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i E BN ZL AT FRBE T BIRASAEN T k BUE BRI BN IR T, iR R S ARA & - = T AR RS A
HA,RACFEE TR, S E S EMAEX AT R E T2, A mlz 943.6635.5 4 % & F 27, 37 T & R F 5 R B A 4] &
H & HAREAE S P nepasaikosaponin K &~ Z #4740 BB, 2 5 R CF AR PR SR SR 50k Yo ) 69 4 FE 7 ik, 5 VA nepasaikosa-
ponin K A 4547 , 8 SR A BHTRE . G5R & F F A HBA F nepasaikosaponin K ¥ T 2 ik JE 69 £ 1278 B 4 0.051~20.200
pg/mL(r=0.999 1) ;45 % & . & A M AT (24 h) K38 69 RSD 3 /1 T 2.50% ; -F 3 dnAf wh & 4 97.58% (RSD=2.09% ,n=9) ; #
MFR A 0.60 pg/g, & FMA 1.80 pg/g. & G i HBUE F 352 #1544 Wo ) £ 5% ~100% 44 7 B M 5 nepasaikosaponin K4 @ 4R #) 2%
P A BAF(r=0.9909), 153t 2 BT & B4 5 F |, nepasaikosaponin K #94-F 4 2.584~56.661 pg/g; | kA 52 2
BT (10%) , RaHFH K 6.67%. E5iE PTEH 7 =T R TR G & #BUE P R A5 094, BUE 5 FRE H 10%.
KR AT REE B2 nepasaikosaponin K ; 3544 ; 5 20& A8 & - = F W AR AT R IR A R

Establishment of the detection method for the adulteration of Bupleurum marginatum in Ganmao qingre
granules and determination of adulteration limit

ZHAO Dantong'*, GAO Yijun’, BI Tianchen', LIU Jinghua', ZHU Weikun', WANG Suxiang', RONG Rong’
(1. Heze Institute for Food and Drug Control, Shandong Heze 274000, China; 2. College of Pharmacy,
Shandong University of Traditional Chinese Medicine, Jinan 250355, China; 3. Dept. of Pharmacy, Heze
Municipal Hospital, Shandong Heze 274031, China)

ABSTRACT OBJECTIVE To establish the detection method for the adulteration of Bupleurum marginatum in Ganmao qingre
granules, and to determine the adulteration limit. METHODS HPLC-MS/MS method was used to detect the content of
nepasaikosaponin K in commercial and self-made samples of Ganmao qingre granules, using electrospray ionization, and the
analysis was carried out under multiple reaction monitoring model in negative mode with m/z 943.6—635.5 as the quantitative ion
pair. The calculation method was established for the adulteration proportion of B. marginatum in Ganmao qingre granules. Taking
nepasaikosaponin K as the index, the adulteration limit was determined. RESULTS The linear range of nepasaikosaponin K were
0.051-20.200 pg/mL (r=0.999 1). RSDs of precision, repeatability and stability (24 h) tests were all lower than 2.50%. The
average recoveries were 97.58% (RSD=2.09%, n=9). The limit of detection was 0.60 pg/g, the limit of quantitation was 1.80
png/g. The adulteration ratio of B. marginatum in Ganmao qingre granules had a good linear relationship to the peak area of
nepasaikosaponin K in the range of 5%-100% (r=0.990 9). The contents of nepasaikosaponin K in 15 batches of Ganmao qingre
granules were 2.584-56.661 g/g. One batch of samples exceeded the proposed adulteration limit(10%), and the unqualified rate
was 6.67%. CONCLUSIONS The established analytical method can be used to detect the adulteration of B. marginatum in Ganmao
qinggre granules, the proposed adulteration limit is 10%.

