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Abstract: British Pharmacopoeia (BP 2013), the United States Pharmacopoeia (USP 39) and the Korean
Pharmacopoeia (KP XI) contain monographs for the quality control of raw diosmin using high performance
liquid chromatography (HPLC). However, official monographs detailing pharmaceutical formulations for diosmin
are not available in foreign pharmacopoeias. In the KP XI, ultraviolet—visible (UV-Vis) spectroscopy—which
is less specific than HPLC—is reported for the testing of diosmin capsules. In this study, we present an alternative
HPLC assay for such testing that is more specific than UV-Vis methods. Method validation was performed
to determine linearity, precision, accuracy, system suitability, and robustness. The linearity of calibration curves
in the desired concentration range was high (1>>0.999), while the RSDs for intra- and inter-day precision were
0.15-0.29 % and 1.05-1.74%, respectively. Accuracies ranged from 101.2-103.2 %, while the retention time and
peak area RSDs were 0.37 % and 0.06 %, respectively. Additionally, the plate number and asymmetry factor
values for diosmin were 3591.293 and 1.35, respectively. Since the intermediate-precision and robustness of
the assay were satisfactory, this method will be a valuable addition to the Korean Pharmacopoeia (KP XI).
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Thin Layer Chromatography &) % I Zv}E 18] ZH
I HEV2A BB7) e Y 247 58 ASS
717182 ¥ (Hyphenated Techniques) Z2] 3 7] 4]
o] 7h53 A781ed BAY 2 5HAH 78 AL
gAY To8 wAlske Wete] 2 AT
‘ﬂ%#zd AN e fFzrzd A=A
58 tighvlsreRd 23 Al el 20167k
A 11 } 191 NS AFAA o tEFe YA
g, EG R AR PE 59 A9 s1ske] A
I S§aAo] drF oekzel FFLS Ezo= st
A5opde] AAo] gl 71 E Aol BetshE L F4)

g,

HO

HoW™™"

Fig. 1. Chemical structure of diosmin.
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21. A & AlE

A0 AMEE = T eAT &L sHguto] Q Tjnf
(57)(Daejeon, Korea)2] H =27 <& (Y] 2227 300 mg)
S AFEEA A, Yo XFEEL Sigma-Aldrich(St.
Louis, USA)2] T 2.22%1(94 %)& AM&-3 T} ol 54
A zol| ARE-gF BB T} oA EAF 7] oA EYE
& thA4 312 (F)(Siheung, Korea)oll A T+ ko] AL&-
sttt Sl 2 AME-E = YWY AEA == HPLC &
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AN A I 2 vlE 28 3] (High Performance Liquid
Chromatography :HPLC)+= DGU-20A5R degasser from
Shimadzu (Kyoto, Japan), LC-20AD pumps from
Shimadzu (Kyoto, Japan), SIL-20A auto sampler from
Shimadzu (Kyoto, Japan), SPD-20A UV-Vis detector from
Shimadzu (Kyoto, Japan), CBM-20A communications bus
module from Shimadzu (Kyoto, Japan), CO-965 Column
Oven from Jas.coE AH&-3F%th HPLC A# 2 Luna
(Cig, 100 x 4.6 mm, 3 um) columng A}&3}4 o0,
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Fig. 2. HPLC-UV chromatograms of (A) blank, (B) diosmin standard solution (1.0 mg/mL), (C) diosmin sample solution

prepared from capsules. Peak 1: Diosmin
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3.1. HPLC Hado| &g
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LW A5 e o] FF =

A EAT ol EYEY E3a)(

4.82%-) A7} AZE A TH(Fig. 2).

3.2. E|MM(Linearity)

0.2, 04, 0.8, 1.0, 1.2, 1.6, 2.0 mgmL = ©A o
=2 3¢ fe2nl £F89S HPLCE 63] wHE i
Aete] ARAAE 233 o (Table 1), HgAe] 2
AAFE)7F 0999 oo & 53 A4S YERY
Atk

Table 1. Results of linearity test, slope, y intercept and r* of
calibration curves

Parameter Diosmin
Regression equation y = 8296.7x + 149106
Range (mg/mL) 02-2.0
Coefficient of determination (%) 0.9998
Number of data points 6

Slope = SD
Intercept + SD
LOD/LOQ (pg/mL)

SD: standard deviation

8296.7 + 11.36
149106 + 5495.79
0.02/0.05
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Table 2. Results of precision Intra/inter-day validation of the
HPLC-UV method

Intra-day (n=6) Inter-day (n=9)

Con.
(mg/mL) RSD Accuracy RSD Accuracy
(%) (%) (%) (%)
0.8 0.15 100.9 1.74 101.2
1.0 0.17 100.6 1.43 100.8
1.2 0.29 101.0 1.05 101.3
33 X %"S(Premsnon)
to~rle] F=7t 7Hzt 08, 1.0, 1.2 mg/mLl &
cgote amol 68 2ol 2] FUAE LA
A, 397 S48k 47k AEAE S BAERE W, ¢
W A2 9] A *&m}{%ﬁj}ﬂ 0. 154) 29 %,

34. e (Accuracy)-Recovery
tezdl ookg & F U 3!
120 %7t FA71EEE v eav JE%% 743kl 34
&5 gelal Bokth(Table 3). o] AEE 33 A
A7 342 10121032 %22 YERAI

35. Al2H EEH (repeatabiity)

100% 842 129 WHE FA 3o Uﬂ“EWh 9]
AHA, S| 2EFMN), A AFA)E S AT
(Table 4). T 9.7 5= 3 9 ]'EH—LZ—ﬁX}-“‘ z}z}
0.06 %, MF-EAIZF] AUl EEAA= 27 037 %,

O] 2T, (N)E= 3591.293, HITH A A4 (As)= 1.352
ER AT,

Table 3. Recovery tests for commercial drug (n=3) using
HPLC-UV method

Add contents Recovery RSD
(%) (%) (%)
80 103.2 0.34
100 102.7 0.25
120 101.2 0.33

RSD: relative standard deviation

Table 4. Results of system suitability validation (n=12)

Retention time  Peak area Plate Asymmetry
(RSD%) (RSD%) number factor
0.37 0.06 3591.293 1.35

Vol. 29, No. 6, 2016

Table 5. Results of Intermediate precision validation (n=12)

Intermediate Precision (RSD%)

Contents (%)
Diosmin

100 0.25

Table 6. Results of robustness validation (n=6)

Compound Diosmin
Parameter R Peak area
(RSD%)  (RSD%)
Flow rate 1.45 0.11 0.03
(mL/min) 1.55 0.17 0.02
Mobile phase 1.8 0.01 0.03
(Acetonitrile%) 2.2 0.08 0.05

=i J Agilent 1100 HPLC (Santa Clara,
USA)E AR&ate] Ao d 245 123] WHEst
ZA9S o, Heay gauAe] o nEAa=
0.25 %= YetTHTable 5).

3.7. 2F4’M(Robustness)

o] 57de 24, F45S WREAA B35S w, o
2271e] MEE A7 93 W U EFHA=
0.01~0.17 %, 0.02~0.05 %= VeV TH(Table 6).
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