5525 B4 4 W FEXEAFFEHRE Vol. 25, No. 4
2019 4£ 2 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2019

BT IR SR AT M R R AN B AR S 1 RS 1)
PLR TG ISR &R

EE, Bk, AL, Mk, B, LR, 2AT, FFE
(FMEHMKF Kk %Hﬁ’eﬁ%ﬁif)ﬂ%ifjﬁlﬁﬁfm‘i’w, HRAMMHAERNAER
TEEZERE, TN EAHHHAN T EE , B, Mmoo 550004)

[(WE] BBV LAFEIRE R UPLC 5 80 1& 1S 5 50 4R 24550 2 A1 G AH 5G|, g B 0 S 90 7 97T 4% 24 3804 ot ik il 42
PEz Kk 4E . F73% >R UPLC éi 12 3L 90 B AR 7 2 Ve AL 1 18 SR L 32 F UPLC-Q-TOF-MS X 3L 94 & Ak 45 & 1 3 07 )
AT 48 B AT AR Al A AR 0N BUEE 0 b Tl 8 ASE AR 3 IBO B 1Y) 24 ROBCHE | 3 A IR (8 G B A AT s ST O O R . &
B .UPLC ?Eﬁl’ﬂi%ﬁr&éﬂé%ﬁ&é%ﬁmﬁ 14 A A0, 54T R R0 KB AL T 0. 717 1 ~0.550 5, 25 FRAF W T AR 22 11
A A 3 He L R 2B SRR KNI R 3 S >9 S >4 Sg > 11 S >2 Sk >1 Sk >14 Sig >7 Sk >6 Sk >5
Sg > 12 S0 >8 5% > 10 Sk >13 5%, FFKIN T HAF 9 /x\i%ﬁm%,xu‘%ﬁ%éﬁéﬁziﬁit?ikﬂﬁﬁﬁ 2 A (3SR 9 5 ) Xt
N A2 B A3 43 50 3-0-NHEBE 3 28 T IR AN 3,5-0- "M MERE L 28 TR . SRRl IS AOC R R ARAT T N FH AR L
DL B 5 25504 ST, T 4 24 500 22 P i A3 L 1R AR 45 51 Wﬁmm#mg TRRIAE W N AT AR R M R HE 4T
BRI B TSR

[kggiR] W&, mMEmE LA TS, iR, KESCHAN; SRR, HOENE; E TR

[hE4#E] R22;R24;R28;C37;0657.7 [ HkFRIRE] A [XZHS] 1005-9903(2019)04-0180-07

[doi] 10.13422/j. cnki. syfjx. 20182492

[MEH AR HE]  hitp://kns. enki. net/kems/detail/11.3495. R. 20180928. 1400. 001. html

[P HARAtE] 2018-09-28 16:03

Spectrum-effect Relationship of Anti-inflammatory Active
Components from Nonvolatile Fraction of Blumea balsamifera

Based on Gray Correlation Analysis
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[ Abstract | Objective: To study the correlation between UPLC fingerprint of anti-inflammatory effect of
active components from nonvolatile fraction of Blumea balsamifera, and to provide the basis for clarifying the anti-
inflammatory material basis of B. balsamifera. Method: UPLC was used to establish fingerprint of nonvolatile
fraction of 12 batches of B. balsamifera and their common fingerprint peaks were identified by UPLC-Q-TOF-MS.

The corresponding pharmacodynamic data were obtained by auricle swelling and inflammation model mice induced

[Y¥rFmEHHEI] 20180510(011)

[BE€TB] StMARH AR FIE (20155201) 5 5TM A 0FHF W H (201511) 5 524 48 8158 A A 131 BRI H (20165613,/20165677 )
[%E— 1’E%] VRV, FE B, DA o 24 24 30 S5 B il R T B s U 5T, E-mail 1291584813 @ qq. com

[BEMEE] " FFEE, AR WA, SRR PG ST, Tel:0851-86908468 , E-mail : liyongjun026 @ 126. com

- 180 -



25 B4 M FEXEFFFRE Vol. 25, No. 4
2019 42 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2019

by xylene, and spectrum-effect relationship was established by gray correlation analysis. Result: A total of 14
common peaks in nonvolatile fraction of B. balsamifera were established by UPLC fingerprint and 9 common peaks
of them were identified. The correlation between UPLC fingerprint and the anti-inflammatory activity was from
0.717 1 to 0.550 5. The contribution of chemical compositions represented by each characteristic peak to the anti-
inflammatory efficacy was in the order of peak 3 > peak 9 > peak 4 > peak 11 > peak 2 > peak 1 > peak 14 > peak
7 > peak 6 > peak 5 > peak 12 > peak 8 > peak 10 > peak 13, and the top two peaks with strong contribution to
anti-inflammatory effect were peak 3 and peak 9, they were 3-O-caffeoylquinic acid and 3, 5-di-O-caffeoylquinic
acid identified by contrast reference substances, respectively. Conclusion: The active substances in nonvolatile
fraction of B. balsamifera are obtained through the study on the relationship between spectrum and efficiency, and
the anti-inflammatory efficacy of the nonvolatile fraction is the result of combination of various components. It is

clear that the caffeoylquinic acid derivates act as predominant anti-inflammatory active substance of nonvolatile

fraction of B. balsamifera.

