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Characterization of Volatiles in Pasteurized Litchi Juice by Treatment

and Fermented Litchi Juice Based on GC-MS and GC-IMS
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Abstract: Gas chromatography-ion mobilityspectrometry (GC-IMS) and gas chromatography-mass spectrometry (GC-MS) techniques
were used to analyze the effects of thermal pasteurization (TP)and high hydrostatic pressure (HHP) on the volatiles in litchi juice and
lactobacillus fermented litchi juice. From theresults, 70 volatiles were identified by GC-IMS, including ketones, alcohols, esters, aldehyde, and
terpenoids. The TP process resulted in a severe loss of ethyl propionate, methyl 2-methylpropanoate, benzyl alcohol, and 1-octene-3-alcohol in
fresh litchi juice, whereasvolatiles such as butyl propionate, trimethylpyrazine, 5-nonone and 2,5-dimethylthiophene were more abundant after
fermentation. The volatiles in HHP pretreated juice were similar to those in fresh litchi juice, and compounds such as linalool,
2,6-dimethylpyrazine, cis-rose ether, and benzaldehyde were more abundant in its fermented juice; 51 volatiles were identified by GC-MS,
mostly comprising terpenoids and alcohols. The TP process decreased the contents of terpenoids and alcohols in litchi juice by 37.05% and
31.61% respectively. Compared with the fresh juice, terpenoid and alcohol content in HHP litchi juice increased by 33.57% and 80.07%
respectively. The total content of volatiles in TP and HHP fermented litchi juice increased by 46.93% and 46.19% respectively, compared with
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the pretreated juice. The content of volatiles in HHP fermented litchi juice was 2.11 times higher than that in the TP fermented juice, with a more

pleasant aroma. The combination of the two technologies shows that HHP pretreatment can effectively improve the aroma quality of litchi juice

and fermented litchi juice, providing a reference value for improving the quality of fermented litchi juice.
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1.3.3 #FERXHEAEHE GC-IMS 547
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Table 1 The sterilizing effects of two pretreatment methods

(Ig CFU/mL)

L4 BEEHK FRAK BEEH

Fresh (&%) 526028 3.71£0.09°  4.69+0.12
HHP (A& /E43E)  1.68+0.04> 0.70+0.00 ND

TP (#FH) 1.54+0.08"  0.35+0.49° ND
E: RPIARNEFEERTEREE (p<0.05), ND &

o
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Fig.1 GC-IMS topographic maps of volatile compounds in

different samples
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Fig.2 Euclidean distance diagram of nearest neighbor algorithm for different samples
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R 2 GC-MS EEBAMRMPHIEL N ED
Table 2 Identification of volatile compounds in each group by GC-MS

£ ERMBAD we A%/(ug/mL)
13 /min Fresh TP HHP F-TP F-HHP
B-AAESE 7.68 0.604£0.11 0.63£0.17 1.04+0.14 0.76+0.23 1.24+0.70
D-A7 A 8.26 1.68+0.00 ND 0.99+0.10 1.03+0.34 1.31+0.82
- EE A B 11.36 0.53+0.23 0.38£0.06 0.39+0.08 0.37+0.21 0.47+£0.14
R & A 11.60 0.04:0.00° 0.4+0.12b 0.14+0.02° 2.240.93 3.75+0.07
S E RIS 4 11.87 ND ND ND 1.35+0.04 1.67+0.07
P BRI TER 12.98 1.21+0.34 1.12+0.12 1.62+0.28 ND ND
FAghE 14.83 0.43£0.06°  0.41x0.01°  0.68+0.06° 1.6+0.107 3.5+0.03*
1- &4k 15.66 ND 0.0520.00 ND ND ND
4-F5 R 15.78 ND ND ND ND 0.160.02
N e 2 it 17.02 0.1120.05 0.09+0.02 0.08+0.06 0.07+0.02 0.1620.04
BA oA hER 17.17 0.19£0.05  0.15£0.01°  0.22+0.03° 0.44+0.03° 1.96+0.07*
p-E % T b 17.56 ND 0.32+0.05 ND ND ND
FT T &b 17.64 0.57+0.04  0.32+0.04° 0.4+0.03° ND ND
S 18.15 5.6240.85°  3.32+0.15°  7.22+0.29° 3.74+0.28 7.07+0.04°
HERLEE 18.61 0.98+0.18>  0.59+0.01° 1.85+0.15° 0.7+0.06" 2.06£0.07%
S etE 18.75 1.01+0.21° 0.61+0.02¢ 1.95+0.18 0.79£0.05% 2.49+0.02
147 H & Hi 19.08 0.060.01 0.04+0.00 ND ND ND
etz 19.25 2.69+0.55 1.45£0.00°  4.42+0.12° 1.88+0.16° 5.1£0.16°
L-% B2 19.53 ND ND ND ND 0.09+0.01
Bk 15.7182.47°  9.89+0.5¢  20.98+0.89°  14.91+2.33¢  31.01x1.06°




