W ERERE 2014, Vol.30, No.2

Modern Food Science and Technology

MEZES o EMEEHEEERRMR

=im', &', FKRE, RRE, TEH’

1. BT RFRFERIER, RN 510641) (2. £HR I AXFZIERSLFR, &7 M 510641)

WE: AHFRTHEED MBI AR . AR ES a8 R A4, At a-R SR ad lEILE T, 35 db bt
VAB A 0 AN P AR R B, KR B ) 5 ik e R BT R T AR A o SRR HIE M. £ pH 6.8, 37 C
&M TRE 20 min, 4k F (Imgmb, 0.05mL) *f a-iTkyEs (033 U/mL, 0.2 mL) HEAL Ebk agdp ] R 35 2] 36.6 %o Z47HI4E R £
A4 M Kk ATe MR A -l Bay MIRMESE L = A MG B RAER, 7 XUBERR AL, —HE 2L HANER A
KA GO RBFR AL, B AANESE S, AL EH 100 Umol. F—7@, &Th o il K AL R, HlE it
7 Ao Tk B ARG FE AL — R AR AR, RS RALAMEEREAT.

LR ML E, whEE Sk, KAk

NERS: 1673-9078(2014)2-58-61

Interaction of Naringenin and a-Amylase

LI Qiong!, CHEN Lei?, WEI Qing-yi?, YUAN Er-dong?, NING Zheng-xiang?

(1.School of Chemistry and Chemical Engineering, South China University of Technology, Guangzhou 510641, China)
(2.College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510641, China)

Abstract: The complex formed by naringenin and a-amylase resulted in‘the decreased antioxidant activity of naringenin and catalytic
activity of enzyme, a well as efficient quenching of the intrinsic fluorescence of a-amy lase. The inhibitory effect of naringenin on a-amy lase
was studied by enzymatic kinetics and fluorescence sp ectroscopy. o-Amylase’(0.33 U/mL,; 0.2 mL) was treated by naringenin (1 mg/mL, 0.05
mL) under pH 6.8, 37 “C for 20 min, the inhibition rate reached 36.6 %. The mechanism of inhibition effect was noncompetitive inhibition. The
regular quenching of intrinsic fluorescence of o-amylase was induced by naringenin as a quencher in physiological condition, and the majority
was static quenching. Naringenin binded with a-amylaseto form a new complex was using hy drophobic interaction. An a-amylase molecule
provided one binding site for a naringenin molecule, with the apparent-binding constant Ky, around 10° L ol ™%, The total antioxidant activity in
linoleic acid emulsion and reducing power of naringenin were also inhibited by a-amy lase, which might lead to the change of biological activity
of naringenin.

Key words: naringenin; a-amy lase; fluorescence; antioxidant

KPR SR BB ERER SEARUK
AR, H R R M PR T b A T R
(PR SE AT AN B - R Bk, SRR FIR SRS B 45
M 7] §e5 | Fe o450 A AR BT e A8k . 42K
HEpRBAAAERN, WA eSS B0 5 K2 R T
ST MR AR PR, 2 SR TR 5 B 0 1
KL RPN TEF M, S5 BHEIEIE RO AR
Wi EHER: 2013-10-30
EE&TE: ERERMNFESGINE (21002034); 4RIET A ch SiEA
s 25 (2013220080) ; R T A% HREF BEMELETRT
BREAMR O ES AR
EHEEN: T (196-) , &, {#t, SREWIH, EBNERR=F
BRMEE: FRE (1975), &, L, B0, FENFRRUERRA
FEHIRRET

58

S P o A S0 P 52K B 201 AR AT
i B I E ARG AR DL SR IR RIS . (R
JEE 2 TR O 1 T SRR s (L e R PRI S T
SR A BRA 2 KA, T B A B e RIS
PEFIRTE], R pHy BB T ALK 2R A
ENACIE AR S EAST s E b v
W TR RN, AR ZRFAMARIHL AN Z Rl BA
R FHES), ms G RR A BEHDE RS, SRIREENG A,
S Xt A AR PR A IS B A R 1 11
HEANFRINUGZ —o a-TERy B kT A R i —
P OB, A0 A A BT R e s T
reT8), SR SESEWE PRI R AR R A R T AT
Ny VR IR ST oD AR TE, AT R
39 0 ) e LR % ) R P A PO A0 i 3R
(Naringenin) 52— e Z [\ Sl 5Y), | 2474



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.2

TACR. G, BAPUEI. PR, B, Uk
T PN KA ALRE 2 Rl A0 PR A2, SO B 3R
5 o-VER B A E A RAYE OTOETT, Rl sh /15
TR UM BN oSk B 40 A P SRl KBl 705,
TG IGHNE S T L B ISR . SRR
i, IO Al B R TUAATE TR AR O S, DU
FAE B PRAG ST SR R 24 U A R0 PR A 2
M1Z%.

