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Abstract: The study was aimed to clarify the effects of different bag types on fruit quality and postharvest storage of
Dongshizao pomelo, and screen suitable bag types to provide reference for production and application. In this study,
23-year-old Dongshizao pomelo trees were used as the experimental material, fruit without bagging was used as the
control group, fruit bagging was carried out with 8 types of bags, including 60-mesh nylon mesh bag, 80-mesh nylon
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mesh bag, unilateral polyethylene-paper bag, white nonwoven bag, green-single-layer bag, white-single-layer bag, sin-
gle-layer bag with yellow outside and black inside, double-layer bag with yellow outside and black inside. Fruit quality
difference between harvest and post-harvest storage was compared, and comprehensive evaluation was carried out by
the subordinative function method. The results showed that the white-single-layer bag significantly increased the single
fruit weight by 47.86%, double-layer bag with yellow outside and black inside significantly decreased the pericarp
thickness by 28.19%, and the total soluble solids (TSS) content of fruits with single-layer bag with yellow outside and
black inside was significantly decreased. The titratable acid (TA) content of fruits with unilateral polyethylene-paper
bag, single-layer bag with yellow outside and black inside, double-layer bag with yellow outside and black inside were
decreased. While the single-layer bag with yellow outside and black inside, double-layer bag with yellow outside and
black inside were significantly improved the TSS/TA rate by 19.71% and 34.40%, respectively. At harvest, the compre-
hensive evaluation of fruit quality revealed that fruits bagged with the double-layer bag with yellow exterior and black
interior achieved the highest score (0.56), followed by those with the single-layer bag of the same design (0.55), both
outperforming the unbagged control (0.50) and white single-layer bag (0.49). During postharvest storage, the fruit
weight loss rate generally increased with storage duration, except for one transparent paper bag treatment, and peaked
on the 45th day of storage. Throughout the storage period, significant differences were observed in various fruit quality
indices, including edible rate, juice yield, soluble sugar, soluble protein, TSS, and TA content, with fluctuations influ-
enced by bag type. Regardless of treatment, the inherent quality indices of the fruit pulp exhibited significant variability
rather than a simple upward or downward trend. The bagged fruits also displayed a distinct ‘returned acidity’ phenome-
non, with the timing and intensity of this phenomenon influenced by the type of bag used. The comprehensive evalua-
tion of postharvest storage quality showed that the average comprehensive score of fruits bagged with the white sin-
gle-layer bag gradually increased with extended storage time, reaching the highest average score (0.65) among all
treatments, with the smallest coefficient of variation (5.14%). In conclusion, while fruits bagged with the single-layer
and double-layer bags with yellow exterior and black interior demonstrated superior comprehensive quality at harvest,
they exhibited greater quality fluctuations and poorer storage stability. Conversely, although the initial harvest quality of
fruits bagged with the white single-layer bag was slightly inferior to the control, this treatment exhibited the smallest
variation range in storage quality, coupled with the highest overall storage quality and stability. Therefore, the white
single-layer bag is recommended as the primary bagging option for the production and cultivation of Dongshizao pom-
elo, offering a balanced approach to optimizing both fruit quality and postharvest storage performance.

Keywords: Dongshizao pummelo; bagging; fruit quality; storage characteristic; comprehensive evaluation
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Tab. 1  Fruit quality of Dongshizao pummelo at harvest with different bagging treatments
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x1 ARERLEFRIXEHRERE®ER

