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Abstract: Objective To establish a quality control method for Qinbai Qingfei Concentrated Pills (QQCP). Methods Orthogonal
test was conducted to optimize the extraction technology of total alkaloids, total flavonoids and total saponins in QQCP. Ultra-high
performance liquid chromatography/quadrupole-exactive orbitrap mass spectrometry (UHPLC/Q-Exactive Orbitrap MS) was used to

detect the above three types of components after optimizing the detection conditions including liquid chromatography mobile phase,
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column temperature, gradient elution conditions, mass spectrometry resolution, spray voltage, etc. Components were qualified
according to the retention time, accurate m/z and MS? spectrum. Quantitative methodology was investigated based on 13 components
which was confirmed by standards, and applied to quantify the targeted components in three batches of QQCP. Results The optimal
extraction process for total alkaloids is liquid-to-solid ratio of 1:10, 40 C, 60% ethanol, ultrasonic extraction for four times, 40
min/time; that for total flavonoids is liquid-to-solid ratio of 1:400, 70 ‘C, 50% ethanol, ultrasonic extraction for 1 time, 50 min; that
for total saponins is liquid-to-solid ratio of 1:30, 60 “C, 40% methanol, ultrasonic extraction for 1 time, 50 min. There were total of 72
components which were qualified. A quantitative method, with satisfactory linearity and R> > 0.995, for 13 components which contained
tuberostemonine, erucamide, stearamide, chrysin, quercetin, wogonin, oroxylin A, baicalin, scutellarin, puerarin, deapioplatycodin D,
platycodin D and deapioplatycodin D3, were established. Their content in three batches of QQCP were 10.543—36.891, 78.764—
124.300, 0.110—0.364, 3.353—8.052, 0.099—0.152, 2.062—3.201, 0.821—1.981, 6.323—12.421, 0.832—1.291, 3.210—5.461,
0.120—0.189, 7.551—9.443, 0.872—1.423 pg/g, respectively. Conclusion The established UHPLC/ Q-Exactive Orbitrap MS
method can provide methodological basis for the quality control of QQCP as well as the quantitative analysis of related compounds.
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212 FEMUEMEIS  FREL QQCP Zi¥y (#t5
202201) 100.0 mg, BN 200 pL Z/KEME)E, A
5mL &, T 120W. 40kHz. 20 ‘C N7 20 min,
1%, T4 ‘C. 5000r/min 2L GELF4E 10 cm)
10 min, B FJEW, @A/ 2 10mL, KR EWIZE
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RGP R $E 0K FREL QQCP 2ty (ks
202201) 100.0mg, AIA 5mL HEE, T 120W. 40
kHz. 20 ‘C F##7/ 20 min, 1%, T 4 C. 5 000
r/min B0 (B0¥4% 10 cm) 10 min, B EIER,
EARE 10mL, RIFEE LM PEIR .
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Table 1 Single factor experiment results on extraction process of three types of components
L ﬁ&éE%Ef)ﬁjZ/ ﬁ?‘”ﬂlﬁ &/ ﬁ&i%ﬁjﬁi/ T/%EXO?ETE/ E&i%?ﬁﬁ/ T E’\E%Efﬁ/ 2% E’\E%ﬁgﬁ/
(ngmL™) min (ngmL™) C (ngmL™) (ngmL™) (ngmL™)
1:10 31.09%+0.95 20 29.701+0.48 20 37.761+0.48 1 38.07+0.03 20 17.194+0.25
1:15 30.69%0.02 30 33.00%0.53 30 40.211+0.24 2 41.314+0.73 40 21.734+0.59
1:20 30.70%£0.02 40 34.5410.04 40 39.04£0.05 3 42.17£0.02 60 26.61£0.79
1:30 30.29%£0.99 50 32.2740.46 50 36.831+0.03 4 40.421+1.04 80 15.361+0.02
1:50 29.59+0.30 60 31.59+0.96 60 31.08£0.29 5 39.51£0.34 100 11.76 £0.03
. ,%\E@I?/ H lﬁ [/ ,é\ﬁﬁﬁl?/ T/%ES(O?EE*Z/ Eﬁﬁﬁf e E{fh&@@ 2% E’ﬁﬁ@/
(ngmL™) min (ngmL™) c (ngmL™) (ngmL™) (ngmL™)
1:100 18.86%+0.02 20 16.0940.12 30 22.0540.17 1 9.3440.02 20 15.681+0.21
1:200 24.30%0.07 30 30.71£0.25 40 22.97+0.13 2 9.14£0.13 30 22.30£0.10
1:300 27.7840.06 40 33.30+0.23 50 22.7240.03 3 8.681+0.26 40 22.8740.10
1:400 24.55%0.04 50 29.74+0.28 60 26.27%0.63 4 8.16+0.07 50 21.89£0.04
1:500 24.52+0.10 60 2451%£1.22 70 23.00+0.74 5 8.65+0.05 60 18.46+0.17
. ‘%‘%ﬁ/ ﬁ?ﬂﬁﬂm/ »é%ﬁf %%Hxn?ﬂ%rﬁ/ ,%L%ﬁ/ e E‘—%fi/ — E‘Efi/
(ngmL™) min (ngmL™) C (ngmL™) (ngmL™) (ngmL™)
1:10 29.09%+0.10 20 16.92+0.22 20 16.39+0.25 1 11.9710.30 20 16.21£0.08
1:20 30.10+0.79 30 17.41£0.32 30 20.29£0.10 2 11.78+0.08 30 22.80+0.16
1:30 20.76+0.49 40 18.88£0.06 40 24.27%0.70 3 11.97+0.01 40 24.12£0.16
1:40 20.82+0.13 50 19.22+0.16 50 2490+0.14 4 11.821+0.17 50 11.821+0.02
1:50 1590+0.22 60 17.76£0.19 60 24.53%0.78 5 12.06+0.19 60 12.06£0.18

5, PREGREONT ST S = RN, R AR
5607 AR e PR BGRECR 1 IR AT RRR L. 32
B 2 SIS TR A0 R AR AR 40, BRI ES 0T
BEE RIS, Ja ek IE AT S [ e B
BORBON 1 IR Bk, &8RP il e K & LA
(1) 4 IR 3 /KFIERZ BT RE 3 Ko A8l
Wit AV, SIEE . SR ERIL S EAR K
(it 5 45 5B 5 W3 2~4, T7200 M Wk 5~7.

