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Changes in Aroma Compounds of Litchi Juice during Storage
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(1. College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2. Guangdong Open Access Laboratory of Agricultural Products Processing, Sericulture and Agri-food Research Institute,
Guangdong Academy of Agricultural Science, Guangzhou 510610, China)

Abstract: The changes in aroma compounds of litchi juice during storage at different temperatures (4 °C and 25 “C) were studied
by solid-phase micro-extraction (SPME) coupled to gas chromatography-mass spectroscopy (GC-MS). The results showed the
content of total aroma stored at 4 ‘C and 25 “C increased by 39.10% and 31.99%, respectively, after 4 weeks of storage. After
8 weeks of storage, the retention rates of total aroma were 96.17% and 74.49% at 4 “C and 25 °C, respectively. The content of
alcohols and acids significantly increased (P<<0.01) during the first 4 weeks of storage, and then decreased significantly (P<<
0.05) with further storage. The content of esters reached its peak value after 6 weeks of storage and then decreased significantly
(P <<0.05) with further storage. The content of alkenes decreased significantly during the whole storage time. The content of
aldehydes changed slightly during the first 4 weeks of storage, but the retention rates of aldehydes apparently decreased to
59.86% (4 C) and 55.3% (25 ‘C) after storage for 8 weeks. The contents of six typical aromas such as citronellol, geraniol,
phenylethyl alcohol, S-myrcene, D-limonene, and geranial in litchi juice reached the highest value after 4 weeks of storage, and
then decreased with the increase of storage time. As for the retention of total aroma in litchi juice, 4 'C was a better storage
temperature than 25 °C.
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Table 1 Change in the aroma compound profile of litchi juice during storage at 4 °C and 25 'C (=3 ug/L
WEDHE 0d(4CI5°C)  AR4TI5TC) 5/(4°CI25°C) 6/5(4°CI25°C) TR@4°CI25°C) 8JH(4°CI25°C)
V4 18.77+2.05  17.39+1.85/ 17454231 20.65+3.72/ 19.38 +4.28/ 18.6 +1.93/
ethylalcohol 18774205 26524378 15.85+ 2.09 2196+ 251 12994191 1097 +131
1O - 345+ 031/ 3274051 2.91+0.29/ 2034021/ 199 +0.27/
1-hexanol 2.89 4054 2304043 2634033 1.56 £0.17 1134011
1-F4-3-F 1470£200  1471+£1.89 12.82+1.41 13.35+ 1.76/ 1273+ 131 123+ 181/
1-octen-3-0l 14704201 16134191 12274134 1058 +0.93 10524231 9.46 +1.03
2-2. 310 98.28+ 1151/  122.0+1157/ 97.13 +8.48/ 96.7 +10.51/ 94.2+11.22 92.410.35/
2-ethyl-1-hexanol 98.28+1151 127.0+1231 97.14+1032 85.88 & 9.87 82.8+1031 79.90 +9.36
it 2087+281  49.1+6.37 31.99 +3.31/ 32.65+3.61/ 30.70 £ 2.71/ 285+ 231/
linalool 20874281  87.17+10.05 81.63+£7.31 79.73+9.09 7410 £8.27 68.42£5.79
K 21.05+221  4582+378 43.96 +4.01/ 29.07 +2.83/ 28.66 +3.07/ 253+231
phenylethylalcohol 21.05+£221 25394231 22.79+239 2042+ 251 20244238 18.16+1.99
5 FE-2-(1- L 2 3) SR O 196+009/  3.16+0.06/ 171003/ 169 +0.22/ 1.86 +0.03/ 154 +0.03/
5-methyl-2-(1-methylethyl)-cyclohexanol 1.96 £ 0.09 249 £0.02 1.65 £ 0.04 2414005 1.69+0.02 135+ 0.05
