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Quality of 'Hayward' Kiwifruit by Low-Dose Gamma Irradiation
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Abstract

In order to control or kill insects and pests, control ripening, and delay spoilage, kiwifruits were irradiated with gamma
rays at 0.1, 0.3, and 0.5 kGy. Vitamin C, hydrogen donating activity, sugar content, organic acid content, texture,
chromaticity, and sensory qualitics were examined in the fruits over 2 weeks of storage at 20C. Vitamin C content and
hydrogen donating activity decreased during the storage period, but they were not reduced by the irradiation process.
Tota] sugar and reducing sugar contents increased as the storage period increased; however, these were also unaffected
by irradiation. Organic acid content significantly decreased as a result of irradiation, and all samples had decreases in
organic acids over the storage period. Hardness decreased with the storage period as well as with increasing doses of
irradiation. In terms of Hunter's color values, irradiation increased the L*- and a*- values in the initial storage period,
but it did not have any significant effect on these values during the 2 weeks of storage. When compared with control
samples, the irradiated samples had lower color and overall acceptability scores just after irradiation (week 0). However,
during the storage period, the irradiated samples had higher scores for smell, taste, texture, and overall acceptability than
the control. In conclusion, based on the results, gamma irradiation up to 0.5 kGy is the recommended treatment to

maintain the overall quality attributes kiwifruit.
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Fig. 1. Changes in vitamin C contents of kiwifruit stored
for 2 weeks at 20T after gamma irradiation.
=9 Means with different superscript letters in the same storage
period are significantly different(p<0.05). *”© Means with diffe-
rent superscript letters in the same irradiation dose are signifi-
cantly different(p<0.05).
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Fig. 2. Changes in hydrogen donating activity of kiwifruit
stored for 2 weeks at 20C after gamma irradiation.
® Means with different superscript letters in the same storage
period are significantly different(p<0.05). A% Means with different
superscript letters in the same irradiation dose are significantly
different(p<<0.05).
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Fig. 3. Changes in total sugars contents of kiwifruit stored
for 2 weeks at 20T after gamma irradiation.
* Means with different superscript letters in the same storage
period are significantly different(p<0.05). A~€ Means with diffe-
rent superscript letters in the same irradiation dose are signifi-
cantly different(p<0.05).
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Fig. 4. Changes in reducing sugars contents of kiwifruit
stored for 2 weeks at 20T after gamma irradiation.
*7¢ Means with different superscript letters in the same storage
period are significantly different(p<0.05). A7C Means with diffe-
rent superscript letters in the same irradiation dose are signi-
ficantly different(p<0.05).
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Fig. 5. Changes in organic acid contents of kiwifruit stored
for 2 weeks at 20 after gamma irradiation.
“7° Means with different superscript letters in the same storage
period are significantly different(p<0.05). *~° Means with diffe-
rent superscript letters in the same irradiation dose are signifi-
cantly different(p<0.05).
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Fig. 6. Changes in texture of kiwifruit stored for 2 weeks

at 20C after gamma irradiation.
*~¢ Means with different superscript letters in the same storage
period are significantly different(p<0.05). *~C Means with diffe-
rent superscript letters in the same irradiation dose are signifi-
cantly different(p<0.05).
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Table 1. Changes in Hunter color values of kiwifruit
stored for 2 weeks at 20C after gamma irradiation

Color value

iy e
0 week
0 51.5141.04" -4.89+156 17455054 0
0.1 5124077 —-479+085 1634195  1.51
03 53.86£1.89 —4.59+0.68 1843x1.10  7.03
0.5 54.1842.05 -4.59+0.68 1674121  3.18
1 week
0 5143£1.01 —3.33045 15.06:0.86 0
0.1 50.5240.85  —4.40£0.61 1623107  3.51
0.3 4750£0.81 —3.13:044 14.16£0.77  8.92
0.5 48204084  -4.18+0.59 14.15:0.74  1.80
2 week
0 48.66+1.12  -3.68+0.52 14.05:0.78 0
0.1 49.56£1.94 -3.53:048 1536£0.74  2.64
0.3 4861:049  -3.68+0.52 1327176 534
0.5 48.40£1.63  -3.00+£043 13.48+0.58  0.72

b Average of 5 replicates(meant standard deviation).
L Degree of lightness.

Da Degree of redness to greenness.

Py Degree of yellowness to blueness.

D AJE = VaL¥+ na’+0b°.

oo} . o] HL . PEL . SEAN HolAlol A EREH

el A& 7 A
o AW R A Z7)dE 2AKFo] AR bl S7t
3he AS Uehi o, A% 712l 501 ol w}a} ZA}
A St dis] 7

Aol 2 vehix & ek Adele W‘*“OI =S 7W
B3 5" gol - vehfled A% 27 Bl 2AR v =
AFFOA e 2t g vERRI oY, o)A Q] Aol & Kol
A Gtk A 71 Bt vZRARE B/ 0.3 kGy ZAHE
a Fo] =7} & 74391, 0.1 2 0.3 kGy ZAFE Z7
aHe 73S VERAITE b 3] B EE AR B uj2A)
25 A% 717F Bt gadhe e Yehliled, 24
o] W& §JAQl Aol HolR| &34t} o|= Boylston er al
(2002)9] 0~0.75 kGy XA ZAE #gRea) ezl 2,
A e} AL Qs Al Jaks dgtrha Bnet Al-Ba-
chir(1999)9] 0.5~1.5 kGy= Zvh ZATE Algtol A Zhmbd
Z2AP) FARE Z7M7| 0 SAEE A RYE 23et
T Aoz} glown, Hrhee] Ag F&o] IPETA Ao
A A AT, 0.5 kGy 3k} b ZAbe] daid e 2 B
&5 x| gretin A€t

4

ZLDHHA H5 A A Table 20 UeRAUTE A% =
7] ZAoige] #eo] g BrHe S u, A i s
=0l glo] HlzAle] HlE] fHupd ZARPOIM B S =
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Table 2. Changes in a sensory test of kiwifruit stored
for 2 weeks at 20C after gamma irradiation

Irradiation Sour- Sweet- Overall Tex- overall
dose Color Smell Ness ness faste tue P
(kGy) © tability

0 week
0 359 23 25 16 24° 21 25

0.1 23" 26 25 20° 21° 25 22°
0.3 30° 25 24 19° 25 200 24
0.5 23° 27* 24 16 1.8 23 20°

SEM” 019 016 021 0I5 017 019 0.16

1 week
0 3.8 32° 35 34 33 32° 36
0.1 34 32 27 33 320 33 320
03 33 33 32 36 33 36 35
0.5 32 35 34 37 37 39 37
SEM 018 018 018 019 016 018 0.6

2 week
0 40° 28 32®° 34 30° 36° 36
0.1 400 33° 25 38 34 34" 36
0.3 400 35° 34° 39° 38 43° 40
0.5 40° 40" 39" 41* 41° 45 43

SEM 016 019 021 019 020 018 0.17

" Standard error of the means (n=10).

2™ Means with the same letter in each sample are not signi-
ficantly different (p<0.05).
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