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Abstract . [Objective] The correlation between five elements and antimicrobial activity was stud-
ied in Ilex kudingcha C. ]J. Tseng collected from different localities and parts,in order to provide
references for the commercialization of tea
picking. [Methods] Cylinder plate method was

:2015-09-24 used to determine the effect of bacteriostasis

:2015-11-17 from llex kudingcha C. ]. Tseng after extraction

1987—>, , , by hot water. The contents of quertetin,

. kaempferol, ursolic acid and oleanolic acid were

* (2011BAI01B04) simultaneously determined with HPLC method,

(0992003A-20. 1208001-2-3, 14124002- and the content of polysaccharides was deter

3) mined by means of phenylhydrate-sulfuric acid

. : (1964—). method. Then bivariate analysis was applied to

‘ o the correlation between five elements and anti-

os6s » E ~mail: hshushi @ gxas. cn; microbial activity by SPSS. [Results] The order
Job— ),

of antibacterial activity from Ilex kudingcha C.
E-mail: lhg@gxfda. gov. cn. J. Tseng was ranked as:Guangxi>>Guangdong>>
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Hainan for the locality, Staphylococcus aureus >> Pseudomonas aeruginosa >> Escherichia coli
for bacterial species, and processed goods > buds > mature leaves for the parts. Except for
kaempferol,the rest 4 elements had a significant correlation with antimicrobial activity ( R <
0. 01). [Conclusion]Different tea samples have different antimicrobial activity and different con-
tent of active ingredients,among them quertetin, polysaccharides, ursolic acid and oleanolic acid

possess a significant correlation with the antimicrobial activity.
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Table 1 Ilex kudingcha C. J. Tseng samples from different localities
No. Locality Time Remarks No. Locality Time Remarks
1 Dukang V‘l}age'?‘andenff 2011-07-12  Cultivation.old 9 Zailu  village. Shanglin 5419155, Cyltivation,old
country, Guangxi prov country, Guangxi prov
. leaves . leaves
mce mce
1
g Tea factory of Tiandeng 11 0793 Cyltivation, 1o  Kuding village, Daxin 5019 715 Cypivation.
countrys Guangxi prov country, Guangxi prov
h burgeon h burgeon
mce mce
2
3 Shimin village. Tiandeng o019 4398 Cylivation. 11 Kuding village. ~Daxin 0114713 Cylivationsold
country, Guangxi prov country, Guangxi prov
. burgeon . leaves
mce mce
1 3
g Luobo willage, Wuming 919 5399 ultivation,old 12 Kuding village, - Daxin 5015 5 95 Cylgivationsold
country, Guangxi prov country, Guangxi prov
. leaves . leaves
mce mce
2 4 .
5 Luobo village. Wuming 501 1009 13 Kuding village. " Daxin 50141991 Cylivationsold
country, Guangxi prov Wild, old leaves country, Guangxi prov ) i
ince ince eaves
3 1
Luobo villages Wuming 1ol s ) Guling village, Mashan 1o s
6 countrys Guangxi prov- 201112721 Wild, old leaves 14 country, Guangxi prov- 201112722 Wild,old leaves
ince ince
2
7 Beiliang vlllage, Shangllrj 2011-12-22 s 15 Guling vll‘lage, Mashal} 2011-12-22  Cultivationsold
country, Guangxi prov Wild,old leaves country, Guangxi prov leaves
ince ince T
8 Paiyi  village, S.ha“gl”j 2011-12-22 . 16 Guling village, .Ma‘“ha? 2011-12-22  Merchandise, bur-
country, Guangxi prov Wild,old leaves country, Guangxi prov o
ince ince geo
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1

