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,ANH HUONG CUA ION KIM LOAI DEN KHA NANQ SINH
TONG HOP ENZIM GLUCOOXYDAZA TU' CHUNG NAM MOC
Aspergillus niger 9.4

NGUYEN THUY HUONG, NGO TIEN HIEN, NGUYEN MINH THU,
KHUAT THI THUY, BAM LAM THANH, TRAN TH| CHAU

1. MO PAU

Enzim glucooxydaza (GOD) (con goi 1a B-D-glucose:oxygen 1-oxidoreductase, EC 1.1.3.4)
la enzim xic tic cho phan tng oxy héa B-D-glucoza thanh glucono-8 lactone va hydroperoxit
khi c6 mat oxy.

Trong ty nhién glucooxydaza dugc tim thdy trong cdc md dong vat, than, gan trong canh
truong cua nidm mdc, nhat 1a cédc loai Aspergillus niger, Penicillium notatum, P. glaucum, P.
amagasakiense, P. chrysogenum, P. vitale va mot s6 loai khac [6].

Glucooxydaza 1a mét enzim thuong phém quan trong dugc st dung ngay cang rong rai
trong ché bién thuc pham, dé san xuat axit gluconic, dinh Iugng glucoza trong qué trinh 1én men
va trong chuan doén y hoc [5, 7, 8].

Glucooxydaza cé thé duoc téng hop tir chiing nam mdc Aspergillus bﬁng phuong phép 1én
men chim tur ngudn cacbon 12 glucoza va mot s6 chat dinh dudng voi sy c6 mat cua oxy. Qud
trinh sinh tong hop enzim glucooxydaza chiu anh huéng boi nhiéu yeu t6 trong d6 céc ion kim
loai déng vai trd quan trong quyét dinh ning suat ctia qua trinh sinh tong hop. Trong bai bdo nay,
anh hudéng ctia ndm ion kim loai 1a Fez+ Cu**, Zn**, Mn** va Co** dén sinh téng hop GOD cua
chung Aspergillus niger ki hi€u 9,4 da dugc nghién ctru.

2.NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén liéu

- Chung vi sinh vat: Chung A. niger ki hi¢u 9.4 trong bg suu tép gidng Vi sinh vat cong
nghi¢p thuc pham cua Vién Cong nghiép Thuc pham c6 kha nang sinh tong hgp GOD.

- Moi truong giit giong: Gidng dwoc gilt trén moi trudng thach khoai tdy & 4°C, chy
chuyén dinh ky 2 thang 1 lan.

- Moi truong nhan giong: Gidng duoc ciy vao binh tam gidc 100 ml chira 20 ml méi
truong, lac 150 v/p/ 24 gio, ¢ 30°C. Mai truong nhan giong (g/1): Glucoza 100; NaNO; 3; Cao
nam men 2; KH,PO, 1; KC1 0,5; MgS0,.7H,0 0,5; FeSO,.7H,O 0,0l;rNuérc cat 1 1it; pH 672
(Liu et all, 2001) [4]. Thanh trung 121°C trong 20 phiit, 1am ngudi xudng 30°C trude khi tiép
2 ml dich huyén phu bao tr (7 x 10° bao tu/ ml).

- Moi truong sinh t(fng hop glucooxydaza (Liu et all, 1999) [3] (m6i truong MTI1) c6
thanh phéan (g/1): Glucoza 100; KH,PO, 0,35; ure 0,55; MgS0O,.7H,0 0,15; CaCO; 3; Nudc cat
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1lit; pH 6,2. Binh 1én men dung tich 100 ml ¢6 chira 20ml mdi truong MTI, dugce tiép 10%
(v/v) gidng da nudi cay lac 150 v/p ¢ 30°C trong 40 gio.

- Moi truong nghién ciru dnh hwéng cia ion kim loai: M6i truong cua Liu et all, 1999
[3] duoc xirv Ii loai bo cac ion kim loai bang cach bo sung 1,2 g/l K4Fe(CN)g,4H,O + 20 ml
H,SO, IN dé lanh 10°C/2 ngay, li tam 5000 v/p loai bo két tha. Thanh tring 115°C/20 phuit.

