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Influence evaluation of processing on chemical composition of Baizhu Shaoyao
Powder based on UHPLC-Q-TOF-MS technique
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Abstract: Objective UHPLC-Q-TOF-MS technology coupled with multivariate statistical analysis strategies was used to analyze
the chemical composition of water decoction of Baizhu Shaoyao Powder (4 ARAj2451k, BZSYP). Simultaneously, water decoction of
this prescription composed with unprosessed herbal drugs was also tested for a purpose of comparison. Methods Both positive and
negative ion scanning modes were applied for qualitative analysis with applications of Peakview 1.2 software to identify chemical
components and MarkerView 1.2.1 software to search principal components for differences. Results A total of 183 chemical
constituents were matched. A total of 34 differential chemical constituents were found by t-test, which contributed most of the
differences and came from Pericarpium Citri Reticulatae and Saposhnikoviae Radix. Conclusion The processing of herbal drugs
indeed showed a significant influence on the chemical composition of BZSYP, and it is of realistic and objective reasons that BZSYP
should be composed with processed herbal drugs just as recorded in the ancient literature.
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Citri Reticulatae; Saposhnikoviae Radix
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1.2 MRS

HAR. BT BRE BT % 6 ik m ad
PR2G KRR IR EE, fra (hEZ ) 20K,
AR N2 RHE Y A A Atractylodes macrocephala
Koidz. TR 2SBS0 s A~TNE
HRHEYIA)2 Paeonia ladiflora Pall.ff) TR Ja i
RBEIPAEE R BRERNZEFRHEME Citrus
reticulata Blanco [ i 34 5 Bz i) 45 21 (1 5 4%
W s B KR TR BLAE 4 Bl XC Saposhnibopia
divaricata (Turcz.) Schischk. [/ o753 21 &
MR . SRIBEE L 1. HEOAFREA (EE E.
Merck); 7KA Milliporeill-Q [ 4T H %% . X H& 5 A5
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(fit 5 R29MOF57437 ) . JIl Bk 2 & (it 5
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Table 1 Source information of herbal pieces

G5 AA G5 A2 (5D WREz Gib5) B GHES)

1 BRI 2T A ) P IR 2510 24 ) P HUHRFIR AR 2510 24 ) P HUHRF IR A 250 24 )
(180501) (180101) (180620) (180901)

2 REETHRAARAR MBI AR A ] LR P MBI FE RO 2 E
(111708201) (180903) ~wH) (20181013) (180124)

3 RERZI A IR AT JARICRER GO AR A ] RESR 2L B AR A R 23 =] RESR 2 B AR AT BR 2 )
(180150141) (20161202 (180403751) (180550771)

4 DN E R AR ARAR TR AR ARA T 2 EAE B A RA T W AELE LA R A
(180301) (180801) (20180707 (20180307)

5  GEETHRAARAF  TARBHHRAARAR LENHBERGMARAF AR H R
(170902) (180101) (20171201) v (180601)

6 REMETHRAERAR BRI RAT MR ARAT BRI A IR AT
(170901) (180910) (180910) (180405411)
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1.3 RAKEH

BRAR: RE R DVEKAGTE, WENER
FEATJE IREZ) 30 min, S KIS T B AR
FHIA] (R 100 Trogk e, FME 25kg).
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21 BHEERILEEHE

WA %A K ZORBAX Extend-Cig 2 fH o3
FE (100 mmXx2.1 mm, 1.8 um); WEIHIK (A) -
M (B), BEFEVEME: 0~4 min, 5%~15% B; 4~
10 min, 15%~25% B; 10~15 min, 25%~60% B;
15~22 min, 60~80% B; 22~25 min, 80%~100%
B; 25~27 min, 100% B; 27~30 min, 100%~5%B;
30~32 min, 5% B; {AfRyiE 0.3 mL/min; fEiE
35 °C, BEFEAATR 3 ul. FRESAF: ESI B TR, IE.
s SR AR S, TEM 5 550 C,
DP 60 V/-60 V, CE 435 eV/-35 eV, ISVF
4500 VV/-4500 V, Gasl } 379.5 kPa, Gas2 4 379.5
kPa, Curtain Gas A 241.5 kPa. — 2% i it E 14
536 > mfz 100~2000, — 2% 5 it 1 55 744 6
N miz 50~1000, FEHEBEY =M.
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Fig.1 Typical chromatograms of processed samples (A) and unprocessed samples (B) in positive (+ TIC) and negative (~TIC)
ion modes

