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Component Analysis of Sanhuang Lotion by UPLC - Q — TOF - MS / MS
Z0U Xiao',YANG Tingting’,GENG Guangqing’®
(1. Medical College of Qinghai University,Xining,Qinghai 810000,China; 2. Datong Hui and Tu Autonomous County Hospital of Traditional Chinese
Medicine , Xining , Qinghai 810000, China; 3. Qinghai Provincial Hospital of Traditional Chinese Medicine ,Xining,Qinghai 810000, China)

Abstract: Objective
spectrometry (UPLC - Q - TOF — MS / MS) method for the analysis of components in Sanhuang Lotion. Methods The
chromatographic column was Waters CORTECS UPLC C, column (100 mm X 2.1 mm, 1.6 pm),the mobile phase was 0.1%

To establish an ultra performance liquid chromatography - quadrupole — time — of — flight tandem mass

formic acid water — acetonitrile (gradient elution) , the flow rate was 0.25 mL / min,the column temperature was 45 °C,and the
injection volume was 2 pL. Electrospray ionization (ESI) was used in both positive and negative ion modes for data acquisition.
The components were identified by comparing their retention times,accurate masses,and fragment ion information with corresponding
reference standards and relevant literature. Results Sixty — eight components were identified from Sanhuang Lotion,including thirty —
five flavonoids, thirteen alkaloids, nine anthraquinones,seven organic acids,two triterpenoids, one phenylpropanoid,and one polyphenol.
Conclusion The method is stable and reliable,which can systematically identify the chemical components in Sanhuang Lotion, and
lay a foundation for pharmacological active substances and the improvement of quality control standards.
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Fig.1 Total ion chromatogram of Sanhuang Lotion in positive ion mode (ESI*) and negative ion mode (ESI )
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Tab.1 Chromatographic and mass spectrometric data of the components in Sanhuang Lotion by UPLC - Q - TOF - MS / MS

'3 ﬁwﬁ) s (:*1:) BT sk A M

I 0.9 19L0sS2M-H]"  -1.91 I7BM-H-HO]",147M-H-C0,]" A7 8 (quinic acid) HH e

L0 281 336[M+H}' -2.65 148+ H-CH,- CHN]® V-9 A AR BV methyleytisine) 45 L1

30L10 19LUSODM+H]T  -2.56  M8[M+H-CHN] AT eytisine) %45 L1

4116 0650[M Hl- -4.61 169 M- H-Glc}’,l%[M-H-Gle-COzi’ REF#A-0- D HHH( gallic acid 4 - - glucoside) & AnE

$1 MO0965M+HTT <096 1500M+H-CHNOT®, 148M + H - CH, NOT*  136]M + H - GH, N0 * H5# matrine) h A,

6 123 169.0133(M-H]" =237 125[M-H-C0,]" AT (gallic acid) X% A

T 140 26307560+ H)T <154 US[M4H-HOL*IS00M + H-HO0-CHNOT*, 136[M+ H-H0-CHNOT* Gttt R & oxysophocarpine) 4 LY

§ L4 MS0912M+H -LT2 4IM+H-HOI* 100N+ H-H0- CHNOJ* 148)M + H-H,0 - CHNOT®,  Aft A% oxymatrine) % A
136(M +H-H0 - CHNO

9 LS8 353.0852M-H]T =583 191[M - H - caffeoyl ], 179 caffeic acid - H]*,173[M - H - caffeoyl - H,0]", %% B2 (neochlorogenic acid) FEEH AR
161[ caffeic acid - H - HO} 135 caffeic acid - H - CO}

10220 289.0001[M-H"  -3.8 245[M-H-C0,",2270M~H-C0,-H0]",205M-H-CHO,]" 203M-H-  JLEH catechin) IS S i
€0,-CHO1 15[ -H-CHO, "