4 R R RERE T IR RN TSS 4k
Treatment Single fruit mass/g Per;zzzl;nz};Ck- Edible rate/% Julcer:t);t/{)zctlon Julc}closjtce ::%}:ture TSS content/%
CK 904.20+233.77" 10.36+0.30™ 58.67+3.17" 74.13£2.18% 87.70£0.61% 11.23£0.21%
60M 711.23£75.25¢ 10.88+0.77% 54.72+1.91* 77.36+2.18% 88.10£0.36™ 10.77+0.15%
8OM 744.90£100.57> 9.26+0.88*° 54.29+2.30% 75.90+4.51% 87.87+0.06" 10.90+0.17%¢
DT 746.70+37.60 8.94+2.27" 56.70+2.74% 80.11+7.82° 88.20+0.56™ 11.07+0.32%¢
WF 1042.43+361.37° 10.54+1.05% 53.42+3.80° 70.29+3.64° 87.23+0.40° 11.47+0.21°
LD 794.23+77.39% 9.94+1.96™ 55.85+2.16™ 75.25+3.59™ 87.97+0.81" 11.10+0.53%
BD 1336.93+166.90° 11.63+1.01° 58.85+2.65™ 77.51£1.37% 87.77+0.38% 10.83+0.21%°
HD 828.57+101.96" 9.66+1.09*° 58.74+1.70" 76.89+3.43% 88.63+1.37° 10.43+0.40°
HS 702.40+38.26° 7.44£0.23¢ 59.68+4.09° 76.90£1.75% 87.27+0.40° 11.33+0.58%
b3 TA Fit Lilirdad ALV R A Ve ik
Treatment TA content/% TSS/TA SS cotent/(mg-g " sp content/(mg-g Y Vc content/(mg-g D]

CK 0.86+0.11° 13.14+1.59" 6.73£1.59™ 0.45+0.07° 0.43+0.01%*

60M 0.88+0.05* 12.26+0.67° 4.77+1.34° 0.31+0.25° 0.39£0.03%

8OM 0.80+0.04™ 13.60£0.91°¢ 5.84+1.34™ 0.42+0.02° 0.46+0.03"

