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M E BM o> ALAES (SQTS) M F R4, Ak A T8RS0 EHE- AT/ 8758 Bt & o9 RS R, A
ACQUITY UPLC BEH Cis ) &34 ,0.1% W BR 732 -0.1% F 8% T i Ay i s A8 (BR 2R L) , ik A 0.4 mL/min, A& % 40 °C, 3
HMEHS L R A Sl BRETIE R B T8, 2858 E A mz 100~1500, %4 TCMSP ,PubChem 444 4% & , # 5 SQTS
EVE RS BRI S AR LRRAT R S . BERELEIL M SQTS W50 b 131 MU %, F ARG £ 234 Bk 224,
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Analysis of chemical components of Shenqi tiaoshen formula

YIN Dandan"*, YANG Qinjun”", LI Zegeng® ' (1. Dept. of Pharmacy, the First Affiliated Hospital of Anhui
Medical University, Hefei 230022, State
Administration of Traditional Chinese Medicine, Hefei 230022, China; 3. Dept. of Respiratory, the First
Affiliated Hospital of Anhui University of Chinese Medicine, Hefei 230031, China; 4. Institute of Traditional
Chinese Medicine Respiratory Disease Prevention and Control, Anhui Academy of Traditional Chinese
Medicine, Hefei 230031, China)

China; 2. Grade 3 Pharmaceutical Chemistry Laboratory,

ABSTRACT OBJECTIVE To analyze chemical components of Shenqi tiaoshen formula (SQTS). METHODS UPLC-QE-MS
method was adopted. The determination was performed on ACQUITY UPLC BEH Cis column with mobile phase consisted of 0.1%
formic acid solution-0.1% formic acid acetonitrile solution (gradient elution) at the flow rate of 0.4 mL/min. The column
temperature was set at 40 °C, and the sample size was 5 pL. The electrospray ionization source was used to scan positive and
negative ions, and the scanning range was m/z 100-1 500. Combined with TCMSP, PubChem and other databases, SQTS active
component database was established and the components were identified in combination with relevant literature. RESULTS &
CONCLUSIONS Totally 131 chemical components were identified from SQTS, including 23 terpenoids, 22 flavonoids, 21
phenylpropanoids, 12 alkaloids, 11 phenols, 9 amino acid derivatives, 4 fatty acyls, 3 organic acids and others, such as rutin,
citrinin, synephrine, cinnamic acid and ginsenoside Rg,etc. The cracking process of the main components involved the breaking of
glycosidic bonds, dehydration, etc.

KEYWORDS Shenqi tiaoshen formula; chemical components; UPLC-QE-MS; structure identification
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AN, SCAS B ST DR P o 3R (3 - DU AT/ F
Sy B B e o0 B B B S A IE | 00 AR X
SQTS AT RGEIIHT , IR LU XA OGSk B B A5l e
128 45 SQTS WAL= IR I3, it — A4 7R %05 255500
JRORERR BERL AR A

1 #F#
1.1 FEE{UES

A5 BT FH =3 2 AL A5 A0 46 Vanquish 748 = WA (4
54X | Orbitrap Exploris 120 % /5 43 #% it 1% 4% | Heraeus
Frescol7 %Y B0 ( 35 [E Thermo Fisher Scientific 2\ 7] ),
W1 D24 UV A1 45 7K A (26 [ Merck Millipore 23 7 ) ,
YM-080S AU A (YN B4 A FRA F]D 45
1.2 FEARBESRF

NS (35 2012310122) W F 22 M 17 97 38 2451
AR F] AE(HES 2201131) #8815 2201112)
B [ BBHE W 5l 8 IS Astragalus membranaceus
(Fisch.) Bge. var. mongholicus (Bge.) Hsiao T 4R A4 il
Ay 5 2204172] R 2 (A5 2112223) (1128 B
(45 2109073) | FIFFF (T FAERHED) 1T Sinapis alba
L. A 1 8 pl 24 Fh 1, it 5 2201193) | E AT (it 5
2112272) Bk A7 [ 3% 4% B A P9 Bk Prunus persica (L.)
Batsch [ T4 B8R, b5 220225 111K R #4110 H 24
AR A BRA R EIRIK R SRR R 2R
— e B2 g 24 0Bk F2 AT vh 2 Uil e 4 M B ELAL
H I | i QRBR FH %) 341 19 7=l CNW Technologies
23] R GBI FH 250 1 F 56 1] Sigma 23 7] 5 7K b
afiK,

2 AEEER

2.1 &G

2.1.1 @miEL M L ACQUITY UPLC BEH Cy (2.1
mmX 100 mm, 1.7 pm) A A%, 0.1% H R K (A) -
0.1% W R G W (B) Ry ik sl AR HEA 746 BE PR M (0~3.5
min, 5%B—15%B; 3.5~6 min, 15%B—30%B; 6~6.5
min, 30%B;6.5~12.5 min, 30%B—70%B; 12.5~18 min,
70%B—100%B; 18~25 min, 100%B; 25~30 min,
100%B—5%B) ; ifi 4 & 0.4 mL/min; K= 4 40 °C; JEFE
w M5 pl.

