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CALCIUM ALGINATE
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1. GIOI THIEU

Calcium aginate duoc hinh thanh tir phan tng giita sodium alginate véi Ca?* theo phan wng
trap d6i ion va tao thanh mot dang biocomposite khéng tan trong nuéc va dé dang tao hat hoac
mang. Phan ing xay ranhu sau : 2Na(alginate) + Ca®* ® Ca(Alginate), + 2Na' (1)

Ngoa Ca?* ¢6 kha niang phan ung véi sodium aginate thi cac ion nhu Ba®* va Sr** tao thanh
biocomposite ¢ tinh chét twong tu nhur calcium alginate. Riéng Mg?* ciing 6 kha nang phan ang
v6i sodium alginate nhung san pham tao thanh Mg(Alginate), lai tan trong nudc. Calcium
aginate gdm mot hé théng matrix va chinh hé théng nay 1a yéu té co ban dé biy céc hop chat
sinh hoc vaté bao. [1] [3]

Invertase 1& mot loai enzym thiy phan saccharose dugc st dung kha phé bién trong cong
nghiép nudc giai khédt va banh ngot. Invertase c6 trong dong thuc vat, vi sinh vat va dac biét [a
nam men c6 kha nang tong hop invertase cao. Saccharomyces hi¢n lavi sinh vat dugc quan tam
nhiéu nhat trong |anh virc |8n men tao invertase, invertase cia Saccharomyces gom hai loai nhu
sau : invertase ngi bao co trong luwong phén tir vao khoang 135000Da va invertase ngoai bao co
trong lugng phan tir vao khoang 270000Da. [7]

Phan rng thuy phan saccharose do invertase xUc tac nhu sau:

Saccharose (duong khéng khir) _Invertae | -Glucose + B-Fructose (duong khtr) (2)

Cb dinh enzym vaté bao bao gdm 4 phuong phép co ban nhu sau [4]:
- Phuong phép hap phu.

- Phuong phap cong hdatri.

- Phuong phép lién két chéo (khau mach).

- Phuong phép bay (nhdt).

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

Thu nhan invertase tur nggén nim men S.serevisiae cia Cong ty Cét Tudng, sodium alginate
cta héng Hai Chéu Trung Quoc.

2.2.Phwong phép nghién ciru
Céc thi nghiém dugc thie hién theo so d6 2.1
So dd 2.1.C&c budc thyc hién thi nghiém
N4m men Scerevisiae

l— Thu nhan ché pham invertase—l

X&c dinh: lugng protein — enzyme, Cb dinh trong gel alginate vai c&c nong do
hoat d¢ riéng, t%pt, PHopt VA tir 3,0 — 4,5%
kha nang chiu nhiét. ‘
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Xé&c dinh: nong do alginate tdi uu
dé cb dinh invertase, lugng protein — enzyme ¢ dinh,
hoat do riéng va kha nang chiu nhiét cuainvertase ¢ dinh.

Nghién ciru kha nang td sir dung vathuy phan
saccharose & nong do tdi uu.

2.3.Phwong phép thu nhan ché pham invertase [3]

- Dijch chiét invertase thu nhan tir nAm men S.cerevisiae bang phuong phép nghién.

- Két thaenzym bing ethanol 96% lanh véi ty 1é dung dich enzym/ethanol 1a1/3.

- Ly tam, thu nhan két taa enzym, pha véi thé tich nugc (V) nhat dinh vata cé dung dich
invertase (CPInver).

2.4.Pinh lwgng protein-enzym CPInver theo phwong phap Lowry [8]

Xac dinh nong d¢ protein-enzym CPInver theo cong thirc sau

C (mg/ml) = (AOD/a.1000)n  (cbng thac 1)

Vi :

- Clandng do protein (ug/ml hoic mg/ml).

- alahe sb goc duong chuan, sir dung ham Slope ciia phan mém Microsoft Excel dé tinh
hé s6 acuado thi.

- AOD = ODcpinver — ODxpang V61 giatri OD duoc do tai budc song 750 nm.

- nlahé s phaloang.
1000 lahé sb quy doi tir pg thanh mg.

Xay ding duwrong chuan nong dg protein — enzymtheo phurong phéap UV véi 4 = 280 nm[§]
- Protein — enzym cua CPInver dugc phathanh cac n6ng d6 0,2; 0,4; 0,6; 0,8 va 1,0mg/ml.
- Xéy dung duong chuin va xéc dinh hé s géc a cua dung dich CPInver.

