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Preparation and Biological Activity of Feruloylated Oligosaccharides
from Rice Bran by Mixed Strain Fermentation

CHEN Linlin°, ZHANG Ming, LI Wei, ZHOU Yingjie, YU Xiao, LIANG Dong, ZHANG Na’

(College of Food Engineering, Harbin University of Commerce, Harbin 150028, China)

Abstract: To explore the efficient preparation method and biological activities of feruloyl oligosaccharides (FOs) from rice
bran, FOs were prepared by mixed fermentation of Lactobacillus plantarum and Bacillus licheniformis using rice bran as
raw material. The fermentation conditions were optimized and the structure and biological activities of FOs were analyzed.
The results showed that the optimal fermentation conditions were inoculation ratio of 3:7, inoculation amount of 1x
10® CFU/mL, solid-liquid ratio of 1:3 (g/mL), and fermentation for 3 days. Under these conditions, the content of FOs
reached 64.9 umol/L. The structure of fermented rice bran and FOs was analyzed by scanning electron microscopy, ultravi-
olet, infrared spectroscopy and liquid chromatography-mass spectrometry. The results showed that the mixed fermentation
destroyed the cell wall structure of rice bran, and the prepared FOs were feruloyl esterified oligosaccharides, mainly com-
posed of feruloylated arabinooligosaccharides, xylo-tetraose and xylo-pentaose. At the concentration of 10 mg/mL, the
inhibitory rates of FOs on a-amylase and a-glucosidase were 58.34% and 95.70%, respectively, which could significantly
reduce the hydrolysis rate of rice starch (P<0.05), with a reduction of 6.39%. At the concentration of 1 mg/mL, the scav-
enging rates of DPPH and ABTS" free radicals were 78.15% and 87.80%, respectively, and FOs could inhibit the formation
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of advanced glycation end products (AGEs) with an inhibition rate of 75.45%. This study provides a theoretical basis for the

green preparation of FOs and the efficient utilization of rice bran resources.
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PRI YR B FN il 28 7 IR AN [R] T & LT 2~8 22 0], 1%
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(AR E S | AR BIF=H) 22 M S Al e IR A5
AN, B SR SRR | AR SR, (B AR
HEPA—FCRAN N, T2 AR UIEEAS, Mk
T, T8 e TR AR R B B v R R A G, R
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2 il 25 A IR, 16 0] LA L 7R ) I A OB IR
R, AN, H 2R R AT R A 2 AR AT FOs FE iRk
37.47 pmol/LM, FHEHRAR K BRI FOs 7=
ik 0.86 mmol/L!"Y, [Ty~ kA 5 [W1 725 42 i T oK #K
Z T AMufb)E FOs 7342 60.83% "7, i@ VR A
KBE, T 5y I 0 Z R EFREAS U R VE I, E—2E4R
= AR AN FOs Byr=m!P, anfEhEp YS P8 H
ity N FERSS R, YO WU ey =T 44k 22 S A SRB I, —HIR
PRI 22 B ] SR SOk Z2 A 2 S B0 R A R, B
TG A0S el PR PRI B A B 25 AOAT TR B A 1)
2 ER 2B, FOs r=igfiz ik 0.059 mmol/g, = T4
AP AT, BRI H AT LAAHKIEN LT, SRR B AL L
£ FOs MIBFFTa b, a5 IR AR 23],

AR S AT A FUAT B R A ZE AT TR VR o A I
el £ FOs, Mz & et B i NG 284k, DA
X FOs B nt sz, [Rlad X4 FOs LS iEF 736
AEFFAAT A T, 248 7 A T A Bl
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YEF, SKMiE FOs 1 240l £ S HAE T RE M & il b
A PR SRR
1 #R5RE%E
1.1 #RISEE

KB, ORIV R S ARKAT BRA F] K
SKYERT SRR K B A T HE G A ) ZLAT B
(Lactobacillus plantarum) ATCC8014 . M4 ZE fifT
B (Bacillus licheniformis ) ATCC11946 [ iEEH4F}
A PR E]; Amberlite XAD-2 KFLIRIIE  HAS =328
BTN Al AR AT PEVER « a-TE A5 i 3% R
(8 U/mg) . a-Fij2e#li+ (700000 U/mL) . 4= 1MLiE &
M R AR A FR S ] Hoph T Rk
SriTatis

