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1. MO PAU

Enzim glucooxydaza (GOD) (con goi l1a -D-glucose:oxygen 1-oxidoreductase, EC 1.1.3.4)
la enzim xuc tdc cho phan ng oxy héa B-D-glucoza thanh glucono-d lactone va hydroperoxit
khi c6 mat oxy.

Trong ty nhién glucooxydaza duoc tim thay trong cdc md dong vat, than, gan trong canh
trudng cua ndm méc, nhat 12 cdc loai Aspergillus niger, Penicillium notatum, P. glaucum,
P. amagasakiense, P. chrysogenum, P. vitale va mot sb loai khac [9].

Glucooxydaza la mot enzim thuwong phim quan trong dugc sir dung ngay cang rong rai
trong ché bién thuc pham, dé san xuat axit gluconic, dinh lugng glucoza trong qud trinh 1én men
va trong chuén dodn y hoc [7, 8, 9].

Qua trinh sinh téng hop enzim glucooxydaza chiu anh huong boi nhleu yéu té trong d6
chung giong déng vai trd quan trong quyét dinh nang suét clia qud trinh sinh tong hop. Trong bai
bdo nay, chiing nam mdc A. niger 9.4 da dugc nghién ctru tuyén chon.

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén li¢u

- Chung vi sinh vat: 22 chung Aspergillus c6 ngudn goc khic nhau duge luu gitr trong
Suu tap giong Vi sinh vat cong nghiép thyc phdm cta Vién Cong nghi¢p Thuc pham c6 kha
nang sinh tong hop GOD duoc st dung.

- M&bi trudmg so tuyén: (M6i truong John Marwell) (g/1): NaNO; 3; Glucoza 18; K,HPO,
1;’ Glycerol 20; MgS0,.7H,0 0,5; thach 20; KC1 0,5; Methyl Red 0,01; FeSO,.7H,0 0,01; Nudc
cat 1lit.

- MBoi trwomg nhan giéng: Gidng dugc ciy vao binh tam gidc 100 ml chira 20 ml méi
truong, lic 150 v/p/ 24 gid, & 30°C. Mbi trudng nhan gidng (g/1): Glucoza 100; NaNO; 3; Cao
nim men 2; KH,PO, 1; KCI 0,5; MgS0,.7H,0 0,5; FeS0O,.7H,0 0,01; Nudc cAt 11it; pH 6,2
(Liu et all, 2001) [4]. Thanh tring 121°C trong 20 phit, lam ngudi xudng 30°C trudc khi tiép
2ml dich huyén pht bao tir (7x10° bao ta/ ml).
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- Moi truong sinh tong hop glucooxydaza (Liu er all, 1999) [3] (mdi trudng MT1) c6
thanh phan (g/l): Glucoza 100; KH2P04 0,35; ure ,0,55; MgSO4’.7H,20 0,15; CaCOs; 3; Nudc cat
11it; pH 6,2. Binh 1én men duoc tiép 10% (v/v) giong da nudi cay lac 24 gio.

2.2. Phwong phap

- Lén men sinh tong hop glucooxydaza: Thi nghiém dugc thuc hién trong binh tam gidc
100 ml ¢6 chtra 20 ml méi trudng 1én men MT1. Tiép 10% (v/v) gidng 24 gid tudi. Nudi cdy trén
mdy lic 150 v/p trong 48 gid & nhiét do 30°C.

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

- Thu nhin dich enzim thé: Sinh khéi soi nam thu dugc sau loc dugc phd v& bang siéu
am (thiét bi sonopuls HD 2200, ciia hing Bandelin - Dirc) tin s6 80kHz trong 30 gidy nhiét do
4°C két hop vdi bi thuy tinh [6]. Sau d6 thu hdi dich enzim bang céch ly tim & ché d¢ 10,000 v/p
& 4°C trong 10 phiit. Dich trong mau vang phia trén 1a enzim thd va dugc ding dé xéc dinh hoat
tinh enzim GOD.

