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KT 250, B (gml) A 1:31, RN 1.0%, EBEERE R 25 h; A BRI EZ A5 A
M, 295 BB 75% LA by BRI 328000 il B2 1 5B 250 A 45 BT 100 wmol /L CORT i
FMATEE, 7220 ~80 pwmol/L Mk N W E &5 PCI2 LA, FREMH LDH R, JF i
FHREIRMIN ROS MK 3K UESE T AW FLAT IR BREOR B s A s BRI R i i BB, BT~ B A
PR B AR R
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Optimization of Lactobacillus plantarum-Assisted Extraction of Flavonoids
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Abstract: To optimize the fermentation-assisted extraction process of flavonoids from Guanxi honey pome-
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lo peel using Lactobacillus plantarum and evaluate the in vitro neuroprotective activity of the extract, the total
flavonoid yield was used as an indicator. On the basis of single-factor experiments, Box-Behnken response sur-
face methodology was employed to optimize the fermentation parameters. The flavonoid components were ana-
lyzed by high performance liquid chromatography ( HPLC) . A corticosterone ( CORT) -induced PC12 cell injury
model was established to assess the neuroprotective effect of naringin by detecting cell viability, lactate dehy-
drogenase ( LDH) release rate, and reactive oxygen species ( ROS) levels. The results showed that the optimal
fermentation conditions were as follows: solid-to-liquid ratio (g:mL) of 1:31, inoculation amount of 1. 0%, and
fermentation duration of 25 h. Naringin was identified as the predominant constituent in fermented extract, ac-
counting for more than 75% of total flavonoids. Naringin, the major component of fermented extract, antago-
nized 100 pmol/L. CORT-induced neurotoxicity in a dose-dependent manner. Within the concentration range of
20-80 pwmol/L, it significantly elevated the survival rate of PC12 cells, effectively inhibited LDH leakage, and
markedly reduced intracellular ROS accumulation. It was verified that fermentation with Lactobacillus plantarum
could efficiently enrich flavonoids in Guanxi honey pomelo, and the resulting product possesses remarkable an-
tioxidant and neuroprotective activities.

Keywords: Guanxi honey pomelo; Lactobacillus plantarum fermentation; response surface optimization; na-

ringin; neuroprotection

0 5I=

PR AR AR A TR B A bR A, AR E RN SR, ARk Akt
Ferh, 2 5 R SR 30% ~ 40 % M IH B EAN R KW B AR R FEY) AR F, X
TSR A 0 TR T R R RS e [ Y B R A AR R v R 2R Ak A A i
IR R FOK SRR (R ORI o ) 1, B BRI . B 45
BB e, Hop i S, 2005 BB 75% DL EP T SRR AR
R ERAEE NG SR A AR, BAREPUR ., PUR . PRSP e 24
M, BAWEZ I LSS

AT, Al E A2 B R O 2 EEA KEEE  BRARE . AVLE AR EGE | @i
FRIARZEIRCGE | TR B R G, | R R B R SR (HR S R AR TERERE S .
FU 5% A BRI 2 A S i i T R LA TR R TR Al B B R AR A Sl — Fh k(2R
TFBe, BRI GA: 90 53 W0 04 52 65 Tl 22 T SR AL ) 440 B P 8088 454, I =5 PR AR A T L
T, DN £ o R A5 SR A= o R B

KB R BCRSS SEUR N 2 R ( corticosterone, CORT) 7K -H52: H 78 TH 5,
R EE ) CORT M 175 & 7™ E R AR U 0, 3800 B e R 2 on it B R T, X2
IABRE B 28 ATV Z B A OLIR 2 — 7 CARFSE R, HHAGER B v i 22 R S S
(AN BER 2R | WG R ) et BRI e 2 v IR 1 R AL B p 2 AR S il e
HORBMIR B & B R 2 R A4, A B BT AR T e S, R
RETS ELHEASDT CORT 175 AU BEEHE T A& FEHTIMARYE ] M TR IR AR Y, BTk, AHf
GE BRI, — PP R A FLAT R R B s G IR T 20, 30 3 B PR 3R i o T 552 5 P Ak &
BES R, de PR e 4t v B VR AT R e BT ) B B 5 WIS R ] CORT 5% PC12 4l ffiAs
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FRARSMH ARG BRI R AR A TR M, R R AN IR A TR R A
RIRPUMABDIRE N 7 T A SR L HL S I 5 B S0

