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[ Abstract | Objective; To establish the fingerprints of 7 effective parts from Polygonum capitatum ethanol
extract, and clarify the contribution of the chemical components represented by all peaks at different sites to the
antibacterial effect, and then to reveal the material basis for the efficacy of P. capitatum. Method: UPLC-TOF-
MS was introduced to analyze fingerprint of different polar part of P. capitatum ethanol extract, and the chemical
constituents of all peaks were analyzed, 96-well plate method was adopted to measure minimum inhibitory
concentration (MIC) of different polar part for Escherichia coli and Pseudomonas aeruginosa. Partial least squares
regression analysis was used to establish the spectrum-effect relationship. Result: Positive correlation peaks of
different polar part for E. coli and P. aeruginosa were 9 and 13, respectively; its main antibacterial ingredients

ranked as No. 1-5, 15, 19. Conclusion; The main antibacterial active sites of P. capitatum for E. coli and
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P. aeruginosa are four polar sites (A, B, C and D) with strong polarity, the main active ingredients are 6-

galloylglucose, 3, 6-digalloylglucose, 1, 3, 6-trigalloylglucose and davidiin.
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Polygonum capitatum ; antibacterial activity; spectrum-effect relationship; partial least

squares regression analysis; minimum inhibitory concentration; davidiin; 6-galloylglucose
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F1 SHELEREMMUAIULSYURETR
Table 1 Compounds in different polar part of Polygonum capitatum and their peak areas
[E=3 ty/min A B C D E F G
1 0.96 66 553 - - - - - -
2 1.45 71 267 - - - - - -
3 2.10 57 316 - - - - - -
4 2.33 24 074 - - - - - -
5 2.80 32 042 - - - - - -
6 3.95 96 053 630 503 43 789 - - - -
7 4.70 - - 58 665 - - - -
8 5.05 147 758 1 479 403 76 567 60 165 - - -
9 5.81 - 23 504 - - - - -
10 6.01 - - 154 773 - - - -
11 6.13 27 095 182 670 27 095 - - - -
12 6.76 - - 59 591 - - - -
13 7.33 - - 191 303 - - - -
14 7.35 - - 109 254 - - - -
15 7.48 - 96 383 333 482 - - - -
16 7.61 - - 69 265 - - - -
17 7.95 - - 103 609 - - - -
18 9.14 - - - - 55183 - -
19 9. 66 - - 557 117 1 384 209 - - -
20 10. 48 - - - - 215 605 31 994 -
21 10. 61 - - - - 86 052 - -
22 10. 69 - - - - - 273 775 13 042
23 11.01 - - - - 88 406 - -
24 11. 04 - - - - - 533 100 -
25 11.59 - - - - 57 459 - -
26 11. 69 - - - - 85 252 106 931 -
27 12.39 - - - - - 238 285 -
28 12. 41 - - - - - 51377 96 046
29 12. 89 - - - - - 1 067 855 4 264 209
30 13.42 - - - - - 17 033
31 13.74 - - - - - - 50 058
32 13.77 - - - - - - 274 337
33 13. 81 - - - - - 19 368 -
34 13.91 - - - - - - 28 621
35 14.02 - - - - - - 959 232
36 14. 06 - - - - - - 194 335
37 14. 11 - - - - - - 37 138
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UPLC of different polar part of Polygonum capitatum
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Table 2 MS data of 37 compounds in different polar part of Polygonum capitatum

