U ALY ST Modern Food Science and Technology 2015, \Vol.31, No.3

F A RBA MG BB AR FE kI SR R BR 4K B R B

FTE, IRE, RE’
(1. FBHLRLKRFALZER, LAFH 266109 Q. FBiEfERFELFR, LAFE 266003)

WE: AIGEA RAHBLEE IS K (PAGE) #F4 T RC3 BAkFT/= ABA SR £ A B8 (CSAase) #93f B 14k, L@k
RC3 #ATH A, " REBFRAK B B I, Bl ilxd A M AR ATAR 5 IR AT P BRI, 5 LB ABR SR & A SRR
B, R JGiEIT PAGE AF R & & st BaiE ) 6%, 45 R &, RC3 BRATZAER3EH A BR0YRIER LIS JE A 20~40 C, it
pH 154 80, 4£ BT Az Bty g H|, B TA4 BT RZBGIrHF), 478 T, 58T, MBT. BB THANBE Tiziesd XA
BEYrn; LB TR 10 MM iR R IR SR ADEEE R, S4BT A BT eREN 5 mM RS L BEE ) R I 322040
PR L RRHENT, ZEER 4h BEHRIFIKS T E FMIILK 5T CSA B BT AAE ., b kA 5045 £t 1% CSAase
&4 5L A 3£ % K ah,

KEEIR): BF W, MBAE LN RAMBERICL K, RAMNE K

YERS: 1673-9078(2015)3-97-102 DOI: 10.13982/j.mfst.1673-9078.2015.3.017

Properties of Chondroitinase Using Polyacrylamide Gel Electrophoresis
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Abstract: In this study, polyacrylamide gel electrophoresis (PAGE) was used to explore the enzymatic properties of chondroitinase A
(CSAase) produced by strain RC3. A crude solution of intracellular chondroitinase was obtained by ultrasonication of the microbial cells, which
was then mixed with an equal volume of chondroitin sulfate A (CSA) and incubated. The effect of various culture conditions on enzy me activity
was studied using PAGE. The results showed that the optimal temperature and pH value for fermentation of CSAasewere 20 C to 40 C and 8.0,
respectively. Magnesium ion was found to activate CSAase, while copper and zinc ions were strong inhibitors. Potassium, calcium, sodium,
manganese, and barium ions did not significantly affect enzy me activity. Magnesium ions a a concentration of 10 mM showed the strongest
activating effect on CSAase. Copper and zinc ions showed strong inhibitory effect on the enzy me activity a a concentration of 5 mM. Under the
above optimal conditions, the low-molecular-weight products that were obtained after a 4-hour hydrolysis reaction usingthis enzy me, showed a

higher antioxidant activity than that of CSA, which is a macromolecule. This study suggests the potential applicability of CSAase.
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Fig.6 Effect ofzincion concentration on CSAase activity
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Fig.7 Effect of copper ion concentration on CSAase activity

MIE] 5 %5 A s, Mg™ K A 1mM A5 mM
WRIZIX CSAase [T AT E R, ik BEL 3
10 mM I CSAase FITE /1A W] RAGHEISE1EH, (H2
FESG AR BEZE 20 mM ISFX CSAase i I 1
R, P M R BOE R  10mM.

M 6 45 AT 5, Zn® WA 1 mM I CSAase
WG A RS, IR I0E] 5 mM A B
SAPHIE L WEE BTN 10 mM L _E IS REAS e
BT 77 B 7 G5 FT A, Cu® IR 1 mM
I, X CSAase [T JJ A 2 &R, £ 5mM Ik 5
X CSAase R IE EIBRZAMHIER, JEREM AL
$ e A A PR s

26 CSA RAFM =My atiElEs ¥

&t L

CSA K HFGMr=H E 145 1 R Pratbim e
IR 1 FE 8, %18 1.2.4.1 )51k, CSAase AENSLE 4
h BRI KR 7 TR e 3 (7 TR 67382 W) BF
RN TR (O 1 5E 4833 W), IE W% Rl AR R
AR 7 o JE I s ST T, IERH /NS PR ) DPPH
H 55 bR 56 R RE /8 W = T Ko CSA, it
B CSAMIPTAMRE NS5 HA FRAEVIRR, &4
TERMMESTEML RS T CSA BA B rHiA
PeiE e, X 5P S R AT A

=1 CSA MEBSE 4895 FE K DPPH BHEEMRE
Table 1 Molecular weight and DPPH “scavenging rate of CSA
anditsenzymatic hydrolysate

7 H CSA  CSA g =4 Ve

E¥5-FZDa 67382 4833 -

DPPH § #13&

26.324150° 58414205 55.43+3.28°
wIRE R

05 a

041 N

03

0.2}

700 nmAt F T

0.1F

0.0 L L
Ve CSA

CSAYfE =4y I

8 CSA K ELHGHR ML [RAE
Fig.8 Reducing capacity of CS Aand its enzymatic hydrolysate

3 #Zip

AR Gl P 9Lt RC3 B MR CSAase
B VBT TR 9T, Seingt SUmid PAGE B WML %
B k. SzaG ot R W, CSAase MIHIE R NIRE N
20~40 °C; ZMEXT pH 2RI, UAE pH 8.0 BIRT
W77, FHEERIRT pH ¥ EEIHEE S TR
BERRIFAET, [N 4 h J5 SRV 9784 Mg
U A BRI, 10 mM B Stk
Zn? A Cu B AT RSRIIEIERT . 5 mM ik
JE RN o A ZM I . E R R AR
FIH CSAase % CSA EATHGME 4 h, FAFMEST &=
PR 21 CSA BA T (i S8 id e, A STt
&k RN CSAase [N A A TR G5 L.