DT 0.74+0.06" 14.97+1.51% 5.5140.46° 0.29+0.33* 0.37+0.01°

WF 0.85+0.09™ 13.57+1.11° 7.57£0.89" 0.45+0.21° 0.44+0.03%

LD 0.91£0.05° 12.29+1.19¢ 4.9241.47° 0.43+0.09° 0.410.06™

BD 0.85+0.04 12.81+0.39% 6.81£0.45% 0.41+0.06" 0.40+0.03

HD 0.67+0.05° 15.73+1.72% 5.40+0.93° 0.48+0.22° 0.38+0.06°

HS 0.64+0.05° 17.66%1.13° 5.10£0.52° 0.37£0.15° 0.38+0.07°

T WS AR/ NE 5 R m A B 22 52 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference among treatments (P<0.05).
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Tab. 2 Comprehensive evaluation of different bagging treatments on fruit quality of Dongshizaoy pummelo at harvest
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CK 0.32 0.30 0.84 0.39 0.34 0.77 0.19 0.16 0.70 0.84 0.63 0.50 3
60M 0.01 0.18 0.21 0.72 0.62 0.33 0.11 0.00 0.00 0.11 0.26 0.23 9
80M 0.07 0.57 0.14 0.57 0.46 0.45 0.41 0.25 0.38 0.68 1.00 0.45 5
DT 0.07 0.64 0.53 1.00 0.69 0.62 0.63 0.50 0.26 0.00 0.00 0.45 6
WF 0.54 0.26 0.00 0.00 0.00 1.00 0.22 0.24 1.00 0.84 0.81 0.45 7
LD 0.14 0.40 0.39 0.51 0.53 0.64 0.00 0.01 0.05 0.74 0.44 0.35 8
BD 1.00 0.00 0.87 0.74 0.39 0.38 0.22 0.10 0.73 0.63 0.37 0.49 4
HD 0.20 0.47 0.85 0.67 1.00 0.00 0.89 0.64 0.23 1.00 0.11 0.55 2
HS 0.00 1.00 1.00 0.67 0.03 0.87 1.00 1.00 0.12 0.42 0.07 0.56 1
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Fig. 1 The variation of fruit weight loss ratio (A) and weight loss velocity (B) of stored Dongshizao
pummel with different bagging treatments
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Tab. 3 The variation of edible rate, juice extraction rate, juicy sac moisture content of stored Dongshizao
pummel with different bagging treatments
) ] ¥ 5L s} ] Storage time/d T AR R
=2 Ak ¥ Variable
Index Treatment 0 15 30 45 60 Avelr age gtal.‘ldt?rd coeffi-
value eviation cient/%
W%y CK 58.67£3.17°%°  61.27+£3.574%°  68.46+2.44  62.29+0.65°  70.50+2.62*"  64.24  5.01 7.81
60M 54.72+1.9148%  56.20+£7.35%°  62.10£3.21%%® 67.94+2.16™  66.34+6.08"" 61.46 5.90 9.60
8OM 54.29+230%%  56.85+£3.205°  65.13+2.14%"  61.50+1.56""  63.38+1.98"° 60.23 4.53 7.53
DT 56.70+2.74*%  65.90+£0.42""  62.85+11.73% 62.93+£5.75"  70.74+9.80"" 63.82 5.11 8.01