Xac dinh hogt do invertase (Hdl) va hoat do riéng (HAdR) theo phuong phap dinh luong
dwong khir tgo thanh véi thuoc ther dinitrosalicylic acid (DNS) [ 6]
X&c dinh hoat d6 invertase theo céng thirc sau:
PK
Hdl (Ul/ml)= ——— (cbng thuc 2)
V.t
Vi
- BbK lalugng duong khtr tao thanh duoc do ¢ budc sdng 540 nm.
-V lathé tich enzym tham gia phan (g x(c tac phan tng.
- tlathoi gian xdc tac phan ung.
Hdl (Ul/ml)
HdR (Ul/mgy,) = ——  (cong thuc 3)

m (mg,/ml)
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Véi: mlandng do protein-enzym CPInver tham gia xuc t&c phan ung.

Xac dinh pHop, tpt VA khd nang chiu nhiét ciia CPInver [ 2]

- Xé&c dinh pHgy véi pH nghién cou trong khoang tor 3,5 — 5,5. Nong d6 dung dich
saccharose 5%, thoi gian xuc téc phan tng 5 phdt vanhiét do 145 °C.

- 1% Voi t° nghién ciru trong khoang tir 40 — 60 °C. Nong d6 dung dich saccharose 5%,
thoi gian xdc téc phan tng 5 phat va pH [a pHopt caa thi nghiém trén.

- Kha nang chiu nhiét cia CPInver theo thoi gian véi pHoy, toopt cua céc thi nghiém trén.
Riéng t° sz giam nhu sau : %y, % — 5, o — 10, . . . vathoi gian kéo dai tir 1, 2, 3, 4,5 gio ...

Co dinh invertase trén hat Ca-alginate [ 5]

- C6 dinh CPInver c6 nong d6 2mg/ml trong c&c ndng do alginate khéc 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 khdng la nhitng loai hat khdng co protein — enzym tuong tng & c&c nong do alginate
nhu trén ‘Hat 0.

- Xé&c dinh hiéu suit ¢ dinh protein — enzym cuatirng loai Hat-Inver khéc nhau.

- Xé&c dinh hiéu suit hoat d¢ riéng ¢ dinh cuatirng loai Hat-Inver khéac nhau.

- Xé&c dinh pH, t° van® co chat téi uu caa Hat-Inver.

- Xéc dinh s lan té sir dung vakha nang thily phan saccharose theo thoi gian.

3.KET QUA

3.1.Xac dinh ham lwgng protein —enzym CPInver theo phwong phap Lowry

3.1.1.Xay dung dwong chudn albumin
Pudng chuin ndng do albumin duoc thé hién & dd thi 3.1

0.30 - 0.280

0.25 +
0.214

750nm

0.20 4

0.10 4 0.111

0.05 4 0.058

Giatri AOD, A

0.00 r r Y T ]
0 50 100 150 200 250
Nong do albumine chuan (ug/ml)

Do thi 3.1.Dudng chuan nong do albumin (ug/ml)
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Str dung ham Slope xéc dinh hé sb géc a cua duong chuin nong do albumin |a 0,0011.
CPInver dugc phaloang 100, xéc dinh gid tri ODt vai A = 750 nm va dya vao cong thirc 1 muc
2.2.2 xé&c dinh dugc nong do protein —enzym CPInver duoc thé hién ¢ bang 3.1.

Bang 3.1.Nong do protein — enzym cua CPInver

Giatri Mau sb Giatri OD Nong do protein —
1 2 3 Trung binh AOD enzym (ug/ml)
0Dy 0,058 0,058 0,058 0,058 0,116 105,46
OD; 0,174 0,179 0,169 0,174

Vay n° protein —enzym ciia CPInver : 105,46 x 100 = 10546 pg/ml hoac 10,546mg/ml.

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

Y nghia cua phuong phép ndy la sir dung dwong chuan n’ protein — enzym CPInver dé xac
dinh lugng protein —enzym c6 trong dung dich sau khi ¢6 dinh enzym va x&c dinh lugng protein
—enzym co dinh trong hat Ca-alginate theo cong thirc sau :

MPr - En ¢b dinh = mPr - En ban ddu — mPr - En trong dung dich sau khi cé dinh

Vi mPr-En : luong protein — enzym.

Sir dung cong thic CV = C'V’ dé pha loang dung dich CPInver ¢ c&c nong do tir 0,2 — 1,0
mg/ml vaxay dung duong chuan n° protein — enzym cua CPInver tuong tu nhu muc 3.1.1 nhung
giatri OD duoc do ¢ budc sdng 280 nm va két qua duoc thé hién ¢ do thi 3.2.

