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Preparation and Characterization of China Granule Immobility-Papain
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Abstract: As a new-style carrier to immobilize enzyme, china granule was used in the immobilization of
papain by physical adsorption in the experiment. The china granule should be treated with the phosphorié
acid buffer before immobilization. The results of the experiment demonstrated that the optimum conditions
for immobilization were as follows: the range of optimum concentration of solution papain was 1.0 -
2.0 mg/mL, pH value was 7. 0 and the time for immobilization was 2 h. The maximal activity of the im-
mobility papain was 111. 1 U/g and the activity recovery of the immobility papain was 57. 9% . The opti-
mum pH values of immobility papain for reaction was 6. 0 — 8.0 and the optimum temperature for fixed
papain to react was 60 —70 C. The activity of the immobility papain has been maintained more than
50% at 70 C for4 h, and its operation half-life time was 54 d. The results indicated: China granule has
better and faster adsorptive power; The immobilization of papain using china granule was much steadier
than the solution papain at different pH and temperature conditions. And the immobilization of papain has

longer time of reserve.
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A P OB, A SCLA S LB B i, BF
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1 HREFR=E
HEGRF
ZHBEE(FLE 0.2 ~0.3 mm . ¥ EAN
4 mm, ] AREHILBEVRE) , AREAE (M
THEBEEYRHEARAF,1 mg/mL KNEHBEE
B EEE K 23. 2 pg/mL E§7E 77 48 000.0 U/g)
ZOHRE G250 4 MEEEA GEO43) ,
2R BES(LESAREYREARRAR), =82
BRSEH At i 3 g T B A A .
1.2 FHi&
1.2.1 BRAESHE FEGEESILBEE,H
B ZE by (0.1 mol/L,pH 7. 0) E{RIZ#115 min , 5%
BRI =P, MEEANEABEBE®R(pH 7.0,
0.1 mol/L BERREMPWRACH]) , REFEE O, B FHRIK
E#30(50 o/min) #HTEE. —ErFE)G, REM
TR, BTG B T KB RR A&
1.2.2 BEAMNE FERESETIE: S8 Weetall
1 Mason'” {9 3k, RiA™3h. 0.1 mL 5 1 mg/mL
AJRE B EFH, A 0.9 mL #3E (0. 1 mol/L.pH
7.0 BEBEZE vh A& 0. 02 mol/L Cys & 0. 001 mol/L
EDTA) ,F 35 C/KBHRIE 10 min, IA w = 1% B
EHEW 1 mL,35 CT M 10 min f5, 32 B ANA
w=10% = LBR(TCA) W 2 mL K LR pl. #E
I8, BB UEW D5, 18 ( LASE N TCA B5¥K, J5 1B
E A RIREAL B A SEVRAE R X BR ) .

B E A BRI /)M B 0.1 g B EfLES, A
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71 x100% .

1.2.3 Raf4EMNE BMEZIHERE G-250
%, U4 MEBESNREEQR.

Fr RSV B S /7 48.0 U/mL, R H R B VK B
23.2 pg/ml; 7E B8 R T %I 45 1 B € 1L B IS 0
111.1 U/g, EARBEEH 53.7 pg/ g B A flE R
BX3IKER. »
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2.1.1 BEZAHRMSBEZ ARG SH RE1lg
b3 2 fL B & R, 53 51 im A %6 & 0.1 mol/L,pH7.0
BERRZ PO HI SRR VR B 1 mg/mL ANE B EEHE
W, E5E 2.4.6.8 #1110 h, & H B ELEEE, &
RNE 1a. WE 1a ATLIF HEEMN2 b, B RmBAEKY
(B B AL BT 1A BB KM, 2 39. 1 U/g, ULBAX AP 2L
AR R Fry VR O 38 B e AR

