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Effect of Myricetin on Physicochemical Properties of Corn Starch

PENG Xi, GONG Wu-bin
(Jiangxi Biotech Vocational College, Nanchang, Jiangxi 330200, China)

Abstract: In order to clarify the effects of myricetin on the physicochemical properties of corn starch during
digestion and absorption in the gastrointestinal tract, in vitro simulation of corn starch digestion experiment
was carried out. It was found that myricetin could significantly inhibit the digestion of corn starch and thus
affect the body's blood sugar content. The addition of myricetin (1.7~15.3 mg/mL) reduced the rapidly
digestible starch (RDS) content of corn from 22.72% to 19.35% and increased the resistant starch (RS)
content of corn from 18.11% to 39.25%. Through static rheology, differential scanning calorimetry (DSC),
X-ray diffraction (XRD), infrared spectroscopy (FTIR), and scanning electron microscopy (SEM) experiments,
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it was found that myricetin bound to corn starch through non-covalent interactions and affected its

digestibility by decreasing its thermal stability and disrupting the original crystalline structure of corn starch,

which deloyed the digestion and absorption of corn starch. This study can provide a theoretical and

experimental basis for the use of myricetin as a hypoglycemic factor.

Key words: myricetin; corn starch; resistant starch; in vitro digestion; interaction
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TEMBA LT Z —, Fohid s miEm A
W EREE R, BT 2R O R XE L
EHEmEBA R, EHEEREEYES LIS
MmE . Wik, AfT—EAESS h S E A s %
RCTE B T Ak T3 1 K ARAL B AR VE R TH AL
BRG], AR R PIH AL TERY (Rapidly
digestible starch, RDS ). 18 /L #E# ( Slowly
digestible starch, SDS ) FI$Hi M & ¥ ( Resistant
starch, RS ) B, SDS 7E/INig 518 14 4k LA 2 75
JEHIEBERRAS, RS WMPEIZE M TRE R 47 4k, fEi
AR RS 5e 8, e dtimiEfdEre. SDS Ml RS
BRI T AR S o, sk, BOEYRA,
M fi e MR Fse b, B4 KRR
SRAL B W B 4 BB A 52 M VE B T AL R, Ho
HAERENZHAEY), WREER . HR. £F
RHATIRD), Gesser %5 & BLE & o7 ik 5 b 22
TP A A TN BB TE R I AL, A
BEACE 53 BIFEAR T 46%F1 59.3%!% . Yu %% P
FE R S I R S 25 1001 3 38 oK TE M T Ak, AT
1 P it 2 386 v 3 Y ke S LB B A
ORR Z W RR T FRTEMIN RS, 2k mE
ILRREE TREEA S SEm gk IX 45,
i SR EUKAH BEAE I R E W -TEmE A, W
FFE(L RDS A& S IFHIM RS M & i, 1ESEUE R
T AL, R Z B AT DL 5 vk A BRI ek
AR TR AT AR P SR FE SR T A T 461,

Wkt R 02 A7 A 1) SR S v 4 i) — B R 2
&Y, BAERE RS, oAk, PuiE . 1%
2 i S 2 o , B IRE R
e 5 vEk & A A AR O HAA BRI s D g , il an,
PRIGEIM SR 5% . E M R IR IR TER T, K

ORE A (0 T A KB L [R1AE SR DL R AR X 45 it 2 4 )
TRET 68.75%. 71.86% . 59.07%, FKIMiEz Al
DA AR By ey [l A 12T — R TR [
TR Ak A KT o-DE R Tl P 400 1 FRBTL A B R 285
R, RGN o-TE K93 Tl 11 2 B0 i vk
JE 4 (6.1+£0.39 ) mg/mL!"!, R Y &L A
22 F A S 5 AR U 7 4 e 80 /0 LA

A ETEA AR T B, @ R AME A
RIS, % S 2T TR TE M LR R,
R MRS FRIER Z E A AR . BFoess
RHEY T2 TR 5 KR TEN Z EHY
FHEAEFIBLET, DATE B B st ) KA, R
Tt 25 A e XA T B PR T 2 L B IE S B0 Ak 4
1 #wRERE
1.1 XS5 F

Wi (LiEE>99% ). iR hr T A fbRHE
AR A BRAA A 5 o-TEREE (EC3.2.1.1, 77.0 U/mg )
Hl o7 % BEHERE ( EC3.2.1.20, 19.3 U/mg): FK[H
Sigma AH|; FOKIEN, #AM, JOKZEEYN
[ 3 2] Se g B v FHK ¥ A 4tk

UV-2450 BUSHM AT WA SR TE . H A BT
TM 1000 B! &5 X PR 7 W6 : HASH 575
RS6000 A5 4% . DSC-250 K25 7R 494 B .
EEH TA XA T LGI-10 B FRE 2 TR .
TUH s D8 ADVANCE B X-HHRATHHY . 1%
[ Bruker 23 7] ; Nicolet iS50 KI{# HL 27 4N i .
FEFEBR .

