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TUYEN CHON VA NGHIEN C*U BIEU KIEN LEN MEN SINH
TONG HOP B-GALACTOSIDASE TU CHUNG NAM MOC
ASPERGILLUS ORYZAE

DANG THI THU, NGUYEN VAN CACH, BUI TH| HAI HOA
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p-D-galactoside galactohydrolase (E.C. 3.2.1.23) con goi la lactase hay B- galactosidase
[7]. B-galactosidase 1a enzim xic tic cho phan img thuy phan lactose thanh B - D - galactose va
a-D-glucose va phan g galactosyl chuyén héa cic géec P - D - galactosyl cia lactose tao ra
galacto-oligosaccharides (GOS). GOS 1a mét trong nhitng logi oligosaccarides c6 tic dung tbt
cho sitc khoe ciia con ngudi va hién nay dang duge sir dung dé ché bién cac loai thuc phdm chirc
nang <6 lgi cho sirc khoe [1].

B-galactosidase dugc phan bé rat rong rai trong ty nhién, chung ¢6 mt trong vi khuén, nim
mbc, ndm men, cac hat nay mam, thuc vét va cdc co quan ndi tang dong vit. B-galactosidase cOn
¢6 kha ning chuyén héa factose thanh GOS va da dwgc tim thay & nhiéu loai vi sinh v4t khéc
nhau nhu Bacillus cicurlans, nam men Kluyveromyces fragilis, K. lactis va gin day |3 chung

mim mdc Aspergilius oryzae...[2, 3, 6, 8]. Nhimg nghién ciru ciia cac nha khoa hoc Nhét Bén [5]
cho thay p-galactosidase tir Asperg:llus oryzae cd trién vong & img dung vao nhidu linh vue
nhu céng nghlep thyc phim, céng nghé di truyén, y hoc... B-galactosndase da va dang 1a mot
trong nhitng mbi quan tdm 1ém ctia cac nha khoa hoc trén thé gidi.

Bai bao nay trinh bay két qua tuyén chon va nghién ciru thu nhan B-galactosidase tir chiing
nim méc Aspergillus oryzae.

IL. VAT LIEU VA PHUGNG PHAP NGHIEN CUU

1, Nguyén vit li¢u

Chung vi sinh vat: 29 chiing nim méc thudc loai Aspergillus cia phong thi nghiém Hoéa
sinh - Vign CNSH - CNTP - DH Bach Khoa HN,

Hoéa chat: Hoéa chit x4c dinh hoat do, sir dung héa chét tinh khiét: Co chét o-nitrophenol- B
- D - galactosid (eNPG) cia Sigma Aldrich - Germany, X-gal cia hang USB - Italy, SDS,
Chloroform, dimethylformamide, dung dich dém Z, dém phosphat... 1 cac hoa chit tinh khiét
ctia Trung Québe.

M&bi trudmg dinh dudng: Méi trudmg giir gidng PDA (g/1): glucose 20g, agar 20g, dich chiét
khoai tdy 1000 ml, pH 7.

M&éi truong hoat hoa MT4 (g/1): lactose 20 g, pepton 3 g, KH,PO4 1 g, NaNO, 3 g, MgSO,
0,5 g, KC10,5 g, H;O 1000 ml, pH.
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Mo6i trudmg 1én men (g/1) [3, 4):

+ MT1: lactose 10 g, pepton 10 g, cao ndm men 10 g, (NH,),80, 5 g, KH,PO,3 g, K;HI
1 g, MgS0,0,5 g, H;O 1000 ml, pH 7,

+ MT2: lactose 40 g, cao ndm men 1 g, (NH,)80, 5 g, KH,PO, 3 g, K;HPO, 1 g, Mg!
0,5 g, CaC0, 0,2 g, H,0 1000 ml], pH 6.

+ MT3: lactose 5 g, cao nim men 5 g, (NH,),80,3 g, KH2P04 5 g, MgS80,0,4 g, H,O 1
ml, pH 7.

