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Study on the Quality Control of Dahuoluo Pills Based on Adulteration Detection
of Red Ginseng

Wang Limei, Li Xin, Ni Lin", Song Pingshun’ (Gansu Institute for Drug Control, Key Laboratory of Quality
Control of Chinese Medicinal Materials and Decoction Pieces, National Medical Products Administration,
Lanzhou 730070, China)

Abstract Objective: To establish a method for detecting red ginseng adulterated with American ginseng in
Dahuoluo Pills to provide an important support for supervising its quality. Methods: Taking pseudo-ginsenoside
F,,, the characteristic component of American ginseng, as the adulteration detection index, an UPLC-MS/
MS analysis was performed on C; column (100 mmx2.1 mm, 1.8 pm), using acetonitrile and 10 mmol - L’
ammonium formate solution as mobile phase for gradient elution at a flow rate of 0.3 mL - min™, and column
temperature of 40 °C. The analyte was detected by electrospray anion scanning and multiple reaction monitoring
mode. Results: There was no obvious matrix effect. Pseudo-ginsenoside F,, showed a good linearity in the range
of 0.0117-1.167 pg - mL™" (R*>0.9990), and also has a linear relationship with different adulteration proportion.
The average recovery was 95.2% with RSD of 1.73% (n=6). Among the 96 samples, pseudo-ginsenoside F,, was

detected in 37 samples, and 5 samples from an enterprise exceeded the proposed detection limit, leading to the
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disqualified rate was 5.2%. Conclusion: This study comprehensively develops a method for detecting red ginseng

adulterated with American ginseng in Dahuoluo Pills, and the established method is sensitive and accurate, which

can be applied to quality inspection of Dahuoluo Pills.

Keywords: Dahuoluo Pill; red ginseng; American ginseng; pseudo-ginsenoside F,;; quality control
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2 IE R 70% P RAERE, IFERRZE, #25,
2.1 HIEE

s LI /e e A R A (100
mm x 2.1 mm, 1.8 pm) KHEFTH; LIOHEN
T A, 10 mmol « L™"H 2 2 1 W& N i sh 41
B, BSEVENL: 0~2 min, 20%—50%A; 2~4.5
min, 50%—80%A; ¥ 40 °C; WHiE K03
mL * min~',

Jo i kA SR = WO AR T S G A
Hmos s EH, SR, BAHE R
JE: —4000 V, KA. 35.0 psi, B TURIRE.
550 C; EHEMASEAF, Gtk (m/z)
799.6—653.6F1799.6—491.6 5 1% HEAT Wi
2.2
2.2.1 R AR A

S B ERBAIN S BAFF, XTI 1173 mg .
AZ BRI R 10.25 mg, B100 mLA R,
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AT0% M EE50 mL, %%, PR dEat, @b
(Th#500 W, #i%40 kHz) 30 min, %, K
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2.2.3  ARIRHBN LB 2544 R il &

oy BIKE BRI S 25 A (XYHS-1)
0.008 g. 0.014 g. 0.028 g. 0.070 g. 0.138 g.
0.276 g, XN KEHEFRIL S (HS-1) 0.268 g.
0.262 g. 0.248 g. 0.206 g. 0.138 g. 0 g, &
HIEHEMP, BEIMATO%HEL100 mL, [F
“2.2.27 Wikkml A, RIS BH 3%, 5%.
10% . 25%. 50%. 100%HIIB N2 M AT .
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2.3.2 LMk HR MELAUNFE 5
FEmBAUAS B HE, AR, 55
Tn70% B EEFT “2.2.67 TULIH] AR, Ak
JE40.0117 g+ mL™, 0.0292 wg - mL", 0.0584
we mL', 0.1167 pg-mL™", 02917 pg- mL™",
0.5835 wg - mL"'. 1.167 pg+ mL' MR HEFIH
HFARMIE W, 4% 2,17 UK I S AE 4 i R
S, LIIAZRAFF,, (m/z 799.6—653.6 ) W f

BURP AR, XF B R B R Ak b, EA TR 0]
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N, s BN =3 o DG A (] )5 5 ARk R
FIENE g fRAERI 251 R, WS BT, 7
0.0117~1.167 g - mL ™78 Bl N A B2t o6
#, HEFRONN1.03, /INF1.2, FRAZIEIER
R AN

