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Quality Evaluation of Weiyanning Granules Sold in the Market in Shandong Province
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Abstract: Objective
quality standard of Weiyanning Granules. Methods

To evaluate the quality of Weiyanning Granules sold in the market in Shandong Province,and to improve the
Thirty — five batches of Weiyanning Granules were selected from 10 prefecture
level cities in Shandong Province, the contents of liquiritin, isoliquiritin, glycyrrhizic acid, aflatoxin (AF) , and zearalenone in the
preparation were determined by the high — performance liquid chromatography (HPLC) method, and the contents of lead (Pb),
cadmium (Cd),arsenic (As),mercury (Hg),and copper (Cu) in the preparation were detected by the inductively — coupled plasma —
mass spectrometry (ICP — MS) method. Results
and glycyrrhizic acid were 0.150 - 0.359 mg / g,0.016 - 0.061 mg / g,0.060 - 0.271 mg / g,and the total contents of the
three components were 0.243 — 0.645 mg / g. Among the thirty — five batches of samples, AFG, was detected in nine batches,with a

Among the thirty — four batches of samples,the contents of liquiritin, isoliquiritin

content of 0.10 — 0. 13 pg / kg; AFB, was detected in eight batches,with a content of 0.06 — 0.10 pg / kg; AFB, was detected
in five batches, with a content of 0.18 — 0.39 pg / kg;the total content of AFs was in the range of 0.10 — 0.61 pg / kg;
zearalenone was detected in fifteen batches,with a content of 12.75 — 204. 13 pg / kg;except for five batches of samples where Hg
was not detected,the remaining samples all contained varying levels of the five elements:Pb,Cd,As,Hg and Cu. Conclusion There were
quality issues and safety risks with some of Weiyanning Granules sold in the market. It is suggested that relevant departments strengthen
supervision and revise the quality standard. The established method can be used to evaluate the quality of Weiyanning Granules.

Key words: Weiyanning Granules; HPLC;ICP — MS;quality evaluation
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KN REAE15 o, M rp AR N RS A [ AR F 2 ks < o
25 107 15 CE DU Y (WS, = B = 0774 — 91) I U
PEAR SR G A RS AR H , LA I T 1 AR A
(FHUAE M EEAE S o) HEh H R A & 5 o TEA T b
e SRR I H B, oy i b 25 R A T
BRCHE ) o WA 5 Hp R S T I A 34 41E 1 9 T R
R SRR CH R MR (AF) KR
B T 1) ¥R SRR 8 1 (HPLC) 5, DA R ki A 3
TG I HLERE A A B PR BT (ICP - MS)¥:, BN H
KT IR TR PR S5 BHGE T .
1 5%
1.1 {¢z%

LC - 20AT % HPLC /X ( H A< Shimadzu A 7] ) 57900 75
ICP — MSAX (£ Agilent A ] ) ; MARS6240 / 50 BU 34 i1k
A (26 [ CEM 23 ) ) 5 XS205DU B HL 743 b7 K- (3%
ZRHRAES <dbat > BIRAF EE R T2 —);
SB — 800DTS H4 XU 75 I v PEAIL (72 9B 2 A Rk B
A A BN 1, TR 840 W, 451%% ly 80 kHz)
1.2 X%