1.2 XWHE
1.2.1 MR -TEMRE O 0 &

S HEHE I g, IRRE B K 1 g
FRTER 40 SRR E R (ZWREN
1.7. 5.1, 102, 153 mg/mL) &M TEET/KH
(EMAZR N 10mL), 7£ 90 °CIKIAE ML 20 min,
RIGVRH R EN, FI MR- TR .
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1.2.2 IRSMGE R I AP I

ST EVI I, IS S, 1 g
FRIER S SRR B R (AW N
0. 1.7, 5.1, 10.2, 153 mg/mL) %f#T pH 5.2
mSER gz PR R H (EWRR 10 mL), 90 °C/Kik
T 20 min, ¥HIZE 37 °C. A 3 mL 1L B
(o-VERI A o7 2 0 H BEEIR 5 ) #E1TIHAL,
SFE 20, 40, 60, 90, 120, 180, 240 min
P 1N, KB, 5000 rpm 2.0 10 min, B F
W, MR /K#BR ( Dinitrosalicylic acid, DNS )
P o 0 A A A i (R S50 AT DL 4300t
FETHINE 540 nm A AYWOCREE ), TERIITH AL
( Hydrolysis rate of starch, SH ) i35 U .

SH=0.9xG/TSx100% X (1)

G HIEBTHAL " E R A& (g); TS A
JOf HIFAE it o e B A 1 1 g )o AR BE A T4 4K 20 min
F1 120 min Bf AR, FIHAK (2) ~ (4)
5% RDS. SDS #l RS 15

RDS=0.9xG20/TSx100% K(2)
SDS=0.9%(G120-G20)/TSx100% #H(3)
RS=[TS—(RDS+SDS)]/TSx100% K(4)

G20 NTEMTHAL 20 min B 77 A B 3 A0 A A
(g); G120 ATER AL 120 min B 72 Az (14 3 25
(g )o FI A ME & B AR 26 . 3=0.867 3x—0.014
5 (R =099 8), x WHEME (mg/mL), y
A 540 nm AL I G(E
123 JEk S HLLE A RE R4

SR RTRE I 5 RO K i - kTR
FEf SHUR S, BER KBRS 3 mL, FIH%4b
W SOEREFHE 500~750 nm R EDEHE, IR -
WU RZ ], 153 LM ETE AA.

1.2.4 S AR AR o R

S WEHME I ek, IS M k. K
Mg -VE R B S SN B AR AR L, 1 BT
I ARN 0.1~100 s, 0 M B85 Y10 S35 1k,
BRI AR . A §=K-y" X155 1 I AR 28
WA . 8 MBI K MBI 2% v MBTd)
B n R RS
1.2.5 I R I

Z WAk, IS M. I

TR TN A M R e A TR T, PRI
2 mg THIRS, IMAZEMK, Fd 12 h, REFH
ZRNEREIGHE TIE , FHEESE 10 °C/min, F+
IRYE I 25~100 °C,
1.2.6  X-BFRATHHY

Z WA, IEEE Sk . A
HEZS TR R - TR T, RA
X-GHE-AT SO R T RE S T, AT fA (20)
Ho4~40°, A 0.02°, AHXTLE AL (Relative
crystallinity ) =Ac/ ( Ac+Aa ) x100%, i Ac (44
i XA ); Aa (AEZE S IX 0 AR ).
1.2.7  fEE ML MG

SHEXVER Y ik, RS s, FIH
W UR LS TR M R -TEM A A TR T, R
ST RES SIRALE (KBr) JRAWHE, HIEHEM-2T
HMETETREIEA TR, BSR4 000~400 cm ',
PR 4em!,
1.2.8 T it

SR EEP N Ok, HEEE S s, A
R B TN A MG R Ve il TR T, it
&, HHE XA AT BB, K
fE50R 500%,
1.3 HIELE

ARSI S R O P (bR I 22 TR
BE g 3 L b BUETE Origin 2018 #X
P E AT T HUR R 7 22087 ( One-way ANOVA ),
2 #HEREITE
2.1 HEEINESEINE LR R

mEl 1A FooR, R BRI H] TR TER Y
Mk RIMAMMRZAT, T RIEM MTHILFS
# 86.53%, MAMMERZJG, TR AT L
REEAR, I HREEMR RN R, ToRIER
TR T i L, SRR . b5
MRS R K, RDS & B # /> (P<0.05),
RS & W3 ( P<0.05), e LHLE 1.7~
15.3 mg/mL NI IZ K RDS & M 22.72%F%
K& 19.35%, WK RS &8N 18.11%IEEE
39.25% (& 1B). Ut BAZHE RN FORTENTH LR
AESRGIIHRIVERN, REUE SR T OKIE R T AL,
AT 2R AT A P AR 5 2
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100 1 (A)
80 -
M 60
=
& 40f —— W
= —o— T+ pg/mLAzHER
20l —a— JEA+5.1 pg/mLAHER
v WEHH10.2 pg/mLipHEE
—o— JEM+15.3 pg/mLAGHER
0% 50 100 150 200 250
JHAbAT [E]/min