2
il NGAIIERS MXEERE (R)

70% FP ¥=230.15259x+160.9509 0.9995

BT ¥=236.98583x+3003.94238 0.9996
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RYAER, TOFESZEGIBA LB AR, 23
PN, S5RAEZM K, 7E3% ~ 100%78
BN, BIASRBATF, SRS Y 2L,
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BIhZitf y=13046.01469x+3469.84349 0.9986
Bl y=3613.79354x+1916.47858 0.9996
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2.3.7 [ISCRIR Y

e Eabls () &B, 4i'%: GD-17)
oy, TRZI1.T g, KEEMRE, 3.5 ehkdEt, oF
g, EHEIEHIER T, kS A SIS BT
Fy 6 BRI (VREER11.67 pg » mL™) 3.0 mL,
& “2.2.47 WUN ARSI, % “2.17 Wik
ZME, TR ISCR, SE R RO A B
FIMERRBE, S5 034,

zhgysh



2024 7 38 7 801
4
JP Fei it /g bR /pg MRER /ng Bl /% SR 1% RSD/%
1 19.68 35.01 53.75 97.3
2 19.50 35.01 52.40 94.0
3 19.41 35.01 53.40 97.1
95.2 1.73
4 19.39 35.01 52.15 93.6
5 19.32 35.01 52.65 95.2
6 19.41 35.01 52.35 94.1
2.3.8 KR U PUARAT IR PR A By E I, DA A (A

2.3.8.1 {U&Skuih R

B o“2.2.17 X RS, FRORE 2 AN [Rk
B, #2017 TR SRR, DA R
Xf (m/z 799.6—491.6 ) f5MEtL (S/N) =30k
LA R, S5 M2.83 ng - mLT, BPRYE
AL P E57H0.04 pg - o MIIIASBAFF, BEAT
FEZAERA Y
2.3.8.2 JiikkHi R

WHREE “2.2.7" W3%BOHFE K3 mL,
50 mLAERRT, n “2.2.57 WBAYERIAR 2
ZI, 75 (Y THATaOSBH0.2% S
M) 2.7 R AR E, AR
ZRAF,, (m/z 799.6—491.6 ) {(A3%I&SINZI K3,
WOTER R KIGEH AT O SBIH0.2% 00 S
ZE A BTG Y
2.3.9 i S

ST AN () R AR RAN [R] R %
K, 432 AR )5 B AEAB-TQ5500F1LCMS—-8045

5 10%

#¥Phenomenex C,g (2.1 mm x 100 mm, 2.6 pm) .
Agilent Eclipse Plus C;3 RRHD (2.1 mm x 100 mm,
1.8 wm) FlWaters T3 HSS C,4 (2.1 mm x 100 mm,
1.8 wm) FALRE, S5REY], HMASRBEF, 1T
2R ERRIR Y, 7R RIR3F SR EIA RS
TR
2.4

FEABAER R . SR, AN SR SRR
S, USRI s e R A AR, E
KAGEE AL LL BT S 28 i BRI 10% .
ZIR 42277 WUNHIEITE, HS8HtkBEA10%
VU2 25 1 0 0% 28 AL PR RE s i (LR
5) , & 217 BUNKGIARANE , GERIUAZS R
TFy, (m/z 799.6653.6 ) LEA [FIBHPERE i i 3%
WA —EES (WR6) , LIINFRFIK Tk
(0.2526 wg - mL™") MG, SUEBIBRE R0.3
we e mL”, BIRIEHITEAS we - g HIIAS
B

Fll

NS BT F,, (m/z799.6 — 653.6)