KEYWORDS Ganmao qingre granules; Bupleurum marginatum; nepasaikosaponin K; adulteration; HPLC-MS/MS
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Li 1 TR AR PRI ™ RS0 s 1 i 2 v Tt
[FJE AR, B AR, B OB A DS SAM ™, 6
St SRS i SEH AR MRARARL , fh2e o A — B,
AL B DU W POBURL A QR 1 % SR o2 gy 2
FECTT RO PRy i A 5 1 0 & T R A T SR R
TSR FH 2 53 | 0RO €83 (HPLC) YA 45 Bt
MELLHEATARUX 43,

nepasaikosaponin K A 71 38 =il FHEUR BE R A= 4
RS R TR P S AT R A A TR A T
7T F B, 8% £ 5 ' nepasaikosaponin K ) 7% &k Ik 4
B SN 25~ 1401 . BRI, SRR LLZ R O 4
b, 2R FH e R00RR €2 33 - — B DU AT 5 35 156 H (HPLC-
MS/MS ) H A HE T % B 1 AIORE 5 4% 51 45 DA A 5 12
JEEBOARREE , LUIA & S8 b 2t ot s PPN 5 A
e WO S R E R NN Ry L REZTE 2oL SR LIS N
ST BT ) ST 5 T o

1 ##
1.1 FEES

AHIFFE i B A A 1260-6460 % HPLC-MS/MS
X (ZEH Aglient 28 7] ) , XPR2 B 5 J7 40 2 — 50 M K-
AB104-S B1J7 53 2 — 43 #fr KF (i -1 Mettler Toledo 24
F] ), FRQ-1010T AU 5 i IE e s (BU Ik == R 7 Rt
HARAF]) .
1.2 FEARBERF
nepasaikosaponin K X i i; (41t5 DSTAC019202, £fi
JE =98%) W I BUER R 36 R 25 R AT IR R HEE . &
Jig TR IS Ry (354l s UK 3 B el s K Aok . 1541
JEE W IURLAE R B 6 234 P il HERAOR RS B
DL 1o R E W PR 7 700 I R i BT S IR O
¥ PiNG i (G DES I SN i) R Y N
B A O T R AR RO R L AR IRy
b B AT BR S w28 7R TR o 24 A A e A DU A 5
Bevb i AR 2 M S 4 EL
F1 1GHEEFABRERKERER

5 TFE #5 Ak &5 TERB #5 Ak
e ERERg |09 F sl ERELg
634108 HkE1g | SI0 F 2018 HRELg

F

F

F

F

F

A

B

C 20200819 ¥R || Sl 20093 HRELg
s4 D s BRERg || sk 1094 FELg
E 0134 ERERg | SB 010905 KD
F NI HfEL2g | S
F n0wT  HRELRg | SIS
F n3le kg

200006 gD
R4 HRELg

2 FHEEHER

2.1 &

2.1.1 g% fF DL Waters ACQUITY UPLC HSS T3
(2.1 mmX 100 mm, 1.8 pm) A %A, L 0.1% B IRIE I
RN A 5 0.19% R Y 2N MR SIAH B R TR VR
fit (0~2 min, 70%A; 2~5 min, 70%A—55%A; 5~8
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min, 55%A ;8~9 min, 55%A—70%A ;9~10 min, 70%A) ;
FEIR A 40 °C ;i3 4 0.25 mL/min; PEFERE N 5 pl.,

2.1.2 FUG M CRAHBES 51U, LAZ Sn Wi
(multiple reaction monitoring , MRM ) # = i#E 47 1 55 41
. B HIEN 3500 V; LS S8 20 psi; T4
ARBE R 300 °C, TR ECN 10 Limin; B3R N
350 °C, ¥l W3 M 10 L/min; A m/z 943.6—635.5 (GE
FETFX) om/z 943.6 07974 CEVEE FXT) .m/z 943.6—
781.5 CEMEE FXF) WAL B 7 X)W 2L ey [ 244 330
V, filf $8 g 4 43 1 oA 53 .41.,50 eV, nepasaikosaponin K
M —2 g LA 1