1 #MelERE
L1 ##, RFE5NEE

PRI TR A N TR

P ZLFF R T IR PR s A TRABRAF; & T E AL R0 A
BT, st oK OB T L IRIVEME ARG R AR, strsl; WRSRRE . Ju
IKEMEIRE . KA TR R 2= A BRA R, sFral; W B T PG A% 30 Bl 5L
5 (LR AWRAE), sl ik HE T B AR A RA R, srfral;
Gibco™ BASIC RPMI 1640 Medium 14391 JF Gibco A Fl; CORT W F b g P i PR A
al, srtrsl; CCK-8 a5 iR & (UE-C6005) T 7 JH LR 2 3l A= Wy RHEA FR 2
] ; CheKine™ROS & & # M i 77 & ( KTB1912) M) T Abbkine 2% %); LDH ik 7| &
(A020-2-2) T mg 5t A=W TR BT s ROBRUE 1 IR g 4% 2 MR A B (v o3 Ak
BNCC100235 W FAL48E:9

FW100 B/ #T Ge A iEbL, FBNFL AR A& A R A Al LMQ-J B 37 3K /& R K
B, INAHRES 2R A BRAE] ;. LMQ-J # i U IR KR, KRR AR SR
AFRAF,; LRH-250 RUAERSE A, Ll —fER2 USRS A BRA Rl Epoch 2T RIFEFRAY,
FEABAESA R A A SHB-MAESHR XK EZ R, M EWB TRARAF]; LC-
20AT BUERLRA (1A, H A HYA ], HERAcell vios 1601 8 — S AbAR B 3746, T2k
KRBT A ], TCSSPS AU IR £ B, Leica,
1.2 KEWHZE
12,1 Al Rz B il £ -5 itk 2

VRt TR (AEEAZE) HIF, T60 CTFHET (KOFEDE <8%), fi
3 T R AL Ky, 2F 60 H Wi A5 Al Kby . R B PREL— & 12 B Al E A e 5
ik & T =k, 16 Z2Ah LA gt T 0, 7121 CF KK 15 min, FHEDEL
FFAECE T MRS ARG, 37 CAMFE TR L, M — @ B EEmh s o K E
P ERIR ), T 37 C A P AEfE RIS F Al th i e R W — i a], RS RS AT
JEKE (121 °C) 20 min ZKIF&EE, R0 IES 2L B
1.2.2  FEP AT T A T e B BT 28 By B PR 38 S

1) EEERRELLEPLiE, FRECL. 0 o ME# S 1, #EIMUBRELE (g2mL) 23518 1:20,
1:25, 1:30, 1:35, 1:40 ALK, KEFRNERZE, FH 1. 0% MM ERE AL
JERIRIFTE, T 37 CHRMT AkBE24 h, EEESHE, FIHEEKEEL LR BE,
ERAETTHE . WEERIEROIT B 2K 2 45 2 50 mL, HU2 mL I S & 6

