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FER 65 pom 58— H BERESA Bt/ — £ 5K (polydimethylsiloxane/
divinylbenzene, PDMS/DVB) 2813k, 22 [H Supelco A Fl;
4 F SR IER AL L-8900, HAHAIL; LDZX-50KBS
LR K W, IR BRI L) SPX-150D-Z
A (FEIERD B3R, BRI A RA R BRI % &
J 75 752 N BRANAT WAy Je BT, iR S R AR A R
AF]; HR1895 #EVTHL, WHRIA (FFED HHEARA %,
1.3 WWHE
1.3.1 ML

e 2, SER. AL A . HINTE,
WL IR, i 100 B2 ; 4 150 mL 432 T 250 mL
R, RERREERE, BRITIREINAZE 80 C,
KRR 10 min J5 I HGEAHIE 40 C, SR ED AN H
(5 100 mL FyHHeF 0.01 g WA, 37 ClEEMEE R
B 24 h, OIS SR BRI S RO pH (E#A FFRE . B
RIERTIGHIRES (0 A1 24 h) HEATXTEE .
1.3.2 iRz

M2 : 28 GB/T 12456-2008 % 1 ER I & 25, Mk
KM 3,5- KR L ES); pH H: 2% GB
10468-1989 K H HLf7 2% G W £ : 7% GB 478935-2010
KRR AR B2 AT I R
1.3.3 3L MRk mm

HS-SPME J7¥: H4 41 R AE FH 0% ] AR f 86 B A Sk
(PDMS/DVB 65 pum) 1ESAB B O 24k, 240
FER 250 C, HAMEFIREN 1.2 mL/min, ZALKEA
1 ho #ERHFEEL 10 mL FEA T 20 mL 88 OBEFEE A, A
3.0 g NaCl, fR#EEFSRHIER"Y, R R
W, TR R, PR 45 °C, P
]9 20 min. “F4#)5K SPME X< H i i BE 2 A HERE
M, ENEEN 1 em, HEHLF4EL, FeF4Ek B TR
IS AT, WP 5] A 40 min, Bl i BCHE 2R B,
I 7 RPRE B4R N S G A R 1, AN IRE N
2 cm, HEHEFGEL, @Y 5 min, [FI S S RIE .

GC %ff: DB-5MS EAE ik (30 mX0.25 mm,
025 um); HEFETTIREE 250 'C, #/SN He R (4ifF
99.999%), ¥iiE 1.93 mL/min. ANMFEEFE. THEFEF:
FEERIEE N 40 °C, %4 3 min J5 LA 4 ‘C/min FIEETHRE
120 'C, FFLA 6 C/min FREETHEZ 240 'C, fR¥F 9 min.

MS fF: BT&EEHEE, ETRENT0eV, BT
PR 230 °C, #ETEEA 230 °C, REHIEEE R
e 35~500.
1.3.4 7% AKBRME 7 ik

S 1%8 =R RGBT IR EREER] 10%,
8 000 r/min 3 B .0r 15 min, HL_FIEWBGE 0.45 um JERE |
ML 5E -
1.3.5 REitER

BN H 10 L FH AL EIIMERLI AR
MR (22~30 %, FLHE), PHERRERIRILE 1,
T VP N D1 07 34 25 1At ATT DX 20 FR A 3 DL 45 M 1 e
7o VR /INHLAE S S0 g LIRS o BN RESL (20 @) 7E
IR TGRS A S, BA R RN Aok,
HPATINE 3 Ik, /N B E s ) FE G ot R 47 D

s PP BORSERFESE R 5570 9 10 DG 0 9 (B
5590 ~10 73 (H5).

®1 RETREERETREHEREXY
Table 1 Definitions and references of sensory attributes for fruit
and vegetable juices and fermented fruit and vegetable juices used
in sensory profiling

18R Attribute 134 M Description

Wk Sour ST ERIR AR G (K F AR B K] 7

FfUR Sweet  SREFEIEA KINBAEARIR S H T

Tk Astringent 5 HBLIERE SR 451 U

Bk Vinegar R 1. BEHHNEMED, SEEHE L

%k Wine-like FERURIBLAT, FANEKIRT, SBEAVIAE R

6 Floral  SIEEA LA, BN, RIRIOER
Sk Froity  BHRIE, FORHGARIN, 1 MRS SR A Rk
JLRE SRR, A, BRI, SRR RN TR 3
ermented

TEBIE st —RRet, SR NS BRI S I
ungent

1.3.6 B4

5 R NE AR5 R T 32 B H GC-MS H NIST14 i
TERCHE I . DU RE DR 51 B )5 S5 A R A TR &R . ik
PEUCHCEE KT 85 MIMITRAE A s A St ), g
AR — AL AT A 5 2, TE B9 R XU 420 S5 P R %o