943.6 943.6
1200
1000

800 - 979.7 6004 635.5

600 1 7815

abundance
abundance
o~
(=]
(=]

400 4 989.6 797.4
200
200 4
0 ; ; ; " s 01—— - : .
900 920 940 960 980 1000 600 700 800 900 1000
mlz mlz
A — G B. A

1 nepasaikosaponin K B9 —ZR i i B #1 — 2R iR i &

22 BEMHIE

2.2.1 XPREGEW K% FRE nepasaikosaponin K X f#
ib 5.05 mg, B 10 mL &), in FH B o 25, BNASxF
R A TR o TGS HRE i 25 VR i, 43 i) o e v 2
30.051.,0.101.,0.202,0.505,1.010,2.525,5.050,10.100 ,
20.200 pg/mL 4 G0 IR A

2.2.2 MHRSHETR  BURE 1 RIBURIRE & R0 TR AT,
F PR BURE Al B (A T 4880 0.5 ¢) , B HLZEHE IR
RS I B (7% 5% WA ) 25 mL, 252, Bk i
2, (B3 350 W, 4% 37 kHz, F[]) 47 30 min, B
O PR E T, R B (5 5% Wk 20000 b 2
W BT, F24T, 11 0.22 pum AL B g, BIAS

2.2.3  BUURE TR (D) bRERE AT B () 28
B FRIOT AR s SR B KL AR RS RE A
T T AR AR A 10.20.6.6.10,10.6.8.6.20.16 g,
22 2020 4 R [ 25 81 ) (—30) “J B v FAIURE” 3T 1)
T A3 SIS b S50 B8 e S i IR T AR R
TR E 45 33t RS S AR iR AR v 1257 I 152 8 3 k(A
WP 0.5 g) 4% 2.2.27 T T AL PR, BIFSBRUERE 5
VU o (2) Sl SEH B PERE A BRAS Ik (g ) 25 6A 41
AR “2.2.3(1) " b5 Hillvk: , il A5 e 4 B A
VW o (3) JSE A PH A RE 5 - US89 10 g Bt
(R )L, HoAx A “2.2.3 (1) "0 R 4bJ7 il ik, ) 4550 e
FHBHPERE ST . (4)3B18 50% B Se 7 BHMARE B VAT - B
FESEHA 5 g, A (R ) 458 5 g, HoARI]“2.2.3(1) " T F4b Ty
i3, HAFHE 0 50% LS FH AR S A (5) B h 10%

China Pharmacy 2022 Vol. 33 No. 20 + 2455 -



S B A A VA - BB S 1 g, JL (R ) 5880 9 g, L
ARIA“2.2.3(1) IR b7 ik, A58 0h 10% #SEH BH
PERE A

2.24 JREWEHBRBNEASFERER  BURETHHR
RURLRE i, BIFA TR 20, RS 8 PR IBORE i 3 o CRE Y T 55
0.45 g) AEE NN AGEEE MK 0.05 g, HApR [ “2.2.2" WK
AET7 i HAHERE T BRSO A AR TR

2.3 FHEFER

231 EBIRMIE 5 1.010 pg/mL nepasaikosa-
ponin KX BE G IEE VR Bl S BITPEAE Sl VA AR A
W (AU SR S ) (48 0h 50% S A BHVERE S s
(FrAbSEbA ) RS SR BT S A, 426 2. 17 T T Al 5%
{EEREIN E . B ES IR (total ion current, TIC ) [ A1 i #Y
MRM K 4N & 2 fir 7 , 78 5 nepasaikosaponin K X J& 5 %
TRAH N O B2 I TRIA B b, R S0 B MEARE S b 3 %R
TR B - WP A RAG HY , 00 B S5t S P i XA ST 1
o PRUERE S TR 73 i nepasaikosaponin K, 543
I () 43 B FE Y KT 1.5 800 50% 5 5% 58 BH A i
VTR PR S BH PEAE 5 WA H nepasaikosaponin K,
oA 5 U UG T AR S0 ) 20 AR R B I 12 A5 2548,
HAp e ) 3 B EE KT 1.5,