+MT4: méi truomg lactose co ban.
2. Phwong phap nghién ciru

Tuyén chon xéac dinh so bd nang Iwc sinh téng hep B- galact051dase cua cac chiing nim 1
bing phueng phap nudi cdy trén moi tru'orng thach lactose cé bd sung chi thj X - gal, sau |
thoi gian nudi cdy xic dinh ching ndm moc nao sinh p-galactosidase s& cho khuan lac r
xanh, nhitg ching cé khudn lac bit mau manh chimg t6 c¢6 kha nang sinh tdng hop
galactosidase c¢6 hoat tinh cao.

Nudi cdy nim méc sinh téng hop B-galactosidase theo phwong phdp 1én men chim, |
may lic tron véi cdc ché do e 200 v/ph.

X4c dinh dinh lugng hoat d6 B-galactosidase dua trén phan {mg v&i co chit o-nitrophe
B-D-galactosid (oNPG), khi co chét ndy bj B-galactosidase thiy phén s& tao ra galactose va
nitrophenol (mau vang). Thanh phin oNP hép thyu budc séng 420 nm. Hoat do P-galactosid
dugc xac dinh 13 lugng enzym giai phong 1 micromol oNP trong 1 phiat & 55°C trong mét don
thé tich (hodic 1 don vi khéi lrgng sinh khéi),

. . , R L
IOI. KET QUA VA THAO LUAN

1. Két qua tuyén chon chiing nidm méc sinh téng hop P - galactosidase

a. Tuyén chon bing phirong phdp nudi cdy dinh tinh trén dia thach c6 b6 sung X - gal

Tir 29 ching ndm méc thudc chiing Aspergillus thu thap tir phong thi nghiém Hoa si
Vién CNSH-CNTP, PH Bach khoa Ha Noi, dugc khdo sat kha ning bit mau chi thi X-gal,
chon duge 03 ching bit mau chi thj X-gal manh nhit. D6 1a céc ching cé ki hiéu Aspergi.
oryzae |, Aspergillus oryzae 2, Aspergillus oryzae 3.

b. Khdo st kha ndng sinh téng hop B - galgctosidase cua cdec chung Aspergillus oryzae b
phueong phdp xdc dinh hoat dj véi co chat oNPG

Bang 1. H})at d6 B-galactosidase ciia 3 chiing A.oryzae sau 48 gitr nudi cdy

. Hoat 46 p-galactosidase
Chiing VSV
Ngoai bao (mU/ml) Ngi bao (mU/g)
A. oryzae | 8,96 70,3
A. oryzae 2 9,84 81,87
A. oryzae 3 21,24 ‘ 307,5
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Ba ching 4. oryzae 1, 2 va 3 duge nudi cay trén moi trudng lactose co ban voi toc do lac
200 vong/phit, 30°C, pH 7. Sau 48 giv nudi cdy tién hanh xac dinh hoat tinh p - galactosrdase
ndi bao va ngoai bao. Liy két qua trung binh sau ba l4n xac dinh hoat d6 B - galactosidase (bang 1).

Két qua thu dugc ca ba chiing nim mdc A. oryzae déu c6 hoat tinh B-galactosidase ndi bao
cao hom so véi ngoai bao rat nhiéu va chimg 4. oryzae 3 ¢6 hoat tinh B-galactosidase ngi bao cao
nhit (307,5 mU/g). Két qua niy phii hgp v6i nghién ciru ciia cac nha khoa hoc Nhét Ban trén
A. oryzae [4]. Trén co s¢ do, chung A. oryzde 3 duoc hya chon cho céac nghién citru tiép theo va
tién hanh theo hudéng thu nhén enzim néi bao.

2. Nghién ciru didu kién t8i wu nudi cAy A.oryzae 3 dé sinh tdng hgp P-galactosidase cao

a. Khdo sdt kha nding sinh tong hop B-galactosidase cia A.oryzae 3 trén cdc méi truwomg dinh
duimg khde nhau

Chung 4. oryzae 3 dugc nudi lac trén cac mdi truo*ng khac nhau: MT1. MT2, MT3 va MT4
& nhiét do 30°C, tde d6 lac 200 vong/phut Sau 12 gid mt lan, ldy 5 ml dich nubi duge xac dinh
pH va hoat tinh B-galactosidase ndi bao. Két qua thi nghiém thu duge thé hién & bang 2.

Bang 2. Két qua do pH dich nudi cdy va hoat d P-galactosidase ciia chiing A.oryzae 3
trén cac mdi trudng dinh dudng khac nhau.