. SEE FIE(H
No. M = - (m/z, (m/z, A MS/MS B F
min — -
[M-H]") [M-H]")
1 0.96 C;3H,0, 331.067 3 331.067 1 6-1% £ F I Bk 4 24 b 162.015 0,125.025 0
2 1.45 CyH, 0, 483.077 0 483.078 0 3,6- I £ TR I 7 4 b 331.071 7, 313.061 1, 169.014
125.025 1
3 2.10 C,HyO,, 483.077 3  483.078 0  3,6- 3% £ T FR I 4 45 331.081 2, 313.072 3, 169.013
125.025 1
4 2.33 CypHyO0y, 483.0772 483.078 0 3,6 — V£ T Rk 45 b 169.014 1,125.025 6
5  2.80 ChHyO, 483.077 0 483.078 0  3,6- 1% £ T FR Ik #4548 313.073 9,169. 014 3,125. 025 1
6  3.95 CyyH, 04 635.087 4 635.089 0 1,3,6-= V%1 FRRMmE %450 483.077 2, 465.066 5, 313.056
169.014 5
7 4.70 C;5H,,04 289.0720 289.0718 ( +)-FJLAE 123.009 5
8  5.05 CypyH, 04 635.088 2  635.089 0 1,3,6-= 3£ 1R Ik 4 45 % 483.079 8, 313.061 4, 169.014
125.025 6
9 5.81 C,Hy0, 785.083 4  785.084 3 1,3-7-0-% & FEE 4 ,6-0-(5) - 313.056 4,169. 014 8,125. 025 4
7N PR Rk TR T I Rk - D - 4
10 6.01 CyHy0,, 577.133 8 577.135 1 1,3,8-= 5 L-6-H 2L 4, 1-0- 169.013 3,125.025 2
[ 4-hydroxy-E-cinnamoyl-( —2) -8-D-
glucopyranoside
11 6.13 C,H,,0p 635.087 1 635.089 0 1,3,6-= 3£ 72 Ik 7 45 465.070 6, 313.055 0, 169.016
125.025 7
12 6.76 C;sH,,04 289.072 1 289.0718 ( +)-FILLEE 123.010 2
13 7.33 Cy,HyOp 635.088 4 635.089 0 1,3,6-= 1% £ T R ot 7 24 465.064 1 169.015 1 125. 025 4
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k2
" S AE I fE -
e (m/z, (m/z, (2L MS/MS e
[M-H] ) [M-H] )
14 7.35 CyHy0 729.1458 729.146 1 3-1& 5 TEAEE AL 7 % B1/B2/B3/B4 407.074 8
15 7.48 CpH,, 04 635.088 3 635.089 0 1,3,6-= 3£ 1 W2 Ik 1 45 4 465.067 1, 313.056 4, 169.014 0,
125. 024 8
16  7.61 C3Hy0p 729.145 4  729.146 1 3-WETEAELFE LT X B1/B2/B3/B4 407.075 0
17 7.95 CyHy0,, 785.083 8  785.084 3 1,3-2-0-W 8 FREH4,6-0-(S) - ¥ 465.063 2,169.013 7,125.025 5
Fk TR W i -B- D A bl
s 9.14 Cy,H, 0, 491.081 6 491.083 1 3,3',4',5,5’,7-5%%2&5@@,3-0-(5-0. 169. 014 7,125.025 6,151. 004 4
Tk J - -] R AT )
19 9.66 C,Hs 04 937.0953  937.0953  davidiin 785.085 3,741.092 9,589. 081 7
20 10.48 Cy HyO, 463.087 5  463.088 2 it Ji %2 -3-0-B-D-Nik I 7 1 45 301.034 2
21 10.61 Cy,H;30,, 441.0823  441.0827 3-0-1% B FELEILZER 287.020 2,271.026 1
22 10.69 Cy Hy O, 463.087 5 463.088 2 it f¢ £ -3-0-B-D-ik Wi 7 B 1 301.032 2,255.031 7
23 11.01 CypHy 0, 551.2119 551.213 4  nudiposide 520.203 1,359.150 4
24 11.04 C,HyO0, 463.087 6 463.088 2 il jz % -3-0-B-D-Nik e 4 45 1 301. 034 0,255.028 8
25 11.59 CysH3, 04 491.191 0 491.1923  schizandriside 331.070 3,169.015 1,125.025 3
26 11.69 CyHy 044 615.098 4  615.099 2 Hfi i 2 -3-( 2V £ T~ T Tk 4] 255 ) 301.036 4,151. 004 5
27 12.39 CysHi 04 491.191 4 491.192 3  schizandriside 331.070 6,169.013 4,125. 024 3
28 12.41 G, H,40,, 433.076 7 433.077 6 il Bz & -3-BlHiAr ok iR 2R A 300.027 8, 271.025 6, 255.029 6,
243.029 3 178. 998 3,151.003 5
29 12.89 C, HyO, 447.092 9 447.093 3 Mt 1F 301.025 9
30 13.42 CyHy 05 599.103 1 599.104 2  2"-0-1% & TR WL &% 1F 436. 085 4,301. 034 2
31 13.74 CyHy Oy 615.099 0 615.099 0 it ji 25 -3-(2-V5 £ T~ ¥ Tk 4 25 43 ) 301.0337,151. 003 3
32 13.77 Gy HyOy 431.098 5 431.098 4 3% HE-3,47,5,5" 8- LA HE-6,7-1F 285.039 7,255.029 9,227.035 7
P A
33 13.81 C,Hy, 0y 881.1568 881.157 1 3, 3'-"WEFEIFMAHEZE B2 407.081 0
34 13.91 CyHyOy, 693.203 6  693.203 6 helonioside A 517.115 1
35 14.02 CyH,, 04 599.104 1 599.104 2 2"-0-1% & T-FRmEA i 1 301.034 2,436. 065 3
36 14.06 Cy,3HyO0, 489.104 2 489.103 8  viviparum B 341.065 4
37 14.11 CyH, 04 735.213 2  735.214 2 6-Z [k HE-3,6- " FAl £ ik E A 559.162 8
F3 LBBERREMMEIBAT K IRAE S EEEE KN MIC WG R EAME RSN A>B>C =
Table 3 MIC of different polar part of Polygonum capitatum on D=F>E=G,B=C=D>A=F=G>E,
- . . .
Escherichia coli and Pseudomonas aeruginosa gL 2.5 ’fﬁﬁ'ilj\ :.j@ il Uﬂ {2 ( PLSR) ﬁj\ﬁ %Fﬁ SPSS
i KRR AR 16. 0 #cf o PLSR ) 34 {8 4k 16 6 U i BL 55 1/MIC
A 0.78 312 () JE [ AR A7 40 A, DA 0 0 iy e T R O A AR
B 1.56 1.56 1/MIC R RAS 5 A7 40 A1, 19 45 (a3 0% 5 24 25048
C 3. 12 1.56 RZ BB R, IR 4, SR ERE KR A FHW
D 312 1.56 PSR B IEA I BB IE R O A, EEAAAET A
. o 25 o 25 {37, FOAP BTRREE B 1 ~ 5 Ul 5 L 4t {2
] s . H R S E ARG G AT 13 4, B AR AE
. o s ‘b B,C,D &AL, STERER R M2 19,15 S, 454 ik
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Table 4 Partial correlation coefficients between peaks and