MR EmRE Modern Food Science and Technology 2022, Vol.38, No.11

53R 2
R RS e 4% /(ug/mL)
18] /min Fresh TP HHP F-TP F-HHP

F B 9.13  0.39£0.03°  0.26x0.02°  0.43+0.11°  023+0.19°  0.83+0.24°
FeRIEE 9.71  1.12+0.14>  0.79+0.07°  1.26x0.30°  0.92+0.14%  2.12+0.00°

FEOE 11.67 ND ND 0.49+0.24 ND ND

B X-2-C - 1B 12.55 ND 0.03+0.01 ND ND ND
-3 ¥-3-B% 1328 0.76£0.04>  0.54£0.00°  1.91+0.13*  0.62+0.07  2.01+0.08
L. 3 13.40 ND ND ND ND 0.37+0.05
R 21 14.41 ND ND ND 0.15£0.01°  0.1x0.01°
7-5F £-3-TF A-6-F Hi-1-BF 1841  025+0.10°  0.15+0.00°  0.39+0.03*  0.17£0.03>  0.44+0.01°
B 19.65 ND ND ND ND 0.160.00
3t 7 #7-1,8- = Hi-9-B% 1970 0.33£0.11°  0.17+£0.00°  0.67+0.07°  0.21£0.02°  1.29+0.05
KRB 20.13  0.1240.04°  0.08£0.00°  0.240.02> < 0.11+0.01°  0.3120.02°
po8:d 2974039 2.03+0.09° 5.35+0:69° 2.41+047  7.64+0.30°

+—iz 648  0.10£0.05 ND 0.12£0.01 0.1120.01 ND
(H)-4-%F s 10.03  0.83£0.13  0.77%0:13 . 0.84+0.22 0.83+0.31  1.27+0.71

3,55-ZF A2-TH 13.86 ND 0.04+0,02. 0.05+0.01 ND ND

3-(F AT AKL)-1-FH 1647  0.07+0.03  0.05£0.01, < 0.07£0.01 ND ND

B E S- A 1734 0.24+0.09 ND 0.24+0.07 ND ND

[S-(R*, S*)]-5-(1,5-=F &
A-THA)2-F H-13-3RT —H

1-(1,5-=F A-4-TH A)-4-F AR 18.21 0.17£0,03> . 0.18+0.03®  0.29+0.20®  0.14+0.05®  0.48+0.09"