- Phwong phap phan tich: Hoat lyc enzim glucooxydaza duwoc xdc dinh theo phuong
phép st dung bd KIT xédc dinh hoat tinh GOD cua hang Megazyme (Ireland).

3. KET QUA VA THAO LUAN
3.1. So tuyén chiing tong hgp enzim GOD
22 chung Aspergillus sp duoc céy cham trén moi truong so tuyén (Mdi trudong John
Marwell) c¢6 chira 0,001% methyl do, moi chung cay 3 dia, nudi 48 gio ¢ 30°C. Sau 48 gio 1, do
vong mau hong xung quanh khuan lac (hinh 1). Két qua dugc trinh bay ¢ bang 1.

Béng 1. Buwdng kinh vong mau hdng tao thanh sau 48 gi¢ nuéi cdy & 30°C

TT | Kihi¢u Puong kinh vong mau hong | TT | Ki higu Puong kinh vong mau hong
chiing (mm) chiing (mm)
D, | D, D; Dy, D, | D, D; Dy,

1 7 5 7 4 53 £3,79 | 12 Al 33 | 31 31 | 31,7 £2,87
2 9.4 39| 41 38 | 39,3 £3,79 | 13 A2 24 | 21 25 | 23,3 £5,17
3 9.74 33| 32 30 | 31,7 £3,79 | 14 A3 16 | 15 15 | 153 +£143
4 9.76 15| 14 17 | 153 +£3,79 | 15 A4 24 | 22 22 | 22,7 £2,87
5 9.94 22 | 18 22 | 20,7 £5,74 | 16 AS 29 | 26 28 | 27,7 £3,79
6 334 23 | 21 23 | 22,3 £2,87 | 17 A20 33 | 27 30 | 30,0 £745
7 758 0 0 0 0,0 £0,00 | 18 b 24 | 24 24 | 24,0 £0,00
8 45a 17 | 17 20 | 18,0 £4,30 | 19 K1 0 0 0 0,0 £0,00
9 1920F | O 0 0 0,0 £0,00 | 20 K2 30 | 27 32 | 29,7 £6,25
10 | 1922F1 | 30 | 34 32 | 32,0 £497 | 21 R2 15 | 17 16 | 16,0 £2,48
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11 | 1923F2 | 33 | 32 33 | 32,7 £1,43 | 22 R3 16 | 16 17 16,3 +1,43

Ghi chii: D1; D2; D3 1a dudng kinh vong mau hong xung quanh khuan lac ciia dia 1, 2 va 3. Dy, 12 dudng
kinh trung binh cua 3 dia.

Hinh 1. Vong phan &ng mau vé&i methyl dé sau 48 gi® G

So sanh kha ning sinh tdng hgp GOD
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Hinh 2. Vi tri cac ching theo dwdng kinh vong phan trng mau
v&i chi thi methyl dé sau 48 gio G
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Két qua bang 1 va hinh 1; 2 cho thiy: Trong 22 chung Aspergillus sp so tuyén, ¢6 3 ching
ki hiéu 758; 1920F va K1 1a khong c6 vong mau hong xung quanh khuén lac, 6 chung ki hi¢u:
9.4; 9.74; 1922F1; 1923F2; Al; A20 c¢6 dudng kinh vong mau héng xung quanh khuan lac 16n
nhét (tir 30 - 39 mm). Trong sO 6 chung trén ching A. niger 9.4 ¢6 dudng kinh vong mau hong
xung quanh khuan lac 16n nhét (39,5 mm) va chung Aspergillus sp A20 la chung c6 duong kinh
vong mau hdng xung quanh khuan lac nhé nhat (30 mm).