R 2 IR (R) K3 5 al %N, M s $E
IS 53 B R R 2 SR AA AR 73 H > SR AR
£ > R BN [A] > 2 B3, 3% 5 g5 SRR DL BRI &R
X AR PR 1 B SR B O . 2 P B, Rk
BMW & SRR A RN T Z N 60% OB
40 ‘C. 40 min. 4 XK. 1:10. FHRMIEB T Z0}
QQCP #FATIRILIGIUE, WA 10-1. 10-2, 10-3 4,
M IR FERT 9 HIEACIRI 45 R .

HHEE 3 1 R 3R 6 BT, R0 75 e B i 2%
FSC A0 PR AL 2RI SR B P58 > bR bt > $ s i) >
CEEAARRREL, 3R 6 45 AR LA B DR 20 AR Wik
B AR E IS TE R s, R e B A b 45
IR RAIREL T 28 70 “C. 1 400, 50 min. 50%

F* 2 BERIEYRZERTH LGYERRERITSER
Table 2 Orthogonal experiment Lo(3*) of ultrasonic

extraction of alkaloid components

e RHGE EAER LR BRI BURIRE/
BES J&/°C  [A]/min % Bk (ugmL™)
1 20(1)  30(1) 40() 2(1) 13.63
2 20() 40 602 3(2) 2338
3 20(1) 503) 2003) 40) 19.65
4 30) 30(1) 60Q2) 4(3)  23.07
5 300 402 203) 2(1) 2068
6 30Q2) 503) 40() 3 19.22
7 40(3) 30(1) 203) 3(2) 2031
8 40(3) 40(2) 40(1) 4@3) 2285
9 403) 50(3) 60Q2) 2() 2503

K 56.66 57.01 5570 59.34

K> 62.97 66.91 7148 62091

K3 68.19 63.90 60.64 65.57

R 11.53 9.90 15.78 6.23
10-1  40(3) 40(2) 60(2) 4(3) 3248
102 403) 40(2) 60(Q2) 4@3) 3235
103 40(3) 40Q2) 60(2) 4(3) 3227

CEEL 1R HRACIEE T 2% QQCP AT HEHE:
iF, A 10-1. 1024 10-3 4H, ME R EWE R
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Table 3 Orthogonal experiment Lo(3%) of ultrasonic

extraction of flavonoids

5 LoGYEIRIEEEMMIER FED
Table 5 Lo(3*) orthogonal variance analysis of alkaloids

extraction by reflux

SRR RS LB R

M FE/C FHEL f/min %  (pgmLh)
1 50(1) 1:200(1) 30(1) 30(1) 5.10
2 50(1) 1:300(2) 40(Q2) 40(2) 5.97
3 50(1) 1:400(3) 50(3) 50(3) 7.53
4 60(2) 1:200(1) 40(2) 50(3) 7.07
5 60(2) 1:300(2) 50(3) 30(1) 7.56
6 60(2) 1:400(3) 30(1) 40(2) 7.25
7 70(3) 1:200(1) 50(3) 40(2) 7.48
8 70(3) 1:300(2) 30(1) 50(3) 7.74
9 70(3) 1:400(3) 40(2) 30(1) 7.79
Ki 18.59 19.65 20.09 20.44
K 21.88 21.27 20.83  20.69
K 23.01 2256 2256 22.34
R 4.42 2.91 247 190

10-1  70(3) 1:400(3) 50(3) 50(3)  10.64
102 70(3) 1:400(3) 50(3) 50(3) 10.61
103 70(3) 1:400(3) 50(3) 50(3)  10.53

Rz W5 |l FH FigfvE B3

L 22223 2 3411 9.000
B ] 17.171 2 2636 9.000
RS H 43.435 2 6.667 9.000
/€13 6.515 2 1.000 9.000

R 6 LoGYEmiglNRENER S ENH
Table 6 Lo(3%) orthogonal variance analysis of flavonoids

extraction by reflux

R WV HMm BlE FIE FigfE Sk

L 3.495 2 4976 9.000
RHE L 1.427 2 2.030 9.000
B 1] 1.081 2 1.538  9.000
A% 0.703 2 1.000 9.000

RT LGHEREREHERHFEDH
Table 7 Lo(3*) orthogonal variance analysis of saponins

extraction by reflux

KE  WEFHIM BlE F FinfiiE S50k

F4 BEENEFLRSH LGHERRERIT SR
Table 4 Orthogonal experiment of ultrasonic extraction of

saponins Lo(3%)

e EHGE R HEY IR/
I 0 BHR EL Fmin % (ugml-)
1 40(1) 1:10(1) 40(1) 30(1) 9.82
2 40(1) 1:202) 50(2) 40(2) 1036
3 40(1) 1:30(3) 60(3) 50(3) 9.85
4 502) 1:10(1) 50(2) 50(3) 1098
5 50(2) 1:202) 60(3) 30(1) 1036
6 502) 1:30(3) 40(1) 40(2) 1214
7 60(3) 1:10(1) 60(3) 40(2) 1153
8 60(3) 1:20) 40(1) 50(3) 1167
9 60(3) 1:30(3) 50() 30(1) 13.17
Ki 3003  32.33 3363 33.35
K 3348  32.38 3451 34.03
Ks 3637  35.16 31.74 3249
R 6.34 2.83 278 154
101 60(3) 1:30(3) 50() 40(2) 1779
102 60(3) 1:30(3) 50(2) 40(2) 17.68
103 60(3) 1:30(3) 50(2) 40(2) 17.64

T 9 AHIEA RS R .

