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[ Abstract] Objective To establish the GC characteristic choromatogram of
Huanglian Shangging tablets (pills and granules), and to investigate the quality of the medicinal
materials (Weeping Forsythia, Mentha Hyplocalyx and Herba Schizonepetae) containing
volatile oil in Huanglian Shangqing tablets (pills and granules). Methods Agilient HP-5
capillary column (30 mx0.32 mm, 0.25 pm) was used with temperature programming, the
split ratio was 5 : 1, the split flow was 5 mL-min’’, the injection volume was 1 pL, and the inlet

temperature was 250°C. A hydrogen flame ionization detector was used, with the detector
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temperature of 260°C, and the column flow was 1 mL-min"'. The quality of samples from
different manufacturers was evaluated by using the GC characteristic choromatogram of volatile
oil and the identification of characteristic peaks, combined with similarity analysis and principal
component analysis. Results The characteristic chromatograms of 192 batches of samples
from 56 manufacturers were established. The peaks of Weeping Forsythia, Mentha Hyplocalyx
and Herba Schizonepetae were identified as a-pinene and B-pinene, menthol and menthone,
and pulegone respectively. The GC choromatogram of volatile oil components in Huanglian
Shanggqing tablets (pills) from different manufacturers were quite different, and some peaks of
indicator components in the products from a few manufacturers have missing. Conclusion
The established GC characteristic chromatograms can reflect the product quality status and can
be used for the quality evaluation and product quality control of Huanglian Shangqing tablets
(pills and capsules). Huanglian Shangqing tablets (pills and capsules) from some manufacturers

are insufficient in the active ingredients of volatile oil, therefore, the product quality needs to be

improved.

[Keywords ] Huanglian Shangqing tablets (pills and capsules); Volatile oil; Gas

chromatography; Characteristic chromatogram; Quality evaluation
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Figure 1. Comparison of GC chromatograms of volatile oils in tablet samples from different manufacturers
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Figure 2. Similarity (A) and principal component analysis (B) of GC chromatograms of volatile oils in
tablet samples from different manufacturers
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Figure 3. GC chromatogram of tablet samples from representative manufacturers

2000
1500

1000

B2 (PA)

500

50 ¢/min

T T T
10 20 30

T T T T T T T T T T T
40 50 60 f/min

B4 AEEAFFRIFELHCGCEIEELLE

Figure 4. Comparison of GC chromatograms of volatile oils in pill samples from different manufacturers

E: RFRERERF &AL, At k7 @Rk 5 %5 W1 ~ W305 i

2.6 ETHIEEEHNRERETMN
TR A PR Al RO A, HI
FACH 2 HRFER, PIA AU LA, 45
R CE T, E8) o PHZEAR M A B 48 77 A it (3%
BIZESR0)N, kIR 22 B, AL
i, A AR A W T AR MR 2E S, Al —
Al B A BORE i 5 AR AR R BE A 22 R,

https://zgys.whuznhmedj.com

AT AR R, DI = Al AR AT
BRI T, FEdha AR,
2.7 ETIERiHFFEEEZ L2 H 7 P iE
., HEMATTREEMNRERR

L5 AR LA R B2 RN, &
X IR AR R (9~ B 11) #EFT X, 7Ei%E
XS IR GC @i, EAFAEIE o



218 China Pharmacist, Nov. 2023, Vol. 26, No.11
A
5
] Q@ @s
0.9 1 @
1 19 3
. 12
0.8 U)sz“l)
145g 18 25
1 V
g 0.7 S
= 1 gy 10 A=
= ] [ 25
06 < 13
@ n
0.5 1
0.4
@ e
0'3 - T T T T T T T T T T T T T T T
0 10 20 30 40 50 0 70 80
FE i 25
B
B 2
25+ = .
// - \\\
- J/ @ 53
=
X / A
§ 0 _ |II III
| T br |
~ '\\ * 63 /
& \ @5
Sl I~ pl
g ™
g ~ e
2.5+ =%~ B
@ oo
_5 -
R 05 "2 0 0.25 05