F 2 UHPLC-Q-TOF-MS #&ill th#l fE . & mARmPHEUERSER
Table 2 Information of common components detected in processed and unprocessed samples by UHPLC-Q-TOF-MS

75 e wmin - ¥ RE| F5 wam ta/min bt p3/
1 415-FE K[ 002 CisHaOs HAAR| 28 TZR 0.86 CaHs04 HA
2 BO-MEAKMR 002 CwsHisOs HA| 24 ¥ 0.92 CoHuNO2 BiA,
3 M 002 CxHzOs HA| 25 RrAR 1.01 CeH13NO2 HA
4 BRI 003 CxsHsOu BRi| 26 il 1.24 Ci3H16010 34
5 JLEERHE 004 CisHuOs B | 27 2-(HEE)EHIR T 170 CoHuNO2 HAj
6 FIEm 005 CoHiOs HAAR| 28 A2 1.88 CioH1O4 HAj
7 EAETIE 005 CaHuO9 B | 29  5-FRHELRE 2.36 CeHs0s HA
8 (S)-ME%E 006 CisHpOs  FREZ| 30 omg 240 CoHgOs HA
9 FIhMRHE 011 CHuNO: HA7| 31  J§H 247 CioHizONs B4
10 FHAH 014 CaxHpOws HEA| 32 6-O-B-D-M % Mk 3.03 CisH2s0s Wi g
11 2555 0.62 CeHuN:O: HA| 33 SELED) 3.07 C10H1604 HA]
12 IrER 0.63 CeHsO7 Wiz 34 WP F 342 C16H2408 354
13 34-TRA-3-HE A 066 CwsH2Ow HA| 35  HAHA 3.64 Ca1Hs6010 BA
4 BER 066 CsHNOs  EAR| 36  MRERTR 439 CrHs0s 353
15 D-HE&H 0.67 CeH1206 HA7| 37 AN 4,60 Cx3H2s012 HA]
16 ZRW® 067 CHu0s  HA| 38  JLFHE 496 CisH1Os 353
17 L-Ph AR 0.68 CsH1006 HA| 39 R F2 5.22 CigH26010 HA
18 D-H#HkEE 069 CeHuOs  AAR| 40 (65,95)-KATEHEE 535 CisHs00s HAj
19 FERE 073 CuH2Ou FiA| 41 A#HEB 5.52 CisHz200 HAj
20 HER 078 CsHuNO: FA| 42 1-O-KFEREH 5.78 CioHz6012 35
21 REfFR 079 CuHuOs BR[| 43 REER-T-0-ZFH 5.80 CarH30015 HAj
22 D-Em 080 CsHaNO2 HA| 44 WIREA 5.80 CisH1809 Bix,
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75 e wmin - ¥ RE| F5 &= tr/min LR y3 ]
45 6-O-B-D-MMH A EHATAT 581 CooHseOw HAT| 85 Mtk &-7-O-B-D-M i & i 914  CauHxzOn 354
46 KHR 5.9 CHiO2  FBRB| 86  MIEKHK 915  CisHi0s WR B
41 AENEE 5.98 CauHaOu H*| 87 Mk 915  CyHxzOu WR B