232 ZAERRFL SplHU2.2.17 UK RN R
VSR, He 2.1 T R S A R TN o LA JER it T v
JE AR AR AR (X)) A8 T T 1 R I € 3 e i i FHL A 2 AL
Fr(Y)HEATEAE RN, 45 BH TR Y=3 113.2X+19.084
(r=0.999 1), 32 BH nepasaikosaponin K & il Jit 15 1 i )
LTI A 0.051~20.200 pg/mL,

2.33 AW BU2.2.17 R B W E R 1.010
wg/mL %] IR S VAT, 4% 2. 17 TR A S e SR 6
W e T AL, 450 7R, nepasaikosaponin K iE i &5
X R 3 e T AR A RSD Ky 1.519% (n=6) , WX
arkE R R AT

234 EEMRE #%°2.2.3(5)" 5 F ik EATH &3
A 10% 7 5 50 B PR AE s vk (B A S8 ) Hh 6 1y, 4%
“2. 17T I SR AN E | T SR TR AR T LA AMRE T
BRE N ) nepasaikosaponin K &, 450 WLR , 1Z %
I3 E Y RSD o 2.02% (n=6) , 3R Dk I E R4
2.35 FEMIKK #2.2306)"H Nk &B M
10% 5L S A BAPERE S s (A6 SEEA) , 30 T3 R T
#0.2.4.6.8,10,12,24 h % “2. 1730 K A5 R E A
WE il m A, 45 R 7R |, nepasaikosaponin K € &
B TR £ 3 e T AR RSD Oy 1.89% (n=8) , W]
B4 109% LSS FRAERE e 24 h INERE T R 4o
2.3.6 AL AR PRIE M nepasaikosaponin K
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o R E PIORLRE (S5 ST 0y (BRI 29AH 24 T
SE10.5 @), 23BN A (1.01 pg/mL) \H1(10.10 wg/mL)
15 (50.50 pg/mL) JoT £ Y B A9 0T A 0 9 (4% °2.2.17 30
T OFRELH]D 1 mL, $°2.2.27 500 R Jy i il 8 S
P2 17 BT A I AR A2 | i SR T RO
FERDIOR . 255 R, iR W nepasai-kosaponin K
{145 IR RIS o 97.58% , RSD K 2.09% (n=9) , %
A RN B R4

2.3.7 KPR 5 R L BUSRE I8 PUBURL A i
VSR (G5 ST) , 38 Y0 B Jo 44 2.1 00T A ) 45 7 i A
ME . HRBR, S5 N 0.59 wug/ghf, nepasaikosaponin
K2 B P R0 b7 €8 i 04 F 15 W LU 38 R T 35 249
oM 1.75 ug/g i, nepasaikosaponin K & & 25 X X i
TG ) (F R LR T 10, £355 75 JEAE ) 22 53 SO vk
P 2% , #0012 B I IJIURL A nepasaikosaponin K (1) il
FRA0.60 wg/g, & mBR R 1.80 pg/g.

