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Quality of Xiao’er Ganmao Granules by multi-index component determination
combined with chemometrics
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Abstract: Objective To evaluate quality of Xiaoer Ganmao Granules by multi-index component determination combined with
chemometrics. Methods UPLC method was used to determine contents of goitrin, luteolin, chlorogenic acid, p-hydroxyacetophenone,
3,5-O-dicaffeoylquinic acid, rosmarinic acid, forsythin, and indigo in 15 batches of Xiaoer Ganmao Granules, and cluster analysis and
principal component analysis were combined to evaluate the quality differences of Xiaoer Ganmao Granules from different
manufacturers and batches. Results Fifteen batches of Xiao’er Ganmao Granules were divided into three categories, and there were
no obvious differences between samples from the same manufacturer, but there were differences between samples from different
manufacturers. The cumulative variance contribution rate of the three principal components reached 91.050%. Conclusion The
method is efficient, scientific, and reasonable, and the results are accurate, which can be used for comprehensive quality evaluation of
Xiaoer Ganmao Granules.
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R HLL 96.3%1t). 3,5-0- WHEBEZE T (it
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Table 1 Information of Xiao’er Ganmao Granules

Wi ] Ks ) KEER 5 Mg 48T
1 A A 023210236 6
2 A A 023210535 6
3 A A 023210504 6
4 A A 023210515 6
5 B KIREEHR 22060004 6
6 B KI%EEHR 21060006 6
7 C HE=JL 2111049 6
8 C HE=JL 2111049 6
9 C =L 2106023 6

10 D WdLEFE 20210903 12
11 E EWHhzy] " 511158 12
12 F BRPEERE 230670 12
13 G JTUERETT 240602 12
14 H =AY ZAB2002 12
15 I il 211105 6

10~15min, 12%~20% A; 15~20 min, 20%~40%
A; 20~25min, 40%~70%A; 25~30min, 70%~
5%A); I 359 nm; AR 0.20 mL/min;
KR 27 Cs AR 10 pL.

22 AREIHIE

2.2.1 RIS RIS R, 4R
g XK O KRB 3,5-0- i 2 2=
TR WIEHFR. T, SERAOTR 1033,

10.89. 10.32. 10.12. 10.29. 10.14. 11.31. 10.44 mg,
T5% FREF IR ZIE, 15 6 My R ERE
SHIN 2044, 202.61 206.4. 202.4. 205.8. 202.8
226.2. 104.4 pg/mL VAR

222 MHAGER I HI A R R RN LECE M
LKy 6 g, N 75%HEE 50 mL J5#E A (250 W,
40 kHz) AbPE 30 min, J VA9 1 BT A A2
&5y, pEk, RIfR.

223 [YIPERERIEREIEIS RN LS BRI
b7 LA o3 B R A AE . BROERE . B AR R
Ao~ SRACEAR AT IR PERE i, 4% 2.2.2 TR
A i) £ A R B P A B VR

23 FEFER

231 LjEMilie RBEEROTIEE . S B
PERESIE, ERERIN, LB 1o mp O e g
RUF, & @EYAT 1.5, HRHMIMETH.
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15, 240, 3-WIRHEOR O, 4-KRETF, 5-3,5-0-—
WNHERERE 2 TR, 6-RRIL TR, 7-EMT, 8-t R4L.
1-goitrin, 2-chlorogenic acid, 3-p-hydroxyacetophenone, 4-luteolin, 5-
3,5-O-dicaffeoylquinic acid, 6-rosmarinic acid, 7-forsythin, 8-indigo.
1 RAXRMA (A). NLUEREFR (B). SREMAM
Ha (O, RIFEAMMER (D). BRERERBMEER
(E). BRREMIAM##S (F). BtEEBM#ER (G) M
BRIRIERFAMAHSR (H) B HPLC &igE
Fig.1 HPLC chromatograms of mixed reference
substance (A), Xiao’er Ganmao Granules (B), sample
without Forsythiae Fructus (C), sample without
Chrysanthemi Flos (D), sample without Menthae Herba (E),
sample without Folium Isatidis (F), sample without
Cynanchi Atrati Radix et Rhizoma (G), and sample without
Isatidis Radix (H)

