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TOM TAT: Nhidm gop phan vao buwdc ddu xdy dung mé hinh san xudt enzyme Fructo-
Oligosaccharide (FOS) sau nay, chiing téi tién hanh ccic giai daan thi nghiém sau.
1. Khao sdt kha nang tong hop B-Ffase ciia mot sé ching vi ndm Aspergillus dirgc phdn ldp
tir mét s6 san phim nong ngh:ep o Viét Nam va chon ching c6 kha ndng tong hop cao nht.
2. Khado sdt mét s6 dzeu kzen dé t6ng hop va thu nhén enzyme p-Ffase.
3. Khao sat mot so yéu té anh huwéng lén hoat tinh thiy phan sucrose ciia enzyme fp-Ffase
_nhuw: pH, nhiét dg, néng dg co chdt, déng hoc thiyy phdan co chat.

1. MO DAU

B-Ffase (EC 3.2.1.26) 12 m{t enzyme thudc ho GH 68 con duoc goi véi nhiéu tén khac nhu
invertase; invertin; acid invertase; saccharase; glucosucrase; [S -fructosidase; sucrase; B -h-
fructosidase; fructosylinvertase. -Ffase dugc tong hop boi nhidu loai thuc vét va vi sinh vat
khac nhau voi nhiéu chirc nang sinh hoc quan trong nhu tham gia vao qua trinh bién dudng va
vén chuyén hexose, lam chdm qua trinh l4o & thyuc vat.

B-Ffase la mot trong nhiing enzyme c¢6 Gng dung quan trong trong san xuét cac fructo-
oligosaccharide (FOS), mot thanh phan tbi cén thiét va hiru ich trong céc san pham thyc pham
chirc ning.

FOS 1a mét trong hon 12 loai ollgosaccharlde da dwoc thuong mai héa. O Han Québc, Bi,
Phép, My va nhat 1a Nhat Ban, FOS hap dan nguoi tiéu ding trong nhitng nam gan day boi
FOS mang nhiéu dic tinh chirc néng ¢6 loi cho sirc khoe con ngudi nhu giam cholesterol va mé&
trong mdu, phong ngtra bénh tiéu dudng va bénh xo cing dong mach, kich thich hoat dong cua
hé tiéu hoa, chéng béo phi, khong gdy sdu rang..

Hién nay, mét luong dang ké FOS trén the gidi dugc san xuat bing enzyme PB-Ffase thu
nhan tr ndm méc Aspergillus, dic biét la cac ching A. niger, Ajaponicus, A. sydowz Tuy
nhién, & nudc ta vin chua c6 céc nghién clru ing dung nao cua B-Ffase vao viéc san xuit FOS.
Muc tiéu ctia dé tai nhdm sang loc céc ching Aspergillus ¢6 kha ning tdng hop p-Ffase cao va
mot sd didu kién dé thu nhan ciing nhu vai dic tinh cua enzyme nay.

2. VAT LIEU - PHUONG PHAP THUC NGHIEM:
2.1. Vit li¢u:
Chung t6i stir dung 8 chuing Aspergillus phén 1ap tir cac ngudn khac nhau.

STT Tén chiing Ky hiéu Nguon phin lip
1 | Aspergillus niger Al Phan lap tir thirc an hdn hop ga co
2 | Aspergillus niger A2 Phan lap tir thirc &n hdn hop vit co
3 | Aspergillus niger A3 Phan lap tir dau phong & Cu Chi
4 | Aspergillus niger A4 Phan lp tir thitc &n hén hop heo
Faco
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Aspergillus sydowi AS Phan 14p tir tinh bt bép

6 | Aspergillus sydowi A6 Phan 1ap tir bot so

7 | Aspergillus A7 Phan 14p tir tinh bot bép
foetidus -

8 | Aspergillus A8 | Phan l4p tir thirc &n hdn hop heo
Jfoetidus

2.2. Phwong phap

2.2.1. Phuong phdp lén men: nudi cdy lac trong moi truomng long Hidaka (vdi 2% sucrose,
1,2% cao ndm men va 0,2% CMC; tat ca duoc pha trong dém Mcllvaine pH 500", Thoi gian
nudi 1a 4 ngay, téc do 200 vong/phit & 30°C voi mat do giéng ban dau 10° bao tir/100ml méi
truong Hidaka.