2.2. Phwong phap

- Nghién ciru danh hwéng ciia ion kim loai: Thu nghiém khao sit anh hudng cta ting
ion kim loai & 5 ndng d6. Chon khoang ndng d6 thir nghiém tir céc két qua nghién ciru di cong
bd. Véi mbi ion kim loai thir nghiém duogc tién hanh 3 1an, mdi 1an 2 miu 1ip cho mdi néng do.

- B6 tri thi nghiém: Mau déi ching (PC): La mdi truong MT1. MAu tring (ki hiéu MT)
1a mdi truong MT1 duge xu 1i 1,2 g/l KgFe(CN)6,4H,0 + 20 ml H,SO, 1N dé lanh 10°C/2 ngay
dé loai bo cdc ion kim loai ¢6 sén. Sau khi xur 1f, ham Iuwgng cac ion kim loai dugc phan tich
nhdm hiéu chinh ndng do cia céc ion kim loai dua vao thir nghiém. BS sung vao méi trudng
mau tring ham luong cic ion kim loai véi cdc ndng do theo bang 1.

Bdng 1. Nong d6 cta ion kim loai va hop chat ding trong nghién ctru

Nong dd ion kim loai (g/l) Nong dd hop chit chira ion kim loai (g/1)
Fe’* | Cu™ | Zn®™ | Mn®™ | Co*™ | FeSO, | CuSO, | ZnSO, | MnSO, | CoCl,
0,004 | 0,004 | 0,005 | 0,010 | 0,005 | 0,011 | 0,010 | 0,012 | 0,027 | 0,011
0,008 | 0,008 | 0,007 | 0,020 | 0,010 | 0,022 | 0,020 | 0,017 | 0,055 | 0,022
0,012 | 0,012 | 0,009 | 0,030 | 0,015 | 0,033 | 0,030 | 0,022 | 0,082 | 0,033
0,016 | 0,016 | 0,011 | 0,040 | 0,020 | 0,044 | 0,040 | 0,027 | 0,110 | 0,044
0,020 | 0,020 | 0,013 | 0,050 | 0,025 | 0,054 | 0,050 | 0,032 | 0,137 | 0,055

- Thu héi sinh khdi: Sau 1én men sinh khdi soi nAm dugc thu hdi béng phuong phép loc
chan khéng. Rira 3 1an bang nudc mudi vo tring.

- Thu nhén dich enzim thé: Sinh khéi soi ndm thu duoc sau loc dwoc phd v& bang siéu
am (thiét bi sonopuls HD 2200, ctia hing Bandelin - D) tan sé 80 kHz trong 30 gidy nhiét do
4°C két hop véi bi thily tinh [6]. Sau d6 thu hdi dich enzim bang cach ly tim & ché d 10,000 v/p
& 4°C trong 10 phiit. Dich trong, mau vang phia trén 12 enzim tho va duoc ding dé xac dinh hoat
tinh enzim GOD.

- Phwong phap phin tich: Hoat lyc enzim glucooxydaza dugc xic dinh theo phuong
phép su dung bg KIT xéc dinh hoat tinh GOD cua hiang Megazyme (Ireland).

3. KET QUA VA THAO LUAN
3.1. Phan tich ham lwong cdc ion kim loai ciia miu ddi chirng va méu tring

Miu d6i chimg va mau tring dugc phén tich ham lwong cdc ion kim loai bang phuong phap
cua JAS-SOP — 45 va AOAC 986.15. Két qua dugc trinh bay trong bang 2.
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Bdng 2. Thanh phan ion kim loai trong mau dbi ching va mau tring

Ion kim loai Mau d6i chimg Miu tring
(ppm) (khong xur 1f) xu i K4Fe(CN)g.4H,0
Fe** 0,0025 0,002
Cu* 0,0016 0,001
Zn** KPH KPH
Mn** KPH KPH
Co™ KPH KPH

Ghi chii: KPH la khong phat hién.