PC1434 (46.42% ) x 10°
E5 AEWAFIHRIZELMGCEIEHRME (A) MERS S (B)
Figure 5. Similarity (A) and principal component analysis (B) of GC chromatograms of volatile oils in
pill samples from different manufacturers

PRGN B— JM s FEVAT XS RSB RY GC (i
SRR A W DAy g R I s R R
HRELT 7 piaal NSO coh s S B X (TR SR 2 )
i A3 SRR R R Y B R A
AT A DA . T AR TR AR AR IR AT
XHIAE AR A BEATHE N, SERAEAH R A4 i A 2

AR 25 0E T, 105 #EUC R FAE S, 1 ke
R . TEARTRIIRI TR 3 R 25 M AR AE I Y A
7 HEUAE A e Hod 2 R 2B (W AR AR I, 7 HE YK
FESEC I 1 R 2G M YRR, 77 é‘H:UJL Il
10 HEU B BEFIFE S, YR I R ey A
FFFREIX 3 BR2GH1 .

https://zgys.whuznhmedj.com



hEZIH 2023 £ 11 AE 26 5% 11 H#f

150
125
100 3
75

WG (mAU )

50

=z

25
0]

o= —45

49

{b=18
———

219

W1

] 5

400 4
3503
300 3
250
200 9

150

WEEE (mAU )

100 4

=4

16

| T

——19
=——20

| ——23

| ——24
= —25

™1
45¢/min

W13

25 3

S | ——21

35

—12

—
45¢/min

W20

I

Te=—11

Figure 6. GC chromatogram of pill samples from representative manufacturers

15

25

35

Ele AFIRFTMELWHERHIGCERIEE

—
45 t/min

—
50 t/min

E7 ARl i T RIZER HGCRILE LR
Figure 7. Comparison of GC chromatograms of volatile oils in capsules samples from different
manufacturers
E: ARRERERR AL, 55315 %5)14)25 &2

https://zgys.whuznhmedj.com



220 China Pharmacist, Nov. 2023, Vol. 26, No.11
A ] _

1—_ \l’}:tE_x_E_:\O1 OE OJ OS

@ @

o.g—:
B 08
=
=z

0.7 @s

o.s—:

] @
0.5 : : ; : ! : s } ‘ . . T
0 25 5 75 10
FE i

B ] I P SRS RS )

7.5
[ s— @
X ]
§ 25 9 @
A ] = - a
3}5’ 25 @ Qs
o ]
£ -5

-r.sé

% :

1.250
1.200
1150
1,100
1,050
1.000
950
900
850
800

PC1195> (83.22% ) x 10°

E8 AR WRENFMFELMGCRIERMUE (A) MERTSH (B)

Figure 8. Similarity (A) and principal component analysis (B) of GC chromatograms of volatile oils in

capsules samples from different manufacturers

750

700
650

ZmV]

600

15

550
500
450

400
350
300
250

200
150

100

8 9 10 " 12 13 14 15 16 7 18 19 20 pal 23 24 25 26

B9 X RminkNGCEIEE

27 28 29 30 3 32 33 34 35 l/n’]il’l

Figure 9. GC chromatogram of reference solution
E:ola—JRM; 2. B*f}’f&ﬁ‘ﬁ, 3. HEATER; A AT RE; 5. 4 M ATER