2.2.2. Phwong phdp xdc dinh hogt tinh enzyme (-Ffase diwa trén nguyén tic enzyme yig
Ffase c6 kha nang ciét lién két glucoside ctia sucrose tao thanh san phdm glucose va fructose.
Do d6, dya vao ham lugng glucose sinh ra dé xac dinh hoat tinh enzyme B-Ffase. Hon hop phan
ng gom 1 ml dung dich dém McIlvame pH 5,0, 1 ml dung dich sucrose 25% va 1 ml dich -
Ffase. Phan trng dugc thuc hién & 40°C trong 10 phit va duoc ding bang cach dun sdi cach thuy
trong 5 phut( ). Sau do, xac dinh ham lugng dudmg glucose trong hdn horp bang phuong phap
xdc dinh dudng khir theo Miler™”. Mot don vi hoat tinh la luong enzyme can thiét dé giai phong

1 y glucose trong mat phuit.

3. KET QUA VA BIEN LUAN

3.1. Khdo sit chon chiing Aspergillus cho enzyme B-ffase ¢6 hoat tinh cao nhat

Nuodi cdy lac 8 ching As gergzllus trong mdi truong long Hidaka véi 10° bao ti/100ml méi
trudng & nhiét dd phong 29°~ dén 32°, trong 4 ngay. Sau d6 thu dich enzyme ngoai bao tho va
tién hanh xéc dinh hoat tinh cua dich enzyme B-Ffase ngoai bao. Dya vao két qua hoat tinh ciia
enzyme dé chon chiing Aspergillus cho hoat tinh enzyme cao nhit.

Bing 1.Kha ning téng hop B-Ffase ctia 8 ching ndm méc trén mai truong Hidaka

Ching | ODTB thit | ODTB thit | AODgs Ndng do Hoat tinh
Aspergillus khong that Glucose (y/ml) (UI/mIDD.E)
Al 0,406 0,852 | 0,466 310,7 0,518
A2 0,454 0,636 0,182 1213 0,202
A3 0,466 0,681 0,215 143,3 0,239
Ad 0,483 0,756 0,274 182,7 0,304
A5 0,079 0,169 0,090 60,0 0,100
A6 0,168 0,437 0,269 179,3 0,299
A7 0,082 0,257 0,175 116,7 0,194
A8 0,075 0,369 0,294 196,0 0,327
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Hinh 1. Kha nang tdng hop B-Ffase cua 8 ching nédm mdc trén mdi tru(‘mg Hidaka

Két qua trén cho thdy kha ning téng hop p-Ffase cua cac ching nim méc rat khac nhau.
Trong s6 8 ching dugc khao sat thi chung Al c6 kha ning tong hop B-Ffase cao nhét trén mai
trudmg Hidaka nén dugc chon tiép tuc cho cac nghién ciru tiép theo.

3.2. Téng hop va thu nhin B-Ffase

3.2.1. Anh hwong cita pH médi trweong lén sy tong hop B-Ffase ciia chiing chon dirgc

Nudi cay chiing Aspergillus niger Al trong mdi truong Hidaka c6 pH thay dbi tir pH2,2-
pH8.0. Két qua kiém tra hoat tinh duoc trinh bay trong bang 2.

Bing 2. Anh hudng cua pH mdi trudng ‘[én kha ning tong hop B-Ffase ciia ching Al

- Oi];iT,rB ODTB thit | | Ndng d¢ Hoat tinh
Khdiig that Glucose (y/ml) (UI/mIDD.E)
22 | 0,008 0012 | 0,004 2,67 0,004
30 | 0,01 0,045 | 0,035 23,33 0,038
40 | 0244 0,574 | 0,334 222,67 0,371
50 | 0,301 0790 | 0,489 326,00 0,543
56 | 0,123 0,846 | 0,723 482,00 0,803
60 | 0,105 0785 | 0,680 45333 0,756
65 | 0,115 0752 | 0,637 424,67 0,707
70 | 0,098 0,506 | 0,408 272,00 0,453
75 | 0,07 0237 | 0,167 111,33 0,185
80 | 0,06 0,106 | 0,046 30,67 0,051

Trang 51



Science & Technology Development, Vol 8, No.6- 2006

0.9 4
0,8
0,7
0,6 |
0,5
04 |
03 1
02 |
0,1

0 T —p—————— i SIS Tamnd: Aaieadl Namcker; iy I

0053 1-135.2::25:.3. 35445 555665 7158 85

Hoat tinh (Ul/mlddE)

pH

Hinh 2. Anh hudng ctia pH méi trudng 18n kha ning tdng hop B-Ffase cua chung Al
Céc két qua dat duoc cho thiy chung A1 c6 kha ndng tong hop B-Ffase trong mot day pH tur
5,0 dén 7,0; tuy nhién, pH 5,6 12 pH ti uu nhét.

