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A Study on the Effect of Washing with Water and Detergent
on the Vitamin C Content in Fruit and Vegetable

Yong-Wook Lee
Department of Environmental Health, Graduate School of Public Health,

Seoul National University,

Seoul 110-460, Korea

ABSTRACT

This study was performed to investigate the effect of washing with water and detergent on
the vitamin C content in strawberry and perilla leaf. Vitamin C was extracted with the solution
of metaphosphoric acid and quantitated by high performance liquid chromatograph (HPLC). There
was no significant difference of vitamin C content between the washing with distilled water and
tap water. Three available detergents reduced the vitamin C content of samples to 92.5%, 92.2%
and 78.5%, respectively. The content of vitamin C in samples was decreased by increasing the

concentration of detergent and washing time.
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Fig. 1. Calibration curve obtained for standard solu-
tion of vitamin C.
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Fig. 2. Elution profile of vitamin C obtained using
the optimized experimental condition (a) stand-
ard, (b) freshly prepared strawberry extract
sample, (¢) freshly prepared perilla leaf ex-
tract sample.

Table 1. Recovery of spiked vitamin C in strawberry
and perilla leaf by HPLC method

Sample % Recovery (Mean* S.D.)
Strawberry 96.7+ 120
Perilla leaf 110.0+ 11.7
Average 1034+ 94
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Fig. 3. Effect of washing with distilled water and tap
water on the content of vitamin C in straw-
berry.
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Table 2. Effect of washing with three detergents on
the vitamin C content in strawberry and
perilla leaf*

Table 3. Effect of the concentration of detergent on

the vitamin C content in strawberry and
perilla leaf*

Content of vitamin C (mg/100 g)
Detergent
Strawberry Perilla leaf
Control 92.6+ 2.3 39.1+ 1.4°
(100.0%) (100.0%)
1 849+ 11" 36.2+ 1.6
( 9L.7%) ( 92.6%)
2 783+ 1.7 28.3+ 1.6
( 84.6%) ( 72.4%)
3 853+ 1.5° 36.3+ 2.3
J ( 92.1%) ( 92.8%)

*Samples were washed with 0.2% solution of deter-
gent and tap water for 5 minutes.

Values in the same column followed by different su-
perscript letters are significantly different (p<0.05).
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Fig. 4. Change of vitamin C content by the time of
washing with detergent in strawberrv and pe-
rilla leaf.
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Table 4. Effect of the time of washing with detergent
on the vitamin C content in strawberry and
perilla leaf?

Washing time| Content of vitamin C (mg/100 g)
(min.) Strawberry Perilla leaf
Control 926+ 2.3 39.1+ 147

(100.0%) (100.0%)
1 89.2+ 1.0 372+ 23"
( 96.3%) ( 95.1%)
5 849+ 1.1 362+ 1.6°
( 91.7%) ( 92.6%)
10 78.2+ 1.0¢ 303+ 1.2
( 84.49%) ( 77.5%)

*Samples were washed with 0.2% solution of deter-
gent 1 and tap water for 5 minutes,

Values in the same column followed by different su-
perscript letters are significantly different (p<0.05).

il YAl ehbs viel Xehs B8
o]p) o] Rel i ol o) wlep) Cob Al Aol
Fom £3¥E Aolely AAUh owdon
A Abg Aol AR BEuch HeA Apgsl
Aol we Ao Az, 2YA T A4 3
Aol SdE of71% Wk ohfel, ojsh o)
el Alel zAlslch: e Ak @
o)

i =3
Haol sl

6. MEAIZIE AIRS HiElEl C ghaol W

A 1% Abgstel Furg Al xﬂ of &} A4
ol ok 3 34 W C o) vl
dere wlusheith, a4 Wﬂlﬂ o) i)
0292 /)5 ShaL A1RS) 10w)eke] 4 4l &-olol] 7}
2F 1, 53 8 10487 4 43§ 50w k] 3o
77k 592k 4 shedel.

Table 4  Fig. 594 &= nie} 3ro] A% A 7}o]

Ao U% @7] L RSl i ulely] C AHEgo]
Aashs A@s e eleh ¥ b AR

Ho i vl 13- wol 95.7%, 58 °l wf o] 92.2%,
T3 1059 weli 810%e] s et
Alghe] A Aofl 4= ofal Bl Fpal-E Al g-olof] 53-

]

|

ol §H7EFA| whAE 2| AEkAL 9o o)y mletu)
D EARGHE ohE BAAQ 9], & Ao AR
= /}1%/; ‘°ﬂ 0] oiﬁk P‘%‘ _ﬂ_g:}qL 74 (IR -1 o]c],
ool thal4jsz cko® opa W yhal T Al4L- e
Aol 5 o1 A S thgh AUk o] @
ik 5ok

100 S

95 L S
90 T

as e

73
70

65

Percent remain of vitamin C (%)

60

55

50

v s 10
Time{min )

1 - alrawberry + Penllaleal =+ Average }

S

Fig. 5. Change of vitamin C content by the time of
washing with detergent in strawberry and pe-
rilla leaf.
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