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Isolation, Purification and Characterization of Cellulase
from Meretrix meretrix L

WANG Tingting, SONG Xing, LI Yan’
(College of Food Science and Technology , Shanghai Ocean University , Shanghai 201306 , China )

Abstract. Electrophoresis-purity cellulase from Meretrix meretrix L. was obtained through buffer
solution extraction,ammonium sulfate precipitation, DEAE-Sepharose ion exchange chromato-
graphy and Phenyl Sepharose 6 Fast Flow hydrophobic chromatography. The specific activity of
purified cellulase was 40.33 U/mg with purification fold of 13.12. SDS-PAGE results revealed the
molecular weights of the enzyme was 59 700. Its optimum temperature and pH were 45 ‘Cand 5.2,
respectively. The cellulase was relatively stable in the range of 4~50 ‘C and pH 4~6. Furthermore, its
K., value was 0.111 mmol/L. under the optimal conditions. The study laid a foundation for studying
the composition and structure of endogenous cellulase from animals.
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Fig. 1 Results of ammonium sulfate precipitation
2.1.2 DEAE-Sepharose Fast Flow P & -F 3 #& & #7
M 2 AT LA, e AR S B 3 A
22l A e PR I A BT B AR AR (H R ) AR
e, T e TIT A A ot 3 P AEL L T T I s s B 0
M4 Bris 7 REREBT,AMT F 200
st
2.1.3 Phenyl-Sepharose 37K E# MK 3 0] LLFE

SR AN B BRGSO, B E RS =L A
A EE TR e, i 1 A 3 b BROSR A AR B S
PEH O BE TS BRGSO 0 4 BB i — 2Dl
SDS-PAGE HL yk A il H4fi Br

12 - 1.00
—e — mAM&E
LO P e — T 1 1080 s
0.8
41 0.6
o 04

0.2

0.0
0 20 40 60

WSR3 min/)
B 2 s &4 & B2 DEAE Sepharose Fast Flow [A & F
3 # = 7 E B 1 i
Fig. 2 DEAE -FF column chromatography of cellulase

from Meretrix meretrix L

0.10 ¢ A - 0.30

0 10 20 30 40 50 60 70 80 90
ES (3 mL/AE)

3 Phenyl Sepharose ¥k 1€ f & #7 % B B i

Fig. 3 Phenyl sepharose column chromatography

22 HWULHER

2.2.1 SDS-PAGE # R i SDS-PAGE X % 4fi{t
W BT A5 B AT 20 B8 20 A, S R DL 4 el b v 2
F1 5T AR RS 01 o B B8 0 0 1M, 5 HE R R Y
ZRAME G AR, SRAT SO 21 4k 22 Tl ) SV HE A X 73 o
59 700, P ARIIAE M IUAL B Hh B RCE] 1 27 2 R
filg 1) A X 43 5T 5 2l 55 0005 H AR i3 ARMIZE 4 2 il
FY AR 53 BT 4 SRy 540005 A/ Jg HRIep 43 3] 1Y
I 2T 4 3% Tl A AT 23 5 5T 23 Sl 47 800 5
50 300, M\ A7 BRI 3 5 B 14 2T 2 2 I ) R Xy
TR 42 000, M T DU g B (1 2T 2 2R g A
X3 F BRI AU 19 700, 7T LT 2 3R Y 43
B RN 2 DRl G e A= 1 B 22 S i 4% A AH
Al

jke~2s] JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.37 No.12 2018



FAFE E . X R B AL R

. | | 222 Xt gEEpses R MNERIWLUEH,
= = 15 X SO £F 4 R WGIEAT T 3 A AUk  BRR B 40
31000~ - ULE \DEAE-FA & 7 3 #e 2 A R I BUK RS | 5
20100— 8 LT 2 K AL A R 1312 A, B LLIE 00 o 40
- 330 Ulg, IR A 4.82% , Horp | B R B T TE 25 BR 1Y
’ A A BORAR, 7T RER i T 1 a5 A ) 25 23 0

M L2 3 4 B Be I b i (9 45 2%, 26 45 10 900 X IW) 2 53

M BRI P11 LR 2, B B LT E Wi s 3. DEAE— 1o DEAE-BHES 7540 2 AT 1 4 A A T 4 A i

BB T 2 T U5 A 5 4« L K J2 BT RV I, ISCRARAR 25 6 8 4 438, 8 38 e 2T &
4 #ifLiti2H) SDS-PAGE it P T KB 2% B T, (E AT RE DRk 2 AT 0 2 vh BR
Fig. 4 SDS-PAGE of Cellulase from Meretrix meretrix L (pH 8.1) L3z fw &5 fe 3k pH, BT LA TG SR 3k,

F1 NRAHERBPALER (L CMC-Na BBiERTR)

Table 1 Purification of Meretrix meretrix L cellulose (CMCase)

