MREmBE Modern Food Science and Technology 2026, Vol.42, No.2

AR AR MBI R A= BAHE ST

Figik, Xk, BE, BRE, BIRE
( LB A HEARKFAREHBAL TEFR, Lk 201418)

W . AT LBEIATE (L fermentum ) B AL B BRI BT 69 AUBR SRR = A 45 4. SRR & B0RAE Gt An
B0 &% - ik B R AN T IR KA. B h BRI B 2 2 A AR T, B L. fermentum B R R BEALFE,
BRI P AR ST R E K, K491 gL' AE 090 gL, FREELEM 494 gL ' EZE 461 gL', R, KBxids
P A TR SRR (95618 gL ") VAR Y FR TR (#4018 gL '). L. fermentum B R K FEiTAZ F /5 4 49 LB TBS.2-
FE. KT R TE. ﬂrzﬁﬁwfwrﬁ% FEAMRIERT BB HE . MR HOLERREEA, LRGN SBRIT N
HFEABERFEG . e, BiX S AG TSN FEALT 6 F L. fermentum B R BEHBR R 2 FERLKELRS. @
b I, L. fermentum E]#*Eiﬁ#r%ﬁﬁ/?\ﬂ'Hﬁ’z:ﬂ'inb"’??F%‘ﬁ%#’f’?%ﬁ&;ﬁﬂ—'?—%iﬁ&;, EEILE RAFO F A, AHILBRA LR
TS RARA AR e TR T TR

FEER: KB, FBR; A ALERARS A AdEE

XEHS: 1673-9078(2026)2-305-313 DOI: 10.13982/j.mfst.1673-9078.2026.2.1721

Organic Acid Metabolism and Aroma-producing Characteristics of

Lactobacillus-termented Choerospondias axillaris Juice

YU Haiyan, LIU Weiwei, CHEN Qian, CHEN Chen, TIAN Huaixiang
(School of Perfume and Aroma Technology, Shanghai Institute of Technology, Shanghai 201418, China)

Abstract: The degradation in the organic acid levels and aroma-producing characteristics of Lactobacillus fermentum strains
during the fermentation of Choerospondias axillaris juice remain unknown; thus, high-performance liquid chromatography (HPLC)
and gas chromatography-mass spectrometry (GC-MS) were employed to measure such changes before and after fermentation. The
results showed significant reductions in the citrate (from 4.91 g-L”' to 0.90 g-L") and malate (from 4.94 g-L™' to 4.61 g-L™") contents
of the juice following fermentation with L. fermentum, and a considerable amount of lactic acid (approximately 6.18 g-L™') and
small amount of acetic acid (approximately 0.18 g-L ") were produced during the fermentation process. Aroma compounds such as
ethyl acetate, 2-octanone, ethyl benzoate, linalool, and geraniol, which were generated during fermentation, enhanced the grassy, citrusy, and
rosy floral-fruit aromas of the C. axillaris juice, resulting in a rich and mellow aroma profile, with multivariate statistical analysis indicating
six differential volatile aroma components in the L. fermentum-fermented C. axillaris juice. The findings thus suggest that L. fermentum
degrades citrate and malate, as well as exhibiting strong aroma-producing capabilities during fermentation. The results of this study are
expected to provide key approaches for improving the quality of Lactobacillus-fermented fruit juices and developing new products.
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Table 1 Sensory evaluation criteria for Choerospondias

axillaris juice
BE 3L P
BEA SRR G RAE, ThlgAark, 21-30
FAFF LA
HFA BEH B RRA G RAE, A — 2R 1120
(304) Ak, B AR
R BRRAFA 09 R A, BA Al ARk, <10
HAE—B WA -
BA AR, Rk, B#HER, | o
HAEH
ok B ERRRREK, TRk, 1120
(30%) R, AEH
AERARUR, AR, ARSREA,
FEH -
AL RF T EF, AARE 16~20
eF e e .
(mg) REEKIEOR, BAE 11~15
REMK, FAF <10
SAIYEY, BB 16~20
2048
KA DAL, A2 A IR 11~15
(20%) , ‘
ViR, BiER <10
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Table 2 Sensory evaluation results of fermented Choerospondias axillaris juice

BERNY &F (204)  AsRkE(204)  FR (309) ok (304)  BARIRS (100 4)
Sz 14.00 +1.34° 9.33+0.98° 13.34 £ 1.09" 1521 £ 1.11° 51.88+3.11°
FJ1 1511 £2.13° 13.33 £1.05" 20.00 +1.01° 18.33 £1.07° 66.77 + 438"
FJ2 15.56 £ 1.87" 15.23 £1.09™ 22.66 +1.78™ 21.19 £1.57° 74.64 + 4.55™
FI3 16.89 +1.99" 15.44 £1.37 24.11 £ 1.81° 22.03+1.21° 78.47 +5.19™
FJ4 17.33 £2.01° 16.67 £1.09° 24.66 £1.27° 23.17 £1.05° 81.83 £4.93°

JE: 4% Duncan #088, F—47F LA R FEAFLEE
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Table 3 Content of organic acids in juice of Choerospondias axillaris before and after fermentation