Thai gian pH dich nudi céy va hoat 30 fB-galactosidase (mU/g)
(%) 24 36 48 60 72
JMéi trutng pH [ mU/fg { pId | mUlg | pH { mli/g | pH | mU/g | pH mU’g
MT1 6,76 0 7,62 | 111,61 | 8,22 | 367,01 | 8,20 | 529,47 | 8,45 | 128,58
MT2 6,15 0 6,01 | 120,88 | 6,17 | 194,44 | 5,72 285,-‘.“;4 5,98 | 169,02
MT3 6,79 0 6,88 | 4532 | 7,05 | 165,00 } 6,76 | 180,01 | 6,88 | 2774
MT4 6,20 | 43,57 | 6,53 | 264,13 | 6,79 | 398,61 | 6,78 | 507,00 | 6,78 | 738,80

Két qua cho thdy so voi pH dAu bang 7 trén MT1 pH tang lén ti 8,45; trén MT2 giam pH
161 5,98, MT3 va MT4 ¢6 sy thay déi pH song khéng nhleu tuy giam so v&i pH dau nhing trong
qui trmh nudi ciy pH méi trudmg cé xu hudng tré vé 7. Do sau 72 gid nuéi cdy, hoat tinh B-
galactosidase trén MT1, MT2 va MT3 thdp cdn trén MT4 cho hoat tinh B-galactomdase cao nhit
(738,80 mU/g) nén mdi trudmg MT4 duoc chon lim méi tredmg nubi cdy cho céc thi nghidm tiép theo.

2. Khio st dnh hudng ciia ngudn cacbon khac nhau

Ching A. oryzae 3 dugc nudi lic trén méi truong MT4 vai ngudn cacbon khac nhau:
lactose, saccarose, maltose, glucose, galactose vai toe d lic 200 v/phit, 30°C, pH 7. Két qua thi
nghiém thu dugce trinh bay tai bang 3,

Véi céc nguon cacbon trén A.oryzae 3 déu c6 kha ning sinh téng hop P- galactosidase
nhung véi ngudn cacbon |3 saccarose, maltose va glucose hoat tinh khéng déng ké. Nguon
cacbon la galactose hoat tinh f-galactosidase tuong dbi cao & 48 gitr (254,69 mU/g) nhung giam
manh & cac gid sau. V&i ngudn cacbon la lactose hoat tinh B-galactosidase cao hon hin, dat
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406,41 mU/g & 48 git va dén 72 gid hoat tiph bing 729,34 mU/g. Do vay chen lactose 14
ngudn cacbon thich hgp cho cac nghién ctru tiép theo.

Bang 3. Hoat 8% B-galactosidase khi nudi ciy 4. oryzae 3 trén méi tnromg c6 ngudn
cacbon khac nhau

Thoi gian (gié) | Hoat d6 P-galactosidase (mU/g)

Nguén C (/1) 24 36 48 60 72
Lactose 45,16 257,00 406,51 592,96 729,34
Saccarose 0 0 2,01 35,47 33,48
Malgose 0 34,26 37,45 22,59 23,19
Glucose 0 26,64 31,37 50,55 16,23
Galactose 16,87 136,69 254,69 36,84 10,52

3. Khao sat Anh hwong ciia nbng 46 dwing lactose

Tién hanh nudi lic A. oryzae 3 trén mdi trudng véi ndng d¢ duomg lactose dugc thay db
5-10-15-20-25-30-35 g/l. Cac diéu kién nudi cay khac duy tri nhu néu trong muc 2.

" Bang 4. Anh hudng ciia ndng d lactose dén kha naing sinh tdng hop
B-galactosidase cia A. oryzae 3

&2
Théi gian (gid) Hoat d6 B-galactosidase (mU/g)

Nong do |

lactose (/1) 24 36 - 48 60 72
5 27,32 108,64 189,96 223,65 254,41
10 41,76 172,73 232.8 451,19 562,35
15 44,36 248,52 398,35 456,34 612,54
20 56,72 210,57 379,24 558,41 797,07
25 96,14 293,19 411,39 686,04 829,43
30 89,71 354,89 517,13 691,05 976,74
35 T 77,00 226,31 417,88 518,16 787,75

Két qué cho thdy v&i ndng do dudng tang hoat tinh B- galactosndase clia 4. oryzae 3 cun;
tang Tai nong d¢ 13 30 g/1 B-galactosidase c6 hoat tinh cao nhit bang 976,74 mU/g sau 72 gi
nudi cdy, tuy nhién nong d6 dudng ting dén 35 g/l hoat tinh enz:m giam (dat 787,75 mU/g sal
72 gid). Do v@y chon nong d§ dudng lactose bing 30 g/l lam ndng do thich hop cho céc nghiér
ciru tiép theo.