WF 53.42+3.80%"  59.67+4.61*P" 62.32+8.24""  64.79+15.14**  64.55+£2.75"° 60.95 4.69 7.69
LD 55.85£2.16"%  60.69+£1.70*%> 58.97+4.73%* 64.45+3.17  66.20+£1.41* 6123  4.17 6.81
BD 58.85+2.65%%  59.53+3.60"%° 62.26+1.28" 68.34+2.15"  66.80+£5.71"  63.15  4.26 6.75
HD 58.74+1.70%8" 58 58+4 8178 59.67+1.35%"  57.97+2.15%  64.26+6.00"° 59.84  2.54 4.25
HS 59.68+4.09%"  59.09+5.78"P%  5926+4.39%"  60.8244.33%"  61.82+4.15" 60.13 1.16 1.93
Wit CK 74.13£2.18%%  74.24£0.64P"  72.69+2.71"*  68.02+£3.52*%"  69.29+£6.49*%  71.67  2.86 3.99
60M 77.36x2. 185" 73.40+£4.22°""  74.95+2.60""  63.93+4.41°5  66.89+3.15""  71.30 5.66 7.94
8OM 75.90+4.514%  76.31£0.725* 71.29+4.02%%  66.23+4.09%  64.55+£1.75%  70.86 5.40 7.62
DT 80.11+7.82%"  80.48+3.85%%" 66.93+6.55°  58.97+6.61°"  65.54+4.05*%"  70.41 9.52 13.52
WF 70.29+3.64%"  78.79£1.56"5 67.07+11.38"" 68.87+2.95*  65.18+£2.65"°  70.04 5.25 7.50
LD 7525435978 75.72+2.385P* 73.70+7.42%*  56.56+£5.07°  66.77+£6.40"%*  69.60 8.13 11.68
BD 775113748 75.55+2.285P0 72 88+8.73A"  68.86+5.09"  70.96+3.214° 73.15 3.47 4.74
HD 76.89+3.437B%®  82.00+£2.36""  73.53x2.314%  59.74+7.24"B  66.72+3.86"5¢  71.78 8.72 12.15
HS 76.90+1.75"%  71.32+£5.49P"®  69.37+4.33%%  64.61+4.24"B 62.48+1.96% 68.93 5.69 8.26
N Ak CK 87.70£0.61*%*  86.67+1.10"  86.93+0.74"*  85.97+2.92**  86.40+£0.95"*  86.73  0.65 0.75
F1% 60M 88.10+0.36%5"  87.60+1.00%*  87.27+0.85"  86.93+1.08"*  86.83+0.32° 87.35 0.52 0.59
8OM 87.87+0.06""  88.07+£1.30"  86.77+0.38%"  86.53+1.16"  87.20+1.21*° 87.29 0.67 0.77
DT 88.20+0.56"%"  87.27+0.95"  86.67+0.31*" 86.63+0.85™  85.33+1.594° 86.82 1.05 1.20
WF 87.23+0.40%  87.50+£0.95*  87.50+0.72*"  87.50+0.61**  86.37£1.01*° 87.22 0.49 0.56
LD 87.97+0.817%"  87.67+£0.46"  87.10+0.40"™ 86.57+0.25*  85.80+0.61"° 87.02 0.87 1.00
BD 87.77+£0.38%B"  86.73+0.67%*  86.17+2.14%  85.47+0.29"*  85.47+]1.55% 86.32 0.97 1.12
HD 88.63+£1.37%"  87.47+0.80"° 86.07+1.10"°  87.43+0.95%  85.77+1.02*° 87.07 1.17 1.34
HS 87.27+0.40%  86.53+0.81%"  86.63+0.51*" 87.23+1.05%"  86.27+0.90* 86.79 0.44 0.51
T« R BVEE 5 AR [ K G 7R R R S ) A B ] 22 53 8 3 P<0.05 ), AT 508 5 AN [ /NG 5 3 7R 7R ) IF 3 ) [7) 22 57 B 35 P<0.05 ),