Theo John Markwell (1989) trén mdi trudng mau vang, nhitng khuan ty xung quanh bj axit
héa s& 1am mdi truong chuyén sang hong khi ¢ mit methyl do. Dya vao dudng kinh vong phan
g mau véi methyl do, chiing nao c6 vong phan ttng mau cang 16n thi c6 thé s& sinh tong hop
glucooxydaza cang manh. Vong mau hong 1a két qua cua viéc sinh axit xitric ciia khuan lac va
cling c6 thé 1a két qua cia phan tmg oxy héa D-glucoza thanh axit gluconic nhd enzim
glucooxidaza khi c6 mat oxy [4]. Theo Liu (1999) viéc tao ra axit gluconic véi n6ng do thép s€
thic ddy qua trinh sinh téng hop enzim GOD va v6i ndng do axit gluconic 12 0,4 mmol/l s& cho
san lwong enzim tot nhat. O ndng axit gluconic cao hon s& 1am giam pH méi truong nudi cay vi
thé qu4 trinh sinh tong hgp enzim bi kim ham [7]. Vi vdy, dé khang dinh kha ning sinh tong hop
enzim glucooxidaza, 6 ching ki hiéu: 9.4; 9.74; 1922F1; 1923F2; Al; A20 dugc Ién men trong
mbi truong sinh téng hop dé xac dinh hoat lyc enzim glucooxydaza.

3.2. Chon chiing nAm méc sinh tong hop enzim glucooxydaza (GOD) cao nhit

Tir két qua khao sdt so bo trén 6 chung c6 nhiéu kha ning sinh GOD cao ki hi¢u: 9.4; 9.74;
1922F1; 1923F2; Al; A20 duoc 1€n men trong moi trudng sinh tong hop. Sau khi 1én men sinh
khéi soi ndm dugc thu hdi va xdc dinh khdi lugng sinh khdi wét. Thu nhén enzim va xdc dinh
hoat tinh enzim GOD. Két qua dwoc st dung dé danh gid va lya chon ching nim c6 kha ning
sinh tong hop enzim glucooxydaza cao nhat. Thi nghiém duoc tién hanh 3 dot, méi dot 2 miu
lap duoc thyc hién cho moi chung thir nghiém.

Két qua phan tich cic miu lap va céc dot thi nghiém cho thdy qui trinh va cdc diéu kién thir
nghiém 6n dinh. Bang 2 tong hop két qua phan tich Iya chon ching ndm c6 kha ning sinh tong
hop enzim glucooxydaza cao nhat.

Bang 2. Hoat tinh sinh enzim GOD cua 6 chuing

TT | Ki hi¢u chiing ?ig'/‘;‘oklﬁgi G(()g /;13;(1))50 GOD(I'J’;‘fg;*‘)i bao
1 9.4 1,39 +0,09 32,90 % 0,20 3,17 + 4,32
2 9.74 0,88 +0,26 0,01 + 17,85 0
3 Al 1,06 + 0,12 0,01 +0,03 0
4 A20 0,80 0,11 24,27 + 0,03 3,13 + 0,00
5 1922F1 1,12+0,16 17,11 £13,19 1,78 3,36
6 1922F2 0,88 0,18 5,17 £3,97 0,75 + 4,48
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Chung 9.4 cho sinh khdi cao nhét (1,39 g/20 ml), 5 chiing con lai ti 1¢ sinh khi thu duoc 1a
gan twong dwong nhau. Hoat tinh GOD & 3 chung 9.74; Al va 1922F2 rét thip. Ching 9.4 cho
hoat tinh GOD cao nhit (32,90 U/ gSK), tiép dén 1a chung ki hiéu A20 (hoat tinh GOD dat 24,27
U/g SK). Ca 6 _chung nghién ctru déu sinh enzim ndi bao, lugng enzim ngoai bao tiét ra moi
truong 12 rit thap hoic khong cé.

Vi két qua thir nghiém trén, hai ching ki hi¢u 9.4 va A20 dugc lva chon dé kiém tra kha
nang sinh dgc t0 aflatoxin B1; B2; G1; G2.