3.2.2. Thoi gian thu nhin f-Ffase

Nudi cdy lic chung Al Hidaka c6 pHop = 5,6 sao cho 10° bao ti/100ml. Sau mdi 6 gio thu
dich enzyme va kiém tra hoat tinh mot 1an.

Biang 3. Su bién thién hoat tinh B-Ffase theo thoi gian nudi cy

din | Thag | 0PI oDTBME| oo | HRER PRI
(&id) (1An) khong that (y/ml)

0 50 0 0 0 0 0

6 50 0,010 0,014 0,004 2,784 0,232
12 50 0,013 0,036 0,023 15,68 1,307
18 50 0,013 0,071 0,058 38,92 3,246
24 50 0,014 0,100 0,086 57,41 4,784
30 50 0,013 0,115 0,102 68,09 5,674
36 50 0,012 0,128 0,116 77,65 6,471
42 50 0,015 0,153 0,138 91,89 7,658
48 50 0,014 0,159 0,145 96,67 8,056
54 50 0,013 0,157 0,144 96,12 8,010
60 50 0,014 0,152 0,138 91,85 7,654
66 50 0,015 0,147 0,132 87,94 7,328
72 50 0,013 0,135 0,122 81,74 6,812
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Hinh 3. Su bién thién hoat tinh B-Ffase theo thoi gian nuéi ciy

Tir 6 gid sau khi nudi cy, hoat tinh B-Ffase ting lién tuc va tdng chdm & khoang 42 dén 48

gio, sau do, hoat tinh p-Ffase giam din. Do do, c6 thé thu nhin enzyme sau 48 gid nudi chy.
Thoi gian én dinh 14u (tir 48 dén 54 gi®) 12 wu diém cho qué trinh thu nhan tiép theo.

3.2.3. Anh huéng ciia ty I¢ giong ban dau lén sy tong hop p-Ffase
Nubi cdy ching Al theo cic diéu kién t6i wu véi ty 1¢ gidng thay doi ti 10" @én 107 bao
tt/100ml méi truong. Két qua thu duge nhu sau:

Bing 4. Anh huéng ctia ty 1€ gidng

Ty 1é gibng | Popha | ODTB | ODTB Nong dd Hoat tinh
10" bao loing thir thir AODs7s Glucose (UI/mldd.
ti/100mIMT | (lin) | khong that (y/ml) E)
10" 50 0,017 0,053 0,036 24,19 2,016
107 50 0,016 0,076 0,060 40.09 3,341
10° 50 0,017 0,114 0,097 65,07 5,423
10* 50 0,018 0,142 0,124 82,69 6,891
10° 50 0,018 0,163 0,145 96.72 8,060
10° 50 0,016 0,128 0,112 74,59 6,216
10’ 50 0,018 0,072 0,054 36,19 3,016
10 -
£ 6
=
§ 4
e
]
W

10’ (11l 1 SNl g o ) 1w 10
Bao t#/100ml mdi trudng

Hinh 4. Anh huong cua ty 1& gidng

Trang 53



Science & Technology Develepment, Vol 9, No.6- 2006

Théng qua cac s liéu thi nghiém & bang 4 va dd thi 3 cho thdy khi ty 1é giéng bd sung vao
mdi trudng 1én men cang ting thi enzyme B-Ffase thu dugc ¢6 hoat tinh cang cao. Nhung chi
dat cyc dai ¢ ty 1& 10° bao tu/l()(}ml moi trudmg (voi hoat tinh la 8,060 UI/mldd.E). Khi ty 1€
gidng vugt qua ngudng 10° trong diéu kién thanh phin dinh dudng trong méi truomg khong
duoc bd sung nén kéo theo hoat tinh enzyme khong ting.

