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Effects of different fruit bags on the quality of protected peach

and their comprehensive evaluation

WANG Yu, LI Yonghong, LI Jie, TIAN Qihang, TIAN Zhendong, LIU Guojian,

CHANG Ruifeng, WANG Zhaoyuan®
(Changli Institute of Polomogy, Hebei Academy of Agricultural and Forestry Sciences, Changli 066600, China)

Abstract To explore the influence of different fruit bags on the fruit quality of protected peach, two varieties of
protected peach, ‘C26-7-17’ and ‘Ruipan 25’ , were used as test materials, with no bagging as the control.
Four treatments, including yellow bag, white bag, and outer yellow and inner black bag, were set up to measure
the appearance and internal quality of the fruit. Correlation analysis and principal component analysis were
conducted on the measured indicators. A comprehensive evaluation was conducted on the application effects
of the three types of fruit bags. The results showed that: 1) In terms of appearance quality, the three types of

fruit bags had the same effect on the skin coloring of the two varieties. Under the treatment of yellow bag and
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outer yellow inner black bag, the brightness of the fruit peels of the two varieties increased, the coloration became
yellower, and the redness decreased. The fruit weight of ‘C26-7-17" significantly increased when treated with
a yellow outer layer and black inner bag (P<<0.05), while that of ‘Ruipan 25’ significantly decreased (P<<0.05).
The bagging reduced the hardness of the bark of both varieties, with the ‘C26-7-17" being the most obvious.
The fruit weight was significantly positively correlated with the longitudinal diameter, and b* was significantly
positively correlated with the longitudinal diameter. 2) In terms of internal quality, bagging had no significant
effect on the soluble solids content of the two varieties. The glucose content of ‘C26-7-17" was significantly
reduced under the yellow bag and white bag treatments (P<<0. 05), while that of ‘Ruipan 25° was significantly
increased (P<<0.05). All three fruit bags reduced the malic acid and citric acid contents of ‘C26-7-17" and
increased the tartaric acid content. Bagging increased the malic acid content of ‘Ruipan 25, yellow bags and
white bags increased the citric acid content, and white bags and those with yellow outside and black inside
reduced the tartaric acid content. There was an extremely significant positive correlation between the sucrose
content and the glucose content (P<C0.01), while the citric acid content and tartaric acid content were both
extremely significant negative correlations with the sucrose content and the glucose content (P<<0.01).
Moreover, the impact of bagging on quality varies by variety. 3) The most suitable fruit bags for the
comprehensive evaluation of the *C26-7-17’ and ‘Ruipan 25’ were outer yellow and inner black bags and yellow

bags, respectively. The research results provide reference for the application of fruit bags in protected peach

2025 4F 45 30 %

production in the northern regions.

Keywords peach; facility cultivation; fruit bag; fruit quality; comprehensive evaluation
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17 FEAh BN BAS b HE T R R SRR AR R R, o)
51k 230. 70 g F1 76. 95 mm, i 55 T4 1 30. 99 %
H110.23% (P<<0.05) ; BEASFI 1 4 4b #1L R PR
RS B F AR T X R (P<<0. 05), £ 44 Y
fifi ©C26-7-17" J 5218 i 3 F& Ik (P<<0. 05) , Hirf
DL FT 48 A1 B PN A% A 3 A AR e B o 3 i SR 4 k)
Hi gk 255 1 SE R E R R K, AT Ah P R
A Ab B N E REAR T B I 25 5 1Y R UR E (P<<
0.05) , FEAC LI 9. 98 %0 s AR J5 “ Hii g 25 % " I 21
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Table 1 Effects of different fruit bags on the appearance quality of protected peach

