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Effects of Different Light Filter Bags on Sunburn and Fruit Quality of
Pomegranate Fruit

QIN Gaihua, JIA Botao, SU Ying, LIU Chunyan, LI Jiyu, CAO Zhen, YANG Zhi, YU Qing

Institute of Horticulture Research, Anhui Academy of Agricultural Sciences / Key Laboratory of Horticultural Crop Germplasm In-
novation and Utilization (Co-construction by Ministry and Province) / Key Laboratory of Horticultural Crop Genetic Improvement
and Eco-physiology of Anhui Province / Key Laboratory of Fruit Quality and Developmental Biology of Anhui Academy of Agri-
cultural Sciences, Hefei, Anhui 230001, China

Abstract: Five different light filter bags including red, green, blue, white and double kraft bag were selected to study the
effects of different color filter bags on the sunburn incidence and fruit quality of pomegranate. The sunburn index of
pomegranate fruit decreased from 62.42% to 100%, comparing to non-bagged fruits. Principal component analysis
showed that bagging mainly affected four quality indicators of pomegranate fruit, including titratable acid, soluble sol-
ids content, soluble sugar and seed hardness. The content of soluble sugar increased by 26.72% in the red bag, the seed
hardness decreased by 35.58%, and the SSC and titratable acidity did not change significantly. The content of titratable
acid, SSC and soluble sugar in the green bag fruit increased by 5.80%, 7.03%, 15.40% respectively, seed hardness de-
creased by 56.30%. The content of titratable acid, SSC and soluble sugar in the blue bag increased by 11.59%, 9.38%,
23.55%, and the seed hardness decreased by 16.26%. Titratable acid, SSC of fruits and seed hardness in the white bag
decreased by 17.39%, 2.89% and 35.63%, respectively. The titratable acid and soluble solids of the fruits in the kraft bag
increased by 8.70% and 11.17%, respectively, and the seed hardness decreased by 38.91%. The comprehensive analysis
of the sunburn incidence and the internal and external quality of the fruit found that the red bag significantly improved
the appearance quality of the fruit, reduced the fruit sunburn index by 91.80%, significantly increased the soluble sugar
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content, and reduced the seed hardness. Therefore, the red bag is an ideal fruit bag for Hongyushizi.
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LR AR R L RUE S R AR, AR,
AT, KOREEE, 22 RIEREEEZ, 1
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Tab. 1 Types and specifications of bags
WK 25 Bt 635 121 % Ttransmittance of different wavelengths/%
Wavelength/nm £14% Red bag £§4% Green bag 4% Blue bag F14% White bag 4 J7 4K4¥ Kraft bag
<400 (54M%) 0.586 0.394 0.064 0.694 0.031
380~710 (DA WA &R ) 0.381 0.342 0.213 0755 0.011
380~460 ( £5) 0.098 0.241 0.532 0.498 0.010
460~520 (#%5%) 0.499 0.394 0.764 0.546 0.044
610~690 (1&5t) 0.701 0.488 0.078 0.797 0.035
690~780 (£15¢) 0.798 0.453 0.034 0.785 0.071
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PR A B KV T A, RS R e
B R, 0N Ly & BYAINT e R
BB AR R EE=1/L,x100%.

1.3 #HiELE

BymAb ¥R ] Excel 2019 A4, T ZE0H
(ANOVA), BEMZFIT. E8s 5l
SPSS 25.0 ( 3E[ ) BAFH#HAT M-

2 HER5H5H
21 ARBREARIZEKFBIAE

mE 1, B 2 Fiw, ARIEEEAS R R
F14) 8 G R 3 2 R AR AR AR, TR G R
(1) H AR LB R I BT TR

ME 1 ATLAE Y, 5 FPigobatss iR sk m
MR H AR SR —3 7E 10: 30 Z 0T,
S RIS NIRRT A SR . MR, BEE T E
PIHERS , 5 P RASPNIREE BT TR, &= 14: 30
LN TAOR, RS RIKRK R 4
FARAS | 2148 4. A% MR (CK, RELS ),
A%, TE S FPuELaRAe . 11: 30 f5, 4 pe4tsE



