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Effects of Ozone Treatment and Gamma Irradiation on the Microbial
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Abstract

The comparative effects of ozone treatiment and gamma irradiation on the sterilization, physicochemical
properties and sensory quality of red pepper powders were investigated. As for the sterilization of
microorganisms, 7.5~ 10 kGy of gamma irradiation completely eliminated the coliforms, yeast and molds,
and total aerobic bacteria. On the other hand, ozone treatment failed to eliminate the highly conta-
minated microbial load, especially total aerobic bacteria. The physicochemical properties including
capsaicin, capsanthin, browning, fatty acid compositions and sensory quality were not significantly
changed by gamma irradiation up to 10 kGy, whereas ozone treatment caused significant changes in
fatty acid compositions and destruction of natural pigments{p<0.05). The above results led us to con—
clude that gammna irradiation was more effective than ozone treatment for the sterilization and main-
tenance of physicochemical and sensory qualities of red pepper powders.
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Table 1. Comparative effects of gamma irradiation and ozene treatment on microbial inactivation of red pepper

powder {unit: Colony forming unit/g sample}
Microorganism Storage period Treatment
(month) Control BkGy 7.5kGy 10kGy Ozone”
Total aercbic bacteria 0 37%10° 21%10 13x 10 - 25%10°
6 36x%10° 19%10° 1.o%10° - 21x10°
Yeast & malds 0 14x10° 2010 - - 18X 10°
6 12x10° 68x 10" - - 14107
Caoliforms 0 2.8%10° - - - -
6 29 10° - - - -

YOzomsed air with an ozone cancentration of 18ppm was sparged mto the sample for Bhours at an air flow rate of 5

liter rnin.”
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Table 4. Comparative effects of gamma irradiation and
ozone treatment on browning of red pepper
powder (unit: Ahsorbance at 420nm)

Storage Treatment
period  Control  5kGy T.5kGy 10kGy Ozone”

a 0103 0102 0103 0104 0105
3 0147 0150°  0149° 0.148°  0.169"
6 0213  0208° 0211 0212% 023"

Y0zonised air with an ozone concentration of 18ppm was
sparged into the sample for 8hours al an air flow rate
of 5 liter min.™
Values with the same superscript within each row are
not significantly differentl at p<0.05

Table 5. Comparative effects of gamma irradiation and
ozone treatmenl on Hunter's color value of
red pepper powder

{unit: Abscrbance at 470nm}

Hunter's
color iod
valne® P Coptrol SkGy T.5kGy 10kGy Ozone”

Storage Treatmernt

DFAFE A 7T gAY E S A
e d gt Bt olujel #)3he] Ade) 6 23 322 W3 324 P8
od gk o Wl o % wu)
A %2 e Table 3, 4, 5% A 8 A3 0 %88 B8 BT B2 U
7|7kl whE w7 HE-2] F A 4 &, capsanthin, 7P a 3 B4 85 BIF 45 231
6 245" 243 244 2417 228
Table 2. Comparative effecls of gamma irradiation and 0 179 179 178 176 175
azone treatment on capsaicin of red pepper po- h 3 172 174 173 172 170
wder {unit: Absorbance ai 281nm) G 168 167 169 168 166
Storage Treatment UOzanised air with an ozone concentration of 18ppm was

period  Cantrol SkGy  7hkGy 10kGy Ozone"

0 0534*  0501° Q577 0582°  0503°
3 0535 0540 0536  0534*  0462°
& 0.471° 0468 Q480" 0474 0.385°

YOzcmised air with an ozone concentration of 18ppm was
sparged into the sample for 8hours at an air flow rate
of 5 liter min,?

Values with the same superscript within each row are nol
significantly different at p<Q.06

Table 3. Comparative effects of gamma irradiation and
ozone treatment on capsanthin of red pepper
powder {unit: Absorbance at 470nm)

Storage Treatment
period  Control EkGy  7.5kGy 10kGy Ozone”

0 0225° 0227 0218 0218 018
3 0.193" 0192 0189 0184 0152
6 0170° 01717 0167 0164 (.133°

Yoyzonised air with an ozone concentration of 18ppm was
sparged into the sample for 8hours at an air flow rate
of 5 liter min.™
Values with the same superscript within each row are not
significantly different at p<0.05

sparged into the sample for &hours at an air flow rate
of 5 liter mun.™!

