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TOM TAT

Nghién ctru nay khao sat su anh huong ciia mot sd yéu td cong nghé dén qué trinh 1én men bia ndng
dd cao. Véi dich nha 20°Bal duoc niu tir 80% malt va 20% gao, pH 5.4 — 5.6, khi bd sung amonium
sulphate (90mg nito/l) hay sut khong khi vo tring trong 12 gid 1én men dau tién, tc d6 va ham lugng co

chat sir dung cia nam men s€ gia ting, thoi gian 1én men s€ rit ngan, nong dd etanol trong bia non ¢o6 thé

dat trén 10%(v/v).

ABSTRACT

This research focused on the influence of some technological factors on the high gravity brewing.
With the 20°Bal wort prepared from 80%malt and 20% rice, pH 5.4 — 5.6, amonium sulphate addition
(90mg nitrogen/l) or medium aeration for the first 12 fermenting hours increased the substrate assimilation

rate and decreased the fermentation time. The ethanol concentration in the green beer can reach above

10%(v/v).

GIOI THIEU

Do nhu ciu cua ngudi tiéu ding ngay cang
tang cao, viéc san xuét bia doi hoi phai dat duogc
yéu cau vé chit lugng va ning suit. Trén thé gidi
hién nay van ton tai song song hai phuong phéap
san xut bia: phuong phap c6 dién va phuong phap
hién dai. Piém khac biét chinh cua hai phwong
phép nay la cach thuc hién qué trinh 1én men bia.
Trong phuong phap cb dién, hai qué trinh 1én men
chinh va phu dugc thuc hién & hai thiét bi riéng
biét, con & phuong phap hién dai thi hai qua trinh
lén men d6 dugc thuc hién trong cting mat thiét bi.

Uu diém caa phuong phap hién dai 1a it ton thiét
bi 1én men, it t6n chi phi nang lugng va thoi gian
lén men ngin, do d6 ning cao ning suit san
Xut.

Mot trong nhiing giai phap nham ning cao
nang suit cta qua trinh san xuét bia 13 ning cao
ndng do etanol va cic san pham trao doi chat
khéc ctia nAm men trong dich 1én men. Dé thyc
hién diéu nay, cic nha san xuét s& 1én men dich
nha c6 nong do chat kho ban dau cao hon thong
thuong (16n hon 13%). Sau d6, dich 1én men sé&
dugc pha lodng voi nude bao hoa CO, theo méot
ty 1€ nhét dinh dé thu duoc san phém bia c6 néng

Trang 1



Héi Nghi Khoa Hoc & Céng Nghé lan 9

Phdn ban Céng nghé Thiee phdam — Sinh hoc

dd céac chéit hoa tan nhu bia dugc san xuét theo
nhitng phuong phép truyén thong. Mot s6 nha may
bia tai Viét Nam ciing da ap dung cong nghé san
xuét bia ndng d6 cao (Sai Gon, Foster), tuy nhién,
ham luong chit kho ban dau trong dich nha ban
dau khong thé vuot qua 16°Bal.

Nghién ctru nay budc dau khao sit sy anh
huéng cia mot sé yéu té dén qua trinh 18n men
chinh, sir dung dich nha 20°Bal nham nang cao
ndng do etanol trong bia non.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU
2.1.Nguyén liéu

- Malt: Malt vang dugc nhép tir Australia,
d6 am 10%.

- Houblon:
Autralia, ham luong alpha acid déng 12%.

- Thé liéu: gao, dd 4m 12%.

- Glucose, (NH4),SO4, hoa chat phan tich:
do Trung Qudc san xuit.

dang vién, duoc nhdp tu

- Nam men: Saccharomyces cerevisiae do
Cong ty TNHH Foster Tién Giang cung
cp.

2.2.Phwong phap nghién ciru

Chung t6i tién hanh chuan bi dich 1én men
theo phuwong phap dun s6i mot lan, thanh phan
nguyén liéu ban dau theo bang 1. Sau khi nau dich
nha xong, bd sung glucose dé dich nha c6 nong do
chét kho 1a 20°Bal, tiét tring dich nha ¢ 121°C, 20
phat roi sut khong khi vo tring dé bao hoa oxy,
diéu chinh pH dich 1én men vé gia tri 5.4-5.6. Tién
hanh cdy ndm men vdi sé luong 20 triéu té bao
ndm men/ml. Qua trinh 1én men dugc thuc hién &
17°C trén thiét bi 1én men BIOSTAT ciia hing
BRAUN (btrc).

