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Table 1 Effect of irradiation treatment on the aerobic bacterial count of blueberries /(cfu-g™)
Storage time/d
Irradiation dose/kGy 0 10 20 30 40 50 60 70
CK - 2. 70E+05 1. 70E+03 2. 90E+04 - - - -
0 2. 50E+05 2.20E+04 1. 60E+03 1. 50E+04 3. 60E+04 2.20E+03 - -
1.0 6.90E+02  1.00E+02  5.00E+01  1.30E+02  1.10E+02  1.40E+02  3.50E+02 2. 10E+03
2.0 1. 70E+02 2. 50E+02 2. 00E+02 6. 50E+02 3. 00E+02 6. 00E+02 8. 00E+02 7.00E+03
Not¢ ‘-’ indicates uncountable.
2.2
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a o 1.0 kGy
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Note: CK-1~3 A-1~3 B-1~3 and C-1~3 indicate the L CK
microstructure of blueberries of control and the irradiation dose of 0
kGy 1.0 kGy 2.0 kGy on 20 45 70 days respectively. . b*
(40 d) b
Fig.2 Effect of irradiation treatment on
the microstructure of blueberries
b CK
o C* (,*
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Table 2 Effect of irradiation treatment on the hardness of blueberries /g
Storage time/d
Irradiation dose
/kGy 0 10 20 30 40 50 60 70
CK 13.04+0.80a 11.26+1.32b 7.76x1.03b  6.70+1.40c  6.92+1.93¢  5.84%1.47c¢c  4.50+0. 60c 3.50+0. 72d
0 14.00£0. 79a 12.50+0.58a 10.40+1.79a 8.46+0.91b  7.93+0.82b  6.57+1.13ab 6. 17+0. 69a 5.00+0. 70b
1.0 14.50+0. 75a 13.10+1.03a 11.30+0.78a 10.00+1.07a 8.50+0.68a  7.00+0.58a  6.20+0. 68a 5.95+0.42a
2.0 12.80+0.81a 11.32+0.14b 8.00+1.14b  7.00+0.80c  6.60+0.67c 6. 18+0.46bc 5.40+0.01b 4. 00+0. 66¢
( P<0.05) .