Epxy ¥

SOPERLS R B AT E 3 IRk, A Excel 2007
SHTEEAMRZE . F SPSS20.0 X/ B VPAN B HEAT 3 A
4343 (principal component analysis, PCA): JJGEdEbx
HEALPEYE, FFAT I T f I 3 1 sr . KA Origin 9.0
BEATVE K
2 HR5WHL
21 REHEBTEESMRRNETH

Rt R B Ja AR 224G 5 FUIR AR OB CSfk
SR BEA S NANBEAL S RS AR, Wk 2 P,
PP S A5 RBETHE R R A P SR B R . 25 2R
BT R B IR BRI i & B B 2 D, MR — R AR
EMEY, HmRENBEMT 7 ARk, BRY
JRAE SRR B A% 5 4 e g e sl S A !,
NI SR B2 R R R SR 5 B 2 13 R RN
M AU, AR T IS T 2 S A 1 P i S i 43
AR R R R SR TR D TSR BRI
142 (IR o T DT AR L IR CURE AR 2R BRI R 2R ot
TR AR K R Ak ) A

SERIT RS R B SEA B  EE 40% A, RIS
SER R IR A RS - TR OB, MYt
AR LR BRI S LE 3w, LR CBEAT AT RE
RAEFLRR AR R AR I R b = AR 1Y, e s a5
W TR DAL I e R LT 1 I I i il 5 ot
Wb, BEERSEYIT AN, TS MRS . SRy s
WEFR 2 R R WA 2SS R I R 3
Ryt A FEMEE. o WA AT B R R
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BHR TR BT ER AR

T AR I S 2R S A -3 - T 05 - 1 -1, 38 I (.
3, MR-2,6-F ZIGEE » RAEEEE NI R & S5 LA
S-EiE-1-BENE, KEEEINEE (kA i-2,6-F
WGEED W EERERN, RKEEHE AT &S DR
X-2-OMEE. 1-EREERRYI N E, KEEEN 4T
KEMZRATEN RZERA G ERRE, K din 3: 2R R
T i 105 TR e G 1 3 ) BT 2O R e 3 R ) R AR AR o
T2 o AEREAD AT B R AR IR R L T AR AR 00

PV P43 A 1 AR B A LA I R i 32, He L
DI % o WIS R T RIRAFAE T 2 oh,
TAE ARG I 2 B AT R R B s I R, SR
TEREF Bl 00 KRR P Bl P 2% 1 TR 2 7K A 1l 5 s o 7 A
B RS R T, Wit & B B B TR 4
IKOTH o i S5 Al R RS T RA AR SR B 58, B P AR 1

BT IR D R I o . T REAR . Ao . SERE.
ZEMETCIERL Y, BT BRI S A 7 AR R A 55, T
SRABIAR IR IR AR A R T 5

EAER MR, KEEE R G A R R LI 3
T B4 Nt KR AR AR, Bk BOR AR
2R 2, BAATREO EEA R R B AP
R, G FERR AR A KN G TR SRR AL,
KR AN HEERBEEN, £ ERE LW
FE BRI Rk o Park S5 P78 R I A AT B R 1
MR A R PR AR R S R . 73 4h,
FE3 A FIVE R FUAT B T B FLAT IR AR L AT 1 A I 1)
RS, R FUAT R B S T R T 3R
Pl BETCRY], LR AR AT LS T B S IR
AR W BESEYIR A A LA e, Rl R G R AT
PRI A S R R D P,

*2 TRRFTABHEEEELAMERIBNESSE

Table 2 Main volatile compounds amount of different juices before and after fermentation %

