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Abstract: The polysaccharide in Gleditsia japonic. miq was re-
searched. Based on the single factor level determination, the major
factors including liquid/material ratio, extraction temperature and
time were investigated by response surface analysis, and then its an-
tibacterial activity was studied by filter paper diffusion method. The
results showed that the optimum technology condition were using lig-
uid/material at 50 ml./g, extracted at 65 ‘C for 80 min. Under these
conditions, the yield of polysaccharide was (31.520.54) %. Further-
more, when the concentration of polysaccharide was 100 mg/mlL, the

antibacterial activity was in this order, S. typhimurium <
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Staphylococcus aureus, and the minimal inhibitory concentrations of
polysaccharide against Staphylococcus aureus, Escherichia coli, S.
typhimurium, Bacillus subtilis, and Bacillus cereu were 25, 50,
50, 25, 50 mg/mlL, respectively.

Keywords: Gleditsia japonic.miq; polysaccharide; antibacterial ac-

tivities
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B vh rh B2 2 K 2 GE B K E N 1L B ¥ Gleditsia
japonic.miq;
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Al R 24 R 43 A 4L
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FORPEY TR b5

FRT—EEREAR R VN3 g E A
10 g, Bilg 20 g, & AL88 5 g, 7K 1 000 mL,pH 7.0~7.2,
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TG A P NS LS 3 AR R S e s R

(1) & [ Ee 52 me . [ e 32 BOWR B 60 °C, A1 3t B )
80 min, [ 2 YK, 4r WL B ol 25 0 1,35 ¢ 1.45 ¢ 1,
55:1,65:1,75:1,85: 1,95 1(mL/g), % £ [# kb %F 1l
B YE BT RN

(2) $R IS [H] (9 5% ) - [ 2 SR U EE 60 °C L iR & 1L 55
1 (mL/g). 4% % |l % 4 B 30, 50, 70, 90, 110, 130, 150,
170 min, [8] 3 2 W, 25 4% 38 B ) % 1L 2 36 2 018 R 1
AT

(3) $EICR BE 09 52 A [ 78 W [ b 55 0 1(mL/g) , Bl
PR 2 B 80 min, 4y H % B R E N 20,30,40,50,60,
70,80,90 C, % £ 4R UL XF 1L B 32 BRI R L,
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L2.4 MR
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B4R (6 mm JEARIR AL 48 160 °C TR 2 b, 4
ML 3 AU AR R, F TG 78 7K 8 Y 1 20 A% 1 480Kt B, 4 i R T
A3 U AR BE AT 5 A B8 T ARG IR U E R B AR
Frh 37 °C L3557 24 h g N HAN B B HAR
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Figure 1

charide in Gleditsia japonic.miq
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JEE B A B T R A0 M 2 A o 2 B RE S A M IR
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SONEAN K UL 2 iy s e S A S 7 R S 1 B A o
D e 3 (BB BOIRLEE O 60 °C
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Figure 2
in Gleditsia japonic.miq
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Figure 3

polysaccharide in Gleditsia japonic.miq

2.2 MEHMEELLERSHRRNIZHBER

168 [ Z iR 50 (9 L A 1 . R JiT Box-Behnken i 1
IR 7 98 W] 5% ) 22 WiEAS 2 0 U [ L L B B I L SR BB 3
AHEZE AT R AR B E 17 AR S £ R
Wit 545 R R 1.2,

x1 B EEIRE Box-Behnken it EZE MK EHBELE
Table 1 Experimental levels employed for

Box-Behnken design

K A (mL/g) BARKU ] /min - C 4&Hk g /C
-1 3001 40 30

0 5001 75 60

1 701 110 90

F2 ABETELER

Table 2 Box-Behnken design and observed responses

P a= A B C Y 3%/ %
1 0 0 0 31.32
2 0 1 1 29.58
3 1 1 0 22.54
4 1 0 1 23.15
5 0 0 0 31.23
6 —1 1 0 21.98
7 0 0 0 31.48
8 1 1 0 23.69
9 -1 —1 0 21.07

