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TOM TAT : Thi nghiém tdp trung vao viéc so sanh mot $6 tinh chdt cia invertase tw do
véi invertase cé dinh. Cdc phwong phdp thi nghiém bao gom ché pham invetarase dwoc tach
chiét tir Saccharomyces cerevisiae theo phirong phdp nghién va tuda bang ethanol 96% lanh. Ché
phédm invertase dwoe cé dinh theo phwong phdp nhét trong gel alginate. So sanh tinh chat giita
enzym c6 dinh véi enzym tw do nhw hoat do riéng, nhiét do va pH 16i wu, kha nang chiu nhiét
theo thoi gian. Ngodi ra, enzym c6 dinh dwoc thi nghiém thém vé sé lan tdi sir dung va kha nang
thity phén saccharose theo thoi gian. Mot s6 két qua thu nhdn nhw sau: nong do téi wu ¢ dinh la
alginate 3,5% voi hoat d¢ riéng = 3,62 Ul/mg-Pr, hiéu sudt hoat dé riéng c6 dinh = 39,14%,
hiéu sudt protein—enzym c6 dinh = 64,27%, tdi sir dung la 20 lan, kha ndng chiu nhiét khi thity
phdn saccharose 7% la 72 gio lién tuc.

1. GIOI THIEU

Calcium alginate duoc hinh thanh tir phan tng gitta sodium alginate vi Ca®* theo phan tmg
trao ddi ion va tao thanh mot dang biocomposite khong tan trong nudc va dé dang tao hat hoic
mang. Phan mg xay ra nhu sau : 2Na(alginate) + Ca®” — Ca(Alginate), + 2Na" (1)

Ngoai Ca*" ¢6 kha nang phan tng voi sodium alginate thi cac ion nhu Ba™" va Sr*" tao thanh
biocomposite ¢o tinh chat twong ty nhu calcium alginate. Riéng Mg®" ciing ¢6 kha ning phan
Umg v6i sodium alginate nhung san pham tao thanh Mg(Alginate), lai tan trong nuge. Calcium
alginate gom mot hé thdng matrix va chinh hé thdng nay 1a yéu té co ban dé by cac hop chét
sinh hoc va té bao. [1] [3]

Invertase 1a mot loai enzym thity phan saccharose duoc sir dung kha phd bién trong cong
nghi¢p nude giai khat va banh ngot. Invertase c6 trong dong thuc vét, vi sinh vat va dac biét 1a
nam men c6 kha ning téng hop invertase cao. Saccharomyces hién 1a vi sinh vat duoc quan tam
nhiéu nhit trong 1anh vuc 1én men tao invertase, invertase ctia Saccharomyces gom hai loai nhu
sau : invertase ndi bao co6 trong lugng phén tir vao khoang 135000Da va invertase ngoai bao co
trong lugng phan tir vao khoang 270000Da. [7]

Phan tng thity phéan saccharose do invertase xuc tac nhu sau:
Invertase

Saccharose (duong khong khir) ————» a-Glucose + p-Fructose (duong khir) (2)
C dinh enzym va té bao bao gdbm 4 phuong phap co ban nhu sau [4]:

—  Phuong phép hip phu.

Phuong phép cong hoa tri.

—  Phuong phap lién két chéo (khau mach).

Phuong phap by (nhdt).

2.NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1.Nguyén vit li¢u

Thu nhéan invertase tur nguén nim men S.serevisiae cia Cong ty Cat Tuong, sodium alginate
cua hang Hai Chau Trung Quoc.
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2.2.Phuong phap nghién ciru
Cac thi nghiém dugc thyc hién theo so dd 2.1

So' @6 2.1.Cac budc thuc hién thi nghiém

Nam men S.cerevisiae

l

17 Thu nhan ché pham invertase _l

Xéc dinh: lugng protein — enzyme, C6 dinh trong gel alginate v&i cac ndng do
hoat d9 riéng, t°p, pHopt Va tir 3,0 — 4,5%
kha nang chiu nhiét.
Xac dinh: nong do alginate t6i vu
dé cd dinh invertase, lugng protein — enzyme c6 dinh,
hoat d6 riéng va kha nang chiu nhiét cua invertase ¢b dinh.

