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Abstract

This study was preformed to establish a simple and reliable HPL.C/UV analytical method to determine p-coumaric
acid contents for the standardization of water extracts of Allium hookeri and Curcuma longa complex as functional
health food ingredients. The quantitative HPLC method was optimized using a reversed-phase Cig column at 35°C
with methanol and H,O (30:70, v/v) as the gradient mobile phase at a flow rate of 1.0 mL/min and along with
detection wavelength of UV 300 nm. This HPLC/UV analytical method exhibited good specificity and high linearity
in the tested range of 1.0 - 10.0 mg/mL with excellent coefficient of determination (R?) of 1.0. The limit of detection
and limit of quantification were 0.08 and 0.24 pg/mL, respectively. In addition, the relative standard deviation
values from the intra and inter-day precision measurements were 0.4 and 0.1%, respectively. These results indicate
that the established HPLC/UV analytical method is simple, specific, precise, accurate, and reproducible and so
could be employed in the quantitative analysis of p-coumaric acid as a functional compound in Allium hookeri
Thwaites and Curcuma longa complex.
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Fig. 1. Molecular structure of p-coumaric acid.
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Tablel. Analytical conditions of HPLC for p-coumaric acid in
Allium hookeri Thwaites 70% ethanol extract and Curcuma longa
30% ethanol extract complex

Parameters Condition
HPLC system Waters 2695
Agilent ZORABX Eclipse XDB-C;s
Column (5 pum, 4.6x250 mm, Santa Clara, CA,

USA)

Detector UV 300 nm

Flow rate 1.0 mL/min
Column temperature 35T
Injection volume 10 pL

Mobile phase Methanol:H,O (0.1% formic acid)=30:70

s xS FA Ay, vE = M glo] 9@
=

Az FelEden, FF8HY] AIA[FAAIZT A
foe] 93 2] AIZF g XA thFig. 2). BT
7} A gH o] PDA spectrums =% &+ 2 ol A = 226.1
-309 nmol| A FYL g spectrums YER ], 2 Al <]
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Fig. 3. Calibration curve of p-coumaric acid standard solution.
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REABAEL AR ZHE 1- 10 ygmle] BEH = 2A @ AREE 63 Wl BAG S5k 2
QellA 33 A5l e Ao AHAFR)=E Tt 106.8+0.4%5 YERAA 1, AdA ] FEAdL] 13} Al
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Fig. 2. The HPLC chromatograms of p-coumaric acid (1, 2.5, 5, 10 pg/mL) standards and spectrophotometer spectrum of p-coumaric
acid (A). Allium hookeri Thwaites 70% ethanol extract and Curcuma longa 30% ethanolextract complex (1.0 g/100 mL), Allium hookeri
Thwaites 70% ethanol extract and Curcuma longa 30% ethanol extract complex (B).
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Table 2. Recoveries and relative standard deviations of p-coumaric
acid in HPLC analysis for validation

Concentration Recovery

b}
(hg/mL) (%) MieansSD

RSD (%)?

100.4

5 101.3 101.02+0.024 0.486

101.2

100.0

2.5 99.7 99.40+0.007 0.297

99.4

98.6

1 96.7 97.74+0.009 1.000

97.8

DEach values was the meantSD (n=3).
YRelative standard deviation.

1t 105.940.3%, 22k2 S 3k 105.8+0.2%5 YERE S
2 121 A1g3) 231 AlE7Ee] RSD 02%= A gHehs &9l

21474 A= Bl 92 A 71719 A
(y A& B8l A=sAE F3 A7, AE3H+= 0.082
ng/mL, 3 FIAE 0249 pg/mL SO 2 YRt o]&
A - 73E 5 FE2E AR A& A5 ARAE
p-coumaric acid®] dHaFo] eF 2.3% FFo & 3t A
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Table 3. Precision data of analytical method for p-coumaric acid in Allium hookeri Thwaites 70% ethanol extract and Curcuma longa

30% ethanol extract complex

Precision Concentration

Recovery (%)

Mean+SD" RSD (%)”

106.2

106.9

106.6
Repeatability 1.0

107.3

106.8

106.8

106.8+0.4 0.4

106.4

105.9

105.3
1.0

106.2

105.6

Intermediate 105.9

105.9+0.3 0.3

precision 105.4

105.8

105.7
1.0

106.1

105.9

105.7

105.8+0.2 0.1

YEach values was the meantSD (n=3).
YRelative standard deviation.
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Table 4. The linearity, correlation coefficient (RZ), limit of detection (LOD) and limit of quantification (LOQ)

Compound

Linear range (ug/mL) Regression equation”

R* (n=4) LOD (g/mL) LOQ (ug/mL)

p-Coumaric acid 1-10 y=65115x - 8933

1 0.082 0.249

1)y, peak area; X, concentration (ug/mL).

#3ske] 50% wEHEol o] 100 mL ZA|3 &8 33
whEsle] A8 W, HEE 5 2.320.09%(RSD 3.8%)
9] p-coumaric acid’} F-frEo] = Rl Th 0]t
A2 2 AT 77T FRAAASS Bl 4t
A - AE BFEE] A7 E<2] p-coumaric acide] %
g st slo] F71AR1 7171<] Au] glol = dRkH
Q1 AZ71Q1 HPLC/UVHE = A -&-3to] ZBASHA p-coumaric
acidg F 5 F e T4 Y-S idste] 1 gdde
ASsA Mk ol AnE EUE 1775 E

(]

0
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Fso] e AE g1k th(data not shown). ¢ 2#E
vl o 2 kAl - 748 73 Bl & 53 FEE 959 XF
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Aok BAW HEZA3 HPLCS o &3 BAMPHoA &
&N I3 fA] AH A - Ee] 7
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Aol A& RSD 4.8, 0.3, 3.6%= UYERE AL ety
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