG CO NHIET PO SOI
CAO XUONG NOI LUYEN.



« NGUYEN LY 4: AP DUNG CANH KHUAY
NOI CHUNG LAM TRON BDEU CAC
NGUYEN LIEU TRANH LANG PONG
GAY KHET, HOAC GAY MUI CHO SAN
PHAM RUGU CHUNG O NHIET PO CAO.



¢ GIA

» DUNG THAP NHIET TUAN HOAN TRANH
THAT THOAT NUOC.



TIEU CHUAN

e TIEU CHUAN TCVN 7043-2013

M
Tén chi tiéu Rweu trang
chwng cét
1. Ham lwong etanol, % thé tich & 20 °C ty cong bd

2. Ham lwgng metanol, mg/l etanol 100°

khéng Ién hon 2 000

3. Ham lugng rwgu béc cao, tinh theo metyl-2 propanol-1,
mg/l etanol 100°

| 4. Ham lugng aldehyd, tinh theo axetaldehyd, mg/ etanol 100°

ty cong b

’ 5. Ham lugng este, tinh theo etyl axetat, mg/l etanol 100°
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Do doc Methanol

Safety data sheet

according to Regulation (EC) No. 1907/2006 (REACH)

Methanol 99,9 %, Blotting-Grade

article number: 0082 date of compilation: 2015-09-08
Version: 6.1 en Revision: 2022-03-10
Replaces version of: 2021-06-16
Version: (6)
SECTION 1: Identification of the substance/mixture and of the company/
undertaking
Methanol 299,9 %, Blotting-Grade Bl
article number: 0082
Acute toxicity
Exposure route Endpoint Value Species Method Source
inhalation: vapour LCS0 131 ™3//4h rat ECHA
oral LDS0 5,628 M9, rat TOXMNET
oral LDLo 143 ™9y, human TOXNET
dermal LD50 15.800 Mg rabbit TOXMNET




Po doc Aldehit (acetaldehit)

Safety data sheet

according to Regulation (EC) No. 1907/2006 (REACH)

Acetaldehyde >99,5 %, p.a.

date of compilation: 15.01.2018

article number: 3004
Version: 4.0 en Revision: 07.03.2022

Replaces version of: 11.08.2020
Version: (3)

Substance, Specific Conc. Limits, M-factors, ATE

Specific Conc. Limits M-Factors Exposure route

661 Mg oral

Acute toxicity

Exposure route Endpoint Species Method Source
inhalation: vapour LC50 24 M9/\/4h rat TOXNET
oral LD50 661 mgfkg rat TOXNET
dermal LD50 3.540 M9/ q rabbit TOXNET
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