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Effect of bagging on quality of apples cultivated in Yamaguchi prefecture

AR RV B A&V, R gsY

Eri Hitomi ", Yuuki Nagasaki b b

, Kanna Akayama

This study aimed at inspecting the difference in the quality of apples which have been cultivated
employing either bagged or unbagged methods in an apple farm located in Atou, Yamaguchi City,
Yamaguchi Prefecture. The apples subjected were; 1) 2015: 4 varieties including Houmei, Ryoka-no-
kisetsu, Akibae, and Hoshi-no-kinka 2)2016: 6 varieties including Houmei, Shinano-sweet, Ryoka-no-kisetsu,
Yoko, Hoshi-no-kinka, Ourin. The apples from the same respective trees were set either to be bagged
or unbagged to be analyzed for their differences. The inspected components were; size, surface color,
acidity, L-malic acid concentration, pH, potassium concentration, sugar concentration, sugar composition
on glucose, fructose and sucrose, total polyphenol, DPPH radical-scavenging activity. The significant
difference obtained was larger volume of sugar in all the unbagged apples, which summed up the amounts
of fructose, sucrose and glucose thereof. The differences found with other inspected items between the
bagged and unbagged, however, varied depending on the varieties of apple and the year.

These results indicate the tendency of increased sugar concentration with unbagged apples, making
them taste sweeter. The overall difference possibly influenced by each method of bagging, however, is

inferred to vary by other conditions such as variety of apple or climate.
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fere (&) (om) 58
K
H26 e ND ND
2Eo&1s
59 69.8 = 1.7 69.7 + 2.5 0.1
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S ESD, A SRR OB AR O ZE A R (p<0. 05)
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H27 BO& (4% n=3, ZiLlFMEn=5
Table3 U2>OdRED®E
HIEEH AR 4 LY HE S — 48
LHfiE 5 45.5 + 3.9 70.63 £ 1.2 A 251
g PKBR 29.6 + 1.0 70.52 + 1.2 A 40.9
HEDZ 42.6 + 2.5 72.17 + 0.9 A 29.6
BEo&1s 67.8 + 0.8 71.21 £ 0.9 A 3.4
L] 43.9 +2.2 66.46 + 1.4 A 22,6
) AAL— L 51.6 =+ 2.2 68.49 £ 0.5 A 16.9
oy A OZEH 45.4 +3.3 64.83 + 1.8 A 19.5
k5ot 48.4 + 3.0 68.35 + 2.8 A 20.0
B4 66.2 *+ 1.7 71.51 £ 0.5 A 5.3
AR 64.3 + 1.2 66.97 + 3.0 A 2.7
akfE J5 20.6 + 7.2 -10.91 = 1.6 31.5
e KR 24.4 + 2.3 -1.78 £ 1.9 26. 2
A D 28.0 + 3.2 5.2+ 2.0 33.2
B4k 5.7 £ 1.0 —6.56 + 0.9 0.9
L] 22.31 + 4.7 -7.94 + 3.0 30.3
F ) AL — b 14.69 + 3.0 -9.25 + 0.9 23.9
o7 REDZEH 25.67 + 5.2 5.26 + 3.3 20. 4
k5ot 19.93 + 4.3 -7.95 + 0.8 27.9
RO -4.35 + 2.0 -5.78 £ 0.9 1.4
EES -9.96 + 2.8 -11.74 = 3.0 1.8
bafE F5 24.7 + 2.2 35.7 *+ 1.0 A 11.0
126 S 13.6 *£ 1.2 29.8 £ 1.1 A 16.2
W D 19.9 + 1.1 32.4 +3.9 A 12,5
gk 42.8 + 1.4 35.4 + 1.6 7.4
] 22.6 *+ 1.6 33.8 *+ 1.9 A 11.2
F )AL — |k 26.6 + 2.0 35.5 + 1.9 A 8.9
oy DREDZEH 21.4 + 3.3 24.0 *+ 1.7 A 2.7
k5ot 22.5 *+ 2.4 30.2 + 1.2 A T.8
BEo&E 43.5 + 2.2 33.9 *£2.4 9.6
AR 40.1 =+ 1.7 36.5 + 3.3 3.6
BAZERS))
LS TSR ORUE 1T I
H26 5P ME4%n=8 4 4%n=7, FKkMn=8, & DM : Mi¥n=5 H{n=4, BOEE n=10