2.1.2 BUiEsAfE SRATHRME S B, I R R
KT AT . Z5 A0SR T8 55 psis 4l B UE S8 55
psis AT SR 10 35 psis 5 1 1L A R EE S 350 °C5 <
e il B 2 350 °C 5 Wi 55 L R 5.5 KV (IE 25 54 20)
i —4 kV (R 0 s SR B R 40 eV R AE Ry
20 eV FRLAC 4434, FHFVE R ) m/z 100~1 500,
2.2 SQTSHZER S EHEEREL

F| ] TCMSP ., PubChem . SciFinder , ChemicalBook .
Hp ] 1R F BioTree H 2545040 122 2546 2K SQT'S 45 HLIA 2
A B 5 S B PR 153 14627 S 4L (Chemi-
cal Abstracts Service, CAS) 5 | il fb 7> T it A R4

TEZD; 2023455 34 555 6 ]
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key,InChIKey )5 .43+ AHX 0 F 0 A FR 0 254
3 (mol #3045 , # 57 SQTS fb2: W/ B g

23 HiXmBARNSIE

FRELAZ 10 g 20 g 26 (10 g . EAT6 g,
Mrie 6 g A3 g ILZE BT 12 ¢ B 10 g . FHIT T 6 g, 1R
A 105K, MR R 2 h )5 gL s 257 N 8 fis K
MIGEFE I 1 h )5 3E ;s & IF RIS, T 60 °CF kR vk
HEEW 1 mL S 1,494 g BRI RAEIR , FLAS R TR
T4 36 h A5 TR . BUZ TS, IS Ak 4
WRREL 1.0 g, B HIEHEIE i, S 250m A 50% H % 25
mL, % %, FRa i, B8 7 (D)% 240 W, 45 % 45 kHz) Ab
P15 min, AT E =G, 50% F BN IR 1) 5
PRI IR SR IE R 0.22 wm TEFLIERR RIS
24 MHRAESLEESH

B2.37 T AL VA VRO L 4% 2.1 T R 2%
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A [) 45 3 o B X 22 SRS 2,27 T [ a gE
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10 ppm AFRHUE, X5 5T B P TR N . 2R
7N, FEME Y 131N, S 23 NS SRR A3 22 A T
R 2V RN R 12 DA S 114
W53 9 R EERATAE Y A IR TS5 3
MLRRZE .57 2 BRI L 53 2 IR R S LA AE M) (1
ASBE BT LA ER ISR A 20 S FoMh 4y, B
ENIE
241 WEEA  EEREAE YRR EA 2K
RIS A G, B 1k A PR B TR
PEE L ABIFGE AN SQTS AR i ¥ Vi b e S a2 1 S 2
BT 224 AHE T NBREZ 2R LAl R eSARAE 3R 4
2R, LMEA 11 ), HAe E B A oy
T B 7 F m/z 611.161 4[M+H] ", #= Wi H 4> 7k
CorHsoOue s AMEST T BT B 25 1 20 F g4 p A 1 o+
28 I 77 AR R T B 1 miz 465.098 2.301.047 4, 454
ABIESCHR™ B iz A B W R T, LT B A T i A A ot
UL 2.,