RIEAF Volatile compounds Al AF PJ PF oJ OF CJ CF Gl GF
2.1 Ethanol 0.38 0.54 - - 0.73 0.74 - - 2.76 1.46
1-J% % 1-amyl alcohol - - 1.56 1.62 - - 1.15 125 2.34 0.77
1-C.f% 1-hexanol 2.33 3.28 3.30 3.40 0.09 0.39 1.12 1.93 13.44 14.99
1-3%M% 1-octanol 0.68 0.79 1.57 3.09 0.10 0.17 1.90 2.10 - -
1- T 1-nonanol 0.11 - - 0.30 - - - - 17.01 0.47
2-HiI-1-TEE 2-methyl-1-pentanol 1.92 2.30 2.63 2.57 - - - - - 0.36
F5#EEE Linalool - - 0.78 0.65 0.36 0.35 2.60 0.35 0.10
ZKE7J% Benzene alcohols - 2.20 - - - - - 2.80 - 1.06
J#EE2E Enol 0.88 13.71 - - 0.05 0.05 46.64 52.28 28.75 -
FE5FHJE Alcohols species 9 10 5 11 9 11 11 19 10 21
2k 51 & Content of alcohols 10.67 2716 10.01 13.01 3.00 2.14 53.65 69.84 65.65 22.42
CUi% Aldehyde - - 11.86 7.49 - - 132 1.34 2.29 244
T Nonaldehyde 391 1.83 - - - - 16.82 441 0.34 0.07
7K Benzaldehyde - - - - - - - - 2.36 0.11
JiEEZE Aldose 2.99 0.25 10.99 3.99 1.68 0.10 21.29 5.36 2.34 -
B H2 Aldehydes species 5 4 4 3 3 1 8 8 10 7
K 5B Content of Aldehydes 12.84 2.49 26.38 11.47 1.78 0.10 39.75 11.48 16.72 3.81
LEREES Acetate esters 16.34 17.28 21.24 28.94 3.52 0.07 - 8.94 1.31 1.85
TH&lE2 Butyric acid ester 24.22 29.69 19.53 18.99 231 1.85 - - - -
CLERTEZE Hexanoate - - 3.15 4.93 0.40 0.55 - - - -
lg2Fh2 Esters species 8 13 5 7 10 9 - 2 2 11
52548 Content of esters 40.60 48.28 43.92 52.86 6.98 3.09 - 9.11 1.31 423
fifi2kFh2% Ketones species 1 7 - 3 - 4 3 6 2 11
fifi2% & & Content of ketones 1.62 5.86 - 3.76 - 0.40 0.48 242 4.99 9.55
fRZEFhZE Acids species 0 2 - 2 1 1 3 3 - 6
R E & Content of acids 0.00 2.39 - 1.55 0.04 0.24 3.82 3.01 - 4.02
D-f7# )% D-limonene - 035 9.59 7.89 73.93 81.47 0.53 0.43 2.80 1.65
o-JR#% Alpha pinene 0.41 2.75 - - 0.46 0.36 - - 2.69 0.36
B-H kL) B-myrcene - - 0.53 0.36 442 - - - - -
ATV RS )% Valencene - - - - 6.33 5.02 - - - -
o-1%:We}% Alpha - farenene 0.20 - 9.52 7.82 - - - - - -
M)A Terpenes species 2 4 3 3 11 12 5 4 3 4
i 4 s F Content of Terpenes 33.80 13.70 19.65 16.06 87.02 93.44 1.87 1.80 5.77 3.62
HKITF5 A HE Benzoic hydrocarbons - - - - - - - 0.98 - 22.87
Lt ke fiZE Alkane species 1 1 - - - - - 4 3 32
)% B Content of alkane 0.20 - - - - - - 1.96 4,97 38.35
JULR 4 5 At 2 550 Total number of species 26 41 20 31 34 39 30 46 30 92

T BERRN: Al GERIT). AF CREEERIT). PI (3D, PF CREEZRYT). OF (B7). OF. CREEREIT). CJ (5. CF CREFHRIT). GI (G
wit). GF CREFEET): BT &R MR IR R R 2, 3 2 R " Rom XM AR A I E .

Note: Abbreviations: AJ, apple juice; AF, fermented apple juice; PJ, pear juice; PF, fermented pear juice; OJ, orange juice; OF, fermented orange juice; CJ, cucumber
juice; CF, fermented cucumber juice; GJ, grape juice; GF, fermented grape juice; “—”, not detected. Only principal compounds are listed in the table.
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2.2 REBt&REREFEEERTL

3 ARG KBRS AR R BB
O, BARSRBITIHFEEER A —, HEERS &
i {8 Lt (ratio of content and taste threshold, RCT)
TRT 1, R G I RIS — 5 20

