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AT iR HPLC & & % 8 55 UPLC-MS/MS i 25 M) 54 1E A8 25 A6 4 i) 5 sk AR M R AL T 5, T A T A7 A28 B 8 R
TERFFHTHFERT TR, BRAMEHFR T, AR INMEZS LG 10D TS ERIF RS, RTELLAE
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Method Establishment for Qualitative Screening and Quantitative Determination of Illegal Composition
Rhaponiticin in Compound Gentian and Sodium Bicarbonate Tablets

CHEN Xueyan"*, ZHANG Minjuan"*, WEI Wenzhi"*(1. Chemistry Room, Qinghai Provincial Drug Inspection
and Testing Institute, Xining 810016, China; 2. Qinghai Key Lab of Chinese and Tibetan Medicine
Modernization Study, Xining 810016, China)

ABSTRACT OBJECTIVE: To establish a method for qualitative screening and quantitative determination of indicative
composition rhaponiticin from counterfeit Rheum palmatum in Compound gentian and sodium bicarbonate tablets. METHODS:
Totally 45 batches of Compound gentian and sodium bicarbonate tablets were collected from 8 domestic pharmaceutical
manufacurers (No. A-H) in the field of drug distribution. TLC method was used to identify rhaponiticin in the samples primarily.
The content of rhaponiticin was determined by HPLC, and then UPLC-MS/MS method was used to confirm the structure of
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rhaponiticin. RESULTS: TLC results showed that bright blue fluorescent spots of rhaponiticin could be seen in 10 batches of
samples from manufacturer D at 365 nm wavelength of ultraviolet lamp. Results of HPLC methodology investigation showed that
the linear range of rhaponiticin was 0.884-88.4 ng/mL(#=0.999 9); the detection limit and quantitative limit were 0.707 2, 3.536
ng; RSDs of precision, reproducibility and stability tests were all lower than 1% ; average recovery was 96.55% (RSD=0.53% ,
n==6). The contents of rhaponiticin in 10 batches of samples from manufacturer D were 0.732 4-2.890 8 mg/g. Results of
UPLC-MS/MS method showed that quasimolecular ions with m/z of 419.0 and fragment ions with m/z 257.1 and 241.2 were found
in both samples from manufacturer D and rhaponiticin control. CONCLUSIONS: TLC for primary screening, HPLC for content
determination and UPLC-MS/MS for structure confirmation is simple, sensitive and reliable, and can be used for qualitative
screening and quantitative determination of rhaponiticin in Compound gentian and sodium bicarbonate tablets. Among 45 batches of
samples tested, rhaponiticin is detected in 10 batches of samples from one manufacturer, suggesting that the manufacturer substitute
fake R. palmatum for genuine ones in the production of Compound gentian sodium bicarbonate tablets.

KEYWORDS Compound gentian and sodium bicarbonate tablets; Rheum palmatum; Rhaponiticiny; TLC; HPLC; UPLC-MS/MS;

Qualitative screening; Quantitative determination
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3k A %5 AB.C.D.E.F.G.HME N8 KM
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25 il K 8 (Rheum officinale Baill.) ™, AS & + K ¥4 A,
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Tab 1 Sample information of Compound gentian and
sodium bicarbonate tablets

el Hidc 5 R KBS
A 18 20170717, 20170601, 20170718, 20171101, KH#HRCH4 FI54: 25 50 mg)
20180105, 20171106, 20180106, 20180201 ,
20171201, 20180102, 20171104, 20170303,
20170706, 20180206, 20180207, 20170803
20180301,20180402

Bl Sl B 2 b T 1 e R A (R B 4 170602,170501,171110,170203 KEF) (S F A2 50 mg)
”‘n'ﬁ/_ L Y I ) c 517123, 071214,171215, 161010171201 KER S FHAZ 50 mg)
2010001) , fRAKL i 52 5 e AR SUBA 1 HPlA oy -+ D 10 20170609, 20170201, 20171001, 20170612, K #HH30 mg

20171008, 20171007, 20171002, 20171006,
20171005,20171004

20161012,20161019,20161020

R I AN TR I TT 5, BR IARSCH T iE . i,

AWEN S R TR Tk 2015 R E 28 KA TR 50mg)
(I F 5250 mg)
( )
( )

o — o Lo

() “ KRB BRI A AH L RE B AR R SCRRES, iy F 20180301 20180201 Kiihh
T SRR A P KRRk, B o e

