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Effect of fruit bagging with different types of bags on fruit quality of
‘Ruixue’ apple

FAN Miaomiao, TAO Ru, ZHANG Tianhao, WANG Hui, WANG Shuang, SUN Lulong, GAO Hua
(College of Horticulture, Northwest A & F University, Yangling 712100, Shaanxi, China)

Abstract: [ObjectivelThe effect of fruit bagging with different bag types on fruit quality of ‘Ruixue’
apple were studied in order to screen the suitable bags for ‘Rixue’ apple. [Methods]) Four- year-old
‘Ruixue’ apple trees grafted on dwarfing self-rooted M26 were used as the test material. Use different
fruit bags to process ‘Ruixue’ fruit, including inner infrared brown fruit bag (A), yellow stripe + white
double light fruit bag (B), yellow stripe + white cotton paper fruit bag (C), red stripe + white cotton pa-
per fruit bag (D), Baikang fruit bag (E), surface-coated green fruit bag (F), Laiyang green fruit bag (G).
With fruit without bagging serving as the control, 7 types of fruit bags were used to study their effects
on the fruit quality of ‘Ruixue’. [Results]Compared with the control, type A bag, a double-layer bag
significantly increased the L* value compared with the other fruit bag types and the control. Compared
with the control, the treatment increased L* value by 16.0% and vitamin C content by 3.33%. The rela-
tive content of aldehydes increased by 85.48%; fruit shape index, chlorophyll a, b and carotenoid con-
tents decreased by 6.52%, 94.44%, 80.00%, and 69.23%, respectively; the soluble solids decreased by
11.11%. There were 12 species of aroma substances detected, 50.0% fewer compared with the control.
Type B bag significantly decreased chlorophyll a, chlorophyll b and carotenoid contents by 50.00%,
46.67% and 53.85% compared with the control, respectively. There were 16 species of aroma substanc-
es detected, 33.33% fewer than the control. The fruit shape index, soluble solids, titratable acid and vita-
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min C were not significantly affected. The contents of chlorophyll a, chlorophyll b and carotenoids in
fruit bagged by type C bags were 36.11%, 40.00%, and 46.16% significantly lower than the control, re-
spectively. Vitamin C content was significantly and 12.10% lower than the control. 14 kinds of aroma
substances were detected in this treatment. The other indicators were not significantly affected. Type D
bags significantly reduced the contents of chlorophyll a, chlorophyll b and carotenoids by 61.11%,
46.67%, and 46.15%, respectively. Vitamin C was 2.93% lower than that of the control, and there were
16 species of aroma substances detected. The other indicators were not significantly different from the
control. The single-layer type E bags significantly improved the smoothness of the fruit surface. The rel-
ative content of aldehydes was significantly and 66.56% lower than that of the control. 21 species of
aroma substances were detected. In addition, there was no significant difference between the fruit shape
index, fruit soluble solid content, titratable acid and vitamin C content of the fruits treated with different
fruit bags and the control fruits. In treatment with type F bags, there were 19 aroma species detected,
and fruit shape index, soluble solids, titratable acid and vitamin C were not significantly affected. The ti-
tratable acid in the treatment with type G bag was 20.0% higher than that of the control, while fruit
shape index was 5.43% lower than the control. 17 kinds of aroma substances were detected in this bag-
ging treatment. The content of solids and vitamin C were not significantly different from the control.
[ Conclusion]Bagging significantly improved the appearance quality of ‘Ruixue’ fruit, but it had some
impact on the intrinsic quality of the fruit. Different types of fruit bags displayed different effects on the
internal and external quality of the fruit. The 7 types of fruit bags all improved the smoothness of the
peel of the fruit. The fruit bagged tended to become smaller and the color became lighter. Bagging re-
duced the intrinsic quality at varied degrees. Aroma substances were reduced by bagging treatments.
The single-layer fruit bag had less change in fruit quality compared with the double layered bags. Based
on the effects on the appearance quality and intrinsic quality of ‘Ruixue’ fruit, the double-layered type
B bags (yellow stripes + white double light) and the single-layered type E bags (white resistance) were
the best.
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Table 1 Fruit bag types, manufacturers, sizes and characteristics