3.2. Anh hwéng ciia ion sit dén sinh téng hop GOD

Bang 3. Anh hudng ciia ion Fe?*dén sinh khéi va hoat tinh GOD ciia A. niger 9.4

. Nong do thuc | Sinh khéi GOD néi bao
STT K hicu (/) (g /20 ml) (U/gSK)

1 BC (moi truong khong xir 1f) 0,0025 1,68 +0,10 157,07 +18,13

2 MT (médi trudong sau xir 1) 0,002 0,51 +0,04 60,34 +2,84

3 Cl1 0,006 0,51 +0,00 152,78 £ 0,25

4 C2 0,010 0,63 +0,00 288,05 +£0,25

5 C3 0,014 0,52 +0,00 290,77 £ 0,25

6 C4 0,018 0,45 +0,00 118,70 £ 0,25

7 C5 0,022 0,52 +0,00 18,56 £0,25
SK GOD ; . A . P
2.00 - Anh huéng sinh khéi theo ndng d6 ion 300 - Anh huong GOD theo nong do ion Fe
180 Fe2* [ [ ]
160 1 250 4
140 200 |
120
100 | 50 | |
0.80 1
0.60 1 100
S 0ninond] slnll
0.20 |
0.00 . ' ' , ‘ : 0 : : ‘ : -

MT 0006 0010 00% 001 0022 MT 0006 0010 00% 0018 0022
Néng dé (g/1) Nong db (g/1)

Hinh 1. Anh hudng cua Fe** dén su tao thanh sinh

khéi cua A. niger 9.4

Hinh 2. Anh huéng ctia Fe** dén sinh téng hop

GOD cua A. niger 9.4
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Két qua khao sat anh hudng cia ion Fe** véi cdc nong do khac nhau cho thiy: Nong d6 ion
Fe?* anh huong khong déng ké dén su sinh truong cua ching nim 9.4 va sinh khéi thu dugc thép
hon so véi mau ddi chimg (hinh 1, phe‘m nén 1a mau DC, cdc cot 1a mau tra'ing va mau thi
nghlem) Tuy nhién, nong do ion Fe’* anh huong manh dén hoat tinh en21m GOD cua chung
nam 9.4. Két qua tht nghiém cho thay, khi ting nong d6 ion Fe** cao hon nong dd c6 san trong
mdi truong nghién ciru (MT khong xur 1i) hoat tinh enzim GOD cua chiing nam 9.4 tang, va hoat
tinh enzim GOD bét dau giam tir ndng do thir nghiém 0,018 g/1. Tién hanh khao sit mirc d6 anh
huong & khoang nong d6 tir 0,006 - 0,018 g/I dé tim ngudng nong do ion Fe®* cho két qua GOD
t6i wu cho thay & ndng d¢ ion Fe** 12 0,015 g/l ching nAm 9.4 cho hoat tinh GOD cao nhét (két
qua nay khong trinh bay ¢ day)

3.3. Anh hwéng ciia ion dong dén sinh téng hop GOD

Bang 4. Anh huéng ctia ion Cu** dén sinh khéi va hoat tinh GOD ciia A. niger 9.4

. Nong do thyc | Sinh khéi GOD noi bao
STT Ki hiéu :
- (g/) (g/20 ml) (U/g SK)
1 BC (mbi truong khong xir 17) 0,0016 1,68 +£0,10 157,07 +0,00
2 MT (mdi truong sau xur 1) 0,001 0,51 £0,04 60,34 +2,84
3 Cl1 0,005 0,54 £0,03 | 8,66 +0,09
4 C2 0,009 0,63 +0,03 105,92 +£0,09
5 C3 0,013 0,52 £0,03 | 96,34 £0,09
6 C4 0,017 0,48 £0,03 | 96,34 +£0,09
7 C5 0,021 0,67 £0,03 | 58,94 +0,09
x Gop Anh hueng GOD theo néng d ion Cu 2*
200 | Anh huong sinh khéi theo ndng do ion Cu 2* 300 - Anh huong €0 nong do fon Cu
180 4
160 + 250 -
140 A
200 -
120 +
100 A 150 -
0.80
060 - 100
040 50
0.20
0.00 0
T 0005 0009 0.0 21 0.005 0.009 0.013 0 017
Nongdo( ) ong do ( g/I

Hinh 4. Anh huéng cua ion Cu®* dén sinh tong hop

Hinh 3. Anh hudng cua ion Cu?* dn su tao thanh ’ .
GOD chung A. niger 9.4

sinh khoi chiing A. niger 9.4

Két qua khao sdt anh huong cua ion Cu* voi céc ndng d6 khéc nhau cho thiy: Nong do ion

Cu®™ ¢6 anh huong dén sy sinh truong va sinh tong hop enzim GOD cua chung 9.4 (hinh 3, 4).