T FAT o B A 2 M LS Rk, TRtk oh 2
A AR R R SR IG KA, T A B A 1 L
SAEER A e AR R AR . B T R A U B A R

SERMATEMUAS, oAb KBTI 5 i B R

¥ 5 o HOA 2t R LS R B R R A
TG e A B B R B9, (R
R RIS RO THRVAL T b i S &
SRR A P LV RS, T L LB o i B R A
R 5 AR DA

HLA U SRR AT 4 048, % R R
R SR I D, I ERAE 90%;
WIS, EILEER R IR S RN R R T
R 95 7 UL B B RN S AP, 3t

e H N A& R RR AR (Phe) KIFEJE 43 il n
5 FEA 6 i, AR 2 R R 5 R R R
I FEE . K LEEROEAT AR R, ESE T 78 LR
PPE SR B AU 72 i 5 R R 5 4 M AR A i A
A SRR
2.3 RETAEREEERK pH T

LYTATE R ECN 107 cfu/mL I, FYFAT HE & Rk
B3 BT, KB 24 h J5 i # AU AL 10° cfu/mL.
EE 1 ME 40, KEERT 12h, AN HLEREERK
AR R I K AR R R, 24 h B R BV
TEHEBON pH HEAA B Fa e, BREHEIA V. KA
B P v i T AR R R AL . 4 SRR R
B mi, RETE A RO N AR R E R S AR AR RO B
MR F BT 5, 30 B ) FLIR 1 AR 4 e B AR
IR 454 GC-MS FURE & s, X &I
JERE T, BRARPIGE KRG A SRR 2 R e
N 52 Lo i SR v S5 A T T BAR B BT O Ak L XUk
NI

®3 TRRFHTLRENERERERRENSN

Table 3  Free amino acids amount of different juices before and after fermentation mg-kg!
— -

o ?mio%fi . Thrfh{)ﬁl 4 Al AF c CF oI OF PJ PF Gl GF
KA Asp 0.03 135.09 70.34 62.55 0.00 32474 22931 414.64 24322 54.90 36.40
BEE Glu 0.05 72.82 46.71 0.00 0.00  255.83 255.03 65.83 36.63 137.41 233.18
HER Lys 0.50 5.77 11.18 42.46 29.96 31.21 41.73 0.88 10.16 18.49 35.52

iﬁiﬁﬁiil amino acids 213.68 12823  105.01 2996  611.78 526.07 48135  290.01 210.80 305.10
A Thr 0.26 285.02 18443 1333.14 18.64  206.89 171.87 24297  177.94 0.00 5.84
2R Ser 0.15 23.75 0.00  136.29 2044  137.39 29.16 55.90 0.00 49.49 2.57
H&® Gly 0.11 1.01 871  109.61 92.50 11.33 24.50 139 13.28 5.25 51.60
HWER Ala 0.60 7.84 0.00 69.84 31.36 69.35 40.00 16.88 3.30 92.91 71.75

iﬁit%ogfféfamino acids 317.62  193.14 1648.88 162.94  424.96 265.53 317.14  194.52 147.65 131.76
F&Z R Tyr 0.26 8.79 8.79 8.52 24.10 10.51 14.50 19.39 7.70 8.43 12.32
KHAM Phe 0.15 12.32 12.32 9.69 58.88 14.68 20.29 20.56 453 3.62 26.54
FIRER Cys 0.02 0.00 0.00 0.00 0.00 2.54 291 3.51 0.00 0.00 0.00

iﬁfﬁ“ﬁ%ﬁi amino acids 21.11 21.11 1821 82.98 27.73 37.69 43.46 12.23 12.05 38.86
HE IR Val 0.15 439 2.69 43.28 26.59 18.16 19.97 2483 439 40.82 39.06
HEK Met 0.30 2.16 1.04 30.81 22.75 1.27 3.43 1.27 0.00 4.48 0.82
FER e 0.90 3.41 1.31 32.59 12.92 6.16 6.62 10.03 0.00 11.74 11.87
AR Leu 0.38 0.00 0.00 34.76 19.54 5.05 15.61 0.00 0.00 34.50 34.10
AR His 0.20 1.55 1.55 34.29 23.89 6.75 4.73 1.40 0.00 50.65 57.17
FE i Arg 0.10 7.93 1533 194.13 16321 779.40 667.40 0.00 9.06 1707.91 1907.10

iﬁifﬁﬁfamino acids 19.44 2193 369.86 26891  816.79 717.77 37.53 1345  1850.10 2050.12

i AR IR Bt 571.85  361.51 2206.73 489.54 189122 1522.83 84826  510.03  2247.41 2527.76