https://zgys.whuznhmedj.com



FREZIE 2023 &£ 11 AE 26 &5 11 # 221
380
= e
340
20
0
280
260
240
; 220
S 200
o> e
AT 180
plin
140
120 |
100 L Y PR o N S N | N W
@ He I
&0
40
20 I
o A " A A Al i A
] 1 2 3 4 5 6 T ] 9 10 1 12 13 14 15 16 hig 18 13 Ful Fal n 23 Z) 25 % 27 28 2 30 3 32 33 ) 35 t/min
240 .
- AT
200
180
— 160
?5 140 | ﬁ
E 120 L — At 1 _.\.‘L.L&.m_. R s ——
Jiz 100 S )
S w i B
60
40 l
20
o 'I . Y01 SO |l| Jl A A el
o i 2z 3 4 5 5 7 & 9 0 1 12 13 W 15 6 7 B 19 0 A 2 B WM B B A B X N H m B B B fmin
1.200 IR
110 FHIITIE
1,100
1.050
1,000
950
300
850
300
750 1 | | H
I ) M I P S ST W | S S
>E 850 1 4 2 G
S s FIFT AR R
P sse
iz s00
450 J
400
150 - SR NS | S _.».r...“w.... i - - . et
300 2 5 e
- 47D
200
150 1 3 4
100
m | T |
0 A A A 1 A

0 1 2 3 4 5 6 7 8 9

10 n 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 2r 28 23 30 n 2z x) ) 5 [/mln

E10 XMRZ5#r. PAEmRELIATHERIGCERIEE
Figure 10. GC chromatogram of control medicinal materials, negative samples, and simulated
prescription samples

Eeol oM 2 B 3. HATER; 4 AT 5. EATER
3 itit

38 A AT FREC 3 03 [ — e AR e R &
A RMAT L, B2 h G5 RER &
ASFEHAIN, SOBE PR BT R[S E A 2 hy i ad e ER
A [ W% M 4 %8 A DB-WAX (30 m x 0.32 mm,
0.25 um) . HP-5 (30 m x 0.32 mm, 0.25 pm ) &
TEAE A R PR BOA ] (AImEE A LR B8 )

https://zgys.whuznhmedj.com

g5 R H U HP-5 FE LR, 7 52 U8 M 8%
4f, P H HP-5 st a7l e o X ke 0
R JE R 200°C A1 250 CHEAT T Lok, 25 R IR
FE LIRS Ry 250 °C I, 45 U6 i) g Ty AR A5 AN []
FERRGIN, HAEZTERR, IR FR Y
250°C. FEUCELAN bXTH s 4 F (aniE A,
o, BT AR ) LT Tk, S TR
it PP R P I R BRI 2 51 o



222

1.300
1.250
1.200
1.150
1.100
1.050
1.000

950

900

850 L__

China Pharmacist, Nov. 2023, Vol. 26, No.11

BAAEAE A

o

800 2

750

700
650
600
)

550

ZmV]

15

500
450
400
350

. A ﬂ S

250
200
150
100

50

’ e

HU

gl

0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 t/ml]’l
E11 #ilmiaikaBGCaILE
Figure 11. Typical GC chromatogram of test solution

E: LI 2. Bk 3. ATER; 4. AT 5. AT R

2 A FIAR R %) o B e DR v i 245 5 1) 55—
WO, M AMEER . WA, JAITEE 3 iRy
(1) B ROR sy 22—, HE 25 2020 4 BiUR i
OCHEM) L AT TR M A T R T
FEHHEAR, (EAE S E I R A6 R o k&
W AT, R R R IR AN R B
MR 25 5T R, AR R RN, S
L AT FROTRERE RS GC i B 2= AR,
F o A A AEFE AR B o3 (3 I I (R 17 L
IR SRR i . 2 BeRkE . AR T A
B B AR S 2 PR R A

PV, AT ROT R R AR bR AR A
FIBERE [, AR 25 i 2020 4F R BERE T T
HP R A B TR R A e R SRR R AR S
SR S5 MR SCHlR T e B T Y o JRIE . B-
UM AT . B- BUERIRVE M AEAR L, SR AT
RIS RN, o- IR . B- IR P B AT A
KRR AR A, IR T S SR A 2
—HAE, RIS R AT IR, HORF R4
RT3 MRGPE & I8 A B 43 H A [ A2 i
A R LY A R 5 U R 3 7 1 oK e B
PR TSI B (B L. RVARE, AL
THRRAE B I g B B 2 T BRI R .
TREIMKEIL, KA AL, 0