35HLE R T WORAE AR IE T 5 K25 A ek [
P AL S R 20211001, HLAR K FE4E 5 o (TCREME) ;
PR AL IS5 5 20210301,20220101,20210302,
20220301, 20211102, 20211105, 20200502, 20220302,
20210702,20210701,20210703,20210201 ; 4= 7= £\l B,
it 5 4 Wik 211208, 211205, 211102, 211209, 211202,
211224,211204,210302,210903, 211210, 211207 ; 4 7=
Al €, 543 51 R 20220401, 20210502, 20220301 5 4=
7= Ak D, #t 5 4 FI Sk 20220301, 20210306,
202001001007, 20210905039 ; 2E 7= 4l E, #5543 51 4
220403, 220409, 220434, 220505) ; LA |- BRA& $4 Ky 454
15 g s H R X IR (HE5 o 111610 - 201908, 41 4
95. 0%) , H LR & 6 HE & (HIE5 4 110731 - 202122, 46
JE R 94.4%) , AF IR & X BE 5 [ L5 b 610001 -
202409, AFB,, AFB,, AFG,, AFG, ¥ Jii & ¥ 5 0 5k
1.00,0.29,1.00,0.29 g/ mL], T K5 B 4 Bl X B &
TR (50 610022 - 202101, FHEHRE 4 10. 1 g/ mL),
P00 e A 2 AR R I A B 5 S R BE R (R
FREE DR R A BR A AL 4L DST200920 - 015,
4EJE R 98.0%) ;i (As) 4 (Cd) (5% (Cr) JHT (Pb) £ T
EHRERI (S 2003577, Bk 54 1 000 pg /mlL)
4 (Au) PR AR EAS I (LS R 1906574, i vk 7 R
1.0 pg/ mL) , 340 7 B ZA 64 8 X 3B 34 il
B s 81 (Cu) BRI AR HERS TR (A5 19101, i &k
J# 4 100 pg/ mL) , 7 (Hg) B0 E bR e (A5 o0
19052, JFiHE ¥ B 4 100 wg / mL) , 250 [ b FE - Rl 2f
WEFEBE s SR (M2l , K7 iR A RA | LS

100

20191219) 5 Z WG (i &l | [ 245 45 A AL 4R A FR A
A) L 45 20201203) 5 R (4 B2, R Kk KAk~
RN FR 2 7] L3554 20211203) 5 7K A 4lK .
2 HEEHER
2.1 HPLC ZMEHEHR . FHEHF . HERS=E
2.1.1 &AMt

{0 3% # . Agilent Zorbax SB — Cq £ (250 mm X
4.6 mm,5 pm) ; FLEIAH : Z 5 (A) - 0. 05% Wi FR %5 Tk
(B), B EEwE i (e AR W3R 1) ;3 3# : 1. 0 mL / min;
R K 0252 nm; #E3R - 30 °C; #EFR R 20 WL,

®1 FRhEMEEHER (%)

Tab.1 Gradient elution program of the mobile phase (%)

By 1] AEAE A #EhAE B

0~ 15 min 16— 17 84 — 83

15 ~ 60 min 17— 35 83 — 65

60 ~ 65 min 35— 40 65 — 60

65 ~ 70 min 40 — 50 60 — 50
2.1.2 WERHE &

TRA T BV - o i BOH B S R H
PR 8 % R 45 10 me AE B FR A2, 20 i B R RI 2 S,
T FR R R 25, B 3 B e o U 0 A
0.5,0. 1,0. 5 mg/ mL A4 B— 3 I8 G IE 45 7005 R 2 B L
A B XoF R T VA A5 e, T R R AL A 3 A
AR 43511100, 20, 100 pg / mL ATRA 0T BE SR

At VS VA < U i (RIS R A48 15 o) i i, R4,
B10 g, A5 2% PR, B L IEHE R P, RS 2 m A
20 mL, % ZE  FRoE i, 7 AL B (TR ok 500 W, 455
53 kHz)30 min, HT , FERRAE 0, FH P A A 0 2 119 5
L), 1 BEEIE 0. 45 pm TRALIE RS g, BI7S

IF A X R 3 TR« 4 Ak T B B 5 o A T A
H AR &, A S R 5 ik A% BIAS .
2.1.3 FEFER

LB ERE: A 2. 1. 230 MRS X ISR
P VA TR BRI BRI TR A 20 L, 6 2. 1. 13 F 8
T SR ERE DN S 1 5 €0 1 I o 2 SR A 3k A R R
T 5 TR X TR VS R €8 5 A () £ B R T Ah A A
% 0 B, H BT R TE T4, R vk L R R
U LA