H 20170201,20170301 KER AT 50 mg

P20 24 B B o R R 24 I AR fe P

e 4 PR R S 13 2t

KRB ORGS0, 20557 A i il L

1 ##l
L1 s wErp R R B YA M B AHE R S50 S1.82.83) &

—H1F K- (15 [ Sartorius 23 ) 5 €2695-2998 Y =5 50K
FHETE (HPLC) 1 (L6 A4 ARG I 25 L DU e 4 — 14
HL) . Acquity UPLC-TQD B i #H {6 1% Ji 3% 56 F A (045
= DU R T A AT AR ) ¥ [ 3 [ Waters 2 H]
KQ-500DE R E 4788 A A (B 1L Tl A AR A PR H ) 5
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2.1.1 PSR A BUAR G 20 B RS AR E T
G, F2 5 7 b 7 R ECZ AR S TR B4 24 100 mg IR R,
B 10 mL, # 75 ( )2 . 500 W, 411 : 40 kHz, F [A])
A0 3 20 min, Y8 BXZZUE W 1 mL, I H AR BE 2 10
mL, #8257, Bif5 .

2.1.2  FIPERE SN E RS 3R A A Al
Ab 5 i R KB 25 b B B PERE & PR 2. LR
TS B S U

2.1.3 BRI RE AR IR A A R R BT X R
A o SN FR VA R AR 1 mL % 10 pg POV R, BN AS
(BT

2.1.4  SZEAMMAES I TLCHIK: L EK:  HhHL8 KAl
AP S T TR AR IR 24N 45 20 | (A Al A it 5
20170717 ; B4 b kR St 5 - 1706025 C Al #E S L 5
171213; D AV AL S5 . 20170609 E Al A 5L L5
20161012; F il Af S35 20180301 ; G AV AL LI S
20160902 H AV #f S it 5 20170201 ) , #%“2.1.17 1
D7 1% 1) 5 A3l VA o 43 ) R R b AR R S
“2.1.27 T BFIPEAE SRV WRORD <2137 T A KB X
A AS B uL, SRR T R — SR v |, DA 2R i
G- TN - FR - FR R (30:5:5:20: 0.1, VIVIVIVIV) Jy i
FEF, JIT 5 B BT, R FH T2 B0 AR AL AR AT
365 nm P IEATRA . S5, B RE T I IA TR 1
AT O TETE S, 5 PR St WA A L 4 57 Ak oA D,
oL 2 e BE 55 HE K T W (D Ak R L IS
20170609 ) 7 FH 7 6 057 E A S AH 7] () 52 15 (2 0 YE B
He 7 R AL ™ S AR RO 38 2R LA 2R DB
Mo FHIEE A PHPEAE S TLC R 3 ; ke 19 8
FARN = 52 J7 R AR R V80 A al A D Al = i rh
A B ARE Ry R R . 8 A AL A A A
L R A2 A E LA 1.

T+ 1 RS RV 5 2. SRR A 7 s A~HL8 ZE Al (A~
H)BHRK AR
Note: 1. rhaponiticin control solution; 2. negative sample solution;

A-H. test sample solution from 8 manufacturers (A-H)

Bl SHKEFAWHKHERP T AEFNESAIEE
Fig 1 TLC chromatogram of rhaponiticin in spot-
checking samples from 8 manufacturers
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TE o LA BT T RSV s 2. B AR B 75 3~ 12.D Al 104>
HE AR

Note: 1. rhaponiticin control solution; 2. negative sample solution;

6 7 8 e 10 11 12 2 1

3-12. 10 batches of sample solution from manufacturer D
E2 Dl FHFmbt KEFNERERIEE
Fig2 TLC chromatogram of rhaponiticin from manu-