Frfl . BEBERI IR AEAL T, R e AR T A
PRSP I, A AR K PR BUSR A
1o AR I R 5y ¥ 3 et ok, LSRR A AN 2
SRR, SR e A N TR
MBI AR E HoRR N o8k, HAEH M
g T2 bl ek M, s oAl
H A b o0 (1 e R B9 D PR AT RS A 7 T2
AR

SREE WSS MRS R ENEYSE NN & (12
5 BEPRPERIBRINE SRR, AT i S ik
h AR R, B80T ik by
5275 1 5 Sk A AN s R AR 5 ok
GC B IE KT SS & ZI0 T I BT ST IR R A
[l A== Al . AN B B L3 2R 80 il 77 b
PRI R T | A IR TR A B RO AT
WH9E, JIES B AR, @A ARHIEE AR
MITIEFE AT R AIIE ST R ERW], HATHE
BB R ANHI (FZON R FIRIH]) &R
ISR 25RF B S MR G 22 5 R, TR AR A
A A AT I R g AR, AR B A 7 el
AFAESR AR Lo (T IR A1 D0, R IWTHR 2 2
i bR T REAF A — 2 B B KU, #h T 4 5)
R R L3 B e RO B R AT
90 TSRS A A A DY SR P DI G, A

https://zgys.whuznhmedj.com



hEZGIT 2023 £ 11 B£ 26 55 11 8

ORI 28 i A= P Al i A 7= T2 % S M 4xid
BT, SL ARSI AT R B R
B S5 R B g, DLRIEX
Jerb N I TR AT AL

SE 0k

1
2

rhE 25 i 2020 4ERR . —#B [S]. 2020: 1593-1599.

N L 53 N B /- N U8 R -1 K e 0 9 8 B2
B AT 5 0 B (D], R AR M 5T ST %, 2018,
30(10): 1834-1842. [Tian D, Shi MQ, Wang Y. Volatile
oil from Forsythia suspense: chemical constituents and
pharmacological effects[]J]. Natural Product Research and
Development, 2018, 30(10): 1834-1842.] DOI: 10.16333/
j.1001-6880.2018.10.001.

SRZRED VN, R G LT RSURI L A R 2 24
PR35 SR B A Ak 0 S0 AT (1. T 24 55 L 2022, 33(3):
293-298, 307. [Jing FT, Feng S, Wang J, et al. Predictive
analysis of quality markers of Forsythia suspensa based
on fingerprint and network pharmacology[J]. China
Pharmacy, 2022, 33(3): 293-298, 307.] DOI: 10.6039/
j.1ssn.1001-0408.2022.03.07.

PRiGE SR, SR 0k, MR, 45 . T i AL iy 25 8
1 TN 5 A 3R ) O BIF S MR 20 (0], AR R R 2y
2, 2021, 39(3): 213-217. [Chen XS, Liang J, Lin J,
et al. Research progress on chemical composition and
pharmacological effects of Bohe (Menthae Haplocalycis
Herba) and predictive analysis on Q—marker{J]. Chinese
Archives of Traditional Chinese Medicine, 2021, 39(3):
213-217.] DOI: 10.13193/}.issn.1673-7717.2021.03.051.
FRARIE | WKIER | SRIEHE , 45 . JET GC-MS HYIFITTAI
IR TF R R 45 i Al A B R AT (D). R AR
Y E 5FF %, 2021, 33(3): 362-372. [Cheng MJ, Geng
XT, Gong HY, et al. Analysis of chemical composition
characteristics of volatile oil in Schizonepetae Herba and
Schizonepetae Spica based on GC-MS[J]. Natural Product
Research and Development, 2021, 33(3): 362-372.] DOI:
10.16333/j.1001-6880.2021.3.002.