232 ZRPERARBHE  FEEAKE 8 Mot I St i id
, T5% AT R RE, AR 5 AR BRI

ERRETE JRRERE S HNNE PR 0.854 8.
2.137 0. 4.273 8. 8.547 6. 21.369 0 mg/mL, %R
B2 1.137 0. 2.842 5. 5.685 0. 11.370 0. 28.425 0
mg/mL, XEFEIEZHT 2.164 6. 5.4115. 10.8230.
21.646 0+ 54.115 0 mg/mL, KEEHFF 2.248 0.
5.6177. 11.2354. 22.4708. 56.1770mg/mL, 3,5-
- IIIHERR S TR 0.834 0. 2.0860+ 4.1720. 8.3440.
20.859 0mg/mL, KIEFEEL 1.1490. 2.8760. 5.7470.
11.494 0. 28.735 0mg/mL, M+ 2.2000. 5.5000-
11.0000. 22.0000. 55.0000mg/mL, #E4L 1.3250.
3312 6. 6.6252. 13.250 4. 33.126 0 mg/mL), 4}
AL 10 pL JEAE, ICSRIETIAR . J 0l DA B AT 0EE
AR HAAR, ZeilbniEdl 2, & Ra77E,
W 2, 25HRIE Ao 7EXT B P 2 I R A
LMEXRR.
233 REEERE OO u%/ﬁﬁ?z HELLIERE 6
o, MW, RGP E. QER. WRiER
IR ARRBEH ., 3,5-0-— %ﬂﬂik@%ﬁ%%r% HIEF
R R BE R ALEAR ) RSD E 23701 0.4%.
0.9%-. 0.6%- 1.3%. 1.2%. 0.9%. 0.8%. 0.9%.
234 FoEtEilie  HUlS 22126204 /N LIEE
PIRE S, WS IS, AT 04 3. 64 10,
16, 24 h FEFEAHT, WESHFHR. SER. X7k
KO ARREF . 3,5-0- WNHEMEFREZE TR . k%
FE AT B RAMEEAUE, ol EAE
RSD E 5354 0.6%+ 0.9%-+ 0.3%-+ 0.6%-+ 0.7%-
1.2%- 0.8%- 0.9%, FKIHHL T 240 W R R 47

Fasett,
235 EEMHRE it 22126204 /N LEE Fok
FESEL 6 17, il 28 Ak it T %ﬁﬂl&ﬁéhﬂﬂ id

S AN AT SRR L SRR

ZRIGIR . X FRIHEIR LM KRR | 3,5-0- - mmt
RETR. KIEER. ERE. Bt R R

RSD fH 5374 0.6%- 0.8%- 0.9%- 1.2%- 0.7%-
1.3%+ 0.5%. 1.3%.

23.6  [FICRREG BT 22126204 /N LEKE B
KFETHZ) 3 g, %ﬂﬁﬁz%} 3HN 1A, il

FE1 2080 101 12 1.2 el in NN S o Al 4% Xt
HE, il it ﬁtnmﬁﬁ forill - rH R, SRR
SRJFIR . XTFRER OB AR EAT L 3,5-0- Wk
REETIR. WIEEFR. M. SR FREL
FIrN 98.6% 97.3% 97.6%-~ 98.7%- 98.4%-
99.3%- 94.5%- 98.2%, RSD {H 437N 0.9%- 0.6%-
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Table 2 Linear relationships of various constituents

J85 EEpyE r LR Mkl /(mg mL)
e Y=149 059 X+ 34 467 0.999 2 0.854 8~21.369 0
SRR Y=112 243 X+27 410 0.999 3 1.137 0~28.425 0
FRHEIK 2 Y=253116 X—128 174 0.999 4 2.164 6~54.1150
AR B Y=178 050 X—56 079 0.999 6 2.2480~56.1770
3,5-O- Mkt 2 T IR Y=161 415 X—69 665 0.999 3 0.834 0~20.859 0
HIEFR Y=236 679 X—193 620 0.9911 1.149 0~28.7350
BT Y=290 662 X+129 107 0.999 6 2.200 0~55.000 0
Bt R4 Y=217 19 X+9 068 0.999 1 1.3250~33.126 0
1.3%- 0.9%- 1.3%. 1.2% 1.1%- 1.1%. d, AR VAV, CPATERAE 3 4y, BEREIIE,

237 FERIIE TR 1S ) LB EBURLRE

=3

R SMRE S o R B, 48R IR 3.