G 10% V4TS 25 /L 2
Wi/ (g ml™") SR/ (pgeg")
CB-1 XYHS-1/HS-1 0.2657 3.9
CB-2 XYHS-2/HS-1 0.3093 4.4
CB-3 XYHS-3/HS-1 0.2502 3.6
CB-4 XYHS-4/HS-1 0.2162 32
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5
PAZBAFF, (m/z799.6 — 653.6)
G 10% P4 TEZS 25 /L 2
Wi/ (g ml™") SR/ (pg-g")
CB-5 XYHS-5/HS-1 0.1808 2.6
CB-6 XYHS-6/HS-1 0.1965 2.9
CB-7 XYHS-7/HS-1 0.3364 4.8
CB-8 XYHS-8/HS-1 0.2658 39
¥iE / 0.2526 3.7
25 964t K IH L AL 37HEAE AR B IS BT F,,, K

e PR UE ik, MEEMASAVIESZR H%38.5%, WATIZE A, HA ok ABA 4
il i S O6HE KIG L8 ILEA T SE , 2R W6, T, L SHERE S IUE R, ANEAKR52%.

6 Fu
Eras S/ (pgegh) ErRs SE/ (pgrgh)
HS-1 EN oA XYHS-4 1955.2
HS-2 EN oA XYHS-5 1641.7
HS-3 EN oAl XYHS-6 1702.8
XYHS-1 2398.3 XYHS-7 27375
XYHS-2 2597.1 XYHS-8 2235.8
XYHS-3 2109.9
7 96 Fu
Al G Fi/ (pgrg!) JEAT R
A HY-1 3.2 __
HY-2 / —
HY-3 3.8 —
HY-4 24 -
HY-5 / .
HY-6 3.1 —
HY-7 34 —
HY-8 32 —
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45

i/ (pgeg') Je R

GD-1

GD-2

GD-3

GD-4

GD-5

GD-6

GD-7

GD-8

GD-9

GD-10

GD-11

GD-12

GD-13

GD-14

GD-15

GD-16

GD-17

GD-18

GD-19

15.8 +

12.2 +

11.3 +

17.2 +

HH-1

HH-2

HH-3

HH-4

HH-5

2.6 -

29 -

32 -

LW-1

LW-2

LW-3

LW-4

LW-5

0.3 -

YZ-1
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Azl % H/ (pgegh) Je R
F 75-1 34 ——
75-2 22 —
7S-3 / —
75-4 / _—
75-5 2.0 —
75-6 / ——
75-7 1.6 —-—
75-8 24 —
75-9 1.7 ——
75-10 32 _
75-11 2.0 —
75-12 1.9 —
75-13 2.0 —
75-14 24 _—
75-15 / —
75-16 / ——
75-17 / _—
75-18 29 —
75-19 29 —
75-20 / —-—
75-21 / —
75-22 23 —
75-23 2.9 —-—
75-24 2.7 —-—
G 7X-1 / _—
7X-2 / _—
7X-3 23 —
7X-4 / ——
7ZX-5 / _—
7X-6 / _—
7ZX-7 / _—
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7
HEFE AL iy T (pgeg') SRR
H LY-1 / —
LY-2 / -
LY-3 / —
LY-4 / —
LY-5 / —
LY-6 / -
LY-7 / —
LY-8 / —
LY-9 / —
LY-10 / —
LY-11 / —
LY-12 / —
LY-13 / —
LY-14 / —
LY-15 / -
LY-16 / —
LY-17 / -
LY-18 / —
LY-19 / -
LY-20 / —
LY-21 / —
LY-22 / —
I BJ-1 / —
BJ-2 / —
BJ-3 / —
J TY-1 13 —
TY-2 / -
e 7 FonARi, T FoRBREE, (" FoRR R
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REIA BN B Ok . 2N 2 E IR R
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AR - TP RS S AR R, S5 LR 2R TR
M — VU A e - F R A It sh AR 2R T 40 B A
L Fl T D0 Sk g LA R S SR B R N, LA
ZRATF R B S BEAIG, L D Sk g X A S A
Wi R, SR EE R . m i Gk g
£, BB NE-10 mmol. - LW BRI AE
KSR, BEEEVENL, EEMAS B, (m/z)
799.6—653.6. 799.6—491.6, AZRARE (m/z)
799.6—475.6. 799.6—637.7, {HFHHAFX 4,

FREXT AL . XPIRZGH | RIS RE, TF
EalT,

4

AHIF 5 S AR A T R R A L M b A
KIEHE IR BTSSR
&, AT RIS AL A S B ST
R I AR AR S
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