G et A=K Ft% Fr R
Numbering Type Manufacturer Specification/mm  Features
A W2 RAE AR 155x180 VOEY S AR
Double fruit bag Hongtai Fruit Bag Factory Outer bag gray, inner bag red
B MR ARAR MARRAR) 155x180 AMEH A, WIS BRI
Double fruit bag Hongtai Fruit Bag Factory Yellow outer bag, white waxed inner bag
C W)z R A4E AR 155x180 AMEH 0, AR E 44T
Double fruit bag Hongtai Fruit Bag Factory Outer bag yellow, inner bag white cotton paper
D W7 RAE AR 155x180 SR, WA AR AR
Double fruit bag Hongtai Fruit Bag Factory Outer bag red, inner bag white cotton paper
E RRAE IR 155x180 [SREREN]
Single layer fruit bag Hongtai Fruit Bag Factory White single layer bag
F RAUR AR 155x180 SR ZRE, BB AR
Single layer fruit bag Hongtai Fruit Bag Factory Laiyang green, sunshine rose bag
G HLE RS R 155x180 RIRG, RIZ IR

Single layer fruit bag Hongtai Fruit Bag Factory

Surface coated with green surface, coated with wax
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Table 2 Effects of different fruit bags on fruit shape index

of ‘Ruixue’

WAz AR ESIZE
Qb - .

Longitudinal Lateral Fruit shape
Treatment R . .

diameter/mm diameter/mm index
A 68.87+4.86 a 79.63t7.12 a 0.87+0.04 b
B 72.24+3.35a 79.45+2.35 a 0.91+0.03 ab
C 71.99+3.97 a 79.77£2.62 a 0.90+0.05 ab
D 71.93+6.25 a 80.08+3.22 a 0.90+0.05 ab
E 70.02+4.13 a 77.98+2.14 a 0.90+0.03 ab
F 73.52+6.11 a 78.51+6.34 a 0.94+0.03 a
G 71.81+4.05a 82.39+4.09 a 0.87+0.02 b
CK 74.16+£3.80 a 81.07+2.54 a 0.92+0.04 a

L HE R E 3 AL A A AT P B R AR S A A
[N FREFRRZ R EE (p<0.05), T,

Note: The data are the mean + standard error from three independent
biological replicates, different small letters in the same column indi-
cate significant differences (p < 0.05),the same below.

212 RRARRmME REEFNH R AFR
SRS LA E TR GR 3, o, A R4S L st
() LB 4 25 v T LA SRR ROt R, A B R R v T
16.0%,B.C.E.F.G LR L L*MEE » AR

®3 TRRKX WE RELBFEHNZIM
Table 3 Effect of different fruit bags on the color

of ‘Ruixue’ fruit

'I&'i;jftment * a b

A 83.96x1.03 a -5.90+0.58 a 29.22+1.05d

B 77.75+£2.13 ¢ -13.23+1.12 cd 40.47+1.28 ¢

C 77.05+1.97 cd -14.34+1.89 de 42.37x2.47b

D 79.94+1.99 b -12.32+2.16 ¢ 39.76x£1.80 c

E 77.01+1.21 cd -12.64+1.50 cd 45.04+1.16 a

F 75.77+1.28 d -15.07+1.71 e 44.32+0.62 a

G 76.83+1.97 cd -14.34+1.82 de 44.29+1.30 a

CK 72.40+2.11 e -8.61+2.17 b 43.38x1.79 ab
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Table 4 Effects of different fruit bags on chlorophyll

contentsin  ‘Ruixue’ peel
i w4 a) w2 ER b) e E R
Chlorophyll a Chlorophyll b Carotenoids
Treatment
content/(mg-g?*) content/(mg-g*) content/(mg-g*)
A 0.002+0.001 e 0.003+0.001 d 0.004+0.001 e
B 0.018+0.002 cd 0.008+0.002 ¢ 0.006+0.002 de
C 0.023+0.001 cd 0.009+0.002 bc 0.007+0.001 cd
D 0.014+0.004 d 0.008+0.003 ¢ 0.007+0.002 cd
E 0.033+0.003 ab 0.013+0.002 ab 0.010+0.002 ab
F 0.026+0.002 bc 0.011+0.002 bc 0.008+0.001 bc
G 0.019+0.001 cd 0.009+0.004 bc 0.006+0.002 cde
CK 0.036+0.004 a 0.015+0.003 a 0.013+0.003 a
22 ARIREX WE REAEMRAIFMN
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Table 5 Effects of different color fruit bags on the internal quality of Ruixue fruits