2.4 BB B AR HLE & B nepasaikosaponin K )
2

il

S1 I 2.2.37 T T A ASALAE S (B0 10% 5 5
5 PR S VA TR B A ) 3 i, 2. 17 T G D A% A i A
W5 10 S0 AR A MR T T34 i T nepasaikosa-
ponin K 1% 18, 25 R L% 2,
2.5 BEE BB S SE RS h bb Bl 5 R Y B ST
K UGE
2.5.1 BB IEPIORL TSR SR O LU B S R
£ WUBCSE RN S5 TR 18 i, AR (R <2.2.3 (1) 7 3
AT HIE A3 0 AR S 48 L) 5% 8% . 10%
20% .40% .50% .70% .90% . 100% f &% & 75 #Jo0kr 45 th
BERERE 90y, 452, 1" I S RGN A AR . LB
FRRE i I R SE B35 O FL B A B AL 4 (@) \nepasaiko-
saponin K i 5 5 X X 17 €233 04 6 T AR AN A s (1) i
AT 1A, A5 [ J7 B2 8 Y=26 147a+44.603 (r=
0.990 9) , FHAJEKE 15 AJURE Hh i S 51 45 08 LU B 2E 5%~
1009%% 1 Fil 4 55 W TR B AR R AP IR PEC R
2.5.2  JEE W PBORL S A8 O LA R T 5
W HURKE T SEORRE B 3L (45 4 9l Sk S1.S6,
S15), 43 A — 22 f LSS A R R, S IR “2.2.47 T
D7 T RS A L A5 530 R 109% . 20% . 50% BRI
FE SR, H 2,17 00T A ) S AR R I 2, 310 7 0 1T
IFARA“2.5.17 T R Mk [ 5 R S 5 Oh Al
GEIR R JERE T PSR B DR G RE i TP RS A B
B0 LA 55 SR O LA P35 i 254 1.25%~1.53%,
WA IZ 7 1 BE MR I o JER ) T AR R 4 5 11 45 Bl
o], S5 W23,
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BLESEHT B PR S
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£ 8
| : i
0 + ' - \ 0
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0 v v v J 0
0 4 6 8 10 0
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D ARERE SR (TR 44
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0 0
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EABTH50%5HE 5651 B S A (B Ak 280
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0 T T T 1
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F2 BEBERBNELESR S nepasaikosaponin K &
ENNELER(n=3)

nepasaikosaponin K & ¥ (g/mL )

=

nepasaikosaponin K & & %(pgg)

R B

P BWE P BUR Thik
el ND ND ND ND
JAEHIRERER 01 0316 0298 15818 14946
JREeH R 02 0282 14.116

JEEeilE R 03 0298 14903

PSR A 01 0071 0.100 3,564 5006
AR RE A 02 0.108 5411

PSR RER 03 0.122 6.102

AR 01 8.098 8033 404904 401.649
AR 02 8.020 401,001

B IR 03 7981 399,041
BihsowEEEmIERR 0L 36 3.696 183.861 184782
BhsoeESERmERER 0 3738 186.896
BISeRZENIERS0 367 183,588

a:BF1 mLJE B TR ARS8 9T & nepasaikosaponin
K ;b A1 gl B 1 AR RS & b 488 (B 48 g 460 6 288 Al
SR ) BT nepasaikosaponin KAt ; ND : &K HE
Fx3 REFATABHRESHERPESHAISNBHEE
B 512t L BRI EE B

L. b S {fiEre Al
sl 10 993 007 131
0 1945 035
0 5392 39
$6 10 9.63 037 153
20 266 266
0 84 156
815 10 1030 030 125
2 2137 137
0 5208 208

2.6 THEREFHHH H nepasaikosaponin K &£ 4y
HRBAERD

3 9 UK B TE A CB0RE RE 5 (485 S1~S15) , 4%
“2.2.27 100 77 i A AR A TR, 2. 1IN AR A
A BRI R |, T 53 0 T RO 4% AR SR A R nepa-
saikosaponin K fi¥ %51 o [R5, K5 £ FF i P nepasaikosa-
ponin K F¥ U4 AR A 2.5, 17 350~ 2Pk [0l 04 7 Fi4- 34
SR . 25 EE RN R HE YRR B T PR nepa-
saikosaponin K 7% i 22 53 IR PE LG iR 22, U E GE{L 1B
PHHBUE T 6% A AB N, G5 R WFK A, HEATH, 15
FE B R T VEUR A A H nepasaikosaponin K 7% &K
W25y 2.584~56.661 wg/g, Horr 2 AU b 7% 1t
SEME SR HAB ) L1535 4 9.919% Fi1 13.40% , 53 %
M 13.33%.
2.7 BEEREN RRERISHINERERR

