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Abstract; The illegal addition of glycyrrhizic acid in a batch of nominal Yangshuhua Koufuye was confirmed
using UPLC - PDA combined with UPLC — MS/MS method. After extraction and dilution, ACQUITY UPLC
T3 column was used as separation column, UPLC - PDA, and liquid chromatography tandem mass
spectrometer. By comparing the retention time of the chromatogram and the peak shape of the spectrogram

and the mass spectrometer, the results showed that the illegal addition was glycyrrhizic acid. For UPLC -
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PDA, the limit of detection was 20 pg/ml and the limit of quantification was 50 pg/mL. This method is

fast, sensitive and reproducible, and is suitable for the detection of glycyrrhizic acid in this nominal

Yangshuhua koufuye.

Key words: Yangshuhua koufuye. ; glycyrrhizic acid; illegal additive.

MR AE D1 IR (5 24 8 ) 2020 4F SR —
TSR 7 i S R A AR 2 B B B A
), DRe AR bR, EvRRE MG AR T T B A4
PRI MGRFE 50 2020 4 ¢ E G2
B) A 10 I T B A A T S IR
W5E I, 25 5y AR A AL AR s i oAbk &9, HiE
B LRI 7 SRR B A AL TP S o B
BRS04 0 IR A 2 A O
Oy TR RBER MR MK H 20
X AR a0 NEE R B R, BRI E Y
SN TR P UM e Sl s N
Wil BLF5 IAIZRA R T IR AR A AL IRV
HOR: A AR RS I BT PR VD B RN T
B HTRRUEAR B AT REET X A MBS i1 7
A r DA ZEAS I 5 A RAG AL 11 IRV 1Y
PITE  F T T AN LA AT R . AL I B AR
B B RE A AR D R B —HER AR R A AL 1
PRV 2 S AN A T ELAR R T A Ay, AR
5L (HF UPLC - PDA B4 UPLC - MS/MS 38 i
XF L 2 i PR A B B ) R ' 3 P e T 285 2R R o i
P ot i JLAR VR TR g, DA O 54 25 Wa A 4R A

PR 4
1 UFE5KE
L1 B TR (& 0.01 g.0.00001 g, Fi

+ Mettler 22 A]) ; Waters Acquity™ # i R €65
X (3£ Waters 23 7] ) ; AB 4000 Q TRAP ¥ Jifi ( 3£
[ AB 2AH]) .

1.2 % & ZR Al H AR R (F
94. 4% 5 .110731 - 202122, FEH & & 24
Kb ) s NG W B BRI (o, 18
BREL ) 5K —ZoK Al Ak Rt 5 AR
R PR X BB gt 5 B RS 7 . — R R A A
16 1 R

=)

N
50§

=]

2 HEEER

2.1 BEMEMEE - —REEF RN EEE L
B A waters T, (4354 (2. 1 mm x 100 mm,
1.8 wm) ;WA A: SN (0. 1% W2 ) 5 i shAH B
JK(0. 1% B2 ) , BB BEVENL ; i . 0. 35 mL/min; i#f
FEEE.0.1 =5 pL; AR .40 °C, FEREERE 10 °C,
TARE RS R AS 3D AL L 190 - 400 nm, £
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Tab 1 Gradient elution condition

Hsf [/ WA A WA B s [a]
min ZIE(0. 1% WER) /%  K(0.1%BER) /%  /min
0~3 8 92
3-~5 812 92388 6
5-~8 1220 88—80 6
8 ~10 20 80 6
10 ~12 20—28 80—72 6
12 ~16 28 72 6
16 ~25 2870 7230 6
25 ~26 70 30 6
26 ~27 70—85 3015 6
27 ~28 85 15 6
28 ~29 85—8 1592 6
29 ~30 8 92 6

2.2 BERRAERREEEELELE R AB
4000 Q TRAP ¥ i, waters BEH C18 o354 (2. 1
mm x 100 mm, 1.8 pm) , #iik 0. 3 mL/min, FEHE &
1 -5 pL; FER 40 C 5 iahH: A ;B K, (3%
VEME S 2 s .
2 BREIEEREE
Tab 2 Liquid chromatography elution gradient

I} [i] ( Min ) A2 % B: K %
0-~2 5 95
2~8 560 9540

8~8.5 60—95 405
8.5~11 95 5
11~11.1 955 595

11.1~12 5 95

2.3 ERORAE 8 B R U A
AR A5 PF D - ] P M 25 I, T T
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FIRE, B LR (1S) : - 4500V ; 25 IR
J#:550 C; A U (CUR):20 L/min; %5 16X
(GS1) :55 L/min; #BI X (GS2) :55 L/min,,
BT B i SRR 3 Fn
*3 HEBEBEFFBETRRIESHE
Tab 3 glycyrrhizic acid mother ion daughter

ion and mass spectrometry parameter table
EYAH ERETX EME TN DP(H/E) CE MHHEAER

HERR 821.5>351.0 -209 -58
821.5>351.0

H 821.5>193.2 -140 -65

2.4 BEHHE

2.4.1 MAMAER RIS RS,

2.4.2 AREAEAERATARRGE L KR
RN HR 5 24 20 mg, BT 50 mL S, 0 50%
FH S o, B KV TR AR (I A, O R 3 U, P R
BRI P4, BIA5 25 400 we/mL YR IR A 45 R
-20 CUKFHIRAT

