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WE. BB 51 HPLC B[R E LMk Geranium strictipes R. Kunth Z,fR ZBE . 1E T FEFK SR B P& iz . %
BFRPER. ILERMEERY A E, FiE B RH Thermo Syncronis AQ C i 354 (250 mm x 4.6 mm,
5 um); WEMHONE (A) -0.5% BERR/KIER (B), BAEEVERL; ABURE 1.0 mL/min; A3 25 °C; &K 214 nm
(GETR. WETFTRPE. JLEAFE). 254 mm (AR, £F WETR. WETRTNE. LEEMELRE
0.106 ~2.64 pg (r=0.9998), 0.106 ~1.59 pug (r=0.9997) ., 0.024 ~0.288 pg (r=0.9996), 0.252 ~6.30 pg (r=
0.999 9) WHINLH KRR, WET]R. BRI A RSNEK, ZRIBRERY T RE, WiE T KRR
BRI AN FRRFERMILAER . it ZEme . M. EEML, nTH TSm0 B

KB KA REW; RETER; WETRFN; JLAE; ¥IER; HPLC
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Simultaneous determination of four constituents in three extracts of Geranium
strictipes by HPLC
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ABSTRACT: AIM To establish an HPLC method for the simultaneous determination of the contents of gallic

acid, methyl gallate, catechin and ellagic acid in ethyl acetate, n-butanol and water extracts of Geranium strictipes
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R. Kunth. METHODS The analyses of extracts were performed on a Thermo Syncronis AQ C column (250
mm X4.6 mm, 5 pm), mobile phase was acetonitrile (A) -0.5% phosphoric acid solution (B) with gradient e-

lution, flow rate was 1.0 ml./min, column temperature was maintained at 25 °C , and detection wavelengths were
set at 214 nm for gallic acid, methyl gallate and catechin, and 254 nm for ellagic acid. RESULTS Gallic acid,
methyl gallate, catechin and ellagic acid showed good linear relationships within the ranges of 0. 106 —2. 64 pg
(r=0.9998),0.106 -1.59 pg (r=0.999 7), 0.024 —0.288 pg (r=0.999 6) and 0.252 -6.30 pg (r=

0.999 9). The contents of gallic acid and ellagic acid were the highest in water and ethyl acetate extracts, respec-

tively. Methyl gallate and catechin were not detected in n-butanol and water extracts. CONCLUSION  This

method is simple and accurate with good reproducibility, which can be used for the quality control of G. strictipes.

KEY WORDS: Geranium strictipes R. Kunth; extracts; gallic acid; methyl gallate; catechin; ellagic acid; HPLC
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A W, ARSI X 3 R R B
TR, WETFIRWE . LR FERERR D) & A it
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Tab.1 Regression equations of four constituents

L%y (a5 e SR pg ARREL

WEFR Y =703.89X +98.069  0.106 ~2.64  0.999 8
WETHRPEE Y =856.28X +31.303 0.106~1.59  0.999 7
LA Y=127.89X +28.029 0.024 ~0.288 0.999 6
AR Y=2082.7X +244.75 0.252~6.30  0.999 9

0.87% F10.92% , FKHLISKE S B AT,
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TR, IETEERUKIEEY), #& “1.47 TR ik
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F2 EEEMREERBRER (n=6)
Tab.2 Results of reproducibility and stability tests (n =6)

T RSD/% FaEPE RSD/%

LFROHE IETHE /K CBRCHEE IETE K
WETR 1.56 1.56  0.67 0.66 0.98 1.36
BETFRFER 2.45 — —  2.50 — —
JLAEE 2.48 — — 2.05 — —
BEAETR 2.68 1.15 2.33  2.20 2.70 1.41

W —FoRAKI
2.6 e EXE SHIEERRE 3 DAL E
A FE—AEES 6 4y, Hrh 4R ZHRRE)
2530.5 mg, 1IETEEHEEYIZ 60.0 mg, KIEHEY)
2540.0 mg, EFEIEH, 550K B AR 1%
HESRVA TR, 60% HEEE % 10 mL, %18 “1.47
WU Ikl A W, 7 U127 Wik
T, TERIRE DR, SRR 3 ~5,
£3 ZBZERBMMERKZABER (n=6)

Tab.3 Results of recovery tests for ethyl acetate extract

(n=6)
SN
RRER UG R MAE IR [/
o EER/ FAR/ AR/ WG lqul}: 2%
g g g wg (RSD/% )

BT 30.52  155.35 155.25 308.05 98.36  98.26
30.51 155.29 155.25 311.96 100.91  (1.4)
30.50  155.25 155.25 307.55 98.09
30.52  155.35 155.25 306.64 97.45
30.49 155.20 155.25 307.23 97.74
30.51 155.29 155.25 305.87 97.00
WEFEE 30.52 144.35 144.30 283.56 96.47  98.49
H g 30.51 144.31 144.30 288.85 100.16  (2.0)
30.50  144.27 144.30 290.79 101.53
30.52  144.35 144.30 285.90 98.09
30.49  144.22 144.30 285.35 97.80
30.51 144.31 144.30 284.12 96.89
JLZE%E 30.52 135.81 135.75 270.50 99.22
30.51 135.77 135.75 267.53 97.06
30.50 135.73 135.75 267.39 96.99  97.46
30.52  135.81 135.75 268.25 97.56  (0.9)
30.49 135.68 135.75 266.90 96.66
30.51 135.77 135.75 267.83 97.28
BEAERR 30.52  382.72 382.60 761.20 98.92
30.51 382.60 382.60 757.46 97.98
30.50 382.47 382.60 755.14 97.40  98.56
30.52  382.72 382.60 758.98 98.34  (1.2)

