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Study on fermentation characteristics and storage stability of litchi juice
with different lactic acid bacteria
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ABSTRACT: Objective To screen strains for the development of litchi lactic acid bacteria fermented beverage.
Methods Litchi juice was fermented with 9 strains for 48 h, then the fermented juice was determined for the
parameters such as the number of lactic acid bacteria, pH value and acidity. The 3 parameters were also detected
during the storage of the fermented litchi juice at 4 °C. Results The number of bacteria in litchi juice fermented by
Lactobacillus plantarum FJAT-13737 and Lactobacillus delbrueckii FJAT-43773 for 48 h was the highest, which
reached 10° CFU-mL"', but decreased to 10° CFU-mL™" within 0-7 d of storage. The bacteria number in fermentation
of Streptococcus thermophilus FJAT-43774, Lactobacillus acidophilus FJAT-13772 and Lactobacillus fermentation
FJAT-13771 was lower than that of other lactic acid bacteria (P<0.05), which reached 10’ CFU-mL™" at 28 d of
storage. The final pH value of fermentation of the 9 tested strains was between 3.74 and 3.93 during storage, with no

significant difference (P>0.05). Lactobacillus brevis FJAT-43776 showed the highest acidity of litchi juice
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fermentation (140.9 °T). During storage, the acidity of litchi juice fermented by different strains showed an upward

trend, and the final acidity was between 245.8 °T and 165.4 °T. Conclusion This study lay a practical foundation for

the development of a new type of fermented litchi Lactobacillus beverage.
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1 3|

#% K (Litchi chinensis Sonn.)J&JC & FF}(Aspindaceae)
F K@ (Litchiyka ! =), ISR, & ez 20,
FOR SRR EELL, B A%, MM, IRAE
BRFEE, BEAMNEEY, b EESERE RN
E, Hap kil g b . SRS, (ARG H~7
R, BFECRENGL, S Sk, R A B
AL E T 35 BRI SR dh 2 — P RA e
FRIRIR T 5 52 B A Py B S R AR I, St 2R IR 1Y
ORIk, BEEMERE R, AT Al i AT R R R .
I, X Z AT TIRAR DL L (M8 & i, (HE
AU A LB O 3, BN TEARM XA S, X ERHTE A
TR, I BRI TR AT . B AL O
K Sk LA SRR R, Bk —EREREAL B 7 RS 97
R JBT, RENR 51T 2 BT B0 SR TR AR B R 7 BT
Ml A S R B i

I BT BB B FRNE, H BT S i R
(16%~18%, m/V), AFFEIH 2 B RARAR R A B &
FRARI Rt 7 A s A T, SR FLIR T R, f
BB 0050 43 5 Ak g LR TR R R LA A 25 A 1, o
RAERGEFMET IR A REINRE T — 05 8 75 kL
FLIRRTA R BB, AU B MR A R M . BT e
R TR, IR T 5 55 R 85 A R 1A AR K E ™ i B
. BAET, RTHEILREE BRI IRIELK >, H
W R B P R ETC 7 AE)7 2L b A T s T A
TR0 A 7 e LR TR & TR 4 S e O e
IR SR B0 E R A (A T R A, A T R T P 2
BRI R B E, BRI MESRMME . &
B | TR ZUIRAS T (BB % e A v LR T T
PRIGIEEED T3P o IR SR AT R T & e v SR Ak
Yy fk il (superoxide dismutase, SOD)IEE, TE M EHE T M
BB S RO ERR, X FLRR B TOE . SR I B
PN A LR T P O el A R A RO T Rk . R
T 6 FFLERIETE 2% BT B R BRI, T 4 °CIUgsisc
4 F T 1 FLFF 1 (Lactobacillus casei) . {50 F1] I 7L AF
(Lactobacillus bulgaricus) F1 Jiz 5tk B & 2k 14 (Leuconstoc
mesenteroides)ix 3 i LR R 7F 7 A v & BER P AR e P o
PRI, T 1 R R A AT I A 7 0 T3 7 A A T L B2 T 2
HEZAE5

il

ABEFE LR T H RTRL R 9 BhPL R R AR BT
B P R BRI, S AR A7 S N R pH (BN
TR 8 S8 77 b i ST R AR AR AL, DISIPATAE o ok 2R 7 b B
A RGF A B L RE A BE A RS ME I FLRR BRI AR, BT B 25
RCFLIR T K I ORI K B PR SR

2 MREREE

2.1 R
2.1.1 BHXEH®

FE RS ERE FIAT-43774(Streptococcus thermophilus
FIAT-43774), FLERFLBREE FJAT-13765(Lactococcus lactis
FIAT-13765) . 78 (< F, ¥F B FJAT-43773(Lactobacillus
delbrueckii FJAT-43773) . Bl 2= B 7L 4T 7 FJAT-13807
(Lactobacillus rhamnosus FJAT-13807) . "& B2 7L 4T &
FJAT-13772(Lactobacillus acidophilus FIAT-13772). %[
FLAF# FIAT-13771(Lactobacillus fermentum FJAT-13771), 48
YIFLFT TR FIAT-13737(Lactobacillus plantarum FJAT-13737).
Bl T mE FL AT FJAT-13741(Lactobacillus paracasei
FIAT-13741) . % F.#TFH FJAT-43776(Lactobacillus brevis
FIAT-43776), 5248 Mk Bl 2% B A b A= 9 9% I5 B 53 e
Rt
212 EBRRELGKA