[1]1 Sk, Br 4 iR & BRRRECH 3= MR SR L] [ &
i 4 22,2007,34(12):138-140
MA Yong-hua, CHEN Shi-en, ZANG Rong-xin. The
research situation of chondroitin sulfate [J]. China Animal
Husbandry & Veterinary Medicine, 2007, 34(12): 138-140

[2] Ahmad S, Gaucher |, Rousseau F, et al. Effeds of
acidification on physico-chemical characteristics of buffalo
milk: A comparison with cow’s milk [J]. Food Chemistry,
2008, 106(1): 11-17

[3] MuradoM A, Fraguas J, Montemayor M |, et al. Preparation
of highly purified chondroitin sulphate from skate (Raja

101


http://dict.youdao.com/search?q=zinc&keyfrom=E2Ctranslation
http://dict.youdao.com/search?q=zinc&keyfrom=E2Ctranslation
http://dict.youdao.com/w/ion/
http://dict.youdao.com/w/concentration/
http://dict.youdao.com/w/ion/
http://dict.youdao.com/w/concentration/

M EmBHL

Modern Food Science and Technology

2015, Vol.31, No.3

[4]

5]

(6]

[7]

(8]

9]

102

clavate) cartilage by -products. Process optimization including
a new procedure of alkaline hydroalcoholic hydrolysis [J].
Biochemical Engineering Journal, 2010, 49(1): 126-132
Chiara Schiraldi, Donatella Cimini, Mario Rosa. Production
of chondroitin sulfae and chondroitin [J]. Applied
Microbiology and Bictechnology, 2010, 87(4): 1209-1220
REXUN, < iE T2 AN 7] 737 AR R 1 2% A % AT e i
PERI]. 7 24,2006,28(9):1343-1346

XIONG Shuang-li, JIN Zheng-yu. Preparation of chondroitin
sulfate with different molecular weight and antioxitation
capacity [J]. Chinese Traditional Patent Medicine, 2006,
28(9): 1343-1346

Rober M Lauder. Chondroitin sulfate: a complex molecule
with potential impact on a wide range of biological systems
[J]. Complementary Therapies in Medicine, 2009, 17(1):
56-62

Alban S, Franz G. Characterization of the anticoagulant
actions of a semisynthetic curdlan sulfate [J]. Thrombosis
Research, 2000, 99(4): 377-388

TR, E RS, AL 7, 55 BRI 2 I R B LR )
PRI PEIE P]. 61 Lol R, 2011, 32(12):180-205
ZHANG Lian, WANG Jinpeng, KONG Zi-ging, et al.
Degradation of chondroitin sulfate and antioxidation of its
degraded products [J]. Science and Technology of Food
Industry, 2011, 32(12): 180-205

Wlbefe, B 71 55 2R 45, 55— AR 7 TR B 2% 1Y
] 4 J7i%: P, 2006101462732 [P].2007.7.11.

YANG Xiao-bing, YOU Shou-yi, QI Dong-qi, et al. A
preparation method of low-molecular-weight chondroitin
sulfate: China, 200610146273.2 [P]. 2007.7.11.

[10]

[11]

[12]

[13]

[14]

Az o, I PR, 30, A R R R B 2K e et K A e R 1
JE R R[] P E BT AMEERE,2010,18(7):573-578

XU Yun-giang, FENG Shi-ging, WANG Pei, et al. Axonal
regeneration promotion by chondroitinase abc after spinal
cord injury in rats [J]. Orthopedic Journal of China, 2010,
18(7): 573578

SHCE AR SR A R AT BRI B R AC 1
R AR I R A S Bl A BT O D). R
2013,34(9):127-134

WU Jing-jun, LI Ye, ZHANG Chong, et al. Gene cloning
and recombinant expression of chondroitinase ac from
pedobacter heparinus and characterization of recombinant
fusion enzy me [J]. Food Science, 2013, 34(9): 127-124

TR R B E R R A R AL D] B E
TRE A AR T2 51,2013

YU Miao. The fermentative preparaion, separation and
purification of chpndroitinase [D]. Qingdao:Ocean University
of China, Bioengineering, 2013

A BT (TR NG, S B R 1 A S L P M AR e
TEPERFST D] AR R, 2013,29(8):1826-1831

JIN Bei, HUANG Mei-fang, HE Zipeng, et al. Enzymatic
hydrolysis of coconut protein and antioxidant activity of the
hydrolysates [J]. Modem Food Science and Technology,
2013, 29(8): 1826-1831

A Bz, BRI B EOR AL GO ST L 0]
AR & RHY,2013,29(3):534-538,486

ZHANG Zhi, ZANG Yun, WANG Qun. Study on
antioxidation property of acy lated anthocyanins from lonicera
edulis turcz [J]. Modem Food Science and Technology, 2013,
29(3):534-538, 486