1752 041+024° 0.42+0.11° 0.39+0.12°  0.31+0.04*  1.06+0.13°

823 1.82+0.58  1.47+0.26™  1.99+£0.04®  1.39+0.23>  2.81+0.93
2-F AT Mk 8.69 ND ND 0.56+0.15 ND ND
(B)-3,3-=F A TR T A)- LA 8.99 ND ND ND 0.22+0.15 ND
. ERAELS 9.03 0.38£0.16 ND ND ND ND
wA Rk 14.05 ND 0.06£0.02  0.08+0.01  0.08+0.02 ND
(2)-3,7-=FH-2,6-F ZHht 1691  044+0.07*  0.25+0.01>  0.28+0.01°  0.07%0.01°  0.12+0.01°
B 23 0.830.23*  0.31+0.01>  0.92+0.13*  0.38+0.17°  0.12+0.01°
2-£EA 12.20 ND ND ND 0.130.09 ND
. R P A 15.65 ND ND ND 0.10+0.01 ND
wx 6,10-=F &-5,9-+ ~—J%-2-ER 19.36 ND ND 0.06+0.01 ND ND
KR ND ND 0.06+0.01°  0.23+0.10° ND
SLBL LBg 11.43 ND ND ND ND 0.32+0.25
Bik  3-F A 2-THER-3-F A2 A A 1578 0.17+0.12  0.13:0.03  0.17+0.00  0.15£0.05  0.19+0.03
BB 0.1740.12%  0.13£0.03°  0.17+0.00®  0.15+0.05%  0.50::0.28"
L T 13.37 ND ND ND 0.47+0.11  0.39+0.19
wA B ND ND ND 0.47+0.11  0.39+0.19
3 ’fiiéﬁéi{zfj;: * 13.63 ND ND ND 0.590.11  0.71x0.15
4 3,6-=FH-233a4,57a-< ARH%kE 13.70 ND 0.08+0.04  0.08+0.00 ND ND
P AR 17.92 ND 0.07+0.05 ND ND ND
B ND 0.15£0.09  0.08£0.00°  0.59+0.11*  0.71+0.15°
L& 21.49+3.80°  13.98£0.96° 29.55+1.50° 20.5443.02¢¢ 4324260

E: AARRANBFEATERFEZFE (p<0.05); ND A TAKLH,
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Xof B RS [ R 2R R S AT A
%, SR 4 s, KT TP. HHP K H KT
F-TP. F-HHP 5% # RT3 R 1 & B 2R,
Fresh. TP. HHP. F-TP Al F-HHP FiAMEEMHH3% K
A BE RSB 21.49. 13.98. 29.55. 20.54 Fll
43.20 pg/mL, TP ZHAV T IHE R AL G & BT
PrEEZE RO R T 34.96%, iX —45 J 5 HoAth Sy AL,
Cheng ZEPHRGE T #OR B AL T I R LB P4
AEFRET R T 52.17%. 104 HHP ACHE 5 Z5 K T 035 &
ALY T 37.50%, ZMULA4E SR B ST
AL, Wang SERRIE T HHP A3 S 0T K
YA SV R EIIN T 58.53%; SK-TFLEL1R BRI 4k
o AL B S R AL A BN T 25.87%. ZHLIR
W KI5, F-TP Fl F-HHP Ff 538 R AL A8 &5 7
BEINT 46.93%A1 46.19%, H F-HHP %% F-TP & 1.10
f%. Chen S5V ILEE B ZEHE FUAT B AACHT S B B AT 14
RS, TP I HHP FiACE T ER . FHR AR R
BV HIE R A A Y S B I T 51.40% Al
56.47%, F-HHP Lt F-TP & 3.47%; KPR IAAE
VIR KBS, TP A HHP By ALFRRLA 5 R AL &
VB By AN T 31.94%7F1 23.88%, H HHP A Ab#
KRBT LR BUR B AT 57 28.62%.