48 3-0-ZLRBHZF M 599 CyHuwOs BiR| 88  7-%3-35,683 4/ HE LK 915  CuHz0s HAj
49 AHNEC 599 CyHi0s M| 89  natsudaidain-3-O-p-D-glucoside 915  CyHzOu HAj
50 AjZitE 599 CapHsOn HAj| 90  chysoeriol-6,8-di-C-glucoside 921 CogHzOss HAj
51 AXNT R 599 CxHOn HAj| 91 W% 921  CyHaOw Wi
52 AjZiNT B 599 CuoHwO: HEAj| 92 1,234,6-0-F T B4 948  CaHznOx Wi
53 At 599 CyHwOs HAj| 93 BEY 983  CuHuOss Wi
54 YERT-2 6.05 CoaHzO1 HAj| 94  HilEH 983  CzHuOrs Wi
55 i EEER 6.06 CuHisO2 HA| 9% BEX 9.86  CisH140s WR
56 6'-O-B-D-M A ST 1 6.13 CxHsOw FREZ| 96  4-0-%&TEEAATH 9.87  CaHzOs HAj
57 SACH 6.13 CuHxOw FRE| 97  BER-T-p-D-H& M 9.87  CxHauOn Wi
58 FHMAEK-6,8-di-C-H A M 6.33 CxHzOw HA| 98  MTEEZR 988  CisHisOr HAj
59 FHRH 651 CaHaOu FiR| 99  HAHEHD 1015 CaHaoOn Wi
60 AjZHEe 6.58 CaHxOw AA| 100  AAXEZHEHR A 1015 CuHuOq WR
61 4-ZJfHk-2-HEHAER 6.58 CoHwO; AA| 101 1-O-B-D-MWHI %iKiE-8- 1017 CasHzOn0 HAj
62 t-4-FE AL PRERR 6.59 CiHwOs AR O-% FERAEAT 47
63 fAfAME 659 CuHwOs AA| 102 4-0-EETEALTE R 1033 CaHxOss BiA
64 IMHEMER 6.60 CuHis0s PBiR| 103  67-—HEARATE 1052 CuMuOs HAR
65 N-HIE-L-RHNAR 6.63 CuHuNO: AA| 104  5-HEKE-T-B3FTHEMHNER)ETE 1078 CisHuOs BiA
66 KHARL e 6.80 CeHeOs  BREZ| 105 HAAME NI 1079 CisHuOq HAR
67 KWHATLH 707 CuHzsOn HAj| 106 AjZHiE 1088 CasHasOro =ES]
68 MBHFE 710 CuHiOr BR[| 107 O-FREEIAR R 1093 CauHaOw BiA
69 THE 713 CoHwOs  BRB| 108 &ML 1093 CoyHxOu 1354
70 K 717 CauHxOn BRHE| 109 3-O-HEATHF 1122 CauHsOn HAj
71 REENE 776 CuwHsOs FEA| 110  4-0-HEATT 1122 CauHzOn 34
72 FERE 782 CyHO1s HAj| 11 HATH 11.22 Ca4H3001 HAj
3T 799 CyHxOw AR 112 il 11.24 C2sHa4014 HAj
74 4 57- =R EIEERR-3,7-2- 799 CoHxnOws HAR| 113 5-0-F4flirkRE 1146 CigH1s0s B