Note: Different lowercase letters in same column indicate significant difference at 0. 05 level. The same as following.
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Table 3 Effect of irradiation treatment on the color and lustre of blueberries
Storage time/d
Irradiation
Index
dose/kGy 0 10 20 30 40 50 60 70
L CK 32.51«1.41c 25.36+0.72c¢ 25.14+0.27b 25.58+0.42b 24.61+0.41ab 24. 41£0. 41bc 23. 66+1. 77ab  22.98+2.35b
L" value 0 39.56+3.91b 26.25+0.88b 25.45+0.44b 26.22+0.66a 24.77+0.38a 24.78+0.57b 24.40+0.31a 23.35%1.03ab
1.0 43.54+4.06a 27.46+1.08a 26.88+0.65a 26.46+0.72a 25.02+0.52a 25.25+0.51la 24.82+0.45a  24.01+0. 88a
2.0 33.91+£3.25¢ 25.65+0. 88bc 25.22+0.60b 24.70+0.44c 24.24+0.65b 23.05+0.41c 21.34+0.40b  20.12+1.12b
a* CK 1.84+0.43a 2.33+0.81a 2.31%0.46a 2.78+0.83a 4.50+0.51a 7.05%+1.39a 8.00%1.93a 10.45+2. 81a
a” value 0 1.01£0.29b  1.22+0.24b 2.21+0.96a 2.48+0.46a 3.46+0.46ab 6.77+1.56ab 7.28+0.87a 9.38+2.70b
1.0 1.01+0.31b  1.33£0.70b 1.61+0.28¢c 2.39+0.32a 3.03+0.46b 3.58+0.97¢ 4.98+1.05b 8.32+1.49ab
2.0 1.09+0. 15b  1.14+0.17b  1.98+0.36b 2.41£0.70a 3.26+0.54ab 5.28+0.90b 5.63+1.71b 8.61x3.57ab
b CK 2.13+0.25a 2.96+0.27a 3.27+0.85a 3.68+1.17a 5.66+0.23a 8.95+0.13a 9.02+0.52a 10. 35+£2.79a
b* value 0 1.31+0.15b 1.76+0. 13bc  2.38+0.33b 2. 17+0.82bc 4.26+0.25b 8.34+0.21ab 8.61+0.41a 9.36+2. 62ab
1.0 1.29+0. 13b 1. 66+0. 16bc 1.72+0.26¢ 2.06+0.35bc 3.53+0.18¢c 5. 66+0.30c 6.24+0. 65b 7.18+1.28b
2.0 1.58+0.26b 1.97+0.27b 3.06+0.80ab 2.77+0.51b 4.43+0.19b 7.42+0.25b 8.77+0.38a 9.32+2. 36ab
¢ CK 11.07+£0.90b 8.78+1.91b  6.04+1.88¢c 4.98+0.97bc 4.04+0.53¢ 3.84+0.35a 2.07+0.2lc 2.03+0. 13b
¢ value 0 12.47£0.95ab 9.83+3.76b 7.69+1.59b 5.79+0.95b 4.61+0.50b 3.81£0.70a 3.64+0.49b 2.69+0. 35ab
1.0 13.49+0.83a 12.96+4.50a 8.81+2.24a 7.52+1.76a 6.10+0.71a 4.25+0.81la 4.98+0.54a 3.07+0. 80a
2.0 11.72+0. 66ab 9.37+3.54b  7.79+0.97b  5.39+1.09b 4.35+0.92¢ 3. 97+0.51a 2.38+0. 35¢ 2.15+0.17b
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Table 4 Effect of irradiation treatment on the total soluble solids content of blueberries ! %
Storage time/d
lrradiation dose/kGy 0 10 20 30 40 50 60 70
CK 14.50+1.42ab 12.67+0.29b 12.00+0.31d 11.40+0.28d 12.60+0.30d 13.90+0.98b 13.70+0. 58¢ 12.50+0. 87¢
0 14.10+1. 15b  13.30+0.85b 12.50+0.53¢ 13.27+1.10c 14.00+0.58b 15.90+0.42a 15.20+0.50b 15. 00+0. 29a
1.0 14.80+2.44a 14.50+0.76a 14.00+0.87a 14.50+1.00a 15.20+0.58a 16.00£0.53a 15.60+0.29a 15.30+0. 58a
2.0 14.03+£2.26b 13.00+0.84b 13.30+0.50b 13.93+0.12b 13.33+0.58c 13.20+0.40c 13.00+0.50d 12.90+0. 29b
2.6.3 N
3 S 45 S
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2.0 kGy s
CK. 1.0 kGy % 20-
(28.04 mgeL™') 2.0kGy o
15 T T T T T T T T 1
(23.49 mg+L™") . (2.0 kGy) 0 10 20 30 40 50 60 70 80
60 P58 A 1] Storage time/d
Co—y
4
Fig.4 Effect of irradiation treatment on the
16 anthocyanin content of blueberries during storage
2.7
24 5
¢ 2.7.1 Ve
o 1 O kGy C( VC) VC
(
39.69%) CK 2.0 kGy 6
51.44%.61. 43 o
( % %) Ve 1.0 kGy
2.0 kGy CK
' o Ve

(5000~5 010 pgemL™") ( P>0.05);



11 0Co—y 2171
( P>0.05)
~ 1.0q
T —a— CK MDA
& —e— 0kGy
% 0 10 2.0
E kGy MDA (P
5 <0. 05)
2 MDA .
=
K 30 MDA
]
4
5
H - MDA
T0 10 20 30 40 50 60 70 80
P38kt Al Storage time/d
MDA 0
5
Fig.5 Effect of irradiation treatment on the MDA ; (70
total phenolic content of blueberries
d) CK 0.1.0.2.0 kGy MDA
1.0 kGy Ve 8.33.8.23.8.15.8.90 pmol=g ',
70d CK 0.1.0.2.0 MDA
kGy Ve 1211.1 315, (1.0 kGy)
1 8001 009 pgemlL™' ( 1.0 kGy) o
Ve Ve
o VC L;\D 104
Ve g
55
Ve g o
Ve o =
&
2~ 6000~ = o —4—1.0kGy
g = —v— 2.0 kGy
g 5 000 2 T T T T T T T T 1
2 0 10 20 30 40 50 60 70 80
£ 40004 WA Storage time/d
g 7 MDA
£ 30004
= Fig.7 Effect of irradiation treatment on the
Eﬂ 2000 MDA content of blueberries
]
%
41 1000
ﬁ T T T T T T T T 1 2' 7' 3
0 10 20 30 40 50 60 70 80 (0 ?)
JE g8 [A] Storage time/d 2
6 Ve
Fig.6 Effect of irradiation treatment on the 2
vitamin C content of blueberries ]
272 MDA A-SOA (P>0.05)
MDA
25 o 70 CK  0.1.0.2.0 kGy
MDA A A-SOA 84.15%-
7 MDA 82.35%72.84% - 86.21% » (1.0

kGy) A-SOA



2172

33

#H3
B E
W
&5
,m \
2
g
7® 5
=
Ko
e
B <
0.0 T T T T T T T T
0 10 20 30 40 50 60 70 80
IP-5ht [F] Storage time/d
8