I 220 33.08540M-H" =527 191[M-H - caffeoyl ], 179] caffeic acid - H1~, 1730\ - H - caffeoyl - 1,01, 5 /R2( chlorogenic acid) TR EH AR
161[ caffeic acid - H - HO} 135 caffeic aad-H-COJ’

10 240 353.0855(M-H"  -4.98 191[M~H-calleoyl ", 179 calfeic acid - H1~, 173[ M~ H - cafleoyl - H,0 ], BE&RE (eryptochlorogenic acid) FEEH ARE
161] caffeic acid - H - HO} , 35[Caff81ca01d-H-COJ’

13075 STLBISIM-HT =538 437(M-H-CHO,)",2870M-H-CH,0, RiEF B, (procyanidin B, ) IS i

4300 31702 S1.05 1920M+H-CH,0,]7, 1770M +H - CH,0, - CH,J* F40% phellodendrine) HH s

15 344 280.002(M-H]" =351 245[M-H-C0,]",227[M-H-C0,~H,0]",205M - H-CH0,] ", 203(M -H~  £)L%H (epicatechin) IS i
€0,- CH,0]7,125[M - H- C,HO, )

16 3.8 342.1699M]* 1,93 2970M - NH(CH,),]*,265M - NH(CH,), - CH.OH " ,237[ - NH(CH,), - K27 magnoflorine) FH LA,
CHOH-C0]*

17 514 193.090M-H]" =562 179[M-H-CH,]", 149[M-H-0,]",135[M - H - CH,-€0,]" P8 (ferulic acid) 4 A

18730 30L0B7M-H" =375 283[M-H-H0]",2730M-H-C0]", 257 M-H-C0,]" #HEFRE ] (viscidulin 1) 7S ##

19 7.9 se.1392M-H"  -157 SS[M-H-H0]",503M-H-CHO, 473N -H-CHO, " 4d3M-H-  EB%F(schaioside) S
CHOJ A13IM-H-CH,0.] 7,383 M-H-CH,0, "

0 8T 36185500 =199 3260M-CH,0]" 3110 - NH(CH,),]*,2970M - NH(CH,), - C,H.OH 269 M - %3 5/ menisperine) FH A8,
NH(CH,), - CHOH -0 *

A BT MLAM-H]T =543 48TIM-H-2CH,01 457(M - H-3CH0 ], 427M - H-4CH0 A% 6-C-FEMES-C- HABH(chysin6-C-anabi-  §%  #8

noside 8 - C - glucoside)
048 S6LI8M-HT 642 699M-H-Gle] 431 M- H-Gle- C 00,17, 2690M - H-20ke - CHO,) - %53 Bsennoside B) IS b
BOS16 MLM-H]T 543 487IM-H-2CH0]" 457(M-H-3CHO ], 427M-H-4CH0 ] AiE 6-C- A5 8- C - FAMAES (chrysin - C - ghueo- 5 &
side 8 - C - arabinoside)

U155 631936IM-H] 642 d6I[M-H-CH0, 315 -H-CH0,1 7, 161CH,0,- H] 7, 135[CH0, - H]- £E7485 (acteoside) EpS ARE

51612 415 1007M-H]" -5.32 35[M-H-CHO,]",295(M - H- (A0, 2670 - H- CHO, ) 8% 6- - 5543 (chrysin 6 - C - glucoside) 2% ##

261615 3210730 =2.05 3060 -CH,]*, 3040 - H,0]+,2920M - CH0]* , 278[M - C,H,0* ML berberrubine) K A