IDX-200 SIBEHEIR VRSP SE 50 A R
H]; UV-2550 224b-T] WL BT B R F
Spectrum Two £L4MGIEE{Y & E PerkinElmer 2\ H];
F-7000 $¢3CGIEI . S-3400N U4 o, 7 i i3
H 7~ Hitachi 2\ &) ; MALDISYNAPT MS-i# =5 20
L3 DU 2 AT AT B TR HR EE R B AL 38
Waters 23 & o
12 FLWHE
1.2.1 ABEREIS KRB FOs
1.2.1.1 EFAPIEILFIEESE 5034 MRS 1 LB 35
FR AL T B AP AR ) FLAT B TRURS RN ZE AT B TRORS -
37 °C ERIRG 178 2 3G W39 =10° CFU/mL(£:
23 fAAHALE ) . 4 °C. 6000 r/min B.Cx 10 min, {3
FATEIARDTTE . FH 0.9% Jor A BER K AL PRAR, [ 4%
B VR 3 IR, e — IRV, MULEE R Im A
30 mL ZEHIERIK, ARSI A A S
1.2.1.2 KRR LR SHHEMLENY 7k, g
VEIERA . #2 viw=3:1 BY LB KRR I A IE &
oz, 25 °C FAEIRIEAE 30 min, 5 iEFREE XU, 1505
EAME . EARKRELE S0 B, B T4HUBMT, 121 C
KA 20 min, 75085 S BRI Y ZLAT B LA B AR
ZEAUAT R B W, AE 37 °C B IE B IR 40 N 3R T 181 25
Ko
1.2.1.3 IR KEEER#& FOs fifb KRB E R 20 g,
K BEW pH7.0, 37 °C [HIRAIF T &, LA FOs & &
ShFebRHE TR R UL, WFSTIREE Ee ) Rl b . 2R
L AG1 Kz 2 P B TR] R PR & B KR ] &8 FOs & L5
W AR 1x107 CFU/mL, BH& L 1:2 g/mL,
FKERHA] 3 d, A FUAT B S MK ZEAAT B R EL )
1:9.3:7.5:5.7:3,9: 1, HaEREFh b @l; SRRl
) 3:7, BIE L 1:2 g/mL, R BRI 3 d, 3R 1<
10, 1x10°, 1x10°, 1x107, 1x10%, 1x10° CFU/mL,
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R AR LU 317, $5Fh R 1x<10° CFU/mL,
SelEntlE] 3 d, Rkt 1:1,1:2,1:3,1:4, 1:5 g/mL,
T R s PR LU 317, BEFP & 1<10° CFU/
mL, B L 1:3 g/mL, & BEERTE] 1, 2, 3. 4. 5. 6.
7 d, B & BERTE]
1.2.1.4 FARRREAMETRI# FOs  KMEHEN 20 g,
pH7.0,37 °C 1HIRAAM N A lE. HMPIZLATHE: Fa
1x10° CFU/mL, BH& L 1:3 g/mL, &8 4 d; #HiA 2
AR B e 1x107 CFU/mL, BR&LE 1:2 g/mL, &
% 3 d.
1.2.1.5 FOs &HEME =% HalE" ik, e
ek, RIEEKRBBAEZ 50 °C T 24 h J5 B, Jn
AEEBE T K 1:10(w/v), 80 °C /K ¥ 30 min, 4 °C.
5000 r/min 25.0> 10 min, 58 FiEW, FOs & &R
KA ST I CREIRE o

Ion] 0 PR P4 RE 2 KOG 22 B (Lomol rem 1) : g'y5=
19662, &'5,5=7630; FOs EE/RME G FRH(L-mol -cm™):
£345=23064, £,,5=31430., FOs & 3% X (1) P17
(s X Aggs — s X Agis) Xb