facturer D
2.2 HPLCEXWM LT REFHHNEMEEMEENE
221 AIEFZM A5 XSelectCSH Cis (250 mmx
4.6 mm,5 pm) ; H SN : ZE-7K (20280, V/V) 5 A6 i
1+ 328 nm ( ZHAEFESN R I 45 ) s A : 30 C 5 i : 1.0
mL/min; ##FERE: 10 pL.
2.2.2 PEAMEEITISE  BURM 20 v KB RRE L BF
K B PR IR Y TR B AR 24 100 mg R R, A %5 0
AHEE 25 mL, AF PR 5 88 7 40P 60 min, BT, UK
BERRAE , T A R IR 1 BT i, DL 0.45 pum S LB g
o, Bif5
2.2.3  BAPERESVE WM A 2127 T ok B2y
A B BPERE i, 2.2, 27 35 Jy il 4 B AR SV VR o
2.24  LRETTXT RSP E R AR K
TV B 3 A, i H S B 1 mL % 0.221 mg A XT R
A A 5 K R IBGZIY %W 5 mL, B T 20 mL &R,
Jorn B P R S 2 ol B MR B Ol 55.25 ng/mL A X R
A VAR, BT .
2.25 REMEWAHIS  BOCRZM It 4
S KRR AR 0.2 g, 4%2.2.27 T F kil &
KB
2.2.6 LEMEEE BD ™ 10 LIRS (S 0
1), 4%2.2.27 WU N ik A S W . A Bk
P L 2.2.37 T B AR SR L “2.2.47 T +
BT XF B URFN 2,257 0T R HE 2 MV W, 7
“2.2.1"TUT @G AT D SR AT R, 4521, 10
HEUAE S AE L 11.7 min Zb 35 A BT X RE L
& LR B I ] — S0 (i, T LI 3,
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. 20171001
10 i meE s,
1.20 A 20171008 =) 0.10
<080 A 20171005 <V
- A 20171007 005
A 20171002 Uo7
040 20170201
0 A i U rrrrr——
0 5 10 15 20 25 30 0 4 8 12 16 20 24 28
t,min f,min
AR RO BRI B IR
0.104 0.20
0.08 4 £ 0.15
0.06 ] X
2 3 =)
<0.04] <0.10
0.02 0.05
04 [ 0
f T — T )
0 5 10 15 20 25 30 0 5 10 15 20 25 30
t,min t, min
C. A REATX IR AR D. R MR

B3 SREEREE
Fig3 HPLC chromatograms
R HE— 2B b DR RS B T R U R B

1) — S5 A 8 T PR 3 v I D b R )
AP R F Empower 3 {8115 22 48 T A vl X €2 35 0 7
117 A A SR A GE R, 452, “H RS
JE TSI AR 7 99.9% , H¥J7E 219.0,324.6 nm I
KA B, ph bl ) E 3 04 ] — ¥y o, B
TR, TEILIE 4,

0.12 \\ /\ 008 / \\
2008 ) 20.06 \ /

004 \/ \ 0.04 \_/ \

0.02
0 f— 0 \;
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A,nm A,nm
AL BT R IR A TR B AR AT (L5 :20171007)

B4 ZREEIIFABEIMER
Fig4 Diode array scanning ultraviolet spectrograms

Eried RN N o7 o TR e e A S e R SRS DG i
35 O B I (DA ] 9 €238 0, 28 52 AP 6T B U TE 52
XTI PR A [l — A o R, HLEAMEAE S G T4, et
R L TR R AT
227 KMEXRRFZLE HEWE2.24" 5 F + KEF
XoF Rl I 8 YRS i, DA P TS B T RSB VAR B2 43 301
0.884 .8.84,22.1 ,44.2 ,88.4 pg/mL f4 Z 51 %f I8 5 v
Fie“2.2.17 WUT A% S FHERED E o DL R X IR
mn BT EE VR BE (x, pg/mL ) SR Ab bR LG TET AR () 9\ Ak
FRaEA Ttk Il . 2558, a1 )3 5 & & y=36 535.57x —
27 105.99 (r=0.999 9) , & B + K 8¢ 1 Jit & Wk 7E
0.884~88.4 ng/mL i [l N 5 £ 1 e 1A AR At RO A e 1k
2.2.8 MRS RBR 4922770 F Jy ik A5 o
B2 4 0.088 4 pg/mL #Y 4 K BT X HE S, #22.2.17
TR 3% 25 A 3 i A 5~ 10 pL U , AF MR L 32 1
15 £ R BT IR AT DI FR 47 0.707 2 ng; [A] 2% i 45 o1
W4 0.176 8 pug/mL 1 T4 BRI, I R1VE 4
SHERE 15~25 pL I , DAF MR L 10 19045 + K 11 i
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FE e f PR R 3.536 ng.
2.29 KBRS KW 2.2.47 N BN
55.25 pg/mL Y A R BT XTI SR 10 pL, #2.2.17 50
TS S SRR E 6 SRR . 25, B R
B 04 18 AL RSD M 0.20% (n=6) , & WAL 2% K5 % &
R 47
2.210 FROEMERL R gy g T (IS
20171007) , 433 F &k F & 0.2.4.6.8.12.24 h B,
Fe 2,217 WU N ik SR HEREIN E 0 ST AR . 25 AR,
+ R EFFIERIFRAIRSD 79 0.73% (n="7) , KRR AL A
AR TR N R 24 h INFa etk AT
2211 FEEMEAE  BD LA S (52 20171007)
M, L6 0, $542.2.27 TR Jr ik il A& ik A R, 4%
“2.2.1" T A 15 A% 1 AR DN 2 bR v i
o R, BRE S 5 2.860 0 mg/g(RSD=
0.78% ,n="6) , RAA I L ELE M RIT
2.2.12  JnAERI A0 BCE N A D AR
($1t5: 20171007, - KRB H % £y 2.860 0 mg/g) #70.3
g, PATEAE 6 I NGB AR, & T HEHIE M R %5
TR JE A 0.863 mg/mlL [ - K #5 H xF BE I I (e
“2.2.47 TR W& 7 ) L mL, FERS 25 m A i 25
mL, FRE R 5 A A0 3 60 min, 50V, FRURPR E R,
FH I BEh (2 0k iy i, 8k, BIAS . #2°2.2.17 00 K 4,
T AR , P hr e 2R T R L Ot
TRE NS, 455 - KT 973 B % 96.55 %
(RSD=0.53% ,n=6) , 3 W] A J5 & MEf BE R 47, T UL
2,
F2 TAHEFEWRERWER
Tab 2 Results of recovery tests of rhaponiticin
g W BRRLREE LRREN SMLREE Mok PHERE, RD.
g