O-#E M H 4 HERT 1154 CuHu0s B
75 WG E 801 CsHwOr HAA| 115  FFEAALH 1169  CaHzOw  AA
76 SHf BT 801 CuHaOn HAA| 116 I C 1169 CaoHxOw  FR
77 WERENE 804 CuHiOs Wi 117  pinen-10-ylvicianoside 1171 CaHsOm HA]
8 FHRE 815 CisHisOs BiN\| 118  +VUkedkiyiEm: 1199 CaHs07 HA
79 WETHALHE 857 CuHnOs AX| 119  ZFEH 1204 CaHxOn  BiR
80 6-O-W R TEATLH 857 CuHzO1s AR 120  HFHEHH 1224 CzHa014 Wk
81 FIFFIZE-7-O-H H R 859 CuHxOu (47| 121 citusin Il 1249 CaHsN/O9 A%
82 diosmetin-8-C-%] %] fhi#F 859 CoHxOun HA| 122 57-"§3-6,8,3 4P A KT 1256 CioH1s08 HAj
83 5-O- AR MFDR I 8.74 CuHxOn BiR| 123 HEHFEAMREA 1271 CaoH1s0s B
84 1-O-B-D-MIEH A REE-ATLM 874 CuHwOn FAA| 124  EHH 1273 CisHz HA
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i) waEwm wimin LR OKE | 7S wEw wmin X Ok
125 3-4HAREEZ 12.84 CooH20s Bl [155  Iri5E& 1478  CyxHaOs  HA]
126 FEHEATAH 1295 CxHx012 AAj (156 HHZEA 1479 CasHsOs HA
127 RHBATZ N 13.10 CxH3:012 B2 157  3,5,7,8,3" 4"/ H A S EH 14.88  CauHnO0s HA
128 4-0-Fk-E HHEEAT 251 1310 CaHzOn HA) 158 JIIFRE & 1489 CaH20s  WiE
129 HHEH | 1322 CauHsaN:Oo BREZ 159 FAARWMEE | Radik 1502 CisHi02 AR
130 5-%3E-6,7,3 4"-JU H A FE T B 1339 CuHiOr (45 (160  5-323-8-FAMMTIEER 1506  CuHsOs  FiR
131 #ERE 1345 CuHeOs Byl [161  FHi 1510  CoHwOs  BRE
132 MR 1349 CisHiOs FfB 162 3 4-Z#3-56,78-IUHEMER 1517  CwHwsOs AR
133 5-O-EHEHHLAT 1354 CxH.0s HA7j [163  3,56,7,8,3 4L H AL 1529  CpHuOs  HAj
134 6-HEEMME R 1371 CiwHuOs BRI [164  1da-HIETBEAE-2E8Z10E-HIAR=EE 1544  CioHuOs AR
135 fEMlEE 13.75 CuoHeOs B [165 3533467 8-JUHERHE] 1550 CaHn0s AR
136 DU 1375 CuHeOs B |166  RIBKHTHE 1561  CiHuOs B
137 5-$3£-6,7,3,4- 1Y B A S 13.75 CuiHisO7 B 167 M s & 1563  CuH2Os PRI
138 5-$£3E-3,7.8,3' 4 A LT 1387 CooHnOs H*j (168 i & 1564  CaHaOr I
139 7-$3E-3,5,6,3' 4 A ST 1387 CooHuOs %5 169  EKHTHIZ 1567  CisHuOs B
140 4-§3%£-3,5,7,8,3-H A ST 13.87 CuHa0s AR [170  ¥ikE-3,7,3 4" 5 fk 1571  CwHuOr  AAj
141 ERFNT Rk 1397 CaH20s HA 171 AKRNAMES 1576 CisHwO2 AR
142 R 1402 CisH2pO HA 172 5-§23E-6,7,8 4" FE A 16.08  CiwHiO7  HAj
143 HARNE IV 1412 CyHz0s HA [173  12a-methylbutyryl-14-acetyl- 1719 CauHx0s AR
144 (H)-ZFB 1415 CisHis0s AR 2E,8Z,10E-atractylentriol
145 56,73 4-HHFAH T 1424 CxHnOr AAj 174  3p-ZBLEEAARF 1757 CisHaO2 AR
146 SRk s 1426 CaoHwO7 HAj 175  3p-REAART 1757 CisHa02 AR
147  ZF 1430 CuHi02 B 176  isovelleral 1757  CiHx02 HAR
148 JUHE-O-RIT SR 14.33 CiwH10s HAj 177  WihiR 1826  CigHz02 HAR
149 4'5,6,7-VY A FEHE 14.33 CigH1s0s H%j [178  selinar-4(15)-7(11)-dien-8-one 1852  CiHzO0 HA
150 A5~ 1437 CoHwOs HA7 179 AT 1934 CisHxO AR
151 WUEAT R 1441 CiHuOs PR (180  8p-Z %A AA NS I 1934 CyHuOs AR
152 A 5 1463 CuH2O7 B [181  ABKHER - TH 2019 CwH20s HA
153 3-0-(2,3-epoxy-2-methylbutyryDhamaudol 14.64 CaxoH2:07 Bl 182  HEfE 2670 CiHn02 AR
154 2,3-dihydro-2,2,3-trimethyl-4H- 1468 CuHuOs HA [183 B 2975 CusHwO02 MR