Elys X Ex75 — E3a5 X Eps

FH: b ML ENLAERE, 1 cm; C A ZEER IR
BEOY DB, mol/L; Ay,s & 345 nm T IROGEE,
Ay o 375 nm PR BYIEOGEE
1.2.2 KSR A RS e
1.2.2.1 HIER&WTIFE =% EI-SHISHTAWY 5017
P, WEAEIE R . TR R4 FOs, KRy
F=7d, B 24 h PR, FEREWR AT 24 h e, &
1:20(w/v) K IS KB FIKIR G, #RIRIRY 2 h,
8000 r/min BS.[» 10 min, Y4 35S B o
1.222 EMEGIE 1M E =% KEHAROM 4509
Tk, BRI . BOESE 0.5 mL 5 1 mL A&
PETEM R (pHS.6)1R A, 37 °C 7K¥# 1 h, DNS ¥
A BRI EE, DAL T e S T o
1.2.2.3 ZF4EZRBEGNG 7 BUHBFW 0.5 mL 5
1 mL 3R LT 4E RGNS (pHA.8) IR &, 37 °C /Kik
1 h, DNS A2 A= s )ik JEvk &, DL ar 4 2=
Wi 7 o
1.2.2.4 HEHAMFHEITNE  SHZPEE 171, B%
Ve, BPHREAR 0.5 mL 5 1 mL B8 FHIERIRS
757,40 °C 7K# 10 min, A 2 mL TCA # 11 )%
R, YkSEK Y 20 ming BOHCEER 1 mL, A 5 mL
Na,CO, #EHLAI 0.3 mL BIFEARIN AW, 76 40 °C T
B, fEFE 30 min, R AEIEFE 680 nm I AE G EE,
AR FBHE ] -
1.2.2.5 AREYEMGIE JIE =% MENG %529 [
WFFE T, BRI . BUM A 0.5 mL 5 1 mL K
WA (pH5.0) R4, 55 °C /K 45 min, DNS 7%
I A B R, LA S AN BB ) o

C X (D

1.2.3 AR RIS LS IEE 5 FOs HYZRAE
1.2.3.1 FOs gtk S AREHGEPY 7k, iAE
k. (8 1.2.2.1 BT R IR O, $2
BUm P A 1 Sevage i1 2Bk . {#H Amberlite
XAD-2 KL AR AT4li4k: AL H S 1 mL/min,
Sefdi 3 A% AR A FR 0 ZE A8 K PR I 2% B, T AR
50% ZWELL 4 AR FL . 1.5 mL/min JT i3 K f#
FOs, EZEVEMAL, VR T159 FOs AR
1.2.3.2 FHHED S0 UK A& AR S IR T A2 19
5501, 3. 5.7 d FOKROBERE &, T IS e S S8 B I
% 4, SR A T B3R (SEMD) U % K i
ESTEN
1.2.3.3 FOs £4MEREFRNAE KA 100 mmol/L pH6.0
i) MOPS 2% shigi i Bt 2lifk FOs 1 FA [BAEE S, 78
200~400 nm £SME N AT
1.2.3.4 FOs £I4MGI%ERAE  Halifh)5H FOs [EA
P SIRILE R ARIR S, WP R d AR 1 mm 1Y
TR, 10 5% 4000~400 cm™' FOs {7 2882 4G
5.
1.2.3.5 FOs W FH (35 - B 3 B FH R AE WOAH (3%
A A AE : Accucore Cig £ (100 mmx<2.1 mm,
2.6 um); FishAH: 7 A A KGR R B KT
W (0.5% IR, v/v), SEEEPEN, i 1 mL/min; AR
25 °C; #EFEED 20 pL, K< : 325 nm; i £& 14
B T-YR: ESIIE, JRHLJE 4.0 kKV; 1IEBS TR, B4
VLA m/z 1000~1300; #5(N,) FiiH: 20 Arb; il
B (N, HiiE: 10 Arb; BN IEE: 300 °C; BATE
FUE: =15 Vo BRBHET 03T, 4 150 pL/min 4
#EA ESI 4,
1.2.4 FOs X} o-GERTBERN o~ 0 BES P 45
FAME =2 WANG S 907k, Sl 2~
10 mg/mL [ FOs. FA . ABEFRIRANHIE IR . XTI
25 FZE A PBS 700 pL; X BEZH il AL PBS 300 pL,
a-FEMY B (20 U/mL) 400 pl; #F 525 A4 in A
PBS 300 pL. FE 400 pL; B4 ARERR 300 pL.
B R 400 pl; 37 °C KW 10 min, Z J5 iTA
300 uL 19 5% FOKTEMVE R, AREL X W 10 min, HY
100 pL JZ ik 5 DNS iFNR G 5, 22k K i
£6, 5 min, 7F 540 nm P ANIE B OGRE, IFARPEASS
()T o-TER BRI
- (A -A)—(A,—AY)
I (%) = A A,
o A X BRZH O RE; A, Xt BEZS 20
SGEE; Ay HFESNEHIO GRS A, SRS AS FIZE MO S
Xt FE2S I ZH i A pH6.8 B4 PBS 800 uL; X EZH
Jm A PBS 400 pL. o-%] 26 B4 15 B 7 w8 1.5(U/mL)
400 pL; BEARZS FZHANA PBS 400 pl ., BE# 400 pls;
FrmgH AR 400 pL .| FAEUE 400 pL; 37 °C /K
JZ % 5 min, 2 J& A pNPG(2.5 mmol/L) 400 pL,

