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Fig.1

Aroma profile of orange juice based on GC-O

and aroma intensity analysis
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Table 1 Identification of aroma compounds in fresh orange juice
Ak FAR/ . .
% RP RI" 2 &% m ek OAV 1A Ark3&E A5 %5 Aok 2 R Ty ik

1 1030 1029 2-VATHTE 0.00001 1000 5.0 111 EMERA%R R, S, M, 0
2 1042 1043 ZETHs 0.2 9 1.0 I,I, O, IV kmE&&EA%R R,S, M, 0
3 1052 1054 oak 0.02 71 4.0 LI, I, IV #mEE4A% R,S, M, 0
4 1141 1139 A#MR 0.042 17 3.0 I, I, 01, IV @& Ak R, S, M, O
5 1147 1148 Je@s 0.01 8 2.0 v KM A%k R, S, M, 0
6 1166 1166 Ar4tH 0.2 189 4.0 I, II, 01, IV @A Ak R, S, M, O
7 1182 1180 /% B 0.1 31 2.0 v EmAEA%R R,S, M, 0
8 1185 1183 RX-2-Thsk 0.04 12 3.0 1 EmAEA%R R, S, M, 0
9 1202 1204 TER A 0.008 115 3.0 v EmMEF A% R,S, M, 0
10 1210 1214 y-#iddf 2.14 1 2.0 I, II, 01, IV @4 Ak R, S, M, O
11 1223 1223 %08 0.02 14 3.0 I Em#AEA%R R, S, M, 0
12 1260 1259 <@k 0.001 180 5.0 I kMM Ak R,S, M, 0
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Aok B A/ . o
F%  RP RIY 2 A& %R -kt OAV 1A A3 E A5 %5 Aok A AR Ry ik
13 1328 1328 TEf 25 2 1.0 1, 1v EMiBA Ak R, S, M, 0
14 1357 1356 »t&f 0.2 66 3.0 I, 0, IV kmE&4% R, S, M, 0
15 1363 1362 L@k 0.04 4 1.0 11 EMEAA% R, S, M, 0
16 1408 1407 8k 0.02 14 2.0 v EMEF A%k R, S, M, 0
17 1480 1479 k7@ 0.2 5 1.0 LI, I, IV &4=%% R,S, M, 0
18 1524 1524 Zpigss 0.01 4332 5.0 LI, v #A%%  R,S,M,0
19 1527 1529 w34 0.1 12 2.0 v MEREAR R, S, M, 0
20 1536 1534 ¥ 0.1 30 2.0 11, 1V EMAEHES R, S, M, 0
21 1667 1666 a—#tib b 0.3 123 3.0 [IL 0L IV mTH%  R,S,M,0
22 1743 1740 FHFE 0.01 261 4.0 v EmMtE Ak R, S, M, 0
23 1775 1774 #ieE 0.3 <1 1.0 v £mME Ak R, S, M, 0
24 1825 1823 Areta 0.04 11 2.0 v EMHEAA% R, S, M, 0
25 1875 1873 X C# 0.24 23 2.0 LI, 00, IV EmERE4 R, S, M, 0
26 1972 1972 k@ 55 <1 1.0 I, 11, 11 Ak R, S, M,0
27 2135 2134 TAH® 0.007 110 4.0 v £MTAHA% R,S, M, 0
28 2146 2146 Ei#k L5 1 2.0 LI, I #mmsak R, S, M, 0
29 2513 2515 7&%% 0.2 4 2.0 I, I mAFEA% R,S, M, 0
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Table 2 Changes of orange characteristic aroma
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Table 3 Change of orange —like aroma compounds during orange juice fermentation

H2fAF /mg - ke

FUIR T AmB 1A AREIA ABEIA AREAR ARASA ABEGCA ABEIR
A A 0.70 £0.12" 1.44 +0.03° 534 +1.21" 274+1.10° 1047 £2.14* 225 +1.00 1.87 +0.64° 1.87 +0.23¢
) 3S 0.08 £0.02" 038+0.11° 09+022 0.76+0.14° 3.68+0.21* 1.31 +0.66" 1.14+0.00" 0.77 +0.09°
FeAER 37.80 +2.51" 51.81 +3.58° 199.03 + 5.64° 251.54 + 4.35302.91 + 3.45* 67.2 +3.17¢ 52.61 + 1.75% 69.01 + 4.25¢

y—mr s 3.14 £0.87° 532 +0.000 12.05+1.32" 17.23+1.56" 24.9 £0.65* 17.33 +1.69" 5.75 + 0.68"
0.8 +0.04"
0.00 + 0.00

Rz 0.28 £0.09* 0.28 +0.04* 0.31 +0.05*
F Bk 0.18 £0.06* 0.00+0.00 0.00 +0.00

6.58 £ 1.35°
3.20+0.08* 0.81 £0.33* 0.48+0.25° 0.46+0.14°
0.00£0.00 0.00+0.00 0.00+0.00 0.00 +0.00

