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Calcium Chloride Affects Postharvest Color Change of ‘Xiaobai’ Apricots by Regulating Energy Metabolism Pathways

LIU Xueyan', ZHANG Jiexian', WEI Jia’, ZHANG Zheng®, SHAN Qing', JIANG Liwei', WU Bin**, ZHANG Ping*™*
(1. College of Food Science and Pharmacy, Xinjiang Agricultural University, Uriimgi 830052, China;
2. Xinjiang Key Laboratory of Agricultural Products Processing and Preservation, Institute of Agro-Products Storage and Processing,
Xinjiang Academy of Agricultural Sciences, Uriimqi 830091, China)

Abstract: In order to investigate the regulatory mechanism of exogeneous calcium chloride (CaCl,) on postharvest energy
metabolism and ascertain the association between energy metabolism levels and color change in ‘Xiaobai’ apricots, ‘Xiaobai’
apricots from Xinjiang were fumigated with 3 g/100 mL CaCl, solution or distilled water (control) before being stored at
(10 £ 1.0) C and relative humidity of (80 + 5)%. Changes in chlorophyll, carotenoid, adenosine triphosphate (ATP),
adenosine diphosphate (ADP), adenosine monophosphate (AMP) contents and energy charge (EC) levels in the peel and pulp
of apricots and changes in enzyme activities and gene expression related to energy metabolism were determined during the
storage period. The results showed that compared with the control group, CaCl, treatment delayed chlorophyll degradation,
inhibited carotenoid synthesis, maintained ATP and ADP contents and energy charge levels, enhanced the activities of
H'-ATPase, Ca’*-ATPase, succinate dehydrogenase (SDH) and cytochrome ¢ oxidase (CCO), and induced the expression
of the PaH -ATPasel, PaCa’ -ATPasel(, PaSDH and PaCCO6 genes in both peel and pulp. Chlorophyll content in the
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peel and pulp was positively correlated with ATP, ADP and EC levels, but negatively correlated with carotenoid contents.

There was a significantly positive correlation between chlorophyll and ADP levels in the peel and pulp (P < 0.01). It was

suggested that exogenous CaCl, could delay postharvest color change and maintain high energy charge by regulating energy

metabolism, therefore prolonging the shelf life of ‘Xiaobai’ apricots.
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TPfofessional Standardffi £ 5 & 530 M. (polymerase
chain reaction, PCR) {X  f#[EBiometra/y #@; NAS-
9O B IR L BB AvansAF]; &
Bt &4 SEEUvitecA s LightCycler 9652 i ¢ &
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CaCLLZ L EANE S H TEME"I L. %
PRik f5 1/ B BE AL NP, DLZRTRK S EZA A
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135 ¥ CaCLIE W 55 A HAR15~20 pm [ CaCly /MK
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Hit48 &. BARLET (10£1.00 CT. MHXEE
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HEEME. 0.25 mol/LIEHE. 0.1 g/100 mLAF 1l (95 & A .
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Table 1  Specific primer sequences used for quantitative real-time
polymerase chain reaction detection

BRek BRs EREH 53) RAA (5-3)
PaCa”-ATPasel0 XM_020354271.1 CGAAAGTAACAGGCACACG GCAATAAGAAGGAGCAGGC
PaH -ATPasel ~ XM_007214886.2  TGGAAGTAAACGGTAGCAGACG CAGCCATTTGATTTCAGGTCC
PaSDH — XM_008246348.2 TCCAGAGGACCAAGGCTTTC TGACCATCAATGAATCGCAC
PaCCO6  XM_020367642.1  AGTCACCGATTTCACAGCAAC TTTACCCAAGAAGCACGGC
Padctin XM_008234719.2 GCCCTGGACTATGAGCAAGA CCGGAATCTCTCAGCTCCAA
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Fig.1  Effect of CaCl, treatment on appearance quality of postharvest
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Fig.2  Effect of CaCl, treatment on color of postharvest ‘Xiaobai’ apricots Fig.3  Effect of CaCl, treatment on chlorophyll (A) and carotenoid (B)

contents of postharvest ‘Xiaobai’ apricots
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