Continue table 1

No. Locality Time Remarks No. Locality Time Remarks
. . . 5
17 Limin village, Mashan 517 15 59 oy 33 Dama “village. Meizhou 019510 Cylivation.old
country, Guangxi prov Wild,old leaves country , Guangdong ) <
ince province caves
1
18 Longzhou village.Chong= 15 5313 Culiivation.old 34 Dema illage. Meizhou 5419 09 15 Merchandises bur-
zuo country s Guangxi 1 country s Guangdong
; eaves . geon
province province
2
19 Longzhou vllliqge,(,hAongf 2012-03-13  Cultivation.old 35 Yinjiang Ylllage, Meizhou 2012-02-10  Cultivationsold
zuo country s Guangxi country s Guangdong
; leaves . leaves
province province
3 1
20 Longzhou village, Chong= »15 4313 Cyltivation.old 36 Shitan village. Qingyuan 5199 13 S0
zuo country, Guangxi leaves country s Guangdong Wild,old leaves
province caves province
4 2
21 Longzhou village, Chong=  »19 4313 Cyltivation.old 37 Shitan village. Qingyuan 515 9 11 a0 )
zuo country s Guangxi leaves country s Guangdong Wild,old leaves
province G province
22 Ping” an Village’B‘“yan% 2011-12-23 . 38 Shitan village. Qingyuan 19 0511 Cyltivation.old
country, Guangxi prov Wild, old leaves country s Guangdong ) i
ince province caves
23 Guilong village, B‘“ya“% 2011-12-24 . 39 Shuiman village. Wuzhis~ 915 45 96 Cyltivation. old
country, Guangxi prov Wild,old leaves han country, Hainan leaves
ince province caves
2 1
24 Guilong village, Binyang 501715 94 . ) 40 ?ha“gha" village, Wuzh= 5015 09 96 Cultivation.old
country, Guangxi prov Wild, old leaves ishan country, Hainan leaves
ince province caves
1 2
25 Xinlian - village. Yingde 0190015 Cyltivation,old 41 Changhao village: Wuzh= 19 45 96 Cyltivation. old
country s Guangdong i ishan country, Hainan
. leaves . leaves
province province
2
26 Xinlian - village. Yingde 9019 0915 Cyltivation.old 42 Tea factory hospitals 519 (655 Cultivationsold
country s Guangdong Baoting country, Hainan
. leaves . leaves
province province
3 1
Xinlian village, Yingde o e . . elor (vl
27 ountrv.G do 2012-02-12  Cultivation,old 43 Fanyu village, Baoting 2012-08-25  Cultivation,old
;rs:ir:z/é uangdong leaves country s Hainan province leaves
4 2
Xinlian villages Yingde o R . . o L
28 ntry.Guangdon 2012-02-12  Cultivation,old 44 Fanyu village, Baoting 2012-08-25  Cultivation,old
;(;(L;Vinzfé suangdong leaves country, Hainan province leaves
1
29 Dama village, Meizhou 919 0919 Cyltivation.old 45 Bulong village, Haikou 2012-08-27 )
country s Guangdong 1 ) Hai . Wild,old leaves
province eaves country s Hainan province
2
30 ~ Dama willage. Meizhou 5010 0010 Cyliivation.old 46 Da’ an village» Haikou 2012-08-27 . '
country s Guangdong leaves . Hainz . Wild,old leaves
provinee caves country s Hainan province
3 1
g1 Dama village. Meizhou o019 5910 Cyltivation,old g7~ Qingshongvillage, Haik= 05 oo pp o
country s Guangdong leaves ou country, Hainan prov Wild,old leaves
province s ince
4 2
3 Dama village, Meizhou 5415 0510 Culiivationsold g Qingshongvillage, Haik™ 00 oo o7 o
country s Guangdong 1 i ou country, Hainan prov Wild,old leaves
province caves ince
3
Qingshong village, Haik- o ,
49 2012-08-27 Wild,old leaves

ou countrys Hainan prov-
ince

’

Note:Bud’s new leaf,old leaves are all leaves except for the bud
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,g/mlL, ;