2) REgHEMEMA, PRI 0 g MR 5 0y, $BRNE L (gmL) b 1:30 A
MoK, KEGEAHMEER, Ho9LL0.6% . 0.8% . 1.0% . 1.2% , 1.4% f3Efh &
NGRS RE LA, T 37 CHRMF T RBE24 h, KSR )E, FIHEEREIEL
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1Bk EE, ERGETRE, WEEIEROT B AIK EAZE 50 mL, B2 mL e B &5,
3) KEEmHEIAIAL . FRECL. 0 g MRy 5 13, FMRI L (giml) M 1:30 I A
gk, RWEERHEER, %I 1L 0% EMER ARG EDZFF, T 37 C&MHF
TanlkEES, 16, 24, 32, 40 h, KL ARG E pHE, FIHEEKEEL AR,
FERIEATHIIE . WIS B 4K E 45 2 50 mL, B2 mL I BEHR & &
1.2.3 W Ry il SC s it
TERADH 2 SL I 45 R IL Rl |, % Box-Behnken #1177 %, IR IL (A) ., #EME
(B) ., KEEEtE] (C) RMEBEENER, il o Ea s 2 ke, {f H Design-Expert 8. 06
ERAOCA A B SRR B PR T 224k, e g T PR 3R AR LR 1

x1 WEEEZRESKFET
Tab. 1 Factors and levels design of response surface experiment

o B (A)/ (gimL) MR (B) /% REERTE (C)/ h
-1 1:35 0.8 16

0 1:30 1.0 24

1 1:25 1.2 32

1.2.4 B il e

PRI 0. 025 g 7 T hRifEredn, FARRITECH 70% W) L BER R iR JTE 245 2 50 mL,
Tl R oT 2 W BE 4 500 mg/L PR E W, Rl BER 0, 60, 120, 180, 240,
300, 360, 420 mg/L BIAEVR K- £ WHL 2 mL ARIER I, B AMA 1 mL 5%
(JFEAE) 1 NaNORWR, TRAIGEHE S ming ARG FEIMA L mL 10% (%50
[ AL(NO, ) 75U, TRAIGEHE S ming B FAHIIMA 4 mL 4% (FiE4s%0) 1 NaOH
WL, 5], HMSIKESR 2 10 mL, IBAEHE 15 min, RN 510 nm Tl WOt
JEME ., VIS THhRMERIREE (x) ABEARAR, IBOGCEE (y) NPARFRZ =T Friih
2k, SRASLEMEMII T FE N y =0.001 2x +0. 044 8, R* =0.999 8, HL2 mL KEETR, +4 08
TAnEM R E e WO EEE, IR YR

D, = (1)

IR TP B & &, Kb, DoV EEIE L (mg/g); o MEMERIA TR 1k
A R B o R (/L) 5 V) ADER AT (mL) ; m MBS (2),
1.2.5  AEYIZUAT R A& e XAl R o B B 55 i P s ) R 43 A aod

PRIUS 63 1.0 g AlEz Ky, FRHRLL (gimL) W 1:30 INAGEZEK, SKEIFGNEE
WG, VAL 0% W e AT IE A FLAT R . FEan T 37 CAM T ol k28 | 16,
243240 h, REGHE, RAGEKEELE KR, ERGhiE, IERAHBIK e
%50 mL, SCHE SR 24 h R BRI E SR EE, AR BRI AT FLAT R A A R X
B, PR AR FEAL PEXT SR BOCR B TH R, FIA, SR AR ST & e X 1 M i o0 ) 7 A A
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H, R EROE A 038 (high performance liquid chromatography, HPLC) X & %S
F LRI A R (] BORE S EA T IR A, DA BT e s 6 A 4L 0 1 2 5 L 1)
AL AL

FREL 0. 075 g R T bmifEsh, FHE IS9P B IE e 45 2 25 mL, 6l sk N
3 o/L A HARE SR TR, SREFR L0, 0.3, 0.7, 1.1, 1.5, 1.9 o/L MBS 1
FEAT AR GG AT, ik SRk, EIEHERE Allima TM C18 4 (150 mm x 4. 6 mm,
5 pm); DIHEECA)-@B2IK (B) M shtl; JishAH e i e EE 0. 8 mL/min; #EFEARFS
10 pL, BEEVESAH:. 0 ~5 min, 80% B; 5 ~20 min, 80% ~30% B; 20 ~25 min,
30% ~50% B; 25 ~26 min, 50% ~80% B; 26 ~30 min, 80% B; F:i& & 35 °C; il
BN 283 nm, DIMHEZ FFIRIE (x) WBEARAR, WEmiAL (y) WAL AR il b o il 2k
SKAGENARRZE I FE R y =19 282x —82 540, R* =0.995 8, M4l Kz v il £ An