Total free amino acids

2.4 FEBSELL K QDA BB SR

T FUAT B TE A R R M. RS E 7Y
A TACH, AR RRSERN . BHESET
B, M EAHERREL F R, B 2 1, AU RISER YIS

EREEER, KEJERERIES (35008 21.00 5
17.79), $IRILMBRFE L MRE; TR S )
MRERE S BERD, KIEEREIR SRR, R RN
R, R RS R SIS IR A O EAT A
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RN R AT SRR o B 2R RO 22 7 =
UM B ) B AP RLE R, B 3 R BRI SRR
B R G WK E R AR IX . HARKBER G
b, BREHURITE T RESL, HAREBATEAR 2 E A AR
JEETh, o Rk, T TR AR R TE AT IR A 384 1
OUHAE R B R AR BERNT), X5 K8 R R+
SR BERANBE R INA K. BN B 5 A0 R, A
TR SR & IR ﬂ%ﬁﬁﬁmmm%ﬁ@¢ﬁ

N5 AR R R G 257 K, = H T AR
E%%%ﬁﬁﬁ,%%w&ﬁ,ﬁﬁﬂ&ﬁ%\@%\
FRIRSE SN o A0 2 R B R v AR R B R i, it
T 73T 9 NEERRE G, B PCA W8T 7
Bro Bl 4 sh5E 1 ERO R A 1 3 ZE IR IR
BEOR. Ok WK, 5% 2 BROE SRR £
RACE . R BIEORE. 2 AR5 7 2 SRR O
40.61%7F1 39.00% .

—
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1

—
(=]
T

o
T

—=— 3R Apple juice
—o— HEFUYT Pear juice
—a— Jl¥#& 1 Orange juice
—v—Hi%j T Grape juice
——FJRIT Cucumber juice

THEBOTE

Logarithm of viable cells concentration
oo
T

N
T

(=)}
T

1 1 1 1 1 1
0 10 20 30 40 50
& Bz} E] Fermentation time/h

B 1 AR RETREEA G EE AR
Fig.1 Viable cells concentration of different
juices before and after fermentation

R4 PRRETABEAG oH BER
Table 4 pH value of different juices before and after

fermentation
e R B} 18] Fermentation time/h
JREE7 Fruit and vegetable juices
0 24
JF#& Orange juice 3.8040.12 3.5610.13
3T Apple juice 3.74+0.20 3.41£0.10
K7t Cucumber juice 5.66+0.02 3.40£0.10
AL Pear juice 4.68+0.22 3334021
i
W% Grape juice 3.9740.14 3.25+0.11
C 480

ig L 7263 [ &¥% Total sugar

14F A o BB Total acid 4 70
T 13F —=—NERLL leo.2
W12 { { Sugar-acid ratio -
[ =
g uf {503
Z10f || VR g
< 9 8.7 {40 &
s 8 80
g JF 304 2829 1302
8 o 21 17.74 ] 20‘33\
i ST 96 | 1127 =
au 4F : 110%
qm 3F 3.89 1.04

2F L))

(1) 3 o & | &l _10

PIPF AJAF GJGF OJ OF CJ CF
AR Different juices
B2 RERKZTLBENEERAEES TN
Fig.2 Total acid content and total sugar content of
different juices before and after fermentation

8 ' %Kt Cucumber juice
I #j%j 1 Grape juice
7 EESERY Apple juice
I #7543 Pear juice
g o B i1 1 Orange juice
25|
2
5
A 4+
o
2t
G
2
1 -
° » Sofk s o > 5o
S T ST @gﬁ 25 fle oS
SEFE P&
v S
A[F] Xk Different flavor
a. O/
) a. 0 hour
8 [ -
7 B Il -
T ‘
g | |
A 4 I
"o
s
’mn L
# 2
1
0 % %
D % '\'
%, @"&@0 gQ 290‘@ & 6§> e‘ @Z S
Fﬁm'ﬁk Different ﬂavor
b. 24/
b. 24 hour

B3 RETLEAE (0. 24h) AEFNSE
Fig.3 Sensory score of different juices before and after
(0, 24 h)fermentation