“E1L B 888 1 i g Wi A3/(Uimg) | #6fLfise | mlel oo
1 100

HL R 120 683.04 2100 3.07
Wit 8 73 PRI E 60 216 1200 5.56 1.81 57.14
DEAE Sepharose Fast Flow 50 35 320 9.14 297 15.24
Phenyl Sepharose i 7K 24T 3 2.51 101.4 40.33 13.12 4.82
2.3 EFERSH A 27.7% A 70 CLLIEL 1 h, (U] 14% 1 B 77, #4

231 ®EAR B pH A pH #E M 7E pH 2.6~8 I FaE M2,
FEL A, Sl 2F 4 3R il 114 d5c i 52 1 pH o 5.2, 98 Wl

120
pH X 27 4 2 W A7 5 S0, I 5. pH 7E 4 LU F 0o L
19 L MR R, I 0 4 0k 7 5 A% [ ) Sow f
A3 20%, 15 pH 4~6 i IH N BA Bebr ke v, F o0t
4 CEFE 24 b J5 IR RGIS J1037E 7000 1, LI 6., g
232 REARBEABEMEE T 10~45 C I
S TP B2 L Y TR SCHA 2T 2 B 1T L . s 5w n
45 CLJ B S WA, 7 L S 07 BB Wy oH
45 C, WK 7, HhE 8 AIAH, 1E 4~50 CIE N #
S B TR ARIE 1 ERAE 80% L I . 5 T I I 6 HsLFUEmL pH B E

T3 7 T R R, 7F 60 CAR MR 1 h AH XT3 7 {0 Fig. 6 pH stability of the EGase from Meretrix meretrix L

300 20
250 _ 200F
- E
7\51 200 S
2150 F R 100
e
#I10.0 | 2 50k
=50 0.0 . ] . ] L 1 L |
0 0 1 1 1 1 1 1 1 0 20 40 60 80
) 3 4 5 6 7 8 9 G
pH
B 5 pH 3tE#E 4 CMC-Na i& 711930 7 BEXEEMENL CMC-Na iF THI N
Fig. 5 Effect of pH on cellulase activity Fig. 7 Effect of temperature on cellulase activity

AR5 1t £ %10 2018 £ 37 5% 12 1 [EEA



RES EA RCH ARTI CLE WANG Tingting,et al: Isolation,Purification and Characterization of
Cellulase from Meretrix meretrix L

100~ 160
y=0.340 6x + 12.64
. 80F ~
8 E 120
R 60 £
g E
g a0 < 80
.,D? =
Z 20 _@
S 40
0 Il Il Il Il Il Il Il I
0 10 20 30 40 50 60 70 80
iﬁﬁ/‘)c L /n/ 1 1 1 1 |
-50 50 150 250 350 450
E8 XuFHERMNEBERTEN [ST"/(mg/mL)
Fig. 8 Thermal stability of the cellulase from Meretrix B9 pHS52MMEEERT,F4% =8~ KCMC-Na KK
meretrix L Rz i T 18 %
233 ANFFHK, A Vi HIE 9 152 HBLE Fig. 9 Lineweaver —-Burk plot for determination of K,, at
BO5FE N y=0.340 6x+12.64, M it5E H L CMC- pH 5.2

Na TR SCRRET ARG Ko 005 0111 mmol/L i g Sepharose FF B8 72 12 47 2 K
Vow 770327 mmol/(L-min)  SERIPSAS-OIBEIT ot gy g g i b — A0 A x84 0 8 59 700
A A AR W KR 4202 o1 5y WAR 3,07 Ul 9 5
mmol/L; B WA MBI TR (T 5 M HORERE 4 33 i, s gl @3 SEARAT R 13,12, W
fift CMC—Na (¥ £F 246 3 M) K, (5 1193 mmol/Ls oy 4 enor ety i3 S R L Sy 45 °C. b IR
A NN R RATRBAI BRI o 55 it 50 “CLAF A1 pH 4.0-7.0 Z
RN, PLOMC-Na Sy IV K (990 e g 11 cMe—Na e #0000 K, 04 0,111
9085\13958 mmol/Lo *Httﬁﬁg,jgﬁﬁ%?ﬁﬂﬁﬁﬁ% mmol/L W%ﬁ%@??ﬁﬂ@gf"gﬁ%@@[( @E/J\ X#FE
LR Y K, WU AT LR SCRORROR ey 000 T 2 e 2 B B
TR it 2B B TR

-3 2 &

S T 4 3 ML VL 223 R R ) R UL 1
e pd¥

[ 1] WU Linzhi. Research progress of cellulose and its applications[J]. Journal of Anhui Agri Sci,2013,41(26):10570-10574. (in
Chinese)

[2 ] ZHANG Yu,XU lJingliang, YUAN Zhenhong,et al. Industrialization progress in cellulosic fuel-ethanol around the world [J].
Contemporary Chemical Industry,2014,43(2):198-201.(in Chinese)

