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Abstract: Litchi was rich in nutrients and high in sugar. To investigate the effects of Lactobacillus fermentation on the functional
ingredients and glycemic index of litchi, this study employed Lactiplantibacillus plantarum subsp. plantarum, Limosilactobacillus fermentum,
and Lactobacillus rhamnosus to ferment litchi pulp. By tracking changes in the viable counts, composition of small-molecule sugars and organic
acids, crude polysaccharide and total phenolic contents, and antioxidant activity, the optimal fermentation time was determined; and fermented
powder was then prepared to investigate differences in the glycemic index among various powders. The results indicated that, from 0 to 96 h of
fermentation, the viable contents of pulp fermented by three Lactobacillus strains increased early and then decreased; the glucose contents
decreased from 58.32 mg-g™ to 20.98, 23.26, and 34.07 mg-g™, while lactic acid contents increased from 1.86 mg:-mL™ to 17.49, 10.98, and
6.77 mg-mL™, respectively; the crude polysaccharide contents increased from 0.12 g/100 g to 0.34, 0.31, and 0.28 g/100 g, while total phenolic
contents increased from 260.16 mg GAE-L™ to 340.79, 326.51, and 318.57 mg GAE-L™, respectively; ABTS" radical scavenging capacity
increased from 2.86 mmol TEAC-L™ to 3.28, 3.11, 3.09 mmol TEAC-L?, respectively. Unfermented and fermented powders by three types of
strains for 72 h were prepared. The values of expected glycemic index (eGl) of unfermented and fermented powders by L. rhamnosus were
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64.51 and 56.75, respectively, classified as medium-Gl food; while eGlI values of fermented powder by L. plantarum and L. fermentum were
54.12 and 53.07, respectively, classified as low-GI food. This study analyzed the effects of different Lactobacillus strains on the functional
ingredients of litchi, providing a theoretical basis for the development of low-GI functional litchi products.

Key words: litchi pulp; Lactobacillus fermentation; crude polysaccharide content; sugar and acid composition; low glycemic index

# 8¢ (Litchi chinensis Sonn.) 7EFRENE AT X A2 P, HERAIXUREESE, RIS 592, PR
R TN, BUREFREIARY, HEESSM. SHSEERS, BATUME. R iog®. i
(Ropl S B, SECLEAEGS G, 78— EFERE LR T mhE . i AR e R AT A R, A
et 75 B T R PO AL N LRSS AT 35, TR 5 S D RE R M I ™ e LRI AL e e (1 AR
AW, BTG, MRAITE LSS, R ARG, PR S, O T RIS AR R, AR
o, FLER R K FE T FE R R R R AT SRR S T ORISR, AR LRSS A NIRR BRI AL
W o RN a-SERMERETE, IR EYIEGER, SRR SR, TRl TR R EEEERCN
B GBI R T-BE, Ik SURR S T RR 1 121 % e vl AR 2k iy G Y, SR, BT x5l
P T T 5o 7 4 R R Th BB R BB MBI AT N R, 35 %o e il 2 o 5 FR b A A IR 5 AN [ B R A F il 11
RGUHIR, A0 TR LB T K T 24K G 7 B D Re i) i B Fe Al R L RiE -

FEVIFURERT IR R EERGVR LA R R R SR8 FLAT iR 32 02 B TR B S R A ) i AR B, A BRI oK
WEWRERE ST, AT RIS RN EY, BRB AR, ZRRESENIRAT, AR THH 25
KM, st =RERCHIINRE (FTHT Mm@ 42y, MAT &SRB REEs. Fik,
KT AT RIONGRE, YA KBRS LT B A SR A LT AT R, R AR I R s
WAL N TR ABUR. ZHERZE DR STEAG S ER A . FECEER e I eGIE, TR AR R R B
[ AN R TRy, X R BERT G VR T8 eGIE 2 S5 AR 2% S eG I EVR TR 2S48, N AK Gl
(BN e D REVE PR 1A 75 s 1) ot RO R AR L B AR HR AR AR S 4%

1 MR5RE

11 ZRAES R A

# % CLitchi chinensis Sonn.), F=Hu] " ZRE M, mMFCHME. FF: HEYILHEME GDMCC 1.380
(Lactiplantibacillus plantarum subsp. plantarum) . &EERGEFLT B GDMCC 1.1796 (Limosilactobacillus fermentum) .
2L GDMCC 1.2223 (Lacticaseibacillus rhamnosus), 0 H &R & A B 0. A, WE
PR TRk B A PR A F

