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Comparison on anti-microbial activities of six kinds of teas processed

by the same raw materials

yuH  h
PENG Ying-qi' LONG Jun®
wAHE B
YUAN Dong-yin'

(L WA K2 22 R M R SE e =8 . v Kb
W w1

ZHOU Yang'
41012852, H & T M0 i 9 i e B A1 XL AR A E S AL
4150005 3. 1) 45 44 D BE AL 20 A1) BRI R8T bt TR Kb

T
LIN Ling'
fa!

&
GONG Zhi-hua'
XIAO Wen-jun'?

410128)

(1. Key Lab of Tea Science of Ministry of Education, Hunan Agricultural University, Changsha , Hunan 410128,
China ; 2. Qi-li Bridge Street Office of Liu-ye Lake Tourist Resort, Changde, Hunan 415000, China; 3. Hunan

Collaborative Innovation Center for Utilization of Botanical Functional Ingredients, Changsha » Hunan 410128, China)

WE:AH AR TR TARFLGPHAR . AAS
EAEFYLF 2o RSt A RMA H LB R A5 A 40 T %
R B AT AEAKRFERAFERELRFR T A
Mt & H 3k H (Staphylococcus aureus) | Ak 3 ¥ o
# & (Bacillus subtilis) . X ¥ #F # (Escherichia coli)3 # #a
B R 2w E niger ). "% B B #
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Abstract: In order to study the anti-microbial effect of the six kinds

( Aspergillus

of tea under the same processing raw materials, the spring tea {resh

leaves of C. sinensis cv. Bixiangzao were processed into fixation of
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fresh leaves, green, yellow, dark, white, oolong, and black tea.
The anti-microbial activity against Staphylococcus aureus (S. au-
reus) s Escherichia coli (B. subtilis), Escherichia coli CE. coli),
Aspergillus niger, (A. niger), Saccharomyces cerevisiae (S. cere-
visiae) of 7 samples were determinded by the Oxford cup method.
The Minimum inhibitory concentration (MIC) and Minimum bacteri-
cidal concentration ( MBC) of 7 samples were determined by the
method of two times dilution using the microplate of the 96 hole. Ex-
perimental results showed that 7 samples had inhibition effect of bac-
teria and had no obvious effect of A. niger and S. cerevisiae. The an-
tibacterial circle size of 7 samples of S. aureus, B. subtilis, and E.
coli showed that the trend of antimicrobial activity was; fixation of
fresh leaves™green™>yellow>dark™>white=>oolong™>black tea. The
MIC showed that the trend of antimicrobial concentration was: black
tea™>oolong, white tea>>dark, yellow, green tea, fixation of leaves.
The MBC showed that the trend of antimicrobial concentration was:
black tea>>oolong, white, dark, yellow tea™green tea, fixation of
leaves. The antimicrobial activity of green tea and black tea was sig-
nificantly different from other teas (P<Z0.05).

Keywords: tea; anti-microbial activities; six kind of teas; minimum

inhibitory concentration; minimum bactericidal concentration
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Bk ATCC 25923 (Staphylococcus aureus) i B 2 #1 FF 1
ATCC6633 (Bacillus subtilis) , W8 B% £ CICC31105 ( Sac-
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(25 min) >t (120 CH— £ F (60 “C)H7 T 2187

(4) B R A“RH (250 C)—>F14E (25 min) & H#fE
(33 h)—>& (25 min)— £ F (60 C)” T JpH1r,
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(6) A5 (2% R A mg 5 JR 2% Ly 2, B I
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2>20 mm M ;15~20 mm K EH;10~15 mm Jy
B57~9 mm AIREG <7 mm FAGUR. LIJER K KR E
FLESE 3K,

