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Exogenous NO Mediates Energy Metabolism and Affects the Storage
Quality of Winter Jujube Fruits

FAN Yaqing, ZHU Xuan’, ZHAO Yating', ZHANG Xinqi, WU Yingjie, ZHANG Xuan

(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumgi 830052, China)

Abstract: With the aim of investigating the effects of nitric oxide (NO) treatment on the quality of postharvest winter jujube
fruits, winter jujube fruits at the white-ripe stage were selected as experimental materials. The fruits were treated with
50 umol/L sodium nitroprusside (NO donor) solution through vacuum infiltration (soaked for 5 min at 0.01 MPa and then
for 10 min at atmospheric pressure), with distilled water treatment as the control. The fruits were stored in a storage room
with a temperature of 20+1 °C and a relative humidity of 90% to 95%. The quality and energy metabolism-related indica-
tors were regularly determined. The results showed that 50 pmol/L NO could significantly increase the activities of succi-
nate dehydrogenase (SDH), H'-ATPase, Ca**-ATPase, cytochrome oxidase (CCO), citrate synthase (CS), aconitase (ACO),
isocitrate dehydrogenase (IDH), and a-ketoglutarate dehydrogenase (a-KGDH) compared with control group (P<0.05). This
treatment also maintained a higher adenosine triphosphate (ATP) content, inhibited the increase in cell membrane perme-
ability, and suppressed the progression of fruit coloration during storage. In conclusion, the treatment with 50 umol/L NO

solution can maintain a higher energy level and cell membrane integrity by regulating key enzymes of energy metabolism,
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and preserve the storage quality of winter jujube fruits. The research results can provide theoretical references for the appli-

cation of postharvest storage quality of winter jujube.
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Fig.1 Effects of NO treatment on color changes of postharvest

winter jujube fruits
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Fig.2 Effects of NO treatment on postharvest firmness (A), cell
membrane permeability (B), soluble solid content (C),
and titratable acid content (D) of winter jujube fruits
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Fig.3 Effects of NO treatment on the contents of ATP (A),
ADP (B), AMP (C), and EC (D) in postharvest winter jujube
fruits
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Fig.4 Effects of NO treatment on the activities of H'-ATPase
(A), Ca’*-ATPase (B), SDH (C), and CCO (D)
in postharvest winter jujube fruits
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Fig.5 Effects of NO treatment on the activities of CS (A), IDH
(B), ACO (C) and a-KGDH (D) in postharvest winter jujube
fruits
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) SDH Fll CCO IEHMERBAELRUE — SRBRIGE IR L T,
FEREE A AT E ECEZIEHP. CS E4ui
Z R 0 SCERRR i, 7T LAZE =K ATPPY,
CS HALELIE 2. 1R 5 L Ik5ETG A 45 64 B igemg, mi
ACO Fil IDH A] i AT AE IR 7 A6 AT 820 , OF
BE—2E 4 1 a-KGDH, ¥4 a-fillk — iR AL I 55 A2 ik,
BEFATRIINE A FI S KR L IR IS — AR, 3%
FAWRSEAE A VEA TCA B MBI, 5578 =
Rewhlie K1 2= ADP 4E k& ATPPY, H'-ATPase.
Ca®>"-ATPase il ¥ ATP 43t~ ADP ${HLAERE,
= H-ATPase. Ca?*-ATPase Vi 1HEA F) T4t
WEa T AU LS R (Y SE AR PERY . AR SE R AT A,
SR NO 4B R 35 F+ T CCO. H'-ATPase, Ca*'-
ATPase, SDH., CS. ACO. IDH. o-KGDH %5 #H <[
W, XA B B R A A A R R 1) TE H E
TR ARRFES = ) ATP S FIFEfaf AT IO AL 2R, A5 )
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TR AN MR P R P, b 2 R A A SRS I
W RSP FE B N SR NO A0 HE A A5 54095 il
ATP & FIREfr AEFF R4 = 7K, 4 i R it
CCO P, f3E T HF NS B . AT FFPY ZERk SRS I
WA NO AF{EUE TCA PEFR ARG 58 GE A T, £
FE T AR ST, AN NO Ab B SR 5 S 5157 1 55
CCO. SDH Fl1 ATP B3, I & ATP & &,
[ AT M AR S PR AR R P M B A SE s e, DA L Segi s
SRGASIGZE R —3 2% L, R R e P 4R
BB IR, 8 AT LR AN MR Y SE 3tk PRI
BRIEH A BT, S RS A T 4548
4 25t

ARESLEGZE R LA, 50 pmol/L IFMNE NO ZbFiA]
LI$E % SDH. CCO. H'-ATPase. Ca*’-ATPase. CS.
ACO. IDH ¥ o-KGDH Gk, g2k o Ho s 1k
SrA SRR HELHAT 115 75, 118 5. 1.07 fi%. 1.74 £%.
1.18 fi%. 1.14 fi5. 1.12 f%. 1.16 £i5(P<0.05), 4i+F T
B ATP S FIEE /R, JHI 4IRS 15 R A0
LT, AR S S | T T R T A R A VR R TR
BT B, PREF RS AN e A B . AR ST R SR Ak
5 NO AhFEAE R 5 RBR AR G i i FH _E f At B A=
%, [BETAHNE NO ACFE T G A Qg DA S T HL
SRS TR M AR BRATGT; AAMF TR R 54
2 AR 2R AR, 254 7R /IR NO AbF
AL S T 43T HIL
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