FENE, XS CRIETRE. SOBE, RN, SAVUIRMMEMS GRARR. SRR, AR, ER, RET
BRARIE S, BRPEEE NS (200 Umg™). HE(LEE (10° U gD, FERRERIEE B AR IR AT a-SENlE
(>5 units'mg™ solid). B F#E (>400 units'mg™ protein). I/ (30~90 units mg™ protein), 4 Sigma-Aldrich
AFE]; ABTS lifll&. FRAP BGFIE, W H R s A TR ST A IR AR MRS RZREFREE, WHT ARIIL
HEYIRHA IR AT, ik HEE, 14 E 5 Thermo Fisher A HARIRF 0 tral, W E EZ5 R A5G
FRATH

12 &5 %%

BS124S MLtk EEFEREEAEE AbaD ARAR; HHWS-11-250 1HIREVRREFA, HigRRdtEE
JT oS PR AH]; Sorvall BIOFUGE Stratos =538t /4% &5 01, 32 Thermo Fisher /A 7]; EYELA FDU-2110 A% T
BN, AR Bk g bk N2 tt; LC-2030 Plus st/ AR 4%, it (Shimadzu) AH]; CIC-D200E &1y,
T SO ARA R AR BioTek Gen5 fitnil, [ BioTek A]; T25 digital 7;-#bl, EE IKA A+,

13 R F&*
131 K EEBARR R R ET e w &

2



MK EEBHE Modern Food Science and Technology 2027, Vol.43, No.5

WRTCARIEER, R AR, i TSE KB R U HGEATT . (5 min, 8000 rmin™), 2 JEH:H
BELHEKERES (% 500mL), #HTERAHE (72°C, 30min) EAHNEERE, ELEAETIZE 2% (VW) 7
AL T A KO R AT 1R« A BRI FLAT BT« B2 FLIE AT B (ODegoo {43124 0.723.0.726.0.720),
HE[RIARFEFN R ZH R R IR BT R0 P RS 37 °C, 435t 449 P-Lp CREV)FUREAT B KA B 2D F-Lp (R
BERGBFLAT IR KA RO R-Lp CREZEFEFUAT B R B R A UF-Lp CRABEECRIZ), 435 T 6. 12,
24, 48, 72, 96 h i A s R IR LA S AR R IR E SR IR (% 50 mLD, I A ) A P T 7 A A SR )
BLRLST o

B a3 =LA B 2 AR 72 h IZE R RS DL R RO B, R ERE 28 R AXAE 45 rmin™, 30 'C%%
PGS R IRARFR 15, BT HAS R TR, SRS AR HERN, 70l p-Lp72 CREPIFLAEFF# & 72 h
FHEEFR . f-Lp72 CREERGRFUATE K 72 h ZAELFR) . r-Lp72 CRREZSHEFUAF R R 72 h ZAE 556 1 uf-Lp0

CRKEBEHFH o
132 REEBAAR R mE AW T

2% GB 4789.2—2022 (A i S EYIFATLS Wi aE e ) i -Piat 8, ek
FE TR R P T S, R BUETEEE 30 & 300 CFU Y B A PR HEA T3
133 REEHARRAS AESZHNE

%2 SNIT 4260—2015 (i FEYDIE S AR 2 BENE K-GRERE) b 1 2R -B By A TRE R % 5
M5E . HEFIFZEN S mL KR R, S8 20 mL Jo/K 288, IR IERE 51 e A H2EL 30 min, F-F 8 000 rrmin™
B0 10 min, 7725 BiEWR. YITERA 10 mL 80% (VIV) ZEEPEES B0 Ja M 50 mL 7K, F 120 W i A H2EX 30 min,
T 2 K. AEREREE LIEHERRETRE—HEBRR BT, IKER GRS, S5 ARSE
BRI A EMS, T 490 nm I SERE WO FE . DL &S RE bR AE S 5T R VR FE D R A8 bR 2 ST b o il 2k

(y=8.591x+0.059 5, R’=0.999 8), ZEIH/KIE A FINTHE .
134 ABHARRREHm A F M T

Wt T e T AE 4 000 rmin™ 268 R B0 5 min, BECEERE T 4 CUkEE, %M. S8 Chen 28k
T AT B, ERRRE A 125 pL 1& YRR E AR, ARKIIA 0.5 mL 7K. 125 L #@#kmy, BEAbRS. 6 min
JEMIN 1.25 mL 7.0 wt.% Na,CO3 ¥&¥, FHRIEAL M 90 min, T 760 nm I ERERIOGRE . DL T RRbRAE 5L 5
BRI bR T AR N2 (y=0.002 1x+0.063 5, R?=0.9997), ZEIB/KIENZS X .