34 29,30 s
2
2.1 s )
2 , > , o
> ; 2.2
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Table 2 The diameter of the inhibition zone of samples from diffenent localities
Diameter(mm) Diameter(mm)
No. No.
E. coli S. aureus P. aeruginosa E. coli S. aureus P. aeruginosa
1 13.23+1.12 32.1541.70 11.41+1.63 25 11.02+1. 80 28.99+1.76 14.29+1.22
2 12.62+2.34 25.2242.35 7.20+1.75 26 14.23+1.66 31.16+1. 44 15.2042.54
3 19.30+2. 47 45.28+1.75 31.0342.69 27 22.9042.10 38.21+1.72 23.6841.46
4 14.69+3.29 39.7141.01 23.7141. 20 28 10.00£1.78 21.124+2. 14 6.00£1.49
5 14.46=+2. 06 36.5041.19 22.3242.86 29 10.36=+3.72 29.4140. 86 14.39+1. 24
6 13.85+1.46 33.2142.08 19.91+0.43 30 12.44+2.23 30.46+0. 21 13.22+2.30
7 12.32+1.28 26.7543.04 7.38+1.99 31 19.41+2.75 32.7141.31 11.10+2. 47
8 13.70£1.03 25.2941.14 13.73+2.38 32 15.19+1. 35 32.50+1.01 16.28+1. 80
9 17.2241. 40 30.27+1.26 11.40+1. 66 33 16.86+2.03 27.8741.58 7.184+1.46
10 23.8041.87 29.88+2.97 16.73+2.61 34 28.0742.07 45.9040.99 26.17+1.55
11 22.6242.30 23.7241.46 12.95+4. 54 35 21.7043. 68 33.7942.31 20.0241.72
12 24,2741.13 43.86+1.41 25.954+1.17 36 27.8641.41 42,5042, 34 21.8542.62
13 8.01£1.79 22.75+2.16 0.0040. 00 37 14.26+2.83 34.534+2.89 15.514+1.77
14 13.234+1.59 27.7641.37 16.02+1. 28 38 17.47+2.10 36.12+2.33 16.55+1.43
15 17.06+£2.17 33.0540.52 16.67+3.25 39 10.40+1. 80 32.6242.51 18.92+1.35
16 25.1641. 66 41.07%2.04 24.8142.11 40 16.23+1.87 34.8041. 96 20.6741. 30
17 22.2441.99 31.2242.83 11.76+1.48 41 15.48+1.75 28.57+1.61 23.54+1.88
18 11.58+1.47 22.7942.00 8.01+1.62 42 7.80+2. 44 32.3943.25 17.90+1.49
19 17.06+£2.11 34.9941.17 17.55+1.90 43 11.50£2. 14 39.25+1.76 17.31£1.41
20 13.39+2. 26 30.68+3.55 13.60+1.12 44 12.82+2.72 31.0442.78 21.414+1.91
21 20.0841.35 36.64+3.03 24.65+1.62 45 9.3642.25 16.87+2.43 0.0040. 00
22 14. 0642, 47 27.0942. 26 15.82+2.09 46 0.00-0. 00 33.68+2.36 23.0941.76
23 17.10£2.62 33.8541. 31 14.70£1. 25 47 16. 08+2. 26 32.13%2.16 16.08=+1.47
24 11.3141.48 25.06+2.42 14.31£3.79 48 14.41£1. 20 32.2340.67 16.56+1. 38
49 14.19+1.61 22.1242.74 6.0040. 00
1
Note: The localities correspond to table 1
3 5
Table 3 The content of five active ingredients in different localities
No. Quertetin(pg/g) Kaempferol(pg/g) Ursolic acid(pg/g) Oleanolic acid(pg/g) Polysaccharides(mg/g)
1 456,565, 27 1637.19+11.6 173.67+5. 21 1.50+0.11 50.9446.78
2 191. 88+1. 54 982.1849. 89 188.3346.52 8.3340. 69 61.334+9.52
3 282.19+0.52 563.75+7.66 17.33+2.54 0.08140.00 93.6243.41
4 528.44+1.08 2117.18£22.70 184.33+8.92 2.4340.17 47.93+5.23
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3
Continue table 3

Quertetin(pg/g) Kaempferol(;.g/g) Ursolic acid(1g/g) Oleanolic acid(pg/g) Polysaccharides(mg/g)