H27 Boels (F49) n=3, ZillFMIn=5
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Table 4 U XIRFTOERE. U JdBRE. pH. HUTLRE

WEH H ULHEAE 4 AR EEE LS — 4%
R (%) F5H 0.19 =+ 0.00 0.21 = 0.00 A 0.02
W6 IS 0.30 =% 0.00 0.31 £0.01 A 0.01

T D 0.31 =+ 0.00 0.24 =+ 0.00" 0.07

BEo&s 0.27 =+ 0.00 0.20 =+ 0.00" 0.07

758 0.20 =* 0.02 0.21 =+ 0.01 A 0.01

vF )AL — R 0.24 =+ 0.03 0.23 =+ 0.03 0.01

& O 0.24 =+ 0.03 0.22 =+ 0.03 0.02

M7 e 0.28 =+ 0.04 0.35 + 0.04" 0.07

Bo&k 0.20 =+ 0.02 0.15 =+ 0.03* 0.05

Ak 0.14 =+ 0.02 0.16 =+ 0.04 0. 02

L-V v dfkh (g/L) 75 3.20 =+ 0.83 2.37 =+ 0.38 0.83
o KR 3.33 =+ 0.44 3.96 =+ 0.39 A 0.63

A D 3.63 =+ 0.39 2.95 =+ 0.53 0.68

4K 3.70 + 0.43 3.24 =+ 0.48 0. 46

J5 W 4.67 *£ 1.15 5.80 =+ 0.40 A 1.13

v AL —F 5.55 =+ 1.59 4.73 + 1.26 0. 82

HE O] 4.03 =+ 0.81 3.29 +0.64 0.74

H2T e 4.95 =+ 0.69 6.83 =+ (.80" A 1.88

BEo&k 4.05 =+ 0.35 2.91 =+ 0.73" 1.14

Ak 2.26 =+ 0.43 2.45 =+ 0.92 A 0.19

pH J5H 4,04 £ 0.12 3.80 =+ 0.07 0.24
126 LS 3.48 =+ 0.09 3.51 =+ 0.06 A 0.03

B D 3.75 =+ 0.10 3.97 =+ 0. 14" A 0.22

R oslk 3.96 =+ 0.04 4.01 =+ 0.03 A 0.05

F 3.87 =+ 0.03 3.88 =+ 0.05 A 0.01

v AL —k 3.65 =+ 0.11 3.67 =+ 0.07 A 0.02

o7 HE DL 3.65 =+ 0.12 3.69 +0.14 A 0.04

e 3.60 = 0.06 3.54 =+ 0.06 0. 06

BEDsk 4.09 =+ 0.02 4.07 + 0.08 0. 02

Vi 3.89 + 0.07 3.92 + 0.34 A 0.03

71U 22 (ppm) J5 8 923 =+ 43 664+ 44" 559
Hog KR 736 =+ 31 742 £ 119 JANNG)

A D 995 =+ 68 801 =+ 39 194

BED&E 1107 =+ 110 826 + 9 281

58 837 + 118 795 + 82 42

vF ) AL — R 833 =+ 95 719 + 59 114

HEDZEH 750 =+ 14 703 =+ 109 47

02T s 663 + 78 911+ 112° A 248

Bo&g 1083 + 83 738+ 142° 345

Ek 661+ 66 756+ 79 A 95

WH) D, #X[Fl— SN O AR OEE 7Y (p<0. 05)
H26 WEDTEA (44%) n=1, ZNLIHIn=5
H27 Boely (F49) n=3, ZiLlFMIn=5