Sinh khoi thu duoc va hoat tinh enzim thap hon so v6i mau doi chimg (mdi truong MT1 khong
xu 1f). Vi vay, can phai loai dong khoi mdi truong sinh tong hgp GOD.
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3.4. Anh hwéng ciia ion kém dén sinh tong hop GOD

Anh huéng cua ion Zn** dén sinh truéng va sinh téng hop GOD cua chung 9.4 dugc khao
sat. Nong do ion Zn** gan nhu khong anh huong dén sy sinh truéng ctia chung 9.4 va sinh khéi
thu duoc thap hon so véi mau déi chimng (MT1- khong xir 1) (hinh 5). Nong d6 ion Zn** ¢6 anh
huwong manh dén hoat tinh enzim GOD cua chung 9.4. Két qua thir nghiém & cdc ndng do déu
cho hoat tinh GOD thip hon rat nhiéu so v6i mau ddi chimg (MT1- khong xt 1f) (hinh 6). Vi vy,
can loai ion Zn** khéi méi trudng tdng hop GOD.

20098k . 5 2. |200 780D . s,
180 4 Anh huéng sinh khoi theo nong d§ ion Zn Anh huéng GOD theo nong df ion Zn

1.60
1.40
1.20
1.00 100
0.80
0.60

000000 ] P

0.005 0.007 0.009 0.011 0.013

150 A

0.005 0.007 0.009 0.011 1\9013 o (

o Néng o (g/l)
Hinh 5. Anh huéng ciia Zn>* dén sinh khdi ciia Hinh 6. Anh huong cta Zn** dén hoat tinh GOD
ching 9.4 cua chung 9.4

3.5. Anh hwéng ciia ion mangan dén sinh téng hop GOD

Khéo sét anh huéng cta ion Mn>* véi cc ndng do khac nhau cho thiy: Nong d6 ion Mn**
anh huong khong dang ké dén sy sinh truéng cta ching 9.4. Trong khoang ndng do tir 0,01 -
0,04 g/l sinh khéi ting va tai ndng d6 0,05 g/l sinh khdi giam manh. Mau xt Ii ion kim loai cho
két qua sinh khéi thu dwoc thdp hon so véi mau dbi chimg (MT1- khong x 1f) (hinh 7). Két qua
thir nghiém & cic ndng do déu cho hoat tinh GOD thap hon so véi mau ddi ching (MT1 - khéng
xtr If) (hinh 8). Vi vay, khong b6 sung ion Mn”* vao méi truong téng hop GOD.

SK GOD , X N . o0
21'22 7 Anh hygng sinh khéi theo ndng d¢¢ ion Mn 2 200 + Anh hugng GOD theo nong do fon Mn
160
140 1 £0 -
120 1
100 0 4
080
060
040 - %01
020 |_|
0.00 0

0020 003 000 0020 00
Nong dO @ Nong do (@)
Hinh 7. Anh huéng ciia Mn** dén sinh khéi cta Hinh 8. Anh huéng ciia Mn** dén hoat tinh GOD
ching 9.4 cua chung 9.4

3.6. Nghién ctru 4nh hwéng ciia ion coban dén sinh tong hop GOD
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Nghién ctru anh hudng cia ion Co®* t6i sinh truéng va sinh téng hop enzim GOD cua
ching 9.4 dugc khao sat trén khoang ndng do tir 0.005 - 0.025 g/l. Két qua cho thiy: Nong do
ion Co™ anh huéng khong déng ké dén sy sinh truéng ciia chung 9.4 va sinh khéi thu dugc thép
hon so v&i mau déi chimg (MT] - khong xir 1f). Sy ¢6 mat ciia ion Co’* lam ting kha ning sinh
enzim GOD cila chung 9.4 va két qua thir nghiém & khoang ndng do tir 0,005 - 0,025 g/l déu cho
hoat tinh GOD cao hon so véi mau ddi ching (MT1 - khéng xtr 1f) va cao gép 3 1an so véi mau
trang.