1636 MT.07660M+H]T =027 332M+H-CH,J, 3170+ H-2CH, ] 2890M + H-2CH, - COJ* 169[M + H - #5455 [ (viscidulin 1) S
CH,- 10,

B 1640 27.0698M-H"  -4.49 1S9[M-H-CH0." a3 F B (resverainol) k% S8

291647 S47.20090M-H] -6.68  685M-H - Gle], 4150 - H - Gle - CH,0,7, 2530 - H = 26le - CH0J" %53 Csennoside C) IS it

300165 30L0685M-H"  -9.02 I5IM-H-CH,0," 6- P AEH % (6 - methorynaringenin) % ##

EREE RS PR b

Note: * refers to comparison with the corresponding reference standards.
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Zi&k1 UPLC-Q-TOF - MS/MS EH i ZHEF & M2 0 &8i% 5 Rk &R
Continued Tab.1 Chromatographic and mass spectrometric data of the components in Sanhuang Lotion by UPLC - Q - TOF - MS / MS

3 livﬁ) W (:"lf_é) e I R 0%
316,56 338 13850M)° -2.25 3200M-CH,J*, 30600 - CH,J*, 30400 - CHOT*,2920M - CHOT 2780 - 4B 28 columbamine) i A
CHOT
321681 S6L1823[M-H] -6.42 699 M-H-Glel ,431[M-H-Gle-C, 10,7, 2690M - H-20ke - C 0,1~ &5 Alsennoside A) xE A
33 16.8 338 1384[M ] -2.54 322(M-CH,]* 308 M - CH, - CH,J]* ,204[M - CH,- C0]*,280[M - CH,- CO - ###jatrorrhizine) i A,
CH,*
Moo14s 3073 =2.05 3060~ CH,]*, 3040 - H,0]°, 2920\ - CHL,O T, 278[M - CHO BAER B thalfendine) H s
30146 463.0855M+H]T -465 WM+ H-ClAl 4 5% (scutellarin) ¥5 ##
361835 M7.09230M+H]T 0.9 2710M+H-GliA]*, 2430M + H - GluA - CO1*, 225 + H - Glud - CO - H0J* %% (baicalin) S U
31860 415 1008M-HI"  -5.08 325IM-H-CHO,]",295M-H-CH0,]",2670M-H- 8% 8- C - 5543 (chrysin 8 - C - glucoside) EpS k8
¥ 8.6 33%6.1233M)° =0.92 3200M-CH,J",3060M - C,H,J* 304 M= CH,01",292[M - G0, 278(M = C.HOT <&l berberine) FH L2 1)
39 18,67 415.096M-H"  -7.97 253M-H~Gle]",225(M-H~Cle- 0] X %% (chrysophanein) X% £
4001941 B0S0IMH -125 285(M+H-H0]" 257+ H-H,0-00*, 229 M +H-H,0-200]* Bk (quercetin) FhER £8
197 %8s 0758[M+H}' -175 200M+H-CH,J* 245 % (acacetin) FES #8
0 0% O8140M+H]* =115 316[M+H-CH,J*,301[M +H-2CH,]*, 273 M + H - 2CH, - CO* #EF5E ] (viscidulin 1) F i
$080 s 0420[1\1 1l 131 ISIM-H-C 0,1 I3 -H-CHO,) KEBEZ (luteolin) 3 48
43l 1068IM+H] =345 B8[M+H-CluA]", 2570 +H-C0- GhuA]* FRAEAT- 0- HHBERH ongln A -7- 0- dhauonide) £% 8
50168 0605[M+H]* -0.55 1S3(M+H-CHO]T, 19N +H-CHO,]" 7 %% (apigenin) TR %L £H
46 2189 27L0S99M+H =277 242[M+H-CHO',I83(M + H- CHO - C,HO, " F 5K % (alocemodin) X% it
A7 0300 461 10780M+H]Y - 128 8SIM+H-GAT,257M+ H-C0- GluA]* A (wogonoside) 7S *#
48 00 46L1078[M+H]T -1.28  271[M+H-GluA-CH,+H,0]* F53F 98 (baicalin methy] ester) LS #8
9 B3l 0707[M+H}' SLT0 M+ H-C0,2690M + H-CHO 1,241 M+ H-CHO - CO* 4 - BARFEFE (4 - hydroxywogonin) FLS #8
