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Abstract: In this study, winter jujube fruits were used as experimental materials. Winter jujube fruits were subjected to a 3 h fumigation
with 20 pL/L of nitric oxide (NO) and stored at 0 °C and 90%~95% of relative humidity for 75 d. Changes in volatile compounds, ethanol
metabolites and activities of key enzymes of the winter jujube fruits were measured regularly during the storage. The results showed that a total
of 47 volatile compounds were identified in the winter jujube fruits, mainly including alcohols, aldehydes, esters, acids, and ketones. After 45
and 75 days of the storage, 24, 37, 38, 45 and 46 volatile components were detected in the control and NO fumigated groups, respectively.
During cold storage, the aldehydes in fruit mostly increased first and then decreased, while the types and contents of alcohols and esters
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generally increased. The effects of NO fumigation on aldehydes varied depending on the storage time and the type of aldehyde, whilst NO could
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effectively inhibit the increases in the contents of alcohols and esters. Meanwhile, NO fumigation significantly inhibited the activities of
pyruvate decarboxylase (PDC) and alcohol dehydrogenase (ADH), thereby suppressing the accumulation of ethanol and acetaldehyde in the
winter jujube fruit during storage. These results suggested that NO treatment could preserve the contents of volatile substances and delay the

generation of off-flavor in the winter jujube fruit during cold storage.
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Aa3t A& /%
o st . X 54
CK NO CK NO
1 1.84 FTE ND 2.65+0.01° 1.24+0.03" 7.85+0.07* 6.45+0.11°
2 2.65 (E)--2-75 Hi-1-B% 13.23+1.02 18.76£0.32*  9.79+0.21° 2640£1.35*  11.13£0.27°
3 2.81 ()2 ND 0.6£0.01° 0.26+0.02° 29.32+1.19*  13.53+0.56"
4 7.82 b7k ND ND 0.99+0.02 0.73+0.06° 1.2140.19*
5 784 (E)- 2-F H-1-B% 2.07 2.16£0.46°  1.89+0.17° 5.78+0.64" 3.15£0.32°
6  13.94 (B)-2-FJ-1-B2 ND ND 0.78+0.02 1.27+0.04* 0.46+0.01
7 2575 (E)-2-FH-1-B% ND ND 0.16+0.01 0.68+0.02° 0.56+0.01°
8 3.90 (B)-2- S % 3.95 5.76+0.37° 4.64+0.01° 7.16+0.89° 5.49+0.51°
9 4.62 7S 15.20 15.99+1.04*  14.9+0.77° 13.33+1.02° 9.78+0.84°
10 616 (E)- 2-C ik 2047 21.32+1.04*  36.91+1.04° 32.99£1.56"  22.00+2.05°
1 776 St 1.46 113+0.62°  0.55+0.14° 1.76:0.48" 1.82+0.64%
12 978 R B ND ND ND 3.16£0.34° 7.29+0.78"
13 1131 (E,E)-2,4- 2 — )ik 1.14 1.48+0.62° 1.67+0.13* 0.94+0.27° 1.34+0.54°
14 1354 (B)-2-F Hh ik 2.05 3.63+0.96" 3.98+0.57" 1.52+037° 4.2+091°
#TR
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15 13.94 (E)-2- Rtk 8.93 6.81£1.06" 0.17+0.02° ND ND

