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Quantitative analysis of four nucleosides in Pinellia Rhizoma and its adulterants
by the quantitative analysis of multi-components by a single marker
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Abstract: Objective To establish a method for the determination of uridine, adenine, guanosine and adenosine in Pinellia ternate and
its adulterants, including Arisaema erubescens, tubers of Typhonium flagelliforme and Pinellia pedatisecta by quantitative analysis of
multi-components by a single marker (QAMS). Methods The nucleosides were analyzed in Shim-pack Scepter Cis - 120 column (250
mmX4.6 mm, 5 um) by high performance liquid chromatography (HPLC); The gradient elution was carried out with the mobile phase
composed of 10% acetonitrile-water at the flow rate of 1 mL/min and the detection wavelength of 260 nm, column temperature at 20 C.
Adenosine was used as the internal reference substances to establish the conversion factors of uridine, adenine and guanosine. At the
same time, the contents of multiple batches of medicinal materials were determined by external standard method and QAMS to verify the
accuracy and feasibility of QAMS. Results The results showed that uridine, adenine, guanosine and adenosine had good linear
relationship in the ranges of the tested concentrations (r>0.999 9), and the average recoveries were 95.40%-104.02%. There was no
significant difference in the contents of uridine, adenine, guanosine and adenosine measured by QAMS and external standard method
(RSD<<3%). The contents of four kinds of nucleosides in Pinelliae Rhizoma from different habitats showed significant variations.
Except for Arisaematis Rhizoma, Pinelliae Rhizoma, tubers of T. flagelliforme and P. pedatisecta could be distinguished by the content of
nucleoside combined with chemometrics. Conclusion The method has high accuracy and simple, which can provide a reference for the
quality evaluation and control of Pinelliae Rhizoma.
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FH R AR HEY ¥ E Pinellia ternate
(Thunb.) Breit. [ T-RZE, Hi, HABRIIEK.
B IR | SRS Sk, A R A
SR -1 SUNIRUSINERE 2450 & i e e W]
FAER) 2, AMURVFZ Wi AT, T HAE
AR R 2 BEAEREL, DR BCREE AR
Hem2Eh A, YRR, 5k
TR R MG ENERER D, H RS s
SE 2 R AMRERSS), B — 2 PHEH T 2 %
TFRE I E . —W 2 P2 (quantitative analysis of
multi-components by a single marker , QAMS) 7E4%
(HEZG ) 2010 ERfies, FRAESE 25 SRR 24
SRR hR e R AR B2 N, R E SR TR
T T — I 2 VFE B E6IE B FLAE A 24 43 B A bR o v i)
Jo7 RN, ARSI SR oA ik, S T —
ZVREIERE . KEE. KEEMREREESIR
e MRS SRR 4 FZ R IS
P E RGN R T 55
1 ##

11 X%

Agilent 1260 Infinity 11 /=255 AH LS (Agilent
G7111B UJc%, Agilent G7129A HEFEZE, Agilent
G7115A DAD il #%) ; P180H AUt A /K it (1l

EIR/RIATE]D 5 A-14 BESOHL (FEZ R A R
AF]) 5 Secura 125-1CN BUHLF K7 (FEL AL
AIRATD 5 Quintix 224-1CN AT R (FELF M
b HERAR) ; Milli-Q Integral #I# 4L /K & 4
(Millipore, Bedford 2], D) .
1.2 RFIS5HH

SRS RE (k5 8041, JREZrEL 97.2%).
RIS (b5 5815, JiE/r# 99.6%). ST (it
5 3877, FiErE=98.0%). RRiF (L5 5747,
JRE 4 99.3%) MG T g PHE bR HER AR IR %
AIRAF, FEXLH GitS 121272-201806)
BT EERARREM . O (R,
Honeywell, #t5 UCCAIH) , i#B4liK.

1HEE . SHKEE . SHURERE. 3R
M EYPRIET & R ) % (R D, &
LI TT BT R 2R AL R [ K AR R T O
WU = 2 SR I 25 5 K E B R B R E P
ternate (Thunb.) Breit. i) /=, KM ENKM
ERHEY) K £ Arisaema erubescens (Wall.) Schott
TR, IR R R S i M P S
342 Typhonium flagelliforme (Lodd.) Blume.f)+
BRELZE, JREFEAREERHEYIEE Pinellia
pedatisecta Schott i) Tk 2%,

