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Immobilization and enzymological property of pectinase on the
magnetic composite support
LIN Jian—cheng, CHEN Yue-li
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Abstract: The magnetic microspheres were prepared with Fe;O, magnetic nucleus and sodium alginate—gelatin.
Pectinase was immobilized while magnetic microspheres were crosslinked with glutaraldehyde. The preparation
conditions of immobilized pectinase were optimized through orthogonal experiments based on single factor,
and the properties of immobilized enzyme were investigated. The results showed that Fe;O, magnetic nucleus
could be made out when Fe* (5mol/L):Fe®* (5mol/L) was 0.75:1(volume ratio). When sodium alginate (3.5% ):
gelatin(3.0% ) was 2.5:1(volume ratio) ,the concentration of Fe;O, magnetic nucleus was 3.0 miligram per
millilitre , crosslinked with volume fraction of 4.0% glutaraldehyde for 2.5 hours,and following mixed with 20
miligram pectinase per gram supporter,the process time was one hour,pH value for 4.0,the recovery rate of
immobilized pectinase activity could reach to 78.69%. The optimum pH and optimum temperature of immobilized
pectinase for the hydrolysis of pectin were determined to be pH4.0 and 50°C ,respectively. The immobilized
pectinase was stable in a pH range from 3.0 to 7.0 and at temperature 20~55°C. The apparent Michaelis
constant of immobilized pectinase K.* equaled to 3.162mg/mL. The relative activity of immobilized enzyme
remained 51.0% after continuous use for ten times,and that of remaining 81% after stored ten days. The results
indicated the immobilized pectinase prepared with composite support were good enough for the strength,the
flexibility and the recovery rate,and had good operation stability.
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1E3.0mg/mL, Fe;O % 5« AT 43 $04.0%, 28
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P ) 25 RS2 5 A 3.0mg/mL FesO kA% B, 35— 1 1A
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AN [F) A2 10 B ] %o i) 2 A4 I i1 4% 119 5% 0 s 7F 3.0mg/mL
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4.0% , T 55 4 30mg/g 2844, 2 BRI [R] 2.5h, [#] 52 44, 1 7]
60min I, #f5TpH3.0.3.4.3.8.4.0.4.4. 5.0 [ [ &1L

Rl L GYHIERZS S Bt
Table 1  Factors and levels of 1,(3*) orthogonal experiment

KV A Fe QMR B IR AR CHgE DA
(mg/mL) SE ) (mglg®AE) A (b
1 1.5 3.0 20 2.0
2 2.0 3.5 30 2.5
3 3.0 4.0 40 3.0
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155 T R AR B 2 2,501,052 B8 B 1

2 ANFEIMRBLG 5 RN 55 W IREOx T A FR) 552 1
Table 2 Effect of volume ratio of sodium alginate and gelatin

on the immobilized pectinase

RN 5 P il 52 L Bl

ABALE (mLimL) s e e (D
3.0:1.0 L ARG 3.17
2.5:1.0 B AL 4.33
2.0:1.0 WPELE B G 2.83
1.0:1.0 PR R 4.17
0.5:1.0 - i 5.33

2.1.2  Fe*Fe AR LT e AL BRI 25 11520 0.5:1
0.75:1.1:1.1.25:1.1.5:1.2: 1556 fl Fe*: Fe AR LL T,
i A5 1) ] 5 AL S D 29 0 2 3.50.4.67.4.08.3.83
3.58.3.00U. &5 5K IT, MFeXFe AR L 450.75: 11,
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151 2495.00U, M3 ) B 1K 65.22% 5 Fe O 04 1% &N
T-3.0mg/mLI, il #% 1) [&] 2 A B 7 ) ST SR B
Fo ] 5T AL A T AR FE RGP E TR A8 1 W B B L
I PR AS TR FH SI2 B SR s g Vg (o] 5, SR A A
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Table 3  Effect of concentration of Fe;0, magnetic nucleus on

activity and recovery rate of immobilized pectinase

e Fe;0, i #% 7 (mg/mL)
Ei=2a)
1.5 2.5 3.0 3.5 4.0 5.0

[ EfklgE S (U)  3.83 450 5.00 433 3.92 3.50
Rl 7 (%) 50.00 58.70 65.22 56.52 51.09 45.65
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Table 4  Effect of volume fraction of glutaraldehyde on activity
and recovery rate of immobilized pectinase

S AR (%)
1.0 20 30 35 40 50
WEEEIE 7 (U 3.67 3.92 417 467 508 453
G 1A% (%) 48.89 52.22 55.56 62.22 67.78 60.44

2.2.3 PR EEACEERI RN WS T AN R 8 E b
e RO (2] S A P O A TR SR o 4 SR LRS- 1g Tl R 3R
R[] 52 FRT I /)N T 30mg I, I 1l e 4 o ] 52 A Bl 3Ty
5 BT B e AN R I 30mg , [8] 52 AL )
it P R I 0 S T SR BT B e T I ) [Pl
it [ 52 A P P 1 U ST R A, 1g AR T
10mgfif, Wlg 77 [P S, HBRTS Jude o 275575
R [T AL A L T D 5 1 g PORR A8 AR [ 52 20~30mg il F:
AL o [ A AN ], AN AR S K,
T 0 8 v 5 A A o] R A R P A i N T P
P AE A L 1) &5 5 A i T R i D) 2 HE R A 3
AR 1T B IS Y LR AL 5 AR A N A7 A 2 TA) A7 B, P
Ji& A FLIR AL PR IR 20 3 R R » PR 97 FSCBEL g A e 43
TR L BT 32 BH 52 HAAE AR TS T