A R W WOTHIRRED  wCTHm) LI WO R ©)
Treatment Single fruit mass/g Firmness/(kg-cm?) Soluble sugar content/% Titratable acid content/% Sugar-acid ratio zln:tglr:éré(;f)ontent/
A 211.81+17.53 a 7.60+0.45 a 13.28+0.82 ¢ 0.18+0.03 cd 76.81+5.28 ab 7.75+0.09 a
B 231.69+14.69 a 7.22+0.42 a 14.19+0.69 b 0.17+0.02 d 84.91+6.64 a 7.37£0.01 be
C 237.38+16.45a 7.42+0.61 a 14.18+0.63 b 0.23+0.04 ab 62.89+8.10 ¢ 6.59+0.03 d
D 227.00+19.39 a 7.50+0.68 a 14.73+0.65 ab 0.23+0.02 ab 64.90+7.38 bc 7.28+0.09 ¢
E 225.31+12.43 a 7.48+0.64 a 14.39+0.62 ab 0.21+0.04 abc 72.69+5.99 be 7.22+0.17 ¢
F 245.81+19.24 a 7.33+0.65 a 14.65+0.76 a 0.24+0.04 ab 64.97+9.68 bc 7.53+0.14 b
G 245.25+21.72 a 7.14+0.55 a 14.49+0.71 a 0.24+0.04 a 62.56+7.66 c 7.31+0.02 ¢
CK 248.06+18.96 a 7.39£0.42 a 14.94+0.24 ab 0.20+0.01 bed 72.85+2.97 bc 7.50+0.03 b
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Table 6 The effect of different fruit bags on the aroma content of ‘Rixue’ fruit

AN [F) SR A0 1 5

FERANE RSy Relative content in different bagging treatments/%
\olatile compounds

A B C D E F G CK
1E T % Hexanal 14.49 8.43 6.02 8.61 1.42 2.45 2.15 3.98
2- LT 2-Hexenal 54.33 35.07 28.59 41.84 10.99 21.57 19.62 32.93
(2)-2-T:Jfifi% 2-Heptenal, (2)- N N N N N N N 0.21
SRR O 5.75 11.77 19.05 15.17 20.81 22.90 20.36 19.49
Butanoic acid, 2-methyl-, hexyl ester
s+ ROl N N N N 0.22 0.18 N 0.28
Propanoic acid, 2-methyl-, hexyl ester
T8 LI Acetic acid, hexyl ester N N N N N N N 0.25
LR I Hexanoic acid, pentyl ester N N N N 0.20 N N 0.19
L2 CU 1 Hexanoic acid, hexyl ester N 0.52 0.72 0.49 1.14 0.71 0.67 1.12
TR S R N N N 0.32 0.30 0.31 0.28 0.50
Butanoic acid, 2-methylbutyl ester
T2 ¥ Butanoic acid, hexyl ester 2.06 1.64 1.59 1.34 1.45 1.23 1.21 2.35
T2 T T Butanoic acid, butyl ester 0.96 0.79 0.44 0.34 0.33 0.37 0.42 1.07
PR 7 T N N N N N N N 0.20
1-Butanol,3-methyl-,propanoate
A2 CLJ¥ Propanoic acid, hexyl ester N N N 0.29 0.15 N 0.41
3-FAE- TR N 0.33 0.28 0.49 0.42 0.33 0.72
Butyl 3-methylpentanoate
2-FR L TR i N 0.29 0.41 0.41 0.41 0.4 0.45 0.42
Butanoic acid, 2-methyl-, pentyl ester
2-FEE TR T s 0.72 0.92 0.69 0.77 0.78 0.98 0.95 1.52
Butyl 2-methylbutanoate
2- WAL TR 2- HH L T N 0.28 0.34 0.77 0.67 0.75 0.54 0.65
Butanoicacid,2-methyl-,2-methylbutyl ester
2-FH L TR IR N N N N 0.28 N N N
Butanoic acid, 2-methyl-, propy! ester
2- TP AL T LR I N N N 0.16 0.49 0.34 0.25 0.34
Hexanoic acid, 2-methylbutyl ester
(-T2 CHlH N 0.43 0.30 N 0.24 0.16 0.23 0.44
Butanoic acid, 2-hexeny!| ester, (2)-
T2 <15 Butanoic acid, ethyl ester 1.23 0.48 N N N N N N
1E LK 2.1 Hexanoic acid, ethyl ester 1.92 0.58 N N N N N N
1E L 1-Hexanol 7.16 3.53 2.04 1.62 0.79 0.74 1.40 2.15
Jz 3-2- O -1- 2-Hexen-1-ol, (E)- 1.66 1.34 0.71 0.54 0.25 0.22 0.43 1.10
2-F 5 T ¢ 1-Butanol, 2-methyl- 2.20 0.81 N 1.28 1.16 1.03 0.75 1.45
a-72: W8 )% (3Z,6E)-a-Farnesene; 7.22 32.29 36.61 25.17 55.83 43.20 48.44 26.13
FF 32 B J75 B 5-Hepten-2-one, 6-methyl- N N N N N N N 0.30
it Total 99.71 99.17 97.84 99.11 98.37 98.21 98.49 98.20