135 REHBRE Do THEEEHNE

2% GB 5009.8—2023 (B FAnME & R bE. MANE. RN 22200, FURRE) s

R, S KRR N TS . BT E& s @ik SH-CAC-20 (200 mm>4.0 mm). SH-GP-20
(50 mm>4.0 mm); FshAH A: 577K, B: 500 mmol/L NaOH+100 mmol/L Z&4H; Jii#: 0.3 mL/min; A1
20 'C; HBEAE: 20 uL; AT kst

136 KEEBHEEHHER AT 6N T

2% GB 5009.157—2016 (&t FEFARME Sm A HBRIIIE Y i mr8iBA g2, e K
BRENE S E. MO Gk C18 (250 mm>4.6 mm, 5 um); M A: 0.1% (V) Bz, B:
BE: JUE: 1.0 mU/min; FEE: 40 'C: HBhFE: 20 uL; A7 UV 210 nm.

137 KRB HARRIBAE H )M T

YEFFZEL 5 mL REEZ5 K 52 T 8 000 rmin™ B5.0r 5 min &, 1 FH S fisE4bAE 77 (T-AOC) Kl & (ABTS.
FRAP) 4355 R b 3% ABTS' H HIZEIERRAE . B TR R PTEAb A F1. M55 50 3 AT R e
frér Trolox 4&4i%ALEE /1 (Trolox Equivalent Antioxidant Capacity; mmol TEAC-L™). 4T} &EAK o &
FeSO,7H,O 4&Hi%1LEE )] (FeSO,7H,0 Equivalent Antioxidant Capacity;: mmol FeEAC-L™Y) %7x. Trolox.
FeSO, 7H,0 Wit fbrUERNZE /051 9: y=-1.499x+1.713 5, R’=0.999 7; y=0.332 3x+0.003 9, R?=0.9997, Z&i#/K1E
Vo= PapiGE
1.3.8  dnAE A A E AN T

RIS RAIN 52 AN [R) LA B TR i 7 A SR Tty T A B s, AR B i T I b & 2 5 R i Th B R 2>
e, TRk R T R A AN R FA SRR TR . 8 iR b il, R R RIBEAR I 72 h (75 ki

3



MK EEBHE Modern Food Science and Technology 2027, Vol.43, No.5

TR, X AR R BRI AS [F) FUAT B A P SR PR IR A BB 3
1.38.1 RIMHAAILALS

BERIFEMRTTE IR MBS TR LR B AR BRI (BN B s N o I TEAL
RGO, AR AR BE T B R IR TR DL S a0 (AED 3T O BAVNE L.

FTHATUEEE: HLmERE (EWEE. RS, R NSRS, Rk, o
100 H# (25150 um), WU SITED, 2508 AR 25%, & ETHE R HR>75%, S LT
YNREYIE], &H.

CUBHBL: #ERFREX 0.20 g AR BRI R B 75 B R 2R I VRTF AR TR THERE L, X 5 mL 37 ‘C ik
FIRBEMER (pH A 7.00+ 25 uL 0.3 mol-L™ CaCly2H,0 IESI G, 1 1 mol-L™ EhMRu A AL AN ik 2 pH
H% 7.0, FAIA 0.5 mL a-SEREEAR (1500 UmL™) FARINTEHE /KSR FN 10 mL. B HRE ST 2
37 CHEEIER T, EEIFE 5min.

B B AR AR SR, SERIANN 8 mL 37 “C TR B (pH 1 3.0 A1 5 uL 0.3 mol-L™ CaCl,-2H,0
VIR SIE, A 1 mol- L™ ERER MK 2 pH {4 3.0, FHINA 0.5 mL BV LERAR (B & A8E 8 000 UmL™.
Wit 1000 U-mL™) FEARINTE /K A3 LAAF A 20 mL. 4R ER 2 37 CEIRIRIRT, BT 2h.

N B : B, B VAL S AU SERIAIN 8.5 mL 37 “C FAKIE Iz (pH {# 7.0).40 uL 0.3 mol-L™ CaCl,-2H,0
VR SIJE , 8 1 mol- L A AL N 2 pH (2 7.0, BRI 2.5 mL J& /B : (3.84 mgmL™, BEUZRECHD
5mL AR SR AR 1000 UmL™). 48 mg #i{LAE (10°U-gh), HINTCHE/KIEELARF)y 40 mL. K4
HORE R 2 37 CHEEMRR T, BELIFE 3h.
1.3.8.2  HEH/INGIY B AR IR JF RS & 2 1) e

