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Influence of bagging on quality of “Ruixue” apple
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Abstract: [Objective) This study investigated the influences of bagging appearance and internal quality
of “Ruixue” apple fruit. [Method)] With late ripening apple cultivar “Ruixue” as material,its external qual-
ity indexes were determined using the conventional method (including chromatic aberration, fruit surface
finish index,fruit shape index,fruit rust index,and sun burning fruit rate). Additionally,internal quality in-
dexes such as weight, firmness, soluble sugar and titratable acid of single fruit were measured. The main
components and contents of soluble sugar were separated and determined using ultrasonic water extraction
method and high performance liquid chromatography. The headspace solid phase micro extraction method
and gas chromatography-mass spectrometry (GC-MS) were applied to extract and determine the volatile
components and their contents. [Result] Bagging with single paper significantly improved surface smooth
finish and kept the yellow appearance of the “Ruixue” apple compared with non-bagging fruit (P<C0. 05).
The total sugar content was significantly decreased with the maximum reduction in sucrose and sorbitol,

followed by fructose. The fruits with single bagging had higher total sugar content compared to double bag-
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ging fruits,among which fructose was significantly higher while glucose (P<C0. 05),sucrose and sorbitol

had no significant changes. There were significant differences in the compositions and contents of aroma

substances of fruits among different treatments. Bagging fruits had lower total contents and types of aroma

substances compared with non-bagging fruit, especially the “fruity type” ester compounds were inhibited

significantly (P<C0.05). [Conclusion] Comprehensively considering the influences of bagging, fruit quali-

ty,cost and efficiency,bagging with single paper is recommended.

Key words: “Ruixue”apple; bagging; quality; soluble sugar;aroma material
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Table 1 Comparison of fruit exterior quality of “Ruixue” apple from different treatments
o T G 1F Chromatie abereation RECHIER  RARE % RBRK
Treat ¢ Fruit shape Fruit surface Sun burning Fruit rust
reatmen index L a b finish index fruit rate index
W24 Double paper bag 0. 92 ab 64.00 b 12.73 a 20.16 b 3.23a 7.50 a 1.47 ab
B2 4% Single paper bag 0.93 a 74.46 a —5.89b 26.50 a 3.80 a 0 ¢ 1.13 b
X} CK 0.90 b 61.48 b —5.71 b 24.54 ab 2.23b 5.83 b 1.60 a

i P APV EE G AR NE FREROR 22 538 S0 BE K. % 2.3 .