VE“N7FoRAKH . Note: “N” means not detected.
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Fig. 1 Absolute content of classified aroma substances in different fruit bagging treatments
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Table 7 Relative contents of classification aroma substances in different fruit bagging treatments %
Qb3 fig BN i e FoAth %
Treatment Aldehydes Esters Alcohols Olefins Others
A 68.83+£0.011 a 12.79+0.005 f 11.02+0.003 a 7.22+0.008 f 0.14+0.002 b
B 43.73+0.116 bc 16.93+0.016 e 5.40+0.021 b 32.29+0.094 de 1.65+0.004 a
C 34.61+£0.215 ¢ 23.94+0.076 ¢ 3.26+0.038 cd 36.61+0.152 cd 1.58+0.008 a
D 50.45+0.068 b 19.57+0.027 d 3.40+0.006 cd 25.17+0.051 e 1.41+0.005 a
E 12.41+0.002 e 27.85+0.003 ab 2.19+0.001 d 55.83+0.002 a 1.72+0.003 a
F 24.02+0.045d 28.84+0.012 a 2.03+0.004 d 43.20+0.039 bc 1.91+0.007 a
G 21.77+0.054 de 25.70+0.005 bc 2.67+0.006 d 48.44+0.053 ab 1.42+0.007 a
CK 37.11+0.047 ¢ 29.83+0.013 a 4.71+0.004 be 26.13+0.036 € 2.11+0.003 a
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32 ERM'EE FRRIAEMRRIFME
I TN, B SR AR 58 v 1) 55 D' [R5 3 21
R R GRTREREZ WD AT
e, [A) R A HIE (1 2R B2 R 1 J L 2% s iy HLZR
B 6 & 7= 4 A i dhy ik A Rl R S 22
[ I (R4 = B 3 4 5 4 93BG 2R DS 5771
RN RS o BT B, S ECERR AT RS
AT AT P [ 4 5 BERRAIRT . 30l AR SRAR sk
59 7 O6E RAC YIRS, Y0 FEAR  AA T 1 R skia
ey, Wb TR SEFEL R R Arakawa S5
WEFER I, BRRAAE R SRR RS R R
I, LA R WE 5 5 B EL U B, B TR BSOS TR A
There ARG b, R RAR R E 1K 7 SR S [ R
BU, 2 5 AR T SRS R ATV R [ TR R 0 R
RN SR SR R T 2 R R SRAR SR S A E
JRTE 35 . X AT RE 5 XUR RAR I IE L R
IR B I RAE AT DL HE S R S A K, 1 58
HOLEIER, f R SL & i B,
33 ERM'EE ERRILBSMTHEN
AR S R R AR B AR AT B
b RS E AR S AR, 2 RSP E
AR RSN S R A U A 2 7, RS
FERSEH AL & BRI T AERR L, B4R
FRLFALETENAEZERLEALEN