MRS R FR L . MRS RS IR M17 Rz H R
e MIL7 [ M BE 5% 5 (A6 5T B AR B R i A BRA A,
0.10 mol/L NaOH i 2 15 Vi (i i J& | T bn BHE A PR
A)); Mk i E AR AE YRR IR A D).
213 MBELHKE

ZHJH-C1209C #1 TAF 5 (R 3003 A e i 5 A7
PR3 wl); Bluepard B 7K A TR SR 40 (H il —fE R A BRA
#]); Sartorius PB-10 pH 1 (£ [ 38 2 M| £ 1),
22 SEWHE
22.1 FLBREAAH &

P REIEERRTA FIAT-43774 280 M17 W R IR,
A A 8 FhFLIR M BLIX PR LA T MRS R 3E
WG4k, T 37 cCIEIREE IR A h e B 5597 48 ho
222 BT EBER B

TEHCUUEA . e | TO U 2 R i 7 R R
S, FIRER/KIRE 10 min J5 K 0h kL, BrAFRIH TR
W, Y. R LR K B e, 2 N TR
ERATHEERA, KRR EES BT, ¥Rat s T



3524

B dn 2 4 R R I A 4R

F10 &

100 mL JCEH W 70, SR K %8 B K E (108 °C, 10 min),
BHEERAH.
223 HARTT 6 FUBR K BEIE IR Ao K BEIR GG IKOR T AR,

BEALIE o FELBRIEE R, B RN 10°
CFU-mL™, DL 5% A IR T 2.2.2 MIZ5 R0,
T 37 cCHRIRAARG I 48 h, RS 7RI ALIR I & Ba, T
AL FIRA: P Tahr . IR EFRYIEA 4 COKFE R IIRAE,
B 7 d BUA TR 75 R T LI B A e R I 2L Ak RN 2B
B o RIS IR, A VT & TV 1 mL, FHJC KB BE AR R
F 107, BB BRI A 0.1 mL, 2RI 51 IR A
F M17 8 MRS ¥ 7= 350 1, BT 37 °CIHIERGFF 48 h
JE ST RLBR B E T, F pH I K R pH H, SR
GB 5009.239-2016'" 1l & B2 £ (°T) . AN[FAbFEEE 3 A E A .
23 BIESH

7£ DPS b ¥ 2 4e U, SR Tukey ZH HAETY
25T BT T R AS [ A 3 ) 05 T EK L pHL 1 00 R (B 0F A 7
Hd,

3 HZRED

BB EZ R TR R E KM

9 FIFLRRTE & BEZ BT 48 h TE B BULIE 1, AT RF
T E IR T LA LR TR A K, A AL A
FJAT-13737 TEICFLFFIA FIAT-43773 17 R0 h 2 5H e
T, FLER T TG T ECR , Ah 4.0x10° A 1.5x10°
CFU-mL™', T M2 FLHF 7 FIAT-13772 F0 %k T L AF
FIAT-13771 J&BETE 107 CFU-mL™, BT H/ LR
TR A(P<0.05), TEF BT P B HERE Iy i, DATE AL B
HAERR, X RS B A F BT KRR . AR

31

TR T FLRRTE & B IS A E 10° CFU-mL™,
3.2 FMEABEZALTH pH ETK

9 FPFLBRE K BEFH RO 48 h i) pH (LI 2, AFIE
PRF BT R IR pH (H Y T B SR FLAF i FIAT-43773 .,
WERRFLFF B FIAT-13772, KEEFLITFF FIAT-13771 FsE 7L
FFIA FIAT-43776 7 K0T KB pH (E N2, BT
4.0, BEIRTIEREEIRIA FIAT-43774 75800 K BER T pH
{E(P<0.05), HANFLER B & B 1) pH (E7E 4.0-4.3 Z[A], 2
AR (P>0.05),
33 HABREABEZGZETHEREETL

9 FhFLER I R 75 B 48 h (T E R WK 3, bl
HFLIRTA IG5, AR TR BT & B R 38 .
FIFLFFI FIAT-43776 975 AT R W™ IR o fc s, R
S 140.9 °T, &2 T & B IR B . FLIR FLEK 1A
FIAT-13765. WEHEEER B FIAT-43774 FRIT M FLFF &
FIAT-13741 W75 K0T R BB TR AL, TREEANAR, MK
F100.0 °T. H 4B Bk 75 BT K B ROM R AR
100.0~123.0 °T 2 ],
FIRGTARELABREESIEETRRNTL
IHRIT ALRR TE R EBERTE 4 CCAME A7 28 d A
AR KRBT (LB 4), TEREAF 7 d B, MW IR
FIAT-13737 KRB AT BT Bede 2, OB LT
# FIAT-43773, ¥ RFZE 108 CFU-mL", 25021 d %
AP AR, (HARE 4ER/E 10° CFU-mL™"; WE#VEERR
W FIAT-43774 K BERLHOTE B ECEREATE 7-14 d BFEl 2.9x10°
CFU-mL™ FFEZE 5.1x10" CFU-mL™, ZJEMHEEELE 107
CFU-mL™"; HAx 6 Rl 7L iR b 16 o B i 7 0 N 3 (AR,
S5REE 48 h JFRBUEHR—B, L, SR PR 7R (R R