Fig.8 Effect of irradiation treatment on the

anti-superoxideanion activity of blueberries

2.7.4

1. 0 kGy
0.0 kGy CK
o 70 CK

2.0 kGy
0.1.0.2.0 kGy

42.49%.40. 93%31. 55%+49. 09% »

(L0
kGy) o
2%
0.794 3
0.941 4
2.8
30 d
o 5
0.971
Ve 0.983,
0.966.0.971 ;

0. 959

450

—a— CK
—o— 0 kGy
—a— 1.0 kGy

400

3504

3004

2504

2004

HHEMEES T-AOC/mg

1504

100 T T T T T T T T 1
0 10 20 30 40 50 60 70 80

P8Rt ] Storage time/d

9
Fig.9 Effect of irradiation treatment on the
T-AOC activity of blueberries

2.9
( principal component analysis
PCA) ( linear discriminant analysis
LDA) . (PC1)
(PC2) 88.52% 8.05%
96. 57%
( 10).
20d PC1
20d
PC1
27
LDA LDb1  LD2
77.41%  12.82%
90.23% PCA ( 11) . LDA
20d 45d 70d
28
3
Ve



11 0Co—y 2173

5

Table 5 Pearson correlation analysis among storage qualities of blueberries

Total Ve
ota
Rate of intact Water . . Ve
fruit Hardness content Soluble solid Anthocyanin  phenols ASOA T-AOC content MDA
content content content L. content
activity
. . 1 0.619 0. 845 0.938 0.380 -0.215 0. 606 -0.014 0. 601 0.243
Rate of intact fruit
1 0. 790 0. 689 0.936 0. 631 0.983" 0. 744 0.998™ -0.422
Hardness
1 0.971" 0.524 0. 185 0. 698 0.433 0. 802 0.222
Water content
. 1 0.403 -0.039 0.617 0.211 0. 692 0. 331
Soluble solid content
. 1 0. 766 0. 966" 0.780 0.927 -0.713
Anthocyanin content
1 0. 606 0.959" 0. 651 -0.705
Total phenols content
1 0.679 .971°  -0.535
A-SOA activity 0.971
T-AOC 1 0.771 -0.516
Ve 1 ~0. 400
Ve content
1
MDA content
N 0.01  0.05 ;=7 o
Note: “ and™ indicate significant difference at 0. 05 and 0. 01 Level respectively. “—”indicates negative correlation.
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Effect of ® Co—+v Irradiation Treatment on Preservation
Effects of Blueberry

LONG Mingxiu' WU Fengyu’ TIAN Zhuxi' LIU Min® HE Yangho'
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(! Institute of Integrated Agricultural Development Guizhou Academy of Agricultural Sciences Guiyang Guizhou 550006;
2 School of Food and Chemical Engineering Beijing Technology and Business University Beijing 100048;
3 School of Liquor and Food Engineering Guizhou University Guiyang Guizhou 550025)

Abstract: To extend the shelfdife of blueberry the blueberriy was packed with general crisper and patented crisper
combined with® Co—y irradiation to analyze the effect of irradiation on the microstructure physiological and biochemical
indexes essential nutrient content. The results indicated that 1. 0 kGy irradiation decreased the aerobic bacterial count
maintained the microstructure color hardness and antioxidant properties of the blueberry reduced the consumption of
nutrients such as anthocyanins total phenols and Ve effectively thus extended the storage time of blueberry. Radiation
treatment with the dose of 2. 0 kGy accelerated the senescence and quality deterioration of blueberry due to the damage to
the fruit. The patented crisper has the advantages over ordinary commercial crisper in keeping fresh with the modified—
atmosphere. Therefore the combination of low-dose gamma irradiation treatment and patented crisper is the best for
extending the shelf-ife of blueberry.

Keywords: blueberry irradiation storage quality microstructure