Bang 1: Thanh phan nguyén liéu chuin bi dich

nha.
Nguyén liéu S6 luong
Malt 1.5kg
Gao 0.375kg
Nudc 7 lit
Hoa houblon 0.4g

Hai yéu t6 khao sat:

- Tién hanh sut khi lién tuc trong 12 gio dau

tién cua qua trinh 1én men véi luu lugng
0.2NI/phaut.

- Bb sung amonium sulphate (NH4),SO4 vao

dich 1én men ban dau v6i ham luong 90mg
nitoy/1.

Chung t6i cling thyc hi€n qua trinh 1én men

khong c6 hai yéu to trén d€ lam mau ki€m

chung.
2.3.Cac phwong phap phén tich

- Xac dinh so lugng t€ bao nam men: bang

phuong phap dém trén budng dém
Thoma.

- Xac dinh té bao nam men chét: bang cach

nhuém t& bao bing dung dich xanh
metylen.

- X4c dinh ham luwong chit kho: bing

Balling ké.

- Xac dinh ham luong duong khir: bing

phuong phap so mau, sit dung thudc thir
dinitrosalisilic acid, do d0 h:?ip thu trén
may quang phd.

- Xéc dinh ham luong etylic: chung cit mau

dé thu hoi rugu etylic, xac dinh ty trong
cua dich cat bang ty trong ké, tir ty trong
c6 dugc xac dinh ham lugng rugu etylic.

- Xé4c dinh ham luong diacetyl: Chung cat

mau bang hoi nudc 16i cuén dé thu hoi
diacetyl. Sau d6, cho phan cat phan {ng
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v6i dung dich o-phenylendiamin dé tao din
xuit quinoxalin, axit hoa va do do hip thu
trén may quang phd dé xac dinh ham lugng
diacetyl.

- Xac dinh pH: bang pH ké Mettler Toledo.

3. KET QUA THU'C NGHIEM VA BAN LUAN
3.1. Anh huéng ciia cac yéu t6 khao sat dén qua
trinh sir dung co' chit ciia nAm men

Qua két qua thi nghiém, chiing t6i thay rang,
viéc sut khi trong 12 gi 1én men dau tién hodc bd
sung amonium sulphate anh huéng 16n dén dong
hoc qué trinh sir dung co chat ciia nAm men (hinh
1). Ham lugng duong khir giam nhanh hon so véi
mau ddi chimg. Piéu nay co thé duoc giai thich 1a
do trong giai doan dau cua qua trinh Ién men, viéc
b6 sung khi O, hay amonium sulphate vao dich
nha s& 1am cho nAm men hoat dong t6t hon, do do,
tbe do su dung co chit 12 nhanh hon. Theo ly
thuyét, luong co chit nay duoc nAm men st dung
dé thyc hién qué trinh trao ddi chat, phuc vu cho
sy phat trién sinh khéi ciing nhu tao ra cac san
phém Ién men nhu etanol, CO,...
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Hinh 1: Bién d6i ciia ham lugng dudng khir
trong qua trinh Ién men

Khi dat dén giai doan on dinh, tdc do st
dung co chit 12 nhu nhau trong ca 3 trudng hop
ma chung t6i khio sat. Két qua khao sat ciing
cho thiy ring, & giai doan cudi cua qua trinh 1én
men, ham lugng dudng sot trong trudong hop cod
sut khi hay bd sung amonium sulphate déu thap
hon so voi miu dbi ching. Qua do, ching ta ¢
thé két luan rang khi c6 bd sung ham lugng oxy
trong giai doan dau cua qué trinh 1én men hodc
bd sung amonium sulphate s& lam ting kha ning
sir dung co chat ctia ndm men, rat ngan thoi gian
1én men. Két qua nay cho phép lam ting ning
sudt ctia nha may.

Chung t6i ciing tién hanh khao sat sy bién
d6i ham lugng chit kho cta dich nha trong qua
trinh 1én men, két qua c6 duoc ciing hoan toan
pht hop v6i két qua khao sat ddi v6i duong khir.