LM SE R B G HE 2. 1. 270 F 3 Fh#— %} g
G AW A4S 2 mL, B R — 10 mL 28 B, P PR B
FEER B, R E | R IR R HERE 2,5, 10, 20,
30,50 L, 44 2. 1. 130 6 3 A At AR I e, AT B
PERE R (X, wg) M Ak bR WG R (V) AL bR ith A T4 1%
[lH &5 R0 2, R H A S H T R RS
FI A A 3 1 A 5 06 T AR R O R R

K3 B0 RS BRI 2. 1. 230 R IR A R VA TR
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1. Liquiritin 2. Isoliquiritin 3. Glycyrrhizic acid

A. Mixed reference solution B. Test solution C. Negative reference solution

Fig.1 HPLC chromatograms

R2 EMXRERER(n=06)

Tab.2 Results of the linear relation test (n=6)

RA w37 AR r LM E (ug)
I Y=2.0x10°X+54776.0 0.999 8 0.20~5.00
FHE Y=4.0x10°X+9978.3 0.9999 0.04~1.00
HER Y=7.9x10°X-10594.0 0.9997 0.20~5.00

L 2. 1 VT BB A SL RN 6 X, 10 sk I
TIAH A5 AR H R S H R R R ALY RSD 43|
}50.08%,0. 17%,0. 22%(n = 6) , Fe WA FRE 5 KLU

T M - HORE i (558 220403 ) i 5, 45 %5 K
FE LA 2. 1. 20T J5 vk A AR i U, 430 T & R
#0,2,4,6,8,10,12,24 h B4 2. 1. 130 035 44 3k
FEM R , 12 S mg T A 45 SR H AT S R R R
T ALY RSD 43518 0. 41%,0. 44%,0. 30%(n = 8) , M
P R IR ICE 24 h WESEPE R AF.

2 PR  BORE i (HIE5 0 220403 ) 18 &, RS % FR
L AT 60y, H 2. 1. 2 TR Jy ik il A I S U, Hi
2.1 1T S S R AR A e SR 0 AR, IR
AR R FH R CH RS = a0
0.185,0.038,0.242 mg/ g,RSD 435 A 1. 41%,1. 14%,
1.15%(n=6) , RATEEE R

TR [T Ac a6 < BORE i (4165 220403) 5 ¢, A 25k
AT 9, o ) e B SRR D, A i R
(0. 913 4 mg) S+ H (0. 222 0 mg) HHfZ(1. 108 7 mg)
TR R SRV 2 mL, 4% 2. 1. 2300 F 7 i A Akt o s
W, F% 2. 1. VIR G S AR 25 R H B 7
T CHRLER 172 LR 53 51 Dk 98. 06%, 103. 85%,
101. 93% ,RSD 43 511°4 0. 48% ,0. 50%,0. 84%(n = 9) , %
W5 PR HER R LU
2.1.4 HLALENE

34 SRR (HUAS  REAS 15 o) &30 &, RS AR,
Fi22. 1. 2300 F Jy i il & Bl A VA W, 422 2. 1. 1 I F (g
SRAFHERENE , 10 S0 H AR, e AMR A TR B A R
4L H R R R CH RS =S A

0.150~0.359 mg/ g. 0.016~0.061 mg/ g. 0.060 ~
0.271 mg /g, B H0.243 ~0. 645 mg / g FEILFK 3,