S BB B I M AR, 2 B TR BEN AL 0. 100 20, 30, 60, 90. 120. 180 min
I H 500 uL AL SERIAIA 2 mL oK B8 180, Wbk 5 min KEEE 4 500 rmin™ B0 5 min 5375 _Eif
WONFER . I8 JERES B 3,5- iEF/KER (DNS) :llsE, ERFSEL 1 mL FERL I 0.75 mL DNS ik,
TRIEIRZ 5], WK INFA 5 min J&, IEER PO AR 2 =R, BN 10.75 mL 281K, IRiedR&I57,
F 540 nm M EREBRIBOEIE . LA ATREARE ST B IR BN REAL PR T AR 28 (y=0.449 5x+0.037 9, R°=0.999 6),
ZNRARIE NS O R, A A 26T BRI A B R SR b & B, R 3 IR E
1.3.8.3 TR e AT

il T RER A SR A i (LR R ATRER IO TR S350 (ref-F) AT RIFIRERECR, 22
HH AT PR RE IR AN 18] 56 2 BRI <R TR T 42 N 7 55 ST AR (Area Under Curve, AUC), FAR
R A SRR RO/ TR (Hydrolysis Index, HID 7,

i =AY 100 (1)
AUC,

AF:

HI kAR5, %

AUC—H W & T & 2 @A, minmgmL?;

AUC,—AFE R (AEE) WA TEELHMR, minmgmL™,

B G HIR R A A s A B2 AR 3 (Estimate Glycemic Index, eGI) M9,

eGl =39.71+0.549 x HI 2

Xt

eGl—Ffb fbE A R AREL;

HI—K 445, %.
139 HIELITE

FHAREAEZ N E =R, SRLLTHERMEZ (SD) "RoR. ] SPSS 26.0 Xt BT i it Bt 7 .8
7250, Origin 2024b B2 K122 .

2 #ER51Te




MK EEBHE Modern Food Science and Technology 2027, Vol.43, No.5

21 FREAAE KB HERK EE R 5 HAMEER A Frm

211 AR A LA HHRF A E AT

R RS BB B e T R, M0 LGRS — e RE R S M AE = AR R sh 281k
B 1 A RIFAF B R BRI R 7B R S AR . A AAFREIERTE 6 h 3l Ok N KAy, 518
WS TR T K12 h J5, L. plantarum J& GRS T L rhamnosus (P<0.05). A [R] g PRl H R B PE RE 1Y
Z5, P REOS RSB R I R Bk 22 R0, B M SR BT R R B KA SRS R, L
plantarum. L. fermentum. L. rhamnosus i i 76 & 1% 24 h ik B, 7357179 5.25x10°.4.9810°. 4.7010° CFU/mL.
BRI B A S BN AR E I, FURT B8 5 B2 AR AR M A QU R B0 2532 e i 5 1 B 78 P B
2, NI SECE HEEIEHRD, X bREE R AR Bk se R, fERME 96 h J5, = RhLAT B (40 BB
B 720 B EERE (P<0.05), IfgH T REAA R PAAE KRR R T 8

60 | MonMon Bl o4 nElasn Bl 7209 b
a
: a

50

40+ b

b
30+
cA

20 ’1—‘ cAB .
B cl

d dad - = A

g d /

;mHﬂJL * ﬂm

P-Lp F-Lp R-Lp
AR bt

1 FRIFAATRABETEIREZ R R RAEE L
Fig.1 Changes in viable counts in litchi pulps fermented by different Lactobacillus strains at different fermentation times
E: ARl B FEATRR LB R LR — AT R EH R ERLE (P<0.05); RF KB FEATE —LBH &R AL
HEARROFARERLFE (P<0.05), Hpektriz (K5 FH) B8] E R TR —K B 8 ERRIATH R RO FARALEMEF.
212 ARV ZUATH LB HAR R N T A R oo TG FR
® 1 FEAMELBEAERNEZ A RRNEENE. RENEES ST
Table 1 Changes in contents of glucose, fructose, and sucrose in litchi pulps fermented by different Lactobacillus strains at different

—- 2

L BE L E AR IS (< 107 CFU-mL™)

fermentation times

2.7 MEAEI(mggh)  FHEl(mge?)  EAE(mggh)
0h  58.32#.29° 133.9242.15*  31.9441.16%
6h 5883060  134.351.89"*  33.740.63"
12h  527430.40%  129.75#.37%"  39.2640.79°*

UF-Lp 24h 54544025 112834628  31.1847.06™
48h  54.40#0.40™ 1089741095 38.0829.07"
72h  5090#0.25"*  101.01#1.33"*  38.2244.53%
96h  51.060.04%*  1032328.74%  44.01+2.96°