*x1 H@mER

Table 1 Information of samples

B i A K B Pl KCAE B [A] EEIE S
*R Wk Wk 2020-07 PEIIMS VAR T AE
FH T 1 M| 2020-07 HHEHINZS AR TTEA A
FH T 2 MEINE) 2020-07 BEAMS VAR TEA T
= VT 3 R 2020-07 PEAMSHVERTTEAH
FH T 4 M| 2020-07 PEIIMS VAR T AE
FH iz 1 AR 2020-07 RHE IS AR TEA A
F B 7R 2 th = 2020-07 BEAMS VAR TEAT
= %R 3 i 28 2020-07 PEAMS VAR AH
FH 7% 4 AR 2020-07 RHEAMSHNVARTEAF
F B 7R 5 i 25 2020-07 RFEHINS A R SHEA A
FE B[ b 2021-11 it
REEAE RE 1 T 2021-11 it
PR A R 2 g 2021-11 ik
REFE RE 3 |4 2021-11 it
REMAE JRE 4 M 2021-11 ks
PR A RE 5 b7 2021-11 it
KEE KIFE 1 Al 2021-11 i
KFEHE KPE 2 H 2021-11 it
KFEHE KAPH 3 Hi 2021-11 it
K¥E KFHE 4 g 2021-12 ik
KFE KI¥HE 5 VLG 2021-12 ik
KA KeAa1 B[ 2021-11 ks
Krd R K 2 Ak 2021-11 it
KR KA 3 WL 2021-12 it
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21 BIEEH

Shim-pack Scepter C1s-120 3 4E (250 mm X
46mm, 5um); VENHHAK (A)-10%ZNE (B),
B WE: 0~10 min, 83%~80% A, 10~20
min, 80%~40% A; 20~30 min, 40%~0 A; {&
g L mL/min; &% K 260 nm; #1320 C;
BEFER 20 pLo VRA X R S RN 2 BORE S A v R
EiEE (HPLC) Wik 1 .

A 3
2

3 4
B 2
1
0 5 10 15 20 25 30
t/min

L-JRAF 2-JRMERS  3-194F  4-RiT
1-uridine 2-adenine 3-guanosine 4-adenosine
E1 REaxBm (A) FM3EH#E (B) ®HPLC E
Fig.1 HPLC profiles of mixed reference substances (A) and
Pinelliae Rhizoma sample (B)

2.2 RENRBREAENEIE
HORFF . BRI P RIARE X RS &,
BRRE, MK H RS JRFF 11.01 pg/mL. g A2 ns
7.86 pg/mL. 21 17.86 pg/mL. J#FHF 11.78 pg/mL
R G X B S A, 4 CUKFaTRE %
2.3 il imeslE
BCEEBMAR (0 4 501 £1.09, RERE,
BHEEMES, EMAK 25 mL, FREmE,
A AL B (Th# 1130 W, Hii# 37 kHz) 30 min, 4
HMAEER, HRERE, KRR,
F£21J5 12 000 r/min B0 10 min, £ 0.45 pm JEME
JEIE, HUERuEWR, RS
24 FHERFER
241 LBMEFEL R RIBURE . JRIER
5 AR X RS T VR B B R VAR BN
MR I AN A, % <217 TR il ok
PEDGE o BB (5 SR BT A R RIS 4
FIREF, xR TRAEXT IR AR, R

XoF B2 A 5 TRURH A Y AR D R B ) A e K R 4
WK —5, RUTTEL BRI

242 ZMEXRRFELE REWE “227 T MRS
X HE LA 4 0.2, 0.4, 1.0, 2.0, 3.0. 4.0. 5.0
mL BT 5mLEMF, KEsEZE, B, 7o
SR W _E A RV WOE &, % 217 TR
TESAFRERE BT DL 4 Flont BRSP4
B (X, WERBUAHPARR (V) ZfilbrEfsk, it
BRI R A BB (r) 4 AN ERE R 15
BRI HENEER R R, SRNE 2.

R2 ANHHHNENRAE. LEEE. HXAEK
Table 2 Regression equation, linear range and correlation
coefficient of four compositions

5 %ax EEpy r

2 PEVEFl/(ug-mL™)

JRHE  Y=46.385 X+0.407 8 0.999 92 0.44~11.01
JIRVENS Y =109.71 X+0.170 6 0.999 92 0.31~7.86

54F  Y=43.288 X+1.303 8 0.999 92 0.71~17.86
R Y=63.329 X+1.002 9 0.999 92 0.47~11.78

243 XIS EEWLE R “2.27 TR X
PRSI, % “2.17 TN il & sk FED i 5
K, MR PRVERS . SE AR ISR RSD
23974 0.11%. 0.08%. 0.04%. 0.10%.