x 100 X @
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37 C 7KWV 15 min, S HIA 1.6 mL 1) Na,CO,
WA TN, TE 405 nm AL EZ S'GRE, X a-#8i%5
B EE OO ] R4 = (2) T
1.2.5 FOs Ml KIEM LM E =% WANG
SO, BEE B . SRAAESIN SIS N E W R S5E
AT RSN AR, AR (SSF) | A4 B K (SGF) &
53 B W (SIF ) K e INFOGEST #5 v Ak it 2 B
o A5l H] 10 mg/mL /9 FOs, FA ., ARMHHAIILEHE
AN, 5 EARTBIOKIETR &, XTI S 2ok
TEBSIAEW . LSS SSF 4% 1:1 (RBUR G, a-TEK
B2 228 75 U/mL, 4E+F pH 24 7.0, 37 °C ¥R 3% 0%
B 2 min, B O EHEA . g5 EINA SR T SGF,
B 2R ARG > 2000 U/mL, 454 pH 4 3.0,37 °C
Y&¥% 120 min, B0 B 1L, G5HE A SE A STF,
JIg% i 1 UE 3 B T I 1 £ vk BE 43 3 8 200 U/mL A
320 U/mL, 4E3F pH °~ 7.0, 37 °C #8dR¥7 . AREEF
e B A e N T, JINTJG7K WK T, DN'S 92570 2 7 2
WL, TER KR AR A0 (3) kAL
e 2 /0 G, x0.9
TER KRR (%) = TS

o : G, FEoR AN W] R] YRR 1 757 24 B i, mag;
TS FoRkE & A BIER R F B, mg.

FOKBERIZE FOs MHITHEIL)S, #A(4)~(6)1T
B HP s AL TE R (RDS) | 1274 Ak Tekr (SDS) AT
PEFERY (RS) B 1.
(G, —Go) x0.9 N

x 100 = (3

RSD(%) = S 100 = 4
SDS(%) = (G”"_f%xloo £ (5

RS(%) = [TS - (RSD + SDS)] x 100 A (6)
i Gy 2R UE M3 7K it 1T 5 A 1% 7] 280 B IO &,
mg; G, ATERITE 20 min PN/KFEREI AR MR T &,
mg; G o NIEMTE 120 min PN 7Kg R85 00 4 26 4 5T
B, mg; TS AU &A BMIEH AR &, mg.
FOs il KK TE A3 1 Ab Bl J7 A Sy — 2 )z
B, WAZ(T) FzR:

