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Effects of storage temperature and harvest period on storage quality of W. Murcott

LIU Ping, LIU Xiaofeng, LIN Zizhen, FU Huimin, WU Xiaoxiao, DENG Chongling”

Guangxi Key Laboratory of Germplasm Innovation and Utilization of Specialty Commercial Crops in North Guangxi/Guangxi Citrus
Breeding and Cultivation Technology Innovation Center/Guangxi Academy of Specialty Crops, Guilin, 541004
Abstract: [ Objective ] In this study, the suitable harvest time and storage temperature of W. Murcott was cleared, so as to extend the
market supply time and relieve the pressure of sales, and provide reference for the collection and storage period of W. Murcott fruits in
Guangxi.l Method ITesting W.Murcott fruits were picked at 4 harvest dates (November 29th, December 22nd, January 19th and March1st)
and stored at 3 temperatures (2~4 ‘C ,6~8 ‘C and room temperature).The changes of weight loss, color, soluble solid, titratable acid, Vc,
reducing sugar, citric acid, methanol, ethanol and acetaldehyde of the fruits during storage and simulated shelf life were analyzed.
[ Results] During storage, L * , A * , B * of W. Murcott fruits tended to level off after rapid rise. L * , A * , B * of fruits stored at 6~8 C
were the highest, followed by those stored at room temperature, and those stored at 2~4°C  were the lowest.On the 60th day of storage,

the A * values of the fruits stored at 2~4°C . 6~8 ‘C and room temperature were 12.94, 26.51 and 21.46, respectively, low temperature
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storage can significantly reduce the rate of weight loss and delay the decrease rate of titratable acid and V¢ content, and the longer the
storage time, the lower the temperature, the more significant the effect was.On the 90th day of storage, the weight loss rate of fruits stored
at 2~4C, 6~8°C and room temperature were 1.73%, 2.12% and 3.37%, respectively. The content of titratable acid was 0.95% , 0.78%
and 0.63% , respectively, the contents of V¢ were 16.00, 15.13 and 12.64 mg-100mL"!, respectively. The contents of reducing sugar
increased first and then decreased, and the contents of reducing sugar in fruits stored at low temperature were higher than those stored at
room temperature.The contents of ethanol and acetaldehyde rose in fluctuation, with the highest at 2~4°C, the second at 6~8 C, and the
lowest at room temperature.The contents of ethanol and acetaldehyde were lower at the first 60 days stored at 2~4°C and 6~8°C and
significantly higher at 2~4°C than at 6~8°C after 75 days at storage. L*, A* and B* of W. Murcott fruits gradually increased and reached
the peak in phaselll with the delay of harvest date. During 6~8°C storage, L * and a * increased continuously and then tended to level off,
Phaselll, Phase IV> Phasell>Phasel, and the difference was significant. The value of B * increased first and then decreased, and the later
the harvest, the earlier the peak value of B * appeared. The rate of weight loss was the fastest in phaselV and the slowest in phaselll. The
content of soluble solid increased with the delay of harvest, and was significantly higher in phaselll and phaseIV than that in phasel.The
content of titratable acid and V¢ decreased with the delay of harvest, with the highest in phaseland the lowest in phaselV.The content of
reducing sugar first increased and then decreased with the delay of harvest, and was significantly higher in phasell and phaselll than that
in phaseland phaselV during storage.The content of citric acid decreased with the delay of harvest and fluctuated during storage,and the
lowest content was in phaseIVof 6~8 ‘C storage .The contents of ethanol and acetaldehyde increased with the delay of harvest time.
During the storage of 6~8°C, the rising rate of ethanol and acetaldehyde contents in four phases was as follows: phasel< phasell,phaselll<
phaselV. At the 60th day of storage, the ethanol contents of fruits in phasel, phasell,phaselll, phaseIlVwere 285.61, 894.79, 654.68 and
1311.58 mg-L™!, respectively. The contents of ethanol, acetaldehyde and methanol were significantly higher in the shelf-life than those in
storage period.The ethanol content exceeded the threshold of 1500 mg-L-! after stored 120 days in phaseland turned to room temperature
store, and exceeded the threshold in phasell, phaselll and phaselV after 60 or 75 days of storage. [ Conclusion] Compared with room
temperature storage, low temperature storage could reduce the weight loss rate significantly and delay the decreasing rate of titratable acid
and Vc content,increase the soluble sugar content of W. Murcott fruits.Compared with 6~8 ‘Cand2~4 ‘Cstorage, 6~8 °Cstorage is more
suitable for low temperature storage because of better color change , lower rate of ethanol and acetaldehyde production and no freeze
injury of stored fruits. When the green color of the fruit basically fades, the soluble solids reach 11%, and the titratable acid is greater than
0.8% (about late December to late January of the following year in Guilin area), it is the suitable harvest period for storing W. Murcott.
6~8 Cis a suitable low temperature for storage The fruits of W. Murcott should not be stored for more than 90 d at 6~8 ‘Cand should not