3.2.4. Tinh sach so bj p-Ffase

Trude khi tién hanh xéc dinh cac yéu t6 anh hudng 1én hoat tinh xic tac, B-Ffase dugc tinh
sach so by bang ethanol, acetone va sulfate ammonium. Két qua thi nghiém dugc trinh bay
trong bang 5.

Bang 5. Anh hudng ciia céc tac nhén ta 1én kha nang tinh sach B-Ffase

e x Ty I¢ tac Hoat tinh chung Hoat tinh ricng
Cheé pham enzyme nhin tda/dd. (Ul/gCP.E) (GI/mg protein)
B-Ffase
CP.E tua béng ethanol 1l 736,04 49,61
CP.E taa b%mg aceton 1715 724,77 48,43
gﬁfglsao‘:é“g 60% 418,78 36,61

Két qua trén cho thiy enzyme B-Ffase do ching Al tdng hop thich hop dé tinh sach bang
céc hai dung méi hiru co ethanol va aceton hon 13 mubi sulfate amonium. Ché pham dugc taa
bang ethanol va aceton co hoat tinh gan bang‘nhau cao nhit 12 ché phdm duoc tia bang ethanol

(49,61 Ul/mg protein).

3.3. Mt s6 yéu td anh hwdng 1én hoat tinh thity phin sucrose ciia B-Ffase
3.3.1. Anh hwéng ciia pH

Bang 6. Anh huong pH 1én phan tmg thity phén ctia enzyme B-Ffase

OB | ODTB thi Ningap | DOPER | pagt ttuh
pH ; AODs5s ofing

Khéng thit Glucose (y/ml) (1an) (UI/gCP.E)
4.0 0,005 0,010 0,005 333 50 34,68
4.6 0,009 0,027 0,018 12,01 50 125,10
5.0 0,015 0,076 0,061 40,66 50 423,54
5.6 0,015 0,129 0,114 76,00 50 791,67
6.0 0,016 0,125 0,109 72,67 50 756,98
6.6 0,017 0,105 0,088 58,67 50 611,14
7.0 0,016 0,082 0,066 44,00 50 405,88
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Hinh 5. Anh hudng pH 1én phan tng thuy phén cia enzyme B-Ffase

Enzyme B-Ffase do ching Al téng hop c6 day pH hoat dong trong viing acid va téi wu nhat
& pH 5,6. Két qua nay phu hop véi két qua cua Sarote Sirisansaneeyakull va cdng tac vién
(2000) khi nghién ctru p-Ffase cua Aspergillus niger ATCC 20611 (pHop 5,5) va céc nghién

clru trude diy trén enzyme B-Ffase do nam men va thuc vat tdng hop.

3.3.2. Anh huwéng ciia nhiét dp

Bang 7. Anh hudng nhiét dj 1én phan (g thiy phén cla enzyme B-Ffase

dNr?)h(i"%) geG e Otll):"rB AODss lf;‘iﬂfoiz [:3@‘3? clopbeinh

khong thit (y/ml) (lan) (Ul/gCP.E)
30 0,018 0,074 0,056 31,33 50 388,85
35 0,018 0,082 0,064 42,67 50 444,48
40 0,018 0,131 0,113 12,33 50 784,68
45 0,018 0,153 0,135 90,00 50 937,50
50 0,018 0,181 0,163 108,67 50 1131,98
55 0,018 0,173 0,155 103,33 50 1076,35
60 0,018 0,165 0,147 98,00 50 1020,83
65 0,018 0,148 0,130 86,67 50 902,81
70 0,018 0,126 0,108 72,00 50 750,00
75 0,018 0,108 0,090 60,00 50 625,00
80 0,018 0,063 0,045 30,00 50 312,50
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Hinh 6. Anh huong nhiét dg 1én phan img thuy phan ctia enzyme B-Ffase

Két qua bing 7 va hinh 6 cho thiy enzyme nay c6 ddy nhiét dd hoat dong rong (tir 30 dén
75°C); nhiét @ 16t nhat cho hoat tinh thiiy phéan sucrose 1a 50°° véi hoat tinh la 1131,98 Ul/g
ché phim. So véi B-Ffase do Aspergillus niger ATCC 20611 ? tong hop (top 40°) thi
enzyme nay c6 muc nhiét d tdi wu cao hon.

