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> PHAN NGHIEN CUU SAN XUAT GLUCOAMILAZA
Y PHAN TINH BOT SONG TU ASPERGILLUS NIGER

DUOUNG VAN HOP

Ptn nay nhing két qua nghién ctru v irng dung glucoamilaza thity phan tinh
Gng 1a moLUEN bs k¥ thudt, n6 dwa lai hi¢u qué kinh (€ ding k& trong cong
ép s&n xudt rwou U tinh bot,

CHu rrac phan tir cda loai enzim nay ¢ vai tro quyét dinh dén kba ning
phan tinh bot sdng ciia nd. Phan tir enzim 26 hai vi tri chire nang khéc nhau
vi tri giap cho khi niing bim cda phin & enzim vao hat tinh bot s3ng, con
kia 14 trung tam hoatdong xdce tic che qua trinh thiy phan tich hot [10}
Khi niing sinh tong hop glucoamilaza thiy phan tinh bot sdng dwge tim
& coe visinh vit khae nhau: Amilomices [10] Aspergillus niger [11] Asper—
awamori [7] Rhizopus [1]. Glucoamilaza thiy phan tinh bot sng ciing duge

hiy ¢ ndm men Bodomycopsis [ibuligera [12] va vikhuin Rhodopseudemo—
elatinosa [9].

b Nhat Ban dang thuong phiim cfia loai enzim nay Glucozim — GNL va Glu-
GR— i you durge san xudt (v Aspergillus niger va Rhizopus sp. Dic
f hon el Glucoamilaza thiy phén tinh bot sSug da duge nghién etru trong
0 cao cia Jaturaporn trén doi tuong Amilomices sp. [10]. Y.Koba trén d8i,
L Asp.awamori [7].

40 040 iy g6p phiin nghién etru sdn xut enzim Glucoamilaza thity phan
hot ama 0 mot chiing ndm m8e Asp. niger trén moi trurdng cdm mi. Khd
thiiy piain vie loai tinh botkliée nhau cdia loai enzim nay va diéu kién bio
1o treag sho xudl eling duge dé cip dén.

NGUYEN LIEU VA PRUONG PHAP

Vi sinh vat: Chiing nim mde Asp. niger ¢6 khd ndng sinh tong hop Glu
ilaza Loy phan tinh bot s8ng hi¢n dang dwocbie quun tai Truong Dai hoe
hgrp Ky ushu Nhiat Ban,

Moitruéng sdn Xudt enzim: Binh tam giac 300ml chira 20 gam ¢im mi, 2gam
at kboui tay, 10ml nudc may, tron déu va khir trang & 120°C, 1at, 30 phat

Xée & nh hoat 40 enzim:

Hozt 19 x amilaza dwge xac dinh theo pbuong phap cha Fuwa 1954 (3].
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— Hogt do glucoamilaza dwoc xice dinh bing s5 mg glucoza widi p
hon dic: phin ng gdm Sml linh bot tan 1%, 1ml dém axetat 0,2)M pH
mrde cdt va tml eazim cin xac dinh hoat do. Tean by hén dich duge gii
trong 10 phil. Duong kat gidi phéng duoc xde dinh theo phuong phap o
Birand [S]. M)t don vi Glucoamilaza ia I'rgag enzim Iam giai phong Img
trong il & dicu ki¢n irén.

— Hoal do cla xeiluloza, pectinaza, xilaza duge xde dinh theo phuc
vua Fujio va cong sy [5].

— Khi ni g thiy phan tinh bot 88ng dirge xice dinh biing s3 pliiin tc
bt bitady phin Lir hon dich gém 10)mg tinh bol sdng, 2ml enzia (o §
hoat do glucoamilazi), Tml dém axetat pH = 4,5 0.02M, 2ml nude eiit, 1
dung dich dugegitt & 40% trong 18 210, Duong khir gidi phong tir pibin
zm duoc xic dinh theo phuong phap micro — Belrand.

4. T38i wu hoa thinbk phan moi trudng san xuit Glucoamilaza tir As
trén moi trudng cam mi. ST dung phwong phiap 6 vuong La 'inh va thy
Box— Willson nhu d2 mo la trong bao cio cia Nguyén Lin Ding | I17]

KET QUA VA BAN LUAN

1. Hoat d9 cla « amilaza. glucoamilaza, xellulaza, pectinaza xilaza L
trudng can mi.

Mot Iwegrng bao tir 105 — 107 duirge edy vao binh tam gidc chira
cam mi da thanh trang. Sau 72 gio & nhiét do 30°C cnzim duge chic
cit & 4°C qua dém. K&t qua xac dinh hoat dO cau cac enzim ghi trong biing

Bing 1: Hoal do a amilaza, glucocamilaza, xellulaza, pectinuza, xy'u
Asp. niger trén moi treang Cim my

Enzim Hoat @6 (dv/g kho)
aamilaza 61880
glucoamilaza 177,0
sellulaza 6.7
pectinaza 10,9
Xy laza ! 17,1