A B ATALER FRER ER: B B %3 FER
Sz 491£0.00" 4.94%+0.04° 019£0.01° 030£0.01° 050+0.01° 0.17%0.00"
FJl 4.05+0.10°  4.77+0.08°  1.89£0.03°  021+0.00° 0.51+0.02°  0.15%0.00"
FI2 0.88+£0.00°  4.61+0.03° 532+0.02° 021%£0.01° 054£0.04" 0.15£0.01"
F13 0.91£0.01° 4.60+0.03° 576+0.01° 020%0.01° 0.60=0.03" 0.15£0.01
FJ4 0.90+0.03°  4.61+0.03°  637+0.02"° 020%£0.00° 0.68+0.04"  0.13+0.00°

7E: AR4% Duncan #03, B —7| ¥ B AR FHGEAFERE £ZF (P<0.05). & SZ. FI1. FI2. FI3. Fl4 5% A LT Rit.
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HY % v

B SR VPHIORI R I B R bR 2 —, L. fermentum
W MR B RAF B ERBE 1, 1 & R BEIR1S 1)
MRET DS INRA, FSERTEE. HR
H GC-MS I 5E 1 K B ik F v SR o0 1 75 222 4k,
GER WL 4, 2 L. fermentum TR R IS5 1 B 2T
HILRTI Y 34 AR R VRS, 4 A FEIE SR R
9 Fl. EERVINE 8 Ay EERWIE 6 A, ERIS 3 Fh. Wi
KW 3R, By 2 b e 3 Rh. TERIIRA KT
2, JFEWMERAET BENE, & L fermentum
PR R T J AR5 1) o T A R R Y 12 Aol 1 S
i, o, B3 Rh. BRS 2 B, EES 3 R RIS 2 B
FofhZk 2 Fp, HEVRAERR SRS s K
T REBN. BEKEERBEM, &RFEEER
Fh, KIS 1 RINA 12 ESYIR, KIS 2 KAE
3RN 14 FESYIR, KIEE 4 RESDIRRNFEE,
HH 23 MESWIIA . 2 5 18IS SIS TR K I R B
KHBROEE AR BB 2-F 03t 5 FE S
W R T A TR R I R R (ROAV > 1),
SR KEE G SRR EW . B A R
AMRIERAE: 2l L fermentum BIRRHECHIBEIE SN,
FAMERERRATT A HUER SR AERH e ER LY . o,
LR TS EH 13.69 ngkg ' BINE 16~22 pgkg ',
BAHE ARG AKRE S, 1G58 7 R iR
A, XS5BEEWNESER . RHKROEE S EH
50.36 pg-kg ' WAINE 61~86 pg-kg ', SCHAE IR
EIUE AR R R R AT R B 2SR AT
it T R A AR SR TR T 11 PR 8 P03 Jo g o o= A P
75 RREE N R e B R OB R AR SR, SR
18.71 pgkg ', BAHEHMMGEHES . EHESE
H 2.78 pgkeg ' #IN%E 3.7~17 ugkg ', BABIEEED.
1E Ling 2P 70 rb R 8L, FLIR B R S SRy p A7 A
(A AT ARRE, R RO RAE R, X TRe
e R e A R SRR R o 2-F i B YIRS A
A, HE R 145.61 pgke ! BINE 230~250 pgkg ', 2-F

B & B N T RV B T L. fermentum bk 2 19 5 5
R 5 R A B R B AR A S BBt S B o )
5t R PR R R, BB L. fermentum TR Kk 1)
TN AEA R P B T A S R Ry o,
H RS, SFEREm. ok, FRRIMAR
AR AR 13- D -2- B S R ek b E A
RN O pgkg ', FAESE LA R R ek D 5 45 K
BV O SO BT R RIS R AR
238 L. fermentum BRI G, BARESKRN LK
LlE. RS ESYR S /R EW N, 5
PSR I & SO PR, W5 T R IR VTR
WHRFERE, DO AT 1 AR KUk .
24 REABRTHERAUITEAEFARINS
Ve A i

OPLS-DA s&—FhZ BG40 ik, B8A &0
e R W FE R ALV T b bR B 2 R R P X 34 B
PR R A SOy SR W B R A gk AT OPLS-DA
FVIP 4387, FAT DUSE 47 R SRECAS [R] B BAs: il 1) 22 55
G5 WK 1a Fr, L. fermentum Tk K Bt #2 o )
5 PRSI R A B RN, AR EMA TR
Rx 50994, HAELLAFEE Ry 70974, BT
MR O° 9 0.925, R* A1 Q° ¥yt 0.5 v BRI &
GEREELE, HRX[1]J7 ZE TR N 82.4%, Riy[2])5 %
TUBREE N 3.44%, BT 77 ZTTHREE N 85.84%, PLHAK
BERT G R R AT R B B E R . 43t 200 %K
B, O FIALEEEM (LMD 7E 0 S LL A
25 (E 1), H O A MME IR A B 4G A, e
BERURAEAE R A, S R I T SRR AL KA R,
WG RAT T L. fermentum TPk 52 1% 5 B2 A0 5o 4%
RMFSE S E . BT R R TR S R
AR AR T B ZEME Y (Variable Importance in the
Projection, VIP), 33— 5 PFAki A IR (] %] & 9% 7 R 227
FEMSCIARESE . 3R 5 S5 RPR, W LATE R IR 5 R
TR AR R LR Y 6 Fh 22 R (IR 2 VIP B
>1 R P<0.05), 43AliE LR KRR H lE. 2,5-—H
PSR iRg  S T PRI R A I FH R R R HH R LT
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Table 5 Screening of differential aroma compounds in fermented
Choerospondias axillaris juice based on OPLS-DA
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