244 HEEEERK TEAFRBH. BAFRA
Ty R —HERE S G 1D 3, 4% “2.37
TR J5 0 & g s v, 1% 2.1 TR ik
FAFREFE T, RAAFR 3 & @ AU AH e R AL
WHEEE, 3 REWWAAIRE . IRES . SEH
PR & =B RSD 43 5~ 0.85%. 1.53%-
0.71%. 0.66%.

245 HEEMRLE  HUE—HEES GRFF D 6 1,
F& “2.37 TR iEm S AR, % €217 T
TNEIGAFNE, WARIRE. BRAERS . S, R
HZ®EI RSD 47~ 0.81%. 0.54%. 0.50% .
0.52%.

246 FoEPERES RS IR — K S A R
YR IE R, 45T 0. 2. 4. 6. 8. 10,
12, 18, 24 h 4% “2.17 TN il Ak e o #r,
A BER AT R R IRMENS . STF . IRIFHIIE
A RSD 435l 4 2.52%. 2.95%. 1.67%. 1.37%,
{REE I A] RSD 43 %14 0.42%. 0.30%-. 0.32%.
0.30%; X MR VAT REE . BRIZERS . 9 EF. R
(P& A RSD 43 %A 0.15%. 0.20%. 0.17%-
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0.24%, fREEMSE] RSD 435~ 0.44%. 0.24%.
0.23%. 0.08%.

247  MFEREMEALE SRR CIE 1 E
MBMAR G, 4059, AN H. mkE
XTI (s A SR BT R S i N = 55 BT L
BRSNS S EZ RN 05 01, 10 1.
1.5 D), Hl&M&. . m 3FRE I S
FEAIRBEAT £ 3 e M, 3% “2.37 TR ik
B IA R, % 207 TR 3 4 4k HERE

AN fus =adas, A f NN IERT, as N
SRR, ac AT R, % “2.4.27 TR
TR 8 3 ZbRAEII £, 4 FIRZT I 3 SRRt 2E
) r KT 0.999 8, FiTHAREAT B A XS K IE A
T, &R Nk 3.

#Fz3 FEAHRE. RIEK. BF. RENENKERT
Table 3 Conversion factors of uridine, adenine, guanosine,
and adenosine in Pinelliae Rhizoma

*ﬂfﬁﬁ Eﬁﬂﬁz f R f RIS R f 945/
M, TFERNLE, R BREES . S, IRERI ¥Rl 1 1.372 0.579 1.461
BE A Y 2 ) 51 98.50% . 104.02% . 101.38% . Frih 2 1.365 0577 1.463
95.40%, RSD {774 0.79%. 1.39%. 1.71%. Pl 3 1.395 0.566 1.463
3.29%. ¥ 1.380 0.570 1.460
RSD/% 1.130 1.280 0.080

248 TMiHMEES  EE 7 AR GG (Shim-pack
GIST C13-AQ. Shim-pack Scepter C15-120) . sl
FIRIUEEE B (16%. 17%-. 18%) . AR & (1.1,
0.9, 1.0 mL/min) FIAG M (263, 257, 260 nm)
XZTsE, A 4 B S ) RSD N
0.02%~3.18%, K HAJ7VAM A R 4 .
25 MHEMKRERFITE

AR SEIGR A ARREN, DR AN ST, HHE

26 MHMREERFESEMHER

LT 3 G RO IR 2 RS A i i
WREIER g, g5 R EoRIRE. IRIER . &F
ol FREF PR AH S AR 1 DR ATAE R BE B TE]) RSD 270N
T 1.0%, RMEHAFEE L GBS EA R
MEINE, ZRNEK 4,

#z 4 FREEFEEHAEXE R FAHEX R EBTE
Table 4 Conversion factors and relative retention times at different instruments and different columns

XA/ f it f pomos e f o R st tR oot tR s i/mr
Agilent 1260 Infinity 11 1.372 0.579 1.461 0.373 0.657 0.732
Agilent 1260 Infinity 1.379 0.583 1.463 0.372 0.658 0.732
Agilent 1260 Infinity I1 1.384 0.584 1.452 0.365 0.651 0.725
RSD/% 0.850 0.150 0.850 0.160 0.250 0.270
Shim-pack GIST C1s-AQ 1.373 0.578 1.476 0.378 0.682 0.728
Shim-pack Scepter C1s-120 1.369 0.575 1.460 0.378 0.682 0.728
RSD/% 0.200 0.310 0.740 0.000 0.000 0.000

2.7 —MBEESIMRES IR RNELERELE

HWAR#REE . REAE. KEEMEER
B, 1% 9237 TR 7AW, BERRRE
iEATHIG 248, HHECFE AR, % 217 TR
W BIRAAMRE. 2 EE S, W
# 5. R 2 MM EER LR EES, KH—
M2 vHE BB B mERE .
28 WEITEZHMH