Mau bia non dwoc bd sung amonium
sulphate vao thoi diém dau ciia qua trinh 1én men
c6 ndng do dudng sot 1a thap nhat. Nhu vay, viéc
b6 sung thém mudi amonium sulphate vao dich
nha duoc xem nhur 12 giai phap thich hop nhat dé
rit ngan thoi gian 1én men chinh trong k§y thuat
1én men bia ndng do cao.

3.2. Anh huéng ciia cic yéu td khao sit dén
qua trinh sinh truwéng cia té bao nim
men.
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Hinh 3: Bién d6i sb luong té bao ndm men
trong qua trinh 1én men

Trang 3




Héi Nghi Khoa Hoc & Céng Nghé lan 9

Phdn ban Céng nghé Thiee phdam — Sinh hoc

Bang 2: Hiéu suat sinh tong hop sinh khdi tinh

theo duong khir (triéu té bao/g)

< Kié Bo
Miu M gutkni | o SUE
ching (NH4),SO,4
Hiéu suat | 180.5 | 345.4 285.1

Pé danh gia qua trinh ting sinh khéi cua
nam men, chung t6i tién hanh khao sat s lugng té
bao nim men trong qué trinh 1én men. Qua két qua
khao sat, chung toi thdy rang khi c6 sut khi hay bd
sung amonisulfate thi sinh khéi cia nAm men ting
rat nhanh trong 3 ngay 1én men dau tién (hinh 3).
Diéu d6 duoc giai thich 1a do khi bd sung khi O,
hodc bd sung amonium sulphate s& thic diy qua
trinh phat trién sinh khéi, dic biét 1a trong trudng
hop bd sung O,. Nhur ta di biét, khi bo sung O,, s&
lam ting cudng qua trinh ho hip hiéu khi, do do,
lam ting kha ning téng hop sinh khdi cua vi sinh
vat. NAm men sir dung duoc nito dang NH,". Viéc
bd sung amonium sulphate s& sung cap chét dinh
dudng cho qué trinh sinh téng hop sinh khdi ndm
men, do d0, 1am ting téc do sinh truéng cua té bao
trong giai doan diu cta qua trinh 1én men. Tir hinh
3, ta nhan thay: toc do sinh truéng clia nAm men
trong mau dich nha dugc sut khi trong 12 gid 1én
men dau tién 1a cao nhét

Khi bé sung amonium sulphate, ta thiy
pha can bang sé& tr& hon so véi hai truong hop con
lai, dong thoi, thoi gian duy tri ¢ trang thai can
bang ciing dai hon. Piéu nay 1a do khi bd sung
thém nito, cac thanh phan dinh dudng trong moi
truong s& can dbi hon, dam bao cho ndm men duy
tri & trang thai c4n bang trong thoi gian dai hon.

Trong giai doan cudi cta qua trinh 1én men,
tdc do thoai hoa giéng cua ca ba truong hop 1a nhu
nhau (thé hién qua mic d6 giam sé luong té bao
nam men).

Két qua khao sat ciing cho thiy ring, hiéu
sut sinh téng hop sinh khéi khi c6 bd sung O, hay
amonium sulphate 13 cao hon so voi mau kiém

chimg. Diéu nay phu hop véi két qua da khao sat
& phan 3.1. Can luu y rang, hiéu suat tong hop
sinh khéi khi sut O, vao dich nha trong 12 gio
lén men dau tién 1a cao hon khi bd sung
amonium sulphate.

3.3. Anh hwéng ciia cic yéu té khao sat dén
ndng dd san pham chinh

@ Do cdn (%v/v)
B Chiét kho (%w/w)

12

10 4

1 2 3

Hinh 4: Ham luong etanol va chit kho trong bia non
khi két thiic qua 1én men chinh. (1: kiém
chimg, 2: sut khi trong 12 gid dau tién, 3:
bd sung amonium sulphate)

Bang 3: Hiéu suit sinh tong hop etanol tinh theo

duong khir (%)
R Kié Bb
Miu M gutkni | o SUE
chu’ng (NH4)ZSO4
Hiéu suét | 46.5 49.5 492