4. Khio sat anh hwémg ciia ngudn nite
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Ching 4. oryzae 3 dugc nudi cdy trén moi truémg MT4 ¢6 ham lugng lactose 1a 30 g/l va
thay d6i ngudn nito v co va hitu co khéc nhau. Két qua trinh bay tai bang 5.

Bdng 5. Hoat d6 p-galactosidase khi nudi cdy 4. oryzae 3 trén moi trudmg bd sung
cac ngudn nito khac nhau

Théi gian (gid) Hoat 40 B-galactosidase (mU/g)
Ngudn nito (g/1) 24 36 48 60 72
3 g peptone . 65,82 177,48 231,87 561,87 815,00

2 g peptone + 1 g (NH,,S0, | 111,81 | 22548 31,78 | 643,00 | 931,41
2 g peptone + 1 g NHL,NO; | 11333 | 346,62 529,63 | 727,11 | 1017,60

2 g peptone + 1 gNaNO; 90,62 314,94 526,39 629,45 975,00
3 g (NHy),S0, 27,39 137,91 261,08 | 323,66 446,97
3 g NH,NO; 34,02 | 61,53 82,50 108,75 165,82
3 g NaNO; 5,03 12,77 51,46 105,01 151,13
3 g cao ndm men 56,28 175,84 220,81 351,33 537,00

Két qua bang 5 cho thdy sau 72 gi& nudi cdy ngudn nito 12 pepton 3 g vacac phu'cmg an
pepton 2 g két hop véi cac mudi vo co déu cho hoat tmh B-galactosidase cao hon so véi nguon
#nito 13 cac mudi vé co hodc cao ndm men. Trong dé nguon nito 1la peptone va NH4NO; cho hoat
dd enzim cao nhat 14 1017,6 mU/g & 72 gid. Diéu nay hop li voi két qua khao sat pH dich nudi
cay cuia moi truorng MT4 (Muc 1 phan IT) do trong qua trinh smh trudng ndm méc sir dung nito
1a NO; va con lai gbc Na* va NH4 s& diéu chinh duy tri pH gén 7 trong méi. trudng lén men, ¢é
thé day 1a didu kién thuan lgi d& 4. oryzae 3 sinh tong hop B-galactosidase. Trén co s& nay
ngudn nito 1a pepton va NH,NO; d3 dugce hya chon dé tiép tuc nghién ciru.

5. Khso sat anh hréng ciia ndng d9 nito vo co va hiru cor

Bang 6. Anh hudng ciia ndng d6 nito dén kha ning sinh tong hop p-galactosidase ciia A. oryzae 3

Thoi gian (gio) Hoat d§ p-galactosidase (mU/g)

Néng d6 nito (g/1) 24 36 48 60 72

0,5 g peptone + 0 g NH4NO; 67,02 136,73 332,01 45i,7‘4 674,61
1 g peptone + (1,5 g NH,NO, i82,02 481,26 627,96 994,83 1311,80

2 g peptone + 1 g NH,NO; 11922 | 328,70 | 548,10 | 781,26 | 1008,71
3 g peptone + 1,5 g NH,NO; 103,33 | 304,66 | 490,68 | 692,08 | 969,25
4 g peptone + 2 g NH,NO, 90,62 | 17624 | 390,42 | 68393 | 828,38
5 g peptone + 2,5 g NH,NO; 73,90 | 129,12 | 262,58 | 462,74 | 597,00
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Nguén nito lya chon trén dugce khio sat voi céac ndng do l4n luot 1a: pepton (0,5, 1, 2, 3,
5) g/l va NHiNG; (0, 0,5, 1, 1,5, 2,2 J3) g/l Ket qua cho thiy A.oryzae 3 khi 1&én men trén ¢
méi trudng cé ndng do pepton va NH,NO; khéc nhau déu sinh téng hop p-galactosidase ¢ h
lwc cao. Trong d6 cao nhat la trén moi truong co nong dd 1 g pepton va 0,5 g NH4NO; hoat
B-galactosidase 14 1311,8 mU/g sau 72 gid nudi cay (bang 6). Vi vay, ndng dd nito thich hop
A.oryzae 3 1&n men sinh tdng hop B- galactosndase duge dé xuit ap dung trong ni dung tiép th
1 pepton 1 g/l, NH,NO; 0,5 g/l.