500 270 27L.060SM+H]T 0.5 43M+H-C0J7,253(M+H-H01*,205(M +H-H0-C0]* FPRELE (norwogonin) LS #8
5100380 27L060SIMAH]T -0.55 2530M+ H-H0]" 2430M+H-H,0-C0]* 2051+ H - 2,0 - 2001 %25 (baicalein) i 48
50 385 27L0604M+H]T 092 43IM+H-COJT,227IM+H-CO,)* k%% (emodin) X% A
532455 0LO06M+H] 204 286[M+H-CH,) A5 (hispidulin) % #W
S400530 209.0811IM+H]T =106 252[M-H-CH,I",135[M-H-CH,-0- CH-CH,) #lE#7 % (formononetin) X% ##
550 0834 4TL2003M+H]T 126 453M+H-H0]* 4250M+H-CH,0,]*,3670M+ H- CH,0, - 2CH, - C0* FH A8 (lmonin) K X
56 8.5 .031M-H  -412 290M-H-C0,)",201[M-H-C0,-C0)" X% (thein) X% it
5700065 507590+ H]T 140 2700M+ H-CH.J 257N+ H-COJ 25300+ H-CH,00" 205M +H-CHO-C01" % % (wogonin) S
502070 85006 1M+H]Y -0.70  2700M+H-CH,]*,2420M+ H - CH,- CO* 214[M+ H-CH,-200]",186[M + k%% P# (physcion) X% it
H-CH,-3000
5903009 255.0652M+H]T -2.10 227M+H-C0)* X %8 (chrysophanic acid) IS it
60 3068 315.0863M+H]T  -1.79 287M+H-COJ*,2690M +H-CHOI" 241[M+H-CHO-COJ* 5,8-ZAK-6,7- ZTAALEM(5,8 - dihydrory-6,7- £ #
dimethoxyflavone)
6 3L51 285.07600M+H]  -1.05  2700M+H-CHJ 257N+ H-CO] 25300+ H-CH0]" 2050 +H-CHO-C01 B4 Alorosylin A) EpS *8
60 385 VS0T6M+H]T  -1.05 3470M+H-C0]", 3900 + H- CHOI* 301 M+ H-CHO-C0]" FEER (neobaicalein) EC 1
6 34260 455.20000M+H] -215 437(M+H-HO]' £ ohacunone) o Zi
64 .5 43I80TM-H]T =360 215IM-H-CHO,] 17N -H-CH,0.]7 149N -H-C H,0,-C0]7,  #AKEN (kushenol N) % g8
1370M - H- 1,0, - CH, - CH, ]
65 3.4 HLAMUM-HI =530 301M-H-CH,]",1370M-H-CH,-CHO,) %48 (kurarinone) 4 1]
66 37.44 315.08620M+H]"  -2.11 287[M+H-C0]*,269[M + H - CH0]*, 241[M + H - CHO - C0J* %58 [ (skullcapllavone [ ) *E AW
67 40.68 299.0931[M+H]*  3.84 271[M+H-C0]*,253[M+H-CHO]* 7-0- 9 R&RF 5% (7 - 0- methylwogonin) % FE
68 4170 423.1783(M-H]" -5.82 261[M-H-CH0,)7,161[M-H-CH,0,]",1 H A8 G (sophoraflavanone ) ¥ FE

GH,J”
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Fig.2 Chemical structural formulas of the components in Sanhuang Lotion
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Fig.3 The possible mass spectrometry fragmentation pathway of baicalin
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137[M - H - CoHs0, - CoH,5 - CH, |~ BER B 1, T 1

C24H23044
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Fig.4 The possible mass spectrometry fragmentation pathway of
kushenol N
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Fig.5 The possible mass spectrometry fragmentation pathway of chrysin 6 — C — glucoside 8 — C — arabinoside
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Fig. 6 The possible mass spectrometry fragmentation pathway of
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