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[ Abstract] Objective: To establish a characteristic spectrum to reflect the efficacy of Houpo Qiwutang.
Method: Based on the correlation between the efficacy and the pharmacological action of each herb in
prescription, the target substances of characteristic map were screened. The extraction solvent, detection
wavelength and gradient of the active ingredients were optimized. Peak assignment was made by comparing
individual drugs. Q-TOF was used to infer the molecular formula of each peak in the characteristic atlas, and the
reference substance was identified by the reference substance. The reference substance was screened out
according to the correlation of main efficacy and medicine. Result: The characteristic spectrum of material
standard of Houpu Qiwutang was established. Five of the seven herbal medicines were attributed. Nine
characteristic peaks were selected and identified by Q-TOF as glycyrrhizin, including naringin, neohesperidin,
ammonium glycyrrhizinate, rhein, honokiol, magnolol. According to the main efficacy of Houpo Qiwutang,
neohesperidin was selected as reference substances. According to the separation of characteristic peaks and the

retention time, the mark peak of the characteristic spectrum was determined. Conclusion: The characteristic
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spectrum of the material basis of Houpo Qiwutang was established by selecting the characteristic peaks and

controlling the key components. This method not only reflects the situation of all the effective chemical

components, but also focuses on the control of the key efficacy, so as to provide a theoretical basis for the

subsequent development and quality control of Houpu Qiwu Tang.
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Table 1 Batch number of herbal pieces and decoction and source of herbal pieces of Houpo Qiwutang
- ) S JEER 254 "% (e K KA H 5
L= R (e A VN = S s R = MY o N 1= Y o N (= S - R | = D 5 S (=2
S1 180717-1  POJII 180513-1 J7P§ 171205-1 PUJI| 180626-1 Y94 180523-1 Hjl 180213-1 Jdt 180402-1 Hlf  180120-1
S2 180717-2 180513-2 171205-2 180626-2 180523-2 180213-2 180402-2 180120-2
S3  180717-3 180513-3 171205-3 180626-3 180523-3 180213-3 180402-3 5T 180120-3
S4  180717-4 180513-4 J74 171215-1 180626-4 180523-4 180213-4 180402-4 180303-1
S5 180717-5 180513-5 171215-2 180626-5 180523-5 Uil 180405-1 180402-5 180303-2
S6  180717-6 J Wi 180602-1 171215-3 180626-6 180523-6 180405-2 14 180402-6 180303-3
S7  180718-1 180602-2 171215-4 1145 180701-1 J"Z% 180602-1 180405-3 180512-1 180303-4
S8 180718-2 180602-3 zHj 171230-1 180701-2 180602-2 180405-4 180512-2 180303-5
S9  180718-3 180602-4 171230-2 180701-3 180602-3 180405-5 180512-3 180303-6
S10  180718-4 180602-5 171230-3 180701-4 180602-4 180405-6 180512-4 180303-7
2.2 I mL-min; FE i 30 °C 5 #i s £ i (A)-0. 05% H
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I A% 2 50 mL s b, 88 5 AL 2 30 min, X
WO BB R E,EA 0, RS W,
G
2.3 ik &M R A Kromasil 100-5-C,, {0 i
(4.6 mmx250 mm, 5 pum) ; & W % K 250 nm; 3
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30 ~50 min, 20% ~30%A; 50~90 min, 30% ~
65%A ;90 ~ 100 min, 65%A) .
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Fig. 3 Reference characteristic of Houpo Qiwutang
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Fig. 4 Characteristic chromatograms of different batches of

Houpo Qiwutang

®2 Bt T E SR GECE

2.7 UPLC-Q-TOF-MS #fi A 45 1iF W5 1k 27 1l 43
2.7.1 BTk S BT A DU A3 N AR OE B R R
K FHAT, TSR E 350 °C, TS0 % E R
10 L-min", %5 1b < J& 71 241.3 kPa, i < & &
350 °C, ¥/ 1% 12 L-min" B 4045 HLJE 4 000 V(IF
B R R 3 500 V(R ) . — BTG
MS 1A 2, Jo i 4 Y B m/z 100~1 5000 453
e Auto-MS/MS #2X; | filf i H1 /% 10,20,40 V.,
2.7.2 (3% % R H Waters ACQUITY UPLC
BEH C, {415 #£ (2. 1 mm=100 mm, 1.7 pm) , ¥ &
30 °C, Jii # 0. 4 mL-min™; i sh # £ JI5 (A)-0. 05%
HOR 7K ¥ W (B) , B8 BE ¥R B (0~ 7.5 min, 10% ~
18%A; 7.5~ 12 min, 18% ~27%A; 12 ~ 18. 5 min,
27% ~ 65%A; 18. 5 ~ 23 min, 65% ~ 68%A ) ; ¥ 1l J%
£ 250 nm, A H 2 pL.