Note: Different letters within same columm indicate significant difference at 5% level. The same for Table 2 and 3.
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Fig. 1 Mature “Ruixue” apple fruits of no bagging (A) ,single paper bag (B) and double paper bag (C)
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Table 2 Comparison of fruit interior quality of “Ruixue” apple from different treatments
JOEL) R g i/ (kg » em™2)  AIEPEEE Y/ % A E R/ &5 2 L
Treatment Weight Firmness Soluble sugar Titratable acid Sugar-acid ratio
AMJZ4% Double paper bag 200.10 a 9.61 a 17.1b 0.21b 81.43 a
BA 248 Single paper bag 196. 74 a 9.59 a 17.3 b 0.28 ab 61.79 b
X CK 204.00 a 8.94 b 17.9 a 0.35 a 51.14 ¢
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Table 3 Comparison of soluble sugar contents in “Ruixue” apple fruits from different treatments mg/g
Ak ¥ T i %6 Wl b3 Ty MR
Treatment Sucrose Glucose Fructose Sorbitol Total content
W)Z4§ Double paper bag 128.02 b 29.78 a 125.00 ¢ 21.75 b 304.55 b
A2 4% Single paper bag 126.01 b 33.99 a 135.51 b 21.74 b 317.25 b
X CK 166.98 a 31.56 a 153.95 a 29.92 a 382.41 a
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Table 4 GC-MS analysis of volatile compounds in “Ruixue” apple fruits from different treatments ng/g
R XZE 4 BU=ES X iR
Volatile compounds Double paper bag Single paper bag CK
1- T f# 1-Butanol 1.565 a 1.358 a 0.599 b
2-F1 3£-1-T ¥ 2-methyl-1-Butanol 1.578 a 1.352 b 1.306 b
1-¢ [ 1-Hexanol 19.508 b 19.814 a 8.619 ¢
(E)-2-CL #is B (E)-2-Hexen-1-ol 1.618 a 0.467 ¢ 0.824 b
1-2£ 5 1-Octanol 0.123 ¢ 0.533 b 0.647 a
C. % Hexanal 24.902 a 21.597 b 21.074 ¢
2-C I 2-Hexenal 45.568 a 40.708 b 36.058 ¢
¥ Octanal 0.036 b — 0.082 a
ZX @ Decanal 0.112 a 0.029 b 0.016 b
C ik £ fif Ethyl hexanoate 0.247 b 0.274 a —
T RN propyl butyrate 0.729 a 0.361 b 0.197 ¢
2-H 3 T ERIN AR propyl 2-methylbutyrate 0.034 — 0.213
Z. TR T lig Butyl acetate — — 7.347
A2 T B Butyl propionate 0.509 b 0.487 b 1.029 a
A Z-3-H1 3£ T g 3-methylbutyl propanoate — — 0.134
O R-2-H B T HE 2-methylbutyl acetate 0.352 ¢ 8.064 b 17.946 a
TR T Butyl butyrate 8.244 a 3.061 b 2.318 ¢
2-H1 3£ TR T fiE Butyl 2-methylbutanoate 2.123 ¢ 2.536 b 5.028 a

TR-2-H H T /5 2-methylbutyl butyrate 0.316 a 0.088 b 0.062
2-H AT RR-2-F & TR

o

2-methylbutyl 2-methylbutyrate 0.323 0.067 b 0.315 a
CiE-2 F 3 THE 2-methylbutyl hexanoate 0.195 a 0.068 b 0.027 ¢
LRI TE Pentyl acetate — — 0. 885
TR %M Pentyl butyrate 1.558 a 0.823 b 0.339 ¢
O R 1% HE pentyl hexanoate 0.368 a 0.085 ¢ 0.167 b
LR-()-3-C ¥ lis (Z2)-3-hexenyl acetate — — 0.070
ZR-(E)-2-C Kfig (E)-2-hexenyl acetate — — 1. 367
NER . BE hexyl propionate 1.030 b 0.516 ¢ 2.153 a
T'l& g Hexyl butyrate 51.710 a 29.637 b 14.998 ¢
LR O fiE Hexyl acetate 1.945 b 10. 764 ¢ 42.074 a
C R O fif Hexyl hexanoate 5.757 a 4.463 b 2.268 ¢
B R IR O s Hexyl tiglate — 0.034 b 1.349 a
2-F BE N R C iE hexyl 2-methylpropionate 1.056 b 0.888 ¢ 1.946 a
2-H 3L TER O FE hexyl 2-methylbutyrate 14.249 ¢ 18.750 b 51.458 a
Z R PEfig heptyl acetate — — 0. 055
2-F 3L TR BeTiR heptyl 2-methylbutyrate — — 0.631
D-# 8% D-Limonene — — 0.084
2 - F MM trans-a-Bergamotene 1.044 a 0.127 b 0.178 b
2,4- "R T HFE W 2,4-Di-tert-butylphenol — 3.429 b 4.713 a
o e B a-Farnesene 14. 027 — —
fi£2& Alcohols 24.392 a 23.524 a 11.995 b
2% Aldehydes 70.618 a 62.334 ab 57.230 b
fig 2 Esters 90.745 b 80.966 b 154. 406 a
2% Terpenoids 15.071 a 3.556 b 4.975 b
i Total content 200. 826 b 170. 380 ¢ 228.606 a
=" RR AR R . ARG NS F R R 25 538 50 BEKE,
Note:“— indicates not detected. Different lowercase letters within same row indicate significant difference at 5% level.
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