D, = ¢ Xmllxl()IOO (2)

TR RER PR &, Hd, D, Al TR (mg/g); o AHmRHETZEH]
1) & BER TP A B RIS (mg/L) ; V, AREERINE BT (mL) 5 m, WA BRI
RFXFEWTE (g) .
1.2.6  IRANH AR TEEPEAS
1.2.6.1 PCI2 4ifils35 5448

TE RPMI-1640 5 & K5 3= 3 E 4T PC12 4 85 77, 8532 AN 10% IR 4 13
(fetal bovine serum, FBS) F11% %5 R -558 2 WPLHEW ., MME T 37 C. 5% CO,
TR A TR RS FR A Hh B TR 95 . M AIRIC A B IR 312 90% B HE AT A6 4%, HiRka
. FEBRIEREFRE, [ PBS PR —IK, A 0.25% BRE FBHELZ) 1 min, Ff)5 0
NBTEE e ARG SR BRI AL R T R B B RS B0, FE R I LB R
BB IS T
1.2.6.2  CORT 5 4 245 5452 8 (14 oy

VEBOMECE IR PC12 400, VA% R 1 x 10° A/ FLEERN T 96 fLik, & T
WM IR R A e 2R R B, a2 A S AN RNV BEAS BE CORT (0,
25,50, 100, 200, 400, 800 wmol/L) (¥ RPMI-1640 35353 4k4ei535 24 h, WIS &5
fLINA 10 pL CCK-8 X7, #IEMEFH 30 min, i FHEEAR AR 450 nm Ak () 0% 56 B (H
(A), FFHEAAAE SR, HEAKX N,

> Ar‘* - A7:
AR AR = P T 0 100% (3)
Aﬁ,ﬂ.ﬁiﬁ - AI’EI?E

Fo s A WTCHIMLI & 35570 5 CCK-8 WM N BE AR 5 Ay FTCET I AL BRI 55 20
JH 55 5 IR BRI W SO CIEAR s Ay o N ESYIAL FRAY 5 AL 5 55 IR BRI O G AL
1.2.6.3 2y WLk Ml 0PV HIVE

BEBOECE I PC12 40, JHREANMIEE 0 1 x 1074/ FLEFR T 96 Lk, H53% 24 h
RANMINGRE , SEHG I AR o3 DA B A H RE P DR B R 2 R R 2 W
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1) MhE A i RE ik, B RRIHER SR, MA S AR (0, 5, 10, 20, 40,
80, 160, 320 wmol/L) HHEz 1 HYIEFRIEALI 24 h, LIIPAL 2594 B 12

2) fhEHEMAERYER ., BERIHEEFE, MAEA 100 pmol/L CORT FIAS[A] e B
MIH (0 ~320 pmol/L) AYIEFRIEILIEE 24 h, WILHE, LA 10 pL CCK-8 X
N, WFE 30 min JEIE AR 450 nm AMOCEE, ME#EE (3) RIS R,
1.2.6.4 4 RIS S8 3 A A

PEHOGEUE K PC12 400, TR R 1 x 10°/FL4%EFPF 96 fLH, BT 37 C.
5% CO, ¥EFRAAhIEH 24 h, FRANMENGEESS, BBRINEEIRIEL, TR0 M IEH XA (T
AR | BRI (100 wmol/L CORT HUffiib3) FNZ52540 (100 pmol/L CORT + A
AW E (20, 40, 80 wmol/L) HHEZHF) . £A4HAMMILIFE 24 h J5, #4018 LDH &35
SV BT AR, A AR e A FL D IE W LDH A TE PEKSE (ARG E R
AN, VABCTTAL 40 R ) 57 4 1 S S R
1.2.6.5 4R N S AR SEOK S P-Aari]

