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ABSTRACT

Objectives : A quantitative method using high performance liquid chromatography with a photodiode array
detector(HPLC—PDA) was established for the quantitative analysis of the four main compound and pattern
analysis to classification Fiiellia ternate, P. pedatisecta and Typhonium flagelliforme,

Methods : The analytical procedure for the determination of 2 ternata, together with the known main
compounds uracil, uridine, guanosine and adenosine was established, Optimum HPLC—PDA separation of these
P ternata was possible on Luna C18(2) column material, using water and acetonitrile as mobile phase. The
method was validated according to regulatory guidelines, In addition, this assay method were analyzed for the
content of four main compound in P ternata, FP. pedatisecta and 7. flagelliforme and by data obtained from
the HPLC—PDA analysis was performed principal component analysis(PCA),

Results © Validation results indicated that the HPLC method is well suited for the determination of the roots of
P ternata with a good linearity (r2> 0.999), precision and recovery rates, Analysis of HPLC—PDA, the average
content of uracil, uridine, guanosine and adenosine was significantly higher in P ternate)P. pedatisectay T,
flagelliforme order, The application of PCA to main compound data by HPLC—PDA permitted the effective
discrimination among the three species,

Conclusions . Analysis of both HPLC—PDA and PCA confirmed the fact that four main compound and pattern
profiles of P. ternata, P. pedatisecta and 7. flagelliforme were different from each other,
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Table 1. Sample list for raw herbal materials used in this study
Herbal

Scientific name Origin Designation No,
_medl(ﬂ.n.eﬁ}_u =

(;;OE) Pinellia ternate Breitenbach Korea(Jeju) P.TO1-P.T14
= P, pedatisecta Schott China P.PO1-P.P15
(Fesrs) . ’ ’

PE Typhonium flagelliforme

(;;E (Loddiges) Blue China T.TO1-T.T15

(= Arum flagelliforme

2) AloF & 7]7]

FZ& 9 UPLCO| ARESF methanold}t &2 HPLC grade
(J.T.Baker Inc., Phillipsburg, NJ, USA)S 33t 0.2
um membrane filter(PALL Corporation, Ann Arbor, MI,
USA)Z oI5t AMSFAT, HHeHRe] A EAJER] uracil
(299.0%, USA), uridine(>99.0%, USA), guanosine(>
99.0%, USA), adenosine(>99.0%, USA)L X% Sigma—Aldrich
AtflA - AYstET AR FEE Y8 229 &7
(8510E—DTH, Bransonic ultrasonic, Danbury, CT, USA)
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Fig. 1. Chemical structure of standard

3) A Z4Z(validation)

WkslE2o]|  8E  uracil, uridine, guanosine %
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3t7] {Jal AgEdc A" B9 ASS sl A4,
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Y= HE BT 1-1000 pg/ml 92, EAFE iFt S
glgt At BE 0,999 oY 4%dt AHAAFES YES
o ENYAEEY Aol 7hsE HA =l HEWA
(LOD)= 7} 0.313, 0.125, 0.231, 0.101 pg/mLo]x, A
dEe Aol 7Fed A F=d AFIALOQE &
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1 Ol-ﬂ

of

Table 2. Regression equation, limits of detection (LODs) and limits of
quantitation (LOQs) of uracil, uridine, guanosine and adenosine (n=3)

Correlation

Standard Regression equation coei'(ijzc)ient eghall) (i)
Uracil y = 36227.0149 x + 5221.8238 0.9999 0.31 0.94
Uridine y = 23724.5755 x + 39107.1474 0.9999 0.12 0.38

Guanosine y = 256639901 x + 10181,1187 0.9999 0.23 0.69

Adenosine y = 31953.7508 x + 23993,3454 0.9999 0.10 0.30

Bao] Ay Wil A intra—day7} 2 0,034—0.296,
0.227-0.381, 0.258-0.712, 0.102-0.370%<] A|EZ=HE=}
[RSDE YEhHGl, inter—day= 2+ 0.251-0,814, 0,293—0.972,
0.598-0.879, 0.531-0.736%2 AFEZHZHRSD)S e
Wtk (Table 3).

Table 3. Intra—day and Inter—day variation of uracil, uridine,
guanosine and adenosine

Concentration Intra—day (n=3) Inter—day (n=3)

Standard
(ng/mL) RSD (%) Accuracy(%) RSD (%) Accuracy(%)

Uracil 10 0.05 101.07 0.59 101,23
50 0.03 100.25 0.25 101.30
100 0.29 101.35 0.81 100.99
Uridine 10 0.22 99,45 0.97 99,78
50 0.38 99,93 0.45 100.13
100 0.38 100.34 0.29 100.39
Guanosine 10 0.25 100.45 0.59 100,30
50 0.71 100.85 0.75 100.41
100 0.26 100.87 0.87 100.57
Adenosine 10 0.10 99.06 0.53 100,69
50 0.24 101.68 0.73 101.54
100 0.37 100.83 0.53 101.44