16 1527 e 2.33 3.2£0.13" 3.7240.28° 1.99+0.36" 3.48+£0.27°
17 1895 Kt ND 1.1840.76° 0.81+0.29° 1.10+0.38° 0.78+0.19°
18 2243 +—g% 0.53 ND 0.18+0.05 ND 0.32:+0.01
19 2573 P ALEE 0.51 0.45+0.06" 0.38+0.02° 0.16+0.01° 0.19+0.03
20 1093 6-F -5 H-2-8R) 228 6.55+0.59° 3.36+0.28° 1.03+0.19° 7.19+1.02°
21 2067 ¥ AR ND 1.16£0.27° 1.03+0.08" 0.09+0.02° 0.07+0.01°
22 2718 (B)}610-=F 59+ —ak ND 0.25£0.07"  0.19+0.03" 0.75+0.10° 0.67+0.06"
23 28.11 &i#%éém 0.22 ND ND 0.3£0.06 0.22+0.01°
24 1491 X ER P B 0.74 1.85+0.46° 0.34+0.11° 0.32+0.04° 1.39+0.78"
25 17.68 X VB U 1.84 1.83+0.54° 0.49+0.13° 0.6£0.01° 2.3940.11*
26 1947 2- ¥ AR ER P B ND 0.12+0.07* 0.15+0.04 0.41+0.13 0.35+0.22%
27 23.04 BB P B ND 0.11+0.03° 0.17+0.05° 0.44+0.14° 0.2+0.03°
28 2455 TELT B ND 0.10£0.01 ND 0.3+0.05° 0.17+0.02°
29 2536 KB CHS ND 0.21+0.02° 0.33+0.05° 0.3£0.02° 0.45+0.05°
30 2724 ARK B — T BY ND 0.1120.03 ND 0.2£0.05° 0.17+0.07*
31 3561 KPBR-2-C AT B 1.44 ND 0.23+0.08 0.3+0.02° 0.45+0.03
32 3919 AR =P BR T +B5 ND ND ND 4.62+0.73 0.32+0.24°
33 4033 AEARER P BE ND ND ND 0.2+0.06" 0.16+0.05°
34 4099 ARR ZF BR — T B ND 1.26+0.59 ND 6.060.16" 5.54+0.92°
35 41.10 ARK P B — KB 03 0.410.16 ND 0.4420.16° 0.25+0.08"
36 659 2-FHETE ND 0.13+0.08° 0.19+0.06° 0.57+0.12° 1.48+0.44°
37 812 2-A 6K FER ND 2.1+0.97% 0.77+0.38° 0.63+0.36° 1.2140.86"
38 1117 Tk ND 0.19+0.05" 0.21£0.09" 0.53+0.11° 0.65+0.07*
39 17.66 R ER 0.82 1.34+0.26° 1.76+0.08° 0.94+0.27° 0.77+0.16°
40 24.68 SRR ND ND ND 0.23£0.07° 0.16+0.03°
4 732 R 1.65 1.48+0.62° 1.72+0.59° 1.04+0.33° 2.83+0.87°
42 1063 6-F H-1-F 1 0.37 0.92+0.15° 0.42+0.16° 0.29+0.08° 0.59+0.13"
43 1231 D-A5#5 ND 2.00+0.73° 0.78+0.32° 0.20:0.42° 0.45+0.17°
4 1872 + =3 0.42 0.30+0.17* 0.13+0.02° 0.18+0.04° 0.16+0.07*
45 28.54 +ak 0.34 0.29+0.06" 0.22+0.09° 0.21+0.10° 0.19+0.08°
46 3231 RIz ND 0.46+0.11° 0.19+0.08° 0.35+0.10° 0.22+0.09°
47 2898 24-ZRT A RE 0.59 0.42+0.07° 0.34+0.03° 0.29+0.11° 0.22+0.05°

: ND RmAde i Rt A FERRAATERLHE (p<005), MAFELTERRLE,
RERAREH AR RN EER B HIARY, NO BAKCEACOS T RL R L]

o ARSI M B A AR, AR
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Fig.1 The effect of NO fumigation treatment on ethanol content
of winter jujube fruit during storage
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Fig.2 The effect of NO fumigation treatment on acetaldehyde
content of winter jujube fruit during storage
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Fig.3 The effect of NO fumigation treatment on pyruvic acid
content of winter jujube fruit during storage.
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Fig.4 The effect of NO fumigation treatment on PDC activity of
winter jujube fruit during storage
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Fig.5 The effect of NO fumigation treatment on ADH activity of
winter jujube fruit during storage
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