B PC12 4AMO4EFT T 24 AL, MG SE 24 hy SEER» MIEH XTHRZH (JC29ab ) |
FERIZH (100 mol/L CORT BShALFR) FIZ5254H (100 wmol/L CORT + ARJHEEE (20, 40,
80 wmol/L) HHEZH) . Z9WVER 24 h 5, FA$EFREE, H PBS IHVE4IM 1 W, BFLMA
ZAHBE 10 pmol/L ) DCFH-DA ZOCHREN TARWE, & TIGFRFAANHEDCIFE 30 min, WE
SiR)E, ] PBS MR FETE 3 IRLA LR A A AN N i BREr . BifE B FROEILE
AR R TR ERMG (BRI 504 nm, EZHPEK K 529 nm) , i 5%OE
SRR N ROS AYFHERTE I
1.3 HELE

ST AL 3 R, SEEERTE I SPSS 23. 0 AbFRERAF AT AT, SRR EME +
PREZERIR . IR Origin 21 BAFEF T2,

2 BERSHW
2.1 EEBHERIESHMNML
2.1 1 G H X B A 65
SRR 2 T 4 2 J 49 B 245 1 :
LB R, AT, YA R BRI, gL
E—EEN, BRI S A R ik 2
SIHIE TR, ERHRIL (eml)  Z 5|
Hy1:30 BF, BREWET BT AR <

fH (61.94 +0.34) mg/g, HBIXFE N AT BE 50 P R T T
S S N N 0 1:20  1:25  1:30 1:35  1:40

RASG, SRR SRR, i UV PR TR OR AR 9 22 57 HLAT 4
_ . e HHE R X (P<0.05), F I

EEIALE TR WS R g $1 78 B %ot % B o B AR B

B BE A, SO A4 U B9 B & Fig.1 Effect of solid-liquid ratio on the content
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EIFEE ) XSRS R —5
2.1.2  FEApE B R A 5

FE A FURT B H P X e T P S e A s M 4 SR an 81 2 fira, ml L, #E— 2 da
W, BEE R E ARG, B A ORI N, YRR 1. 0% B, B T Ik E] T
ARME (63.15+0.89) mg/g; S EBIT 1.0% 5, & 65 b HBE 25 52 Fh i pY 1%
IR, X R O] BB T AERUE Y R e B PR, A EAN R, MAEY
AR, A A R A R R PR RE, S ECRERRBUR T, BT LAE— e VE
N, B R RE A A DS T AR R R, SR S E ) AR B R
SYRFIA, SPEOEE SRR,
2. 1.3 KBRS B AR R pH (A5

WK 3 Ui, EEYZFE R RS Y, MYFUAF E— A TR S R 0= R 1Y
MRAS, pH (B REE AT [A] B SE K AN W T B 5 TIAR 40 FLAT T 24 T3 FsF () 0T 265 I 55 2 1) 52
Wi AR A S IR SE G IN S T et Y R M E] Jy 24 h W, R A LIS B T oK
(62.95 £0.84) mg/g, XA HESE A R A 2 H B e B o 1eF B ) B TG o, G F2 22
DR A A W 7= A W R il S K R AN T AR 22, (A5 At Bz by i) 6 T A T DAL 4 28 2 rp R T
MR R (R — E RO, TR R A R, IR R b i 3R
VIR, 2 Y RS 2S5, (0 K I Hh e i i R

a —— A

64 — 64 4 — 40
ab ab - pHﬁ
| b —~ 62
~ 62 ¢ o - 38
[=t8] .
. o0 60 |- i
E 60} < - 36 %
- =S8 =
& 58 <
(= - a 56 | — 34
36 1 1 1 1 ] 34 1 1 1 1 1 1 1 1 1 3.2
0 0.6 0.8 1.0 1.2 1.4 4 8 12 16 20 24 28 32 36 40 44
it/ % % WE IR ] /h
B3 ABMENABATEWNSE
0 pH BRI G
B2 BEMENABEPEIRNSENH N Fig.3 Effect of fermentation time on
Fig.2 Effect of inoculum size on the content the content of flavonoids and pH value
of flavonoids in fermentation broth in fermentation broth