34

10.00 a
~ 950 . ab K
T 900 [ - od
% 850 | o de
ﬁ 750 | £ f
gf_é 7.00 |
B/ 650 L
i
6.00
bb,\f\b‘ {9,\9 6\@ >?;\«“> 0%6\ \,\f\'\' é\'\\ 0,\%\ p'\(\b
\od Y{S' ’ Y§ g&, A gYﬁ
3 & 3 3 < O S < S
& & o
& ®5< N % %:ff & R &

TE: bR AR Tukey 2 1 #2253 .35 (P<0.05).

El 1

ANFIFLER A R A BT 48 h BIE T £ (n=3)

Fig.l1 Bacteria number in litchi juice fermented by different lactic acid bacteria for 48 h (n=3)
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Fig.2 pH value of litchi juice fermented by different lactic acid bacteria for 48 h (n=3)
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Fig.3 Acidity of litchi juice fermented by different lactic acid bacteria for 48 h (n=3)

A7 14 d ZJEHHEARGERE . BA64F 28 d B, REIEERK
FIAT-43774 . WEBRFLAFBE FIAT-13772 FK Bl A
FIAT-13771 % T HP 1) 156 BR1 430 4. 38 A0 7 JH A 2L e v 0 ol
B(P<0.05),
35 HBRTABREAEGEEDRE pH AT
RO FLBR A & BERE 4 °CA4 R 517 28 d pH H
HIASfE R W (LI 5), 75 0~7 d EAEMAN, BT 1 Ik 75 A
THRBER W pH {E TR, WART 4.0, HAprgidgnk

W FIAT-43774 KEEMZB0T pH H FREEER K, H
430 FEE 3.97. TEMBEL 14~28 d I, RIE@EHRIEBIT
R pH (A A QERELEAE A7 7 d B BUE, oA it
T, & pH {HAE 3.74~3.93 Z ], 25K 8 F
(P>0.05).

3.6 HUTIAREABABEIERENTN
AT LR TR R BETRAE 4 °CA&1F T HlAE 28 d BREERY
ARERIIILE 6), 728 d AN, ARG AT A B



3526

B dn 2 4 R R I A 4R

F10 &

AW IR, BREEYIE L FHEH, 76 0~7 d 1AM, Fr
A R B 7 BT R BR EE R P B A 135 °T DL | H
e PUAF TR FIAT-43776 Z5 80 & R IR S (r R e, R
175.0 °T; WEMEEBR B FIAT-43774 F1 &) T W& 2L FF
FIAT-13741 #5451 & e V0 19 B 186 e o 5 T e T 2L A A
FIAT-13771 Z5 AT & R IR B 1 e /N, TR P Bt a1

A 7 d J5, BEIEERRE FIAT-43774 . 8 [CFLAF
FIAT-43773 . WG MR FLAT B FIAT-13772 F1 % B 2L AT

FIAT-13771 BB R BRI B IR AR 2% A 21 d J5
BT RS FIAT-13741, RZEBEFLFFIA FIAT-13807 Al
YR FIAT-13737 BIZSART R BER R A 2 A 818
B BB, T4 FLAF I FIAT-43776 175 AT & TR IRTE 21
PRI — B R R K B . 7E 28 d B, S FLAFIA
FIAT-43776 K70 TRE e, o 245.8 °T; WML
FF# FIAT-13772 KERIZH BT BR B R AR, 4 165.4 °T,
H 5 B3 (P<0.05),

10.00
9.50
o SN
9.00 | T TN,
g N G
S 850 Saes —
. [ g *. S~
E; T SIS oSS -1
2 500 P F i
g O
.‘D‘? o1 h\
& 750 | - ~<
m \\\ // \\
J~ // 4
7.00 S
6.50
0 7 14 21 28
EHFREUA
—— ERUERBFIAT-43774 —o— BT BAFLFFHEFIAT-13741 —s— FLIRFLIRIFIAT-13765
ol JEREFTEFIAT-43773 —a— REMIFLATIEFIAT-13807 —e— WEAFLITBFIAT-13772
—*— KEEATHEFIAT-13771 EYAFFEFIAT-13737 e « AT FIAT-43776
Pl 4 S0t SRR A K TR T TR o A7 S0 TR i i 72 £l (n=3)
Fig.4 Number variation of lactic acid bacteria in their fermented litchi juice during cold storage (n=3)
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Fig.6 Acidity variation of litchi juice fermented by different lactic acid bacteria during cold storage(n=3)
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