HIZR 4 (1) R 3R 7 WIKD, SEmk e R Bk
J 53 FRT TR SR g i L B2 > A b > S i ] >
AR K, 3R 7 45 R SE IR EE XS R H 2R

R 6.717 2 17.135 9.000 P<0.1
RHE LG 7.743 2 4.446  9.000
FiJ ] 1.335 2 3.406 9.000
AR %L 0.392 2 1.000  9.000

SHRIUEA BEME (P<0.1) W, R4S
AT 485 e mff e e R T2 8 60 °CL 1230 50
min. 40%HHE. 1 K. RN T EXR QQCP i
ITHREUAE, &% 10-1. 10-2. 10-3 4, W5E R
HEIRE AT 9 HIER IR R .
22 QQCP LZEmMS IR
221 ik

(1) VR EiEFEN CSH Cis k(50
mmX2.1mm, 1.7um); #i& 25 C; HshtiN -
0.1% TR BEEEGEL: 0~2min, 10%ZNE;
2~14 min, 10%~22%Z.fE; 14~20 min, 22%~
25%Z. 3 20~28 min, 25%~40% .5 ; 28 ~40 min,
40%~70%Z.fiE ; 40~48 min, 70%~88% . fifi; 48~
54 min, 88%~100%Z.MiE; MAFRVE 0.3 mL/min,
HEAEE 5 ul.

(2) B S: AiEHE N CSH Cis (50 mm X
2.1 mm, 1.7um) #; F# 30 C; WA LIE-
Ky BREESE: 0~2 min, 2%Z./; 2~4 min, 2%~
3% E; 4~9min, 3%~6%ZME; 9~15 min, 6%~
12% .5 15~22 min, 12%~22%Z. i ; 22~30 min,
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22%~28%Z. i : 30~38 min, 28%~40%Z.fiE; 38~
58 min, 40%~90%Z.JiE; 58~67min, 90%~100%
4N 68 min, 100%Z.MiE; RFLE 0.3 mL/min;
HEFEE S uL.

(3) BHEMS: iy CSH Cig (50 mm X
21 mm, 1.7um) #; #& 35 C; WA LIE-
0.1% R FREEM: 0~2 min, 2% 0F;
2~9 min, 2%~6%ZfE;: 9~25 min, 6%~20%~
Ji& ; 25~60 min, 20%~90% . i ; 30~62 min, 90%~
100%Z.JiE: 62~66 min, 100%Z.fE; AFURE 0.3
mL/min; FFEE S pl.

222 ik xM

(1) RS B Full mass/dd-
MS?, FHETEHE m/z 100~1500, 23F5% 17500, &
IEIRFE 300 C, WIFHE 4.0kV, ¥R E
35L/M, ZEHHE 50V,

(2) BEZE RSy P Full mass/dd-MS?,
FHEERE m/z 100~1 500, 2R 17 500, BIHE
P 300 C, WiFHLE-3.5kV, #AMAEBGE 35
L/h, FEHHE 50V,

(3) BHEERSr: HiE: Full mass/dd-MS?,
FIHHVERE m/z 100~1 500, 2R 17 500, F4HE
I 300 'C, WiZHE 40 kV, SSEBRRE 35
L/h, FEHHE 50V,

2.2.3 XTRSIAER PSS A RREOT R % 1
mg. FENEMENE 1 mg. X E IR 1 mg, REEFRE,
R EZ 2 SmL, ZWE 1 mL 5 HE SHE WO 10
mL S, FEEE R, 134 B T AT B
WG o RIRREON R R TP, B R M
FE. AR, BEEHL 1mg, WBERE, BT
B2 10mL, FCHSERARER, 40 A 100 pL
PRERIMNE 10 mL 2, HEEE 28 7 2SR
SHRE XTI, TS RETERR AN
5] 3 R AR, BRICAE T 2858, KL 1 mg /24K

a b

50 150 250 350 60 120

A, RERRE, HWFEEFERSI 0.001 mg/mL
IR A I PRS2 DL 25T RS A 2
H Dy PSR Dy &% 1 mg, KiERRE, H
BEEARZ 10 mL, FCHISEEARER, 205l 100
ul BFRABUMANE 10 mL 83, HEEEREE
TR TR A IR AT EIR % 2R o TR A 0o R
AVARES 0.22 pm TUFLIERRE I f5 , BT A i
2.2.4 QQCP #EUEHIHIE I QQCPO0.1g, 4
VIR RGBT 3% 3% 2 R L T 2HEH, B, HL
B FEERSRIRBGH A %R 3 i T2,

B, HUEIEW; B RERAGTAIER 4 R R T
SHRE, B, BUEEWR. DB EER T 75 Tk
WATEM 2mL WEEER, HTH-mk.