Nghién ctru kha néng tai st dung va thiy phan
saccharose ¢ ndng do tbi wu.
2.3.Phwong phap thu nhin ché phim invertase [3]
—  Dijch chiét invertase thu nhén tir nAm men S.cerevisiae béng phuong phap nghién.
—  Két tiia enzym bang ethanol 96% lanh vdi ty 1& dung dich enzym/ethanol 1a 1/3.
— Ly tam, thu nhn két tua enzym, pha véi thé tich nudc (V) nhét dinh va ta ¢6 dung dich
invertase (CPInver).
2.4.Pinh luwgng protein-enzym CPInver theo phwong phap Lowry [8]

Xac dinh nong dé protein-enzym CPInver theo céng thirc sau :

C (mg/ml) = (AOD/a.1000)n  (cong thirc 1)
Véi:
—  Cla ndng do protein (ng/ml hodc mg/ml).

— alahé sb goc dudng chuan, st dung ham Slope ciia phdn mém Microsoft Excel dé tinh
hé so a cua do thi.

—  AOD = ODcpinyer — ODxnong V61 gid tri OD duge do tai budce song 750 nm.

— nlahé s pha loang.

— 1000 13 hé s6 quy dbi tir pg thanh mg.

Xay dung dwong chudn nong d protein — enzym theo phwong phdp UV véi ). = 280 nm [8]

— Protein — enzym cua CPlnver dugc pha thanh cac nf”)ng do 0,2; 0.4; 0,6; 0,8 va
1,0mg/ml.

—  Xay dung dudng chuin va xac dinh hé s goc a ctia dung dich CPInver.
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Xac dinh hoat dg invertase (Hdl) va hoat do riéng (HAR) theo phwong phap dinh luong
duong khur tao thanh voi thuoc thu dinitrosalicylic acid (DNS) [6]

Xac dinh hoat d¢ invertase theo cong thirc sau:

DK
Hdl (UI/ml)= ——  (cong thtc 2)
V.t

Voi:

— DK 1a lugng duong khir tao thanh dugc do & budc song 540 nm.

—  V la thé tich enzym tham gia phan tng xuc tic phan g,

— tlathoi gian xuc tac phan Ung.

HdI (UI/ml)
HdR (Ul/'mg, )= ———— (cong thuc 3)
m (mg;,/ml)

Véi: m 1a ndng do protein-enzym CPInver tham gia xtc tic phan tmng.

Xdc dinh pH,,, toop, va kha nang chiu nhiét cua CPInver [2]

— Xac dinh pH,y v6éi pH nghién ciru trong khoang tir 3,5 — 5,5. Nong d6 dung dich
saccharose 5%, thoi gian xtc tic phan ing 5 phut va nhiét d6 1a 45 °C.

tOOpt voi t” nghién ctru trong khoang tir 40 — 60 °C. Nong d6 dung dich saccharose 5%,

thoi gian xtc tac phan Gng 5 phat va pH 1a pHopt cua thi nghiém trén.

— Kbha nang chiu nhiet cua CPInver theo thoi gian v&i pHop, toop[ cua cac thi nghiém trén.
Rlengt s€ giam nhu sau : t° opts £ Opl 5,1 opt — 10, . .. va thoi gian kéo daitir 1, 2, 3, 4, 5 gio ...

Cé dinh invertase trén hat Ca-alginate [5]

— Cb dinh CPInver c6 ndng do 2mg/ml trong cac ndng do alginate khac nhau tir 3,5 —

4,5% ‘Hat-Inver’ (w/w) va xac dinh HdR tung loai Hat-Inver khac nhau theo phuong phap muc

2.2.4 nhung mau khong 13 nhiing loai hat khong c6 protein — enzym tuong ung & cac nong do
alginate nhu trén ‘Hat 0’.

—  Xéc dinh hiéu suit c¢b dinh protein — enzym cua tirng loai Hat-Inver khac nhau.
—  X4c dinh hiéu suét hoat do riéng ¢b dinh cua ting loai Hat-Inver khac nhau.

— Xac dinh pH, t° va n° co chét tdi wu cta Hat-Inver.

—  Xac dinh s 14n tai sir dung va kha nang thuy phan saccharose theo thoi gian.

