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TOM TAT
 Noi dung bai bao nghién ctru st dung ché pham enzim dac ching trong qua trinh néu, Ién men
nham néang cao hiéu suat, rat ngan thoi gian Ién men va ha gia thanh san pham. Cac ché pham
enzim s dung la Hight TDS va Rhizozyme cua héang Alltech vao qua trinh nau va 1én men trong qua
trinh san xuat con tir tinh bét va da thu duwoc nhiing két qua sau:

Qué trinh 1én men triét dé, ham luong dudng sét, tinh bot sét thap.
Hiéu suét 1én men cén cao, ham lwong cbn trong dém chin tang tir 9,8%V 1én 11,6%V.
Thoi gian I1én men rat ngén tor 72 gicr xuéng 60 gic.

Han ché dwoc sw tap nhiém cda vi ki]uén Ién men axit do tinh bét dwoc thiy phan mot cégh ter
ter, tao ra mét lwong glucoza vira du cho nam men 1én men, do vdy ma nédng cao duwoc hiéu suat Ién
men con.

ABSTRACT

In this paper, we research on some specific enzymes in saccharification and fermentation
processes that can improve production effectiveness, shorten fermentation time and reduce
production cost in alcohol production from starch. We use enzymes Hight TDS and Rhizozyme of
Alltech in saccharification and fermentation processes and the results are given as follows:

Fermentation process is thorough, the residued sugar and starch contents are low

Fermentation productivity is high, ethanol content in fermented mash increases from 9,8% V to
11,6% V.

Fermentation time decreases from 72 to 60 hours.

Restricting of bacterial contamination that ferments acid because stach is hydrolyzed step by
step to produce glucose content sufficient for yeast to ferment, as a result to increase fermentation
productivity.

I. MO PAU loai ché phim enzim dic hiéu, phuc vu cho
ting céng doan cta nganh cong nghiép san xut
con néi riéng hay cia tit ca cic nganh cong
nghi€p ndi chung. Viéc su dung da h¢ enzim
vira ning cao nong do co chit, ham luong con
trong dich 1én men va vira giam chi phi van
hanh, han ché rii ro trong san xuat.

Tinh hinh san xuit va tiéu thy con trén
thé gidi co6 xu hudng tang manh trong nhiing
nam gan day, dac biét la sir dung con lam nhién
liéu. Do d6 ma cong nghé san xuat con ngiy
cang duoc phat trién & nhidu nudc trén thé gioi
nhu Braxin, Trung Quéc, An Do, Nhiat Ban,

Thai Lan... Cac bién phap san xudt phai bang Hién nay trong cong nghé san xudt con tir
moi cach d€ dap ung duogc khoi Iugng san pham tinh bot ¢ nudce ta hiéu suat ciia qua trinh duong
16n véi gia thanh ha [1]. hoa, 1én men va chung cat chua cao, hiéu qua

sir dung thiét bi con thap. Nguyén nhan chinh la
do ty 1€ nudc/nguyén ligu thuong 16n (5/1) nén
tén nhién lidu trong qua trinh nau. Ham luong
con chira trong dich ddm chin trudc khi di

Cong nghé san xuat con ngay cang phat
trién va hoan thién, dic biét khi nén cong
nghiép thé gi6i budc sang thé ky 21, thé ky cua
cong nghé sinh hoc, ngiy cang xuit hién nhiéu
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chung cét thuong thap (7 - 8%) nén khi cat mat
nhiéu thoi gian va ning luong. Hé thng thiét bi
cili, khong déng bd nén qua trinh vé sinh, téy
trung kém, hay bi tap nhiém trong qué trinh 1én
men . Viéc ing dung cong nghé st dung enzim,
ndm men dic hiéu trong cac cong doan cua san
xuit con nham rit ngén chu trinh san xuét, ting
hé sb va cong suét sir dung thiét bi, nang cao
hiéu qua san xuat, ha gia thanh san pham.... I3
bién phap hitu hiéu cho cong nghé san xuét con
tu tinh bot [2 +5].

II. NGUYEN LIEU VA PHUONG PHAP
NGHIEN cUU

Nguyén liéu sin mua ngoai thi truong.

Ché phim AMG cuia hing NOVOZYME
¢6 nguon goc tir nam moc Aspergillus niger.

Céc ché pham enzim: Hight TDS (enzim
dich hod) va Rhizozyme (enzim duong hod) cua
hang Alltech.

