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Ultrafiltration separation of Maillard reaction products of
Fructus corni and their antioxidant activity
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Abstract; Objective: To separate the best active fraction of Maillard reaction products (MRPs) of Fructus corni by
ultrafiltration and compare the properties and antioxidant activities of different molecular weight cutoffs of Fructus
corni MRPs.Methods ; Fructus corni was adopted as substrate for Maillard reaction and MRPs were obtained after
reactions at high temperature.The MRPs were ultrafiltered by hollow fiber membrane of 0.45 ym,0.22 ym, 100 ku,
50 ku,10 ku,4 ku,and then lyophilized to get different molecular weight cutoffs of Fructus corni MRPs.Physical and
chemical properties of different molecular weight cutoffs were determined, and the radical scavenging ability on
DPPH radical and the reducing ability of potassium ferricyanide were also observed.Results: The UV absorption
curves of different molecular weight cutoffs were similar and the maximum absorption was all at 284 nm.Among
different molecular weight cutoffs of Fructus corni MRPs, cutoffs of 0.45~0.22 um had the highest browning degree
and strongest scavenging ability on DPPH radical and reducing ability of potassium ferricyanide. Conclusion; It
suggests that the best antioxidant active fraction of Fructus corni MRPs are super-macromolecules with size of

0.45~0.22 um.
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1.2 XLWHE

1.2.1  FEERACEE 1L ZEEE 2G5 M R I 78 U7 k1T
M AL TR BT 92U 20 INZEBET 2% 24 h Je Hop=
MK o pH DU M REGEH Sy A TR, L
TG ATk A 7% 24 h 95 AT

1.2.1.1 2504l Bugril Py 1.5 kg, #4218 2015 il
H [ 25 L R Y 2 T T M o i BRI 209% i R
W, FEA), BB IS4 i, R BT R, TR
PR R B K Ik, F 24 h BOHY, B U E R 4G v
50 °C 4, /B R ILZE BT Ml &

1.2.1.2 HEIEFTREMALEE  BULZE sl &, BT £
DIREPECRE oK BT SR HUM IR, B3Rk 1 h, 25—k
10 fE /K 58 —0m 8 fFE K, & IF W IRIEW , 75 )2
20AR i uE . HUEE# ,5000 r-min ' B0 15 min, BB
WS UE | LA 25 08 W HP i) [ AR 0k K s 1A 4 It
P v 25 T YE B A5 A o

1.2.1.3 #8uE RAPSFYERESHIT0E, g
35k 0.45 0.22 wum, 100 .50 .10 4 ku, 425 274
EZE R s AR M R B A b, B ERAEE 1o 0.1~
1.0 MPa, 5% : &5, LK :50 V. M5 & /KR ik
A HR S EF S T, /N 43 F 0 5 RS 790 AT DAk A AR A
LFAEREN, KOy T W) R0 R B AE SR T . &b as &F
HEREAE R IS 25 43 B A3 A <4 ku 10~4 ku 50~
10 ku.100~50 ku.0.22 um~100 ku 1 0.45~0.22 pm
SERNHNER R Sy ROy, A BuEsEEe, H
0.15% NaOH 35 W A7 I 15 U , o 88 08 ik 42 3 &,
£ 0.015% NaOH /KFERIZ WL R S8, B 114 38 I
WG AR R IR, A A TR A i E T MR 4
B o 09 524 B AR B 1 4540 G A 0y [ AR ) B
L AR,

1.2.1.4  EBIEJEFEM AT FH RS 2% A AU 45 86
B M VR W IR TR 40 , T 2298 R T M I A5 454y
PR IR . A5 A B i i 20 mg - mL 7' )
W E A

1.2.2 BRI 5

1221 2PEEEH EHl A 0.04 mol - L' 1) 1 4
BEAI 0.02 mol - L™ i H &2 19 TR & I W, 7 100 °C 7K
W RN 24 h, fE AL MRPs 3% ; 53 BUL 2
A 0.5 g, K W 30 min, il 5L 5% (7K W5
B R BRI K FE S 0.2 mg-mL™" | T4
SRV CFE 200~800 nm A< VI [ Y IEA T -

1.2.2.2 WAEFREEMIIE B SR 0y BE, FH K #
FEE 6 mg-mL™' B 420 nm LI E W GREE ; U3 B9
O, KR B2 0.1 mg-mL™", & 284 nm Abi
EW G , JAFR AT E 3 K.

1.22.3 DPPH H HEIEBREEJI M E  DPPH [ Hy
SLIF R A A A SR e R B SCRR DT o B A5 4y
ety B S N K A ORE R 0.1,0.2,0.3, 04,
0.5 mg-mL™'BYPE W . BUFE MW 2 mL, il A 2 mL
0.25 mmol-L™" /iy DPPH FH 35 b, AR T 1R 2T
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W1 mL, A 1 mL B R ER 2% /P (02 mol - L7,
pH6.6 , 1) 62.5% Wi R — S 4H .37.5% W 1 & 4 i il
ML) A1 mL 1% ERFACE I, YRS TR 21 . 50 °C
IKIBAF R 20 min, i A 1 mL 10% [ =40 2.1, & %
$24 5 5000 remin B0 10 min, BL 75 W 1 mL, il
A1 mL 4li7K 1 200wl 0.1% H) =58 AL PRI, PRi5 %K
P/ FE 15 min, 2 HAE 700 nm &b ¥ S (E
Aeo VAT mL SR ACEERE S, A R AE , IC A Ay o
HeAh, DLl AR B A B9 = R, A R 34 i
H Ao FEDHSERE R TATINE 3 K, ERELER IR
JERE 1R AR