2.5 1
2.096

2.0 1

280nm

|5 - % 1.560

1.235
1.0 1
0.784

0.5 1
0.420

Giatri AOD, A

00 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
Nong do protein —enzym CPInver (mg/ml)

Do thi 3.2.Dudng chuan nong do protein —enzym CPInver (mg/ml)
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Str dung ham Slope xéc dinh duogc hé sb géc a caa dudng chuan nong do protein — enzym la
2,0501.

3.2.X&c dinh pHpy, t%p V& kha niing chju nhigt ciaa CPInver

3.2.1.Xay dwng dwéng chudn dung dich glucose

Dung dich glucose dugc pha thanh céac nong d¢ 5, 10, 15, 20 va 25 pmol/ml va xac dinh gia
tri OD va&i A = 540 nm. Buong chuan nong d6 glucose duoc thé hién ¢ do thi 3.3

2.5 1
2.115

2.0 1
s 1.777

540nm

1.5

1.319

1.0 1
0.912

0.5 1
0.451

Giatri AOD, A

0.0 Ll Ll Ll T 1
0 5 . 10 15 20 25
Nong d6 glucose (wmol/ml)

Do thi 3.3.Dudng chuan nong do glucose (umol/ml)

Sir dung ham Slope xéc dinh duoc hé sb goc a caa duong chuan nong do glucose 14 0,0855.
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3.2.2.Xac dinh pHqy, toopt va khda nang chiu nhiét ciia CPI nver
- Xé&c dinh pHqy: Diéu kién thi nghiém gdm n® saccharose 5%, t° = 40 °C va pH thay ddi tur

3,5 - 5,5 thi HdR cia CPInver = 5,142 Ul/mg-Pr cao nhét tai pH = 4,5. Két qua dwoc thé hién &

dd thi 3.4.

- Xéc dinh t%y: Diéu ki¢n thi nghi¢m gom n° saccharose 5%, pH = 4,5 vat® thay doi tir 40
— 60 °C thi HAR cua CPInver = 9,25 Ul/mg-Pr cao nhét tai nhiét do 55 °C. Két qua duoc thé hién

& do thi 3.5.
6 = 10 = 9.25
514 0 -
5 g
440 427
= 44 r 71 724 6.59
g s 6
o 3.46 g 64
£ 34 S 5+ 5.83
=) ™ 44 4.96
a g
5 2 E
T 3 o
1.55
14 21
1 -
O L) L) L) O L) L) L) L
35 40 45 50 55 40 45 50 55 60
pH Nhiét do (C)

Do thi 3.4.Sy phu thuoc HAR vao pH
Kha niang chiu nhiét caa CPInver theo thoi gian duoc thé hién ¢ db thi 3.6.

Db thi 3.5.Sy phu thusc HAR vao t°

109 —— 45°C
—&— 50°C

T 8 —a— 55°C
&
g .
=)
e
T 4

2-

0 L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L) L

0 1

2 3 4 5 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24

Thoi gian (gio)
Db thi 3.6.Kha niang chiu nhiét caa CPInver tai cac nhiét do 45, 50 va 55 °C theo thoi gian
CPInver cé kha nang chiu nhiét va kéo dai 24 gio tai nhi 8t d6 45 °C v6i HAR trung binh 5,08
+ 0,35 UI/mg-Pr. Trong khi tai nhiét do 50°C thi hoat tinh 6n dinh trong 9 gi& véi HAR trung binh
7,69 + 0,64 Ul/mg-Pr va gio thir 10 HAR suy giam hon 50%. Tai nhiét d6 55 °C chi n dinh trong
5 gio voi HAR trung binh 8,22 + 0,75 Ul/mg-Pr va suy giam 50% HdAR ¢ gio tht 6.

3.3. Két luan téng hep
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Thi nghiém 3.2.2 v6i y nghia thiét 1ap cac diéu kién tdi uu ciia CPInver véi myc dich so sanh
vai ché pham invertase co dinh tai cac dieéu kién néu trén.

3.3.1.Cé dinh invertase trong hat Ca-alginate
Higu suat protein —enzym c6 dinh thay doi theo nong d¢ alginate duoc thé hi¢n ¢ bang 3.2.
HdR cua céc loai Hat-Inver dugc thé hién ¢ bang 3.2

Anh huréng nong dé alginate |én HAR cia Hat-Inver

Bang 3.2.Anh huang nong do alginate 1én HAR caa Hat-Inver

n® alginate 30 35 4,0 45
Hiéu suét cé dinh protein —enzym (%) 55,72 | 64,27 | 5536 53,35
Thi nghiémlan 1 2,18 351 325| 1,49
HdR (Ul/mg-Pr) Thi nghiém [an 2 2,06 3,72 327| 164
Thi nghiém lan 3 2,03 3,64 334 | 124
HdR trung binh (Ul/mg-Pr) 2,09 3,62 329| 146
Hiéu suit HAR cb dinh (%) 2259 | 3914| 3557 | 1578

Diéu ki¢n thi nghigm: nong do saccharose 5%, pH = 4,5 va nhiét do 55 °C. HdR trung binh
dat 3,62 + 0,11 UI/mg-Pr‘ vaoi hiéu suat HAR cd dinh la 39,14% cua Hat-Inver 3,5% so Véi
CPInver trong cung mot diéu kién thi nghiém.