225 WM A PubChem 3 1% Ak 224k
B AR WAL HE 22 . mzCloud AU FE

Chemspider 4 78, X QQCP H %, [l FEtH.
B0, Mk, £ 6 R AP L RE BT
M4, B CAS 5. TR, GiF AT 7>
TRE, UAKIEN HMDB ik FE 5 ke k2
a0 I 4 55 =S W VA D X /L B - T

BRI NE, RN S HARSE RS 110 22 oy
HHEPE . FIF Xcalibur FAF 3RS S A0 S o — i
Wik s g mik B, 8 mz . REERE, =
PR ERE, S REOCHR B AR AR Rt . TR A
P, 02 o O P A ) A A 2 R A A T 45 R
g, BEEEMT: MAEY) CoHsNOs AED)
TR R 4 e 280, AR B LU F [M+HT N
376.247 7, f#EENIEIN 4.36 min, MS2FEA AN
302.211 0+ 276.196 0, 522 Sk TH 404 376.248 2.
302.211 5. 276.195 8 —3, #HEMAL A CoaHasNO4
XS R, R AR s L 1-a.
LAY CisHi004 N HE B Al 7 %5 e i #2285, H
B TR N [M—H] R 253.050 5, 1R KA A
35.03 min, MS?H 5 BS54 209.060 3. 143.048 9,

C

180 240 200 350 500 650 800

1 QQCP HxtitEHM (a)» BHE (b). EFREHEEEE D (o) H-RRIEE
Fig. 1 MS? spectrum of tuberostemonine (a), chrysin (b), deapioplatycodin D (c¢) in QQCP
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107.012 2, Z75 CHkH HdiE 209.060 2. 143.049 1.
107.0128, XTI IGIUE, WA CisHioOs N
FM%, HFEMEHIN 50 LA 1-be Db E
W) CsoHgaOna N H R %558 23051, HAE T B8 A%
A F[M+H]H 1093.540 8, £ B A] > 29.81 min,
MS2 7 F 851 683.398 1. 503.336 6. 485.326 0.
279.107 7, ZH 3k #dE 683.401 7. 503.336 4.

485.336 6+ 279.108 8, HEMI{L 54 Cs2HsaO4 N E ST
PERSAE AT D, HAFE S IER I 5% L 1-c.

Fo UL Bt e A8 2 72 AR, Horb A e
F19 S, HEEIZE 40 A, BEF AN, HAhZk 5 4,
S B LEE 8. Hdr, MRS A 16 1
KETHEGES, 3MRATHES; KRS HF 34
MRETES, 2 MREATELS, | AKRETHE,

*8 HERHER

Table 8 Detailed information of identified components

8800 wmin a4 Welh ERE RERE o REHT o

B (mz) (w2 (X109 i
I+ 046 LR, AL 256.1180 2561179 039 CppHiNOs 256.1180,226.090 5 w5
2+ tuberospironine!” 338.1960 3381962 059  CisHyNOs 338.1960,320.185 5, 264.159 3, 246.148 4, 236.164 4 [Eki]
3o+ 4 N 3002011 3222013 —0.62  CisHyNOs 322,201 1,248.164 4,230.153 5, 174.127 6 A
4+ 28 rERyNEE 320.1855 3201856  ~0.31  CigHasNO4 320.185 5,246,148 4 EE:
50+ 29 HEBTHY 2782114 2782115 036 CisHNO; 278211 4,204.175 3,136.076 3 A
6 + 347 oxygenated berberinel’ 4082340 4082381 -10.04  CxHyNOg 408.234 0,390.227 1,372,216 8, 344235 1,316.190 6, 298.180 0 7426
7+ 358 sessilifoliamide BE 2942062 2942064 068  CiHxNO; 294.2062,276.195 3, 248.110 8 [Eki]
§ o+ 436 ol NER AR 3762477 3762482 -133  CnHyuNOs 376.248 1,302.2110,276.196 9 A
9+ 469 B 390.2272 3902275 -0.77  CxuHzNOs 390.2272,372.216 6,316,190 5,272.163 8 EE:
0+ 523 sessillistemonamine AL 3922428 3922431 076 CoHxNOs 392.2428,374.232.2,300.1949 R
1+ 6321415 cochinchistemoninonet’ 4102527 4102537 -244  CuHssNOs 4102527, 392.242 3, 374232 6, 364.2477, 318,206 4 Bk
2 - 14 SRR 353.0877 353.0878  -0.28  CiHiOy 353.0877,161.023 4 1
13 + 836 BRI 4202382 4202381 024 CsHuNOg 4202382, 388.211°8,360.179 7, 346.201 9 A
14 - 964 3-0-RAF CRAEE TR 337.0932 3370929 089  CicHisOs  337.0932,191.0552, 119.0489 1
5 - B! 35,706 T A ) 303.0509 303.0510 -0.33  CisHRO7 3030509, 177.018 4, 149.023 2,125,023 1 e
16 - 13719 BRED 4151031 4151035 =096  CauHxOy 415.103 1,325.070 8,295.061 6, 267.066 7 HE
17+ 1488 ek 336.1805 336.1805 0.0  CisHasNOs 336.180'5,318.170 0, 308.184 2, 290.175 0, 262.143 8 [k
18 - 1531 fig-g st 4610725 4610725 000 CuHisO2 285.040 1,267.0304,239.033 7 RS
19 - 1800 1 & -3-0-p-D- R R 4770663 477.0675 252 CuHisOis 477.0663,301.035 6, 1510028, 1789974, 107.0124, 163,236 1 %%
20 - 1814 PO 4450789 450776 292 CuHisOn 445.0789,269.045 4, 241.057 1,225.054 2, 197.059 5 e
2 - 182019.07/19.58 FIHE 6-C-BTHi{f1HE-8-C A AT RETFO 547.1458 547.1457 018 CasHsOn 547.145 8, 457.1150,427.102 5, 367.082 2, 337.071 7,281.081 6 %%
N - 1829 REWSES-OFEMBRED 4610719 4610725 -130  CaHisOn 461.0719,213.0550,241.050 7, 285.040 4 e
B - 1845 T R-1-0- 51 B RIS L) 450765 4450776 247  CuHisOn 445.076'5,269.045 4, 117.017 8 Bx
U - 1845 FRNESEI-0F AR 4450765 4450776 247  CauHisOu 445.076 5, 269.045 4, 241.049 1, 197.060 1 RS
25 - 1846 ERTHEED 269.0456 269.0455 037 CisHiOs  269.0456,225.054 8, 197.059 8, 169.064 9 e
2% - 1893 AME-1-0- T & R R 05 4290815 4290827 280 CauHisOro 429.0815,253.0504,209.058 9, 175.023 RS
7 - 189 56,13 4-TiAEHG-1-0- 479.0863 479.0831 668 CuHxOis 479.0863,303.0502,285.040 1 e