3.3.3. Anh huwéng ciia nong co chiit

Bing 8. Anh hudng ndng do sucrose 1én phén tng thiy phén cia enzyme B-Ffase

A ~ A ~ 3 A
Nong do OoDTB ODTB Nong dd Dg~pha Hogt tinh
Sucrose Thir Thik that AODsss | Glucose loéing (Ul/gCP.E)
(%) khéng s (y/ml) (lan) e
5 0,014 0,085 0,071 47,33 50 493,02
10 0,014 0,096 0,082 54,67 50 569,48
15 0,016 0,153 0,137 91,33 50 951,35
20 0,015 0,182 0,167 111,33 50 1159,69
25 0,017 0,178 0,161 107,33 50 1118,02
30 0,016 0,145 0,129 86,00 50 895,83
1400
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Hinh 7. Anh huéng ndng do co chat 1én phan ung thiy phén cta enzyme B-Ffase
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Cac sb licu cho thiy hoat tinh B-Ffase cao nhat tai nong do sucrose la 20% (1159.69

UV/gCP.E). Khi ndng d¢ sucrose cao hon 20% thi hoat tinh B-Ffase giam dan vi ndng do
sucrose cang cao lam hdn hop phan tng sanh dic hon, dong thoi, co thé ciing lic 2 phan tir

sucrose gin vao trung tim hoat dong cua B-Ffase 1am enzyme nay bi bat hoat (Arnd Sturm,
1999).

3.3.4. Dgng hoc thiy phin
Bang 9. Pong hoc thiy phén cta 3-Ffase

Thoi gian ODTB thir | ODTB thw AOD Ni“)ng do
(phat) khong that A Glucose (y/ml)

5 0,019 0,185 0,166 110,67
10 0,019 0,190 0,171 113,67
20 0,019 0,204 0,185 123,33
30 0,019 0,213 0,194 129,87
40 0,019 0,215 0,196 131.12
50 0,019 0,216 0,197 131,49
60 0,019 0,217 0,198 131,58
70 0,019 0,217 0,198 131,58
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Hinh 8. Ddng hoc thuy phéan sucrose cia enzyme B-Ffase

Két qua cho théy enzyme B-Ffase do ching Al hoat dong tot nhét ké tir thoi diém 30 phut
sau khi tiép xtic voi co chat.

4.KET LUAN
Thoéng qua cac két qua thuc hién thi nghiém, ching t6i rit ra duge mot s6 két ludn sau:

e So sinh kha ning tong hop p-Ffase trong 8 chung Aspergillus dung trong thi
nghiém thi ching Al (4Aspergillus niger) la chung cé kha ning tdng hop enzyme B-Ffase cao
nhét trén méi truong Hidaka.

e Diéu kién thich hop dé tdng hop va thu nhan B-Ffase tir chiing A1 nhu sau:

- pHop: 5,6.

-Tylé glong 10° bao t/100ml méi truong Hidaka.

- Thoi gian 1€n men: 48 gio.

- Tinh sach bang ethanol véi ty 1¢ 1 dich chiét enzyme : 1 ethanol.

o Didu kién t&i wu dé enzyme B-Ffase hoat dong thiy giai sucrose:
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- pHop:5.6

- Nhiét do: 50°°

- Néng do sucrose: 20%

- Thoi gian phan tng: 30 phat.

RESEARCH SOME CHARACTERISTICS OF ENZYME B-FRUCTOFURANOSIDASE
(B-Ffase) FROM Aspergillus

Mai Huynh Poan Anh”, Pham Thi Anh Hong™, Nguyen Nhu Nhut @
(1) University of Natural Sciences, VNU- HCM
(2) Gia Tuong Company

ABSTRACT: To construct the manufacturing process of fructo-oligosacharide enzime
(FOS) in the future, we carried out the following reseach stages :

1. Studying some types of Aspergillus to synthesize enzyme [ - Ffase. We seperated the
stypes from agricultural products in Viet Nam and chose the types which have the ability to
synthesize enzyme [3 - Ffase with high productivity.

2. Studying  some conditions for culturing Aspergillus to have high producttivity of
enzyme [ - Ffase.

3. Studying  some factors influencing hydrolytic ability enzyme [ - Ffase to produce
sucrose such as : pH, lemperature, concentration of substrates, hydrolytic kinetics of
substrates. ;
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