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Effect of Nitrogen Sources on Volatile Components of
Navel Orange Wine during Low Temperature Fermentation

DENG Shan-hong, CHEN Gang "

(School of Food Science and Technology ,Nanchang University , Nanchang 330047 , China)

Abstract ; To solve the problem of longer time during low temperature fermentation,and analyze its volatile aroma components.
The concentrations of nitrogen sources was determined depending on the alcohol content and fermentation time of navel orange
wine fermented at low temperature.The volatile components of orange wine samples were analyzed by HS—SPME—-GC-MS.The
alcohol content of orange wine samples with 0.4 g/L DAP,1.0 g/L ammonium sulfate and 1.5 g/L. ammonium bicarbonate
added increased by 4.6% ~5.3% compared with the no addition, and the fermentation time shortened by 22% ~56% .The results
of GC—MS showed that 32 aroma compounds were detected in four wine samples, including 5 higher alcohols, 10 terpene
compounds,2 medium-chain fatty acids,3 higher alcohol acetates,7 medium-chain fatty acid ethyl esters and 5 aldehydes or
ketones.Compared with the no nitrogen source addition group, the three nitrogen sources group had higher content of terpenes
and acetates,and lower content medium chain fatty acids and ethyl esters.The orange wine sample added with diammonium
hydrogen phosphate had the highest content of acetate compounds(1.170 mg/L) ,while the orange wine added with ammonium
sulfate had the highest content of terpene compounds(11.378 mg/L).Compared with the other two nitrogen sources, the content
of 2— phenyl ethyl acetate and ethyl heptanoate in orange wine added with diammonium hydrogen phosphate was relatively
higher, the content of D - limonene, ethyl acetate and ethyl decanoate in orange wine added with ammonium sulfate was
relatively higher, and the content of g - phellandrene, 4 — carvomenthenol and ethyl caprylate in orange wine added with
ammonium bicarbonate was relatively higher. The result showed that nitrogen sources had significant effect on promoting the
process of low temperature fermentation,and had effect on promoting the content of some volatile aroma components.This study
provide a theoretical basis for the application of low temperature fermentation technology on orange wine.
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Fig.1 Effects of different concentrations of
DAP addition on ethanol content and fermentation time
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Fig.2 Effects of different concentrations of ammonium
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bicarbonate on ethanol content and fermentation time
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FIZG FHMAR ™, 76 5 s 2634 % v 43 B A i o T
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Table 1 Main chemical parameters of orange wine
20 51 2 HH DAP 4 TR A TR A B
WS BE (% v/ v) 11.32 £0.02" 11.84 +0.03" 11.92 +0.03" 11.91 +0.02°
S (g/L) 6.42 +0.01° 5.98 £0.01" 5.83 £0.02° 5.85 £0.01°
Sz (g/L) 5.24 £0.02¢ 5.68 +0.03" 5.45 +£0.01° 5.52 £0.02"
WERMERR (g/L) 0.35 £0.02° 0.23 £0.02" 0.28 £0.01" 0.25 +0.01"