3.KET QUA
3.1.X4c dinh ham luwgng protein — enzym CPInver theo phwong phap Lowry

3.1.1.Xdy dwng dwong chudin albumin
bPuong chuén nﬁ“)ng d0 albumin duoc thé hién & dd thi 3.1
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Gia tri AOD, A

0.00 T T T T 1
0 50 100 150 200 250
Nong d6 albumine chuan (ug/ml)

Do thi 3.1.Dudng chudn ndng d6 albumin (pg/ml)

St dung ham Slope xac dinh hé sé goc a ctua duong chuin ndng d6 albumin 1a 0,0011.
CPInver dugc pha loﬁ‘ng 100, xac dinh gia tri ODt véi A = 7SQ nm va dua vao cong thirc 1 muc
2.2.2 xac dinh dugc nong do protein — enzym CPInver dugc thé hién ¢ bang 3.1.

Bang 3.1.Nong do protein — enzym cuia CPInver

Gia tri Mau sb Gié tri OD Nong d6 protein —
1 P 3 Trung binh AOD enzym (pg/ml)
0D, 0,058 0,058 0,058 0,058 0,116 105,46
ODr 0,174 0,179 0,169 0,174

Vay n’ protein — enzym ctia CPInver : 105,46 x 100 = 10546 pg/ml hoic 10,546mg/ml.

3.1.2.Xay dung dwong chuin ndng dd protein — enzym theo phwong phap UV véi A =
280 nm

Y nghia ctia phuong phap nay 1a sir dung duong chq?in n’ protein — enzym CPInver dé xac
dinh luong protein — enzym co trong dung dich sau khi ¢6 dinh enzym va xac dinh lugng protein
—enzym c0 dinh trong hat Ca-alginate theo cong thirc sau :

MPr - En ¢b dinh = mPr - En ban diu — mPr - En trong dung dich sau khi ) dinh
Véi: mPr-En : lugng protein — enzym.

St dung cong thae CV =C’V’ dé pha lodng dung dich CPInver ¢ cac nong do tir 0,2 — 1,0
mg/ml va xay dung duong chudn n’ protein — enzym cua CPInver tuong ty nhu muc 3.1.1 nhung
gia tri OD dugc do ¢ budc song 280 nm va ket qua duoc thé hién ¢ do thi 3.2.
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Nong d6 protein — enzym CPInver (mg/ml)

Db thi 3.2.Dudng chudn ndng do protein — enzym CPInver (mg/ml)

St dung ham Slope x4c dinh duoc hé sb goc a cua dudng chuin ndng do protein — enzym la
2,0501.

3.2.X4c dinh pH,p, top va kha niing chiu nhiét ciia CPInver

3.2.1.Xdy dwng dwong chuin dung dich glucose

Dung dich glucose dugc pha thanh cac ndng do 5, 10, 15, 20 va 25 umol/ml va xdc dinh gia
tri OD vai A = 540 nm. Puong chuan nong do glucose dugc thé hién ¢ do thi 3.3

2.115

540nm

* 1.777

1.319
1.0 1
0.912

0.5 1
0.451

Gia tri AOD, A

0.0 T T T T 1

0 5 10 15 20 25
Nong d6 glucose (umol/ml)

Po thi 3.3.Dudng chudn ndng d6 glucose (umol/ml)

St dung ham Slope xéac dinh dugc hé s goc a ctia dudng chuan ndng do glucose 1a 0,0855.
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3.2.2.Xdc dinh pH,,, toop, va khd nang chiu nhiét ciia CPInver

—  Xéc dinh pH,y: Diéu kién thi nghi¢m gém n’ saccharose 5%, "= 40 °C va pH thay do6i
tr 3,5 — 5,5 thi HdR cua CPInver = 5,142 Ul/mg-Pr cao nhat tai pH = 4,5. K&t qua duoc thé hién
o do thi 3.4.

— Xac dinh toopt: Diéu kién thi nghiém gém n’ sapcharose 5%, pH = 4,5’ vat’ thay dc*')iﬂttr 40
— 60 °C thi HAdR cua CPInver = 9,25 Ul/mg-Pr cao nhét tai nhiét d6 55 °C. Két qua duoc thé hién
& dd thi 3.5.