Wiz / i %/ R R/
o 5 1k B g J‘)\@ mm B #2 /mm TH})JLE?
: i . Longitudinal Transverse (kg/cm®)
Variety Treatment Fruit weight ) . .
diameter diameter Fruit hardness
X e 176.134+19.55b 67.7243.13a 69.8142.62b 9.15+0.67a
A% 136.61+17. 25d 61.214+3.63b 64.3142.93c 6.45+0.76b
C26-7-17
EES 156. 254 20. 33¢ 63.3842.18b 68.0643.45b 1.6740. 39¢
Fh B Py A 230.70+14. 14a 69.6142.05a 76.9544.48a 1.7640.42¢
X HR 136.15+9. 36a 45.30+2.47a 76.96+4. 25a 11.16+1.40a
W 25 B4R 138.43+10.13a 44.67+4.91a 78.2446. 46a 7.96=+0.74b
Ruipan 25 H 4% 147.91+11.03a 48.06=+3. 95a 77.27+2.70a 9.9541.50a
Ay R4S 122.57+12.93b 43.724+4.90a 76.0246. 05a 9.39+1.61ab

AN FREF R A3 2 8] 25 5 B 25 (P<<0.05) . R A,

Note: Different letters indicate significant differences between treatments (P<Z0. 05). The same below.
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Xof IR 2% S i 2 ELOR R AR R R S S, o 8 A
Xof BEOI B, 2168 B U/ 5 AR A0 BT TR il 5 X R

F2 TEREMNEERRIER

R BT B 25 . C26-7-17" #E B 45 4
BN SRAS AL IR O A 43 ) Ry 32. 53 F 34. 98, 1 1Y
ﬂn T 20.84% F129.92% (P<<0.05) , B #% {3, B
it B B 49 R0 Ah B P SR AR A0 PR S B T
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Table 2 Effects of different fruit bags on fruit coloration of protected peach

i fib . . .
Variety Treatment L “ b h
Xt 56.53+1.83¢ 9.51+1. 44a 26.9242.72¢ 70.4945.53b
) I 62.101.13b 4.9840.79b 32.53=+2.30b 82.18+2.12a
2601 EES 58. 14+ 1. 94c 9.18+1.35a 28.8142.81c 73.1946. 25b
AN A 65.44-+1. 14a 4.30=+0.57b 34.9841.12a 83.4043.43a
Xif R 54. 444 3. 96¢ 9.55+3.89 19.20+1.92a 68.264-4. 84c
T i 25 2 WA 62. 504 2. 40b 1.9042.89b 21.0541.91a 84.4347.98b
Ruipan 25 EES 57.2142. 60c 6.61+3.33a 19.6542. 25a 70.614-9. 03¢
AN A 68.63+2.02a —1.1641.31b 20.9941. 16a 93.2643. 55a
2.2 AREELLAIEITEZIEN N E SR b2 R A A4S 38N T By ik 255
2.2.1 XNTHEWEMY I TERES TR ) TRE W R 6 7 B I 4 A (P<20. 05D, 386 in Eb 1) 43

Hi 2 3 A, 25 485 T R ATV v B W
BEWAHE ., HEMASLHE EEMKT
CC26-7-17" 1 2R OBE R0 4G ME 00 BT A 4> B0 (P<
0.05), A L1 4 10. 55%~17. 19 % ; A1 % N BB A%
A FER CC26-7-17" 119 1L AL B AL 40 B0 B AR T
28.5% 5 *C26-7-17" Yy e bH o1 it o3 £t 78 FF 2 N

RASKE R AR, O 25. 96 mg/ g, (R 55 A b 3 AH

A 11,3196 A1 7.91% 5 AT 1k R 4 & i AE 1148
Ab FEF fem, O 12.18% R 5 H At b BE 22 BN
o EG I 255 0 Ll B I T ) BOFE B AN N A v
PN P A% A FHT B5E IE A3 O)  E RRAIR T 28, 26 %6
25.36% (P<C0.05) ; S48 @ F W N T “ #1255

B A ORE TR R A B (P<<0.05) , 38 i b B oA
9.31%.

