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Volatile Flavor Compounds of Fermented Grapefruit Juice with Probiotics

SHU Wenxiu, WU Zufang*, LIU Lianliang, WENG Peifang
(Key Laboratory of Applied Marine Biotechnology, Ministry of Education, School of Marine Sciences,
Ningbo University, Ningbo 315211, China)

Abstract: The aim of this study was to evaluate the volatile flavor compounds of grapefruit juice fermented with two
isolates, Lactobacillus plantarum L1 and L. fermentum L2, which were previously isolated in our laboratory. The
volatile flavor compounds were measured by static-headspace solid phase microextraction (HS-SPME) coupled with gas
chromatography-mass spectrometry (GC-MS) and analyzed by principal component analysis (PCA). The aroma compounds
were detected by electronic nose. Results indicated that a total of 79 volatile flavor compounds were identified, including
20 alcohols, 15 olefins, 12 alkanes, 10 ketones, 5 aldehydes, 2 esters and 15 other compounds, 59, 36 and 35 of which
were present in fermented grapefruit juices with L1, L2 and both, respectively. Fermented grapefruit juice with probiotics
contained more volatile compounds than fruit grapefruit juice; some esters were detected only in the former. In addition,
aldehydes accounted for a much lower percentage of the total volatiles, while alcohols, ketones and alkanes accounted for
a significantly higher percentage after fermentation as compared with fresh grapefruit juice. All four samples were
clearly discriminated by PCA on the basis of their characteristic flavor components. The results of electronic nose
revealed fermented grapefruit juices with different Lactobacillus species to be significantly different in flavor. In
conclusion, these results provide insight into the flavor characteristics of fermented grapefruit juice and also provide a
basis for product quality evaluation.
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Chemical sensors used in electronic nose corresponding to
different types of volatile substances
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Fig.1  Total ion current (TIC) chromatograms of grapefruit juice samples
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Table2 Identification of the volatile components of
grapefruit juice samples
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5 FERERIT o i TR A R R
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Ql iR 15837 0.15 - — —
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Q5 P 28691 0.63 — — —
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%
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X20 1,3,8-%F i 6 34627 027 — 032 032
X21 o 34998  — — 0.14 013
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Fig. 2

Volatile flavor composition of fermented grapefruit juice
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Fig.3  PCA loading plot

PR3 AL, FFIEE R T L3 DM Em s, BT %
92.53% I TTHRF K B T 51 E A2 E /sy, HorETT
BRI N63.69% 28.84%, TEHTIX2 A>T lisy Sk T 5
U B LR A5 U2, AT g S 2L S T A T Al - 0 IR
WA EHERCRIII91 Fft P4 32 AN ASH S [ FE B9

PAOT Foft R4 57 1) 55 1 36 ) o0 Bk e (B N R AR b, 58
2B B ATE AR, IE3EIET, BB 13
IESZ 7 R MY TR RECEF0.90L FA539 B,
NEEFE . BERFMERZE, XS HE1E RS E =S
MM, JUHIEIRPIREA G (0.999) | 6-5F A ME-3-H
FE-1-FF COM-1-BF (0.993) | L-FFFEE (0.991) . /NH
FIR=REEBE (0.989) S5 13 o IE M5 Kk )
R BRSSO R IR A RBUEFN0.9L) B
10 Fft, R RIEESE, HIEERHEZR (0.999)  HEE
M5 (0.995) . ZENEekriEE (0.995) . FAMIME (0.993)
B E R PR R YR AR R . 2



64 2018, Vol.39, No.04

Bt F

XY TR

5 A B 1 IR RE AR R M R BN,
% (0.989) . 1-1&H-3-Hd (0.971) | 2,4-% —J# &
(0.883) iy, HE2EMNH M EAHIM: FgmiE
A5 A B e ) BN, Hoh2-PEld (0.939) |
2-FHfd 0.936) | e (0.897) . H1FEM
HMRFIFELE B L. BRI, 23
SMRREASANBESS, K FEmR S AT RE 5 XU (7 R i %
YERN2 FhERSY . RS2 PR R AT 1, REgET
2. 3RIRN, XL, L L2AR B & B4 oM X
TR ENERERS . BRFEEREFEIRRAN, £
X FRAL AR & B T RIS BB, Lp L1,
Lf L2FNVE T R T S A v 1) 32 B4 R 1 1l 43 Jot 4 288 R e
¥, KEEREBIRBA . KSR IEIX2 A F
BT X R, Lp L1 R B R Y RE AR 2
RR, Lp L2ANREETEREL, 2. 3R, oA4ERH
BE.
24 HTESHER

LD A & K i 4 1) A8 SR A 15050 3 B B 8 0 R B
), $5 5 ORAE AR ZORE A LE B 107 725 18] AT B /N 28 Y R
BRI 2R IR BE B 0 —Fh G it e i ik, REf R IR
FEHBIX 73 AN R HORE B, AR 2 IR P o %4 it
TR BEAT H S A, IFRH H B A R
HATLDA, E4R.

—5 555+ B4

—5 556 NG e
—5558- (:}_ g::i>
—5560-]

—5 562

FE2EM (17.74%)

IpLl @
—5563

—8632 —8628 —8625 —8622 —8619 —8616
F1ES (57.53%)

A4 BTERNMHLDARE
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