5[ A Tl ] 5 A RV g R [E DA 8 5 )
Table 5  Effect of amount of immobilized pectinase on activity
and recovery rate of immobilized pectinase

i 5 (mg/g 2 440
10 20 30 40 50 60
BEHEG (W) 350 417 483 452 417 413
FEIG I 10IHC% (%) 88.00 80.52 69.05 44.52 29.52 19.05

2.2.4  AZWRI A0 A E AL EE RS2 WFST T R
L5 ol TR A AAAZ IR IS T8 %o [ 52 A It 31 5 10 5 1) 5 &5
W6, MILOW HI, N AT 2. 5hi, [ 52 A6 2RI

26 ATIRIN TADOT 8] 52 PR g A0 RT3 1 5 i
Table 6 Effect of time of crosslink on activity and recovery rate

of immobilized pectinase

AZHK I 18] (h)

.
ik 10 20 25 30 40 50
[ EflE 7y (U 3.52 417 525 425 392 375

s 1R (%) 47.95 56.82 71.59 57.95 53.41 51.14
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WS 7 35 2R 5.25U, Bl ) [BBCE 518 71.59%, 2.5h
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WG ) ST B T B Ul W B 5 B e 2R A 55 188 1
77 A2 B B V) 14 aE A, A8 6 2 38 K, T 1740 &5 65 57 U 3R
2%, [l 2 A 1R 3T D DR vy s AHAZ IR 27 1l K, AT BE
Fh T 2 )47 BHL B 52 I T 45 5¢ M i 7 28 A4 L g [l o
T A [ S A S R B
2.2.5 [l e A X [ e A R s e E S ] E 1k
B ) 4 20.40.60.80. 100 120min | X [f 58 A4, B i 7
FR) 532 ), 00 [5]  4 v 7 50 50 A 3.83.4.67.5.33 .
4.72.4.17.3.92U, £558 o [l A B ] 28 60min B
I35 0 A T ¥ A B % K5 2 ] o Ak I T i 60min,
[t 72 A0 I 0 SR B A . I E T B
Vo) Sk Pl D 2 0 9T 9, T )5 3k 22 PO TR AT 2 A
T, 5 BB M FLES €, Wil AR 11 4 T HUAH BE W Bl
SR LA, BgE I Wl BG T . IR, [ e b
B [7] 60min %5 2k 38 B, o
2.2.6 [FHEfkRpHI [ EILFEHI LN %82 T A
[F) p L[] 22 A AR 22 56 ] o A SR e Wit 370 70 R 56 o A8 ]
SEAAE R P pH3.0.3.4.3.8.4.0.4.4.5.0 I, 75 [
SEATEIE 77535 293.03.3.92.4.33.5.17.4.18.3.67U.,
o L W - 24 5 AL AR FR pHA.OI, [ 58 A6 SR e W 3
Syt X5 R e p HAZ AT, DR IR T o 19 AR 11 5T
R =N, 56— 1) I 22 () (R0 ke Jse Y. 5 A, 7 22
T TR P AR 358 o BEAT s (e 125 B dd pH AR 25 5| i i B2 1
PRI B 43 R, T LAl 5 A AR 32 N 3% 56 p HA. O ) F 7 A5 1
DEIPIARER .
23 BEEHRKEBH&FEOMENL

P T FesO iz i i 0 | 3 TR B8 RN AT B
(M4~ 52 M R 2%, AR J7 [n R A Fa ks, K H Lo (3D
1EAT S X il 24 S A BEAT 0 AL, 745 R I, R 7
KT A D>A>B>C, B [ 52 AR £ 1) 235 2 52 i

KT LyGY IEARKRER S
Table 7 Results and range analysis of Ly(39

orthogonal experiment

WS A B C D WS IR (%)
1 1 1 1 1 60.42
2 1 2 2 2 68.58
3 1 3 3 3 57.57
4 2 1 2 3 56.80
5 2 2 3 1 65.28
6 2 3 1 2 74.38
7 3 1 3 2 71.56
8 3 2 1 3 68.75
9 3 3 2 1 77.05
K, 1866 1888 1203.6 202.8
K, 1965 202.6 2024 2145
Ky 2174 2090 1944 183.1
k, 622 629 679 67.6
k, 655 675 6715 715
ks 725 697 648 610
R 308 202 92 314
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24 [EEWREEK R
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—EFR LB o W BE TR A AR P R, S b T4
PRI B 1 2 TRD A G PR O 2 it R A T 224 5 | g 43 1A
R AR TR BT 850, 0 [ 5 A0 )5 (Rl Sy T S ik ) 2 0%
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R 60|
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immobilized pectinase
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Table 8 Operation stability of immobilized pectinase

filH %K

e
s 1 2 3 4

5 6 7 8 9 10

AHS BEE T (%) 100 99 96 90

BT 7 R (%) 77.97 76.91 74.78 69.85

82 73 62 59 55 51
63.85 56.80 48.33 35.27 25.05 18.70
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