R3 ARREINZERTAERERTAEERYSENH T
Table 3 Effects of different fruit bags on the contents of soluble sugar and soluble solids in protected peach

g TR 2 R E R A S WAL EE T 5y IR EE Y S
y T R 438/ )
i i Ak B (mg/g) Mass #/(mg/g) $/(mg/g) /%

. (mg/g) Mass . . . .
Variety Treatment ) fraction of Mass fraction of ~ Mass fraction of Soluble solids
fraction of sucrose .

fructose glucose sorbitol content
PO 28.28+1.90a 4.69+0.47a 3.9840. 28a 1.444+0.07a 10.55+1.04a
26717 A% 28.51+1.73a 3.9740. 34b 3.5240.18b 1.444+0. 14a 11.35+1.45a
o EES 28.25+1.03a 3.8940. 10b 3.5640.05b 1.444+0.08a 11.25+1.43a
SNEE PN MALE 25.96+0.51a 4.39+0. 27ab 4.15+0. 13a 1.03+0. 02b 10.62+1. 34a
Xf i 63.754+0.59b 3.5740.17a 5.69+0. 15b 1.384+0. 10a 11.83+0.78a
T 255 HAR 64.7840.88b 3.5940. 04a 6.2240. 14a 0.99+0.02b 11.30+0. 48a
Ruipan 25 15 4% 70.9640.41a 3.56=+0.10a 6.14=+0.21a 1.26+0.18a 12.18+1.19a
HhE N RAE 64.15+2.18b 3.4440.21a 5.3740.28b 1.03+0.08b 11.43+1.23a




5114

ERAF AN [ S AR B Bk R S B AR e % 2R AT 89

2.2.2 NAHMBELSZTHR A

EASALHL S PSR A PLER B R B A
AR RRAE (R 4o &R CC26-7-17" 1 34 &
AR Qb BRI FRAR T C26-7-17 BY 35 S R FAYT B R &
T W AR A BR T AN BN R AR S R
il i A, A b B Y 3 Fh R i 35 5 0] EAH HE 22
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20. 3% 5 W A1 PR 1Y Jon i 4y BUTE B AS IS WO B om
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Table 4 Effects of different fruit bags on organic acid component of protected peach

i i Ak 3 WA BT 8/ (mg/gd) MR 480/ (me/g) W A R T 43 %X/ (mg/g)
Variety Treatment Mass fraction of malic acid Mass fraction of citric acid ~ Mass fraction of tartaric acid
POl 3.3540. 31a 1.63+0. 14a 0.414-0. 06¢
4% 2.91+0. 14bc 0.9240.03c 0.714=0. 04dab
C26-7-17 e
4% 2.67+0.07c 1.13+0.13b 0.784-0.05a
S BN RAR 3.23+0. 16ab 1.03=£0. 01bc 0.6840.05b
X 1] 2.84=+0. 04c 0.33=£0.02bc 0.40£0.01a
i gk 25 g 3.40+0.01a 0.34=+0.0lab 0.40+0.02a
Ruipan 25 EEN 3.18-+0.03b 0.36-0.01a 0.32+0.02b
S B R4S 3.3840.02a 0.3140.01c 0.3340.01b
Hi WG 255 BB WOR AR T RRIR S AR BT T, REE R A A R A
BRI AR TAT IR S i, BARAIAN BN G AR R B RE M R AR R S R R 3 O
BARBEMTINAMRE R, RERTONERSE KA 25 HR a8S E 2503 0aM

Hh, EIREAS R A HLIR & B S A 2 R B
F(P<<0.05) o UL R Jot it 4 B e =l v A8 Ak B
(3.40 mg/g) , 715 R T & 43 B e = Ry 11 48 4k 38
(0. 36 mg/g) , 1 £ R 5t 1 J7 55 fe AIK A9 oy 11 4% 4 3
(0.32mg/g). LA KRE, BRI T 5l 255 °
SFA MR & & B, B AL PR 3R A HLIER & i
R .
2.3 EHEHESRISIREIAE K ST