Rhizozyme 14 hdn hop enzim dugc tuyén
chon tir chung Rhizopus niveus. D6 1a mot phirc
hop bao gdm hoat tinh ciia nhiéu enzim nhu: a-
amylaza, amyloglucosidaza, proteaza va
xellulaza dugc bd sung nhiéu loai vitamin va
cac tac nhan sinh truéng. Enzim hoat dong &
khoan nhiét d6 va pH tuong ty nhu nAm men va
¢6 thé duge bd sung vao qué trinh 1én men cing
v6i ndm men [3].

Rhizozyme c¢6 diéu kién hoat dong téi wu
(nhiét do, pH) twong duong diéu kién duong
hoa va 1én men. Rhizozyme s& bu dip bat ky su
khiém khuyét nao trong qua trinh dudng hoa.

Téc do phan tng ciia Rhizozyme & nhiét
d6 1én men thong thudng cao hon rat nhiéu so
v6i glucoamylaza (dang léng, bt ngudn tur
chung Aspergillus niger) va két qua 1a giai doan
dau cua qua trinh 1én men dién ra nhanh hon,
lam giam tdc d6 nhiém khuan Lactobacillus.

Hoa chdt: Stir dung hoa chat phan tich
tinh khiét cua hang Merck (Ptc), BDH (Anh),
Sigma (M¥).

Phuong phap phéan tich: Sir dung cac
phuong phap phan tich hoa 1y va vi sinh.

II. KET QUA NGHIEN CUU VA THAO
LUAN
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Viéc ung dung cac hé enzim dic hiu
trong san xuat con da mang lai hiéu qua cho
nha may san xuat. Cac enzim phd bién hién nay
dung trong san xuét con tir tinh bot & nudc ta la
cua hang NOVOZYME (bPan Mach). Hién nay
trén thi truong con co nhiéu hé enzim dich hoa,
duong hod cta nhidu hing khic nhau, mot
trong nhitng hing ndi tiéng cua thé gidi 1a
Alltech. Cong nghé san xuit con trong nhiing
nim gan day c6 xu huéng “bo qua” giai doan
duong hoa duoc sir dung tai nhiéu nha may trén
thé gidi. Viéc sir dung hé enzim dudng hoa bo
sung vao dich nau roi chuyén thing vao tank
1én men. O d6 s& tién hanh dong thoi qua trinh
duong hoa va 1én men. Trong phan nghién ciru
nay chung t6i nghién ctru st dung enzim duong
hoa Rhizozyme ctia hing Alltech trong san xuat
con tir tinh bot. Nhitng wu diém cua enzim nay
duoc thé hién & bang 1.

Bdng 1. Uu diém ciia Rhizozyme [3]

Théng s6 Glucoamyla | Rhizozyme
za thuong

Nhiét do t6i uu 60 30
O
pH tbi uu 40-55 35-55
Hoat Iuc 0 50.000
amylaza
Hoat Iuc 0 2.500
xenlulaza
Hoat luc 0 5.000
amylopectinaza

Mau dbi ching st dung AMG cua hing
NOVOZYME.

Do enzim Rhizozyme c6 nhiét do hoat
dong gén véi nhiét d6 1én men va khoang pH
hoat dong tuong ddi rong tir 3,5 - 5,5. Do d6 n6
hoat dong tbt trong qua trinh 1én men. Mit khac
thoi gian 1én men dai hon rat nhiéu so vé6i thoi
gian duong hoa, nén str dung enzim nay vao san
xudt con ¢ nhidu uwu diém.

Hién nay cic nha may san xudt con tir
tinh bot ciia nudc ta thuong st dung ty 1€
nudc/nguyén liéu 16n hon (4 - 5/1), nén ton
nhién liéu trong qué trinh ndu. Ham lugng con
chira trong dich dam chin trude khi cat thuong
thap ( 7 - 8%V), do d6 mat nhiéu thoi gian va
tiéu hao nang luong l6n trong qua trinh chung
cat.
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Trong phan thi nghiém nay chung t6i so
sdnh kha nang duong hda cua 2 enzim duodong
héa khac nhau la AMG cia NOVOZYME va
Rhizozyme ctia hang Alltech.

Quy trinh thi nghiém:
- Ty 1¢ tinh bot/nudc: 1/4
- Ché‘ do dich hod: Sur dung enzim High TDS
v6i néng do 0,05%, dich hoa & 90°C trong 30
phut, s6i 60 phut.
- Ché d6 duong hoa: 60°C trong 30 phat

+ TN1: St dung AMG 0,08% so vdi nguyén
ligu.

+ TN2: st dung Rhizozyme 0,05% so voi
nguyén li¢u.