Escherichia coli,Pseudomonas aeruginosa

W kmREE el | KmReE
1 0.915 -0.251 20 -0.358 -0. 649
2 0.915 -0.251 21 -0.330 -0.603
3 0.915 -0.251 22 -0.169 -0.265
4 0.915 -0.251 23 -0.330 -0.603
5 0.915 -0.251 24 -0.152 -0.251
6 0. 341 0.457 25 -0.330 -0.603
7 -0.152 0.452 26 -0.355 -0.625
8 0.288 0. 482 27 -0.152 -0.251
9 0.203 0.452 28 -0.391 -0.366

10 -0.152 0.452 29 -0.372 -0.317

11 0.327 0.498 30 -0.152 -0.251

12 -0.152 0.452 31 -0.330 -0.251

13 -0.152 0.452 32 -0.330 -0.251

14 -0.152 0.452 33 -0.152 -0.251

15 -0.094 0. 587 34 -0.330 -0.251

16 -0.152 0.452 35 -0.330 -0.251

17 -0.152 0.452 36 -0.330 -0.251

18 -0.330 -0.603 37 -0.330 -0.251

19 -0.211 0. 626

3 g

AWFFE 535338 i UPLC-TOF-MS FI A % 1k
15 2 Sk B A [ B 8 B A0 14 i 3 P 33 B HL ) R i
A R 3 PR T PR B AR, 9 R A PLSR R
S AL AN (R A 0 2 r 25 2 B 20 X R W 352 A A
) 2 AP BT A T 28K G AR, DA A5 B AN ] B A S AL
A T 6 5 10 TR AR B AR SR .l R M AR

AT, Sk A6 20 40 B T M TR AR R W (3 W AR AE T
A LB, C,D S5 KB R i 6 s T Sk 4B 2 X
R 52 A DAL ) 2 A P L T 0 R A R ) 2
F MR 1 ~5 115,19 S iR E Y
(6-T5% 1 12 Wk % 49 5,3, 6- B0 1 1 IR Ik 4 2 4
1,3,6- = 1% &+ W2 Bt 4 % # A davidiin 2 K [6] 73 55
) .

AAF5T i PLSR 15 31 E FLS 1/MIC f) fij 5
HH O 2R B0 P, L AH DG M A, 158 B 6T 25 3004 A 1) BT
kR R, Hoh i R AR B AR A 9 davidiin X4
L% {15 PR T ) A0 A A SR R R BB T Sk AR K
FLTRIR I PRIG YT K 35 A T 4 3 A o M 7 45 5 | e
1R IR i S e 1) = AR RO A, e A L T A oA R
THARYE 5485 o A6 AL A R M R4 1) 48 ¢
B rp e ikl 2 S BORIUT £ b 22 i ok
RE 5T 440 JF , {H DA B 48 DA 100 5 80 AT 260, ik 4 3% 0
Z 1) ) O B R TR AR 4 3, LA Mt A AR, 43
B ST 20— 2 R AR ST, TR I S 2 B X
Sk A6 S5 1 30 BA ML 2R AT RIS
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