6 = 10 = 9.25
9
5= g
= T+
= 4 & 7.24 6.59
i i 6
g £
= 34 5 54 5.83
2 s a4 496
-4 k=]
2 21 = 34
1 4 21
1
O L] L] L] L] L] 0 L] L] L] L] L]
35 4.0 4.5 5.0 5.5 40 45 50 55 60
pH Nhiét d6 (C)

Do thi 3.4.Sy phu thude HAR vao pH Db thi 3.5.Sy phu thude HAR vao t°

Kha nang chiu nhiét cia CPInver theo thoi gian dugc thé hién & d6 thi 3.6.

109 45
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Thoi gian (gio)
Db thi 3.6.Kha nang chiu nhiét ciia CPInver tai cac nhiét do 45, 50 va 55 °C theo thoi gian

CPInver c6 kha nang chiu nhiét va kéo dai 24 gio tai nhiét do 45 °C v6i HAR trung binh
5,08 £ 0,35 Ul/mg-Pr. Trong khi tai nhiét do 50°C thi hoat tinh 6n dinh trong 9 gio voi HAR
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trung binh 7,69 £ 0,64 Ul/mg-Pr va gi¢ thr 10 HdR suy giam hon 50%. Tai nhiét do 55 °C chi
on dinh trong 5 gio voi HAR trung binh 8,22 + 0,75 Ul/mg-Pr va suy giam 50% HdR o gi¢ thir 6.
3.3. Két luan tong hop
Th,i nghiém 322voiy nghia thiét lép cac diéu kién tdi vu cia CPInver v6i muc dich so sanh
v6i ché pham invertase ¢0 dinh tai cac di€u kién néu trén.

3.3.1.Cé dinh invertase trong hat Ca-alginate

Hiéu sut protein — enzym cb dinh thay dbi theo ndng do alginate dugc thé hién ¢ bang 3.2.
HdR cua cac loai Hat-Inver dugc thé hién & bang 3.2

Anh hwong nong do alginate 1én HAR ciia Hat-Inver

Bang 3.2.Anh hudng ndng do alginate 1én HAR ctia Hat-Inver

n’ alginate 3,0 3,5 4,0 4,5
Hiéu suit ¢ dinh protein — enzym (%) 55,72 | 64,27 | 5536 53,35
Thi nghiém lan 1 2,18 3,51 325| 1,49
HdR (Ul/mg-Pr) Thi nghiém lan 2 206 | 3,72 327 1,64
Thi nghiém lan 3 2,03 3,64 334 | 1,24
HdR trung binh (Ul/mg-Pr) 2,09 3,62 3,29 1,46
Hiéu suat HAR cb dinh (%) 2259 | 39,14| 3557 | 15,78

Diéu kién thi nghi¢m: néng do saccharose 5%, pH = 4,5 va nhiét do 55 °C. HAR trung binh
dat 3,62 £ 0,11 UI/mg—Pr‘vc’yi hiéu suat HdR co dinh 1a 39,14% cua Hat-Inver 3,5% so voi
CPInver trong cuing mot dicu kién thi nghiém.

3.3.2.Anh hwéng nong dp co chit lén HdR ciia Hat-Inver 3,5%
Bang 3.3 Anh huong ndng do co chét 1én HAR cua Hat-Inver 3,5%

Nong d saccharose (%) 4 5 6 7 8 9

HdR Thi nghiém lan 1 3,60 4,36 5,68 575 523 4,60
HAR Thi nghiém lan 2 3,95 4,29 5,65 5,78 5,28 4,62
HdAR Thi nghiém lan 3 3,67 4,30 5,73 587 5,29 4,56
HdR trung binh (Ul/mg) 3,74 4,32 5,69 5,80 527 4,59
Hiéu suit HAR c6 dinh (%) | 32,92 | 38,03 | 50,09 | 51,06 | 46,39 | 40,40

Diéu kién thi nghiém: nong do saccharose 7%, pH = 4,5 va nhiét do 55 °C. HdR trung binh
dat 5,80 + 0,06 Ul/mg-Pr v6i hi€u suat HAR ¢6 dinh 1a 51,06% cua Hat-Inver 3,5% so vdi
CPInver trong cung mot di€u kién thi nghiém.
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3.3.3.Xdc dinh khd ndng tdai sw dung cia Hat-Inver 3,5%

8 =
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Tai st dung (lan)
Pbd thj 3.7.Kha nang tai sir dung cua Hat-inver 3,5%

Diéu kién thi nghiém : néng d6 saccharose 7%, pH = 4,5 va nhiét d = 55 °C. HdR cua Hat-
Inver 3,5% dao dong tir 5,17 — 6,67 Ul/mg-Pr, HdR trung binh trong 20 lan tai sir dung 13 6,07 +
0,40 UIl/mg-Pr.