ﬁ'\%,mg /\ﬁ,mg Eﬁ,mg % % %
1 0.3415 09767 0.8630 1.806 3 96.13
203470 09924 0.8630 1.8312 97.20
3 0.3479 09950 0.8630 18326 97.06
96.55 0.53
4 03472 09930 0.8630 18279 96.74
5 03444 09850 0.8630 18137 96.02
6 03445 09853 0.8630 18150 96.14

2.2.13 M HPEER SRS [RGB (A (32 ]
Waters 23 ] €2695-2998 % | H A Shimadzu 23 7] LC-20AT
Y 3¢ [ Agilent 23 7] 1260 Infinity Y ) (A [a] it it e 15
By 6 3%+ (XSelectCSH Cs £ . Waters SunFire Cg £ .
Thermo BDS Hypersil Cis#1) 73 5l A TAHN I & , Fi% 5
AR SR Z 0] 8 43 15 FE 4 TR 3 1.5 DL E B AR B K
F 6 000 % L2 52 245 5 RSD #9/NF 2% , T WA Iy vk it
FHPE R AT

2.2.14 A AS KK S R S EINE A
BEFRELD Al ™ 10 HEUAE i (L5 W36 D il i, A 7
VR 20y 44 2.2.27 WU R ikl e ikl i e, f4%2.2.17
TR Rk S AR IR i AR LR 3. ST

TEHEE 2019FEF0FF 148



HAR TR A A7 1Y 35 fHEUCRE & (HE 5 3R D,
FrERAE 20y, TR FC i (st VB I S , 25 R ARG 1
ORI, R LK 5.

®3 DM I0O#HRERPIREFNSENESR
(n=2,mg/g)

Tab 3 Results of content determination of rhaponi-
ticin in 10 batches of samples from manufac-

turer D(n=2, mg/g)

#5 L i L
20170609 26179 20171007 28045
20170201 0.7324 20171002 28837
20171001 28359 20171006 28893
20170612 27120 20171005 26544
20171008 26032 20171004 28908

0.20 4

0.18 4

0.16

0.14 4 -

0.12 ’%~ = - = Al 18HERFE S
20.10 = — = =

0.08
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0.04 4
0.02 1

0 =

Bll 45U

Jc ot e

25

(=]
o
=
=
S

1, min
B5 A~C.E~HHUF=35#RERS N RERIEE
(BmE)

Fig5 HPLC chromatograms of 35 batches of samples
from manufacturers A-C and E-H (overlayed
maps)

2.3 BEYEHEBIE-BBKRIL X (UPLC-MS/MS) 3t

16 25 SR B R E

231 {ig&MF 3%k ACQUITY UPLC BEH Ci

(100 mm>2.1 mm, 1.8 um) ; i litH : ZJiE (A)-0.01 mol/L

i FR S 1 MR (B)™, B BE R (0~4 min, 90% A—>T0% A ;

4~9 min, 70% A; 9~11 min, 70% A—90% A) ; I 3 :

0.35 mL/min; F:36 : 30 °C; #EAER .5 ul.