6. Khio sat anh hwéng caa pH diu

Chung nidm méc 4. oryzae 3 dugc nubi trén moi trudmg co ngudn dinh dudng da du
chon véi cac pH dhu: 5,0, 5,5, 6,0, 6,5, 7,0, 7,5 va 8,0. Két qua trinh bay tai bing 7.

Bang 7. Anh hudng ciia pH déu dén kha nang sinh tong hop B-galactosidase ciia A. oryzae 3

Thé)‘i gian (gi&) Hoat 4§ B-galactosidase (mU/g)
pH dau 24 36 48 60 72
5,0 42,26 138,75 424,38 381,84 254,48
5,5 68,86 131,49 252,58 450,88 538,53
5,0 89,80 261,57 404,65 589,71 695,52
6.5 79,99 253,72 4154 643,13 781,41
7,0 206,71 438,36 786,33 958,38 1237,10
7,5 221,69 541,26 814,31 101145 1325,16
8.0 ‘ 140,57 267,58 475,44 653,01 723,73

Két qua thi nghiém trén da cho thy pH dau cia méi truomg ¢6 anh huéng dang ké téi ho
d6 enzim. G pH tir 5,0 dén 6,0 hoat d6 enzym dat dugc thap,v6i pH dau 12 6,5 hoat tinh enzi
kha hon va dat t6i da & gior thir 72 1a 781.41 mU/g, Vi pH ddu bing 7,0 va 7,5 thi hoat ¢
enzym cao, dat toi da & gid thir 72, cao nhit 13 1237.40 mU/g véi pH dau 1a 7 va 1325,16 mU.
v&i pH diu bing 7,5. pH déu bing 8,0 hoat d¢ enzim giam chi dat cao nhit 1a 723,73 & gio 7
Tir két qua nay da cho phép lra chon pH déu tir 7 dén 7,5 lam pH thich hop cho qua trinh K
men sinh tdng hop B-galactosidase tir nAm mbc 4. oryzae 3 trén mdi trudéng MT4, Véi myc tic
dinh huéng cho ndi dung nghién ciru ing dung sau nay gia tri pH diu duge chon 1a 7.

3. Két qua khio sit dyng thai ciia qua trinh Ién men sinh tdng hop P-galactosidase
chiing ndm méc A. oryzae 3 trén méi trudng nudi ciy véi didu kién t6i wu

Chung ndm mdc A. oryzae 3 duge nudi cdy trong moi truomg MT4 véi thanh phén dir
dudmg t5i vu nhy sau: lactose 30 g, pepton 1 g, NH,NO; 0,5 g, KH.PO, 1 g, MgSO40 5g, K(
0,5 g, HO 1000 ml pH 7, ché dd nudi 12 30°C, lac 200 vong/phit. Tién hanh nudi tai cac the
diém khéc nhau, mdi diém thi gian cach nhau 12 gio. Cir sau 12 gi& mét lan thu 100 ml dich 1
sinh kh&i ndm méc dem do pH, x4c dinh sinh khdi va hoat tinh enzim. Két qua trinh bay & d thj |
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pH dich lén men

Két qua cho thay sinh khol té bao phat trién manh tir 24 - 120 gio (tr 12 g/l cho dén 42,4
g/1), sau d6 ting nhe va kha 6n dinh 120 - 144 gi (42,4 g/l - 45,1 g/1) r6i glém dén tir gio 156.
Nhur vy tir 24 - 120 gi& la pha ting truong cla A.oryzae 3, tir 132 - 144 gio 12 pha én dinh va
bit ddu bude vao pha suy vong tir gidr 156.
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Dé thi 1. Djng théi ciia qua trinh Ién men sinh tong hcp B-galactosidase tir ching nim
moc A, oryzae 3 trén mdi trodmg nudi cay voi didu kién t61 uu