MR A T3 37 PRI S Bt 534, 2 18 2020 4F (P [ 24
M) (PUHR) “0212 244 FIVER R A 2 38 U] T ik 4% SO 6 A
1535 3%, % JRSHA A7 AE A SUPPAE P it 2 0E K R 5
TRVE RGO, 456188 15 IS0 7L 5 5850 Ak Ty &t [
A 2% 8L (R ) 480 2% B 18 POBUR bR AL i Y S
¥ 1) nepasaikosaponin K, <A 6 2% 15 A u0R:
FESEEH B IR B R 109%
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R4 15t EE FE RS F nepasaikosaponin K &
ENELRRBHERL (n=3)

415 nepasaikosaponin K*/(jugimL)  nepasaikosaponin K/(pgls) ~ ZREMBH  BOMBHILHI%

S 0.130 6487 # /

82 0.840 4013 b3 991

$3 1133 56.661 2 1340

S4 0.052 2584 A /

S5 0.054 2681 A /

S6 0391 19.544 # /

7 0384 19.223 & /

S8 0477 23.849 A /

89 0454 22708 # /

S10 0407 20331 # /

St 0399 19.946 # /

S12 0393 19.641 # /

S13 0383 19.127 A /

S14 0412 20.604 # /

SIS 0492 24.604 f /

a: 1 mLJE% BV ABORLRE & HE 1 5 TUUT & nepasaikosaponin K

Bt s b: BE1 gla B I PSORE P S0 (24 g S A 55857) BT & nepa-

saikosaponin KA ;/: K4BHh

P IR B T PAIURL AL J7 R 23 i AN [ ki i
BRI S5 TR A 45 5t 4%2.2.3(5) "I F ikl 44500
109% J ST BH AR S i W, P42 2,17 0 | RS A5 A
W7 10 S AT 4 A MR T T A5 5 b8 0 10% i 2%
15 BH PR FE 5 % W nepasaikosaponin K 9 -F 34 55 1k
1.01 wg/mL, #4b J7 i 438545 4 1 g 52750 I % nepasaiko-
saponin K ¥ Jii i 4 50.42 pg. [HI , AAWF5T e i E 1
FRIBURL AL 7 7 U T nepasaikosaponin K Y 7 5 BREE Sy
1 pg/mL,

FRAE IR B ONRR B, 2 4 FTEL 3 W AT, AR kil
A2 1 15 SV T B B B T BRORE T 1R R L
BRI, NEHF N 6.67%. [AlH ARYEIL () Seb
PRERE i A B (3 2) T S 4 mT A, 13 bk &
RGN 45 e T ml AR T b () S Tl g ' T Ak,
PRUERE T2 5 4, 2 HEUCORE b D 25 B T RORE A v
e =25

1.2 A
2 ] Bl S S
5 1.0
3
Eosd [
Rond
M
= 06 4
=
Qo —
% 04 - —
2 ] 1] LSRR S
I3
202 4 S ot b
[ RO RERE S5 4
o T deaeal, ;
— o [ar] = [Ie} o = o] (=2} o — [an] o sl [Te}
v N N vn Y Yvn \vu Y1 ! A = =
w v nn vnn v
G

B3 15t EHE I H nepasaikosaponin K £ =4
HERE
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3 it
3.1 BEBAREESSNIEE

DR T 73 76 25 AL i 1 nepasaikosaponin K
Y R TI A2 , 45 5 7R |, nepasaikosaponin K £ it 4
A BAPERE S AR A L TS 5 B i P i o i
B EONBRERE S I 25~1154% . A, nepasaikosaponin

K AT 2 B R T PAOREL S 5345 Dl RS 07 125 1Y) 22 5
PR o

32 MiMEHEMRL
3.2.1 PSR R I DL R (R
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