59.97%. ABFFLH, XS IRAHEL , 7 AR AR R L&

AT RSB A, X2 S AR b B R S ) A S
PR R KT B RS R s, X P E R AT RE S
AN [E) A o7 R A8 () B, 375 6 2R IR FE 1 R S A PR
B Ok, BXUESEPIN 40 E LRI AR, R
BT F B R RN B 2R AL A 1 A
e ERE AURENEY S B m, BRERE
{1 AU AR vk, T LT A AN e 2R ) ol 5 B 20 PRI, B 2%
VIR SRS T ARESRLIT G, FECR LA R
WA TR . ARG L X2 FAS R S 5 X AR L,
BRI & T, Be RS A P R R =
RIS GXRARLLC B & Z 5. 50 ANBFFC R I T
FLEY G AR I R L 2 B LR AR, L0
R B IG N2 (R A S BT ) 77 AR B, T R AR B
P 3 IR 20 B ORI AR O IR ) R IE , BAE R S &
1% 3 1k (ethylene receptors, ERS) J& Al % i& B & F
W, S ERTABRRS AR RES
ity (lipoxygenase , LOX) % [A] | I it & i (alcohol de-
hydrogenase, ADH) & [ . 2 T 1, B pbAfE I =48 11
S 2 A Ok D T 2 MALOX A MAADH % [X % 7&
R B SRS U, T SRR S AR R s

(g RS R T [ SR 488 % 3 SR 75 S 0 R 11 5
WML, G AT
4 4B

EART R E AR BT R SEI AL AR 5, 7 Rl



1334

®OW

4k

K #37%

SRAR AL B 24 2R S A SR B O v AR B 25 L R R
N AR, AR RS A FE B BLAS [
FERI AR o AN [R5 3t f0y SR AR TRDAH BL AL, B2 SRAR AR
S T AR AL/ 5 B I o R R S, U SRARR SR s
PAE R R R . 2 BB MR AR B 57 2R
SEAN L ity 5 R YA et R RS2, AR B8 AN, BLXUZR
RIEBOGHFZFL+EIOO M ERRECH IO R
Bt o

SEZ Y HLk References:

[1]

[2]

[3]

[4]

[5]

6]

(71

EHFBG MO, WRaE AR, R R, RS, T R
PR SR Tl SR 2 A XUR  Jo R XU it J52 [3]. o RO R
2010,43(1):2300-2306.

WANG Haibo, LI Linguang, CHEN Xuesen, LI Huifeng, YANG
Jianming, LIU Jiafen, WANG Chao. Flavors and flavor quality
of apple fruits of middle-early maturity[J]. Scientia Agricultura
Sinica,2010,43 (1): 2300-2306.

AR R A S AOE SRR T Bk 9] R
#%,2016,33(3):374-377.

GAO Hua, ZHAO Zhengyang, WANG Leicun. Breeding of a
new apple variety ‘Ruixue’[J]. Journal of Fruit Science, 2016,
33(3):374-377.

PV, 5K, b B AR AR B AR 4 b SR U SR e
Fi R B & 5RE K R AL 77 H 2, 2013(15) :5-10.
SUN Yan, ZHANG Yuan, LI Zhongyong, XU Jizhong. The de-
velopment of the skin structure of bagged ‘Red Fuji” apple fruit
and its relationship with cracks[J]. Northern Horticulture, 2013
(15): 5-10.

EARWE, Z2ERF, NS . BT AL AR E R[]
L1 P U7 90 K 2 241, 2008, 22(3) : 81-83.

WANG Huafeng, QIN Cuiping, GAO Liging. Effect of bagging
on growth and development of young pear fruit[J]. Journal of
Shanxi Normal University,2008,22(3): 81-83.

[ SR AR S 22 75 4L AR AR A N 20 v L A RS
RARR AW S RS B RS2 [3]. b FE R 7 SR, 2016,
45 (3):141-143.

LI Enmao, XU Yan, AN Xiuhong, LI Min, CHENG Cungang,
LI Zhuang, LIU Shangtao. Effects of different color fruit bags
on fruit quality of Red Fuji apples[J]. South China Fruits, 2016,
45 (3): 141-143.

BRI, VSO BA B L B AR 3 L BT A 2 e 9], 15 B
Ak 23], 2005, 14(4): 191-193.