[31ZHAO Qi,LI Yalan,CHEN Zixin,et al. The recent application progress cellulase [J]. Guangzhou Chemical Industry,2014,42
(6):21-23.(in Chinese)

[4 ] DONG Dan,CHE Zhenming, GUAN Tongwei. Screening of cellulose-producing strains and enzyme activity characteristic
detection in distiller's grains[J]. China Brewing,2015,34(8) :44-45.(in Chinese)

[ 51 HE Ai,LI Weiguo,DOU Zhihao,et al. Cellulase-assisted extraction and antioxidant activity of flavonoids from aloes leaves[J].
Food Science and Technology,2015,5:233-237.(in Chinese)

[ 6 1 LIU Meng,ZHAN Li,MA Hongxia,et al. Advances in research of cellulase and the genetic engineering of cellulose [J]. Journal
of Anhui Agri Sci,2011,39(16):95-105.(in Chinese)

[7 1 MAWADZA C,HATTI K R,ZVAUYA R, et al. Purification and characterization of cellulases produced by two Bacillus strains
[J]. Journal of Biotechnology,2000,83(3):177-187.

[8 ] SINGHingh V K,KUMAR A. Production and purification of an extracellular cellulase from Bacillus brevis VS-1 [J].

jke2t] JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.37 No.12 2018



FAFE E . X R B AL R

Biochemistry and Molecular Biology International, 1998,45(3) .443-452.

[9 ] LI Yanhong,ZHAO Fukun. Advances in cellulase research [J]. Chinese Bulletin of Life Science,2005,17 (5):392-397. (in
Chinese)

[10] SUZUKI K,OJIMA T,NISHITA K. Purification and cDNA cloning of a cellulase from abalone Halitotis discus hannai[J]. Eur J
Biochem,2003.270(4) . 771-778.

(1] Z2 R, 11 LT 2k 28 i1 43 1 A B e BT 58 (D). JBLIT] - B 1] k%, 2008.

[12] LOWRY O H,ROSEBROUGH N J,FARR A L, et al. Protein measurement with the folin phenol reagent[J]. Biol Chem, 1951,
193(1):265-275.

[13] SUN Lechang, WU Zhaohua, CAI Qiufeng,et al. Isolation, purification and characterization analysis of a cellulase from abalone
(Haliotis diversicolor)[J]. Journal of Chinese Institute of Food Science and Technology,2010,10(3):76-82.(in Chinese)

[14] NISHIA Y,SUZUKI K,KUMAGAI Y,et al. Isolation and primary structure of a cellulase from the Japanese sea urchin
Stronglocentrotus nudus[J]. Biochimie,2007,89(8):1001-1011.

[15] ALLISON C CRAWFORD,NEIL R R,et al. Comparative study of cellulase and xylanase activity in freshwater crayfish and
marine prawns[J]. Aquaculture Research,2005,36:586-592.

[16] =1 k. e 75 SR 2T 4k K i 49 ST [D]. UM < Wi VT 24, 2006.

[17] XU B,HELLMAN U,ERSSON B, et al. Purification.characterization and amino-acid sequence analysis of a thermostable,low
molecular mass endo-beta-1,4-glucanase from blue mussel, Mytilus edulis[J]. Eur J Biochem,2000,267(16):4970-4977.

[18] HU Yadong, XIE Chunfang, ZHANG Yan,et al. Separation, purification and Enzymatic properties of endogenous cellulase from
the gut of Pheretima aspergillum[J]. Journal of JINAN University : Natural Science & Medicine Edition,2010,31(1):89-94.
(in Chinese)

[19] HE Gang,HE Li, XIE Congxin,et al. Purification and properties of a cellulose produced by a strain from the intestinal of grass
carp[J]. Journal of Hydroecology,2008,1(2):107-109.(in Chinese)

[20] ZHU Nianqing, XIA Wenjing, YONG Qiang. Purification and characterization of cellulase from Trichodermareesei[J]. Chinese
Journal of Bioprocess Engineering,2010,8(3):40-43.(in Chinese)

PSR SR T -

ELERUMSE5ARTRERMITS (ASFE 2019)

23T A :2019-03-23 £ 2019-03-25

23U AT RGP

FEIpEA : Engineering Information Institute

P VN A1

i 115071343477

Email : cfp_engii@126.com

PR :100 AL E

B J5 WAL hitp://www.engii.org/conference/ASFE2019/

M4 £ 7 cic_vicky@163.com

ST B A Bl 2 5 5 TR E PR 45 (ASFE 20194 F 2019 4F 3 H 23-25 H7E i %4447, A k&
N 2k 2 A~ AR R B ) S R R PN A RO B 2 5 AR R N Y 2 R TR 2 2 JF U RS A2 Y i i A
K2 BAENAT N T GR35 53 S e R R 25 RNl 55 28 36, 3R AR A DG 4t i) AT i 5, B3k — A28 - 65

AR5 d ik £ S8 2018 £% 37 5% 12 4 [EEE]




