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Abstract

Analytical methods for food antioxidants including ascorbic acid, erythorbic acid, ascorbyl palmitate (AP), and ascor-
byl stearate (AS), were validated using high performance liquid chromatography. Validation parameters such as lin-
earity, limit of detection (LOD), limit of quantification (LOQ), and recovery were tested using lard and cider as food
model systems. Linearity of ascorbic acid and erythorbic acid were both higher than (R>> 0.99), LOD of these com-
pounds were 0.46 and 0.48 ng/mL, respectively and LOQ were 1.39 and 1.45 ug/mL, respectively. The recovery rates
of these compounds were 86.35-94.78% and 84.76-95.02%, respectively. However, the concentration of AP and AS
decreased in methanol stock solution. Four other solvents including ethanol, acetonitrile, mixture of methanol and ace-
tonitrile, and mixture of ethanol and acetonitrile were tested to increase the stability of AP and AS under room tem-
perature and refrigerated temperature. Ethanol provided better stability of AP and AS under both room and
refrigerated temperature. This study can help to accurately andyze the content of ascorbic acid and its derivatives in
processed foods.
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Table 1. Operating conditions for determination of ascorbic acid (AA), erythorbic acid (isoAA), ascorbyl palmitate (AP), and ascor byl
stearate (AS) by HPLC-UV

Ascorbic acid, Erythorbic acid Ascorbyl palmitate, Ascorbyl stearate
Column Kromasil 100-5NH, (4.6 mm ID x 250 mm, 5 um) Symmetry C,q (3.6 mmx 150 mm, 4 um)
Wavelength 265 nm 245 nm
Flow rate 1.0mL/min 1.2 mL/min
Injection volume 20 uL 20 uL
Column temperature 40°C 40°C

Acetonitrile 70% : A; Acetonitrile 70%

Mabile phase B; 0.05M KH,PO, buffer (pH2.2) 30%
p 25 mM NH,H,PO, buffer(pH 6.2) 30% B vt e ol 5020) 6
olF AspiA| A o] B4 FE G A SAAAZIETD (A) 100 &
2] 7] (reverse phase-high liquid performance chromatography, 90

RP-HPLC)-AF9] 417 & 7] (an ultraviolet detector)E ©]-8-3}]
A5, AA9L ist)AAE 265 nm(Fontannaz et &., 2006)9}
220 nm, 240 nm(Sottofattori et d., 1998)%5-¢] Il A, AP
= 245 nm(Spiclin e d. 2003) ZgollA HEE v Utk &
HE T AFAREE SAR MR olE AtshiA| A9
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IsbAAS} AP= Sigma-Aldrich(S. Louis, Mo., U.SA)A
TUIF L, AASH AS =22 717} KANTO Chemica
(Tokyo, Japan)Ate} TCl(Tokyo, Japan)At Al &S AH8-31S
o} oMM EYUEZACN), wghs, ojee&e JTBaker ek &

- 20 | < ACN
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] ) ) acid (A) and ascorbyl palmitate and ascorbyl stearate (B).
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Table 2. Linearity, limit of detection, limit of quantification, and recovery rates of ascorbic acid (AA) and erythorbic acid (is0)AA)

using HPLC method

R? LOD! (ug/mL) LOQ (ug/mL) Recovery (%) %RSD
Ascorbic acid
Cdlibration curve (n=5) 0.999 0.46 1.39
Inlard (n=3)
12,5 pg/mL 93.3+4.3 43
25.0 ug/mL 94.7+2.3 23
50.0 pg/mL 92.7+0.7 0.7
In cyder (n=3)
12,5 ug/mL 88.5£3.5 35
25.0 pg/mL 86.3+1.3 15
50.0 ug/mL 88.3+2.9 33
Erythorbic acid
Cdlibration curve (n=5) 0.999 0.48 1.45
Inlard (n=3)
12,5 ug/mL 95.0£5.3 5.6
25.0 pg/mL 93.2+2.6 2.8
50.0 ug/mL 97.6+0.8 0.9
Inlard (n=3)
12,5 ug/mL 91.3+3.6 4.0
25.0 pg/mL 84.8+1.8 21
50.0 ug/mL 84.7+3.2 38

' OD: limit of detection, LOQ: limit of quantification, %RSD: relaive standard deviation
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Fig. 2. Relative gdability of ascorbyl palmitate in various stock

solutions for 12 days at room temperature (A) and at refrigerated
temperature (B).
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