MNILREFTHPHERE. KBEE, KRR, 3,5-0-"MHEEE TR, MEERIE, REFRR. XTI, &

HMNELER (n=3)

Table 3 Results of goitrin, luteolin, chlorogenic acid, p-hydroxyacetophenone, 3,5-O-dicaffeoylquinic acid, rosmarinic acid,

forsythin, and indigo in Xiao’er Ganmao Granules (n = 3)

JRES B (ug-g ™)

e
RS ik mEm NBEALE ARER 350 MUNMEEW KEEm GAT WA
1 35.61 47.37 86.07 93.63 34.76 47.89 91.67 55.21
2 36.33 48.32 87.79 95.50 35.46 48.85 93.50 56.31
3 32.79 36.72 67.09 4490 34.62 38.57 63.44 4281
4 35.26 45,95 85.64 93.07 34.45 47.41 91.21 54.77
5 37.65 46.89 98.76 71.77 60.98 36.40 138.55 48.23
6 33.44 51.54 42.79 42.33 62.94 60.62 180.48 51.89
7 29.94 36.20 40.65 37.89 38.07 57.42 100.55 47.61
8 32.49 55.11 93.56 94.20 56.45 46.09 268.58 59.48
9 27.16 37.06 44,08 45.12 36.06 35.71 46.58 53.94
10 25.83 46.82 39.14 67.26 42.78 44.36 60.09 50.53
11 28.19 55.58 67.40 90.96 60.38 57.96 83.21 50.50
12 29.41 46.15 83.19 41.00 67.13 74.08 122.55 51.99
13 23.90 32.61 38.79 40.61 31.73 31.42 40.99 47.47
14 30.00 48.46 85.68 44.29 68.48 75.56 125.00 56.15
15 28.67 51.97 43.44 74.66 47.49 49.24 66.70 56.09
24 #H&EFN FFESL 1L 24 4, 552 KA 5. 12, 14, B3R

2.4.1 EEoHr

i SPSS27.0 # A4, LA 15 /s

NEEM 3. 74 94 104 13, 15, KM 6. 8 B—3K.

JURE BURLAE it 8 Ry I B> BON AR R, 70 dr
GhIE bR, SRR ERRE, IRRECT B &
NS, BT RGERE. HE 2 TR, MRS
FRES A 3 I, 15 /N LB BRI Y 5 36 12K

B RER G AR, BHIARR) 5K 8
T & AR IR S, BR 3. 6 SHEARAN, KHD
AR KPR 2, BIR) SAN AL
RFERZE AR, ANF) S A A 2 5
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Fig. 2 Dendrogram of cluster analysis of Xiao’er Ganmao

Granules
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Table 4 Principal component analysis and cumulative variance contribution rate

X LGRS SR 175 A Jie A B~ 75 A
o it TE% BRTTRE Bt TE% BRTTRER Bt TiZEI% BT %
1 9.899  65.990 65.990 9.899  65.990 65.990 5.116 34.105 34.105
2 2.551 17.008 82.998 2.551  17.008 82.998 4.600 30.664 64.769
3 1.208 8.052 91.050 1.208 8.052 91.050 3.942 26.281 91.050

x5 NIBREBREROTAERFHE
Table 5 Analysis of common factors for variance of

Xiao’er Ganmao Granules

EERE) I FEHL 9T Ik FRHY
1 1 0.972 9 1 0.700
2 1 0.972 10 1 0.961
3 1 0.958 11 1 0.813
4 1 0.972 12 1 0.927
5 1 0.933 13 1 0.730
6 1 0.964 14 1 0.925
7 1 0.941 15 1 0.961
8 1 0.927
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Fig. 3 Analysis fragmentation of Xiao’er Ganmao Granules

Fzo6 NLBERETRERSES

Table 6 PCA score scatter plot of Xiao’er Ganmao Granules

o~ I35
1 2 3
1 0.233 0.526 0.801
2 0.233 0.526 0.801
3 0.468 0.139 0.848
4 0.235 0.523 0.802
5 0.686 0.221 0.643
6 0.951 0.234 0.063
7 0.923 0.280 0.108
8 0.817 0.326 0.392
9 0.149 0.750 0.339
10 0.215 0.945 0.150
11 0.303 0.710 0.467
12 0.903 0.082 0.325
13 0.129 0.770 0.347
14 0.895 0.113 0.334
15 0.215 0.945 0.150
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Fig. 4 Load diagram of Xiao’er Ganmao Granules
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