WEI Jianmei, FAN Chonghui, ZHAO Zhengyang. Effects of
bagging on the quality of Gala apples [J]. Journal of Northwest
Agricultural Sciences,2005,14(4): 191-193.
TG BM AR R T B R N R R A A
PR M [J]. 35 8 A0l K2 2 3 CEH AR BR[O 5 2009, 26 (4)
330-333.

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

WANG Shaomin, WEI Shuwei, ZHAI Heng. Effect of bagging
on aroma substances of Fuji apple during storage [J]. Journal of
Qingdao Agricultural University (Natural Science Edition),
2009,26(4): 330-333.

SRABGE, RKT , 5B, 2, B BRAE NI, 2255 40 . AN AL
AR ¢ et L R I £ 3 S R [0, BT SR
F}%,2016,53(10) : 1801-1809.

ZHANG Xiude, SONG Chengxiu, LI Enmao, LI Zhuang, LI
Min, CHENG Cungang, AN Xiuhong. Effects of different color
fruit bags on chlorophyll content and quality of ‘Jinguan’ peel
[J]. Xinjiang Agricultural Sciences,2016,53(10): 1801-1809 .
gk, gk R, i IE SC L AN [ e AR AR QSR S e
K G B BE IR K3 20 Hr [9]. SR 2241, 2007, 24(5): 605-610.
ZHANG Xueying, ZHANG Shanglong, YE Zhengwen. Analysis
of influencing factors of different color fruit bags on plum fruit
coloring and anthocyanin synthesis[J]. Journal of Fruit Science,
2007, 24(5): 605-610.

i R 22 54, R A R B R AR NI AN A B 4R
X e 3R AR S A A KR 9], v R U R, 2018, 47
(5): 72-76.

LI Enmao, AN Xiuhong, LI Min, LI Zhuang, ZHAO Deying,
CHENG Cungang. Effects of different color fruit bags on aroma
components of Fuji apple fruit[J]. South China Fruits, 2018, 47
(5): 72-76.

KRR AL, 50 R M BAE BB . 3 SR R B
B JUAS 8 T b 2R S S R 7 S 23 M (9] R 224l
2019,36(5):590-602.

LIU Junling, LI Hongguang, DANG Meile, YANG Huijuan,
ZHAO Zhengyang. Difference analysis of aroma components of
new apple variety ‘Ruixue’ and several common varieties[J].
Journal of Fruit Science,2019,36(5): 590-602.

XS AP K, B KR, B, e R B AR
TSRS A S [J]. PG AR MRRHEOR S R CH AR
4 ,2018,46(7):117-123.

DENG Rui, YUAN Zhongyu, XIA Xue, LIU Zhenzhong, SHI
Tao, GAO Hua, ZHAO Zhengyang. Effect of bagging on fruit
quality of ‘Ruixue’ apple[J]. Journal of Northwest A & F Uni-
versity (Natural Science Edition),2018,46(7): 117-123.

EE L CERB M BB B AR E[D]. M - AR
MRAHR 2, 2019.

LI Jing. Selection of special fruit-growing bags for new apple va-
riety ‘Ruixue’ [D]. Yangling: Northwest A & F University,
2019.

WRIEHT, BREAR 5 . P IR SR S U 1 U
B — g ], [EZ 4k, 2004, 31(5) : 663-665.

CHEN Meixia, CHEN Xuesen, FENG Baochun. Gas chromatog-
raphy-mass spectrometry analysis of aroma components of two
apricot varieties [J]. Acta Horticulturae Sinica,2004,31(5): 663-
665.

SREOE, ERSE, £ R R A FS BT B 5 [J].



oM

B RRAR S ANTF)RARNS i S S RS 5 K

1335

[16]

[17]

[18]

[19]

[20]

[21]

[22]

A4 %4, 2005, 25(5) : 1082-1087.

ZHANG lJianguang, WANG Huiying, WANG Mei. Effects of
bagging on the ecological environment of apple microdomains
[J]. Acta Ecologica Sinica,2005,25(5): 1082-1087.

FEAEW], MR BAAE , MIRAE, B RV, SR A . B RN
b3 R R S ANTE T R (3], b R, 2002
(4):9-10.