2.4.3 RERAGEF ARG H S KRR
FWEE I, 2 10 mL R, FCE AL 200 pg/mL
M TAEW 4 °CURFE PRAT, T 8 1 O 6,35 119
FrtfE TAE WA I

2.4.4 BEHARANETE - BIREE DA R H
& W200 pg/mL 1Y TAE W] WA B 3K BT 3% 0 ik
) 46 LB B A I A LU AR R, A5 5.10.25
40 50,100 ng/mL FY¥RAH (215 H3 5K B3 H] Ao A i T
VEVI, fe R BUKR R 25 ng/mlL WY H BERR1E K
UPLC - MS/MS XJ BRIAW

2.4.5 TGRSR & BUGMAE T BRI
1.0 mL, JIAHFFXTHE A 5 mL, & 10 mL HEf,
T 50% FF SRR o 28 0 B $ 50, DR, BREEER, VA,
FEACH] 6 13, HEFE, THE H RS I Fl RIS T3
(B B FRIMENR 2 (relative standard deviation, RSD)
2.5 BIEFMAT E

2.5.1 HeRARI AR RIS R R IUAE
1 mL, & 10 mL &), 0 50% H B i, e Ab 3 30
SIS R, ICE EE IR, N 50% WA R R 2R HE
57,085 BUEAE N UPLC — PDA K5 AT
2.5.2 HAH BOE B, FHRTIR TSN K .

NG = (95:5) M Beas BAS A8, FHUBEE (0. 22 pum ) U8
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A BRI AH 22 R T +0. 1 min; B EEEAT 1.5,
FRSIENREGR 2.6 =3.2 x10°, WLIK 1 -3, Y93 2 A
DR, 22 F A0 2 BB A0 R 2K, Wk 4

AAEFEF ] PDA A6 0 g R B H 50 R 1) X6 HR %%
WOETE R ZEIE K 190 - 400 nm 3 BB N 3, & B
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S AN A TS R LI 4 -5
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ININEE R A g LI 8 R A AR A S H
FR IS EILE 9,

4 FRAXRHEIESHR
Tab 4 Table of chromatographic parameters

for different samples

NG HIBE EEN piig
A B B[]/ min 20.10
EFTITE A 478272
popit 1 uL
T Sl £y 0.070 H
401 [ {E 0.438
LR BR B[]/ min 20.12
T AR 294667
5 2 pL
Fed e 0.636 "
401 [ {E 90. 000
A5 B 5} 1]/ min 20.10
. I TR AR 789592
S 8 A 2 uL
L IR & Gl £ 0.850 "
R 90. 000
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2.6.2 UPLC —PDA 77 A7vE d & 09 2 % K%
FRCH i % BETh TAR S WGE 2, ISR AR 0. 1,
0.2.0.5.1,2.5 pL #FFE, AERE R (g ) F0EE TR R
ER X F Y R AR 2k

HHFERTE 20 — 1000 ng JuFE N, 2otk R4, XF 1R
£k v = 2419. 3537x - 2423.9239, R* = 1. 0000 .
X7 B i £ UL A 10.

PERERAR pL HERERE ng I T
0.1 20 48871
0.2 40 95427
0.5 100 238413
1 200 478272
2 400 964726
5 1000 2417810
TR 28
— H R R R 2R
2500000 y=2.419.3537x-2.423.9239
R*=1.0000 ..~
2000000 :
1500000!
1000000! ,
500000 .
o
Ole®
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E10 HEBRXRHZLE
Fig 10 Standard curve diagram of glycyrrhizic acid

2.6.3 UPLC - PDA 7 ikt iAoz TR X
R S, A5 LR B & H REIR 24 5,10,
20,50 wg/mL B, #E17 UPLC 438, LA ARG DU
PRI L (S/N) 23 BR T4 T 3, HOGIB A K
FUOMRATHE, 250 20 pe/mL 1 R 259 4G R, LA
VARG I I 5 LG (S/N) 28R 45T 10, B
TEEIANS AR, 45 5 50 pe/mL VBN 254 19 52
R,

2.6.4 UPLC —PDA k09 e 9 B Andh B E AR
FE G IR, 388 2 7S R AT A A A T
SEHI N 0,528 mg/mL; BT A 0. 964 mg/ml.
iF, SRR ESCRSE 4 102. 8% , 248 5 250 0. 32%
B7vie SR ALY ORI N

*8 HEBNEBDKRXWER
Tab 8 Result of glycyrrhizic acid Sample Addition Recovery Test

TN BE i it B W H R Sml
FEACPATAN S 6 177 1-1 1-3 1-4 1-5 1-6
HHERFEA = Al (mg) 0.528
HEER AT B A Bl (mg/mLL) 0.964
HERSE C1 (mg/mL) 1.515 1.519 1.516 1.518 1.522
H R SE N AR D1 (mg/mL) 0.987 0.991 0.988 0.990 0.994
PSR (% ) 102.39 103.22 102. 80 102. 49 102.70 103. 11
SRR (% ) 102.8
SR % ) 0.32
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FIRFIAZ I AL 1 IRV i H FERRAE 5. 87 min A2 45
W | R B B TV R A P g X ARl o — 3, R A
it E RGP R . RS 25 ng/mL
ZeA 0 H SRR R DN A SR VA VR O 1 L, JURRIE B
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Fig 11 Characteristic ion mass chromatogram of glycyrrhizic acid
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