Table 2 Similarity analysis results of different batches of Houpo Qiwutang

No. R S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
R 1.000 0.995 0.995 0.999 0.999 0.998 0.998 0.996 0.996 0.997 0.996
S1 0.995 1.000 1.000 0.994 0.994 0.993 0.991 0.984 0.985 0.994 0.994
S2 0.995 1.000 1.000 0.994 0.994 0.993 0.991 0.984 0.985 0.994 0.994
S3 0.999 0.994 0.994 1.000 1.000 1.000 0.999 0.993 0.993 0.994 0.994
S4 0.999 0.994 0.994 1.000 1.000 1.000 0.999 0.992 0.993 0.994 0.994
S5 0.998 0.993 0.993 1.000 1.000 1.000 1.000 0.992 0.992 0.992 0.992
S6 0.998 0.991 0.991 0.999 0.999 1.000 1.000 0.993 0.993 0.990 0.989
S7 0.996 0.984 0.984 0.993 0.992 0.992 0.993 1.000 1.000 0.990 0.990
S8 0.996 0.985 0.985 0.993 0.993 0.992 0.993 1.000 1.000 0.991 0.991
S9 0.997 0.994 0.994 0.994 0.994 0.992 0.990 0.990 0.991 1.000 1.000
S10 0.996 0.994 0.994 0.994 0.994 0.992 0.989 0.990 0.991 1.000 1.000

F] F§ UPLC-Q-TOF-MS %t J& A - ¥ 17 ¥y I &
YE 19 45 A & 3 4% 49 F 0% R 47 25 AL A T, N
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A SETCK Ol E R B IR B ERAE AR 5

JE LU R4 O 4 O B o R PR WA O 3 BB L

a3 AN [ 32 WO SR P4, 3 4 B0 2T AR A4 1Y
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®3 EMLYiFREQ-TOFEIA
Table 3 Q-TOF identification of Houpo Qiwutang characteristic peak

I latg?] MS 53 F MS/MS 3

fir EBT(0) 118 T (6)

1 FAEHFZREBLIY 579.149 SIM+H]"  577.135 3[M-H]~ C,,H,,0,,  579.151 2[M+H]",427.103 3[M+H-C,H,0,]",291.068 3 &, K

[M+H-C,;H,,0,]"
2 magnoloside 647.196 0[M+Na]* 623.199 6{M-H]" C,,H, 0,5  647.194 5[M+Na]*,501.136 5[M+Na-Rha]*,321.096 5  J&L#}
Allel [C,H,40,,]7,163.039 9[CH,,0,]

30 HEA 419.133 O[M+H]"  417.119 6[M-H]" C, H,,0, 419.133 7 [M+H]",257.080 0[M+H-Glc]* (Ep

4 At 581.188 I[M+H]"  79.172 5[M-H]" C,,H,,0,, Es

5 R 633.179 2[M+Na]*, 609.183 3[M-H]" C,H,,0,;  633.182 4[M+Na]*,487.121 0[M+Na-Rha]*,331.102 2, 5

611.197 §[M+H]* 185.044 3
6 HIR 845.393 9[M+Na]*  821.397 4[M-H]- C,H,,0,,  845.392 7[M+Na]*,669.361 6[M+Na-Glu A]*,375.054 5 H &
[C,H,,0,,+Na]*,199.023 3[C H,0+Na]"

7 KEmR 285.039 5[M+H]*  283.024 9[M-H]" C,;H,O, 285.075 3 [M+H]*,211.075 2[M-COOH-CO] K

8 HISANE 265.123 4]M-H]" CH,0, 265.043 6[M-H],223.035 I[M-H-C,H,] JEER

9 AN 265.123 1[M-H]- CH, O, 265.123 3[]M-HJ,247.112 4[]M-H-H,0] JEER
LW W Jo L E K R A Y A T vk T R FORRAE P 9 5 Al b 3 Jk Xof R E 05 179 38 ROXT B A

FE W /N PR R AT T e A R R R
fIE W ) Joi 35 ofe 4R AIF 06 XoF R B U ROh 77, 78%,
25 FEE U 35 RT3 AT 3 00 8 24 b LER R U T W A

il £ 10 HEAS [R] b U JEE AL 9 1 ) o3 S, Hovp
BRI 2 AN P L b B — 5 B 7R AT
Tk, A 2GR 104, BB A8 S AR R 3t vk 9
BEUE 0 0T A 5 AN TR E U R R i 9 10 L 47 5T 5 o
HIE T 33 FH AL BE 7E 0. 989 ~ 1. 000, W JE AL #1117 41
J7 85 AR AN TR] L VR 0 5 AF PR3 AR BE 25 5% KK, 55
AN A TRE YR F i £ 10 LR AR -E 9 37 7K 32 40 )
I V335 i, 2% 45 AIE 06 AH XF O3 B4 B (3] RSD ¥ <2%, 2
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