RI7 K, WEE, L FE EEIL (L R
F) ¥R FRAE B RS 5 (0], T2y |, 2012, 34(7):
1388-1390. [Wu F, Qiao RX, Yang RR, et al. Study on the
characteristic chromatogram of essential oil in Niuhuang
Shangqing pills (tablets and capsules)[J]. Chinese
Traditional Patent Medicine, 2012, 34(7): 1388-1390.]

https://zgys.whuznhmedj.com

10

11

12

223

DOI: 10.3969/j.issn.1001-1528.2012.07.049.

Sl VN EESC, G5 — 20k [ E
i A S P 4 Bl RO 1 () P2
2019, 30(14): 1981-1984. [Wu T, Tan LY, Wang XW,
et al. Simultaneous determination of 4 kinds of effective
components in volatile oil of Forsythia suspensa by
QAMS[J]. China Pharmacy, 2019, 30(14): 1981-1984.]
DOI: 10.6039/.issn.1001-0408.2019.14.22.

B, SR, R, A L OR[RD M AR A By
IR BATCRE TSRS (3], T SR TT )2 245K, 2016,
22(4): 69-74. [Wei S, Wu T, Li M, et al. Analysis of major
components and antibacterial activity of volatile oil from
Forsythiae Fructus in different origins[J]. Chinese Journal
of Experimental Traditional Medical Formulae, 2016,
22(4): 69-74.] DOI: 10.13422/j.cnki.syfjx.2016040069.
B A, R, 45 . T GC-MS 5ibEiT A
PRI AN [ SR WAL RF 39 322 4 4 il 2 1 o 3 5 8 AR5 1.
o 2h Ze | 2022, 47(1): 54-61. [Feng X, Shi H,
Yang GY, et al. Dynamic changes of volatile components
in Forsythia suspensa at different harvest periods based
on GC-MS and chemometrics analysis[J]. China Journal
of Chinese Materia Medica, 2022, 47(1): 54-61.] DOI:
10.19540/}.cnki.cjemm.20211025.104.

EWEE , RELE, M, 55 P 2GRk T B ) 7R
LB R BB (J]. TP EZS 55, 2021, 32(20):
2551-2555. [Wang XY, Wu GT, Du LD, et al. Research
status of new preparation of volatile oil of traditional
chinese medicine and its quality control[J]. China
Pharmacy, 2021, 32(20): 2551-2555.] DOI: 10.6039/
j.issn.1001-0408.2021.20.19.

=NNE | S {1 LEZTE - R R - AL
. RO AR RS [J]. 2y, 2022, 5321):
6900-6908. [Wu Y, Wan L, Liu Y, et al. Influencing
factors, changing mechanisms and protection strategies of
volatile oil from traditional Chinese medicine[J]. Chinese
Traditional and Herbal Drugs, 2022, 53(21): 6900-6908.]
DOI: 10.7501/j.issn.0253-2670.2022.21.029.

HREENE , H WL, b SChs , 4% )T AL UPLC
158U KAl 2 BRI BESE (0] 294 T 27 2
&, 2023, 32(5): 528-537. [Deng GM, Gan LF, Shi WT,
et al. Study on UPLC fingerprint and chemical pattern
recognition of different parts of Pogostemonis Herba[J].

Chinese Journal of Pharmacoepidemiology, 2023, 32(5):



224

528-537. 1 DOI: 10.19960/j.issn.1005-0698.202305007.

VRAF, SRAREE | I A . A0 E ORI R b AR LA
T K IL2R IH B WS (1. E 24500, 2018, 21(5): 833
839. [Xu Q, Zhang HF, Gu Q, et al. Study on the fingerprint

and attribution of original herbs of the volatile oil in

China Pharmacist, Nov. 2023, Vol. 26, No.11

Xiangjuganmao granules[J]. China Pharmacist, 2018, 21(5):
833-839.] DOI: 10.3969/j.issn.1008-049X.2018.05.018.

W HIBL: 2023 4F 06 A 05 H #&RIHW: 20234511 17 H
AT RBEEL IR

https://zgys.whuznhmedj.com