1.2.6 NI ZE 2R e A4 7 e B (MIC) Fed R 4% ek [15])
B9 AR 96 FL AR AL AT I S5 0 10 1 i B . 96 L 4 Al AR
8 HN 1247 . BN —HKE Y. A HEI 100 pL AR &5
FHEE I~T PR LATAE 2 47 AW B2 120 mg/mL
B2 100 pl, ZE55 2 4T IBUR 5T 100 pL WKF565 3 17
HORTFHE SATES S ATRKEL . 5 11 47 M IE W H
100 pL 38 . #E 2~12 17 i A 47 i P& 0.1 mL, I
WA 8 1~12 47, G WBE R 55 5 60,30, 15, -
0.117,0.059 0 mg/mL. ARG 5746 B 5% A 37 Ch;
324 b, EEELTE AR A 28 CHEFE 48 h, B REHRE Hi%
WEE A WA RO 257 B BCE WU . B G
4 B /N W R I K 2 R ) e A B B L AT 3 UK

1.2.7  ARRAZERE R W (MBO) A AR ¥R SCik[16]
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B 37 “CHi3% 24 h, F A WU B RE 28 CEF R 48 h, WLEEEE
SR T ARBUN T 5 A 00 35 5% 1000 e B Ok J AR % B vk &, 1
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PIHIRCR BRI R > WA B F RS AR50
KIGATF BB AR R AN GRS ER B ARH
AL UL B R ERE R[] T E 2R B 4% Rk 40 v
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Table 1 Anti-microbialcircle diameter of different tea samples mm
259 Kt MR ZFIAT R S EEAERE O B Bt
& R 16.05+0.22" 17.04+0.55" 16.22+0.78" — —
PN 15.3540.18¢ 16.8040.21" 16.1540.42> — —
WA 14.17+0.71¢ 15.40+0.72¢ 14.42+0.27¢ — —
B 13.29+0.81¢ 14.86+0.24¢ 14.35+0.37¢ — —
H 25 13.00+0.32¢ 13.3040.334 14.0841.30¢ — —
HAR 13.45+0.43¢ 14.37+1.30¢ 14.78+0.91¢ — —
25 8.00+0.00f 9.80+1.14¢ 9.08+0.694 — —
CKRK#EHZE)  23.0040.42° 34.7740.67¢ 28.52+0.12¢ — —
T ARG B R A R ) AA 1 3 P 25 7 (P<C0.05) . — RN RCR AW &,

NRIRLEIMBERORAFTEZ 5 AT BE R AT 7 AR B 2R
S - JEOREAR [7] o L P50 T T 20 () 6 A 5 o e R AR A
RCACTN: =P o A WY 42 R e R S N K o T e ] D 2
SR b B0 22 S A AT 2 I X 22 G A A o R
2 PR BP0 B A o AR o T A ST 2 I 4 o TR Y
WFIELE R 10 mg/mlL 25 £ B X ML 3G /8% 5 40 11 0051 % B
i e 410 4 S B S, 100 mg/mL 2% 25 195 3of T8 o A 410 A AR
ABEFEE T AE ST 2 BT A0 28R AN W AT RE S A
WWBEAR K,
22 TEFHERBEMERE(MIC) &RERXEKRE(MBC)

B LE B

HT 6 2 T S 2% 0 4 A AU 56 A R IR R X LE HL At 2
R RBE AR LR MIE Foe o KA TP P AL SRS A
BZF AR R 000 9 A BR B L ORI AT B 9 MIC R MBC

*2 AEAFHEREIERE(MC) RERE
K E (MBC) b &
Table 2 MIC and MBC of different tea samples on

different microorganisms mg/mL
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Wk 0.94,1.88,7.50 mg/ml; £ 28 7E ¥k BE 43 Bk 7.5, 15,
30 mg/mL WA 08 FE L W B 43 3 A 30.7.5,30 mg/mL
RHAERKIER. AKERT S HEaEERE . KB FE Y
MIC 2B 208> F R CH A > RE AR 28 A
BRG X RE R R AT R A MIC 2B . A% >F K AHE
BESEAR B B ES, A4 E AR AR KB
FETA M MBC 2 40X >FH 2 AR BRE B E >4
[ A 4 s o B 2R AT A ) MBC R B - 405 > H 4%
HAEBRESER>GR BHENBH. 3 FaE MIC,
MBC 2 @H FEANKRELE LM ETMILEER S5
PP A8 Ak 0 B 55 22 W L L 2% 3R 4 40 5 0 A R R —
F AR S 1
2.3 FMHPHBIELRSFTNELRMBEXE