A7 296 £0.12' 5.16 +1.23° 13.63 +0.07" 17.06 £2.70° 17.59 £ 0.67* 5.43 £1.22° 470 +1.09° 6.43 + 1.69°

AFB 261089 1.97+0.06° 7.49 +1.25"
#iEE  0.13+0.05* 0.35+0.11 1.23+0.34"

12.14 £1.69* 10.11 £ 1.23* 595+ 1.05¢ 8.18 +1.36" 9.54 £0.45"
2.26 = 0.85°

3.25+0.48 2.58+0.78 1.69+0.35" 0.63+0.28"

T AR AR /NG 5B R B B35 122 5 (P<0.05)

2.3 Wit &REEIREDRRY AT EMEL
BE T R TR EE 4 d i, HERERT G A
IR, TR T R B B T 4 ik A
(£ 2), XSRS RS YRR R
AR, W SR R TER T A e Y, — 2
SR G, W05 T IR ) X TR ) VTR
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U7 TR IR ) 0 2 TR (TR LRI B AR ) 1) 5 8 B Ik
F R (5 4), 5k 28 S R P SO 2R A
i A R A S A

R4 BHABIERRKULEGWHETN

Table 4 Change of off-odorants during orange juice fermentation

#8248 F /mg - kg™

FRIR ot AmA IR AMRLA AHAIA ARAAR ABBSA ABAGCE A®ETA
F TR 0.00 £0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 842+2.37"
TR 0.00 £0.00 0.00+0.00 0.00«0.00 0.00 £ 0.00 0.00£0.00 0.04 +0.01* 1.02+0.13* 0.68 £0.18"
2-W Rk T 0.00+0.00 0.00+0.00 0.00=0.00 0.00+0.00 0.00+0.00 0.04+0.00c 0.68 +0.22*% 1.02 +0.25*
7%, R 0.00 £0.00 0.00+0.00 0.00+0.00 0.00 £0.00 0.00+0.00 0.06+0.02" 0.24+0.08 0.78 +0.21*
TR 0.00 £0.00 0.08 £0.02° 043 +0.15' 0.59+0.13" 3.20+0.08 3.45+0.45° 16.85+247" 32.40 +3.28"
R 0.00 £0.00 0.00+0.00 0.00=«0.00 0.00 = 0.00 0.00 £0.00 0.03 +0.00> 0.06+0.01" 0.20 +0.03"

F R 0.15 £0.06" 10.72 £2.15° 16.77 £3.05° 26.95 +4.36" 28.57 +2.18" 29.84 + 1.68" 36.15 + 1.66* 37.94 +3.23"

TE AR ARG TR R B 31 22 5 (P<0.05) 3 4% f1 13 490 9 U RA IR 220 S JHC Ao ol ot JR Y R I ) 45 28

3 it
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Analysis of Orange Characteristic Aroma and Its Potent Odorants

during Orange Juice Fermentation

Chen Xiaohua', Huang Wei?, Dang Yafeng?, Zhu Yu?, Geng Jingzhang', Jin Wengang'
(’School of Biological Science and Engineering, Shaanxi University of Technology, Shaanxi Province Key Laboratory
of Bio-resources, QinLing—Bashan Mountains, Bioresources Comprehensive Development C. I. C.,
Qinba State Key Laboratory of Biological Resources and Ecological Environment, Hanzhong 723001, Shaanxi
’Inspection and Testing Center of Food and Drug of Hanzhong, Hanzhong 723000, Shaanxi)

Abstract Orange characteristic aroma is one of the important aroma properties of orange wine. In order to study the
formation and influence mechanism of orange characteristic aroma during the production of orange wine, the changing
trend of orange characteristic aroma, its potent odorants and off—odorants during orange juice fermentation were analyzed
using solid phase extraction (SPE) and forward silica gel chromatography combined with gas chromatography-olfactometry
(GC-0) and gas chromatography—mass spectrometry (GC-MS). The results showed that a total of 29 compounds were i-
dentified as the key aroma compounds in orange juice, which were mainly composed of fruity, orange-like, floral,
green/grassy, and creamy aroma compounds. Among them, myrcene, heptanal, limonene ry—terpinene, decanol, octanal,
octanol, citronellol and nerol were identified as the important contributor for orange characteristic aroma attribute. The
orange —like aroma intensity increased significantly during fermentation for 1-4 days, and then decreased significantly,
which were closely related to the contents of limonene y-terpinene, octanol and nerol (P <0.05). In addition, with the
decrease of the content of orange characteristic aroma compounds, the content of isobutyric acid, butyric acid, 2-methyl
butyric acid, valeric acid, caproic acid, heptanoic acid and caprylic acid with rancidity irritant odor increased signifi-
cantly, which can significantly cover the orange characteristic aroma. The results would provide a theoretical basis for the
improvement of citrus wine technology and aroma quality in the future.

Keywords orange juice; fermentation; key aroma compounds; off-odorants; change trend