A R ()
28 - 19652034 5,72 = R i-6- R AL B - 475.0889 4750882 147 CuHuOn 475.0889,299.055 9, 284.032 4 e
O-F R

9 - 1971 DU T ) 3150516 3150510 190 CigHOr  315.0516,300.027 5 HE
300 - 200 A% 8-CH % L 4151037 4151035 048  CuHuOy  415.1037,295.0609 e
30 - 2005 SRECHEAETAEET 4931319 4931341 -446  CuHuOn 493.1319,373.0014,331.080 7 HE
32 - 2048 WA 4590933 459.0933 000 CyuHuOn 459.093 3,283.061 2,268.037 8, 175.023 8, 137.023 3, 113.023 0 #%
3B - 2052 =R RS-0 5 4750853 4750882 6.10 CnHxOn 475.0853,299.055 1,284.0323 HE
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1 (8
45 7 min oy el RERORERE BAHT i
ik (mfz) (mz) (X107
Mo+ 2067 HMEBHEBE 4062226 4062224 049 CxoHsNOs 406.2226,388.211 1,306,174 1 a
35 - 2128 RBEZD 2850406 285.0405 035 CisHiOs 285.0406,151.0023 %5
36 - 21.28/21.38 572 G-I H IR 2850406 285.0405 035 CisHioOs 285.0406,241.051 1,151.0023,107.0126 #%
3 - 257 DR AR 287.0561 287.0561 000 CisHiOs 287.0561,125.023 1 w5
38 - 22152872 RERSE I 3450612 3450616 ~-1.16 CiHiOs 345.0612,345.0616,330.038 2,315.0146 #%
39 - 221 IS & 4310984 4310984 000 CauHxOw 431.0997,269.045 5 W
40 - 2324 acuminoside! 4472050 4472236 313 CaHssOn 447.2250,113.0230,99.0074,89.0231, %%
73.0280, 710122, 59.012 4
4 - 431 TFRKE A-T-0F HH) 451134 4451140 -135 CyHnOwn 445.1134,283.060 5, 268.037 4 wE
£ - 2504 R 3010358 3010354 133 CisHiO7 301.0358,149.022 8, 125.023 1 RN NV
48— 253 Ry 4310981 4310984 070 CauHxOwo 431.098 1,268.0377 fiR
4 - 578 HMEEER G 329.0665 3290667 -0.61 CiHuOr 329.066 5,314.043 2,299.019 5 B
45 + 2592 dehydrogen baicaline™ 386.1963 3861962 026 CxHuNOs 386.196 3, 368.185 5, 340.190 8,312.159 5 F
46 - 21770869 ZREREEER 299.0561 299.0561  0.00 CigHinOs 299.056 2, 284032 5 wE
47+ 2810 Ehr iR e DY 12555962 12555954 0.64 CsiHoOm 1255.5962,799.4399,295.107 | i
48 - 2823084 ZHEZHEHERD 359.0768 359.0772 -1.11 CisHicOs 359.076 8, 344.053 4,329.031 6 wE
49 - 2866  CHECHEHERD 329.0663 3290667 -1.22 CiHwuO7 329.0663, 314.043 5,299.019 3 wE
50+ 297 neotuberostemonol A/BY 3882116 3882118 -0.52 CpHxNOs 388.2116,370.201 1,314.1749,300.1592  F
51+ 2981 FRRREEE DY 1093.5408 1093.5425 -1.55 CsHsiOn 1093.5408,683.398 1, 503.336 6,485.326 0, f:HE
219.1077
500+ 2995 R 961.5013 9615003 104 CyHzOx 961.5013,485.3263 1t
3+ 2996 3-0p-EERE - 6833987 6834001 205 CsHssOn 683.3987,405.3132,135.080 8 thtR
54+ 2998 RHEFFDI 12255865 12255848 139 CstHooOps 1225.5865,799.439 9, 683.397 9, 667.405 5, K
5213469, 503.337 9,485,326 8
5+ 3015 FEARE ALY 12655990 12655954 284 CsoHosO0 189.076 2, 171065 5 iR
56+ 3017 TEBEHR T AR 1265.5839 12655808 245 CssHouO9 1265.583 9, 681.385 2 1
57 - 3024 582-trihydroxy-6,7-dimethoxyflavonoid®  330.0717 3300734 =515 CuHiOr 330.0717,316.0571,301.0339 #E
58 + 3061 bisdehydroneotuberostemoningl’ 3722166 3722169 081  CxHaNO4 372216 6, 328.226 6,298.179 8, 280.169 6, 1%
272.1638,254.189 7
59 - 3148 SRR 3292334 3292333 030 CisHauOs 329.2334,293.2134,211.133 4 fi
60 - 33733718 HAHE 19 3430824 3430823 029 CisHigOr 343.0824,328.0598,313.0354,285.0393 &%
61 - 3418 WHEEZT) 283.0610 283.0612 -0.71 CiHpOs 283.0611,268.0378,239.0350,163.0025 #%
62 - 342453570 BEEW 3140742 314.0785 -13.60 CiHiOs 314.0742,300.0620,285.038 6,213.057 6  #%
6 - 3503 Hp &1 253.0505 253.0506 040 CisHiOs 253.0503,209.0600,143.0490,107.0124 #%
64 - 3525 FAH 10 373.0928 373.0929 027 CiHisOs 373.0928,343.0455,328.022 5,300.026 4 %
65 - 3531 Er el S 389.0883 389.0878 129 CioHisOs 389.0883,374.064 1,359.040 5 wE
66 - 3539  TREZAM 283.0611 283.0612 035 CiHinOs 283.0614,268.0380,239.0349,165.989 6  #%
67 - 353934.14 5,74-= B E R ERD 283.0611 283.0612 035 CigHinOs 283.0611,268.0377,239.0344,184.0522 %X
68 - 3179 FAH I B 3591141 3591136 139 CioHaoO7 359.1141,344.091 2, 208.037 6, 1540257 %4
69+ 3959 JHARE DI 419.0980 419.0973 167 CxHisOo 419.0980,358.201 3, 151.738 3 fi
0+ 47 oA e 0 2842945 2842042 106 CisHyNO - s
1+ 4865 TR 2 3383417 3383417 026 CypHeNO - B
N+ 49785033 HIFHE bR 3312847 3312843 121 CwHxOs 331.2847,313.2736,239.2369 fate