2. Anh hudug cia nhigt 43 den qui trink sinh dng hop glucommit. -
Asp. niger.

Mo6i trudng sin xudl glucoamilaza sau khi da edy bao tlr Asp. niger .
& che nhiét do kbacnhan 25°. 3(°, 35°, 40°C. K&t qui xac dinh duge hoat -
oamilaza clia che mau nuai cXy & cac nhidt do khac nhau dyge ‘rinh bay 6
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oaf I - Glucoamilaza ( dv/g)

i N . s j
2F 35 33 S5 Phiél 40
Hinh 1: 304 heong cia nhigt 4o d&n qua trinh sinh dng hop glucoaimilaza

Két ui tron hinh 1 cho thiy nhiét d¢ thich hop cho qui trinhsinh tdng hop
[:mlay,a & Asp. miger trén moi truong cam mi la 30°C.

oa? 6 (glucoamiloza v/q)

' . " s N
30 40 - 50 80 70 ~ %

inh 2 {ah hirdog ciia 40 Am moi trudng dén qué trinh sinh tdng hop enzim.
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3.Anh hwéugcaadodm moitrwdng dén quitrintisinh tdnghop gilucon

Asp. niger duge nudi edy trén mioi iruong ¢dm mi ¢6 dé Am  moi
khac nhau :09%, 10%. 50%. 60Y%, 76%. K& qua xdc dinh lhoy!
wlucoamilaza sau khinuoi ey Asp. niger 72 gior & 300C, duge trimh b
hinh 2.

Qua hinh 2 ta thiy do0 &m60% duwgc coila thich hop eho qua triinh s
hop gluccamilazy clia ebling Asp. niger nay. Két qui nay cing phau hop
k&t qua nghién ciru cha Amaret [1]. Theo tac gid nay thi d0 Am ban diu
cung, do thong khi 1d nhirng y&u 16 quan (rong dnh hudng ré rét dicny
~inh tong hop glucoumilaza clha Asp. niger trén moéi truwéng dic.

G cing mor d§ dm ban dau thi hoat d¢ glucoumilaza taing hom din
shitng miu ¢6 dg thong khi va d¢ am cudi cling cao.

4. Dong hoc qua trivh sinh tdn, ho)p glucoamilaza cua Asp.nigier 11
truwong edm mi.
tai

am 609,

Asp. niger duge nuoi trén méi irudng cam ml 6 d
30°C. Hoat d¢ gluceamilaza dugc xic dinh theo théi gian k&t qua cu
bay & hinh 3.

Hoat o giucoamilsza (Gv/g)

170

180 |

150

24h 48h  72h 96h  Thoigiam (

Hinh 3: Pong lice qué trinh sinh 13ng hop glucoamilaza clla Asp.niger tréin n i
cam mi.
K&l qud trén hinh 3 cho thiy hoat d) glucoamilaza dat cye dai siau 7
dido ki¢n thi nghidm,
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. T8i wa héa thanh phin moi trudag:
&chon (C) Nito (N) Pho'pho (P) cho sin xuf! glucoamilsza Lir Asp. niger
néi trwdng cam mi. Viée lra chon cac nguon C, N, P thich hop cho sint
wcoamiluzy te Asp. niger {rén moi troedng cam mi thge hién dya vao
¢ phap 6 vuong la tich. Phuong phap ndy da dvoc s&r dung ¢ hiéu qui
uicLriah (81 ra hoa moi tregng sin xudt enzim G vi sinh vat [2]. Két qua
» nonoa G (tinh bot tan, tinh bat sin. tinh bt kheai tav): N(NH,),S0,,
0,. NH,CD, P(KH,P0, K,HPO, H;P0,) thi tinh hot sén. KH,PO,. (NH,), SO,
& qua cao hon cé. X
"1ép 4o 1A thi nghiém 1dp duong coung téi wu cho (irng y&u t6 thanh phin:
L P. K3t qui daoc minh hoa trong cae hinh 4, 5. 6.

Hoaf 38 g twcoamilaza (v/g)

L

=

1.0 20 :;.o %0 S0 batsSn ()

Anh hwdng clia hryngtinh bot sin dén qué trinh sinh 1dag hop glucoamilazad Asp. niger.

Hosl 6 glucoamiloza /)

}70 -
160
150 )
140
0.2 0.4 06 08 (NH),S50, (9D

DA G ncena Leeag{N# )50, 1€ (u trinh sinh tdaz hop glucoamilaza & Asp niger
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Host 46 glucoamilaza (dv/g)

iea

160+

e 2 "

oos c.10 015 020 KH2P05 (9)

Hinh 6: Anh huing cla lwong KH:POy dén qui trinh sinh tdng hop glucoamil:
Asp. niger-

Trén co s& dudrng cong tdi wu cho tieng y&u t8 thanh phin vioa dwoe i
1ap, bude quy boach hoa thie nghiém va (8i ru héa ihanh phin moi trirdng |
thuilt toan clia Box—Willson [13] dugc ti€n hanh. K&t qui di chon ra dugs
moi tredong cam mico cie thanh phan sau: Tinh bot sin—4g, (NH,),S0,—0
XH,PO, — 0,13g. Khi nudi cdy Asp. niger trén méi trudrng cam mi ¢6 thanh;
nhu trén hoat do glucoumilaza dat 270 dv/g trong khi d6 ¢ moi truong
hoat d0 chi vao khodng 170—190 dv/g.

