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Abstract Objective: To establish an HPLC method for the simultaneous determination of five representative
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components of inosine, guanosine, adenosine, succinic acid and ephedrine hydrochloride in Pinelliae Rhizoma.

Method: Samples were analyzed on an Agilent Eclipse XDB C5 column (4.6 mm x 250 mm, 5 pum ) with
the mobile phase of acetonitrile ( A ) and water ( B )in a gradient elution. The flow rate of the mobile phase,
detection wavelength, column temperature and injection volume were set at 1.0 mL - min~", 265 nm, 30 °C and 10 uL,
respectively. Results: The chromatographic peaks of the five components in the Pinelliae Rhizoma samples were all
separated at baseline. The linear equations of inosine, guanosine, adenosine, succinic acid and ephedrine hydrochloride
were Y=769.1X+3.364 (r=0.999 7 ), ¥=826.3X-7.726 ( r=0.999 6 ), Y=841.7X-0.700 6 ( r=0.999 3 ), ¥=253.3X+1.821
(r=0.999 6 ) and ¥Y=362.7X+1.530(r=0.999 3 ), respectively; The recoveries were 99.2% ( RSD=1.1% ), 101.4%
(RSD=1.4%) ,99.4% ( RSD=1.0% ) , 99.3% ( RSD=1.3% ) , and 100.8% ( RSD=0.91% ) , respectively. The
contents of the above—mentioned five components in 10 batches of Pinelliae Rhizoma were 0.21-0.33 mg g,
2.02-2.18 mg+ g, 2.42-2.70 mg- g ', 3.24-4.43 mg+ g ' and 5.89-6.74 mg - g, respectively. Conclusion: The
established method for determination of five representative components in Pinelliae Rhizoma is accurate, stable and
reproducible, and can provide a research method for quality control of Pinelliae Rhizoma.

Keywords: Pinelliac Rhizoma; inosine ; guanosine ; adenosine ; succinic acid; ephedrine hydrochloride ; HPLC;
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Tab.1 Origins of samples

i KA s KA
( number ) (habitat ) ( number ) (‘habitat )

bx-1 Uil #ekk bx-6 L7, #eHE

('Sichuan, cultivated ) ( Shandong, cultivated )
bx-2 i, A bx-7 VLVG , #edh

( Sichuan, wild ) ( Jiangxi, cultivated )
bx-3  PUI|, B bx-8 VIVY , #k

( Sichuan, wild ) (Jiangxi, cultivated )
bx-4 Tl B bx-9 B, HkdH

( Gansu, cultivated ) ( Guizhou, cultivated )
bx-5  Hl, k5 bx-10 SN, ARHT

( Gansu, cultivated ) ( Guizhou, cultivated )
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21 EESF SRA Agilent Eclipse XDB C g (0754
(4.6 mm x 250 mm, 5 um ); LLZJE (A ) - /K (B) Wi
AR, B P (0~10 min, 0.5%A — 1.0%A; 10~15
min, 1.0%A — 1.5%A; 15~30 min, 1.5%A — 5.5%A;
30~35 min, 5.5%A — 10.0%A ; 35~45 min,

A/mAU

10.0%A — 15.0%A ; 45~50 min, 15.0%A — 20.0%A ;
50~57 min, 20.0%A — 26.0%A ; 57~62 min,
26.0%A — 33.0%A ; 62~63 min, 33.0%A — 37.0%A ;
63~77 min, 37%A — 50%A ; 77~87 min, 50%A ); i %
1.0 mL * min”" 5 K003 K 265 nm; FEiR 30 °C 5 dEkERE
10 pLo Xof BEGSRIRE & ) 5 B L 1,
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L JJUE Cinosine ) 2. &Y (guanosine ) 3. B (adenosine ) 4. BEHIAR (succinic acid ) 5. JREEHK ( ephedrine )

1 EAEXMEBE&R(A)NEIAEAR(B )M HPLC B

Fig. 1 HPLC chromatograms of mixed reference substances( A ) and test solution ( B )
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1 1.85 mg, & 1 1.96 mg, i 11 2.06 mg, % ¥z 2.13
mg, £ PR PR 75 B 2.08 mg, 43 BN 3 i O 2 2 &
10 mL, i B3 2 4 2 4303 2 185,196,206, 213, 208
pg - mL T RE AR E AT . A RS X R i A T
T, R A 1 mL W R 37 pg LT .39.2 pg
412 pg IR 42.6 ng BEFATR . 41.6 g £h B IFE 0l
FRVES 3 %k R S VAU , 1] PP B B0 R 2R 91 Wk 1Y)
TR0 BRI (BT RV B - LT 37.00., 18.50.,9.25 .
6.17.4.63.3.70 g - mL™', 4 39.20. 19.60. 9.80.6.53 .
4.90.3.92 ug * mL™", i+ 41.20,20.60.10.30.6.87.5.15
4.12 pg - mL™, BEFIRR 42.60.21.30.10.65.7.10,5.33,
4.26 pg - mL™", LR FR E B 41.60 ., 20.80 ., 10.40, 6.93
5.20.4.16 ug* mL™" ),
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Tab. 2 Results of linear relationship

%y (B )7 7

( component ) ( regressive equation )

WLH (inosine ) Y=769.1X+3.364

94F ( guanosine ) Y=826.3X-7.726

&4 (adenosine ) Y=841.7X-0.700 6
BEFAMZ ( suceinic acid ) Y=253.3X+1.821

ERFRFRFE K ( ephedrine hydrochloride ) Y=362.7X+1.530

, BNl
(linear range )/ (pg*mL™")
0.999 7 3.70~37.00
0.999 6 3.92~39.20
0.999 3 4.12~41.20
0.999 6 4.26~42.60
0.999 3 4.16~41.60