F-TP |k At
::::::EIIH R
[ NIEES

HHP £ . W %
gk

TP & .] %K
2

Fresh E-I [

0 10 20 30 40 50
R/ (ng/ml)
E 4 EHRERFEMEZELEUEYESE
Fig.4 Contents of different volatile compounds in each sample
group
i A% 70 AT T BRI, 2L ol
KEWHEZEN, HEEEREE (p<0.05), Fresh 7
ot s R G2 & 808 15.71 pg/mL, TP ALBR 5
FEYIE BT 37.05%, XAJ A2 H T35
TR, SR by KA AR T s BT
HHP K355 0 & m38n 7 33.57%, JLHZEHRA
= OAV HMEMEE. HorFEE. SRR IEEEES
SR MEINT 64.29%. 28.38%. 56.94%F1 89.32%,
BT 7B BRI A MG ER, Rl
45 B H IAE RSN D g 2720, HHP AL PR {E
fEREYT A DT IR oAV A vHa B & = 2 s 1
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171.54%. 141.33%F1 51.02%, A fdyb i 25 i b 55 4
B, A 2P BN R - TERE S 3 T 20.80% 25.95%
H1256.00% o A 78 A IR 75 A5 HH i 2 50 B 5 I
TR a-FA MG PR AE & A SRS
%, bR RER BT HHP AP0 S topti g
g, B DLV S S AR I R AR R e
FAFRNRH; AR ARG, PIFETAIE TR
HEE S I, A SRR a-FATHEE .
PR A S A S BN (p<<0.05), X5
GC-IMS 45—, #il 7 R aU-HPmFS5mE 2, Wang
SGRIE R A AR T K RS R A R B
HHHE T B-2 Bl Fly-FA WG SEY I, X W] Re 2 B TE
REESFEF, FURR AR A (1 p- 0 AT R IR 1 b
e, (e TSR ). T HHP §i AR LT
HOREE T A BT R, =4 T B m S Em SR,
F-HHP Ff it R a4 & B4 F=TP =1 1.08 1.

RS A A EIRE . 5T,
TP SO 750 B R8> T 31.61%, X5 HAM R
[ AR IR, HHP b3 5 EESSHE I T 80.07%, 1Xn[
REs2EH T HHP ACFRBE 1 SR Le e mig i vs e, A LLpE
IR AW R, o 3R, R
R BN AT SRS 5120, & & R
AT CUSE B ST 10 XU o G 0 S PO T R e s A
TRE IR B RO RN T 59.35%,  JUHZ Rk
MZR 20, R K85, F-TP Al F-HHP ¥ Ak
TR HIEIT 18.89%4142.98%, H F-HHP B¥25+
FHF-TP = 2.17 i, i 7 2 B, X ReH T
RIS FE RS P AR SR R, B LR
AR SRR — 2D A RS, 2%
U R AL O, 2T RS, e
JE AN T T AL BEALH A B ) A AN A A o

FABFPEBIHE R A YR & Ee RN, Hd g
KGR A E R AL B 5 RSk, A A8
tho BERYIRE TP G & &K T 62.80%, HHP
AR JEHIE T 2-FRER-2-TAmRE, RIS 12 R
AR TR AR E, #OREMREPEIREF )
B3 5 SRRSO, & A2 A b A R DS AN S 2
& B H T B, KIS T 0%, &
PR AEARIR BE I BRI HE /K SRR, o RV BB R
AL E T s BhAE Y, 5 Chen 25250 78 O FLRR 1 K
BRI T I R A — 3

3 Zhip

FIFH GC-IMS F1 GC-MS FAR T EL A T R Al
R v T B AL BR 2 AT B LR B R T SR O R ME
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JRIIREIE, 25 SRR R a7 A2 7 XA R o4&
BACR, HWYERE. ERANEREAEST S ERR
. POREACE FEAA T AR CBE 2-H B
FREFTE. ZRFEE. 1-¢M-3-FE. IECRE. 3-Fdt2-T
i, AFEE. BRSO R, T e R Ak
PR P HOOR B FLIE N T A B A R B FLBR K %
J& TR M LE A R AR AN, 5 R oA T
N RS S S 38N, Bk T R R
2-EREAN IR, 1R AR TR I — AR R AR
AHAEL T FACK TR A AL TR 5 BRI T, B v e AT AL P 7
RESTRHERMEY R G ERFE, JHEMEES,
REAESIR T TR E . RE, 8 THEK
BE ST . A, PR AT BRI 45 AT 2
5, GC-IMS il A Z RS . Be2s. EEds. EEIRM
W62, 2NN T HE BRI R, B R
B BEAEAERE ST TR B S R . T
GC-MS il R L GRS, 2N Ko FHEE
EFER DI, B2E. MRS T R/
B EARAE A 2 o B BRI RO, 5K
AT RN ARG, 3K T HE PR RS A
Bl NIRRT REER AT A S TR A T BN A THI T
PG 5 SRR .
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