TFIREN W IR IE Y o

* represents the components verified by standards.



FEH 202410 7 $55% B 20 Chinese Traditional and Herbal Drugs 2024 October Vol. 55 No. 20

* 6897 »

2ASKRE TR, 1 DMAES . AR BRI
gy BERESTAE 7 ASKRE TREM, 1ARET
56, 5 ANHAME R Bk B TR

23 QQCP FLERPEIENE

231 &M [FE “2217 DR

232 JlES&At

(D) AR 857 - A% Target-SIM scan,
FIEVEE] m/z 100~1 500, 2#F% 17 500, BAE
B 300 'C, WiZHE 4.0 kV, ¥SAEFRE 35
L/h, EBHEE S0V,

(2) HEEZEMSr: HRB: Target-SIM scan,
FIEVEE m/z 100~1 500, 2#F% 17 500, BAHE
I 300 C, WiFHE-3.5kV, WSMAEHRE 35
L/h, EBHEE S0V,

(3) BHEMS: FAHIEEA: Target-SIM scan,
FIGVEE m/z 100~1 500, 2HE% 17 500, BHE
IR 300 'C, BIEHE 4.0 kV, SSEHRE 35
L/h, &EBHEIE S0V,

233 JjiEHEE ERSXRSKIEE MM 13
MU EE R AT B BT S5

(1) PN % “2.2.37 TR AvEECHD
WO TR AR AR I e o B R 2y S A 0.01
mg/mL AR R A3 VR A5 B AR, B 1M
F.OERE. MEER. JOESR. w5, TEH
F A TS RERE S 518 0.01 mg/mL 15 R
FERR ATV B0 B, T 25 MRS R AT D,
Mt Dy XA HEREEE T Ds BREWRE S AN

0.01 mg/mL [P 2 TR A0 R AA TR, £ 0.22
pm FFLIEMESE T - A s % “2.2.47 T
N7k QQCP $2HUK, £ 0.22 pm FlFLIESEE
R TR HECREAE IR, &
0.22 pum FRFLIEMEIE 5 F T - R o %) i
G A 4L - R =T - g il = e ] LA i | N G G
M QQCP FEHUHK 14 BB 1 (13 ] Cextraction
ion peak chromatogram, EIPC) LI 2-a~c¢; M.
HIRE MR DOEES R mEH. TERFKA.
Y20 2 AR X RV, QQCP #2
U P EIPC WA 3-a~c; EFHIRSHERTE D.
FEBERH D £ BERSEEE 1 Dy 7875 1 W EE ]
XTI . QQCP B i) EIPC WL 4-a~c.
SERERH, kR, RIS AR E L,
QQCP HEHU 5] 5 395 508 R 5t 5 VRUAH () £ B 1 1)
ik, HIIERER T, RPINEEEER
U, HEERA AL 3 2o IR G T

(2) MR RFELL: B “2.237 T YR
R ATV 0 B A OR M R, BRI 1. 2. 5.
10, 20, 50. 100. 200. 500 fEFBEAW; # “2.2.3”
Hh B T TR o R R RO A B, 1S BV 1. 2.
5. 8. 10, 20, 25. 50 100 fEFBHM; ¥ “2.2.3”7
Hh 2 TR A IR IR ROR A B, 5B RVR 1. 2.
5. 8. 10, 20. 25. 50. 100 {EFBER, T -
JRASIN, DA 0 HE R TARE AR (Y, R
WREENBEALRR (XD, 15 BIZRME R, 4558 WK 9,
DL R2>0.995 1E &tk & R UFIH Sk HE . #8389

| e
S .
b - R A
R E R S—— R R
C
j | Il
0 15 30 45 0 15 30 45 0 15 30 45
t/min

2 EEE (). £YRER S XERE (). QQCP #& (o) i EIPC
Fig. 2 EIPC of methanol (a), alkaloid components reference substances (b), and QQCP sample (c)
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a b Erbk c Sl
mn
WE Ay
il |‘t || ‘ A
R
HRE
M TREHKK A
AR A
I L | =
J‘L e %
PR TRNN TSN T I A | R [ |“ 1A
Ligreon sy
i ik
AR DEER
. | | _
0 15 30 45 60 0 15 30 45 60 0 15 30 45 60
t/min