6h 34704322 78434930  18.79#1.73%C
12h  29.6323.14™  40.654555°®  10.4241.25
o-Lp 24h  30244298%C  22154315® 4264041
48h  26.7441.93 20.034.01®°  1.4530.13%®
72h 20454138  17.6540.74°¢ ND
96h  2098#.29°  18.0540.70®¢ ND
6h  3479#.37® 58.7843.08°C  25.114.28%
F-Lp 12h  30.05:4.40% 20.13+.46°  23.7441.39%
24h  30.66+1.48™ 20.86:1.56°®  7.8620.43"
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48h  23.96:.65 17.9040.46°8 ND
72h  22.8540.95¢ 9.4040.51° ND
96h  23.2640.94° 8.0840.34C ND

6h  36.5740.68" 84.6743.43°  28.5644.21%8
-------- 12h  31.5640.62 436341.20"  258440.70°®
24h  48.2642.71%® 24.0143.37®  10.2940.64°8

R-L
P 48h  43.0743.10%® 23.7543.10°® 9.39140.70°®
72h  34.2843.20" 19.7940.92°® ND
96h  34.0743.21% 19.44+ 59°® ND

E: AR B FEET AR LB SR — AT A R THEEZEFTE (P0.05), FRXEFEHRTE KB EE
FRFMFARRG I THESELFLHE (P<0.05); ND, ki, RTZWAEERTN G a4 B IR,

TR P AR SRR L RTINS TR, VAR P R BRI . RIETI
SRR &R M IUE T M RE S OB AR . A FIFUT R KB RN T e R b &bl . SR, ek
SEEREE GRD. B, AFEFUERE B =Ml KR & BT UF-Lp 23K (P<0.05).
{EfFERIIRZ, P-Lp. R-Lp &b & EI97E R, 48 2 72 h AT FIREE, F-Lp HapEsalmKkE 24 &
48 h [rBUR B (P<0.05). #RIM, R-Lp Hi%HE S A2 AR 12 %5 24 h rBCR 238 (P<0.05). 534k, =Fhil
PR R I R S B IE K% 6 2 12 h iR 252K (P<0.05), P-Lp. R-Lp SO & EAEKEY 24 h J5 %R
BN BAHRIH A RS & AL 24 55 96 h o RFMEE5, M F-Lp RWES BN 24 h JRiZ#iEREHAE 48 72 h
Z MR . Ak, F-Lp BEWETEKEE 48 h J5 )L -2 E s FER A, P-Lp. R-Lp REMEIIZE R 72 h JG#H
Feoea CREZHD.

RIP] KRB RN FA R B 2R, Ha B R S e i AR A ARG . K8 12 2 24 h Y
B, MU R R RS b R L RERE S B 2, IX AT RE e T B R S O M S 25 A B 1) B SR
BEAh, R-Lp HiapE & AR KT 12 28 24 h B BCR a8 5, Al e KRR, L. rhamnosus 73 AR RS 4T
YN | p- A G R SR 7 AN b -1, A-WEF e, 3B 2 MK R, EMIOK R 20,
WA S RIE NP, 5, R T2 % 96 h B, th I 28, FUFFRREAAE K SER ] H BB
RSB, R R S B AR E
2.1.3 AR FUATE R B 5 HOR KA LB e 2 ALY R
%2 TEAARLF TR RENEER. FRE. ARMTEREETN
Table 2 Changes in contents of tartaric acid, malic acid, lactic acid, and citric acid in litchi pulps fermented by different Lactobacillus