10 0 —1 1 28.06
11 —1 0 —1 20.69
12 1 0 —1 21.81
13 0 0 0 31.46
14 0 —1 —1 27.98
15 0 0 0 31.52
16 —1 0 1 21.34
17 0 1 —1 27.82

fdi ] Design-Expert 8.0.6 8 #1732 5 25 5 43 7. LA
R MR e N A B 20T B A R

Y=31.40+0.76 A —0.43B+0.48C —7.85A* —1.23B* —
1.81C*+0.06AB+0.17AC+0.42BC (R*=0.999 6), (2

MR 23 ML IET ZAa A F= 1 786.56<C
0.000 1 5P<C0.000 1,1l &3 Z BRI P= 0.321 4>
0.05, KW AT 35 BE 847 - 3 30 152 22 /0N AT ) T A B ok
Fen W R AH 5 B AR R0 22 T 1] A 06 R AR Y R R A 56 R K
(R%) 3 0.999 0, 15 B 99.90 % 1 mi 7 {4 114 748 4k %5 1] 58 5t 3%
BRI AT IR, N, AR 3 AR MR BB EETEL AL
B.C.A? B \C?# i 35 (P<C0.000 1), %} 1 3% h Z 15 R %
M) £ R /0 PR 28 50 Ay« Y I L = i T ik 8 > $R LA ]
2.3 BESHEERNITZHNEEMEEST

H L 4 AT VTR B X e I 5 e A B B ] &R
BE T ] L ey T £ 57 506 T S R AR A A L HL A b I B A
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Table 3 Result of variance ( ANOVA) analysis for the
fitted quadratic polynomial model
TRE CEAFM OBME By F 14 P
RO 302.18 9 33.58 1786.56 < 0.000 1% *
A 4.67 1 4.67 248.30 < 0.000 1**
B 1.46 1 1.46 77.80 < 0.000 1**
C 1.83 1 1.83 97.57 < 0,000 1+~
AB 0.014 1 0.014 0.77 0.410 4
AC 0.12 1 0.12 6.33 0.040 0*
BC 0.71 1 0.71 37.54 0.000 5*
A? 259.28 1 259.28 13 796.28 < 0.000 1**
B3 6.42 1 6.42 341.57 < 0.000 1**
C? 13.75 1 13.75 731.75 < 0.000 1**
Sz o1z 7 0019
R AU 0.072 3 0.024 1.61 0.321 4
=3l 0.060 4 0.015

J=¥:l! 302.31 16

tox % FREEZE(P<C0.01), « 3R E2E(P<0.05),

110
103
96
89
82
75
68
61
54

HRI ]
Extraction time/min

30:1 38:1 46:1 54:1 62:1 70:1
WL L
Liquid—-material rate(mL/g)

(a) LA

PG
Extraction temperature/C

30:1  38:1  46:1  54:1  62:1  70:1
& E

Liquid-material rate(mL/g)

(a) FmLA

Figure 5
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BE BB A 10 350 F- 2% , 3% W HL %k 22 W45 232708 4h 19 52 I R K
Hi P 6 AT, AR ORI R B ) i pth R 2 BOF 8, R
it 22 W AT 3 1 52 e 5K R

A 256 AR 4 g 17 gl TR 35 3 A5 L 12 S 2 B Y de A 4 B
T A& R W E 51,02 0 1(mL/g) 4R EUR B 64.77 °C 32
BT IA] 82.02 min, E K IB T 2 & F A RKE KA &
31.502 5%, IS BN AE S PRRAME A1 & — 5 W R BT LA
¥ UL 25 Ak R EE 50 0 1(mL/g) , #2HU ] 80 min,
PEBORSE 65 C L AR MAR S T PAT S8 3 Ik A B 2L
BEAFH N (31.5240.54) Y0, 5 T 56 A — 50, 6 97 AR 2k i
N THT 25 JUr A5 20 11 11 8 3 2R I L 2 S 806 T
24 WEESENMEFHE