B3 HEE (a). BREERSIERS (b). QQCP #m@ (¢) K EIPC
Fig. 3 EIPC of methanol (a), and flavonoids components reference substances (b), and QQCP samples (c)

ALEL, 13 AR B RZAEIIRT 0.995, FRIAE R
2 R I R AT

(3) %R PUREIREN 1.0 ng/mL 1)
AR A TR AT BRI . REIRE N 0.2
ug/mL ISR R A 0 IR SRV, TREIRIEN 0.2
ng/mL [ EHRIBA XM ER (LA EREIREY
FRVR G0 HE S VA R 25 B B R B IR B, s SR
6 K, BRUGHFE 2 uL, T8 6 YRR B 43 e T B
1) RSD {8, LA RSD<<3%E okt % i %5 52 K4 14K
Pio SN, STRREE . WEIEL . A
.M R DGES R, TERR A HE5H. B
R BIRE. AW S DL AR D,

TR AT D3 WETARY RSD 43104 2.45%-
2.62%-2.32%- 2.82%-2.65%- 1.17%- 2.66%- 2.41%.
2.12%- 1.67%- 1.40%- 2.27%- 2.07%, %5581
R R R AT

() FaeMas: %M “2.2.47 T ikl &
QQCP WU, 75T Hl#4% )5 0. 8. 16+ 24, 36, 48
h BERERGIN, BRUEERE 2 uL, THE 6 UCHERE S
WETAR ) RSD &, LA RSD<3%1ENFaEEH LR
U (AR o &5 X H 7 . TrRRIE A . A i Bk e
AME. WER. DUESER. TELER A, B1E5H.
RAH ., BIRE. ZPEREEEE D, R E D,
T HEAE R R AT D3 WETHIAR B RSD 43 512 2.52%-
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B | — .

L

SFERBE R D HBE D FFEBS R4 D,

b
PR D fﬁwﬁﬁ%ﬁ b BHEHED | RERED  pempmeatrn, PR Dy
¢ I | \

| I

‘ i

J‘ il J \x '\
—_—d M A

0 15 30 45 60 0 15 30 45 60 0 15 30 45 60

4 HEE (1) SEFERSTERE (b)) QQCP #& (¢) B EIPC
Fig. 4 EIPC of methanol (a), and saponins components reference substances (b), and QQCP samples (c)
+9 ZMEARYUE
Table 9 Linear relationship

2 eIl

WEMATR  miz ,
(ngmL™)

g hRE R

URSLEAS mlz

B

teore R L
(ngmL™)

S BB 376.248 1 Y=4X10° X+6X 105 0.999 8 0.04~20.00( & %4
338.3413 Y=9X10° X+9X 107 0.9959 0.04~20.00 |# &E%#
284.2945 Y=8X10° X+1X 108 0.996 8 0.04~20.00| i # &
253.050 3 Y=1X10" X+5X10° 0.9952 0.01~1.00 |/ rHERFEIZE D 1093.5408 Y=2X10°X—48 642 0.998 8 0.01~1.00
301.0358 Y=2X10" X—2X 106 0.9964 0.01~1.00 |Kifi2¥ D
283.0610 Y=1X10""X—2X10° 0.999 0 0.01~1.00 | % FHEA5HEEH Dy 1255.5962 Y=2X10°X—58 988 0.996 8 0.01~1.00

FrER
TR IR T e
SE7ES

DHEEH
TR A 283.061 1 Y=4X10" X480 419 0.9953 0.01~1.00

445.078 9 Y=3X 10" X+1X107 0.995 7 0.01~1.00
461.072 5 Y=2X10° X+333 730 0.996 0 0.01~1.00
415.103 1 Y=4X 108 X+3 017  0.9979 0.01~1.00

1225.586 5 Y=7X10° X—57311 0.9979 0.01~1.00

1.89%-+ 1.63%- 1.23%-2.70% 2.61%- 1.39%+ 2.38%-
2.59%. 2.38%-. 2.35%-. 1.64%. 2.71%, ZEHEH
QQCP BRI FIBETRAE 48 h WA ENE RIF.

(5) EEM R % 2247 TN HEH &
QQCP $2HUHE, “FATHI& 6 4, B LiEw /it ke
2ul, THE 6 AR & s B B4y ) RSD 1H,
PL RSD<3%fE JyE 2 M5 4% R I IR - 45 SR it
B SRR Z . MR Z . MR W R,
NES R, TERAE A, 55T FESHE. 851
. EPERSFEEY DL MR DL R RERS A
B Dy FiESHH RSD 73518 2.34%. 2.08%-
2.26%+2.64%- 2.83%+2.39%- 2.57%- 2.84%2.61%-
2.69%- 2.40%- 1.55%. 1.74%, &&RFEW % 5i%kE
SR

(6) JFE RS : B 6 40255 1 Tl En %
B 2 QQCP, Z3 Jill I — 7 B PRI R ot VA
1% “2.2.47 WUN J7 ik &AL, 2 92.2.1742.3.27
WUt B 2R e 13 Fh B AR & &, 1F