strains at different fermentation times

2.3 EAE/(mgmLY)  SERH/(mgmLY)  SLE/(mgmL?) APEE/(mgmL?)
0h 1.1340.09° 6.46:40.52° 1.8640.16° 0.3840.05%
6h 1.0440.02° 5.6140.02" 2.1340.04% 0.3140.02°%
12h 1.0340.00™ 5.55:4).06"" 2.1740.04%° 0.3340.03%
UF-Lp 24h 1.0426.01%8 5.5040.07%A 2.2540.03° 0.3520.04%®
48h 1.0340.01 5.28-40.11% 2.5240.03% 0.3240.01%5
72h 1.0240.01 5.15:40,08°4 2.7540.06° 0.2940.02°8
96 h 1.0240.00™ 5.04:40,09% 2.9530,04°° 0.2620.06°
6h 1.1240.08 1.5440.35% 9.40-4.19% 0.1240.01°¢
12h 1.1520.06"® 1.3140.27%C 12.5240.41° 0.1340.02%¢
oL 24h 1.1340.04% 1.0949.14%C 14.2440.88™ 0.1540.01%¢
48h 1.1340.048 0.950.07°° 16.7740.02° 0.1640.00°
72h 1.1740.04"8 1.0849.22%C 17.9320.95% 0.1920.01¢
96 h 1.1420.05" 0.8740.13*C 17.4930.13 0.1740.00%°
F-Lp 6h 1.160.06° 1.8240.05® 4.9020.12® 0.5240.03
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12h 1.2340.05A 1.7140.05%8 6.0840.16°® 0.5240.024
24h 1.2140.04" 1.6840.04%8 6.4640.17°8 0.5340.00%
48h 1.3040.04 1.5440.04"8 8.2140.22°8 0.5640.03
72h 1.2440.02°A 1.3940.06°® 10.8740.21%8 0.6140.02A
96 h 1.2040.02° 1.3740.15% 10.984.75%® 0.6040.02*A
6h 1.1240.04 1.8340.03% 3.1840.05 0.1440.01%
12h 1.1246.035¢ 1.7040.03%8 3.8840.08% 0.15246.01%
24h 1.1540.044 1.6540.02%8 4.5940.20% 0.1640.01°
R-Lp B beB c bC
48h 1.1240.04 1.5740.09™ 5.7440.10° 0.1940.01
72h 1.146.03° 1.4540.09°® 6.2640.07°C 0.2340.01%
96 h 1.1546.03% 1.3540.16% 6.7740.06° 0.24490.00®

E: REBFERT AR LB LR — AT R RO AIER ST £FEE (P<0.05), RF KB FERTE—LBNNER
FIFUATHE R RV E L7 F (P<0.05),

VEFEAE B3, SRR A VLERFFAN & SR e S A M A KB BEAMRITE 77, vl
R SR RIED ., R RFT 3 R BRI 2 R AR RN S B EREE (£ 2. Bk, AH
FUFFHE R B R 22 3 R 5 BT UF-Lp 2R & B4 (P<0.05). KE296 h &, P-Lp 3R SELEEKT FLp.
R-Lp. ok, NEFUFFHE KBRS BB T UF-Lp B8 ET S, BRI E KR A S R R R
(P<0.05). P-Lp fERIL S B R AR o &, F-LpIRZ . fJa, F-Lp iR & B e R Rz 7 A
BEET UF-Lp. P-Lp. R-Lp (P<0.05). fJi, AFFUFREAKBESRFINARE S =AHECT UF-Lp FE0RE .

L. plantarum. L. rhamnosus [F)J& T3t 7 BRI B, 5 BRI FBE I AR A2 5 AL TH AR S i AT RD It 1
PEA AR, FEA LR I R A LR, el TR R SLAT B OB R AR SRR R RS S22
T Sk SRR R R, R, L. fermentum 1A A L I R P AT A R, DA ZB0 BT
FERR&E . FTUL, F-Lp FLER S R REKT P-Lp MRAJE FIFE T 1t 5 AR I i R P WA R . 1 70 TR BB Y
AR L TR, FIRTEIF R  CRRMIAR R — 4] TR SAENE 1, A SR A BeE S —
BRI, T 48 2 96 h I FETH 4N BBCRBUEM RS BN, FEE A MR & B AENS I E A
FEMRSHE R . AR & B AE AR R KB R b REUR S, XrlhE2 T L plantarum. L. rhamnosus
FERTE O % 6 h iR f [ S MW IIF R R DB RS (N FLIERR . 38, = RhgLAT R B SR S R
BRI NS, MR, LRSS ERSE T X AT AR EE I AT SR SRR - AR K, RITEFLAT
R 6 LS MR ik LU,

214 TREFUTH LB AR R S A T Th

208 & AT R W AE VIR R I A B S5 A (B AR . A SRR R AR R P43, 4T
UERS KA ZHE, LR K2 ), RS R B AN A S B L S B AH B EER (K
2a). MET UF-Lp, ANEFFR R L iR L7 (P<0.05), BE&ERBEREIM, AR E
RIBFREM Z 0 &R/ R BT R e S E%s . KEE 48 h J5, P-Lp fHZ WS &k 20N
0.349/100 g, M F-Lp ¥HEHES RAE RS R (96 h) X FI&(E A 0.319/100g, R-Lp S EALEE 720 )5
IR FEAE M 0.28 9/100 go 77 Az I G 14D 5 DR P R AR A= 4207 A A B A MRS 73 214 25 S5 /KNI PR B e A N T sk
I B, EEE RO, TR R B BN 2 0E, RIS LA e A K IR e 2 0, AT
EARKVEE 2R, oAb, FURRTE BN 2R A R T B S R S pE S B L L B
215 ARFUFH LB BRI B2 TR