RFACH IR JTRE T = A e = A= Ao
2 RGN
21 BREEHES FEMRPs 5%

AR UE S A 4> T i MRPs 156 0L 1,

# 1 IIZRBE MRPs BB J5 AR 7 SR - e

Table 1 Output rates of ultrafiltration of
various molecular weight cutoffs of Fructus corni MRPs

W T (%)

<4 ku 33.49

10~4 ku 7.33

50~10 ku 0.33

100~50 ku 1.85

0.22 um~100 ku 0.73

0.45~0.22 pm 0.66

FH2 1 WA, AN W] 43 SR B e AR 3R el OB/
MR H :/NF 4 ku > 10~4 ku > 100~50 ku >0.22 pm~
100 ku >0.45~0.22 pm >50~10 ku, HH, /NF 4 ku
ST AR R
22 EFEKAFEER

S T SN Ry S A TN B9 S 7, DA A - H
SR IR R EAT AT B A R SE LA N 0 R I 2
B S5 R R W IR R . 7E 200~800 nm 7 K38 FE Y,
)5 A 2 — 2R AR RN O h 124 h, DA Rz 1l 2
T2 5 R ) i 0 SR A I, 25 R UL 1 B UE R
ST 532 48 B A0y 1) R A IR UL R 2.

Fh 1 AT RUE H L 2 B e 2 A RN A 2 A - A
BRI O h B, 7F 284 nm &b ¥4 I8 B i W I8 5 17 2
24 h J& Ml i SRR AR R AE 284 nm A4 B
K. R EHEWT, 7E 284 nm &b 7= A= WA ) )53 Ry
BrrE L ZEEE MRPs, — AR, 5L 284 nm
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Fig.1 A full wavelength scan of

Fructus corni and its MRPs
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Fig2 A full wavelength scan of
each molecular weight cutoff of Fructus corni MRPs
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20 A %3 I MRPs R TR
Ao BB S5 AE g e 5
08| Table 3 Regression equations of rutin
g pom =B and different molecular weight cutoff of
g 7 Fructus corni MRPs for ferricyanide reducing capacity
04r i
P o1 EVEpgE r
s - <4 ku y =0.0258x +0.1866 0.9982
0— B C ) E F 10~4 ku y =0.0341x +0.1783 0.9976
NG R it V] 50~10 ku y =0.0444x +0.1588 0.9994
K3 ILZEE MRPs &5 908 5 7 100~50 ku y =0.0513x +0.1467 0.9984
7 284 nm 1420 nm A 9% 6 0.22 pm~100 ku y =0.0493x +0.1721 0.9970
Fig.3 UV absorbance of molecular weight cutoffs of 0'45~Q'22 pm y =0.0243x +0.2014 0.9979
Fructus corni MRPs at 284 nm and 420 nm AT y =0012x +0.318 0.9986
E:A. <4 ku,B.10~4 ku,C.50~10 ku,D.100~50 ku, 0451

E.0.22 pm~100 ku,F.0.45~0.22 pm,

AR5 o DPPH [ Pl 37 B 5 55 0 o o B2 52 X6
KA, r PIRT 0.997 , X BOC R RAF . ARISXHETT 2
T ICs, SR WA 2

# 2  ILZREE MRPs ARl 715 7 )

DPPH F H 275 B ] )5 7 2 K 1G5, (8
Table 2 Regression equations and IC, of
different molecular weight cutoff of

Frucius corni MRPs for DPPH radical scavenging

ICy,
i 1375 7 o
(mg-mL™")
<4 ku y =15.296 Inx +51.035 09975 0935
10~4 ku y=21.851 Inx +65.009 09975  0.503
50~10 ku y=2947 Inx +82.858 09981  0.328
100~50 ku  y=29.449 Inx +75.845 09980 0416
022 um~100 ku y=34.15 Inx +107.73 09987  0.180
045~022 pm  y=37.521 Inx +115.65 09982  0.174
FABUERES  y=36.039 Inx +81.73 09992 0415

HHER 2 Al AN, dE A T A A R B T Y 1C,
{8, 75 75 k% DPPH [ HH 3t 09 88 7 i R B/ MR R H -
0.45~0.22 pm >0.22 um~100 ku >50~10 ku > A g
FESh >100~50 ku > 10~4 ku > /T 4 ku, (AL F|
50% 1) DPPH H 75 %R, /- F R 7E KT 045~
0.22 wm 58 7= T o B0 e B8 Je A, U Wi B B =
Y%t DPPH 1 i 3L Y15 KR RE I B o
25 $EFHIEEBEN

AP T VE S BHPEXT B, 02 1 2 88 MRPs AN[R] 43
KRBTSR E AL H R e S, S5 R WK 3 M
Bl 4,

FH 23 AT UL, AN [A] 3-SR B 7 ) R T R
AB ) B — 8 W8 R HE T, e A , 38 IR RE T
iR 5 L2 S Bk BE AR M , - #E 0.9970~0.9994 2 [h],
LML R RS,

FHIE 4 AT LB H #8432 0.45~0.22 pm Fifhy
PR IR R AL A 1Y) B 0 B B O T H A 3R B8 405 XY
0.45~0.22 pwm # B H O AOHE KT 6 mg-mL ™" B}, H
R BE T E F T B RS T,

0.15

4 6 I 8 I 10
W JE (mgemL™)
K4 1028 MRPs AR5 20H0ER 71
AT AR i B R AL BT AL T RE
Fig4 Ferricyanide reducing capacity of rutin
and different molecular weight cutoff of Fructus corni MRPs
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JBT, A L2 BT A P S A T P R AL T 4SBT R A B R
P .
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