K SPSS 19. 0Ge 32783 Hr , %k 34 4t i v 3 7+
BLA3 0) F  BOR  EEAT A T  A CE DLB 2 e A
FEARE A FRE S S R R Y
0.166~0.359 mg/ g. 0.026~0.061 mg/ g.0.134 ~
0.271 mg/ g, BN 0.357 ~ 0. 645 mg / g, Mk 4k
A i L (AR 25 S K A 7 Al D R
o bR 3 Bk 09 4 R 0. 164 ~ 0. 204 mg / g
0.016~0.021 mg/ g.0.060 ~0.080 mg/ g, i & & K
0.243 ~0.295 mg / g, J AR Az 7= il H SR AR AE . 45
W AR Al R Al AS [ )T 5 24 44 5
HBEARTT,
2.2 5@HRZe&MHEXTEMNKGN
2.2.1 AF.E X7 % W%

b J7 PR B R 2 [RR 2 AE AL Dy b T
K, HOREM AL, 29 A0 AF il 32 i o 700 A
it R AT AR R A AR B T A AR 8 A
A5 e >R R v ) 24 L (U8 ) ) 1 8 28 000 3k o g )
TE AF FE K IR 5 15 R A HPLC 32191280 - 283 8] £ %6f B
VES TR R VAT L P I T R A, 4 LA i A A
SE A 35 HLEE & AFG, ARG, \AFB, AFB, , T K Ik
B0 A B B, G TR UL IR 30 2 SR O HE B S R A
AFG,, & 8 4 0.10~0. 13 pg/ kg; 8 L AE 5 46 1
AFB,, & 7 0.06~0. 10 wg/ kg; 5 #L 5 46
AFB,, & 4 0.18~0.39 ug/ kg; # i AF B & 7 2H
0.10~0. 61 pg/ kg; 15 AL S b AS: Y K o 2 0 Wi, &
HON 1275 ~204. 13 pg / kgo 2 J8 2020 4z ([ 2 8
() YLOTef B WA 24 b T BB AR B 1000 g 7
AFB, W A155d 5 pg, &% AFG,, AFG,, AFB,, AFB, f{) M &
AR 10 g, & FRIREE M TR AT 5 500 pe”, H
49 ~30 ¢, Fif i RO & 30 g 1, BN AFB, B R
AERAET0. 15 pg/ d 4R AF SRR ANET0. 30 wg / d;
T K A B T A e AR A S AN 15 g / B 4
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R3 MMtERPIFWEISENELR (mg/g)
Tab.3 Results of the content determination of three components

in 34 batches of samples (mg / g)

&4k Eiay H¥EF FHEF ¥R 4
A 20210301 0.283  0.055 0.141 0.479
20220101 0.166  0.029  0.162 0.357
20210302 0.334  0.061 0.190 0.585
20220301 0. 191 0.033  0.144 0.368
20211102 0.225 0.026  0.134 0.385
20211105 0.224  0.040  0.169 0.433
20200502 0.271 0.049  0.143 0.463
20220302 0.313  0.053  0.193 0.559
20210702 0.359 0.037 0.232 0.628
20210701 0.284  0.031 0.201 0.516
20210703 0.338 0.036  0.271 0.645
20210201 0.246  0.043  0.140 0.429
B 211208 0.176 ~ 0.030  0.148 0.354
211205 0. 191 0.032  0.158 0.381
211102 0.175 0.029  0.157 0.361
211209 0.184  0.031 0.154 0.369
211202 0.192  0.032  0.156 0.380
211224 0.154 0.026  0.134 0.314
211204 0.196 0.032  0.161 0.389
210302 0.184  0.031 0.200 0.415
210903 0.198  0.034  0.177 0.409
211210 0.208  0.035 0.177 0.420
211207 0.212  0.036  0.171 0.419
C 20220401 0.233  0.042  0.127 0.402
20210502 0.278  0.046  0.152 0.476
20220301 0.276 ~ 0.047  0.151 0.474
D 20220301 0.164 0.016  0.063 0.243
20210306 0.194  0.021 0.080 0.295
202001001007 0.189  0.020  0.060 0.269
20210905039  0.204  0.020 0.071 0.295
E 220403 0.185 0.038  0.242 0.465
220409 0.174  0.035 0.223 0.432
220434 0. 151 0.030  0.214 0.395
220505 0.150  0.030 0.187 0.367

PR =N -
i /mgeg!

PR =N -
i /mgeg!