AFIFLNF B R R AR el SR EA BEER (H 2b). MET UF-Lp, AFRFLFF#REBERKE
My s EJH(P<0.05), Bl A I [ 3G 0, AN R B R TS ey & 3 B /e EHE FREMIBAsE .
P-Lp 7E R 24 h sl & Bk BIE(E 9 340.79 mg GAE'L?, R3#& T F-Lp. R-Lp (P<0.05). R-Lp MM &R
TR 24 h iR ZI KA, B 318.57 mg GAE-L™, 1M F-Lp A& IR & 1% 48 h iAI&{E 4 326.51 mg GAE-L™.
Tro R DR R FLRR T R TR B S B B i TR R BEIOAAE R, LR R T By S B 2 8l%E Tt
JG FHEAA s . H A TR R W5 AR A T BB & B A R AT I8 i ELJS g B, skt
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RERGARFRZEH . PRI RIN R AR K 12 % 24 h BB, FURFRE A K EdN, Hy
TR S AN B S B S A ISR ITORE AL, T UL SECT AR B 2 By A B Y, e KRR (72 &

96 h), FIRIAIM RIS BIEIC. M2t B S SRR, RO IR & B R,
a

o
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Fig.2 Changes in contents of functional ingredients in litchi pulps fermented by different Lactobacillus strains at different fermentation
times (a) crude polysaccharides; (b) total phenolics

A Bd RE B FE AT P<0.05 497KF T, RE LB 5 ﬂ*&tﬁfgj%kéﬁ%ﬂy%ﬁ/\f EBmeghAERE £ KR
KB FHETAE P05 QKTFT, Fl—KEENEERRIMFARKGHEEELE, ERLEHAAREE,
2.1.6 AR FUATE L BT AR A L EAAE M T ALY fvh

ANRIFURF T R AN R TR) 7 B R S e e ) 225 22 (183D, “ABTS' H By A& IR S W St T4
HFERIBE YT, “FRAPH SR R IEIRRE )1, — & ILRIVEE AR A R A Syt Re . HE 3a s, &
B 12 % 96 h dF2d, RREFUTREREERIK ABTS' B AR EE I 2% 5 T UF-Lp (P<0.05). K 48 h )5,
P-LpABTS" [ H LT 4 6 /1A B fE Jy 3.28 mmol TEAC-L?, 338 T F-Lp. R-Lp (P<0.05). Tfj F-Lp. R-LpABTS"
LTS RRGE IR KT 24 h JEIARIEME, 43508 3.1, 3.09 mmol TEAC-L™ . -3, RRIFUT KBRS HIE
JRRE ST T UF-Lp (P<0.05, & 3b). KE%48h 5, P-Lp MikJEi#E /JikFIE(E A 3.29 mmol FeEAC-L?, &3
ﬁ%FLpRprqmw M F-Lp. R-Lp 2»9IEREE 72 h Fl 24 h J5 BAA BSRMEEERE ST, 4250 3.13.
3.02 mmol FeEAC-L™. % b, =FhILFFi AR ABTS' [ thILiE R AE FIMUEIEF A 180 S L SE 5 Jm vek
TS . SRR R R B P E MEE R AT A S S R I 2 B AT MR & BRI 6. Zhou 28
RIED AN TR R B W R um ek SR A BT RAGRE T, RIS 2 & & AREST P-Lp. R-Lp 7MfER
W24, 48 h Sy EIASIECNME, F-Lp 76 24 hiABEKME, X5 H ABTS' H BH2EE RR BE ik B E 1 17—
B, EHUAEI SR B 2 B R L BRI A BN R . A, Tkacz S5 VRBILR FIREADSUAT B K Wb iik- 3
FTIF, FURRE BRI, SRR E I BN, e, P-Lp AR S BERE, L2
Mo et z, Hramtetss, SiAigR—.

-‘71 34 -uh.enlj\ nl2en [llsxn @l 72006 h 36 WonMlsn2n@lzsen@llssn @l 72096 h
9]
5 _ 34
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= 25}
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Fig.3 Changes in total antioxidant capacity of litchi pulps fermented by different Lactobacillus strains at different fermentation times ()
ABTS" radical scavenging capacity; (b) FRAP values
i B YRR NG FEATAE P<0.05 49KF T, RRIABN SR T E R RO ERANALELE 2R, FRKSTE
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AT P<0.05 69K-FF, Fl—&KBEAHIE SRR AATE R R SRR A AR £ R,

2.2 A RIFUAT B K B 3 AL TR AR A e 2R

RSN TR B LA NBTEAGIRES, il RIS S TE /N B A A2 8 2 R i B e
AR 2R, Wil 4 Fios. 3608 GHE R gbsiE, — 8ok, GIHEST 70 & Gl 84, GIENT 55 £ 70 4
t1 Gl &9, GIEART 55 MK Gl &M, i3 3 W15, AN RIFLFT I A B B Rk HI (AT eGI R4 25K T uf-Lpo
(P<0.05), uf-Lp0. r-Lp72 $y eGl €41, 1 p-Lp72. f-Lp72 ¥ NIK eGI &%), [FINS f-Lp72 B A HAK eGl 1
N 53.07, Kk, FUAFE KB T AN eGIHE, ANFEIER AR SEERA eGl EHAFRFEEFFK.