411 238)-3- 3R -1 205002, o - - - -
4-methyl-1-(1-methylethyl)-3-cyclohexen-1-ol 2.29+0.02
L 1 148£003/ - - - - -
1-octanol 148 £0.03
a-FAlRE 927+021/  18.33+1.26/ 1417 42,01 1457+ 187/ 12,24+ 131/ 116 +1.14/
a-terpineol 9.27+0.21 29114231 22124225 21334234 18.38 201 15.40 +2.03
HAHE 17710+ 1231 22597 +20.29/ 191.1+18.54/ 205.+21.21/ 197.6 £ 20.41/ 190.5+2.08/
citronellol 1771041231 207.43+2031 171.8+1871 1826+19.21 1269941461  10535+11.31
(2)-3,7- = H2£-3,6-5F —J5-1-% 20504212/ 32.22+2.95/ 22.89+231/ 23.50 +2.39/ 22.77+281/ 19.90 £1.97/
(2)-3,7-dimethyl-3 6-octadien-1-ol 2050+212 34954377 2269+258 2321+277 17.38+£2.03 1539+ 1.88
i 14417 +1531 294,64 +27.36/ 228.1+20.31/ 18491+2001  18415+1679/ 179542031/
geraniol 14417£1531 19505+ 2155 1634+ 19.88 169.57 £19.22 12930+1221 1133141233
4-(1- R LA L FR C-1- R 154+002  3.04+011 214+012 222+0.14/ 1.86 +0.13/ 157 +0.13/
4-(1-methyletheny)-1-cyclohexene-1-methanol 1.54 £0.02 2634013 1.89 +0.05 174 £0.17 1.28 £0.09 097 +011
ek P09 ALY 537+100/—  502+131/— 4124009/~  395+151/—
nerolidol 7.31+0.96 482 +1.02
S 213LLLY 330+051 — —/— —— o —/—
cedrol 273111
2- KT e 0.71£0.31
2-furanmethanol 0.71£031 /= —I— —I= —/— /=
iy —— 654131 348 +1.01/ — 0.80/— —/—- —/—
famesol 7.0141.25/
LA —/- —I- —L75 — /155 —I- —I-
1-hexadecanol
SN 550.64 +73.78/  855.64 +91.04/ 675.63+7243  63250+5377/  61329+53.80/  587.43+63.77/
559.64 17378  748.11%85.77 617.30 £ 68.99 623.66 +:73.73 49724+5112  439.77+5353
ORI * 4365+3.77/  4365+3.77/ 4365377/ 46.35+3.77/ 4365377/ 43.65+3.77/
hexanoicacid, ethyl ester * 4365+377  4365+377 4365+3.77 43.65+3.77 43.65+3.77 4365+3.77
R (- FIE AL 2841053 246077/ 1904 057/ — 047 £0.34 - -
hexanedioicacid bis(2-methylpropyl)ester 2.84+053 210+0.34 1.431+0.87/
TR igbenzyl butyrate —— —/1.81£037 — 1058 £ 043 —/058+031 —042+029  —/0.36+0.19
SRR T AR 29.33+306/  27.87+3.17/ 3350 +£3.02/ 36.18+3.27/ 3407377/
phthalicacid,isobutyl octyl ester 2933+306  34.74+297 35.05+4.14 28.96 +2.98 15.86 +2.21 14.97 +2.35
[ 1,2-3*: :%@Tg%ﬁ‘a 1974057 3004037/ 2244077/ 2014 057/ 2904+ 113/ i
1,2-benzenedicarboxylicacid, butyloctylester 1.97+0.57 190+ 0.54 0.79£0.33
R 0.48 4 0.59/ L i i L i
hexadecanoicacid,ethylester 0.48 £0.59
AR TR 5154107  641+127/ 4354078/ 7.90+1.34/ 6.90+0.87/ 5124121
dibutylphthalate 515+ 1.07 431£112 272+1.14 479+ 1.02 4,60 £ 0.65 4124097
- 8343+1018/  83.39+9.34/ 85.73 +12.02/ 94.77 £ 11.42/ 87.51+7.35/ 82.76 8.1/
8343+1018  88.51+8.21 82.79 +10.15 78.44 +9.03 64.53 + 6.43 6310 +531
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e e RS 0d@4°CI5C)  4JH(4°CI257C) 5/(4°CI25°C) 6/4(4°CI25C) THI(4°CI25°C) 8H(4°CI25C)
3-Pef - 0.60+0.27/ 0.88 +0.26/ 0.53+0.23/ 045+ 0.24/ 0.36+0.15/
3-heptanone 0.60 £ 0.27 0.28 £0.07 039+0.17 0.39+0.15 042£0.21
KL 2374053/ 2534077/ 2054047/ 1.78+0.53/ 1724031/ 15+0.25/
acetophenone 237034 2.67£1.01 1.90 £0.84 1.71£0.66 1.49 £0.45 1.25+£0.13
2’6'5(1‘13 ML 255 E*ﬁ'l“"*m 2ULOSTL 264 025 —/L714044  —/156+057 —/1004012  —/084+025
B 2% 26-his(1,1-dimethylethyl)-2 5-cyclohexadiene-14-dione 2441037