3.3.4.Kha ning thiy phén saccharose ciia Hat-Inver 3,5%

Két qua thi nghiém 3.2.2 di xac dinh kha ning chiu nhiét ciia CPInver 1a 45 °C va kéo dai
lién tuc trong 24 gio. Hat-Inver 3,5% dugc thi nghiém véi cac diéu kién sau: 5 g hat, 8 ml
saccharose 7%, nhiét do 45°C, thoi gian thity phan 1a 12 gio/lan va xac dinh lugng dwong khir
sinh ra (umol duong khir/ml) va dugc ldp lai nhiéu lan lién tyc. Két qua duoc thé hién ¢ biéu do
3.1.

14 1
12.14
12 1 11.13

10.15
10 1 9.00

g4 7.04 728

6-
4-
2-

Luong duong khir (umol/ml)

1 2 3 4 5 6
S6 14n (1an/12giod)

Biéu dd 3.1.Luong duong khir sinh ra theo sé 1an lap lai
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Luong duong khir tao ra dao dong tur 7,04 — 12,14 pmol duong khi/ml va lugng dudng khu
trung binh 1a 9,46 + 2,06 pmol dudong khir/ml sau 6 lan lap lai lién tuc véi tong thoi gian thi
nghiém 1a 72 gio.

4 KET LUAN

Do thoi gian thi nghiém c6 han nén cac két qua thu nhan con han ché. Qua cac két qua thi

nghi€m, chung t6i xac dinh Hat-Inver 3,5% dat nhiing diéu kién tbi wu nhu sau :

- Hiéu suét ¢ dinh protein — enzym dat 64, 27%.

- Hiéu suit hoat do riéng ¢6 dinh dat 39,14% khi nf”)ng d0 saccharose 5% va 51,06% khi
nﬁ“)ng d6 saccharose 7% voi pH = 4,5 va nhiét d¢ 1a 55 C so sanh cung diéu kién thi
nghié€m cua CPInver.

- S6 lan tai sir dung 1a 20 14n vé6i hoat d6 riéng trung binh 1a 6,07 + 0,40 UI/mg-Pr trong
diéu kién thi nghiém : nhiét d6 1a 55 °C, pH = 4,5 va ndng do saccharose 7%.

-S4 lan tai sir dung 1a 6 1an v&i mdi lan 1a 12 gio, lugng duong khir trung binh sinh ra la
9,46 + 2,06 pmol/ml trong diéu kién thi nghiém : nhiét d6 1a 45 °C, pH = 4,5 va ndng d6
saccharose 7%.

THE HYDROLYZING SACCHAROSE USING THE IMMOBILIZED
INVERTASE IN CALCIUM ALGINATE BEADS

Mai Ngoc Dung
University of Natural Sciences, VNU-HCM

ABSTRACT: The research focused on the comparing properties of free invertase with
immobilized invertase. Methods including purified invertase was extracted from saccharomyces
cerevisiae by crushing and then precipitating cool 96% ethanol. Purified invertase was
immobilized by alginate gel entrapment. The properties of immobilized enzyme were compared
with free enzyme such as special activity, optimum temperature and pH, thermal stability for
times. In addition, immobilized enzyme was carried out the reuse and the ability of saccharose
hydrolyzing versus time of the optimum. Some results are following: optimum concentration of
immobilization is 3.5% alginate which special activity = 3.62 Ul/mg-Pr, immobilized yield of
special activity = 39.14%, protein—enzyme immobilized yield = 64.27%, recycle is 20 times and
the thermal stability is 72 hrs with 7% saccharose hydrolyzing.
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