Values with the same superscript within each row are
9}not significantly different at p<<0.05
“L: Degree of lightness(white+ 1000 black}

a: Degree of redness(red-+100~—-80 green)

h: Degree of vellowness(yellow +70++80 blue)

& Hunter 32 W &= v}ehd Zeit} 94 capsanthin
o Wals vy g A gebd 2AEE 24l
] Fvtet o B o)) R Abg B (10 kiGy
Fale] of 4% 2hA), B3 2 &2 T A T
ula o 20% Axe zhaE-% vhebye) ghke] ojemt
A 52l capsacmn T el Bl g ks v ydeh 4
FA Y T A7) gbel| BB Hile A e UH A
&7 vld) oF 25~30% MY TS 1o,
SEAYEY ghbge] o Eohvh o9 2 e
2F7HE 29 vl g A AES 9§ 10kGy 24}
AzF W A= capsicum species?] A 3k
et zAbe] obd A& ReiFE A 824 Farkas %
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AT o 2 23552 A upat A2 4
THEY 2 FE LAY A= Table 65} Fr)h 28 A4
Toll A 9F9] A HbakE Bhalsl g, o) 8 F nE R E
A uk4k2l linoleic acid®} linolenic acid?} <F 609 <=
Fo 2 FL ko), 1 th-So] oleic acid, palmitic
acid?] ¢ o2 Vel A €] vy o -2 W EE
B 94 gebd A A 0 kGy7hR & a4k
2ol M= FH 2| 5 Aukat A oA fref 2 el W3
£ MolA] gdghch ghH L EA LA = EXxFA
Are] Agk zhAo) E£3RA AR 214 Al (p<0.05)
7} dahg B, FAE T b 8] 2E5 2] P2 pal-
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Table 6. Comparative effects of gamma irradiation and
ozone treatment on fa!.]ty acid composilions
of red pepper powder

F id Treatment
atty acl Control bkGy 10kGy Ozone”
Lauric Cio 043° 043 0448 161°

Myristic Cup L8844 L85 183 320
Palmitic Ciso 1495 1406° 1424° 2083
Palmitoleic Cig1 0625  059° 060°  0.32°
Stearic Ciso 2805 286 296" 427
Oleic Cisq 1817 1824% 1826° 1206°
Linoleic Cig: 51417 5210° BL78° 39.80°
Linalenic  Ciz  9.36° 0942° 940° 6.08°
Arachidic  Cuwa 047 045 04%° 178"

SFAY 2049 1985° 1996° 4078
MUSFA? 1874 1883 1886 1328°
PUSFAY 6077 6L BLIE 4594

1)Fatty acid were analysed immediately after gamma
irradiation and ozone treatment, and each value is the
average of triplicate determinations and expressed as
% fatty acid composition of total lipids

P(zonised air with an ozone concentration of 18ppm was
sparged into the sample for Bhowrs at an air flow rate
of 5 liter min.”

ISFA: Total saturated fally acids(12:0+14:0+16:0
+18:0+20: ()

MUSFA: Total monounsaturated fatty acids(16: 1+
18: 1)

FPUSFA: Total polyunsaturated fatty acids(18: 2+18: 3)
Values with the same superscript within each row are
not significantly different at p<{(.05
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Table 7. Mean sensory score and F—value by the analysis
of variance for arganoleptic qualities of gamma-—
irradiated and ozone—treated red pepper powderu

QOrganoleptic Treatment _ -
parameter  Conirol BkGy  10kGy Ozone® value”
Color 562 550F 960 483" 224

Pungent taste 545° 538 543 513 012

Palatability 524 525" 610" 495 .11

Ve ensory evaluation was conducted by eight members of
panel using scoring difference test and sensory scores
were 6, exellent; b, very good: 4, good; 3. fair; 2, poor:
1, very poor

I0gonised air with an czone concentration of 18ppm was
sparged into the sample for 8hours at an air flow rate
of 5 liter min.”

IF—value must exceed 3.07 to be significant at the 5% level
Values with the same superscript within each row are
not significantly different at p<0.0b
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