be out of storage at room temperature after 60 days stored at low temperature.
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Fig.1 Changes of Citrus reticulata Blanco L* (A) ,a* (B) ,b* (C) , coloring (D) under different temperature

storage conditions
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Fig.2 Changes in weight loss (A), soluble solids (B), titratable acid (C) and Ve (D) content of Citrus reticulata

Blanco L fruit under different temperature storage conditions
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Fig.3 Changes in glucose (A), fructose (B), sucrose (C) and citric acid (D) contents of Citrus reticulata Blanco

L fruit under different temperature storage conditions
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Fig.4 Changes in methanol (A) , ethanol (B) and acetaldehyde (C) contents of Citrus reticulata Blanco L fruit

under different temperature storage conditions
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Fig. 5 Changes of ethanol (A) , acetaldehyde (B) and methanol (C) contents of Citrus reticulata Blanco L

fruit during different low-temperature storage to room temperature shelf life
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Table 1 Principal component analysis of Citrus reticulata Blanco L quality

i TR AR 4 Principal component
Quality indexes PCl1 PC2 PC3
KRH % Weight loss rate 0.593 -0.589 -0.349
= J¥ Luminance 0.894 0.007 0.027

2143 /% Red/Green degree 0.946 -0.14 -0.109



B W% Yellow/Blue degree
Al TEY) Soluble solid content
A% MR Titratable acid content
#E4E Z C vitamin C

RBE Fructose

Hi %I HE Glucose

JEHE Sucrose

&R Citric acid

HlE Methanol

% Ethanol

L% Acetaldehyde

FFEME Eigenvalue

TIMR# Contribution rate(%)

ZAUTHR A Cumulative contribution rate(%)

TR AL E contribution rate weight

0.944
-0.755
-0.793
-0.631

0.069
-0.094
-0.464
-0.573

0.135
-0.121

0.078

5.13
36.646
36.646

0.448

-0.154
-0.229
0.361
0.443
0.95
0.977
0.809
0.351
0.101
-0.033
0.123
3.429
24.491
61.137
0.300

0.14
-0.269
0.114
0.283
-0.024
0.03
0.171
-0.319
0.888
0.863
0.947
2.883
20.591
81.728
0.252
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Table 2 Citrus reticulata Blanco L score table for different treatments and different harvest periods
PC2 1841 PC3 1443
PC1 45 N N Gas
Principal Principal HE4
Principal Comprehensive
component 2 component 3 Rank
component | score score
score score

6~8 °C 135d 0.83 0.11 0.19 1.13 1
6~8 °C 120d 0.80 0.02 0.23 1.05 2

6~8 °C 60d 0.36 0.53 0.02 0.91 3
6~8 °C 105d 0.51 0.15 0.13 0.78 4

6~8 °C 90d 0.38 0.22 -0.04 0.55 5

6~8 °C 75d 0.15 0.12 0.11 0.38 6
2~4°C 120d -0.25 -0.06 0.36 0.05 7

2~4 °C 60d -0.29 0.40 -0.09 0.02 8

2~4 °C 30d -0.48 0.54 -0.12 -0.06 9

2~4 °C 75d -0.43 0.35 -0.03 -0.12 10



2~4 °C 90d -0.39 0.19 0.04 -0.15 11

iR 120d 0.37 -0.37 -0.16 -0.17 12
2~4 °C 105d -0.47 -0.32 0.58 -0.21 13
2~4°C 135d -0.14 -0.43 0.35 -0.22 14

ZFiR 105d 0.19 -0.17 -0.31 -0.29 15

Zim 135d 0.34 -0.25 -0.42 -0.32 16

il 90d 0.11 -0.28 -0.19 -0.36 17

FEiR 75d -0.10 -0.18 -0.28 -0.57 18
6~8 °C 30d -0.58 -0.11 0.09 -0.60 19

im 60d -0.20 -0.42 -0.19 -0.81 20

i 30d -0.69 -0.04 -0.27 -1.00 21
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Fig. 6 Changes of L* (A) ,a* (B) ,b* (C) , coloring (D) during storage of Citrus reticulata Blanco L fruit at
6~8 C at different harvest periods
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Fig. 7 Changes of weight loss (A ), soluble solids (B), titratable acid(C) and Vc(D) content of Citrus reticulata
Blanco L fruit at 6~8 °C at different harvest periods
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Fig. 8 Changes of reducing sugar and citric acid content of Citrus reticulata Blanco L fruits during storage at

