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Simultaneous Determination of Platyphylloside, Aceroside VIII and
Betulin in Betula platyphylla bark by HPLC-DAD

NamKi Cho', Dae Hyun Kim', and Sang Hyun Sung*

College of Pharmacy and Research Institute of Pharmaceutical Science, Seoul National University, Seoul 151-742, Korea

Abstract — The simultaneous determination of platyphylloside, aceroside and betulin was established for the quality control of
Betula platyphylla bark using a high performance liquid chromatography and diode-array UV/Vis detector (HPLC-DAD). Sep-
aration and quantification were successfully achieved with a INNO C18 column (5 pum, 4.6 mm 1.D.x150 mm) by gradient elu-
tion of a mixture of methanol and water at a flow rate of 1.0 ml/min. Validation of the developed method was performed by
various factor such as linearity, specificity, precision, accuracy, system suitability and stability. This method was successfully
applied to the determination of contents of platyphylloside, aceroside VIII and betulin in three batches of Betula platyphylla
bark extract. These results suggest that the developed HPLC method is simple, effective and could be utilized as a quality con-

trol method for Betula platyphylla bark products.
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Fig. 1. Structures of marker constituents of Betula platyphylla bark.
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Table I. Solvent gradient conditions for HPLC-DAD

Filzillirtli)m € Solvant A Solvent B F(igymr;:;
0 85 15 1
15 70 30 1
20 0 100 1
25 0 100 1
30 85 15 1
40 85 15 1

Solvent A; Water
Solvent B; Acetonitrile



296

Kor. J. Pharmacogn.

N v #20 [modified by admin M1 0.3e UV _wvis_1
» FrAU WAL 200 M
] 1-13.403
A\ =00 prme e nn
1,000
s00-]
00 .
L
\
400 (R
200 - o
ol A I TN
T T T T T T T T T T T iy
oo 2's s'o 7's 1.0 125 150 178 20.0 228 28.0 27.5 30.0 s2.s ss.0 378 a0.0
4,200V alidation #9 [modified by admin M2 0.3s 121115 new UV _wvis_1
- FRAU WAL 200 nm
1-17.523
B 1,000 poscs o
s00
\
400~ R
200-|
N — —_— | S—
min|
olo 2's 5o 7's 700 125 1s.0 178 20.0 225 28.0 27.5 30.0 32.5 35.0 37.8 0.0
v #32 [modified by admin cal 1-3 M3 2s UV _vis_1
FhAU WAL 200 nm
( 1,500
1.250
1,000
750
500
250 & &
N - S— EI— ~
T T T T T T T T T T T T T T T oy
G 2's s'o 7's 1c.0 125 180 178 20.0 225 28.0 27.5 30.0 s2.s 3s.0 375 40.0
1,600 XHELES #26 [modified by admin; 2batch 1hr 4s UV_VIS
# AU WVL:200 nm|
D B 3-26.517
1.250] ol s
1,000 “ - \ 200 \
750 o) \ o IR . " \
Lo J i
O N
T D 3 T C EQ & L T
500+ C E3 3 = L3 £ L
1-13.353
2-17.543
250+
o]
-200. T T T T T T T T T T T T T T T oln
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22,5 25.0 27.5 30.0 32.5 35.0 37.5 40.0

Fig. 2. Chromatogram of platyphylloside (A), aceroside VIII (B), betulin (C) and Betula platyphylla bark (D).
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EAHo| MalM (Precision) & &M (Accuracy) HE -
Intra-day precision % accuracy= platyphylloside, aceroside

Table II. Linear range and characteristic parameters of calibration curve of platyphylloside, aceroside VIII and betulin of

Betula platyphylla bark

Linear range

Linear regression equation a

Correlation

Compound (ng/ul) yZaxtb Coefficient (R’)
Slope (a) Intercept (b)
Platyphylloside 0.0125-0.2 60.21 0.807 0.9999
Aceroside VIII 0.0218-0.35 44.29 0.342 0.9990
Betulin 0.125-2 14.49 0.835 0.9999

y=peak area, x=concentration (pg/pl)



Vol. 45, No. 4, 2014 297

Table III. Analytical result of intra-day and inter-day precision

Intra-day Inter-day
Compound Conc. R.S.D Conc. R.S.D
(ng/t) STDEV (%) (g STDEV (%)
Platyphylloside 0.86 0.01 0.67 0.86 0.01 0.68
1.04 0.02 1.47 1.04 0.01 0.55
1.28 0.01 0.45 1.28 0.01 0.79
Aceroside VIII 0.60 0.01 0.97 0.60 0.00 0.48
0.92 0.01 1.26 0.92 0.01 0.62
132 0.01 0.44 1.32 0.01 0.86
Betulin 8.67 0.01 0.07 8.67 0.12 1.31
10.70 0.00 0.02 10.70 0.11 0.99
13.30 0.21 1.55 13.30 0.16 1.20

Table IV. Analytical result of intra-day and inter-day accuracy

Intra-day Inter-day
Compound
Accuracy (%) R.S.D (%) Accuracy (%) R.S.D (%)

Platyphylloside 98.84 0.69 98.42 0.95
98.38 1.08 98.54 0.94

97.93 0.66 97.22 0.96

Aceroside VIII 98.97 0.57 99.61 0.73
98.60 1.20 100.04 1.32

96.21 0.31 97.14 1.07

Betulin 97.27 0.04 98.78 1.32
99.19 0.01 99.22 0.99

100.08 1.55 99.66 1.19

Table V. Analytical result of system suitability

Compound Replicate Retention time (min) Resolution Theoretical plate number
Platyphylloside Mean 13.51 19.89 58021
STDEV 0.00 0.11 971.19
R.S.D 0.02 0.57 1.67
Aceroside VIII Mean 17.58 5.07 127101
STDEV 0.01 0.01 1797.03
R.S.D 0.03 0.11 1.41
Betulin Mean 26.55 7.00 121697
STDEV 0.02 0.17 2815.87
R.S.D 0.07 2.43 2.31
VII 3 betulin 27 2% oJste] i xE=d2HE LEh A oY HE - A ) 22 H %%“%01] TEE
© ™, inter-day precision ¥ accuracy= W}ZH7IA| 2 R A7 Qe TFAS HISS PdEsle] RE ET3F AR
2% o|3te] At EFEAAE YR tK(Table 111, IV). 5 F RE 2407 Foll FLsA AFE A 35S
A|2E] X5tM (System Suitability) HE — 2z A&E9] & ] 98~103% Helol L3E = Aoz Yeht AlzdE AR

T 40P, o]REE 50000010 E BAY HFe] AF Be] ol ikl A EAtk(Table V).
g5l A2Eo] Age A0= LElsth(Table V).
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Fig. 3. HPLC Chromatogram of three batches of Betula platyphylla bark extract.

Table VI. Analytical result of stability test

Compound 0 hr 24 hr Rec(:%ery

Platyphylloside 0.80 0.80 99.75
0.86 0.84 98.14

1.04 1.03 99.69

1.27 1.26 99.61

Aceroside VIII 0.50 0.50 100.58
0.60 0.60 100.35

0.91 0.93 102.27

1.32 1.35 102.14

Betulin 8.36 8.26 98.81
8.68 8.79 101.30

10.70 10.66 99.62

13.16 13.23 100.53

Table VII. Average contents (%) of platyphylloside,
aceroside VIII and betulin from three batches.

Sample  Platyphylloside Aceroside VIII  Betulin
Batch 1 3.75 2.38 40.88
Batch 2 2.57 2.27 39.52
Batch 3 2.84 2.47 41.77
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