B8 4 WA, 2R 2 HEVR S 100 mg/mL B, %) 4 8
0,78 7] IR TR R RS B2 60T O30 ) 25 R e L A0 A R 3 S Ry
14.5,12.0 mm;iZ WK JE T 2855 W 17T R R AF 5 5 0% R
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R I T M B 2 e P 84 o 410 B B AR R Ot A
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Figure 4 Response surface and contour plots for the interaction effects of liquid /material and extraction time
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Response surface and contour plots for the interaction effects of liquid /material and extraction temperature
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Figure 6

M IE L WA WK BE O 100 mg/mL B, Z2 0V 0 48 TR 1Y
PO RO O« 4 B (070 2 BR T > R A 2E AT B > R 2R AT
B> RG> T IR . BT &, Ll 2 36 20 4] 9 2 [T
BH P PR 0 410 1 PR 22 IR B M R

1% 5 AT, 1 2 3 2o A b TR A AN [ R A R AR
FA S EC A0 B 0% e B o 2 W e B Y IR AV T 5 T O L 24 2 B
JETE 15 mg/mL B, %F 5 4 2 1§ ¥ J0 00 78 L 2 2 Ik
BEAE 50 mg/mL K L BB R BN B, IR L
Y e /NI B VR BB MIIC 4359058 < 4 2 ( 4 & BR B4 25 mg/mlL,
KIGFFHE 50 mg/mL, V0 '] K B 50 mg/mL, A B 2F £ 4T 5
25 mg/mL, A ZF M AT 50 mg/ml,

x4

oW W
[ =l )

o
I

2
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Yield of polysacharide/%
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Response surface and contour plots for the interaction effects of extraction time and extraction temperature

3 Hhiig

SR FH ;R ) 1o i T 43 T 9 6 L R 3E 2 B K SR I 2
HEAT AL A5 30 4 S FAR NG 2 WE HR OS5 1R B [ 50 1 1
(mL/g) 4RILHT[E] 2 80 min, $EIIR A 65 °C . 7E L HE IS5
PR Ll R 3 S 1975 288 (31.5200.54) %, A A T At 42 B
T s IR BRI S — P A O 2 B 1 O s 40 T R 5 %6 B AL
Y S 22 EA — A A AT A B L R LU
PGV A R 2F A B I R 2R AR O AR R R A B ) L e
HKEPMEBCR MR R L AR REH T —f iR E
L WA —Fh IR vk T — 2B AT R 6] i & RR [6] 42 I
51 238 2 M I TR RO R T R G 4 T E AR

W23 & X Il H A I E

Table 4 Bacteriostatic activity of antibacterial activity of polysaccharide in Gleditsia japonic.miq

W s e 2 vk B/ 7 Y B A2/ mm
(mg+mL™ ") SHOAMARE KBHE DITRE AR E B RFE
100 14.5 7.1 7.0 12.0 8.6
75 11.2 6.2 6.6 11.0 6.0
50 7.3 2.4 2.2 6.4 2.0
25 2.6 0.0 0.0 2.0 0.0
725 A R CE 3R KO 0.0 0.0 0.0 0.0 0.0
F5 WEXsHEMRREMNSNIMEKE(MIC)'
Table 5 MIC of antibacterial activity of polysaccharide in Gleditsia japonic.miq
L3 2 vk B/ 7 Rl
(mg + mL™1) GHOMARE KBHE PITRE MAEFEFE B AFE
100 + + + + +
75 + + + + +
50 + + + + +
25 + — — + -
15 - — - - -
25 [ B C2E H R KO - - - - —

T FORAWEE L RN IR E

(T #% 206 1)
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