Wit Ak 1 L b BT P AE ST 16 A4S 48 B 18] A7
e A TR FE A M SEvE (B 1D o #ESE R B - 76 0. 6~
0.8 3R AH I, >>0. 8y BEAH G o AL JoT 7 1
P56 L5 h WidLHE br Z 8] 2 4% B 3 F AH ¢
(P<<0.01),7>>0. 8; FLRLH 15 P42 Sy i Wb 35 1F AH G
KR (P<0.01),r=0.79. Y4215 o IEH LA ] fig
s TR SR H B B SR BN 8 5 AR R Y R 2B
M RIVB 5 S50 B R R R, BB AR R R b
SR, EREE MR RS R gk
AR R COMET D s LS A P R IE A G
AARE AR AR SN ZEMEL N, N

K(P<<0.01,7>>0.6) . BLAh, AR 55 8 %G L R
T R A OC, ST R e Ak W R A
O T A R it 5T R A D AR OGS 0Tk
W IEASC(P<<0. 0D, BEEWE S o 4k 1 3 Tkl ¢
(P<<0.01),
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1 PR P 4% A B TS I R Y 16 A T 4R A
77 F W4y 43 M1 (PCADY L, 15 3] 7 X AR I (L 2)
PC1 M PC24r B R T AR H Ay 44. 7% A1 21. 4%,
D TTER A E] T 66. 1%, K T A& 60% , 7] L)
fE BRI s AR A5 E . — e PCATR 43 B,
R i 22 T P 0 0 D) 2 S /)N | B ) 25 R
KU Hi W% 255 FIE &R C26-7-17" WA i Fp 22 ] X
S A PCLAI I M . 75 E #2551
PCA LRI e | 1 48 R X BRI A7 F /] — S B, U] 4G 4b
HMESARZE, BN ENEBREZRARE,
B A4S AN B N SR A% A 38 R SR S0 A 38 S 0 R A
S =3 R T e
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* indicates a significant difference (P<C0.05), ** indicates an extremely significant difference (P<C0.01). The size of the circle represents the

size of the correlation coefficient, and the displayed value is the specific correlation coefficient.
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Fig.1 Correlation among fruit quality indicators
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PCI (44.7%)
CKAXf I8, BD 378 F AR, HD 78 848, HHD 7R A BN JRAR . i Sk 3070 il JBHE A 220 ok Y AR A2 b 1 22 A b il 26 75 1 38 Al 20 1) D 22 BRI

R, TOUTHR A o B R0 A A b il 7 25 7L T3 018 AT o 2 € TR B R B € [ BB ) 3R A R C B 2550 1 C26-7-17 R 2 R 1 9590 E AR IR .
CK is the control, BD represents the white bag, HD represents the yellow bag, and HHD represents the outer yellow and inner black bag. The

arrows represent the quality indicator variables. The bottom and left axes indicate the variance contribution rates of the two principal components,

while the top and right axes show the loading values of each variable. The red and black circles denote the 95% confidence ellipses for the superior

lines *Ruipan 257 and ‘C26-7-17", respectively.

E2 ARMELELERNERS

Fig.2 Principal component analysis of the two varieties after bagging treatment
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Table 5 Matrix of component, eigenvalues, and cumulative contribution rate of each index