2. 1.4 mp AT M AR

D) P v i W B W R, SR FH Box-Behnken 153175 AL T Al e 25 TR 114 o 1
PRWMT L, MR i LA N2, T2 IrE R I3 3, FIH Design-Expert 8. 0. 6 #ff
X1H% 2 R SEE R T Z e RA LG b, DUEBRSR P EE SR (Y) R, 5%
EIXPRIEEL (A) . #ME (B) FMURBERTE] (C) M REZTEIHTREN. ¥V =63.80 +
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2.00A +1.91B +1. 13C =0. 4150AB + 1. 18AC —0. 7725BC -2. 45A* -2. 01B* —-4. 10C*,

x2

Mo Az E i 5 4R
Tab.2 Response surface design and experimental results

i BHREL(A)/(gml) #ZFE(B)/%  KEERE(C)/h HH TR/ (mg - ¢7")
1 1:35 1.0 32 58.23
2 1:29 0.8 32 59.61
3 1:25 1.2 24 60. 19
4 1:25 1.0 32 60. 97
5 1:35 1.0 16 58.99
6 1:25 1.0 16 58. 41
7 1:29 1.0 24 63.23
8 1:25 0.8 24 58.78
9 1:35 0.8 24 58.98
10 1:29 1.0 24 63. 64
11 1:29 1.2 16 58. 41
12 1:22 1.0 24 64. 10
13 1:29 1.0 24 63.99
14 1:29 0.8 16 57.81
15 1:35 1.2 24 58.21
16 1:29 1.0 24 63.23
17 1:29 1.2 32 58.94
x3 FHESW
Tab.3 Analysis of variance
JrERIE CEHA H ¥197 F P 2
TRl 86. 130 0 9 9.570 0 85.180 0 <0.000 1 ok
A 1.940 0 1 1.940 0 17.270 0 0.004 3 ok
B 0.040 6 1 0.040 6 0.361 5 0. 566 6
C 2.130 0 1 2.130 0 18.980 0 0.003 3 ok
AB 1.190 0 1 1.190 0 10.570 0 0.014 0 *
AC 2.760 0 1 2.760 0 24.530 0 0.001 7 ok
BC 0.403 2 1 0.403 2 3.590 0 0. 100 0
A? 18.050 0 1 18.050 0 160. 620 0 <0.000 1 ok
B? 26.900 0 1 26.900 0 239. 460 0 <0.000 1 ok
c? 24.610 0 1 24.610 0 219.070 0 <0.000 1 ok
B 7= 0.786 8 7 0.112 4
PR 0.116 2 3 0.038 7 0.2311 0.870 6
afiiR 7= 0.670 3 4 0.167 6
psyill 86.910 0 16

T« R BAGI R L (P <0.05) 5+ R EAGIT#EX(P<0.01),
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52000 (2 3) al, ZERIN B2 (P <0.000 1) , KT AEE (P >
0.05) , ULBHRIRIX SO 44 L& B R AP, SZARMEE T/, hE R R =
0.991 0, KIEHRERE RS, =0.979 3, WFHHIT T 1, RINZERIREMFE 99. 10% (1)
M (EAR A, BAREAEE, WAh, (FM 22,758, KT 4, Xt —PaEL T
B BA RAFROR O, nT TR 8em B 5408, X &R E W FERK/NER,
25 P ZET B B R ) BRI N . ERERTE] (C) > BHELEE (A) >#EMaE (B),
TERRAIAC FHIfi s —RI A, C, 28 HI AB, AC, DI kI (A*, B*, C?)
XTEE R (P <0.05) i 23 (P <0.01) , Mi4&FhaE (B) Mz HIBC K
S N 25 o S5 ET 4 i g T P40, R EE - 5 2 TR ] g o 1 ot TR R R BEDN 4
LR IR A, SR T B RIS AR T B A R AR R R B R L S
TS Rz, R KW E AL TR Hefh a5 & e 18] wy il i AR X P22, 58 H
YERIARI S X —45 5 5 05 22 0 h & A8 B i E YA —3%