Note: Different uppercase letters in the same column indicate significant difference at different treatments (P<0.05); Different lowercase
letters in the same row indicate significant difference at different storage time (P<0.05).
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Tab. 4 The variation of TSS content, TA content, TSS/TA ratio of stored Dongshizao
pummel with different bagging treatments
s fb % 8] Storage time/d TYIE bR %iiiﬁ:{
Index Treat- 0 5 30 45 60 Average Stapdgrd coeffi-
ment value deviation cient/%
TSS Zrit/% CK 11.23£0.21°B%  11.87£0.90*® 10.60£0.36™°  12.03+0.84"P™ 12.70+0.50* 11.69 0.80 6.85
60M  10.77£0.15°  11.37£0.06"5*® 9.87+0.31%°  12.03+0.84*%*  11.90+0.35* 11.19 0.89 7.97
8OM  10.90+0.17*3 11.17£0.29*®" 10.73£0.38"  11.37£0.15°"  12.43+0.76"* 11.32 0.67 5.90
DT 11.07£0.3245¢% 11.33+0.424%% 10.33+0.38%°  12.10+0.62*%"" 13.03+1.40* 11.57 1.03 8.92
WF 11.47£0.21"°  10.87£0.15%" 10.33+0.50"  11.47+0.12%°  12.57+1.03* 11.34 0.83 7.34
LD 11.10£0.53*%"  10.80£0.26%  10.03+0.25%  11.90+0.46"%"  12.57+0.38" 11.28 0.98 8.71
BD 10.83+0.21°B  11.57+0.35%*® 10.67+1.16"°  12.67+0.38"*  12.87+0.86™ 11.72 1.02 8.67
HD 10.4340.40%  10.97+0.35%°  10.17+0.32%  11.90+0.26"5*  12.234+0.35" 11.14 0.90 8.09
HS 11.33+£0.5845%  11.87+0.45%  10.30£0.26*  10.90£0.17°"  12.204£0.70* 11.32 0.76 6.68
TA &&/% CK 0.86+0.11" 0.74£0.07*  0.71£0.06*  0.83£0.09"*  0.88+0.19*"* 0.81 0.07 9.20
60M 0.88+0.05%° 0.61£0.04%°  0.76+0.03"%  0.87+0.12"%*  0.80+0.05% 0.78 0.11 14.02
80M 0.80+0.04"®  0.66+0.01*P" 0.75£0.07"B®  0.78+0.10"%*®  0.85+0.16"% 0.77 0.07 9.09
DT 0.74£0.06%*  0.66£0.04"P°  0.72+0.03%>  0.83+0.03*®*  0.82+0.01"* 0.75 0.07 9.24
WF 0.85+0.095*  0.70+0.08"5" 0.75+0.0345®  0.76+0.055"  (0.84+0.03"B* 0.78 0.06 8.02
LD 0.91+0.05" 0.71£0.04*%"  0.72+0.02***  0.73£0.03*®"  0.86+0.03""* 0.78 0.09 11.71
BD 0.85+£0.04"%  0.6120.03%°  0.75£0.09"* 0.84+0.06"%*  0.86+0.10"* 0.78 0.10 13.27
HD 0.67+0.05<° 0.67£0.13*®"  0.810.03*®"  0.89+0.09" 0.87+0.02"B¢ 0.78 0.11 13.95
HS 0.64+0.05° 0.70£0.03*®"  0.82+0.04  0.83+0.05"" 1.11£0.32% 0.82 0.18 22.19
%17 1 CK 13.14£1.59P*  16.11£1.72*5%  14.93+£1.36%  14.49+0.74*5*  14.91+2.89%%* 14,71 1.07 7.27
TSSITA oM 12.26+0.67™  18.79+1.32%%  12.95+0.845° 14.09+2.43%°  14.85+0.96*E° 1459  2.56 17.52
80M  13.60+0.91%P* 16.8420.52*P" 14.44+1.16"%" 14.70£1.55"""  15.00+3.03***  14.92 1.19 8.00
DT 14971515 17.12£0.97*%*  14.4420.95"%" 14.61£1.17*%"® 15.97+1.83*  15.42 1.12 7.25
WF 13.57+1.118P% 15574154482 13.74+1.03%%  15.05£0.76"%*  14.94+1.71°%  14.57 0.88 6.01
LD 122941197 15.32+1.125%®  13.88+0.56"" 16.41£1.35  14.63£0.705®  14.50 1.55 10.70
BD 12.81£0.39°  18.88+1.00*  14.40+1.95%° 15.21+1.49%%"  15.09+1.98*% 1528 2.23 14.61
HD 157317275 16.99+4.16"%* 12.57+0.84%"  13.40+1.23%*  14.07£0.61**"®  14.55 1.79 12.30
HS 17.66£1.13%"  17.04£0.52*%  12.63£0.79"  13.10£0.54%°  11.4242.52%° 14.37 2.79 19.45
T« R BVEE 5 AR [ K G 7R R R S ) A B ] 22 53 8 3 P<0.05 ), AT 508 5 AN [ /NG 5 3 7R 7R ) IF 3 ) [7) 22 57 B 35 P<0.05 ),