of *C26-7-17" under different fruit bags

8 #5 Index PC1 PC2 PC3 pPC4
b 0.920 0.249 —0.034 0.228
L 0.918 0.311 —0.117 0.159
3 0.821 0.214 —0.108 0. 460
a —0.674 —0.292 0.604 —0.184
6 R J5T 5 43 50 Mass fraction of citric acid —0.742 0.289 0. 490 —0.016
9 A1 R 5T 5 43 50 Mass fraction of tartaric acid 0.727 —0.536 —0. 147 —0.167
S SR B 4> B0 Mass fraction of malic acid —0.443 0.825 0.102 0.216
7 78 M T 4 1 Mass fraction of glucose —0.048 0.891 0.135 0.133
JRE ¥ I ik 43 0 Mass fraction of sucrose —0.379 —0.486 0.041 0. 641
LI 4 B2 5T 4 43 21 Mass fraction of sorbitol —0.522 —0.685 0.203 0.435
S A 4> 0 Mass fraction of fructose —0.523 0.680 0.035 0. 245
iil‘%blil iiﬁlgﬁﬁ/ﬁ\ﬁ Percentage content 0. 463 0 994 0,673 0,379
Y\ % Longitudinal diameter 0.652 —0.149 0.710 —0.108
Y B2 Al B Hardness with skin 0.092 0.963 0.156 —0.108
[ 4% Transverse diameter 0.556 —0.471 0. 600 —0. 164
BT Fruit weight 0. 399 0.785 0.437 —0.128
¥4 fE {8 Eigenvalue 5.902 5. 142 2.259 1.285
Jr 22 H 4t/ % Variance percentage 36.890 32.136 14.120 8.034
B 5Tk % /% Cumulative contribution rate 36.890 69. 027 83.147 91.181

F6 TRRELEBTHERSIED ZE/IREF

Table 6 The principal component scores, comprehensive scores, and ranking under different fruit bags

; LA
sy Fof . . . . . . i
. Kb 3 Treatment PC1 PC2 PC3 PC4 Comprehensive .
Variety Ranking
scores
Xif 1R —3.419 1.343 0. 654 0.265 —0.716 4
A% 0. 930 —1.563 —1.374 1.037 —0.270 2
C26-7-17
=B 0.195 —2.557 1.015 —0.845 —0.674 3
A1 P R A 2.293 2.777 —0.295 —0.457 1.660 1
% g 1.784 —1.277 —2.013 0.610 —0.896 3
BT 25 5 A% —0.826 0.272 1.483 1.557 2.486 1
Ruipan 25 F148 1.978  —0.341 1.380  —1.374 1.642 2
O E e —2.937 1. 346 —0.849 —0.793 —3.232 4
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Table 7 Matrix of component, eigenvalues, and cumulative contribution rate of each index

of ‘Ruipan25’ under different fruit bags

845 Index PC1 PC2 PC3 PC4

b 0. 084 0.914 0.194 0.249
L —0.622 0.763 0.076 -0. 030
n —0.622 0.757 0.047 0.092
a 0.937 —0.011 —0. 240 0. 089
T A6 12 I i 43 %X Mass fraction of citric acid 0.648 0.017 0.634 —0.092
0 A7 iR 5T i 4 0 Mass fraction of tartaric acid 0. 344 —0.167 —0.092 0. 890
SRR 5T i 43 X Mass fraction of malic acid —0.595 0.502 0.587 —0.033
] 25 B 0T i 43 X Mass fraction of glucose 0.324 —0.314 0.816 0. 266
T A T I 43 %X Mass fraction of sucrose 0.383 —0.226 0.663 —0.592
111 A4 5 5 11 43 80 Mass fraction of sorbitol 0.665 —0.361 —0.412 —0.184
S0 5 i 4 B Mass fraction of fructose 0.210 —0.519 0.314 0.296
Al - I A

Ijef:eﬁzj/co%nifofﬁsiuble solids 0- 641 0699 —O- 164 SO 17
#\ 4% Longitudinal diameter 0.748 0.613 0.142 —0.118
i B ) Hardness with skin 0.658 0.426 —0.568 —0.163
M 4% Transverse diameter 0.426 0.823 0.002 0.190
R Fruit weight 0.869 0.257 0.364 0.096
P E A Eigenvalue 5. 632 4.606 2.735 1.533
J7 22 8 43 b/ % Variance percentage 35. 200 28.787 17. 095 9.584
it vk % /% Cumulative contribution rate 35. 200 63.987 81.083 90. 667
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