2.1.2 pHxE ARG HH KH1 g bHEEZT
R hE 4+ RI7E pH 29 5.0.5.5.6.0.6.5.7.0 f17.5 9
0. 1 mol/L BEFRZ pP ¥R ACHI 49 1 mg/mL AJNE HEGE
WrPEE 2 h, BRI EEABEEmE 1b PR, 4
pHN 7.0 o}, A EBHEE N XIER, A
36.5 U/g, bl pH 4k52 L7+, BHE I N ZH TR H
AR 2 [ e AL 245K A pHL 7. 0 FIBERR R WP
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FLESEBE, iIIA 1 mL 0.1 mol/L.pH7. 0 B ERZE thilk
BCHI M 1 mg/mL AJNE S8, 53 717E 4.15.30 TF
B2 h, BEAEBEEMAE lc Bin, 78 30 C#EfT
€ , B E BTSRRI/ K, H 39. 1 U/g, X
FEATER R IR T EE SR E LT
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ST A BB TE 01 % 48. 0 U/mL, 35 1 R BWRBE 23. 2 pg/mlL

the activity of solution papain is 48. 0 U/mL, the protein mass concentration of papain is 23.2 pg/mL
B 1 Effa) pH AR A X [ E AL RUR 1R

Fig.1 Effects of reaction time,pH and temperature on papain uptake
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2.1.4 ZREBREMNBEINAERAAOYH KM lg
A7 2 FL B R R, 43 AN A A R 3R BE AR B B
VW2 mL, T pH7 TEE 2 b, HERDEELEE
J1anE 2. B 2 T L. B B VR R VR BE HO3E AN, 3K
REEHBEES, BENEE; Ro R E B R
i, BAGEBEEEEM, Y mEE, BE /L
EHEWCTRE. SEMTHMNER, EE SR ERE
BEEREXEH 1.0 ~2.0 mg/mL.

90 4 30

80 b 8
3 425 3
S T0F ® =
‘oD [
ERL {20 288
* 5
EZ 50 85
rE [ 15 228
g 40T got
@ c 285§
¥g O0f 10 mez
HE 20f =
= 15 £

10f E

) I I W— | 1 o 0

1 2 3 4 5 6
£ (%88 solution papain)/(mg-mL™")

—a— & Z 4L 88 {E /1 immobilized papain activity
—A— B EALEEIE SI R YK recovery rate for immobilized
papain activity

BB MRS g 48. 0 U/mL, R A TR BTRRHE 23. 2 pg/mlL
the activity of solution papain is 48. 0 U/mL, the protein mass concen-
tration of papain is 23. 2 wg/mL

A2 ZBR SRR BN EEBUR R
Fig.2 Effect of reaction concentration of papain on papain uptake
2.1.5 BRBARSEIAERNEH FWlg
B ZF MR, 2 AIIA 0.5.1.0,2.0.3.0,4.0 mL

AJRE AR FREYRE 1.0 mg/mL.pH 7.0) B E
2 h, 5 B E AR TE 0 N 3. FEHABIRAR N
1oL RGN EELESE, EOERKERES, X3
53.67 % , 15 B It 2R 44 IR B BB 0 5.
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V(¥A#i%§ solution papain)/mL
B AT HRE 19 48. 0 U/mL, B9 R B3R B 23. 2 pg/ml

the activity of solution papain is 48. 0 U/mL, the protein mass concen-
tration of papain is 23. 2 pg/mL
B3 AR B AR

Fig.3 Effect of reaction the volume of papain on papain uptake

2.1.6 2RFEXXBRIN BRFEBRRRES
RHTZRBERRK (K L). AR1ATHEH,ES
HAREHROEEHUEBENEER THMAA, &
X 1111 U/g, i EWRT A B 57. 9% , iR B &R
A,B,C,D,, 5HHEEN K K HEGE R R 2
—3. Hit, SEREENSHAS 2 A,B,C,D,, B
HEE 4 mg/g,pH 7.0, EE BB 30 C, & &6
2 h. BERFEKFHREESPTIR,R, >Ry >R, >
R, SRARARERELHF. B, X ARE
HT EREEUBRENTERNERABE.