C=C.(1-¢e™) X (D

o C, ISR E] t(min) B AR TS G 7K fif
B, C 2 SN 3R 3 2 i B e R K S BE, kT Ak
REE(min ") .
1.2.6 FOs Ml 25 M AR B b 3L b g il e =%
JIA 2529 (07 ik, BEAEIE M. B aS A4 M FOs. FA.
M AR ARHEZH (0.2~1 mg/mL); ] 0.10 mol/L
pH7.0 B 1 2% v e ) 10 mg/mL 25 I3 11 76 14
(BSA)F 500 mmol/L #jZHH (Gluw i BL 1 mL ££
W5 1 mL BSAE R . 1 mL Glu IF# RS, 100 °C
IR 40 min J5 VKAKIEEH, LIS GRS I &% 1%
K 337 nm. RHFIE K 350~550 nm i F P R4 L

BSA Z&GHEE, #:20(8) 1A AGEs A il =
F°F_0F><100 X (8)
. Fy 7 BSA-F A9 A 3R 25 20 1 28 G ik
BE, F RESH TR
1.2.7 FOs &AM MiEA LG E
1.2.7.1 DPPH H HIIEERGEIME S ERE
SRS Wk, WEAEE . Fralifb)S ) FOs. FA | fIRIR
ARMERCH B 0.01~1 mg/mL AYIE R, BUREW 5 &5 AR
FH 0.1 mmol/L DPPH-JG/K £ BEH IR 5, HEG I W
30 min JFAE 517 nm AEMERSCREE, AL Ayl Ay 53501
AEW S DPPH IR-A W . FER 5 TC/K O BRIR 6
27K DPPH RS W IMWOGE, HaGBRaE J14%
A9 T

M1H (%) =

A= (A= A)

0

100

= (9

1.2.7.2 ABTS'H HIEIEFREEIINE SH LK
SEPO [T, BEAEAE R . 1% 7 mmol/L ABTS IH
55 2.45 mmol/L i WiFREMAR 1: 1 1R G, #OLHE
16 h, FERAER IR ZE 734 nm UOGIE N 0.70+0.02, H%
#lifb/5 1 FOs. FA | {IRERARWHECHI AL 0.01~1 mg/mL
AR, BUREM S 2R ] ABTS IEIRIRA, WG N
10 min J-7E 734 nm AL E W OGRS, A, RS
ABTS IRAWBICIE, Ay WEE T/KYS ABTS IRE
WWGRE, W BRAE 13X (10) P T3
ABTS* H HHFEIE R H (%) = % x100 0 (10)

0

DPPH H H3ETE R R (%) =

1.2.7.3 BJERE S ME =% MALINO %P7 [
Ik iil#& FRAP W, #454lifb)5 % FOs. FA | fIRE
ABEEC ] 0.01~1 mg/mL AR, BUREIR 5 2R
L FRAP TAEWRIR S, 7F 593 nm W T, #ECI WY
10 min, ME SR G IIEOGE A BOGENIR/NZ
HRAETR B0 SR R EE 7, IROGIE AR R, R BB EE )
AR
1.3 B

FITA Y E A T 3 IR, BAELE R LA B EEAR
WE2£F27R; [ SPSS 27.0 # A4 XF I s S Hm A7 Ak
B, GE It LSD AT W3 M4 AT, WK P<
0.05; FIJH Origin 2022 #xf4HilE 2,
2 HBRESH
2.1 SREAEENE FOs BITLIL R

FH L 1 AT, AR UAT A S A ZEAEAT R LA 307
LU AGIVE PR & B B, FOs % ik 5% 5 & 53.4 pmol/L,
PR B A IR IR FH 28 A 400 e B 2R S B T ]
FHA, SLRIR T R BRI . BeFbi sl 1x10° CFU/
mL B}, FOs 7 & ik 3|6 (4 57.5 pmol/L, #8 it i% 4%
Fh i ] e 2 R FR va S R G RN = ) B 2R S 30 FOs
FEE R, FOs FrafeRbth 1:3 g/mL B ik
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s 0
= 40t / . g
4
. n
7 T%ilﬂflﬁﬂ 7
© 70 . ©) o[

(B)

FOs# & (umol/L)

60

1x10°  1x107 1x
R (CFU/mL)

®

2

B REARRBER L] (A) | 38R (B)  RHREL(C) | KIEREL(D) | RFIZEEL(E) X FOs & A5
Fig.1 Effects of inoculation ratio (A), inoculation amount (B), solid-liquid ratio (C), fermentation days (D) , and strain type (E)
on the content of FOs in rice bran during mixed bacterial fermentation

AR P RN R W4 (P<0.05), 181 2 [A].