232 BUIEAME HUWESE IS A I A, g TR

(ESI™) s A 77 =X« 32438 2 Wil (SIR) , 0 a4 4

(Daughter scan) J5 2 ; 23 SR EE : 330 °C; BAIE

JE:3.5 KV HESLHLE : 28 Vi Rl AE L : 42 eV B 1R

JEL110 ¢,

2.3.3 AR H A B2.2.27 3R gk

WKL mL 210 mL R, i B R 2 20,

$£57,0.22 pm AL UEREIE LS, BIAS .

2.34  LRBETX MR AE & BC2.247 00K

) Jo F VA 5 R 55.25 pg/mL Y b TR BE SR IR,

FH A B 45 0.552 5 pg/mL X B8 Sl VA, 0.22 pnm fAL o

gLt BAS .

2.3.5  BHVEVHAGE] R HC2.2.37 10 PR S IA

0.22 pum GALUEMEELL , RITS

HEZED; 2019455 30 4 14

2.3.6 REAMMBEMM G2 B2.257W0F K2y
YA ST mL % 10 mL S5, i R R
ZNBE L H257,0.22 pm TUFLUE EDE LS, BPFS.

2.3.7 FEMIE  RERIREC2.3.3~2.3.6" W A,
F562.3.17°2.3.27 T 35 5 Tk AR AR E o SR
Masslynx 4.1 F A AT 5017, i sk — 2 i i e 5 — 9 i
TR . AR BN, 7E IR X RE S AR BRI e 21
TSy 3 F[M-H] & Ji fiy b (m/z) R 419.0; X m/z 419.0
WEVEAT R B A, 7 A B R miz 4300
R 257.1.241.2, [AIE, A6 A3 A BV rh o A DN 3 /2
419.0 B ISy F B -0 X LR T g B A
AT [EIRET™ A2 miz 43 5 R 257.1,241.2 F T F 15 11
5 £ RBFXT RS AR — S LR 6. BLAh, B R
IR B 24 M1 BRI R I B4 R 7 A 5 4 R X B
— B T (IR ) |, X g — IR SE T IE A R 2
PN R A0 LB A et XS G T4

100 419.0 100 419.0
& 8
il X
= 50 il
= =
= =<
oI o
= =
0+ T - T e 0
418.5 419.0 419.5 418.5 419.0 419.5
mlz mlz

A R B — R B At —TEE (d5:20170609)
100 = 100 =1

&
55 i
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= =
w e
. -
. =m0 = e ,
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e
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Fig 6 MS spectra of rhaponiticin
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T sl & IR o 5 A% A R H TLC ik
WA R R BAFAE, Gy AR PSS R . ARWFEXT
J7 MR G R 280 7 AR s R B R A TLC kit
A7 A, 490 25 i 0+ BH AR O s E— 28 5 - KT
Xof R S HEAT T, 3 5k HPLC B 0 I 5 R A v+ Rl
RS BJ5 , R UPLC-MS/MS 32 %46 HY Ay £ K it
B ZE R PEA TG E , LSS IE AR HPLC 725 6 i 551)
o R S W R B R AT
3.2 TLCEEMERIE

AUE FT A58 T AN [R] V2 A ) 20 B AR, 45
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JETFJE S BL /B, T 7 SR MO e v S o S B A5 o
Al LA 2 ANBE S BEAh, TR R BT X BRI AR
FE IR 32 BE 5 5 A R SO R I I T
o H 2yl Ao A 4, R TLC A 4 25 B 2
ABES, HAE HOEF RO R R sk 1 2 28 < R
RGPS . AR I B AR AN EIT R
BRI i S i OB T S5 S R A
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3.4 UPLC-MS/MS i% &4 ik
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AR A A L H AL BT A Rl A, T RIS T
WEES.
3.5 S AIhBERY 45 HE R RE R RS HT

A 5% 2R HPLC 25 A 8 R AL fili i 114 45 ik
527 T RERR R SV A i R R R EA T T B
FE L ZE AT 10 ML URAG T 1 KT, K Rk 22%
X 10 AR SH T F DAL AR 7= Ui A e A 7= e
R R S0 e BB 9 8 24 R A2 AE LAER S 2 A IE b
FIERG . DR, 7 & Ja i | 53 S0 g A ARG ik LA
Yl Ay Je AR R S 80 F ) 2 T 5 K Y Hh 2 5
o KRB 1 i, X TR 2 AR e R R 2 T
RAT Wb

ZE LT, AR BT ST A TLC 32 % M4 i 45 &
HPLC 2 S e 52 5 e A iR &40 e rh R i or K
BT A A R R A T B R R R 2
PRJRFUAE N 24 A0 SRR 30 12 St 5 7E S Bk 3w v, an
A B A] % UPLC-MS/MS i — 1 iF 4%
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