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Abstract — Pinus densiflora contained diverse phenol compounds like flavonoid, phenylpropanoid and tannin. PineXol® is
nutraceutical preparation which was treated from bark of Pinus densiflora. Validation and contents determination of taxifolin,
(+)-catechin and procyanidion B1 for the preparation of Pinus densiflora (PineXol®) were confirmed using High-Performance Lig-
uid Chromatography (HPLC). As a result, content of taxifolin, (+)-catechin and procyanidin B1 were, respectively 4.90%, 2.35%
and 8.19%. These analysis method and results could be used as important basic data for the preparation of Pinus densiflora.
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Al 9 717 — High-Performance Liquid Chromatography
(HPLC) 717]:= Waters 600E Multisolvent Delivery System
(Waters, America)= AH&-3}th A 82 Kromasil 100-5-
C18 column(5 pm, 250%4.6 mm) (AkzoNobel, Bohus,
Sweden)S AHE-EFQITE EA o] AL&E &u]E Whatman®
Membrane filters(0.45 pm, diam. 47 mm)E ©|-&-3}e] o3}
H | E ARSIt A EEE Bl AR 94 Z2E
& 7742 2 Sephadex LH-20(10-25 um, GE Healthcare
Bio-Science AB, Uppsala, Sweden), MCI-gel CHP 20P
(75-150 um, Mitsubishi Chemical, Tokyo, Japan) 2 ODS-B
gel(40-60 um, Daiso, Osaka, Japan)©|{t}. TLCE pre-coated
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silica gel 60 F254 plate(Merck, Darmastadt, Germany)S
ARS8t

M2 -2 Ao AREE IRIAEEFHS 79 FE22)2
NutraPharm(F) - 258 35 Wo} A3t
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Table I. HPLC condition of taxifolin, (+)-catechin and procy-
anidin Bl

HPLC condition

Column Kromasil 100-5-C18
Flow rate 1 ml/min

UV length 280 nm
Injection volume 10 wl

A: 0.2% Acetic acid;
B: Acetonitrile

Mobile solvent

Mobile Phase Time(min) A B
0 90 10
40 70 30

42 0 100

52 0 100
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times 1% A3, & B8 1M glo] A9 peaks
Folalith. ¥ RTE taxifolin 31.29%, (+)-catechin
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Fig. 1. Specificity of taxifolin, (+)-catechin and procyanidin B1 in PineXol .
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Fig. 2. Linearity of standards of taxifolin, (+)-catechin and procyanidin B1 (*y: peak area, x: concentration, R: Correlation coef-

ficient).
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Table II. Linear ranges and LOQ of taxifolin, (+)-catechin and procyanidin B1

Compounds Linear range Response Response C01*re.1ation2 LOQ
(ug/mL) Slope(a) Factor(b) Coefficient(R") (ug/mL)

Taxifolin 125~1000 5818.6 21982 1 48.92

(+)-Catechin 125~1000 622.63 -2504.8 0.9999 0.43

Procyanidin Bl 125~1000 1099.1 9829.2 1 62.14

Table III. Precision and accuracy of taxifolin, (+)-catechin and procyanidin Bl

Conc. Accuracy (%) Precision (c.v.,%)
Compounds
(ng/mL) Intra-day Inter-day Intra-day Inter-day
Taxifolin 1000 99.97 99.99 0.36 0.15
500 100.03 100.18 1.58 0.82
250 99.68 99.00 1.21 0.68
125 100.49 101.29 1.89 0.80
(+)-Catechin 1000 100.13 100.02 0.26 0.17
500 99.44 100.05 1.32 0.90
250 99.80 99.22 0.76 0.76
125 101.62 101.21 1.89 1.22
Procyanidin Bl 1000 100.03 100.01 0.12 0.09
500 99.96 99.57 0.75 0.53
250 99.54 100.33 1.08 0.96
125 100.89 100.39 0.45 0.97

*Intra-day: three times per day, Inter-day: one time analysis of standards per day for three days, c.v.: Coefficient of variation.

=2 ZXAS Btk (+H)-Catechind HPLCE #-435le] 2}
A #d9] Linear regression equations Y= 622.63X~
2504.8°1™ (Fig. 2), AZAe] AT R)= 0.9999= =&
2248 AT} Procyanidin B12 HPLCE #-4i3le] =t
)3 7 34 2] Linear regression equationS Y=1099.1X+
9829.20] (Fig. 2), A9 AAFR)= 12 52 24
A4S BAh

HEBH(LOQ) — HFHA(LOQ)YE-4S o3l A3t
AE T3+t Taxifoline 48.92 ug/mL, (+)-catechin
0.43 pug/mL, procyanidin Bl 62.14 pg/mLO 2 BRI5151©.
m Al AEE Aeko] 7F53HS 8121613 tH(Table 1I).

&b (Accuracy) ¥ MM (Precision) — Taxifolin®] %
48 99.00~101.29% o= elatglon, HuALe W
FA14%(c.v., coefficient variation)24] 0.15~1.89%% %33
2+ VERNITH Table IID). (+)-Catechin®] 8-S 99.44~
101.62% oW & Felstd o, AUAS HEAF(C.,
coefficient variation)2A 0.26~1.89%% &3t 7HS LEh)
ATH(Table III). Procyanidin B12] g3 99.54~100.89%
o2 glstd e, AdAd-2 HEAF(c.v., coefficient
variation)24] 0.09~1.08%2 ¥%3+ 3hS JERATK Table
1I0).

Table IV. Contents of taxifolin, (+)-catechin and procyanidin
Bl in PineXol”

(+)-catechin  Procyanidin Bl
8.19% 2.35%

Taxifolin
4.90%

PineXol®
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o] s AT A FAAANE W taxifolin®] FHEF-
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