22 W SR LB T 2 o3 1) B A% L3 T 24 H AR
FEalR AL PR A IE B R HARRIE A 18 P R
J[M+H— (CHs),] #I[M+H— (CH:),—H.0]", LIfkE
W33 M, HoAe iE B R B HE S T T mlz
403.137 6[M+H]", #2200 CorHoOs s I HE ST 55
T L4 T4+ OCHs. 1 73+ CHs fil 1 43+ H.O 5 15 5
T H B 1~ m/z 388.114 3.372.095 2.354.784 4 .341.107 4,
S5 G AHDC TS, B e 2 Ak B R N Wk B2 2R, FLnT B A I
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Fif ] /min i} 8] /min
AEBE TR B. g 7
Bl SQTSHESETiHE
F1 SQISEEFMEMIHELEELER
s it USE:S M FEmz)  RAB [ min fi%ppm  HFHR IR B (nl2)
| 155 CHiN.O, 1751186 0.5 23032 [M+H] 130.098 4, 116,071 2,70.065 4,60.035 2
2 FHM CHNO, 168.1018 071 13836 [MH] 150.0912,135.068 4,119.0493,91.054 6
3 B CyH,.05 270908 178 06416 [M+H] 195,066 4, 167.071 1,141,056 2,139.042 3
4 LA CHO. 1530193 178 23032 M=H]" 110.0338,109.035 6,108,022 1,81.035 4
5 R CHO;s 169.028 4 241 28226 M-H]" 125.0347,107.6432
6 RS CHO: 179.0353 352 16191 M=H]" 135,045 5,89.025 3,71.015 1,59.0142
7 T CoH:0, #5.1517 441 15706 [M+HCOO] 207.0912,228.0978,127.0467,101.024 2
§ bime atiail CiHx04 3870013 449 0.8020 [M+H] 207.1362,189.1274,149.096 1,123.082 3,95.085 4
9 A CalloNO, 5021528 481 25239 [M+HCO0]™ 303,038 2,263.0574,221.066 2,179,013 1,161,046 2,119.024 2
10 i CietluNO; 310.1644 485 12494 M 252,096 0,251.0924,207.065 7,175,042 1
1l BT CoHy 0y 6111614 5.65 39042 [MHH] 465.0982,301.0474,164.069 1,85.028 4,71.052 1
1 U4 i Colly 0y 465.103 1 573 0.1921 [MH] 303.0475,229.689.2,97.028 1,85.028 4,69.033 2
13 bisad CuH05 230615 574 21815 [M=H]" 208038 3,193,015 3, 164.049 5,149.025 5
14 = CisHiOs 2870548 621 07752 [MH] 165.5192,153.0193,109.029.4
15 FREZ CH0, 3170654 623 12218 [M+H] 302,043 1,285,041 5,318.073 1,274,045 4
16 T CoH0y 5815623 628 03923 [MH] 461.5245,405.738 1,273,078 7,71.052 1,85.028 1,153.019.3,129.055 2
17 Kb CHOs 1370258 647 19267 [M=H]" 93.0347,123.042.4,94.038 2,138.029.4,41.9%9 |
18 % CHO, 147.0438 6.65 1482 [MH] 103.0542, 148,048 5,104,058 4,91.054 6
19 il Cully055 609.1838 709 12677 M-H]" 325.0718,301.072.3,286.051 2,164.0124
2 N5 Ry Col0y 8454893 721 07923 [M+HCOO] 799504 7,7199.4774,637441 2,475372.7
21 ofiE CHO, 149,059 5 7.94 34011 [M+H] 1500928, 132053 7,131,049 2,103,054 1
n NBEFE Caln0ss 8154809 8.02 10710 [M+HCOO0]™ 8154809, 769.4847,769.5123,637.446 5
3 e CHO 133.065 6 §32 40672 [M+H] 133.065 6,115.0542,105.069 1,55.018 3
2% % C,sH,05 23,0771 835 0.1772 [M+H] 1530183, 147,043 2,123.044 2,119,049 4
2 NSRS Colt0s 7994809 883 13763 [M=H]" 799.4809,475.375 3,113,025 7,101,024 5
2% B RY, Csli0 1109.606 5 901 31990 [MH] 407364 5,325,111 2,163,064 5, 145.049.4,127.039 2
27 NBEHRg Coll0,, 7674908 90 28161 [MH] 395.1126,85.028 5,81.069 7
bij A5 Re Coy02 10775783 95 16098 M=H]" 1077578 3,1 077484 7,191.0574, 131035 3
29 B R CoHun02 11235876 95 21785 [M+HCOO]™ 1077.5876,191.0575,131.035 4
30 ABIEHRo CoHe0y 9554878 9.8 12784 [M=H]" 793.4315,438.654 2
3l HIERiER CH0; 267.0663 938 2374 M—H]" 267.066 3,251,044 6,223,042 5,132,046 2
2 NBHF, CiH0s 6834366 945 05620 [M+HCOO] 683.436 6,637.4394,475.385 3,101,024 4
3 JIbiE % CuH0; 403.1376 951 11035 [M:H] 388.1143,372.095 2,354,784 4,341,107 4,327,085 4
M WE CoHui0; 3951098 9467 05230 [M#Na] 395.109.8,380.089 2,365.061 2,81.069 5
3 M5 Rg Coll0ys 7844826 1048 68883 M 622,068 4,460,086 2
36 NBiEH R Colln0y 8294950 10.88 11541 [M+HCO0] 829.472.5,783.486 2,783.513 3,621.430 8
37 NSHEHE CH0, 261.1846 1118 14839 [M+H] 105,033 4,81.0609,71.086.2,77.042 5
38 NS Rg: Col0y 767491 1 1138 24184 [MH] 605.5825,443.3732
39 NBEA R, Oy 6674442 1303 17422 [M+HCOO0]™ 4454887, 311117 1,204.0923,78.955 8
40 FRR CoH,0s 4553542 1531 26669 [M=H]" 411,534 6,101.934 6,50.596 2

24.2 MRy BRAESY AR RN L H
B TR AR WOZ AL A Wl R B A B A B
1% ARBEFE N SQTS il it i i rp 45 114> 19y
FALE W), AAF AR W TR KR A
I
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Pin N e B G o A e W S S AN B
W [M—H] 8 [M+HCOO] MEsr 51 [ME, BE g+
BHAF FEWT 2L 0] = A — RGO RE AT T

DI 20 ), AR S B R i B
A m/z 845.489 3[M+HCOO] , #E il 43 F 2~ C.HOw
WS T B TR AW R B m/z 799.477 4, B J5 4
YT I ISR P AR R B T m/z 637,441 2.,475.372 7,
ARSI B I B NS BT R

DI 40 ), FLAE B R i B
A m/z 455.354 2[M—H]~, #EI 53 F A CaoHsOs ; 12 1
TR R ARSI E 2 1501 COOH, A= i A B 1
m/z 411.534 6, 455 FHICSCHER™, i 2 1% 4k & 9 o 5535
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2.45 FIEMATEY) RIS E AR E g
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