Sl AR 74 Il BEE AR A dxdAR
EEEd A7 R HAS E4ste] 7+ 99.341-100.172,
100,076-100.223, 99-968-100.541, 99.724-100.458%
9 &S e (Table 4).
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Table 4. Recoveries of uracil, uridine, guanosine and adenosine
for the validation of analytical methods (n=3)

Fortification level Relativestandard

Standard (ug/ml) Recovery (%) r——
Uracil 4,97 99.34 0.43
25.60 100,17 0.56
250.46 99.79 0.14
Uridine 49.35 100,07 0.62
249.42 100.42 0.43
500.49 100.22 0.12
Guanosine 24.84 99.96 0.57
125,42 100.41 0.34
249.67 100.54 0.20
Adenosine 4.92 99.89 0.10
24,67 100.45 0.43
49.40 99.72 0.56

2. HPLC-PDAE o]£3 dd 843 J& &9l
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Fig. 2. HPLC—PDA chromatogram of Pinelia ternatdh), P
pedatisectdB), Typhonium flageliforme&(C) and STD(D) : uracil(1),
uridine(B), guanosine(8), adenosine(12)

3. HPLCE °|&3l 3 vlu &4

HYEHEAL E3) uracil, uridine, guanosine, adenosine
Aol 4% =W AAF wheket T 589 YAt

FHELY] BE A|ROA FRIT = Ut olof 2 AF A
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FAlol E1E 47 8 S HPLC-PDA E4270|A
3 B4 3kt (Table 5).

Table 5. Concentration (mg/g) of uracil, uridine, guanosine and
adenosine in Pinellia fernata, F. pedatisectaand Typhonium flagelliforme

Sample Concentration (mg/g)
NO. uracil guanosine
P.T1-01 0.042(%+1.185) 0.380(+0.143)  0.313(+0.543
P.T1-02  0.079(+1.735)  0.590(+0.608)  0.497(+1.070
P.T1-03 0.050(+1.547) 0.525(+1.198)  0.485(+1.893
P.T1-04  0.055(%0.775)  0.456(+0.837)  0.395(+0.708
P.T1-05 0.082(+0.325) 0.828(+1.914) 0.431(+1.131
P.T1-06  0.084(+0.850) 0.661(+1.160) 0.585(+0.922
P.T1-07 0.081(+0.983) 0.672(+1.854) 0.430(+0.527
P.T1-08 0.070(+0,187) 0.835(£0.887)  0.579(%0.355
P.T1-09  0.074(£0.556)  0.588(+0.324)  0.419(+0.289
P.T1-10 0.067(+0.187)  0.583(+0.683) 0.441(+1.728
P.T1-11  0.058(+0.664) 0.381(+1.175  0.301(£1.763
P.T1-12  0.064(£1.709)  0.404(+0.088) 0.331(+1.428
P.T1-13  0.094(+0.781)  0.530(+0.918)  0.426(+1.583
P.T1-14 0.052(£0.369) 0.348(+0.905)  0.283(+0.694

adenosine
0.122(+1.422)
0.070(+1.630)
0.100(+1.321)
0.101(+1.508)
0.066(+0.763)
0.077(£0.632)
0.050(£0.175)
0.073(£1.638)
0.065(+0,197)
0.075(+1.692)
0.069(%0.661)
0.061(+1.996)
0.023(+1.405)
0.038(+1,845)
0.021(£0.605)
0.020(£1,017)
0.017(+1,263)
0.026(+0.829)
0.018(+1,884)
0.018(+1.799)
0.018(+1.698)
0.020(+1,531)
0.020(+1.471)
0.022(+1,896)
0.022(+0,813)
0.020(+1.499)
0.020(+1,489)
0.021(+1.438)
0.022(+1.358)
0.007(+1,071)
0.007(+1.836)
0.007(£1.063)
0.007(+1,577)
0.007(+0.983)
0.006(+1.591)