SRR K I RSD fH,  [FISRETE 98%~102%1IN A
ko SR RER . TER M. AR . A
Mg Wit R, DOHE R, TE4GE AL HE,
A E . SRR, ZEAMEE D MR
D. ZAPEREFETE Ds FFIEE EICR S 5N
101.45%-+ 100.68%. 100.23%- 100.51%. 100.61%.
101.62%-+ 101.07%. 101.34%. 101.27%- 99.93%.
100.89%. 98.60%-. 101.13%, RSD 435K 1.45%-
1.89%-2.67%-2.92%- 1.62%- 2.63% 1.79%- 1.53%-
2.86%- 1.59%- 2.25%- 1.41%- 2.96%, W% 71k
EINE TR

234 e AR T ZERE 3 ik QQCP
(#1t'5 230101+ 230102, 230103) % 0.1g, FRIUHEL
75 CIKBZAT, SmL FEER G, 1T 0.22 um JE,
BEATW-FAGI, Ht5E 13 Ml & s, 4R 0
# 10, ATLLEH, [F—mBa AR & &2
S LK A — ek A R o 1 2 2 R ROR, 3
K R B g R 3 R T R T I
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F10 IHAHERSEBUESER (X£s,n=3)
Table 10 Content determination of three batches of samples (X £ s, 7 =3)
- SRR B (ngrg ™)
Xf - B IrER M AR Wt i SEZES il WHEEER TE4HKEA

230101 10.5434+0.371 78.764%£6.368 0.22140.002 3.353£0.045 0.09940.001 2.06240.027 0.821£0.009
230102 36.89140.341 124.300%+4.756 0.11020.002 8.052£0.016 0.152£0.002 3.201£0.026 1.98140.030
230103 22.672£0.768 95.531%£0.691 0.364£0.006 5.87810.092 0.12140.002 2.9344+0.018 1.22440.006

= [ﬁ%ﬁ]\ﬁ/(pg'gﬂ)

A L HIRE  EAMENEEED MHERE D ETREEEEE D

230101 6.323%£0.122 0.832£0.042 3.210£0.034 0.120%0.002 7.551%0.052 0.87240.027
230102 12.4214+0.120 1.291%£0.038 5.46110.035 0.189£0.003 9.443%0.218 1.42340.028
230103 7.0641+0.145 0.984%£0.041 3.75310.035 0.144£0.001 8.025£0.305 1.071£0.020

3 Thig

A SEESAE PR AT IR QQCP Ak 22 gy« 24578
WETET LR B, PR TR TR TE RO AR
WTZWA, 2Rl LU, S, SRS
NSNS, UL T QQCP M T2, 1tk
fii I, >RH UHPLC/Q-Exactive Orbitrap MS X H
G347 E A e B AT

FEFRIT ZARARE, % s R L G 2
IS PRI VAL A E 1K, RO ERR EL /N el R,
SRR KBS &, e R ECS B E
ANHER . B, ASHFT S S PR BORR B S
AVAS B EA L, ERRK. EEIE XL
B, WRIEBHAYMREE T ARG &4, Bk
FRTMAMEME (FEE. 28, MR (25, 30,
35 C) XA B BEAN P MR ] s o 45 R3RIR K
F 2 i sl A e A TR) B 3R A5 388 0 140 40 25 5 g
A, [FEE A B A, A RIS SRS BT
BRI FE B M SRR AN A . AR, A
R TE 25 °C, BRI TE 30 C, BH M
SYAE 35 CHER MR AT B B8R, Ul RRHE
AP R B OIS &R AR R LB . Bk
AT T AR TR, WS BE. R,
RIS 5 B R A 1R & AT AT A3k
RHEEFRESREMEZNEMER, 2 17
500 I AT LASRAS B S A PR RE B o 3 Ak, AR A I H
PIANE], R % € A Full mass/dd-MS?,
€ T PR 2015 78 A Target-SIM scan.

AT FUE MK T TR AR B 72 DRy, Hh AR
B 19 4>, EEASE 40 4>, BEE 8, Hp 134
BT W HER E B, 8 B IARAR O B AN AR
TR, R E IR N E A, B W)
BUZIE MRS, FFRRELE B A TR i & RAME

FHES, FER AT AR il K SR D RE, A gz il
K A AT AEAGERRRT); i Bz R PT A Id 3759 Toll #
Ak 4 (Toll-like receptor 4, TLR4) /% [X ¥ -«B
(nuclear factor-kB, NF-xB) {5 ‘i B & 4 04 2 55
PEMPIRGE RGN R e e DI RE , R0 A4y 0 f 4 281,
W B R@ES LS KR T B
(transforming growth factor-B1, TGF-B1) Fly R
HRE, EIHNEAEKET (endothelial growth
factor, EGF) Ml E-#S& & HRIE, #EINEST MP
Jils 58 B2 LT YA ROV E ) T2 48R A Al i
it 200 B 5 N 90 I B AR A L 3 7R 5 3 Tregs
[ AR BY; SR IE L I Y TLR4/NF-«B {5 5 il
B, RIEHIR SR DIREREHBY, B BE 1 RE
IR I ] TGF-1/ AR BREH R A KR 5 A
2/3 (sophila mothers against decapentaplegic 2/3,
Smad2/3) {5 5, KM L ) b R[] i
B2, B AR ZRVE SRV AT FERALG /AN J LB Ml 288 s 2 1] ¢
PES UK, BRI R R LIRS 270
REREE T D BE 35 S KR /)N BRI R 3, s>
WY, RS RGBT MP G 5] S (1) i 2 24
W BA B E AL,

DA b By AN [ AE s 1, mT esd e o R4
RAEEIT R DR, LI FEE N QQCP K&
Pl FRbr BAT — 2 iR . AW FT T @S e
TR R Pk, FaEvEer, "I QQCP 24k
By B & B SR BT 1557275, NE QQCP HY
Jog AR T R AR AR S AR
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