J. Korean Soc. Food Sci. Nutr.
26(4), 5682 ~587(1997)

A Fd 437

=2 A%t H2E(EH)UAM HIEHR Col ™Mo Dixl= HE

Effects of Carrot on the Stability of Vitamin C
in (Green-Yellow) Vegetable Juices

Seon-Mi Lee, Rina Yu®*, Sook-Hee Rhee and Kun-Young Park’

Dept. of Food Science and Nutrition, Pusan National University, Pusan 609-735, Korea
*Dept. of Food and Nutrition, University of Ulsan, Ulsan 680-749, Korea

Abstract

The changes of ascorbic acid(AsA) and dehydroascorbic acid(DHAA) contents in distilled water,
carrot juice, and carrot +vegetable juices under different incubation time and temperature were determined
by using high performance liquid chromatography. AsA in carrot juice was more stable than that in
distilled water. AsA contents in distilled water and carrot juice were gradually reduced in a time and tem-
perature dependent manner. AsA contents in carrot juice and carrot+ vegetable juices stored in refri—
gerator(4°C) for 2 and 24 hours appeared to decrease, but the DHAA contents in all samples increased.
Total vitamin C(AsA+DHAA) contents in carrot juice and carrot +vegetable juices remained with the
high residue values of 90~97% after incubating at 4°C for 2 and 24 hours.
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Table 1. Operation condition of high performance liquid
chromatographic analysis for ascorbic acid

Apparatus: Waters LC-441

Column: Radial-Pak Ci1s(10um, 8 X 10mm I.D., P5108A01)

Eluent: 0.01M K:HPQ4, 0.006M tetra—n-butyl-ammonium
bromide/methanol(90 : 10, V/V)

Detector: UV 254nm

Flow rate: 1ml/min
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Fig. 1. High-Performance liquid chromatographic elution profile of ascorbic acid(A), dehydroascorbic acid(B) and total
vitamin C(C) from standard solution, and then total vitamin C from juice of kale and carrot(D).
AsA was prepared in 30% methanol with ImM EDTA. AsA was oxidized to DHAA with Br, and DHAA was again reduced
to AsA with DTT. 10u] of samples were injected. The vegetables juice sample was extracted in 30% methanol with 1mM

EDTA as described in materials and method.
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Table 2. HPLC determination of ascorbic acid(AsA) in distilled water and carrot juice at 4°C for 90min”

Standing time Temp. Ascorbic acid contents
Sample (min) °C) Recovery(%) AsA(mg%)

AsA 50mg% in 0 36 43.13%0.35(100)7
distilled water 90 4 67 33.63+0.99( 78)°
AsA 200mg% in 0 61 122.04£4.66(100)

_ distilled water % 4 60 o 120.40£1.32( 99)
AsA 50mg% in 0 107 53.40+1.50(100)
carrot juice® 90 4 100 49.87+6.60( 93)
90 21 81 40.33+2.60( 76)"

1)Juit:e sample were prepared in 2% meta-phosphoric acid with 1mM EDTA to prevent spontaneous oxidation, and 10ul

of samples were injected for HPLC assay
BThe values in parentheses are the residue rate(%)
YAsA of carrot: 3.15mg%

*Significantly different from the control at the p<0.05 level
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Fig. 2. Standard curve of ascorbic acid and dehydro—-
ascorbic acid by HPLC.
Standards of DHAA were reduced to AsA with DTT
as described under materials and methods. Injection
volume was 101l and the concentrations(0.2~0.8mg
%) shown are the final concentrations after reduction.
AsA(@) or DHAA(V) concentration are expressed as
a function of arbitrary integration unit.
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Table 3. HPLC determination of ascorbic acid(AsA)
in reaction mixtures of carrot and other ve-
getable juices at 4°C for 2 and 24 hours”

Ascorbic acid

Vegetable juices Standing time

o contents
4°C) (hr) AsA(mg%)

Cartot 0 3.15£0.02(100)°

2 3.12X0.04( 99)

Carrot+Radish root 0 3.8410.14(100)
(50 : 50) 2 3.28+0.06( 86)*

Carrot + Cucumber 0 3.60+0.02(100)

(50 : 50) 2 3.05+0.13( 85)

. 0 7.15+0.10(100)
Cm"gﬁ"g&a leaf 2 5.32+0.14( 74)*
24 292+0.11( 41)*

”Sample were prepared in 30% methanol with 1mM ED-
TA to prevent spontaneous oxidation, and 1041 of sam-
ples were injected for HPLC assay

?The values in parentheses are the residue rate(%)
“Significantly different from the control at the p<0.05
level
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Table 4. HPLC determinations of ascorbic acid, dehydroascorbic acid and total vitamin C in reaction mixtures of

o4l - gt - ol%8 - Ao

carrot and AsA or other vegetable juices at 4°C for 2 and 24 hours

Ascorbic acid contents

Vegetable juices Standing time

) AsA DHAA Total vitamin C
o (hr) (mg%) (mg2%) (mg2%)
0 9.34+0.07(68) 449(32) 1383+0.13(100)°
Carrot+ AsA 10mg3% 2 7.53%1.02(56) 5.82(42) 1335+004( 97)
S " 0 463%0.13(78) 131(22) 5.94+0.33(100)
orean cabbage 2 4.09%0.36(69) 1.38(23) BATE027( 92)
0 19,65 0.64(74) 6.75(26) 26.40+0.71(100)
Carrot + Kale 2 1155 0.21(44)* 12.15(46) 2370%0.63( 90)
24 5.78+0.95(22)* 17.56(67) 9334+067( 89)

DHAA=Total AsA-AsA

1)Samples were prepared in 30% methanol with ImM EDTA to prevent spontaneous oxidation, and 10ul of samples

were injected for HPLC assay

“The values in parentheses are the gquantitative ratio(%)
“Significantly different from the control at the p<0.05 level
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