0 1.7 5.1 102 153
Pt YR B /(ng/mL)

e (A): BBERX ERTERASMELREN; (B): HER-ERIEMEER UL TER, SIS Mt iEm & e, A

AR R 25 (P<0.05),

Note: (A) Effect of myricetin on digestion of corn starch in vitro; (B) Content of fast-digesting starch, slow-digesting starch and
resistant starch in myricetin-corn starch samples. Different letters indicated significait differces (£<0.05).
B1 SisRxERERE AR
Fig.1 Effect of myricetin on the digestibility of corn starch
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Welgsm B (AAE) 155, JHHl Rk E K,
IEERFEMR L, BRI, MRk
HAInE) 15.3 mg/mL B, 388 -l i) I A 0G5 i [
KT 13.76%, 3 HIEM M 571 nm #3115 602 nm,
Vil E e e SO R E &Y, RN
K gt R B A AR SE 4, 5 PR AILAE K JE Ky
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— M
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B2 HEEMNEREN-BEMIKLEEL (AL) BEIE
Fig.2 Effect of myricetin on ultraviolet absorption
difference spectra (AA) of corn starch-iodine
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B3 HiERMERENRSRES SR
Fig.3 Effect of myricetin on the static rheological
properties of corn starch

F1 BHERIEXREMBSREUSHESH

Table 1 Parameters of static rheology of myricetin-corn starch

B MEERg  WITN 7 YeiE
K(x102Pa) $8%in BHR

TE R 0.15 0.93 0.993
HtfE R 0.12 0.90 0.994
TEM -+ ZE 1.7 mg/mL 0.42 0.83 0.999
EM+HE 5.1 mg/mL 0.99 0.75 0.991
M+ HFE 10.2 mg/mL 1.60 0.66 0.978
TEM -+ 15.3 mg/mL 3.02 0.61 0.992
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2.4 FEEINEMR R FZE NI

Wt 25 -UE M RE it PR A DGR T 2 2400 36 2
IR0 AIEKE R TE R TER A FE PR IR BUR Tié 45
TR AR, S0 TN mBEA X, IAY
MR G, WA LI e N R, &
W47 Mg 2R Ve R O AR e VERRAIG . RIS, Mg R -
VERDFE RS BB AR, HEWT AR A,
A VERY 73T (R (0 2 S T 2, JE R I 45 d 4544
BEAEIR
25 HBENEXEMEREHRNZME

XRD FH T 43 B € H53 1) 45 s 45 H6) R1AF DG 235 i
B, R W R e HE R AR DG IR R A T 4

¥y, WE 4 Brac, KRIKREAKIER (Native starch )
TE 20=15°, 17°. 22°KfFi i1 0 B S AR AR A0 S g
FORTEMMILG , 1A BTG, EAT g8
FERRAR, AHXFEE SN 18.33%F% 2 15.11%. JIA
15.3 pg/mL WMRIE, WAL, Uiy
M2 -VE A AH B R e AR M i Y . (H
MMM S5, B4k K Ve M A7 G D ok 3 sl 55
AN SN 15.11%F% 2 13.21%, FHI5 B #l
W ke, LA M 2R 2 O AL K TE R D 45
SERYZ BIEIR , SUIBERE o3, DT 52 e E s 1)
KA P, B X B esEm, X526
I T 25 5 — g o2,

®2 HRENEMRNZHESBEZNE

Table 2 Effect of myricetin on the parameters of thermodynamic properties of corn starch

FE i WL IR To/°C WAL (IR To/°C W2 1R T/ °C Witk AH/ (Jig)
TEH 55.10+0.10° 62.87+0.03° 67.32+0.10° 37.88+0.00"
TR+ R 3.4 ng/mL 53.89+0.03° 57.0340.12¢ 62.2140.14¢ 11.9340.13°
TR 10.2 pg/mL 55.254+0.15° 59.54+0.21° 64.59+0.02° 10.98+0.20°
TEM+E 15.3 ug/mL 62.03+0.13° 66.27+0.11° 69.11+0.12° 9.23+0.12¢

T WS P RER R 22 5 35 (P<0.05),

Note: Different letters in the same column indicated significant differences (P<0.05).

— RRIEH
— ek
— BLIEA 153 pgy/mLGTER
i el
bl
| 18.33%
! | 15.11%
17° ! 13.21%
220
10 20 30 20
26/(°)

4 BEER-EREHH X SFEITHEZ (XRD)
Fig.4 X-ray diffraction pattern (XRD) of
myricetin-corn starch
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Fig.5 Fourier transform infrared (FT-IR) spectrum
of myricetin-corn starch
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B TR TE R R IFF R GH AR (B 6C~D ),
I HIE B R AR, SRR S A5 TR
B SIS 2 W AR K A, AN 2 e A s e A A%
W ) ) A

HE: (A): RAWEH: (B) : #LEH; (C): 5.1mg/mL
iR -TERMAESL; (D) : 10.2 mg/mL B R -JEMHEN

Note: Scanning electron micrographs of (A) natural corn
starch, (B) gelatinized corn starch, (C) 5.1 mg/mL myricetin-corn
starch sample, and (D) 10.2 mg/mL myricetin-corn starch sample.

6 HER-EXREMERNBAHER
Fig.6 Scanning electron microscopy of
myricetin-corn starch samples
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