6~8 °C at different harvest stages
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Fig. 9 Changes of ethanol (A) , acetaldehyde (B) and methanol (C) content of Citrus reticulata Blanco L fruit

during storage at 6~8 “C at different harvest stages
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Table. 3 Changes of methanol, ethanol and acetaldehyde contents of Citrus reticulata Blanco L fruits at

6~8 °C after storage at room temperature at different harvest stages

KU RAERT ] H LT Lk

Harvest stage  Sampling period Methanol content(mg-L'l) Ethanol content(mg-L'l) Acetaldehyde content(mg-L'l)

30d 28.73£1.62b 291.71£5.76b 8.99+0.14b
30+7d 34.56+0.08a 545.61+12.46a 10.69+0.17a
60d 30.20+0.41b 285.61+0.68b 9.27+0.03b

—H
Phase 1



60+7 d 33.22+0.94a 570.97+3.89a 13.59+0.11a

75d 31.00+2.05a 728.46+16.47b 10.81+0.38b

75+7d 24.15+0.30b 1016.46+8.33a 12.55+0.10a

90d 23.60+0.38b 620.94+9.93b 10.96+0.04b

90+7 d 27.95+0.36a 1031.62+7.25a 17.69+0.06a

105d 26.5240.51b 916.36+15.82b 15.7240.12b

105+7d 29.90+0.25a 1046.07+£8.17a 21.38+0.05a

120d 30.97+0.01b 791.92+2.45b 12.84+0.22b

120+7d 38.93+0.57a 1832.43428.48a 23.6+0.24a

30d 27.78+0.63a 816.17£15.07a 13.92+0.12a

30+7d 28.40+0.37a 586.43+6.51b 12.46+0.03b

60d 30.03+0.26a 894.79+3.34b 12.09+0.06b

60+7d 27.51+0.58b 2074.19+18.25a 24.68+0.11a

75d 28.04+0.14b 1181.95+1.15b 14.51+0.07b

— 75+7d 43.02+0.09a 3760.17+11.63a 41.76+0.39a
Phase II 90d 30.43+0.38b 1668.64+22.29b 18.88+0.21b
90+7d 38.76+0.39a 2322.56+18.95a 28.90+0.09a

105d 32.54+0.17b 1415.93+14.69b 19.34+0.17b

105+7d 46.72+0.7a 3380.13£50.98a 37.11+0.09a

120d 29.68+0.15b 1689.36+8.39b 22.97+0.23b

120+7d 48.00+1.13a 3117.51+45.49a 36.67+0.18a

30d 23.52+0.00a 266.26+1.18b 6.18+0.05b

30+7d 20.79+0.27b 507.92+48.05a 12.28+0.21a

60d 25.39+0.42b 654.68+20.24b 14.23+0.07b

60+7d 29.53+0.23a 1899.99429.60a 35.3+0.22a

= 75d 29.11+0.29b 904.77£10.15b 13.28+0.16b
Phase III 75+7d 32.1140.57a 1958.10+6.67a 35.77+0.34a
90d 26.39+0.92b 1035.09+74.25b 19.13+2.27b

90+7d 37.77+1.98a 2219.49+181.94a 35.98+2.56a

105d 31.07+0.64a 2376.344+48.79a 22.78+0.10b

105+7d 30.35+0.67a 2022.244+41.38b 25.38+0.18a

30d 31.04+0.93a 603.83+£12.98b 13.04+0.27b

30+7d 23.25+0.37b 1053.60+5.28a 29.33+0.24a

VU3 60d 29.86+0.55a 1311.58+1.50a 25.80+0.07b
Phase IV 60+7d 27.3+0.34b 1284.73+14.7a 28.68+0.23a
75d 30.78+0.74b 2232.98+37.14a 37.05+0.20a

75+7d 34.03+0.39a 2190.30+20.87a 30.99+0.21b

ARINEFRFRRICEAAF LI ZAHAE P<0. 05 K FEREE.

Different lowercase letters indicate significant differences between storage period and shelf life at P<<0.05 level.
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