SK
200 Anh hyong sinh khéi theo ndng do ion Co 2* :;D Anh huong GOD theo néng d ion Co **
180 4 —
160 250
140 4
120 1 200
100 0 -
0.80
060 | 100
S OOO00I] -
0.20 I:l
0.00 T T T T T T 0 T T T T T T
MT 0.005 0.010 006 0.020 0,025 MT 0.005 0.010 0015 0.020 Q.025_
Nongdo (g/) Nong 6 (g/)
Hinh 9. Anh huéng ciia Co™ dén sinh khéi cuia Hinh 10. Anh hudng cia Co** dén hoat tinh
ching 9.4 GOD cua ching 9.4

3.7. T6i wu héa thanh phén cac ion kim loai

Tir nhitng két qua nghién ctru anh hudng ctia ham lugng céc ion kim loai dén qua trinh sinh
treong va sinh enzyme GOD cua chiing 9.4, ion Fe?* va ion Co™* dugc bd sung vao MT1 nhu 1a
nhitng thanh phan vi lugng, 1am gia ting hoat tinh GOD. Theo két qua tinh todn, hoat tinh GOD
duoc cho 12 toi wu & ndng d6 ion Fe’* = 0,015 g/l va Co™ = 0,013 g/I. Nghién ctru ndy nhim xac
dinh ndng do t6 hop ion Fe’* va Co®* trong mdi truong 1én men MT1 dé c6 GOD cao nhét. Thir
nghiém dugc tién hanh theo phuong phap: "Pudng leo dc" (Box Wilson) 1a phuong phap bd tri
thi nghiém nhiéu yéu t6 trong d6 cho phép phan tich hdi quy bang bién sé ma héa va thuc hién
céc loat thi nghiém theo phwong phép “tim kiém leo dé¢” dé tim cuc tri ctia ham muyc tiéu.
Buée 1. Chon cédc mirc ctia bién s6 ma héa, dya vao két qué phén tich anh huéng ctia Fe** va Co™

Bang 5. Cdc muc quy hoach 2% va két qua GOD

MT | Bién sb thuc Bién s6 ma héa Y (GOD)
Fe** Co™* | X0 | X1 | X2 Lan 1 Lén 2 Lén 3 Yis
1 | 0012 | 0,008 1 -1 -1 313,24 314,50 319,72 315,82
2 | 0022 | 0,008 1 1 -1 364,11 378,10 397,36 379,86
3 10012 | 0,018 1 -1 1 452,04 453,33 451,08 452,15
4 | 0022 | 0018 1 1 1 285,35 326,04 312,58 307,99
5 | 0015 | 0013 1 0 0 436,78 452,28 4313 440,12
6 | 0,015 | 0,013 1 0 0 437,89 423,29 422,37 427,85
7 10015 | 0,013 1 0 0 434,82 450,32 419,34 434,83
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Hién tai hoat tinh GOD duoc cho 12 t5i wu & néng d6 ion: Fe** = X1 = 0,015; Delta = 0,005 g/l
Co™ =X2=0,013; Delta=0,005 g/l.
Tai mdi mirc thir nghiém, tién hanh thi nghiém 3 1an.