5 51.2543.47 400.00+20. 63 84.6745.53 0.06940. 00 61.5544.99
6 15.00+1. 08 162.81+14.23 80.3347.39 0.05040. 00 47.0145.53
7 65.314+4.78 462.19+15.62 163. 00414, 04 0.21240.01 45.024+8.92
8 91.56+2.73 248.13+7.78 162.67410. 18 0.18+0.03 60.2847.78
9 37.8144.50 283.75+1.92 386.00+10. 16 78.00+8. 49 54.6148.05
10 325.31+5.12 520. 63414, 85 297.33+9. 82 57.67+7.17 86.49+1. 84
11 115. 0044, 37 311.88+4.47 468.00+13.11 78.337+5.96 99.60+2.75
12 956. 25410. 30 2285.00410. 89 287.00+17.49 28.33+1.41 79.22410. 11
13 16.88+2.68 169. 6944, 00 272.334+9.75 27.6742.34 63.7948. 45
14 35.3141.35 72.8144.32 139. 00+8. 86 71.337+4.55 53.654+12. 11
15 91.8840.49 361.25+6. 27 174.00413. 35 0.27+0.06 57.66+4.98
16 1366.25+5.17 250.63+6.08 291.67+11.74 58.00+9. 36 132.8042. 94
17 54.6940. 90 174.69410. 24 213.33+21.42 18.33+1.98 53.7044. 54
18 25.9442.57 328.13+5.56 150. 00+6.03 5.00+0. 37 53.94410. 01
19 13.75+1.73 177.5044. 24 35.6745.19 0.06140.00 45.67+5.68
20 6.56+0.19 75.3141.39 201.00+18.19 4,3340.19 49.46+3.95
21 8.75+2.01 253.13+5, 17 53.0048. 24 0.12-+0.00 54,2744.49
22 30.00%3. 00 113.75+5. 96 111.67+11.89 0.16=+0.001 68. 13+8. 64
23 18.44+1.18 183.134+2.12 125.0047.93 0.18%+0.003 51.5849. 42
24 37.1943.23 268.44+1. 80 451.67+12.73 74.6747.88 75.8146.23
25 408.44+5,15 1683. 44412, 40 105.33413.73 0.11240.001 55.4447.13
26 134.3842. 27 745.31+1.71 215.33+16.78 2.53+0.09 39.2346.10
27 1103. 7544. 06 3931.87+7.11 178.674+12.52 0.23740.02 63.1245. 22
28 78.75+7.39 206.88+5. 65 121. 6746. 45 0.26740.06 55.78410. 64
29 164.6944.19 709.69+5, 42 606. 33+20. 16 92.337410.03 59.7348.93
30 70.94=+2. 60 258.44+10. 95 606.00+18. 82 113.6749.52 38.35+2.78
31 28.4441.54 705.94+8. 66 396.33+16. 31 42.67+4.50 48.67+5.66
32 126.88413.07 713.75+21.67 263.33+3.99 13.33+2.76 61.62410. 34
33 130.9344.01 780.63+11.98 457.67+10. 95 55.67+6.66 22.30411.04
34 959.06+4. 33 313.13+7. 14 1363.67+15. 64 444,33+13.21 110.9143. 22
35 483.13+£6.59 1276.56+5. 34 246.33+9. 37 23.6742.24 44,99+8.43
36 575.94413. 89 3200. 63415. 80 420.00+14. 22 36.3343.42 68.4948.53
37 2.50+0.11 84.69+1.55 112.33+5.74 0.15+0.01 50.53+4. 69
38 48.1341.02 294,062, 04 226.004+10. 04 8.6741.09 52.27413.04
39 94, 0641.12 490. 00+9. 90 191. 33+6. 39 5.6740.75 45.26+8.05
40 31.5642.52 143.4449. 32 334.67+10. 29 27.0042.67 49.3646. 94
41 6.56+0.55 93.4347.37 328.00+14. 23 32.33+6.87 44,784+8.85
42 83.75+1. 64 348.12+12.35 365.00+9. 84 35.0041.05 66.1749.51
43 28.7540.61 108.13+3. 88 474,00+13. 36 100. 00411. 51 46.62410. 65
44 20.0041. 21 170.0042. 08 521.33+15.71 92.3347.42 60.52412.07
45 0.28140.08 158.754+2.73 86.00+8.17 0.67+0.05 28.6449.07
46 0.28140.08 11.25+0. 21 62.3347.39 0.11940. 02 25.8744.52
47 15.31+2.91 57.8140.75 445, 33+13.55 62.00+5. 83 53.94+8.63
48 5.944+3.12 36.56+1.10 87.33+7.68 0.13240.001 51.5146.99
49 5.63+1.19 88.7541.63 199. 0048. 59 0.24740.01 21.2945.75
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Table 4 The correlation between the content of five active in-

gredients and bacteriostatic effect in different localities

Diameter(mm)

Active
ingredient E. coli S. aureus P. aeruginosa
(Polysaccharides)  0.857 " 0.688"+ 0.847++
(Quertetin) 0.65371 0.897 "1 0.633"
(Kaempferol) 0. 089 0.324 0.075
(Ursolic acid) 0.899++ 0.967 "+ 0.858"F
(Oleanolic acid) 0. 664" 0.922"1 0.629 "
-+, 0.01
Note: + +, Significant at the 0. 01 level
b Ay Y
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o b
> > > ;
> =
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