62.3 pmol/L, =R Lt S SO B2 RIS, S
AR BR B A A RS, ] FOs A . FOs
TR T 3 d iR E1E 64.9 umol/L, ZJ5&HT T
Bo KPR A W kT P R T, I o3 Apge
HR i 2208 I B AT, BRI IR AN R 3E FOs &%,
Ja AT BE N R A B G R = R R S8 T
B D SERNE5ERS FI)FH H 2 e A o ] 25 A T LG A
FOs F=m7E5 4 d i858 = 37.67 pmol/L., A5
H, A A0 LT R R A ZE FAT TR B TR R I i A FOs
FUE A HITESE 4 d FIEE 3 d I3 H 46.87 umol/L
1 57.23 umol/L, TR B A& MR R A7E 3 d N ik F
64.9 pmol/L, FHH A IMEIVEH T L =5 FOs 1Yl
R, B, TR & BRI 45 FOs Myt 2614
SRR L] 3:7. RS 1x10° CFU/mL. BHE Lt
1:3 g/mL., KRB 3 do
22 AEEIIERETE T

FHIE 2 AT, A iEiie], 4 Fhlgadng S 2 B
FeFtE fa IR AT . TERY IR . ST 4E 2R B AR SR
BREAOTE PEZE R BERYEE 3 d 35 T WE(E, 55 FIBRAOTE T
MAE R 4 A58 T S (8, B 143590 R
0.18. 0.47. 0.17 F1 0.31 U/mL, FOs (Y& BAEZE 3 d
WAk BN T B . ARRBEEG S FOs A& iy S i,

- - VR )

- - RERWEAGE ]
0.5 g — - S I
—— CFYEH M)
5041
£
2 03
R
02+
&2
Y - €
0.1 i
d% d
ol— \ \ \ \ ¢ ©
1 2 3 4 5 6 7
BWERH ()
Bl 2 KMk B R T S ) ARk

Fig.2 Changes of enzyme activity during rice bran
fermentation

AW A IR OB T B SRR A A A B B R, A
J% FOs FRARPOL T yefie . 85 FlE A2 4 S vl il it
PRALRUR | AT T R 25 B8 AR B WHAE AN R 55
[ElEEE A, e[RRI A b R, M
FOs A= Jlssg

2.3 AEEKIERN FOs FURIED R

2.3.1 RERHERMBESE ST RABAER & B
KA EEF U 3 Fro, R A AN (a, b) 2 5¢
FEERIE HARMDOGIT U, R LA RELE 588 . &
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BEES 1 d(c, d) AR 2 1T H B B i b Ak A L,
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Fig.3 Scanning electron microscope images of rice bran
particles with different fermentation days
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Fig.4 Spectroscopic characterization of FOs
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Fig.5 Total ion flow diagram of FOs
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Fig.6 Positive ion mass spectra and chemical structures of FOs
corresponding to different chromatographic peaks
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Fig.7 Effects of different concentrations of FA, FOS, xylose
and xylooligosaccharide on a-amylase (A)
and a-glucosidase (B) inhibition rate
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Fig.8 Effects of FA, FOs, xylose and xylooligosaccharides
on hydrolysis rate of rice starch
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Table 1 Characteristic parameters of simulated digestion of rice starch in vitro
FER AR Coo (%) k(min™) RDS(%) SDS(%) RS(%)
FOKIER 41.24+1.76 0.04710.010 42.21+0.42° 14.46+1.39* 43.32+1.73°
TRERANE 37.62+1.13 0.0440+0.007 37.82+0.71° 13.911.42° 48.2642.11°
N 35.98+1.43 0.045120.009 36.05+£0.39¢ 12.5040.56" 51.43£0.96"
FOs 34.61+1.28 0.04010.007 34.09+0.24¢ 12.85+0.64° 53.04+0.54°
FA 33.77+0.91 0.04090.005 33.66+0.41¢ 13.32+0.45° 53.0040.75°
e (R — 3 AR TR 2R BT i M4 R (P<0.05) .
XY a-TEA NG AT BH A OR, FTYE /D> RSD UeRE T T RESE g M AR SRV PR 5, BHAS AR 2

