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Dynamic Change in Bioactive Polysaccharides and Antimicrobial Activity of Kudingcha (Ilex kudingcha C. J. Tseng.)
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Abstract: Purpose: To investigate the dynamic accumulation pattern of the main antibacterial constituent, polysaccharides
in Kudingcha collected at different months. Methods: Kudingcha was subjected to reflux extraction on a hot water bath
and the process was repeated for three times. The cylinder plate method was used to measure the antimicrobial capacity.
The diameter of inhibition zone was used to determine the optimal harvest time for Kudingcha. The sugar content was
determined by the phenol sulfuric acid method. The correlation between polysaccharides and antibacterial activity was
evaluated. The fingerprint spectra of Kudingcha aqueous extract obtained by Fourier transform infrared spectroscopy
(FTIR) were studied and the correlation between characteristic peaks and antibacterial activity was evaluated. Results: The
polysaccharide content in Kudingcha increased gradually during the first three months, and reached the peak of 96.6 mg/g
in April. Then, it declined gradually to the lowest level of 47.7 mg/gin December. The greatest diameters of inhibition zone
of Escherichia coli, Staphyloccocus aureus Rosenbach, Pseudomonas aeruginosa were observed when exposed to aqueous
extract of Kudingcha harvested in April, and the lowest level when exposed to Kudingcha harvested in December. This trend
was similar to the observation for polysaccharide content. Conclusion: The content of antibacterial components is at the
highest level in Kudingcha harvested in April, and the best harvest period is in April. Glycosides and polysaccharides are
antibacterial components in Kudingcha.
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Table1 Diameters of the inhibition zones of three bacteria when exposed
to aqueous extract of Kudingcha harvested in different growth phases
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1H 68.33+5.46 22.00+1.60 37.57+1.01 18.20+0.22
2H 60.84+5.71 17.23+1.49 38.23+1.30 13.63+3.72
3H 73.00£10.17 18.031+0.40 37.87+£0.86 24.46+2.17
4H 96.60+7.07 24.87+0.23 43.09+0.44 32.07+1.86
5H 82.40+11.35 23.23+0.72 40.37+1.39 29.02+0.89
6] 76.70+£3.78 22.61+1.07 40.234+0.99 29.67+1.46
7H 69.20+6.92 21.27£0.16 35.24+1.14 23.65+1.18
8H 67.40+7.49 22.21+0.94 34.88+1.23 26.87+1.33
9H 67.10+11.58 21.03+1.70 33.75+1.76 20.48+1.34
104 56.90+6.84 19.15+0.86 35.65+0.53 22.85+1.30
118 70.80+8.64 21.96+0.22 35.17£0.50 22.62+0.45
12H 47.70+11.39 1541+1.01 31.21+£0.26 21.92+1.49
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Table2 Correlation of antibacterial activity with polysaccharide
content as well as IR characteristic peaks for aqueous extract of
Kudingcha harvested in different growth phases

JiH ApttEAEEER:  SHOHGREIRELR  SREEIEEER

PHEnE 0.836% 0.856%* 0.726%
806 cm’ 0.195 0.627% 0,067
1277 em’ 0.728%* 0.896+%* 0412
1523 e’ 0.735% 0.915% 0.522
1735 em” 0.703* 0765+ 0321

W s P <005 K ERFMK ;s P <0.01 KT FEZHL.

22 W T EAFRBGRL AN GG B

H T4 000~2 000 cm™ i $ 3 Bl 9 776 45 9 55 (U HL,O0
FCO, MM i,  BARIXIX S5 P IR i b 2 5 00, Ry
TEPEANTR . FW U4 FFORIR, AT LLER4 000~400 em ' 4T
AT B 43 NEFIESI X (4 000~1 300 cm™) LA
JeRSX (1300~400 cm™) FAN X4, HAFRAE 4R
X P R A e 5 A i R T A R AR B 7 A, B H A2
R%, (HEAMRBAOREY, TEHATESEERA.
GUXMEOAE, ZXEZME AR, BAHBRIREE.
Mo T EMFE AR, 1% X AR 40 2 5
Fa 8UIX K F XA S5 R S ARG i Bh e oA a8
L1 AN 1 K5 40 B i £ EER T 1 800~400 em' [X i B
BB LT, MR AR RURR v R, KSR BT AR
LR, ARAE LD AN SR IS 1 U3 &, 1735 em ™ Bk
FEM g™, 1 601 om ™ BT A 77 FE ZRIR S R i i,
HA1 601 em™ 5 RN AEM LS #, 45 & AR LA 25 R 2T



46 2014, Vol.35, No.09

E6miltl=

XAERNBFSE

(&5 T HEMZ P 53 FT e N 05 M i 2R S oA R 45
BlhnpEsE, AP RAFAE. #1735, 1601 cm™ ' RA4E
T T AOKIRY R A Re A A B RS RN
1523, 1454, 1392 cm ' & RH 3, THEC—HZ
PRENHIZE LU 12770 1 124 em ' #433K H C—C A 4
I B0 FE R UL 43>k H C—NAR 4 3R sh i i e 1 083,
991 cm’ f 53 I WL A& C—OHR 5 A I Wig i, 900 cm™!
DA P49 W o e ) o B i s R i e 25 B BT IR
BT RKIEY P FRESHEZREL, TEYR, X5TA
W e sh ;B —5

1800 1600 1400 1200 1000 800 600 400
PeH/em !

-1 601
1454

1392

1277

0.0 ‘ 1 : 1 : RN : 7H
1800 1600 1400 1200 1000 800 600 400
WeE/em !
1 1-R2FETHRARUHLIMDEER
Fig.1  FT-IR spectra of aqueous extract of Kudingcha

1

—a— 806 cm™
—— 1277 cm™
0.20 —— 1523 cm™!
—~—1735cm™!

1

AL W i 7

0.00

23 45678 910112
At
H2 1-12HETFKREMAIIOLERERE R (L
Fig.2  FT-IR characteristic peaks of aqueous extract of Kudingcha
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