B 23-—50-35- - FAIE-6- AL dh-IU-4-1 8.03 £ 1.09/ - - - - -
2,3-dihydro-3 5-dihydroxy-6-methyl-4h-pyran-4-one 8.03+1.09
B- K 1334021/ 256 +0.41/ 1.28+0.53/ 1314027/ 1344017/ 1244023/
-damascenone 1.33+021 7.01+042 4094032 5.62+0.33 348+0.21 3.04£0.14
(2)-6,10-— FIHE-5,9-+—F —J-2- 2064027/ 1.68+007/— 140+ 0.16/ 0.79+0.24/ 0.79+0.33/ 0.70+0.27/
(2)-6,10-dimethyl-5,9-undecadien-2-one 206+031 0.60 £ 0.09 092+0.27 024+0.13 037+0.11
— 16.23+2.03  7.37+1.38 5.62+4.79/ 4424102/ 430 +0.49/ 3.82+0.85/
16234203 12034221 857+7.98 10.20 +1.33 6.74+1.18 579 +1.04
1,3,8- p-iHifi =4 1434027/ 1.90 +0.18/ 1714021/ i - -
13 8-p-menthatriene 143+£027 1.71£0.26 1.39+£0.19
B-FHEN 5.04+ 057/ 5.01+0.33/ 3.83+0.56/ 4244032/ 371+ 046/ 310041
beta-myroene 5.04+057 5.69 +0.45 376 £0.43 4.96 0.46 3.15+0.37 216+0.25
D-Frkghe 1724047/ 1.88+0.37/ 1.72+0.89/ 1.70 +0.07/ 159+0.11/ 1.33+0.45/
D-limonene 1724040 1.79+0.24 146 +031 1.33£0.09 1294037 0.76 £0.31
- 0.67£0.18/ - - - - -
S a-terpinene 0.67+0.22
Ffiifia 152+0.35/ - - - - -
romadendrene 152+0.35
b2 350+ 0.41/ 4.3140.24/ 3.32+0.53/ 4,62 +0.55/ 3.16 +0.29/ 2.67+0.22/
()3 7-dimethyl-1,3 6-octatriene 3504041 358+0.78 2704042 345+0.38 232+0.34 1944017
Wbt 13874312/ 1310£2.19/ 1057 £1.37/ 10.55 & 2.04/ 8.46+1.12/ 7.09+ 252/
13874312 12774247 10.39 + 1.56 974+2.78 6.76 +0.97 4854134
PR LR 8.44+0.28/ 8.96+1.13/ 8.47+0.88/ 3214043/ 3.08+0.44/ 3.00+057/
geranicacid 8.44+055 9.02+0.98 8.65+1.13 717£093 10.15+2.21q 8.13+1.88
ﬂ@_ —— —/12.93+1.31 — /546 +0.95 — 1400+ 037 —[— ——
[ benzoicacid
e —- —- - —- 444011 —/100+009
sorbicacid
5 240027/ 2.28+0.19/ 220+ 054/ 157+ 0.27/ 1.3140.07/ 2.00+0.747/
n-decanoicacid 2404027 2404023 1784035 1.63+0.29 1.07+003 0.73£0.59
—— 1084+123  11.24+2.13/ 10.67 +2.12/ 4,78 +1.05/ 4394032/ 4.99 + 1,66/
1084+157 24344334 1589+ 1.77 1280 +1.32 12.66 +2.13 9.86+2.11
G 548 +1.27/ 5.47 +1.09/ 440+ 101 339+ 148/ 1.58 +0.07/ 1.334+0.16/
furfural 548 +1.27 1201+1.32 15.24 +2.15 1328 +2.77 12.34 + 1,67 1138 +1.23
3- PR 1.70+0.58/ 158 40.24/ 2084017/ 2134043/ 0.86+0.27/ 0.77£022/
3-(methylthio)-propanal 1704058 2124031 0.83£0.33 261£027 1744029 1244018
2-23%k- OB - 0.380.08/ 047021/ 0.34+0.25/ 0.45+0.18/ 047£031/
2-ethyl-hexanal 0.35+0.13 0.38£0.43 0.26+0.33 0.36+0.23 0.39£0.25
RHEE 5.14+1.03/ 651+0.77/ 3.90 +0.25/ 355+ 081/ 4.27+067/ 4.03£0.77/
LR benzalcehyc 5142103 494 %052 3.45+0.44 332+0.16 349+ 045 250+0.19
HEERE 5.06 +1.27/
reral 506+127 740+ 157/ — 591+ 1.34/— 4384133/ — 451+£178/—  400+0.77/—
A 848+118/  10.83+1.54/ 7.09 + 1,05/ 727+ 141/ 7.93+ 1.46/ 6.54 +1.33/
geranial 8.48+1.18 790+112 5.62+1.03 6.21+1.33 597+121 3754054
2RI —I- ossoLw 054£077/—  050£067/— 048076/~  033:+043/—
2-(phenylmethylene)-octanal 0.41+0.19
_3,5-J;< T4 4194021/ 501+046/ 3854091 25740.13 T oe et
3,5di-tert-butyl-4-hycroxybenzaldehyde 4194021 3124035 1.89+0.85 1954021
" 3202034 —/- 4.78/— 4.60/— —- —-
nonanal 329+£0.34
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Fig.1 Comparisons of content changes of several representative aroma
compounds in litchi juice stored at 4 °C and 25 C
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