B, MR AHEXHE R 0 AL HIE FHASEE 52 o
2.6 FOs ¥t AGEs B9 ER

anE 9 B, TEASIN FA N FOs J&, #i%{b BAS
PR GO i IR (P<0.05), JTEEIJJ."J AR
B, TEBH FA X FOs %} AGEs 144 )39 B A5 1 %%
Ho 0.2 mg/mL B ANE 2 0.2~0.6 mg/mL YA
W ERE T AGEs A2hl, 3X T B2 i TR 7E

S5EABRMEEE. PR 2 THLE | mg/mL KET,
FA. FOs % AGEs I 553 520 94.18%+0.55%
75.45%%2.02%, T AR 5 AW FIAOBE A F1 o1 250 SR 3%

5. WANG %P (st 3281, FOs X} AGEs %%
SR AN HIVE, 78 BSA-Glu LA ZE 1, 1.0 mg/mL
MI/NZZER B FOs X AGEs #llfill Z2 Al 35 64%. FA J&
— NG TR, LU B R BRI R R LS {d LR

ARG BT nsd T A E R SN i HLHRT B, T S E B MR R A, TR E G, T
A r r TS
A)70 — psatidmiks B0 — BSA-HEIHER
60 F - FA 0.2 mg/mL 60 F — - FOs 0.2 mg/mL
- - FA 0.4 mg/mL - - FOs 0.4 mg/mL
50 - — - FA 0.6 mg/mL 50 — - FOs 0.6 mg/mL
%( a0k - FA 0.8 mg/mL j?:( a0L - - FOs 0.8 mg/mL
;ué “ --- FA 1 mg/mL %mé 0 --- FOs | mg/mL
b i
20 20
10 . 10
ok N L R e TR P e 0 L L =
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HK (nm) WK (nm)
80 ey
©) — BsaidmitkR (D) 5[ — BSA-HAIEA R
- - - fREANE0.2 mg/mL 29 — - AHH0.2 mg/mL
60k N - EREAHE0.4 mg/mL 60 - AH0.4 mg/mL
> - {&%ﬁﬂ?06 mg/mL 5o — - AH#0.6 mg/mL
fiid - - fIREANE0.8 mg/mL u%( -+ AHH0.8 mg/mL
E 40 T M%/Mﬁl mg/mL ;E 40 ~ /Métﬁl mg/mL
& # 30
20 ”'. 20
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Fig.9 Effect of inhibitor concentration on fluorescence intensity
TE: (A)FA, (B)FOs, (C)fRERANE, (D) ANk,
F 2 RREIMREERE YT AGEs A BUAH il %
Table 2 Inhibition rate of AGEs formation by samples with different concentrations
FEEL R E (mg/mL)
MH12(%)
0.2 0.4 0.6 0.8 1
FA 46.37+1.51* 75.1£1.32% 78.7+£0.40%° 92.87+0.46 94.18+0.55%
FOs 14.51+1.66 49.22+1.55"% 59.95+1.83% 64.88+1.11%° 75.45+2.025
ERRANE - 6.14£1.13% 6.19+0.71¢ 13.6120.65 46.64+1.43
At - 2.58+0.55> 4.16£0.62™

1 SRR K E ik m AR R BT SRR S AGEsA: BUSHI RAEAE B 3022 5 (P<0.05) , Rl —A TR [Fl/ING Bk R AR R Sl ZEAS TR R 3
AGEs B 247 40 B 35 1 25 57 (P<0.05) 6
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Fig.10 Antioxidant capacity of FOs
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