ARSI 2 5 FCIR A i () 2 HEURRE i 2 Ak
AP RSN HIEAA, 4 MR R N
THESOITINAR R, SuiHil e 24 L2 v 4 Fhiz £
(& &, 13 SIMCA 14.0 F1 Origin 2022 #Fik4T
TR AT A 2 SRR AR S HT o

SERWE 2 s, SREY, KRR, REE
BACEE . KRR IBIFHX 4, FEE KA
X e, Horb 2 B SRS AR 7 oK 30
22K, J b5 MeEE R I, AR
6 R E B I AR . KR EHE 4
FhiZ T M ER >, 90.081~0.176 mglg, JEHEFTA
1) 55 B2 BN 0.507~0.905 mglg, 7E 4 FhZhktrh
BT RES RS, X558 Syl ST 5T 4
R, FEMREEMNZETSES AN 0428~
0.561 mg/g A1 0.377~0.493 mg/g. /=R KHAE AT
KR REME., X EE . KRR
B IX BRI R R 5 2K, 5 sl R
B, K REREEMRESERD, KEEBEE
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x5 FE. XEE. KF¥ENMEEEEF 4 METHSENESER (n=2)

Table 5 Contents of four components in Pinelliae Rhizoma, Arisaematis Rhizoma, tubers of T. flagelliforme and P. pedatisecta

by external standard methods and QAMS (n=2)

. JREI(mg g7h) JRIZI4/(mg g71) 9% /(mg g7Y) g (mg g7)

FEMm 2K — — —
MR QAMS  RSD/%  4MriE QAMS  RSD/%  4MriE  QAMS  RSD/% SN ES

g 1 0.119  0.120 0.79 0.081  0.079 2.12 0.180  0.176 1.48 0.121

T 2 0.078  0.079 0.79 0.072  0.070 2.12 0.168  0.165 1.48 0.123

7 3 0.088  0.089 0.79 0.085  0.083 2.12 0.183  0.180 1.48 0.116

7 4 0.079  0.080 0.79 0.068  0.066 2.12 0.156  0.153 1.48 0.129

ik 0.086  0.087 0.79 0.082  0.080 2.12 0.166  0.162 1.48 0.109

b 0139  0.141 0.79 0111  0.108 2.12 0.188  0.184 1.48 0.061

% 1 0.162  0.164 0.79 0.106  0.103 2.12 0.193  0.189 1.48 0.051

% 2 0.186  0.188 0.79 0114  0.110 2.12 0211  0.207 1.48 0.056

%4 3 0.167  0.169 0.79 0.102  0.099 2.12 0.199  0.195 1.48 0.068

% 4 0.165  0.167 0.79 0.099  0.096 2.12 0.192  0.188 1.48 0.062

%5 0.178  0.180 0.79 0.101  0.098 2.12 0.179  0.176 1.48 0.063

R 1 0.108  0.109 0.79 0.094  0.091 2.12 0.130  0.128 1.48 0.049

KA 2 0170  0.172 0.79 0.106  0.103 2.12 0.156  0.153 1.48 0.065

Kk 3 0.107  0.108 0.79 0.093  0.091 2.12 0.149  0.146 1.48 0.076

RE1 0.265  0.268 0.79 0119  0.116 2.12 0.184  0.181 1.48 0.027

R 2 0.282  0.286 0.79 0121  0.117 2.12 0175  0.172 1.48 0.024

JRE 3 0.452  0.457 0.79 0.118  0.115 2.12 0.158  0.155 1.48 0.026

R4 0.508 0514 0.79 0.166  0.161 2.12 0221 0217 1.48 0.013

[R5 0317  0.320 0.79 0.091  0.089 2.12 0.093  0.091 1.48 0.008

KEH 1 0.054  0.054 0.79 0.041  0.040 2.12 0.021  0.020 1.48 0.033

KEH 2 0.047  0.048 0.79 0.027  0.026 2.12 0.000  0.000 0.00 0.008

KEH 3 0.058  0.058 0.79 0.059  0.057 2.12 0.029  0.028 1.48 0.033

KEH 4 0.028  0.029 0.79 0.036  0.035 2.12 0.012  0.012 1.48 0.006

KEHE 5 0.034  0.034 0.79 0.032  0.032 2.12 0.010  0.010 1.48 0.028

R, PR REMYESER S, REEM R »EEAEERT, R&IERE Shim-pack

REFESHSER . Scepter Cig-120 i Kz 10% L ME-7K . ZMGHIE

3 g TEAL T HEE, [R5 8 30 77 A8 oAb A 3 B &

A SEEe M I BPR R SR IR A T HRBUA ] OK.
20% . 50%F Y. FIEE) ( HRIOT CGEEE.
[l « ABFAESE (15, 30, 45. 60 min) . ZH
R (104 25, 50 mL) FIHRHGAEL (1. 2 %0
RO SRR AR I R (M, 2%k % 25
mL 7K 75 30 min.