F1 EXHERER
Tab.1 The result of orthogonal experiments

gan m (8§ papain) .m( Tk pH C  (EEh B2 RIS Rijstd. dcpalrllyE: o
e dry carder)/(mg - g™") reaction)/h  immobilized papain recovery rate for immobilized
ErotP A B C b activity/ (U - g™") papain activity/ %
1 2 6.5 4 2 38.7 40.3
2 2 7.0 15 4 49.8 51.9
-3 2 7.5 30 6 55.6 58.0
4 4 6.5 15 6 64.9 33.8
5 4 7.0 30 2 111.1 57.9
6 4 7.5 4 4 83.4 43.4
7 6 6.5 30 4 69.1 24.0
8 6 7.0 4 6 94.7 32.9
9 6 7.5 15 2 80.6 28.0
K1 144.1 172.7 216.8 230.4
K2 259.4 255.6 195.3 202.3
g3 244 .4 219.6 235.8 215.2
HER 115.3 82.9 40.5 28.1
At total 647.9
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2.2 BEELBEOER

2.2.1 BlEBER A&iEpH 435I1E pH 3 6.0,
6.5.7.0.7.5.8. 0 BEMRZE rP ¥R M0 25 4F T B 2 [ <€ 1k
BV RRE RS 1, R SR X 1% ) (i€ pHT. 0
A EETE 128 100% ) , 5 R N 4a. A 4a AT I, [
AT R R fils pH 2 6.5 ~ 7.5, i B iR s
pH7. O SEERE T, Uh B 1B 28 fL B 4R 98 T 0 B i B
i& pH i H. '

22,2 BRABRANZERE GARBEZS
T, 0 E o LB Y R ER A BB IS 7, IR AR X
TEH (BE & B BTE 1Rm BT A X TE 1R 100% ) ,
ZERAE 4b fn. B 4b R, B E (LR AT M R A
EIREEHTE 60 ~70 C, 7] L [& & LS5 3 B BE 1R
BRI A K.
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pH or'c
—a— [& E{kF§immobilized papain —a&— ¥ ¥ F§ solution papain

FREHE /129 48.0 U/mL, A BRI 23. 2 pe/ml, BEfL
BiE AW 1111 Usg

the activity of the solution papain is 48.0 U/mL, the protein mass
concentration of the solution papain is 23. 2 ug/mL, the activity of the im-
mobilized papain is 111. 1 U/g

B4 BB R AR RE pH R BodE AR A
Fig.4 Optimum pH and temperature of solution papain and im-

mobilized papain

2.2.3 BEimeRBEIEMT EELBEAE
WEE T AI7E 70 CTRIE 1.2.3.4.5.6 F17 h,HiK
Bl e ETE W E 7 ik, W A RSN, SR E A
XHE 1 (B FF IR B BB AT 6 1 0 100% ) , 4 5
Fia. MBS ATLLEH, L h i, RS AEXTTE 12
BFEAR, TO B2 BRI AL M BB R &, 7E4L3E 4 h
J& , B A BEAR X IE 1SR 4R 7E 50 % LA k. 159
[ € 1L B LA B B AR E T

2.2.4 BRALEBOEABLINE EREES CH
B15dJ5 BN TRET —¥,; R ELEEs TR
B 15 dERRENILVIAZE , SBR[ 8] M, &
LB AR 1, =0.6931/[2.303 Ig(E,/E) | i#
B [ o, 2R W (BB 1R R R s —F
Bt IE], BN d) s E NRIREETE J15E O ¢ YRR
A1, BRI AL 54 d, RAEE LR
T gRAS R M B B AR F o .

—a— [F 4k ®§ immobilized papain
—aA— VA KE solution papain

HHXHIE Hyrelative activity/%
]

t/h

ARREIE /125 48.0 U/mL, B R BB 23. 2 pg/mL, [HSE 4L
BEE 11111 U/g

the activity of the solution papain is 48.0 U/mL, the protein mass
concentration of the solution papain is 23. 2 pg/mL, the activity of the im-
mobilized papain is 111.1 U/g
E5 70 CTARBEE EIx EE LB R RS 1R
Fig.5 Effect of duration of heating at 70 °C on solution papain

and immobilized papain activity
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M LRI B T LA, 2 FLHe B JE 18 2 1k
B R YR B e ] 4 TR R E 73R B4R A, 2 h LT
A0 B 5 A B 2 B, A v R B A5k 3R B A [ e T
£57.9 %. BEEMREFNRN:HHBEE4 mg/g, pH
7.0, FEREE 30 C,EER A 2 h. SEBEHE L
B, ZIWEREELER pH BRERBIRS,
XAERE,70 CRE 4 h 3% 50 % LA E KBTS
1, B BRI ERNFEREN, R ZAHE
JR I RE AL AR B B 1R A O R R R,
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