— =
oo 62 o0
0 o0
£ £
=
= =
= =
g r
# i3
=
<Y QU

i)/ (me” g

P

¢) K TR ] 5 4 b
B4 W EERZEERX&EE R EIRS S 500 A N R E
Fig.4 Response surface plot of the influence of two-two factor interaction
on the content of flavonoids in fermentation broth

A0, MERERIE TS5, AL (gml) b 1:30.82, #Mah
1.01% . KRR 24.75 h, T S AR BT LR 63. 68 me/g, R T T SCFrtetE, # T
LBBORR L (gml) BIEN 1:31, 2R 1.0% . KEENAE] 25 h, 7EMEAE FEfT 3 Ik
FATHR USSR, DA B R B L AN (63.89 £1.26) mg/g. SEIAE S A =

G, UEBH T2 N7 AR TR £ AR R A SR B B 2 BRI T 2 I R S v

http : /xuebaobangong. jmu. edu. cn/zkb



54 3 Qeomitt, S5 AMZUAT IR T DD 4R O R S 2R B S T A A B A 2 DR T - 417 -

2.2 HEWIATEZEI EINRE RN SR R0

ERNRLEE (gmL) R 1:30, EREN 1. 0% FUEEERTE] N 24 h (IEUETT, HFTE
R TR R A B B AT S 2 D Ry, R A BT ) AR L R 36 62,29 mg/g, Bk
EE TR KBS 1Y 54.56 me/g, H = F 0 TS I SRR B3R BGE (49 me/g) 2
FIBEEBNZ I (34 my/g) ™), AHFFEARIRBUK R (A A4), nIfefET s
0T P e T T K PR A BRA B T R s K AR B E Y, AR T P I e B P 5 ™ A= A ML
ROV AT e PR Y B ERZS A YR T, SR —BRE  (B-RI B ) XA 2 A R A R e
(A JR PR, ek v R B TR SR A A P 2H 2 R S MG T FL B RS T % A A B S A
P R Y o — 25 R T, ) 32 203 DR AR LT A 70 A T 2 R v 40 06 1 £ 4 R i
HEABGEATEN SR GHEER, XM 2 W EVE A Hb o — il T RE YIS B b 27 4 R AR I
LA BUR MMRE R, ANOUKIRFEAR T BB 7, (RSN 1, B Rk 4
B A BT AL RV A B TR S I S A, DT SEBE TR T Bl fb 2= T B R IGICR |

HELS ATA, ToI e 2t W LT o & A 28, 45 IO A A% 0o B 43 R 24 S Al Bz
1, T R AL RO TS A B, AT (A A R T R AR I 1) 0 5 B 3 i TS F AL, XIE
SETOREE T A REA R R T R, MR MMARE ALY (Rl wAA) P R
FE RIS, R v R 0 R BORUE T, e S A 39 bk
B AW i A et Y XSRS RS T 7 Rl SR A A B 1 2
W, ERER, SRR AR R IR S 75% UL b, 2B T R R
(BT 2 4

N
1

At
Chj

R T RRERE S

[S5]
T

W . 548 S/ V
[\

1] —/—~—KX -
—_— A L
—_— A
0
0 5 10 15 20 25 30 35
t/min
a) &5 H 4
4r
3 40 h32h
_ Al K AR ERE
=, |
o 2
=
1 — A
—_——A
—_— A
0 P — -
1 1 1 1 1 1 1
0 5 10 15 20 25 30 35
t/min
b) & W4

B 5 TAAMABAEMMASS KHEBIEXLILE
Fig.5 HPLC of flavonoid components in the control group and fermentation group
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Fig.7 Schematic diagram for the deduced molecular mechanism underlying the effect of
Lactobacillus plantarum fermentation on naringin content
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