uridine

)
)
)
)
)
)
)
)
)
)
)
)
)
)
P.PO1 0.073(+0.052)  0.232(+0.550)  0.146(+1.576)
P.P02 0.063(+£1.649)  0,229(£0.369)  0.142(£0.373)
P.P03 0.062(+1.326)  0,232(£1.324)  0.139(£0.878)
P.P04 0.058(+1,940)  0.251(+1.838)  0.165(+1.958)
P.P05 0.067(+£1.600)  0,240(£1.569) 0.147(+1.618)
P.P06 0.061(+1.579)  0.243(+0.996)  0.146(+1.192)
P.PO7 0.063(+1.409)  0.247(+0.765)  0,140(+1.199)
P.P08 0.065(+1.486)  0,250(£0.857)  0.151(+1.667)
P.P09 0.067(+1.380)  0.245(+1.354)  0.164(+1.759)
P.P10 0.058(+1.250)  0,255(+£1.684) 0,162(£0.308)
P.P11 0.060(+1.250)  0,269(£1.045)  0.166(+0.581)
P.P12 0.055(+1.246)  0.250(+1.663)  0,149(+0.806)
P.P13 0.053(+£1,547)  0,268(£1.090) 0.169(+1.705)
P.P14 0.055(+1.637)  0.273(+1.502)  0.172(+0.728)
P.P15 0.062(+0.574)  0.282(+1.395)  0.165(+1.545)
T.FO1 0.003(£1,909)  0.043(£1.625) 0.011(+1.146)
T.FO2 0.003(+0.802)  0.042(+1.380)  0.011(+0.404)
T.FO3 0.003(£1,909)  0,041(£1.364) 0.010(+1.123)
T.FO4 0.003(£0.802)  0.043(£1.274)  0.010(%1.457)
T.FO5 0.003(+1.804)  0.044(+1.306)  0.010(+1.457)
T.FO6  0.003 (+£1.005) 0.042(+1.391)  0.010(+0.883)
T.FO7 0.003(+£1.721)  0,042(+1.612) 0.010(+1.657)  0.007(+1.635)
T.FO8 0.003(+£1,593)  0,042(+1.496)  0.010(+1.523)  0,007(+1,122)
T.FO9 0.003(£1.349)  0.042(£1.413)  0.010(£0.390) 0.007(+1,218)

(£1.517)

(& )

(£1.792)

(+ )

(& )

(£1.393)

TFI0  0,003(+1.143) 0,041(+1.567) 0.010(+1,517)  0,007(+0,424)
TFIL  0.003(+1.576) 0.042(+1.174) 0.010(+0.529)  0,007(+1.828)
TFI2  0.003(£0.747) 0.042(+1.050) 0.010(+1.792) 0.007(+1.143)
TFI3  0,003(+1.494) 0,041(+1.502) 0,010(+0,720) 0,007(+1,861)
TFI4  0.003(£1.513) 0.043(£0.260) 0.010(+1,931)  0,007(+0,427)
TFI5  0,003(£1.345) 0,042(+1.242) 0.010(+1,393)  0,007(+1,656)
P.TO1— PT14 : Pinellia ternate, PPO1— PP15 : P pedatisecis,
T.FO1— T.F15 : Typhonium fiagelliforme
U ARYFEQ HSHE  uracil, uridine, guanosine,
adenosine®] ol ZzZ 0.042-0.094, 0.348-0.835,

0.283-0.585, 0.023—-0.122 mg/go 2 wiste] Z+ &9



HPLC-PDAE ©o]&3t dlsf, 34X

gt ko] JRAMEE tFsiAl ERIEY SAEAEE
0.053-0.073, 0.229-0.282, 0,139-0.172, 0.017-0.026
mg/gd, $HFSH= 0,003, 0.041-0,043, 0.010—-0,011,
0.006—0.007 mg/gle® F F EF Hud AT IS
UL, 3% EFA 2.0% olHe AHEZHAE Flst
. e AEAZE] g T2 whstol] Y Hol
Ea, 3o vjsf kst w- A FFEgeH, AAHe
2 gbsh s eRkel &4 2 S-E AT

Zk FEo| oigt JHAE el FAEAN ZAiK(Table 6),
uracil®] B+ L v 0.068(£1.078)%, ZAEA
0.061(£1.326)%, <=H8} 0.003(+1.347)%°]2, uridine2]
Bt e H5} 0,556(+1.049)%, SAEA 0.251(+1,267)%,
24k5E 0.042(+1.310)%, guanosine® B = wis}
0.422(+£1.045)%, ZASA  0.155(+1.193)%, SH+a}
0.010(£1.195)%, adenosine®] H# =L Ui}
0.071(£1.349)%, =ZAFA  0.020(£1.372)%, <HI8}
0.007(+£1.300)%2 =5 wsh) sy 446t A=
sto] HEEE apolg FRlElh olE ANOVA £4 Ax}
2 AR Aol digt FAE F94e EAsHHtHTukey,
post—hoc, p<0.005).

Table 6. Average Concentration(mg/g) and p—valueoftheuraci,
uridine, guanosine and adenosine

Herbal medicine Uracil uridine guanosine
Pinellia ternata 0,068(+1,078)" 0,556(+1,049)" 0,422(+1,045)" 0,071(+1,349)
P pedatisecta  0,061(1.326)" 0.251(+1.267)" 0.155(1.193)" 0.020(*1.372)"

adenosine

Typhonium ¢ (ya(4 1 347y 0.042(+1.310)° 0,010(+1,195)° 0,007(+1.300)
flagelliforme
p-value <0.001 0,001 <0.001 <0.001

a,b,c : post—hoc by tukey
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Fig. 3. PCA plot for Pinelia ternate in jeju (P.T1), Pinellia ternate
in commercial medicinal herbs(P.T2), P peadatisecta (P.P) and
Typhonium flagelliforme (T.F)
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