5 8 1]

ZAESE . ARITECARXT AR S B L2 i B 5 1707

SRR fe i, AR VIR B AR, DA B RAR
AORAICR B2, IARTBNVECR Bt

S p— —— 48
48l o MY ——CK

ol

SRIRE
Fruit surface temperature/‘C
NN
S

" \Q‘. '\\'. \q,'. {\)'. \b\.' .\(.)'. \b’.
At [A] Time
1 FEEBEXAENREEREEEN
Fig. 1 Diurnal variation of fruit surface temperature
in different fruit bags
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Fig. 2 Diurnal variation of light intensity in
different fruit bags
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Fig. 3  Fruit appearance
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S 4
5}
M‘g 10 + a
X% 8t a
o
®nE 6F
B3 4L
o
g 2t g
2 )
= 0 :
a4k B ER AR 4REER CK
ENE 3]
Different light filter bags
7
E 6 c b -
f
%53
KS 2
3 1
& o ,

a4e /IR OER B 4E44E K
NG
Different light filter bags

ANE/ NG FhE R R AL Bl R) 22 5 3 (P<0.05 ),
Different lowercase letters indicate significant difference among
treatments (P<0.05).
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Fig. 5 Effects of different light filter bags on peel moisture
content bags on peel thickness
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Fig. 6 Effects of different fruit bags on MDA and relative
electrical conductivity in pericarp of ‘Hongyushizi’
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20.70%. A4S 0 2 A AR SR SE Rk PR A
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Tab. 2 Effects of different fruit bags on fruit quality
(AR VA e 1y
o Yz 1 2 . ) AR i
g PR 100 seed (o HPRLINITE - HEIUR Copgpeming R soblesugrs MR
Treatment -see cluding outer uice yield.o cea hardness o SSC/% o TA/Y% content SSC/TA ratio
weight/g seed coat) seed/% /(g'mm ) /mg-g)
weight/g &8
2148 60.81+£1.27°  6.23+0.13¢ 89.75+0.42*  2971.23+£3.42° 12.73£0.06°  0.70+0.01° 15.55+0.17* 18.28°
LAY 65.20+0.88"  7.19+0.16° 82.02+1.05°  2015.48+1.11° 13.70+0.00°  0.73+0.02° 14.160.49" 18.71°
[y 44.11£0.72°  6.41+0.41¢ 85.46+1.05°  3862.00£4.36° 14.00£0.00*  0.77+0.02° 15.16+0.50* 18.23°
[SES 51.46+0.09¢  11.72+0.53° 86.03+0.31°  2968.80+19.9° 12.43+0.06°  0.57+0.03¢ 12.73%0.57° 21.80°
A% 40.91+0.497  9.83+0.12° 75.97+£0.09¢  2817.35£8.97% 14.23+£0.06*  0.75+0.01% 11.92+1.05¢ 18.86°
CK 53.44+0.53°  9.71+0.07° 81.82+0.06°  4612.42+1.07° 12.80+0.00¢  0.69+0.02° 12.2740.64° 18.61°
P<0.05

Note: Different lowercase letters indicate significant difference among treatments (P<0.05).

SRR T R — e R R e, Hrfa
AR, XS HRHE N 9.69% o

252 Rek#p 4 E WEANRECSRILTH
AAEVERDEY) (SSC). AIRERR (TA). AlETE
BE UL [ R e AT HL A R B, B4 R aR4s |
FNERAE IS AT B R 9 5 5 43 L X S
11.20%. 9.37%H1 7.03% (% 2), ER/dbn]—F
FERE RS R n A i, BaAs | 4
PN R IR G o e il o | I B AP LS |
26.72%. 15.40%F1 23.57%., =15 SSFI4F 2 454 ]
T A2 TR 5 1 B IR 3 i 5.80% . 11.60% .
8.70%, %= A AL SL W W i 2 R 2 & T K% 17.40%,
BT ARSI R A R A RO IR B AR A
[ R HUAE Ay S e SR S UK () 255 B F8 b, TEAR IR 5%
L O[] D8 AR R S [ R LS AR K