[ Key words ]

Blumea balsamifera; caffeoylquinic acid derivates; anti-inflammation; gray correlation

analysis; spectrum-effect relationship; fingerprint; n-butanol site
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Table 1 Source of Blumea balsamifera
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Table 2 Analysis of mouse ear swelling test induced by xylene (x +

R A = s,n=10)
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S4 i3 A20160820-2 W] ] UG i ¥ R 0.6 9.46 +0.31" 38.25
S5 A20161016-2 Sl 12 9.67 £0.55" 36. 88
S6 A20161219-2 S2 12 9.28 +0.35" 39.43
S7 Fomt L A20160820-3 S3 12 10.09 £0.96" 34. 14
S8 A20161016-3 S4 12 11.88 +0.22" 22.45
S9 A20161219-3 S5 12 11.54 0. 71" 24.67
S10 OEY A20161016-4 S6 12 10.87 +0. 57" 29.05
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Fig.1 Common mode of UPLC fingerprint of n-butanol fraction of

12 batches of B. balsamifera
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Table 3 Peak areas of common peaks in n-butanol fraction of 12 batches of B. balsamifera

R 1 1% 2 % 3 W% 4 %5 % 6 i 7 1% 8 1% 9 10 W11 w12 W13 %14

s 276.77 864.33 1311.86 1079.11 121.9 4030.71 2747.48 1053.14 1227.59 207.51 2506.33 432.9 245.57 1279.11
s2 106.92 377.86  757.15 477.85 194.43 1787.35 1050.68 642.99 406.37 217.19  846.41 309.80 271.90 1 872.44
s3 330.31  729.77 1605.61 911.36 226.53 3738.04 2380.22 2123.89 1202.49 304.07 2421.57 437.34 290.03 251114
S4  207.58 523.40  769.45 732.41 288.87 3282.77 2179.45 1351.17 495.56 247.16 1857.69 354.96 249.17 1 673.86
S5 322,71 937.46 1768.38 1174.37 242.20 4239.45 2193.71 1467.64 974.6 235.41 2106.60 456.32 282.17  745.89
S6 195.45 476.72 1430.23 740.73 380.69 2350.68 1750.80 1972.63 683.22 462.02 2122.74 422.86 453.35 1 330.66
ST 219.42 448.09 1197.65 638.81 323.06 2190.47 1028.82 865.72 727.30 508.38  979.82 458.37 501.19 1 581.01
S8 180.26  730.24 1060.89 1130.15 187.91 3246.33 1211.26 689.36 447.64 176.27 1152.35 247.78 246.62  402.23
9 154.52  569.05 1304.88 760.16 199.60 2009.76 2262.32 1501.06 1113.54 196.94 2505.88 263.15 172.63  571.25
SI0 149.29 677.70 1127.16 623.05 128.27 1365.16 1153.40 560.29 929.16 141.25 1116.45 190.80 164.46  795.42
S11 151.31 482.30 1267.67 764.41 242.22 1922.68 2691.27 1250.50 1138.22 132.85 2872.45 202.19 124.22  669.42
S12 205.87 670.74 1494.56 987.76 219.68 2377.66 1187.38 1027.60 1032.16 173.98 2516.08 211.43 196.01  475.67
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Fig.2 BPC chromatograms of n-butanol fraction of B. balsamifera
(A, sample S4)
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positive model
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x4 UMEFIETEIHM UPLC-Q-TOF-MS $#HEEE R EHIEMNEE

Table 4 Identification of common peaks in characteristic chromatograms of n-butanol fraction of B. balsamifera by UPLC-Q-TOF-MS

I B I/ min [M+H]* 3N s FR (&t
1 5.0 355.101 3 377.083 8,163. 035 3 CieHi5 09 1-O-W M P 5% 45 77 iR
2b 6.4 355.103 3 377.089 7 CsH3 0y 5-0-WHE Bk 3% 25 7 iR
3D 8.0 355.109 1 377.088 7 CieHi50q 3-0- Mk A 245 7 R
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5 9.0 411.162 1 227.129 7 - KA E
6" 9.9 517.137 3 355.103 2 CysH,y, 0, 1,3-0-Z Wl ok 3% 45 7 R
70 14.7 517.1359 539.121 5,355.105 7 CysHyy 04y 3 ,4-0- 0 Mk Bk i 45 R
8 15.8 517.137 5 539.122 2,499. 125 9,355. 103 4 CysH,, 0, 1,5-0- 0l il ik 35 45 7
9 16.2 517.139 2 539.118 4,499. 125 5,355. 117 2 CypsHyy 0y 3,5-0- 0 kgt ik 25
10 17.0 415.782 4 397.3132,113.437 2 - K%
1" 18.8 517.137 2 539. 119 4,499. 126 2,355. 100 1 CysHyy Oy 4,5-0- 1k Bk 5 25 TR
12 20.7 453.358 3 325.098 7 - K %E
13 21.5 463.065 0 362.197 5 - e
14 28.1 509. 901 4 479.177 5,439.231 7 - oM E
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Table 5 Analysis of correlation between each common peak and

anti-inflammatory efficacy of n-butanol fraction of B. balsamifera

KEEF WS REBE || XY K®S b3
1 3 0.717 1 8 7 0. 606 6
2 9 0.714 8 9 6 0.604 6
3 4 0.693 3 10 5 0.577 9
4 11 0.653 1 11 12 0.574 9
5 2 0.650 7 12 8 0.570 0
6 1 0.640 5 13 10 0.559 8
7 14 0.631 6 14 13 0.550 5
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