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Application of UV Reinforced Pulsed Xenon Light for Food Sterilization

Shuji YOSHIKAWA, Yoshiaki Dor*, Sadahito INOUE and Toshiharu KONNO*-**

The pulsed light from a high-voltage xenon dis-charge lamp is commonly used by semiconductor

manufacturers.

It is known to sterilize UV-tolerant fungi and offers an instantaneous sterilization

method. However, light-pulse sterilization apparatus is used by only a few pharmaceutical makers and

is rarely used in the food industry.

This report describes the sterilization effect of UV reinforced pulsed xenon light on several

microorganisms and evaluates the influence on food quality after treatment.

UV reinforced pulsed xenon light was able to sterilize UV-tolerant fungi, bacteria and their spores.

Damage to microbial surfaces was observed after irradiation.

Vacuum packed foods wrapped with

21 different films were tested. Packaging films having a UV transparency of over 359 and a UV

transparency at 254 nm of over 259§ were suitable for light pulse sterilization.

The influence of light pulse irradiation on food quality was examined. The taste and color of foods

were not changed and food smells were slightly reduced after irradiation.

Changes of exposed food

surfaces were detected by scanning electron microscopy and were supposed to be caused by instantane-

ous heating.

We concluded that light pulse irradiation could be effective for sterilization of food surfaces with

less deterioration. -
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Fig.1 Spectrum of UV reinforced pulsed xenon light
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Table1l Packaging films used for sterilization tests with xenon pulsed light

Composition Transparency(%) Thickness

No. (Outer/Inner) 254nm uv Visible (xm)
1 ONY15/LLDPE70 ca.30 50 60~70 85
2 EVOH15/PE60 ca. 0 60* 70~85 75
3 NY25/DL/PO70 ca. 0 40 50~75 95
4 BON15/EVA55 ca.40 50 70 70
5 PET12/DL/A19/CP70 0 0 0 91
6 IPP30 ca.3b 45 65~85 30
7 LDPE/EVOH/LDPE ca.3b 40 50~75 60
8 NY/PE ca.bb 70 80~85 60
9 LDPE30 ca.h8 70 70~85 30
10 LDPE60 ca.60 70 70~85 60
11 EVA30 ca.20 30 30~65 30
12 EVA60 ca.25 35 35~60 60
13 LLDPE30 ca.60 65 70~85 30
14 LLDPE60 ca.40 55 60~80 60
15 HDPE15 ca. 1.5 2 2~13 15
16 HDPE30 ca. 1.2 1.5 2~12 30
17 NY/PE ca. 0 30 40~60 0
18 PE/PVDC/PO ca.40 20 30~60 65
19 ONY15/CPP60 0 45 50~70 100
20 NY/DL/NY/DL/LLDPE ca.2b 30 40~60 70
21 NY/DL/PE ca. 3 55 60~65 65

* Transparency of over 280nm

Al: Alminum,BON:Biaxially oriented nylon, CP:Cellulose Propionate, CPP: Casting polypropylene, DL: Dry laminate,
EVA: Ethylene vinylacetate copolymaer, EVOH: Ethylene-vinyl Alcohl, HDPE: High density polythylene, IPP: Inflation
polypropylene, LDPE: Low density polyethylene, LLDPE: Linear low density poly-ethylene, NY: Nylon (Polyamide), ONY:
Orientednylon, PE: Polyethylene, PET: Polyethylene terephthalate, PO: Poly olefin,PVDC:Polyvinylidene choride
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Fig.2 Viabilities of microorganisms after UV reinforced pulsed light irradiation



LY ST BRI TS >~ ¥ —#Rj4 No. 6 2005 27

HR, FRET IS OMEYPEERRETH L L %
WELTEY, KRBT EBORENE SN,
KRR, SV ABEOZRE AR b VIEL
<, EAMRT U PEDS R W B 2 ERREEA & SRR O
AT, Lrd v bv b DA OIIELEE T
RN 2RO L R EETH D, kO
BB AR T IV AREOE DR S LTz,
KRG, 22 Efar, BV, SO0 AR HH
WichE 2z 2B EANETFEME CREZE L. v
A RIBEOBEEYNT N, YL 2 30 [BIIEEHE O KB

&, EREEBKIBLTWSb00% < (Fig. 31), &
HBOEY) CRTIXEERESHE L C&FHRIc > T
B Y (Fig. 3b), RIS OIIF O L 134 Fx 2K
BT HDWBL otz Jr OV R 30 BIRE R OBERE b il
DAY L FRRICHEREOBREGEIZD 51, KBS O
EAEBSBERINE 2R TOIN L, RESHEEL TV
b DN%Hh o7z (Fig. 3d). Komatsu 59 BEAEERT
SR L B O  EN RS T 5 2 L &,
Tatsuguchi 579 132770 ¥ > EHALD bV 7 A DR ST %
ER R KRIEHE, BX O p-t FoF v ZBEFBTF v

Fig.3 Surface of microorganisms irradiated by pulsed light (b, d, f)
and control (a, ¢, e)- Spores of Aspergillus niger ATCC16404
(a, b), Saccharomyces cerevisiae JCM7255" (¢, d) and Escheri-
chia coli JCM1649" (b), (e): These micro-organisms on the
nutrient agar media were irradiated 30times.
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Table 2 Effects of UV reinforced pulsed light treatment
on the qualities of meat (Muscle semitendinosus)

Control Irradiated
pH 5.9 5.9
Water content (%) 84.7 83.1
Color L* 36.8 38.1
a* 21.2 20.1
b* 4.3 4.2
Chroma 21.7 20.5
Strength of odor 100 77.9

Tasting with panels

Odor present (14/14)

No odor (10/14)
Slight odor (2/14)
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Packaging film (Constructions of each films are shown in Table 1.)

Fig.4 Viability of L. plantarum inoculated to Kurakauer wurst packed
with various films after UV reinforced pulsed xenon light irradiation
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Fig.5 Surface of muscle semi-tendinosus and Krakauer wurst irradiated
by pulsed light (b, d) and control (a, ¢)
Muscle semi-tendinosus and Krakauer wurst were observed by
scanning electron microscopy before and after light pulse irradia-
tion. (a), (b) : muscle semi-tendinosus , (c), (d): Krakauer wurst (a)

and (c) : before irradiation.

(b) and (d): after irradiated 15 times.
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