253 REBAWERY BT XAFEE
JEARARAL PR S A EORL R . A% ORI . PRI T
KPR RE | SRR W EEEIE Y. v
PERE AT R R LA B [ R LS 9 AN A TR AR A T
F RS, T S RS [R] 8 G 4 X A AR R S
FERZ e ) BN, ARERRAEER T 1 AR,
HHC 3 AT, X 3 A ER I RETTERCR
ik 89.435% (% 3 ). MK 4 AT LLE NS — Tl
TR IR R ] T R AN PR PR DR Y, HLARAE )
B4 NHE 2510 0.965 F1 0.910; %5 — F it
FEBR AT PERE , FRIE R A XA R 0.872; 25—
F2 R RL A B ELAT d5 e PO RRAE ] S A XHE, Ry
0.966, KL, FEA48XF 5L 5h 5T 11 52 M) 32 2 g e A
AIRERR . ATIAPEIE Y . TV A Rk e
4 BT

#*3 ARBRIMRITFNEFHIFEERFERTH®E
Tab. 3 characteristic value and variance contribution rate
of pomegranate fruit quality evaluation factors

TG WIRHRACME OrZETUCR RS ZETTIER

Principal Initial eigen- Variance con- Cumulative variance
component value tribution rate/% contribution rate/%
1 3.813 42.370 42.370
2 2.803 31.141 73.511
3 1.433 15.924 89.435

&4 EMSHEXRERE

Tab. 4 Principal component correlation matrix
AT 45 AiEMH Component eigenvalue
1w HoEAS BoERS BETRS
Index Principal Principal Principal
component 1 ~ component 2 component 3
HRLE -0.243 0.704 0.356
AR —0.648 —0.744 0.072
A T —0.178 -0.100 ~0.966
FPRLH 5% -0.385 0.837 ~0.080
R 0.860 —0.245 0.368
ATV R ) 0.910 -0.344 0.123
A S R 0.965 0.025 -0.213
TS 0.285 0.872 0.046
[ 2 L -0.758 -0.323 0.404

HR R 2 B3 B R S AR B P RRAE ) 5, 3T
A EW A, Al (1) ~ (3) iR,
F1=—0.064X,+(—0.170X,)+(—0.047X3)+
(—0.101X4)+0.225X5+0.239X+0.075 X7+

0.253X5+(~0.199X,) (1)
F,=0.251X;+(—0.265X,)+(—0.036X3)+0.299X,+
(—0.087X5)+(—0.123X6)+0.311X;+0.009Xs+

(~0.115Xy) (2)
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F3=0.249X,+0.050Xy+(—0.674X3)+(~0.056 Xy)
+0.257X5+0.086Xs+0.032X;+(—0.149X)+0.282Xo

(3)
AP, Xo~Xo Z0 00 B FORCEE | A% FORCE | APRLAS
JE | ORPRLIN R SREEEE . nE TR . W]
THERR . AT VRN [BIRREE 9 A dh IR AR 10 A
Bl o L3 A Ao X I Y 7 22 SRR A AL,
3B E LR EIPMBIRIE (4):
F 4=0.424F+0.311F,+0.159F; (4)
T8 507 T B S N 55 T e i
T AN R g e AR Ak IR 52 A 7E il TR Y 25 B0 4523 Al
4 (£5), LR mBm U IR SLLE 5 NTE R
JRME . HEZET 2 B SRR TN AS, Piix 2 4
AR AR PRI AR A i s AR R EARR
LHLEE AR, U 2 AP A A
RS R 2E

x5 ABRIMBRERSBARHSE
Tab. 5 Scores and ranking of principal components in
pomegranate fruit quality

SO

Ttreatment

il
Ranking

4% —0.103040 1.537512 0.001222 0.434670 2
N 0.545336 0.503383 1.344198 0.601502
LN 1.009035 0.326710 —0.837800 0.396227
H4s —1.707550 0.713044 0.679447 —0.394210
A Hz 0.926826 —1.586090 0.370799 —0.041340
CK —0.670600 —0.329260 —1.557860 —0.634440

Fz F3 F 7

[ N N O

3 Wit

H 22 B e i R st 1 s iy AR B 3, 2R
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