benzopyran-4-one

TUERRRE o R R 6T I 4 R B 5 AT 25 A
o, HEMZAGE YRR L, AT mol 3L
A BT TN R S R AT LIS, 5 AR
TEAH A8, HARRAT A S AT E R R, R
Nzt ST 251 . HAbAL AW R 288007
VRETE, 2 H IR 2 S A AR R R Tty HER Y U
i) S A A Ve 22 S g AT D, L% Hh 1) 183 F
gy, FEORNEEAIE. BERREER R

iz Markerview 1.2 #AFHEAT t R 56 A 3 B 5

43 Cprincipal component analysis, PCA), 75]1E.
HO TR TR T 1R B (B 2). A 2 7]
DAE i, il 25 28 2R 7R DR B T A
B ERN 2 28, Ui BHAE IR BB AR Al Hh AR
iS5 746 5 L 2H A A S 2 5 s B TR (]
3) AN FUARER L AN TTEREL ), BOXT AR 23 SRR
AR R IR - B iR Rz, SR O R T AR I
R RITE R EEZE T, o G5 v DR HE b
HH 0 B R LA JE 5 DR B I TR 5l P W o 2 22 e P
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Fig. 2 PCA score diagrams of processed and unprocessed
samples in positive and negative ion modes
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Fig. 3 Loading diagrams of discriminating compounds between processed and unprocessed samples in positive ion mode
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F3 MR AMBIHBERERMER (n=28)
Table 3  Information of distinctive components between groups obtained by t test (n=38)

G WEY) tr/min tfH P A
8 (S)-Hl e & ™ 0.06 -2.998 0.008 51 +
10 FHARH 0.14 2.281 0.036 56 -
31 JiE" 2.47 -2.225 0.040 74 +
32 6-O- - D- Nt e 7] 2 W Tk 9 1™ 3.03 3.1163 0.006 65 -
36 o F5 R PR 4.39 -2.156 0.046 63 +
44 BARE A" 5.80 —2.224 0.040 83 +
48 3-0- LBt Z 5.99 2.542 0.02173 -
58 7 Mk %-6,8-di-C-H & RE 6.33 3.062 0.007 44 -
59 FHRE" 6.51 —2.527 0.022 40 +
60 AJEIHTE 6.58 2.818 0.012 37 -
64 A= A 6.60 5.282 0.000 07 -
66 IR TP ™ 6.80 3.614 0.002 33 -
68 BB R R 7.10 2.201 0.042 73 -
70 R 7.17 2.306 0.034 82 -
73 = 7.99 2123 0.049 68 -
78 THRE" 8.15 2.138 0.048 26 -
81 PR K -7-O-H A HE 8.59 -2.135 0.048 59 +
84 1-O- - Dbk e 7 265 1 22k - A5 24 1™ 8.74 2.430 0.027 21 -
91 2 9.21 2.131 0.048 98 -
95 B 9.86 —2.487 0.024 32 +
99 HFH R D 10.15 2.383 0.029 94 -

100 ARoR — R Al 10.15 -2.386 0.029 74 +

101 1-O-B-D- Lk g ] %7 4 3-8-O- 2 B Bk B AT 24 & ™ 10.17 4,011 0.001 01 -

106 AJEHTE 10.88 4,529 0.000 34 -

108 SEEMEE 10.93 -2.998 0.008 51 +

110 4-O-F BL (et 11.22 2.445 0.030 77 -

113 5-O- FF 4l iy K ™ 11.46 2.524 0.026 43 -

118 RRLbE i 11.99 2.885 0.01078 -

128 4-O- Ff k- OR F I AT 2451 13.10 3.151 0.006 18 -

145 5,6,7,3",4'- 1. F 4 B 2 i 14.24 2.534 0.022 11 -

163 3,5,6,7,8,3 4"~ FH A L R 15.29 2.384 0.029 87 -

166 AR HT R 15.61 5.626 0.000 04 -

170 FRA-3,7,3',4'- DU FH it 15.71 2.541 0.02178 -

181 AR IR TR 20.19 3.062 0.007 44 -

*P<<0.05, "P<0.01, *"P<<0.001; “~” QKM MALGEMALLE S B, “+7 RG4S A A S B0

"P<0.05, *"P<0.01, ""P<0.001; “-indicated a decreasing trend compared with unprocessed samples, “+indicated a increasing trend compared with

unprocessed samples
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