Buée 2. Tinh phuong trinh hdi quy tuyén tinh, 1ap bang ma tran

X0 )1( X2 Ma tran déo Y1 Y2 Y3 YTB
X0 | 7 0 0 7| 0 0 27234’2 2797,86 | 2753,75 | 2758,61

X1 O 4 0 0 1/4 0 | -11582 | -63,69 | -60,86 | -80,12
X2 0 0 4 0 0 174 | 60,04 86,77 46,58 64,46

Ta ¢6 phwong trinh hdi quy: Y = bo + b1¥X1 + b2*X2 c¢6 céc hé sb va do 1éch chuan nhu
sau

Hé sb Do léch chuin
bo = 394,088 Sbo = 4,856
bl =-20,031 Sbl = 6,424
b2 =16,116 Sb2 = 6,424

Str dung phuong phép phan tich phuong sai (ANOVA) mot yéu t6 dé xem xét bo; bl; b2 ¢6
¥ nghia khong. Két qua cho thay phuong trinh béac nhét da phu hop.

Bude 3: Xdc dinh hudng leo doc

Puong leo dbc 12 dudng thing géc voi dudng ddng mie ctia phurong trinh:
Y = 394,088 - 20,031+X1 + 16,116%X2.
Phuong trinh ¢6 nghia: Thay doi -20,03 don vi ndng d¢ ion Fe** (g/1) dong thoi voi thay doi
+16,12 don vi nong do ion Co™ (¢/l). Hogc thay doi giam 1,24 don vi nong d¢ ion Fe** (g/1)
dong thoi véi thay doi tang 1,00 don vi ndng d6 ion Co™* (g/1).

Thi nghiém leo déc
Tlep tuc thyc hién cdc muc thi nghiém mdi. Két qua thi nghiém lan 8 cho ket qua GOD cao

hon diém glua Dén lan 9, két qua GOD giam. Nhu vay, thi nghiém 8 cho két qua cao nhit,
Y(GOD) nam déu d6 xung quanh diém nay.

X Bién mi héa Bién thue Két qua
Lan X1 X2 Fe’* Co™ Y(GOD)
5,6,7 Diém giita 0 0 0,015 0,013 434,27
8 Cicdiémten | -124 1,00 0,011 0,018 567,83
9 duongleodoc |, 49 2,00 0,005 0,023 181,14
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Thi nghiém tiép

MT Bifn ) tht.rc2 Bién s6 ma hoa Y (GOD)
Fe™ Co™" X0 X1 X2
10 | 0,010 0,017 1 -1 -1 492,47
11 10,012 0,017 1 1 -1 427,86
12 | 0,010 |0,019 1 -1 1 609,41
13 10,012 0,019 1 1 1 497,44
14 10,011 |0,018 1 0 0 546,83
15 | 0,011 0,018 1 0 0 526,52
16 | 0,011 0,018 1 0 0 534,81

Quy hoach thir nghiém méi, véi diém giira 1a diém 8 & thi nghiém trén.

Bién s6 ma héa: Fe** = X1 =0,011 Delta = 0,001 g/1
Co™=X2=0,018 Delta = 0,001 g/1

Céc muc quy hoach 2° va két qué GOD. Phan tich hoi quy cho céc lan thi nghiém nay:

Lap bang ma tran

X X X
0 1 2 Ma tran dao Y

X 1 3635
0 7 0 0177 0 0 |,34

X 1 -
1 0 4 0 (/4 0 | 176,58

X 1/ 186,
2 0 0 4 @ 0|4 52

Ta ¢6 phwong trinh hdi quy: Y = bo + b1*X1 + b2*X2 ¢6 céc hé sb va do 1éch chuan nhu
sau :

Hé sb Do léch chuin
bo =519,334 Sbo = 8,938
bl =-44,145 Sbl = 11,824
b2 = 46,630 Sb2 = 11,824

Str dung phuong phap phan tich phuong sai (ANOVA) mot yéu t6 dé xem xét bo; bl; b2 c6
¥ nghia khong. K&t qua cho thay phuong trinh bac nhat da phu hop.

Puong leo dbc 1a dudng thing géc voi dudng ddng mie ctia phurong trinh:
Y =519,334 — 44,145*X1 + 46,630%X2.
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Tur phuong trinh trén, ¢6 nghia thay doi - 44,15 don vi nong d¢ ion Fe* (g/1) dong thoi véi
thay d@i + 46,63 don vi n{)ng d6 ion Co™* (g/l)‘. Hoac thay d6i giam 0,95 don vi nong d6 ion Fe*
(g/1) dong thoi voi thay doi tang 1,00 don vi ndng do ion Co™* (g/1).