25 KEEERE  ORGEIR “2.27 R IR G % R
V(S L 9.25 ug - mL™, 15 9.80 pug - mL™, iR
1 10.30 pg - mL™", BEHIHR 10.65 pg - mL™, £h IR JFF 1%
Bl 10.40 pg - mL™" ) 10 pL, 4% “2.17 T F {43 5% 14 %
SEHERE 6 I, i sk e TH AR, 115 RSD. 45 2R L
T ST R BREAMR PR BRI R ALY RSD 4350k
0.74% . 0.81% . 0.69% . 0.67% . 0.70% , 3¢ W {X 2% ¥ %5
FERAT

2.6 FREPEIRE  HE] R R R S
bx=2)10 plL,#% “2.17 Wi R @3k 544, 43 317E 0.3.6.
912,24 h #EFEM 2 , je Sk AR, 7155 RSD. 2521
UET S5 BRAT BREAMR PR B0 I AR RSD 433l
H1.2%.1.2%.0.91% . 1.2% . 0.83%, 7 W {3z, i 7%
WRAE 24 h NEESE .
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RA4f.
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Ml 3.24~4.43 mg - g5 3 M AEH LA IR 1 & 2=
F SR, & 2 551 2.42~2.70 mg - ¢
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x3 MEEYIKIRER (n=6)

Tab.3 Results of recovery test

e R Ly X B e e REGIEES RSD/
( component ) ('mass of (content )/ (added )/ (found )mg  (recovery /% (average %
sample ) /g mg mg recovery ) /%
JULHF Cinosine ) 1.501 2 02525 0.2525 0.507 7 101.1 99.2 1.1
1.500 8 0.252 4 0.2525 0.503 7 99.5
1.500 3 0.252 4 0.2525 0.502 8 99.2
1.501 7 0.252 4 0.2525 0.502 0 98.8
1.502 0 0.252 4 0.2525 0.500 5 98.3
1.500 6 0.252 4 0.2525 0.507 2 100.9
59 ( guanosine ) 1.501 2 1.6520 1.6520 3.3275 101.4 101.4 1.4
1.500 8 1.652 0 1.6520 3.2902 99.2
1.500 3 1.6519 1.6520 33166 100.8
1.5017 1.6520 1.6520 3.2699 97.9
1.502 0 1.6520 1.6520 3.328 1 101.5
1.500 6 1.652 0 1.6520 3.2913 99.2
Ji 1 (adenosine ) 1.5012 21210 2.1209 42287 99.4 99.4 1.0
1.500 8 2.1210 2.1209 4276 5 101.6
1.500 3 2.1208 2.1209 42517 100.5
1.501 7 2.1209 2.1209 42343 99.6
1.502 0 2.1209 2.1209 42234 99.1
1.500 6 2.1209 2.1209 4.2672 101.2
BE IR ( succinic acid ) 1.5012 3.376 8 3.376 9 6.729 1 99.3 99.3 13
1.500 8 3.3770 3.376 9 6.694 0 98.2
1.500 3 33769 3.376 9 6.7118 98.8
1.5017 3.376 9 3.376 9 6.672 4 97.6
1.502 0 3.376 9 3.376 9 6.784 4 100.9
1.500 6 3.376 9 3.376 9 6.765 5 100.4
R R IFR S B 1.5012 51551 51551 10.3509 100.8 100.8 0.91
(‘ephedrine hydrochloride ) 1.500 8 5.1550 5.1551 103712 101.2
1.500 3 5.1552 5.1551 10.289 5 99.6
1.501 7 5.1550 5.1551 10.360 7 101.0
1.502 0 5.1552 5.1551 10.2496 98.9
1.500 6 5.1549 5.155 1 10.318 100.2
x4 FEHHPSIRIHNEENELER (mg g, n=3)
Tab.4 The measured result of 5 constituents in Pinelliae Rhizoma
i WU 5 R IR ERFRIPR T
( number ) (‘inosine ) ( guanosine ) (‘adenosine ) ('succinic acid ) ( ephedrine hydrochloride )
bx-1 0.25+0.01 2.04 £ 0.04 2.47+0.18 3.38+0.18 6.42 +0.33
bx-2 0.33 £ 0.06 2.18 £0.04 2.70 £0.13 443 +0.11 6.74 +0.21
bx-3 0.30 +0.03 2.10 £0.02 244 +0.11 4.22 +0.23 6.37 +0.36
bx—4 0.31+0.02 2.09 +0.05 2.53+0.26 3.87+0.29 5.89 +0.15
bx-5 0.27 £0.03 2.08 +0.03 2.42 +0.42 3.36 £0.13 5.90 +£0.23
bx-6 0.23 +£0.07 2.04 £0.03 2.51£0.25 3.32+0.27 5.98 £0.28
bx-7 0.21 £0.02 2.02 +0.06 2.58 +0.49 324 +0.16 6.15+0.17
bx-8 0.28 + 0.04 2.06 +0.01 2.51+0.15 3.65+0.32 6.30 +0.15
bx-9 0.29 £ 0.05 2.09 £ 0.05 2.49 +0.34 3.59+0.24 6.26 +0.35
bx-10 0.26 +0.01 2.10 £ 0.02 2.66 +0.26 4.06 +0.15 6.58 +0.11
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