SR, ERE A VSRR VE R BR ARG E
AN 4.63%,3.57%,3.37%,5.49%,3.78%,3.94% , H
e 3.4 A A ) 0 JEURE 28 5 AN [R) 0 T 20 T . AR A A
REBL, HPSBERERLZHm S B axn 2.78 ., JLER

R3 FARAFHEENZERS

AR MEZ B A B HEARA-FLHARERER.GXK
L RN 17,18 ffF . AT MmOk LA
FEMERGERA. RS RRIMMAERMN 1.94 f5. mnk
oA

AR R 1.26 . ik 5T

t
o .

B KR EYISEY TS T A BT 4 . 56 3 Al AR B
ROR B ZE A O (P<C0.01) s W mEG 75 25 90 B RBCR 2 RS

9T ] A8 2 W vl 3 S 0 B A M I 1 R U2 K A
N RE 55 TR B T S A A A R R A RN R B T RE A
AMH A . T EGCG AT 38 i 58 i 240 6 o 964 48 A B 3
T P AR R 2O S A AR T 2
1 22 0 AH EL VR 34 T LLRY R 22 1 9 B0 BOR . X sk )
{9410 T H S R B2 A7 56 o ] R TR SR i 2 ik R AR S 40
SICR B IR B R R AR O A SR ol e L 9K 3R B — R Y
TR P AR T A R A 2 S R R AE R W IR T
XU R 2R ) S AN S 3 5 Y A I T R R S A
KEZBHH K.
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Table 3 Main biochemical components of different Table 4 Contents of catchins and constituents in
tea samples % different tea samples %
WwE O MEHBAKLEY KW mnEeE KR #% EGC DLC EC EGCG GCG ECG @i
[#] Ff 6.56 28.35 3.92 40.60 [#] Ff 0.452  0.451 0.215 9.882 4.840 2.347 18.187
(52 S 6.23 26.23 3.85 41.99 L% 0.492  0.298  0.207 9.248 5.537 2.393 18.176
AT 6.88 26.09 4.40 39.92 #WAX 0.458  0.262  0.325 8.194 5.018 1.909 16.166
| 6.38 24.92 3.84 39.45 S 0.425  0.361  0.176  6.133  4.129 1.388 12.613
H %5 5.65 22.95 4.52 38.71 H%E  0.159  0.080 0.114 6.541 2.665 1.721 11.281
H 4 5.54 23.15 4.70 38.41 HZ%  0.365  0.215 0.184 7.112 3.682 1.869 13.427
a5 3.55 10.20 4.82 29.00 a5 0.110 0.015 0.197 0.265 0.132 0.340 1.058
x5 EAUBSEMEBREZNEXYE
Table 5 The correlation between biochemical components and antibacterial circle diameter
P B e KZB e KR EGC DLC EC EGCG GCG ECG LA H M
KIEEW
PNLa R 0.914** 0.978** —0.723 0.967*~ 0.791* 0.793" 0.714 0.990* * 0.930 " * 0.967** 0.980* *
SO A ERE 0.886* % 0.968**  —0.712 0.979* * 0.738 0.740 0.040 0.971* % 0.901 " * 0.958* * 0.956 " *
B ZE AT B 0.915** 0.955** —0.817* 0.948* * 0.813* 0.818* 0.215 0.956 " * 0.934 ™ * 0.924* 0.960* *
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