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Quality Preservation of Shredded Carrots Stored in UV LED Packaging System

Nam Yong Kim, Dong Sun Lee, and Duck Soon An'

Dept. of Food Science and Biotechnology, Kyungnam University, Gyeongnam 631-701, Korea

ABSTRACT Pre-storage ultra-violet (UV) light treatment on fresh produce is known to inactivate the contaminated
microorganisms, activate the defense system, and delay ripening extending the shelf life. As UV light emitting diode
(LED) becomes available at a relatively low price, continuous or intermittent UV treatment during chilled storage
is possible in a container or package. This study attempted an in situ UV LED treatment on fresh produce stored
under a refrigerated container in order to see its potential in the fresh produce storage and further optimize its application
conditions. The effect of in-container UV LED irradiation on the quality preservation of shredded carrots was inves-
tigated in the air and modified atmosphere (MA) conditions. Two sets of experiment with Escherichia coli inoculation
and with natural microbial flora in the air (two 30 minute on-off cycles of 1 diode/dm” per day at a location above
2 c¢m) showed a clear and significant effect of the UV LED irradiation on the suppression of microbial growth: 280
nm was the most effective by maintaining a lower microbial count by at least 0.5 log (CFU/g) throughout the 6
day storage period. The carotenoids content of shredded carrots subjected to UV LED treatment at 365 and 405 nm
in the air was higher than that of the control shredded carrots. In MA condition of O, of 1.2~4.3% and CO, of
8.4~10.6% being indifferent with LED wavelengths, 280 nm UV LED irradiation was also effective in inhibiting
the microbial growth. While there was no observed difference in the carotenoids content between untreated and UV
LED-treated shredded carrots in MA, UV LED irradiation at 365 and 405 nm was slightly better in DPPH radical
scavenging activity. The use of UV LED in storage container or package seems to give the benefits of preserving
the microbial and nutritional qualities of minimally processed fruits and vegetables.
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Fig. 1. Effect of UV LED irradiation on carotenoids of shredded

carrots inoculated with E. coli and then stored in air condition
for 6 days at 10°C. Vertical bars are HSD at 0=0.05.
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Fig. 2. Effect of UV LED irradiation on E. coli count of shred-
ded carrots inoculated with E. coli and then stored in air con-
dition for 6 days at 10°C. Vertical bars are HSD at 0=0.05.
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Fig. 3. Effect of UV LED irradiation on carotenoids of shredded
carrots stored in air condition for 9 days at 10°C. Vertical bars
are HSD at a=0.05.
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Fig. 4. Effect of UV LED irradiation on total aerobic bacteria
counts of shredded carrots stored in air condition for 9 days
at 10°C. Vertical bars are HSD at 0=0.05.
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Fig. 5. Gas composition inside package of shredded carrots stor-
ed in MAP condition for 6 days at 10°C.
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Fig. 6. Effect of UV LED irradiation on carotenoids of shredded

carrots stored in MAP condition for 6 days at 10°C. Vertical
bars are HSD at 0=0.05.

nsla 3] MA AL 353 239 7| A 53w w
g AGE = HoR ¥ %HU% B A v x@ne 4
I:‘rr/]—_loﬂ x%xJo}ﬂ] 1\4 ]g‘_ 7;\] g_}_%h:]_

Fig. 6 MA ZJejol A 21 LED7} ZAE At

e ol = S e Aselth RE A2 ToA 7
2Ewol= G 7] 19744 F7H5hrk 1 o) Fof of
T Bl SUAREE db) fAsigten Aek 2
Z71949] UV LED XA}
of we} ?PEHLOF dakol A FAEAL A2 (Fig.
1 2 Fig. 3)¢} vl u3}A, Fig. 69 ﬁeJJrL MA Zdo €3t
Zh2E ol = BEO] AujA o w 283 Ao AfE AL
2 AZHEY, & MA 3 24 A=
MAe°] oJsff 7h= ¥l = ko] ¥ g o2 Jor 1B
At} 18]ar o] A= MA ¥4 2ol A #ke]4l LED %
ARZE ddi o] Ut S FAE ¥ 2SS Bosrh
A o2 7|4 T EE A FNA A% 6
st Sl tH(Fig. 7). A Ae]5- & 280 nm Ak A
LED At A7t 70 2 mAE A JAE Balon o
E AT gz T9 7oA Aolrt it
Aehde] grkst 448 ke A3 dAlA o A

G2 A7 FE kst g3 Sobeklh(Fig. 8).

Log CFU/g

—o- Control
——280 nm
—- 365 nm
—A— 405 nm

5+ T T T
0 2 4 6

Time (days)

Fig. 7. Effect of UV LED irradiation on total aerobic plate
counts of shredded carrots stored in MAP condition for 6 days
at 10°C. Vertical bars are HSD at 0=0.05.
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Fig. 8. Effect of UV LED irradiation on DPPH radical scaveng-

ing activity of shredded carrots stored in MAP condition for
6 days at 10°C. Vertical bars are HSD at 0=0.05.
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