Note: Different uppercase letters in the same column indicate significant difference at different treatments (P<0.05); Different lowercase
letters in the same row indicate significant difference at different storage time (P<0.05).
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Tab. 5 The variation of soluble sugar content, soluble protein content, vitamin C content of stored Dongshizao
pummel with different bagging treatments
ek Ab 7 ¥ 5L st ] Storage time/d FYIEH EE ARRE
Index Treat- 0 s 30 45 60 Average Stapdgrd Varia_ble coo-
ment value deviation efficient/%
Al s A CK  6.73£1.59"%" 7.85+1.245%% §19+0.46"™ 9.24+0.98"%* 9.80+1.42" 8.36 1.20 14.37
/(mg-g") 60M  4.77+1.34%°  7.20£0.50%"  6.68+1.62*" 6.06£0.23P® 6.43+0.78%°"  6.23 0.91 14.68
8OM  5.84+1.34%%%  6.91+£0.92%° 9.03+1.834%  6.79+£1.37°P® 5.65+1.225° .84 1.34 19.63
DT  5.5120.46%  8.46+0.74*5" 8.03+1.17*" 6.02+1.76°® 7.01£0.87°*®  7.00 1.26 18.03
WF  7.57+0.89""  8.10£1.03*%* 7.39+1.10*" 8.51=1.08"P" 5.86+0.67°" 7.49 1.01 13.54
LD  4.92+1.47%  7.20£1.30%% 7.46+1.54" 9.17+1.54"%"  6.46+0.425 7.04 1.55 21.98
BD  6.81x0.45"% 9.86+0.58""  7.58+2.19"" 10.41£1.32**  6.64+0.69"" 8.26 1.76 21.28
HD  5.40+0.93%"  8.29+1.24"P" 9,08+1.22* 6.13£0.58®"  5.63+0.49°°  6.91 1.67 24.16
HS  5.10+£0.52%°  8.38+1.04*P" 7.68+2.04"® 5.64+2.11°°  4.94+0.47° 6.35 1.58 24.86
A EEN SR CK o 0.45£0.07*  0.31£0.01°"  0.24£0.04"¢ 0.34+0.05*%"  0.18+£0.03**“*  0.30 0.10 33.32
/(mg-g™) 60M  0.31+0.25%°  0.23£0.10**  0.28+0.02*° 0.27+£0.02%  0.13£0.01°®  0.24 0.07 28.99
8OM  0.42+0.02*"  0.25+0.05*"  0.24+0.01"*° 0.28+0.02*%"  0.18+0.05**°  0.27 0.09 32.77
DT  0.29+0.33%"  0.26£0.05*"  0.26+0.05%* 0.32+0.04"*  0.23+0.04"" 0.27 0.03 12.75
WE  0.45+£0.21%  0.29+0.01°%®  0.25£0.03*° 0.29+0.01°5%® 0.16+0.02°°®  0.29 0.10 36.20
LD  0.43£0.09*  0.23+0.05"®  0.24+0.04" 0.36£0.06""  0.11£0.03" 0.27 0.12 45.56
BD  0.41£0.06*  0.23+0.07*°  0.29+0.05"° 0.29+0.02"%"  0.20+0.04*5*  0.28 0.08 27.66
HD  0.48+0.22*"  0.24+0.03*°  0.23£0.05"" 0.35+0.04"® 0.23+0.01"° 0.31 0.11 35.80
HS  0.37£0.15%  0.28+0.03"* 0.25+0.05*"" 0.3420.08""" 0.19+0.055"  0.29 0.07 24.86
Ve &8 CK  0.43+0.01%* 0.42+0.05*%* 0.43+0.03** 0.46+0.08**  0.40+0.05"* 0.43 0.02 5.32
/(mg-g™") 60M  0.39+0.03*B* 0.41+0.04*% 0.37+0.02** 0.40+£0.12%*  0.42+0.01™ 0.40 0.02 4.65
80M  0.46+0.03%"  0.36£0.01%°  0.41£0.01** 0.46+0.02**  0.39+£0.07* 0.42 0.04 10.67
DT  0.37£0.01%  0.41£0.05*5" 0.40+0.06"" 0.46£0.05*"  0.45£0.08" 0.42 0.04 8.76
WF  0.44+0.03"%%® 0.37£0.02%"° 0.36£0.04" 0.43£0.07*"  0.46+0.03"* 0.41 0.04 10.59
LD  0.41£0.06"® 0.40£0.06""" 0.35+0.02*" 0.442£0.06""  0.40£0.03* 0.40 0.03 8.05
BD  0.40+0.03*5"  0.49+0.04*"  0.40+0.06** 0.45£0.05*"  0.52+0.13*" 0.46 0.05 11.77
HD  0.38+0.06%  0.41+0.06"®* 0.38+0.06™ 0.46£0.09"*  0.47+0.09*" 0.42 0.04 10.12
HS  0.38+£0.07°"® 0.47+0.08*"  0.35£0.02*° 0.39+0.05*"  0.42+0.04*" 0.40 0.05 11.64

T« R B0 5 AN TR RS 7B 3R A [ Ak 2L ] 22 57 18 35 P<0.05), [RIAT U 5 AN Rl /NG S B: 3275 R [R] I A ) 22 57 58 35 P<0.05 ),
Note: Different uppercase letters in the same column indicate significant difference at different treatments (P<0.05); Different lowercase
letters in the same row indicate significant difference at different storage time (P<0.05).
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Fig. 2 Comprehensive evaluation of fruit quality in stored
Dongshizao pummelo with different bagging treatments
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Tab. 6 Average comprehensive score and comprehensive
score variable coefficient of stored Dongshizao pummel
with different bagging treatments

wm  TREAES WREXR BRRM
Treatment Average com- Standard Variable coef-

prehensive score  deviation ficient/%
CK 0.59 0.13 21.82
60M 0.49 0.03 5.44
80M 0.52 0.13 24.26
DT 0.51 0.07 14.12
WF 0.51 0.11 21.51
LD 0.45 0.16 36.39
BD 0.65 0.03 5.14
HD 0.41 0.06 15.21
HS 0.34 0.12 33.69
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