35
3.0 L *CF
st
<
S 20f
§ 15
2 10 Floral 6% | f¥ ¥ Pungent
g Fruity SR Tk Wine-like *GF
% 05 Vinegar
% 0 = TR Sour PE_OF
E-os - Astringpnt B mipe gyeer *AF
g_l.o [ KW Fermented PJ
e[ GJ .
H ;(5) oA o
_2 n Il I 1 n 1 I I 1 I 1 I 1 n 1 n 1 n 1 n 1

5 N
20 -15-1.0-05 0 05 1.0 15 20 25 3.0 35 4.0
843 1Principal component 1 (40.61%)

B4 REIVIFNEZAS S RER
Fig.4 Principal component analysis (PCA)
biplot based on sensory analysis

3 i i
ARSI b S KUK A0 IR 14 43T ST e TR AR 0A — Ak

TRHEAT AN E R, W T AR A — ALV AT S A DI it 5 X
YIRS R A i, AW R B A AR 2 B AN VA



298 flk TR (http://www.tcsae.org)

2018 4F

751 - Kaprasob 258 o e i AR U —fb 356 ELF SE AN R LR
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Favor quality of different fruit and vegetable juices
fermented by Lactobacillus plantarum

Li Biansheng™?, Lu Jiayi*, Ruan Zheng*
(1. College of Food Science and Engineering, South China University of Technolog, Guangzhou 510640, China;
2. Guangdong Province Key Laboratory for Green Processing of Natural Products and Product Safety, Guangzhou 510640, china)

Abstract: Composition and concentration of volatile flavor compounds of fruit and vegetable juices have important influence on sensory
properties and consumer acceptance. The effect of lactic acid bacteria metabolism on the production of bioactive compounds during growth
of fruit substrate is well studied, however, the characteristics of the volatile flavor compounds of the fermented juices are less investigated.
This paper aims to study the changes of flavor substances and flavor quality of orange juice, apple juice, pear juice, grape juice and
cucumber juice before and after fermentation by Lactobacillus plantarum LP-115 400B. Flavor of juices is characterized by interactions
between volatile and non-volatile compounds, mainly acids, sugars, and free amino acids (FAA). Quantitative descriptive analysis (QDA)
method was adopted to perform the sensory evaluation combed with the analysis of the FAA, sugars and acids. Principal component analysis
(PCA) was applied to the sensory evaluation. Volatile flavor compounds were measured by gas chromatography - mass spectrometry
(GC-MS) after the preparation of samples by static headspace solid-phase microextraction (HS-SPME). After fermentation, the kind of
volatile flavor compounds in different juices increased, which enriched the flavor. The aldehydes were largely reduced to alcohols or
oxidized to acids under microbial action. The relative content of alcohols and esters increased significantly, which was beneficial to the apple
juice and pear juice, while the wine and pungent smell was increased in the fermented cucumber juice. Plenty of aromatic hydrocarbon was
detected in grape juice after fermentation, which enriched the sensory flavor. Because of the changes in terpene, the fresh smell of orange
juice decreased and the fermentation odor increased. Due to the metabolism of the lactic acid bacteria during fermentation, the total FAA
content significantly reduced, but it still had certain influence on the flavor of fruit juices. The content of sweet amino acids, umami amino
acids and bitter amino acids decreased, but the content of aromatic amino acids increased. The changes of FAA in various fruit and vegetable
juices showed the correlation between FAA and volatile flavor compounds, such as the increase of the aromatic amino acids and the
corresponding increase of the benzene derivatives in different juices after fermentation. The PCA of sensory evaluation showed that the
fermented juices were mainly discriminated by the higher intensity of floral, fruity, fermented taste and sour (especially the apple juice and
pear juice). The sweet taste of fruit juices was decreased after fermentation, which was related to the decrease of total sugar content and the
decrease of sweet amino acids content. After fermentation, pear juice and apple juice showed the most comfortable sweet and sour feeling
with the sugars-acids ratio of 21.00 and 17.79 respectively. These findings suggested that apple juice and pear juice may be more suitable
substance for lactic acid fermentation to improve the flavor. For the other 3 kinds of juices, reducing the number of initial viable bacteria,
terminating the fermentation in advance or adding flavor substances may help to optimize the flavor. In a word, lactic acid fermentation may
be considered as an interesting option to enhance the flavor compounds of fruit juices and ensure a better control of flavor changes during
juice processing.

Keywords: bacteria; fermentation; fruit juices; the volatile flavor compounds; free amino acid; sensory evaluation