Hoat d¢ B-galactosidase tang manh tir 24 gid cho dén gid 72 (pha tang trudng), duy tri kha
6n dinh tir gior 72 - gid 96 va bat ddu giam din tir khoang sau 108 gid 1én men (két qua thi
nghiém con xuat hi¢n mt khoang tang nh¢ hoat tinh enzim trong khoéng 168 ~ 180 gid 1€n men,
Tuy nhién, vin chwa thé khing dmh duge nguyén nhén va van dé trén cin phai dugc khao
nghiém thém. Nhu vy, nang luc tong hop va tich ty enzim tang cung véi dqng thai phat trién
cta ching A. oryzae 3 va thoi dlem thu enzim thich hop nhit 12 tir 72 - 96 gidr. Xét ve goc do
kinh té, thoi gian 1én men sinh tdng hop B-galactosidase tir 4. oryzae 3 duge dé xuit lya chon 13
72 gio.

Sy bién thién cla pH cho théy tai gitr 72 - 96, pH van duy tri & mic trung tinh va tai thoi
diém d6 kha nang sinh tong hop P-galactosidase ¢6 hogt do cao nhit. Sau do pH giam dan va
hoat d6 enzim ciing giam dan, nhu vay. Diéu nay cho phép rat ra vi¢e duy tri én dinh pH dich nudi
& dai trung tinh s€ thudn lgi hon cho qua trinh sinh tong hop B-galactosidase tir A. oryzae 3.
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IV.KET LUAN

Vi muc tiée nghién ctru san xuit ché phim B-galactosidase ¢ Vi€t nam, bai bao nay
gidi quyét dugc van dé sau:

*D3 khao nghiém ning lyc sinh téng hop enzim beta-galactosidase cia 29 ching nim m
Aspergillus, thu thap tir phong thi nghiém Hoéa sinh - Vién Céng nghé sinh hoc, Céng nghé th
pham - DH Béch khoa Ha Ngi va da tuyen chon duge 3 chiing A. oryzae c6 khé ning sinh 5
hop p-galactosidase cao hon va cao nhat |4 ching A. oryzae 3.

*Da xic dinh dugc méi trudmg phi hop cho lén men sinh tdng hop B-galactosndase
dung chungA oryzae 3 la MT4, vbi nguon C thich hop 1a lactose (30 g/l), ngudn nito 1a pept
1 g/l va NHLNO; 0,5 ¢/1, pH diu 7, thi gian 1én men 72 gid. trong diéu kién trén da thu du
dich, sau 72 git [én men. Nhlmg két qua ban dau nay sé& tao diéu kién thudn lgi cho cac nghi
ciru vé p- galactOSIdase tiép theo.
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SUMMARY

SELECTION AND STUDY ON THE CONDITIONS OF FERMENTATION TO PRODUCE
B-GALACTOSIDASE FROM ASPERGILLUS ORYZAE

B-D-galactosidase (B-D-galactohydrolase, EC 3.2.1.23), with high potension of applying 1
produce lactose-free milk products and funtional sugars galacto-oligosaccharides from lactos
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by the transgalactosylation reaction. Among fungi excreting elevated quantities of §-
galactosidase, some Aspergillus oryzae strains have been already used in industrial countries for
commercial production. In the present work, certain factors the affect the P-galactosidase

production by Aspergillus oryzae were studied for the purpose of production commercial B-
galactosidase.

Three Aspergillus oryzae strains producing p-galactosidase were selected from 29
Aspergillus strains of laboratory. One of them, 4. oryzae 3, has ability of producing highest
activity of f3-galactosidase and was chosen to study the conditions of fermentation to produce -
galactosidase.

The culture selected was MT4 with optimum cultural conditions for maximum enzyme
production were lactose, supplementation with 1 g of pepton and 0.5 g of NH,;NO; and a
cultivation time of 3 days at 200 rpm and 30°C. Further studies are required to definite
characterization of B-galactosidase from 4. oryzae 3.

Dia chi: - Nhdn bai ngay 25 thdng 5 ndm 2006
Vién CNSH - CNTP, Dai hoc Bach Khoa Ha Ndi.
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