Nhu vay, trong hang loat thi nghiém trén, tai mirc ndng d Fe’* = 0,010 g/l va Co** = 0,019
g/l c6 kha nang cho hoat tinh GOD cao nhat.

Dirng leo ddc, thi nghiém kiém chirng

Bang 6. Keét qua kiém ching véi nong d6 ion Fe va Co toi uu

TT | Nong do Fe** Nong dd Co** | Hoat tinh GOD (U/g SK)

1 0,010 0,019 597,68
2 0,010 0,019 612,42
3 0,010 0,019 600,73

2+

Thir nghiém kiém chimg cho két qua GOD cao va 6n dinh. MT1 b sung ion Fe?* va Co
v6i ham lwong ion Fe** 0,010 g/l va Co™ 0,019 g/, twong ung FeSO,.7H,0 = 0,027 g/l va
CoCl,.6H,0 = 0,042 g/l, c6 mdi trudng sinh tdng hgp GOD méi (mdi truong MT2) nhu sau
(g/l): Glucoza 100; KH,PO, 0,35; Ure 0,55; MgS0O,.7H,0 0,15; FeSO,.7H,0 0,027; CoCl,
0,042; CaCOs; 3,0; Nuoc cht 11it; pH 6,2.

4. KET LUAN

Céc ion kim loai ¢6 anh hudng 15 rét dén sinh tong hop enzim GOD cua chung A. niger 9.4.
Ton Zn** mic dix cho sinh khdi cao nhat nhung hoat 6 GOD lai rat thap. Cic ion Fe** va Co™
anh huong tich cuc dén sinh tdng hop GOD. Viéc bd sung dong thoi hai ion Fe** va Co™ véi
ham lugng: FeSO, (0,027 g/l), CoCl, (0,042 g/l) vao mdi truong 1én men cho hoat tinh GOD cao
hon hin so véi cdc mau bd sung don 1& tung ion (hoat dd GOD chi dat cao nht 1a 290,77 U/g
d6i voi Fe™ va 2784 Ul/g dbéi voi Co™). Bang phuong phédp quy hoach todn hoc thuc nghiém
Box Wilson da tim dugc thanh phan ion kim loai t&i wu cho qué trinh sinh tong hop GOD cua
chung A. niger 9.4 1a FeSO,4 0.027 g/l va CoCl, 0.042 g/1, hoat tinh enzim GOD dat 612.42 U/g
sinh khoi.
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SUMMARY

EFFECT OF SOME CATIONS ON THE GLUCOSE OXYDASE BIOSYNTHESIS
OF Aspergillus niger 9.4

The glucose oxydase enzyme (GOx) (EC 1.1.3.4) binds to beta-D-glucopyranose (a
hemiacetal form of the six-cacbon sugar glucose) and aids in breaking the sugar down into its
metabolites. GOx is a dimeric protein that catalyzes the oxidation of beta-D-glucose into D-
glucono — 1,5- lactone (which then hydrolyzes to gluconic acid) using molecular oxygen and
releasing hydrogen peroxide. GOx can be used in the removal of either glucose or oxygen from
foodstuffs in order to improve their storage capability.

GOx can be biosynthesed by fungi Aspergillus niger and Penicillium. The effect of various
cations, such as Fe**, Cu®, Zn**, Mn** and Co®* on the simultaneous production of glucose
oxidase and catalase by Aspergillus niger 9.4 were investigated. Among the five cations, Zn**
caused negative effect on GOx biosynthesis, two ions Fe** and Co** had positive influences on
GOx biosynthetic process. The mutual influences between Fe’* and Co** on GOx synthesis were
also studied according to applied mathematic plan of Box —Wilson. In the medium, which was
added FeSO, (0.027 g/1) and CoCl, (0.042 g/l) GOD enzyme activity (612.42 U/gr of biomass)
was much higher than the sample with individual ion Fe** or Co** (maximum of GOD enzyme
activity reached 290.77U/gr and 278.4 U/g).
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