CHENG Cungang, LIU Fengzhi, WEI Changcun, CONG Pei-
hua, YANG Zhenfeng, DONG Limei. Effects of bagging on
chlorophyll and anthocyanin content in Fuji apple peel[J]. China
Fruits,2002(4): 9-10.

ILAG L L, KUMAR A M, SOLL D. Light regulation of chloro-
phyll biosynthesis at the level of 5 aminolevuli-nate formation
in Arabidopsis[J]. The Plant Cell,1994,6(2): 265-275.
VR, ok LB, 22 I DGR A SR B I N A ey
BRI RE R [J]. R A2 35 24% , 2003, 14(11) : 1833-1836..

TAO Jun, ZHANG Shanglong, AN Xinmin. Effects of light on
carotenoids and color formation of citrus peel [J]. Chinese Jour-
nal of Applied Ecology,2003,14(11): 1833-1836.

HONG K H, KIM J K, JANG H |, CHOI J H. Effect of paper
sources for bagging on the appearance of fruit skin in Oriental
pears (Pyrus pyrifolia Nakai cv. Gam chonbae and Yeongsan-
bae) [J]. Horticulture Environment & Biotechnology, 1999, 40
(5): 554-558.

HIRATSUKA S, YOKOYAMA Y, NISHIMURA H, MIYAZA-
KI T, NADA K. Fruit photosynthesis and phosphoenolpyruvate
carboxylase activity as affected by lightproof fruit bagging in
Satsuma Mandarin[J]. Journal of the American Society for Horti-
cultural Science,2012,137(4): 215-220.

ARAKAWA O, UEMATSU N, NAKAJIMA H. Effect of bag-
ging on fruit quality in apples (Malus pumila) [J]. Bulletin of
the Faculty of Agriculture Hirosaki University, 1994, 120(3):
828-831.

XU H X, CHEN J W, XIE M. Effect of different light transmit-

(23]

[24]

[25]

[26]

[27]

tance paper bags on fruit quality and antioxidant capacity in lo-
quat[J]. Journal of the Science Food and Agriculture, 2010, 90
(11): 1783-1788.

PR, B FMOE, BEE, RN BN EE R
TS SR IR [3]. B AR A RO 2 R 2011, 19(4)
843-847.

LI Huifeng, WANG Haibo, LI Linguang, LU Deguo, YANG
Jianming. Effects of bagging on ‘Hanfu’ apple aroma com-
pounds [J]. Chinese Journal of Eco- Agriculture, 2011, 19(4):
843-847.

XU, T SR Pl B A AL E S SO A
Sy K FE ], R 2441, 2006, 23(3) : 322-325.

ZHAO Feng, WANG Shaomin, GAO Huajun, SUN Shan. Effect
of bagging on the content of aromatic substances of Red Fuji ap-
ple[J]. Journal of Fruit Science,2006,23(3): 322-325.
LIDP,XUYF,SUNLP,LIULX,HUXL,LIDQ,SHUH
R. Salicylic acid, ethephon, and methyl jasmonate enhance ester
regeneration in 1- MCP-treated apple fruit after longterm cold
storage[J]. Journal of Agricultural and Food Chemistry, 2006,
54(11): 3887-3895.

SCHAFFER R J, FRIEL E N, SOULEYRE E J F, BOLITHO K,
THODEY K, LEDGER S E, BOWEN J H, MA J, NAIN B, CO-
HEN D, GLEAVE A P, CROWHURST R N, JANSSEN B J,
YAO J L, NEWCOMB R D. A genomics approach reveals that
aroma production in apple is controlled by ethylene predomi-
nantly at the final step in each biosynthetic pathway[J]. Plant
Physiology, 2007, 144(4): 1899-1912.
T, =) ROK TR A SR, R EIL, M BAEXS
CH R SRS I RS R AR DG IR R A T 9], & R
%,2020,41(4):1-14.

FENG Shuaishuai, YAN Chengtai, ZHANG Tianhao, ZHANG
Li, JI Miaomiao, WANG Fan, GAO Hua. Effects of bagging on
aroma components and expression of related genes in ‘Ruixue’
apples [J]. Food Science,2020,41(4): 1-14.