H O H 2 4 55 CRUAR S 14 15 o 5004 H R IT45 g,
FE RS S ¢ IR 5 H IR 15 @) , &t FE 5 AFB,
A AT 0.017 pg/ d,4 Fh AF SRS E A BT
0. 028 pg/d, ERIRFEM TR AL AL 9. 19 ng/d,
A BRAE . 5 A = AL R S B Al B E
KRB B 45 R 5 (4. 37 ~ 9,19 pg / ), R/R 3 4)
ERD & B2 B B ARG O
222 ELBRHEETLE

B AR TR h & K ILAE 2, 52 4
JE V5 g% R N IR AT R AR N TR AR B AR, R EUE
102

0.4 0.4
0.3 0.3
@ T ==
.2 .2
0 = B = 0 = =
0.1 0.1 —]
0 A——— S o i
A B C D E A B C D E
A’ B’
gi/fﬂg'g" /E\i/mg'g’1
0.4 0.4
0.3 E 0.3 é
0.2 ‘_‘;' —_ 0.2 = 1 =
0.1 = 0.1 =
0 T I 1 I Ll {Pj'k 0 T T T T T {Pj'k
A B C D E A B C D E
c’ D’
AL HEF B FHENF CLHER DL EAE

B2 MitERPEHEF SHEF . HERAERZSEHE

A’. Liquiritin -~ B". Isoliquiritin ~ C". Glycyrrhizic acid D’. Total contents

Fig.2 Box plot of the single content of liquiritin,isoliquiritin and
glycyrrhizic acid and total contents of of three components in

34 batches of samples
& JE A EE AR AT TR ICP - MS 10234 K )
5F AL 35 #HAES TP Y Pb, Cd, As, Hg, Cu [ &4, 45 57
B 5 HERE S AR K Heg T AN, AR & P B R R
Kt 7 SR ICER ARYE A 24 it T W AR K [ PR
2 (ICH) Q3D 45 3 J5 W rh SC R Z B 45 1 , 4% F- 4 o
63 kg i H i L1302 -83) Ph, Cd, As, Hg, Cu fie 5%
AR 81.9 wg/ d.52. 5 pg/d.189. 0 wg/ d.
36.0 pg/d.31.5 mg/ d MRAEHE A H Ph, Cd, As, Hg, Cu
TCER B a0 25 21, #3300 4 B IR s 4 8 (A
A% 15 g AR AE H IR 45 o, BIURS R AEAE 5 o A il 57
B HRA 15 g), 5390 0.46~19.74 pg/ d.0.11 ~
1.10 pg/d.0.85~5.17 wg/d .0~ 4. 63 wg/d.49.23 ~
141. 90 pg / d, BIA M H BREE , RIS AR
3 itig

T B R T UKL BRAT B ARV 0 S 58 3, i
A AT Ve 22 | By 3t R 3 AN B Al T ) 7T 4l A
b A 7= 24 S s ASHERR T2 0 RS e A v s o PR B R
PAIRFEAT , LA R 25 M B0k B 2R BeRE , ARRAR A 7 B
AR 3B SR T 5 R 4 o A5 rposk BRAT BT A v G T
R P 0 T 34 HERE S (FUAS M 14815 o) H
TS H B B S AT TR, 255 3 A oY
A 0. 150 ~ 0. 359 mg / ¢.0. 016 ~ 0. 061 mg / g,
0.060 ~0.271 mg / g, B\ &4 0. 243 ~ 0. 645 mg / go ]
L= 73 i 1 VA= 2 o /AN [ e S o 7 N G 1 RV [
PR B CH AN SRR A
B A2 7= A A ARG, A R 2 0 B i 2 25 A S B BOREAN
SRR e
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1. Aflatoxin G,
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4. Aflatoxin B,

5. Zearalenone

A,D. Reference solution B,E. Test solution C,F. Negative reference solution

Fig.3 HPLC chromatograms of aflatoxin and zearalenone
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