Theo két qua khao sat, viéc bd sung
amonium sulphate hay sut khi trong giai doan
dau cia qua trinh 1én men déu lam ting ndng do
etanol trong bia non (hinh 4). C6 1€ do6 1a do su
gia ting hoat tinh ctia ndm men nén kha ning
tong hop san pham s& cao hon. Tur bang 3, ta
nhan thiy: ca hai yéu t6 khao sat déu lam ting
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nhe hiéu suét sinh téng hop etanol so voi mau ddi
ching. Két qua nay hoan toan phu hop véi hién
tuong ting nong do etanol trong cic miu bia non
ma ching t6i dd dé cap dén ¢ trén.

3.4. Anh hwéng ciia cac yéu té khio sat dén qua
trinh hinh thanh cac san ph?im phu
3.4.1. Ham lwong diacetyl
Trong cic san phdm phu cua qué trinh 1én
men etanol, diacetyl 1a mot trong nhimng san pham
anh huong nhidu nhit dén chat luong bia.
Theo Kunz W (1999), & giai doan diu cua
qua trinh 1&n men, khi ndm men sinh truong manh,
diacetyl trong dich 1én men ting nhanh. Sau do,
mot phan diacetyl bi khir boi hé enzym oxi hod -
khtr (diacetyl van tiép tuc duogc tao thanh tir qua
trinh trao d6i chat ctia ndAm men nhung téc do khu
thi nhanh hon téc d6 tao thanh) [3].
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Hinh 5: Bién d6i ciia ham luong diacetyl
trong qua trinh 1én men
Két qua nghién ctru trén hinh 5 hoan toan
phut hop véi quy luat trén. Khi bd sung O, trong
giai doan dau ctia qua trinh 1én men, ndm men phat
trién sinh khéi rdt manh nén ham luong diacetyl
tao thanh cao hon so véi hai truong hop con lai.
Tuy nhién, trong giai doan sau ctia qua 1én men,
tbc do giam diacetyl ciing nhanh hon do luong

sinh khdi nAm men nhiéu hon, vi vay, ham lugng
diacetyl trong giai doan cubi cta qué trinh 1én
men trong ca 3 trudng hop gin nhu twong duong
nhau.

3.4.2. pH

Trong qué trinh 1én men, sy bién doi cua
pH phén anh qua trinh tao thanh céac acid hitu co,
san pham phu cta qua trinh 1én men etanol.

—e— kiém chimg
—<— sut khi trong 12 gior dAu tién
54 —*— b sung amonium sulphate
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Hinh 6: Bién d6i ciia pH trong qua trinh 1én men

Két qua nghién ciru cho thy, bd sung O,
trong giai doan dau ctia qua trinh 1én men lam
gia tri pH giam nhanh hon. Theo Moll M (1992),
viéc sinh tong hop acid béi ndm men lién quan
mat thiét dén chu trinh Crebs [6]. Nhu vay, khi
bd sung O,, qua trinh sinh tong hop sinh khdi
trong giai doan dau cia qua trinh 1én men dién ra
nhanh hon, acid hitu co tao thanh nhiéu hon nén
lam giam gia tri pH nhanh hon. Vao giai doan
cudi clia qua trinh 1én men, pH ¢ xu hudng ting
nhe trong ca 3 trudng hop. Co 1€ do nhiing acid
tao thanh da phan tmg voi cac cau tir khac trong
dich 1én men nhu céc loai ruou dé tao thanh cac
ester. That ra, & giai doan dau cua qué trinh Ién
men, phan Ung ester hoa ciing c6 thé xay ra
nhung do lugng acid tao thanh nhanh va ham
lwong rugu con it nén pH giam.
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4. KET LUAN

Tir cic két qua trén, ching t6i nhan thiy
rang, bang viéc thay ddi mot sé yéu td trong qua
trinh 1én men chinh c6 thé rut ngin 1én men va
ting ndng do etanol trong bia non. Khi bd sung
(NH4),SO4 v6i ham luwgng 90mg nito/l hay sut
khong khi vo trung lién tuc trong 12 gio 1én men
dau tién cho dich nha 20°Bal (80% malt, 20%
gao0), néng d6 etanol trong bia non c6 thé dat trén
10%(v/v).
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