3.3. Kiém tra dd an toan ciia chiing 9.4 va A20

Céc mycotoxin 12 nhitng san pham trao doi thir cp ciia ndam mdc nhu Aspergilus, Furasium,
Penicillium[3]. Hién c6 4 loai aflatoxin da duoc xdc dinh 1a B1; B2; G1; G2 ngoai viéc gy ngd
doc cap tinh (lidu gy chét nguoi khoang 10 mg) ching con duge xem la nguyén nhan gy xo
gan va ung thu gan manh nhit [1];[2]. Vi vdy, dé dam bao an toan cho che phdm sau nay 2
ching ki hiéu 9.4 va A20 cho hoat lyc glucooxydaza cao duoc kiém tra doc td aflatoxin By; By;
G,; G, bang cdch nudi ciy trén moi truong MT1. Sau 3 ngay nudi & 30°C, 4 loai doc td aflatoxin
¢6 ddc tinh cao By; B,; Gy; G, duoc kiém tra bﬁng phuong phap sic ki ban moéng (TLC) dudi
anh sdng huynh quang v&i marker 12 aflatoxin By, B,, G, G, chuén. Két qua dugc thé hién &
hinh 3.

Hinh 3. Sac ki d phan tich doc té Aflatoxin B1; B2; G1; G2 cua hai ching 9.4 va A20
Két qua kiém tra cho thiy ca hai ching 9.4 va A20 déu khong c6 mau huynh quang cua céc
doc to aflatoxin B; B,; Gi; G,.

2 chiing A. niger 9.4 va A20 khong sinh doc td, hai chung nay la an toan su dung dé sinh
tong hop enzim glucooxydaza. Dya trén két qua kiém tra doc té aflatoxin va ket qua lén men
sinh téng hgp enzim GOD chuing A. niger 9.4 dugc lya chon cho céc nghién ctru tiép theo.

4. KET LUAN
Enzim glucooxydaza duoc sinh tong hop tir céc loai Aspergillus niger, Penicillium notatum,

P. glaucum, P. amagasakiense, P. chrysogenum, P. vitale va mot sb loai khdc. Qué trinh sinh
téng hop enzim glucooxydaza chiu anh huéng boi nhidu yéu t trong d6 ching gidng déng vai
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trd quan trong quyét dinh ning suét ciia qud trinh. Trong bai bdo nay, chung ndm méc A. niger
9.4 da dwoc nghién ctru tuyén chon.

Tir 22 ching Aspergillus sp trong suu tap gidng Vi sinh vat Cong nghié¢p Thuc pham cua

Vién CNTP di chon dugc chung Aspergillus niger 9.4 ¢6 kha niang sinh tong hop enzim GOD
cao nhét (32,9U/g sinh khéi). Chung A. niger 9.4 ciing da duoc kiém tra d6 an toan ciia chung
gidng bang phuong phép sic ki ban mong (TLC) dudi dnh sang huynh quang va da duoc chimg
minh la khong sinh doc td aflatoxin B1, B2, G1 va G2.
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SUMMARY

SELECTION THE STRAIN OF ASPERGILLUS sp
FOR BIOSYNTHESIS OF GLUCOSE OXYDASE ENZYME

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-
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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.

Among the 22 strains of Aspergillus in the National Food industrial Culture Collection of
Microorganism of Food Industries Research Institute (FIRI), 6 strains coded as 9.4; 9.74;
1922F1; 1923F2; A1; A20 showed high glucose oxydase enzyme synthesis activity. The strain A.
niger 9.4 and A20 had the highest glucose oxydase enzyme synthesis activity were selected to
test forming aflatoxin. Both of them were negative with aflatoxin B1, B2, G1 and G2 on the test
medium. The strain A. niger 9.4 synthesized GOx enzyme with the highest content (32.9 U/g of
the biomass) was selected for further study to product glucose oxydase enzyme.
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