1 MRERE

11 MR 5 0E

111 #H

o- VE KT B (SR B T 4% R IR, pig pancreatic
o-amylase, PPA), Sigma A #]; iz Z& (98%), Bk
PO ERHEYIIT KA BRA T TG A 251K
0.2 mol/L pH 6.8 g £h42 M (phosphate buffer
saline, PBS) .
112 3B

pHS-3B T HAKEE pH 11, HARHE:; UV-240 %5
Ah-RI WA R, ALt ET@E A A AF]: Hitachi
F-7000 % 6eEih, HAR A A,

1.2 F
1.2.1 AbE & T PPA & M 6940 5 4F B A A4k
7 FA R

1.2.1.1 Ml =5 PPA T sl 7

2y BB N 0.2, 0.41.0.6. 0.8, 1.0 mg/mL )
T B2 Z¥5 R 0.05 mL (3T DMSO) 5 0.2 mL PPA ¥
7 (0.33 UmL, AT pH 6.8 i thGai) TR
37 C/KM ML 20 min. SFEEZH W PL 0.05 mL
DMSO 5 0.2° mL PPA VTR M. o 75 [N N
A 1 mLI %AV PEERTE TR, 482K 10 min j5, N
A 1 mLDNS &5, JBA) BT WK 5 min. 28
o, AHAEER, EAFE25mL, 540 nm FERE
B o FRHE TN R 20T PPA IV FR 41 22«

= )= Y =i 10004

o

E OAA = A v A mza, AA 57 A A fas oo
1.2.1.2 hEz =R PPA T P01 257 fry) e

KH Lineweaver-Burk B 15 723 Wi J 2%
PPA ISR, [ € PPATETRIKIE, 7 Bk A8 Al %
PEVERUE (0.25%. 0.5%. 0.75%. 1%) Moz %
VEWORE (0. 0.02. 0.04 mg/mL), LA 1N %F 1/[S]HE
K, 153 Lineweaver-Burk fhzk &,

1.2.2  # R Z 5 PPA 3 XAF M9 %7

£ 5 mL PPA ¥ (0.656 U/mL, T pH 6.8
FREREMPD NS IR BEA LI, vl E T
25. 35. 45 ‘CfHiF/K¥ 30 min, DL%E&E PBS /A=
HZ L, WOk KN 278 nm, 194 290~450 nm K
YO R R S AR
1.2.3 PPA 3tAh B & 4 M E M 4970

S YHI R A 22 AR PO AE TS PRSI < BRI R 0.6
g. MiF-20 0.5 g % 150 mL PBS ZZ9 (pH 6.8,
0.2 moliL), & FL AL 20 min, 3 RWIHERA A . B
2.5 mL VMR A WS 5 mL 20 mM AAPHIE 51241,
IINBUEALF], 37 CHER/KM 70/ mine- B ik )
RiK 0.1 mL T HIERE F, A 47 mL ZFF(75%).
0.1 mL FiEEREZ (30%) F10.1 mL FeCl, (20 mM,
T 35%HCI ), TR2T, £ 500 nmAb e b1 -

I JE IR B 2.5 mLPBS 2%+13% (0.2 mol/L,
pH 6.6) 1 2.5 ML 1% KsFe(CN)s ¥, I AJTLEALT,
50 “CRiE 20 mine JRHAZEI, A 2.5 mL 10 % =4
IR, 3000 r/min 2540 10 min. B FiEW 2.5 mL,
IINA mL 784K, 1 mL0.1% =5k 1A, 78708
51, FE 10minJ5, 7£ 700 nm Rl E LB

PRA X 7 2% 470 S8 A0 Tk 40k 2 1 5

% (%) _ A A 10094

I

2 FER5VHL
2.1 A F ot PPA JE AP 1E A R AR A 5h

'_\_\L'
k=
S0+
40| -
R
£
= 20
T
mF &=
Ll 1 L L ]
02 4 LN [ 8.1 1.0

HeE / img/ml)
1 #EEXS PPA BO3NEI1E R
Fig.1 Inhibition curve of differentnaringenin concentrations to
PPA
MRS PPA KAE—EHIRN, TS PPA
MATE TR (B Do BB IR R, H
X PPA & P/ F BRI . e R IR E

59



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.2

1 mg/mL B, X5 PPA I 4 I il 22 15 21 36.6%.

Xof A Bz 2 A PPAE FH BTN 71 50 i, 1 2
Fim NHE: Lineweaver-Burk HiZk. 4z 200k B I
i, 6 PPAHIHIER R M KnfEAZE, Vi 2Z 71N,
ULBH, Al R 20 PPA [0 28 J8 T~ 455 4 M i,
T Bz =5 PPAVEYEHUL ISR Tk 25 &, HA
VE FHAR BE B T A R 2R IRk

9

ull
& 002 mg/mlL
& (1.04 mg/ml

LY/ (mg ' -mL-min}
A e B A DN -] OO
T ——

ﬂ;:

20 |.V 05 oo 05 10 15 20
2 T
< 2t 1[S] £ {myg L)
f’:’{, : [5] £

2 RERE M 23T PPA HIHI{EFI BY Lineweaver-Burk Bk

Fig.2 Lineweaver-Burk plots for inhibition reaction of

naringenin to PPA
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at different temperature
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298 3.23 0.74 1.19

308 2.99 1.71 1.27 55.06 182.55

318 2.63 2.98 1.34
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Fig. 4 Inhibition of antioxidant activity of naringenin by PPA
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