30.49 382.34 382.60 756.85 97.89
30.51 382.60 382.60 768.37 100.83
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x4 ETERDMMFEERKZRXEER (n=6)

Tab.4 Results of recovery tests for n-butyl alcohol extract

(n=6)
o MR/ AR/ AR/ AR/ FhjiR/ jF:/iW
mg ng 1% ng 9 (RSD/% )
BEFRR 6.02 1511 1507  30.20 100.13  98.23
6.00 15.06 15.07 30.01 99.20  (1.3)
6.05 15.18 15.07 30.05 98.67
6.04 15.16 15.07 29.83 97.36
6.00 15.06 15.07 29.66 96.88
6.01 15.08 15.07 29.72 97.15
BLERR 6.02  69.83  69.60 138.23 98.28  98.30

6.00 69.60 69.60 137.89  98.12 (0.9)
6. 05 70.18  69.60 139.20  99.17
6.04 70.06 69.60 139.04 99.11
6.00 69.60 69.60 136.97  96.80
6.01 69.72 69.60 138.14  98.30

RS KEMMEEEEXELER (n=6)

Tab.5 Results of recovery tests for water extract (n =6)

S i
Rt = B4R %
o MR/ AR/ AR, MR/ Ll[flz/ 2%
mg pg ng g (RSD/% )
HEFR 401 45.20 45.00 89.80 99.11 98. 16

4.00 4520 45.00 88.23 95.62  (1.9)
4.00 45.08 45.00 90.12 100.09
4.03  45.42  45.00 90.06 99.20
4,02 4530 45.00 89.78 98.84
4.02 4530 45.00 88.53 96.07
BRAERR 4.00  23.22  23.20 45.70 96.90 98. 41
4.00 23.22 23.20 46.83 101.76  (2.0)
4.00 23.16 23.20 46.21 99.35
4.03 23.33  23.20 46.18 98.50
4.02 23.28 23.20 45.89 97.46
4.02 23.28 23.20 45.66 96.47

2.7 SHEME  ERR3IMEHMHIRKLS
B, IETRERUKIERYY, B4t 3 0y, BT R,
92,47 TR P A A AL A, (2. 17
WEGE A NIRRT A R, 4PRILK6,

x6 BENELER (mg/g, n=3)

Tab. 6 Determination results of contents (mg/g, n=3)

HB AL WETR WETRYE JLRE AR
IR 5.09 4.73 4.45 12. 54
FE T 2.51 0 0 11. 60
IKHBE 11.27 0 0 5.80
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WE: BE RABMAER-SHOEAH G (SPE-HPLC) A =242 Cephalotaxus fortunei Hook. f. H (%) = JSAZ TR

i = RAEER. FiE R 90% LB HU A AT >R il & Diamonil C 354 (250 mm x4.6 mm, 5 pm); ¥

SR K (5 0.1 g+ e iR AN AN 0. 1% BEIR, 42:58), SFEEWEME; MRFURES N 0.5 mL/min; A3 KR

291 nm, R ZRIZERE. & REHRIRAE 2. 48 ~49.60, 2.51 ~50.20 pg/mL Ju [ N LMEER RAF, quﬁlﬁlliﬁi?i

(n=5) 4350 95.4% | 95.1% , RSD 435>0 1.83% | 1.91% . PAM L&A dAe2E i s, MAaE hiil. &it
12078 0] T8 T2 AR P = ARAZ RN 55 = IRAZ R IR, RCR AR

K. RN R & RIZERML; SPE-HPLC

HE4S %S, R284. 1 SCHRIRAERD: A X EHS. 1001-1528(2016)05-1070-04

doi: 10. 3969/j. issn. 1001-1528. 2016. 05. 022

Determination of harringtonine and homoharringtonine in Cephalotaxus fortunei
by SPE-HPLC

WU Fang-ping, JIN Ping, YAO Zu-fu, YANG Yong, LIU Liang-hong
( Hunan University of Medicine, Hunan Provincial Key Laboratory of Dong Pharmaceutical Research, Huathua 418000, China)

ABSTRACT : AIM To determine harringtonine and homoharringtonine in Cephalotaxus fortunet Hook. F. by sol-
id phase extraction-high performance liquid chromatography ( SPE-HPLC). METHODS The analysis of 90%
ethanol extract of C. fortunei was performed on Diamonil C column (250 mm x4.6 mm, 5 pum), mobile phase
was acetonitrile-water ( containing 0. 1 g sodium dodecylsulphate and 0. 1% phosphate, 42 : 58 ) with isocratic
elution, flow rate was 0. 5 mL/min and detection wavelength was set at 291 nm. RESULTS Harringtonine and ho-
moharringtonine showed good linear relationships within the ranges of 2.48 — 49.60 wg/mL and 2.51 -
50.20 pg/mL, whose average recoveries (n=5) were 95.4% and 95. 1% with the RSDs of 1. 83% and 1.91% ,
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