AR KIS eGHERAZR RS HEAR/INTHL. 20, ANRSESEZRAX. Bk, H4
WS IEARIE, H GIHEN 100, AT, HHER GUEN 23, SUNEEREI T2 — A, FIRRET S E
FEFIRE BT AR, AN ELEE e A MR R 05 5 2500, DRIt IR £ B s ma s N, T REE (G fEH 65)
BN e W R o A R R SRR, R T R o A S RO B R 2, SRR 12308 2 A T
R, TR Fe g R, KEET2 h)E, =R R R h =N TS BRIERVDN, HET2 5
96 h Iz B S S B L BB 2R BAN, P-Lp  F-Lp &S S48 T R-Lp, H F-Lp BHES &L T P-Lp.
R-Lp. ATLAEURA/ NS THE S B0 RE R RN KB G 76 A Rk A U eGIEMEZJFERH . K, Wl igteRs
g (Bl HNERNGERBOK S, B SGEEReR Y, AE2% B HEZS HOR I RN seE T 8 il
LS SRS AR, ITTTREE TR IRR R o R I, S ab, — TpP b ar it o (% WA WU Ll
ASMMEEER A ORI, AR SRR AR MRS A RS, RN o 2T
i35 a-TER A EA BORAOEREIELY, P-Lp. FLp JUBREES T R-Lp, H F-Lp RS EST P-Lp. R-Lp.
FTCNE R LR AR & BT REXT R IR 7 A A 1Y) eGI B B . 278 LA, FUME R 8,
TR eGI A BT RESZ BIFUAT B R BE BN/ N T0E . 2L A MURRSE & =R A R A5 o

5
—#-rcf-F —#-uf-Lp0 —&—p-Lp72 —¥—f-Lp72 —#-r-Lp72

.

S}

HETFER R (mg-mL)

0 20 40 60 80 100 120 140 160 180
15 8] (min)

B 4 RABEMIAELEZGRRMERNSE | EEER M E M EELihsk
Fig.4 Curves of glucose release over time of samples from unfermented and fermented litchi pulp powders by Lactobacillus and
reference food
7 3 RABFZITE LB AR EERA HI B oGl ERIXILE
Table 3 Comparison of HI values and eGl values of samples from unfermented and fermented litchi pulp powders by Lactobacillus

5 HI A4 eGl {4

uf-Lp0 45.1740.37° 64.5140.20°

p-Lp72 26.2540.25° 54.1240.13°

f-Lp72 24.3340.11° 53.070.06

r-Lp72 31.0540.33 56.750.18"
E: RN FEA TR AR AR £ 5 2% (P<0.05),

3 g

AWFTECAFHBAE RO, WU R RERGCFLAT T AT R 2 LT T S5 =R LA R BRI
AT R RNBBASKEI A RN KB, HA TS AR & BRSO, RN T ASRFUAT R
9



MR ERmEE Modern Food Science and Technology 2027, \ol.43, No.5
RS S A b - D RE R 5 MBS A AR . S5 IRRTT, R AR, FUAF R AE N TR AR RALIREE
AIR, BB T HECRRPERA RN b, KRR R KB BRI AR S BRI 96 h 5, M
133.92 mg-g" F#IK % 8.08 mg-g™, WMFURAT B A BB BRR IR S BAEKREE 72 h J&, M 1.86 mgmL™ 0%
17.93 mgmL*e MAh, FURFE A EE T 805 R A 2 R my S B, PR B aie T, sat
BRI 1) ) RS OB IR AL A B 2 . AV E Ry &8, BRI 72 h IZ BCRIR IR 8, R
FEAT B 5 R R LT R R SRR G Gl &4, HOREERS LT o A SR B BRI eGI BN 53.07. XL
R B RV E RT3 B8 T3 5 1 5 DRV L A A BT BOPE ) 48 AT MUK A e B AR A e 2 ot 7 TR A VB R
FAME, T RACIMURE A AR EGA B ™ i it 7B RE . IeAh, JREEn T RASs, RIER PRI IR N T
FUFF TR R T 0 7 B LS A i B 250 DhRe s PRI o
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