3.3.2.4nh hwéng nong dp co chdt 1én HdR ciia Hat-1nver 3,5%
Bang 3.3 Anh huong nong do co chat |én HAR cua Hat-Inver 3,5%

Nong d¢ sacchar ose (%) 4 5 6 7 8 9

HAR Thi nghiém lan 1 3,60 4,36 5,68 5,75 5,23 4,60
HdR Thi nghiém [an 2 3,95 4,29 5,65 5,78 528 | 462
HdR Thi nghiém [an 3 3,67 4,30 5,73 5,87 5,29 4,56
HdR trung binh (Ul/mg) 3,74 4,32 5,69 5,80 5,27 4,59
Hiéu suat HAR co dinh (%) | 32,92 | 38,03 | 50,09 | 51,06 | 46,39 | 40,40

Diéu ki¢n thi nghiém: nong do saccharose 7%, pH = 4,5 va nhiét do 55 °C. HdR trung binh
dat 5,80 + 0,06 UI/mg-Pr‘ voi hiéu suat HAR ¢o dinh la 51,06% cua Hat-Inver 3,5% so vdi
CPInver trong cung mét dieu kién thi nghiém.

3.3.3.Xé&c dinh khd nang tadi si¢ dung cia Hat-1nver 3,5%

8-
E 6.76
g 6 4 Q—W‘
é 5.17
< .
D 44
(42]
o
=
c
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Do thi 3.7.Kha nang tai sir dung caa Hat-inver 3,5%

Diéu kign thi nghiém : ndng do saccharose 7%, pH = 4,5 vanhigt do = 55 °C. HdR cia Hat-
Inver 3,5% dao dong tir 5,17 — 6,67 Ul/mg-Pr, HAR trung binh trong 20 lan ta sir dung 14 6,07 +
0,40 Ul/mg-Pr.

3.3.4.Kha nang thiy phan sacchar ose ciia Hat-Inver 3,5%

Két qua thi nghiém 3.2.2 ¢4 xé&c dinh kha ning chiu nhiét cua CPInver 1a 45 °C va kéo dai
lién tuc trong 24 gio. Hat-Inver 3,5% dugc thi nghiém voi cac diéu kién sau: 5 g hat, 8 ml
saccharose 7%, nhiét d6 45°C, thoi gian thiy phan 1a 12 gio/lan va xéc dinh luong duong khir
sinh ra (umol dwong khir/ml) va dugc |ap lai nhidu lan lién tyc. Két qua dugc thé hién ¢ bicu do
3.1

14 1
12.14
12 4 11.13

10.15
10 1 9.00

g§{ 7.04 7.28

6_
4_

2_

Luong dudng khir (wmol/ml)

1 2 3 4 5 6
Sb 1an (1an/12gio)

Biéu dd 3.1.Lwong dudng khir sinh ratheo sb 1an 13p lai

Luong duong khir tao ra dao dong tur 7,04 — 12,14 umol duong khu/ml va lugng duong khir
trung binh la 9,46 £ 2,06 umol duong khia/ml sau 6 lan Iap lai lién tuc voi tong thoi gian thi
nghiém la 72 gio.

4KET LUAN

Do thoi gian thi nghiém c6 han nén cac két qua thu nhan con han ché. Qua céc két qua thi
nghiém, chung toi xac dinh Hat-Inver 3,5% dat nhirng diéu kién toi wu nhu sau :
- Hiéu suat ¢b dinh protein — enzym dat 64, 27%.
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Hiéu suit hoat do riéng cb dinh dat 39,14% khi ndng d6 saccharose 5% va 51,06% khi
nong d6 saccharose 7% véi pH = 4,5 va nhiét d6 14 55 °C so sanh cuing diéu kién thi
nghi¢m caa CPInver.

S5 1an ta sir dung 1& 20 I4n véi hoat do riéng trung binh 1a 6,07 + 0,40 Ul/mg-Pr trong
diéu kién thi nghiém : nhiét do 1455 °C, pH = 4,5 vandng d6 saccharose 7%.

S6 lan téi sir dung 146 1an véi 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 1445 °C, pH = 4,5 vandng do
saccharose 7%.
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