=
==X

Table5 U2 dRTOEE. JILO—RE., 77 F—RE. ¥ afEE. £

]

WEHE H U FEA sh 4 4 EES LS —f A
BEE (%Brix) 758 11.8 £0.9 10.7 *+ 0.3 1.1
126 S 13.0 *+0.8 12.9 +0.6 0.1

TE DT 13.9 £0.5 12.5 +0.5" 1.4

BEo&is 5.2 +0.3 15.6 + 0.6 A 0.4

JiH] 12.6 =+ 1.1 1.7 +1.2 0.9

F ) AL — 14.0 =0.2 13.5 *+0.4* 0.5

HoT A& D 12.7 +£0.7 12.2 +0.7 0.5

k55 4.1 =0.4 12.9 * 0.6 1.2

Bosig 14.8 + 0.6 14.5 +0.6 0.3

EAk 13.1 +0.5 13.2 4+ 0.5 A 0.2

7va— AR (g/L) 75 1.2 =8.2 20.5 * 1.8 A 9.3
126 [ ) 16.9 =+ 1.2 15.6 = 0.5 1.3

A D 17.4 *+ 1.5 19.4 +2.1 A 2.1

B &g 24.0 + 1.4 28.3 =+ 1.4* A 4.3

5 21.4 *=5.9 20.7 £ 2.4 0.7

T )AL — b 23.9 +2.7 21.2 +£2.0 2.7

W7 RO 25.6 + 3.4 20.3 + 3.6 5.3

it 16.2 *+ 4.3 11.6 + 4.9 4.7

BEoes 38.7 £ 7.8 29.7 + 4.7 9.0

Ak 20.7 + 1.4 21.0 + 3.3 A 0.4

TN h-Zm (g/L) F5 8 61.6 =+ 8.3 59.2 =+ 1.4 2.4
Hoe  KBR 66.6 =+ 3.3 62.2 =+ 3.1 4.3