T SRR LN A BRI R R A LRI s [RAT IR AR AN /NG PR R 22 52 2% (P <0.05) ;38 2 [
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Table 2 Effects of different nitrogen sources on volatile components in orange wine
T P RNEACE Y TR (me/L)
4N ) L e e B
. 25 (14 DAP WilR B R
T
- 0.076 +0.005° 0.042 +0.004° 0.050 +0.006" 0.037 +0.005*
S 0.357 £0.016" 0.324 +0.011° 0.292 +0.010* 0.564 £0.012*
KB 0.327 £0.024" 0.289 +0.014° 0.268 +0.011° 0.528 +0.019°
P 0.030 +0.004" 0.035 +0.005° 0.024 +0.005* 0.036 +0.006°
2 0.076 +0.009* 0.042 +0.006° 0.050 +0.005" 0.037 +0.004"
it 0.866 0.732 0.684 1.202
[N
B-K W 1.532 £0.203° 1.689 +0.116" 1.674 £0.123" 1.739 £0.142*
3 0.153 £0.013° 0.162 +0.009" 0.156 +0.010° 0.172 £0.012*
D- ek 7.353 £1.012° 7.524 £1.123" 7.893 +1.265" 6.976 £0.913"
a— il i 0.055 +0.003° 0.066 +0.006" 0.068 +0.006" 0.075 +0.004*
4- 2R -1- H RSO 0.064 +0.003* 0.050 +0.004" 0.051 +0.004" 0.054 +0.003"
BN 0.137 £0.012° 0.156 £0.014" 0.166 +0.010" 0.171 £0.014*
A— i W T 1.003 £0.112° 1.198 £0.104" 1.176 £0.121" 1.277 £0.116"
D- 7 i 0.055 £0.004* 0.052 +0.006* 0.042 +0.004" 0.048 +0.004"
B AU I 0.092 +0.003° 0.125 £0.010" 0.121 £0.012" 0.137 £0.008"
B il 0.026 +0.001" 0.032 £0.001* 0.031 £0.001* 0.030 +0.002*
it 10.470 11.054 11.378 10.679
R g T IR 2
2418 0.140 +0.016* 0.122 +0.012" 0.114 £0.012° 0.105 +0.014"
R 4.139 +0.413" 3.462 £0.315" 3.740 £0.306° 4010 +0.362"
4t 4.279 3.584 3.854 4.115
LIRIRZE
LR T 0.510 £0.018" 0.812 +0.016" 0.822 +0.023" 0.732 £0.018"
LIR-2- K TR 0.130 +0.009° 0.246 +0.012° 0.231 +0.010° 0.190 +0.010"
TR 2SR 0.065 +0.005* 0.112 £0.023" 0.104 £0.018° 0.122 £0.021°
it 0.705 1.170 1.157 1.044
L FERZE
PER 2 i 1.010 £0.053* 0.922 +0.048" 0.741 £0.046" 0.848 +0.054°
TRl 0.059 +0.004* 0.052 +0.002" 0.051 +0.003" 0.061 +0.002*
B8 Ll 4386 +0.132° 2.154 +0.121° 2.809 +0.133" 1.413 £0.118¢
1R LT 5.839 +£0.226" 3.814 +0.211" 3.681 +0.321° 4.010 £0.244"
THRTR 0.093 +0.005" 0.071 +0.006* 0.080 +0.003° 0.083 +0.006"
O R-3- - L 1g 0.064 +0.004° 0.046 +0.004° 0.051 +0.003" 0.054 +0.003"
T TR LR 0.943 +0.022" 0.875 +0.025° 0.715 +0.033* 1.081 £0.042°
&t 12.301 7.863 8.048 7.467
[N
e 0.137 £0.009° 0.134 £0.005° 0.156 £0.012" 0.373 £0.013"
T 0.038 +0.003* 0.034 +£0.004* 0.031 +£0.008" 0.032 +£0.004*
g 0.203 +0.012° 0.148 +0.014° 0.144 +0.012° 0.166 +0.013"
2— 3R 0.127 £0.013" 0.132 £0.013" 0.156 £0.013" 0.022 +0.006°
2— 4 —hi 0.038 +0.003° 0.044 +0.005" 0.038 +0.004° 0.099 +0.006*
A1t 0.543 0.492 0.417 0.692

F4L, BR3P o fe kiR | b 5= HA

AH LE I f 2

BE PR AN TR 1 B K W o i vh HE 2E A A 4 ot
TERZ BRI A e b Y947 A Bl AR S0 v A ) 3]
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Table 3 OAV of orange wine fermented at low temperature with different nitrogen sources

oy - OAV _ S— R
= DAP TR B TR IR & Bk (mg/L)
1- 0.01 0.01 0.01 0.01 5.37
pAgis 3.30 1.83 2.17 1.61 0.023
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R 8.28 6.92 7.48 8.02 0.5
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B -2- AT 0.52 0.98 0.92 0.76 0.25
TR 2.1 0.22 0.19 0.19 0.23 0.27
2R 7,18 21.93 10.77 14.05 7.07 0.2
T/ 0.14 0.13 0.11 0.12 0.27
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