F 8 7 R E i H (Waters Atlantis T3 .
Kromasil Eternity XT-5-Cig « Shim-pack GIST
C1s-AQ. Shim-pack Scepter C1g-120) iR EhAH (2.
g7k HEE-7K. 10% ZfF-7K . 10% £ fi§-0.1%
2K 10% L 5-0.1%BEMR KD, ZiaH BRI

P, MOERE 10% O NE1E I shAH . PR IR F0 i
B KRS K g 260 nm, 1 R i R A g dxt
KW K43 5909 252 nm 1 262 nm,  #iE % 260
nm ARSI K .

TEGEST R 5 A 3 Pl 2[RI R AF G A JE PR 7
PPN, ARG H L T ARG AR,
SE R — I ZVHE S AMRZEAF 1 & BAE 2 A1
BREEZR, RHB R IERFEARLH]
FRE o AR AR IR O B BT L AR R B IS T R A
KA, RERSHERG T B ARG B, 45
RRY, R RT3 T R 2 AL AT AT -
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e s el y| _—e . ] U=
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,_)JJ.J',A_&,.; = A,‘YL, . ,,A,“,g‘_ ,‘x SRS ,\\ = o
K
0 5 0 15 20 25 30
t/min
C

1-JRE 2-IRNEN 3-9H 4R
1-uridine 2-adenine 3-guanosine 4-adenosine

‘ M
} 435 S S8 o S St
BN we B esa o

JRH JRIERS BT JrH

2 FERHEERMRN 4 MEESEERIIHE (A)-
HPLC [ (B) 14 MixH BN RERIEAE (C)

Fig. 2 Principal component analysis of four nucleosides
content (A), HPLC profiles (B) and heat map with
dendrogram of four nucleosides content (C) of Pinellia
Rhizoma and its adulterants

FRAT T RE, KPR RERN G,
MR KBRS R R RE BN B, Bk
BEBUEEOR, XATRE S H ARG G, AR 1E
FAAERT ZI M PR S BRI, 11 #RE
() PR T 5 & 70 %09 0.079~0.188 mg/g, JIMEn4 fi
4y ¥y 0.066~0.110 mglg, T JE &8N
0.153~0.207 mgl/g, HRE R E5%0CN 0.051~0.129

molg, 7E5K B ZEMNE ) 12 b2 ARR Y 4 Fh

Rt S a5 TR A 1 7

JRIENS . MR S EE . 3 SR AR

4 PSR EERIVEINIER 1 #oREE 2 A

o, JEHEIRE SRR T ALINGER, RESE

TEARSIGTEE Y, BARME S, FHREL

WER 1 MR B EBCA AT B R, AT 0 R

W SRR B & B T ARSI Tl 5 it

AR 4 F & 2 R T T e 5 0AR

ER DN e 1 kR FA R AR e

73R AE, EAENE T LR, R

T RN (1) B B ARSI E 1Y) 5 Ak

R RMVEE N, ERE SRS T AR, M

TR AR 4 St F 2 IR B R A A S

TOHE A . B R R R AT B9 AN E],  [H]

IR A AtE I /b, 0 5E 25 2R 5 22 HEIRIRIE
bEAE T RIS . B AR SR D R ks

FRIvE JFMBL, i@ dR A Kt 2 FRHE

ZmFpio 12, PG LRI I MBI REE. KPR

HIPE 5B R AL G 255 T R AR MR S &

WeEm . RO, fRgUERE. Z46EEAT DNA

SIS, A SIS E Ik 3 B o AT R o R SR A

KT, R4 4 Moz S BT DR G IX 72 5

KPR ERE, HARRENREENFE. [

I B PP, AN P OO R SRR EOR,

FEA BB AT B M 8 RS R, AT

I SEIG 25 A it — B I R A AT I0AIE . 45

b ARSI ST — I 2 PRI AR E A E A IR

T ORIERS L SRR & R B B R E

Pe. RS MERI AT EERE, JFRERLH B BB D ok f

2. R EMBEREERIX Sy, NE R E

R’ft=%,

FlaAR PIAEEHFARELEF G R

SEHK
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