I DZEL 70.2 +2.9 67.4 =+ 3.9 2.9

Bo&s 81.3 + 2.8 85.9 + 4.2 A 4.6

W 75.3 £ 5.8 80.1 =+ 10.4 A 4.8

F ) AL — 58.1 =+ 3.3 52.6 =+ 3.3* 5.6

127 DL 81.9 *+ 5.6 56.9 =+ 2.1* 25.0

i 72.4 *£9.6 50.8 =+ 17.9" 21.6

BEDnsk 81.2 =+ 13.2 73.2 +6.3 8.0

AR 74.7 £ 10.0 63.7 *£13.3 11.0
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voakf (g/L) F5 35.9 =+ 14.7 24.8 + 2.3 1.1
U 38.7 +2.6 35.3 +3.1 3.5
H26 g 42.5 +4.2 35.5 + 1.0% 7.0
D&k 27.1 +4.5 33.0 =+ 3.4 A 5.9
58 39.2 *+ 6.8 41.0 =+ 20.1 A 1.8
vF ) AL — R 38.2 =+ 13.7 39.2 +2.5 A 0.9
A DZEH 44.8 +8.1 38.0 + 5.0 6.8
W27 e 51.4 =+ 14.8 31.3 + 9.5 20.0
Boet 13.3 + 6.7 30.9 + 5.9 A 17.6
Tk 40.2 + 15.8 25.9 +9.5 14.3
R (/L) J5 W 108.7 =+ 25.2 104.4 =+ 21.2 4.2
og KA 122.1 =+ 24.9 113.1 =+ 23.4 9.1
A DZ 130.1 =+ 26.4 122.3 =+ 24.4 7.8
RDel 132.4 + 32.3 147.2 =+ 32.0 A 14.8
F5 131.8 =+ 10.2 141.9 =+ 20.3 A 10,1
vF ) AL — R 120.2 +13.2 112.9 +5.0 7.3
o7 B DZE 149.5 =+ 14.1 114.2 =+ 7.7 35.3
554 140.0 =+ 24.9 93.7 =+ 925.8 46.3
Bnétk 133.2 +20.8 133.9 =+ 12.3 A 0.7
EAk 135.6 + 25.9 110.6 =+ 24.9 25.0
SR ESD, kE[E- AR O ML F AR DA R T (p<0. 05)
H26 HEDZEH (F4) n=4, ZThLHMIn=5
027 204t (F4) n=3, £l idn=5
Table 6 U > JdRTOFEELL
WEEH U HEAT: S il i LS — A
TR F5 1 64.6 + 12.8 50.9 + 6.3 13.7
126 LA 43.7 +£3.6 42.9 +£7.8 0.8
T D 45.9 * 4.5 52.8 *+ 7.8 A 6.9
BEOek 55.9 + 2.1 77.5 =+ 5.4° A 21.6
751 62.8 + 2.7 57.3 £6.9 5.5
vF ) AL — R 59.2 =+ 6.3 57.4 + 7.7 1.8
A DZEH 53.9 + 5.0 57.7 + 7.2 A 3.8
2T e 51.9 =+ 8.1 37.2 & 4. 4 14.7
Bostk 75.6 + 6.3 98.1 + 8 9" A 22.5
Tk 98.8 + 16.0 91.0 + 37.2 7.8
S ESD, kA AR O MR ISR 0 2 % 7R (p<0. 05)

H26 3FEDOFH () n=4, TN In=5
H27 RO’ (F4%) n=3, ZiLlsMIn=5

Table 7 UXOdRTO#ARYU T 1/ —IvE. DPPH 5T HILHHRRE

HEIHH U AR i R GES IS — 4R
WARY 7z /) —)bi 7 347.9 £ 55.0 265.3 =+ 8.6 82.6
(mg GAE/100m1) Ho6 EUS 318.0 =+ 32.0 327.4 =+ 52.6 AN 9.3
A D 373.3 £ 19.9 393.9 =+ 34.1 A 20.6

Eoels 486.9 =+ 47.4 454.1 *+ 61.8 32.8

F5H 278.8 £ 105.9 366.0 =+ 59.3 A 87.2

F ) AAL— b 256.0 £ 13.0 226.9 =+ 37.3 29.1

o7 WA D2 2568.7 £ 51.5 269.8 £ 31.1 A 11

k5 518.7 £ 42.3 402.4 =+ 16.0° 116. 2

BEo41g 519.4 =+ 33.4 466.2 =+ 32.1 53.1

Ak 2656.1 £ 22.1 278.0 =+ 34.8 A 12.8

Z U h ViR 758 2898.1 =+ 185.7 2076.5 = 174.0" 821.6
(Trolox¥ & (n 126 ACS 2537.7 =+ 153.1 2325.0 £ 153.7 212.7
T DR 3016.8 =£ 254.7 2067.5 = 83, 3" 949. 3

REOEE 3066. 1 £ 204.8 2862.3 =+ 352.1 203. 7

J5H 2189.3 £ 132.1 2067.9 =+ 103.0 121. 4

v AL —F 1863.1 =£ 61.6 1741.7 £ 169.7 121.4

Ho7 WA DZFH 2167.9 =£ 90.3 2027.4 =+ 103.6 140. 5

Bt 2356.0 + 62.7 2308.3 £ 72.1 47.6

BEoak 2125.0 £ 138.2 2243.3 =+ 56.3 A 118.3

Ak 1963.1 =+ 54.2 1913.1 =+ 222.2 50.0

¥ 8D, (LA SRR ORI AR 07 & 7R F (p<0. 05)
H26 WEDTER (4%) n=4, ZNLHIn=5
H27 Boets (F49) n=3, ZiLlsIn=5
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