Dich sau duong hoa dugc di 1én men ¢
nhiét 32 - 33°C, mat do € bao ban dau 1a 80 -
85 triéu t& bao/ml. K&t qua phan tich chat luwong
dich duong, dong hoc cua qua trinh 1€n men va
két qua qua trinh 1€n men dugc thé hién qua cac
bang 2,3 va hinh 1 va 2.

Bdng 2. Két qud phan tich dich dwong

ham lugng glucoza (mg/l)

Ham lugng con (%V)

Chi tiéu DVtinh TN1 TN2
Ndo chat tan % m 17,5 21,5
Puong khtr g/l 65,8 30,8
(theo glucoza)
b6 chua (tinh g/l 0,75 0,84
theo H,SO,)
pH 4.7 4,3

Bdng 3. Két qua phan tich dich sau 1én men

Chi tiéu DVtinh | TN1 TN2
N,(‘A)ng do con trong | %V 11,6 9,8
dam chin
Puong khtr (theo g/l 4,5 3,4
glucoza)
Tinh bot sot % 0,17 0,13
Do chua (tinh theo g/l 1,98 1,74
H,SO,)
pH 39 | 39
Hi¢u suat 1én men % 90,4 | 93,5
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Hinh 2. Sw thay doi ham heong glucoza trong
guéa trinh 1én men

Qua két qua thu duoc cho thiy viéc st
dung enzim Rhizozyme ¢6 nhiing uu diém sau:

- Lén men triét dé&: ham luong duong sot,
tinh bot sot thap.

- Hiéu suét 1én men con cao: mic di ham
lwong duong khir ciia dich dudng hoa thap
hon 30,8 gam/lit so v&i khi sit dung AMG
la 65,80 gam/lit, nhung két thic qua trinh
1én men lai cho hiéu suét cao hon. Ham
leong con trong ddm chin 1a 11,6%, trong
khi d6 mau sir dung AMG 14 9,8%V.

- Thoi gian 1én men duoc rut ngin: Theo
dong hoc cta qua trinh 1én men, trong 24
gio dau, ham lugng cdn ting nhanh va déu
trong ca 2 mau, nhung sau 24 gio cho toi
khi két thac 1én men, ham luong con tao ra
trong mau c6 sir dung Rhizozyme cao hon,
tbc d6 1én men nhanh hon. Sau 60 gid, qua
trinh 1én men sir dung Rhizozyme gan nhu
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két thic, trong khi d6 sir dung AMG 1én t6i
72 gio.

- V& chét lugng men: Qua qua trinh theo ddi
nam men trong qua trinh 1én men cho thay:
téng s6 té bao ndm men va ty 1¢ té bao sdng
cao, tré va khoé hon.

- Han ché duoc su tap nhiém cia vi khuén
Ién men axit: Qua két qua phan tich cho
thdy d6 chua ciia dich duong hoa ctia mau
thi nghiém cao hon, nhung khi Ién men
dim chin c6 d6 chua tang 1&n 2,0 lan va pH
giam 0,4 don vi. Trong khi d6 st dung
AMG thi cic chi sé tuong tng 14 2,6 1an va
0,8 don vi. Luong axit tao ra trong ddm
chin cia dich dudong hoa bing AMG cao
hon nhiéu 1an so véi sit dung Rhizozyme
nén do chua cao hon. Nhu vay dich hoéa
bang Rhizozyme vi khuan hoat dong kém
hon.

IV. KET LUAN

Viéc st dung enzim Rhizozyme vao qua
trinh san xuat con da nang cao hiéu qua san
Xuét, rat ngan thoi gian 1én men (do d6 s& giam
duogc gia thanh san phém). bé dat dugc hiéu
qua nhu vay 1a do enzim Rhizozyme hoat dong
& pH thip va nhiét do thap (bang 1). Mat khac
hi€u qua hoat dong cua enzim nay duoc kéo dai
trong qué trinh 1én men. Bén canh d6 enzim
Rhizozyme ngoai hé enzim amylaza con co
phuc hé enzim xenllulaza va amylopectinaza
gitip cho qua trinh thity phan tinh bot duoc tot
hon, nhd vy ma nang cao hiéu suit trong qua
trinh 1én men.

Mot trong nhimg wu diém cia viéc s
dung Rhizozyme vao san xuit con tir tinh bot 1a
han ché dugc tap nhiém trong qua trinh 1én men
do tinh bot dugc thiy phan mdt cach tur tu, tao
ra mot lugng glucoza vira du cho nim men 1én
men, trc la tao ra moi truong ngheo dinh dudng
dé han ché sy phat trién cua vi khuan tap
nhiém, cang chinh vi vy ma nang cao dugc
hiéu suét 1én men con.
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