6. Kha niagthiy phin cac loai tinh bot ssnyg khic nhan caa glucoin:
sén xufit tir Asp. niger trén mbi trudong cam mi.

Dich enzim tho dwoe kit tha bing (NH,),S0, — 80% bio hoa. sau ¢
mudi bing thiim tich. Dich enzim thu dugs ding d& thiy phan cac loai ti
séng kbac nhau. K&t qui duge trinh bay & bing 2

Bdng 2: Khi ning thly phin che loai tinh bot sdng khac nhau ciia glu

amilaza.
1‘ Loai tinh bot Mirc do thiy phan (%)
} Khoai lang 53
{ Sén 6,5
! Ngo nép 8.5
" Ngo 11,3
| Bot mi 13,0
i Gao nép 16.3




€1 qui & bang 2cho thir mie 15 thiy phin eha glucoamilaza d6i véic. ©
nh H6t khae nhau 1A khans gidng nhau. Sir sai khac v& kha ning thiy phan
lucoamilaza d&i vén cic logi tink hot nay ¢6 thd 13 do khd nang bém céa
1t cnzim VAo cic loai hat tink bot nay khac nhau. Khi niing ndy phu thede
@ vitri biim ¢6 trén cic hat linh bot. Ditu nay di dugce dé cap dén trong
bao cio khue cha ching 10i |6]

7. Biéu dong hoat d§ glucoamilaza theo thoi gian blo quia & 4°C va nhigt
phovg

Két quit nghién ciru duge thue hién sau 90 ngdy gilt glucoamilaza cla Asp,
Brirén moi trudng cam mi & 4°C va nhi¢t do phong: Hoat do glucoamilaza
cac miu &y ra tai cac thoi di¢m khac nhau duge trinh bay & iiinh 7.

Hoal 45 Glucoamilaza so vor ben dsu ( %)

o
&
0 13
6O}
a0
- - ~
& i \ i i 77:03' gian bao
30 60 90 Guan (ngay)
a giv J 4% s g/ & nhicl & phang

Hinh 7: Bién ddng hoat do glucoumiluza theo thi gian bdo quin & 1°C vi nhi¢t do
plong ;

K&t qui & hinh 7 cho thiy hoat d¢ glucoamilaza vin cén 659 khi gift & 4°C
90 ng.‘:y lrung khi d6 chi con 45% hoat do ban dau khi gilt ¢ nhiét do phéng.
i bio quan & 40C sau 45 ngay hoat d¢ glucoamilaza vin git duge 90% so véi
1 dau. K&t qud nay co thd dang cho viée bio quén glucoamiliza (trén mok
réng ddc: cam mi, cdm gao) trong sdn xuit 16n.
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KET LUAN

. Lua chon thanh phin mai treng va dicu kién sda xudt gluco i
lhuv phiu tinb bt séng tir Asp. niger 1eén mor trumg cim mi & moi trudin
duoc ira chon hoai do glucoamiiaza dat 270 dv/g l\lm

2. Khi aang thiy phantinh bol s8ng ciia glucoamilaza ddi véi cac lnai
bot kode nhau 1d khong gior g nhau.

Trong sin xudtgiucoamilaza trén moi trirong caim ml tr Aspuiger ché p!
enzim nay, nén duge bio quian & 4°C sav khi lam kho. (V' dicu kica
sau b5 agay noatdy giucoanilaza vaa dat 9% so voi ban diu.
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DUONG VAN HOP

PRODUCING RAW STARCH HYDROLYZING GLUCOAMYLASE,
FROM ASPERGILLUS NIGER

Actlivities of « amylase, glucoamylase, xellulose, pectinase, xylanase
Aspergillus niger on wheat brand medium were deterinined. Optimal tem e
ture, innitial noisture, time course for glucoamylase production on wi
brand medinm was stwdied too. A medium was optimized conlaining wl
brand 20 grams, cassava starch 4 grams (NH,),50, 0,55 grams, KH,PO, 0.13gr
tap waier 10mls. When culturing Aspergillus niger on this medivm g ucoar
Jase activity reaches 270 U/gram (iried weigh).

Hydcolyzations of glucoamylase on various kinds of raw starch are di
rent. That likely to depend onthe different structures of those raw slarch
Jets. On wheat brand medinm, glicoamylase activity still reaches 90x of ir
tial activity when storing a1 4°C for 90 days.

“Trung tAm Visinh &ng dung Din 10a soan ngayl5/12/]
DHTH Ha N¢i
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