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il £ EAT CRAgEAE FH 0 2 22 B 1 A 0 P K 7 T B
15 TAR KRR . FHIA: W) 2 W 28 22 ) 4% 14 A= 0 0
PERK LA Z R0 A Y76 v, 35 BT Ak 0 B s
I 7B 5 e 3 B A8 AT ) M RS MR S
AWM KREEA X, BAEAEEYEENZIK
WA HEAT A BRECSZ K AR, T A — 2645 38 1 2
PE 71 R 48 i 22 K BT A1 I R T O ke
A7

WFoE &, 200l L3R o 20 A eSS o 40
VR (U5 B 5| K 45 AT AE FL R 3T 00
SE AR A, BT LI (R T aelen, il
WL, EGCG W] 5 K 52K (1 W5 2 28 /K fff 90 A B A
FH 53 s R ) FLARPE A AR 2Lk
#H A (lactoferrin, BLF ) — ¥ 7 i¢ (tannic acid, TA)%&
A AL M B R S (P<0.05) , HLX A 72 25 1
FFF TR R T B e B A AR Y, RS
R KA B R E A,
[ ATE R P NITR: A =N UELY SOt c AP WS PO s e )
i 2 K TR AV 1T R B B 4 44 (P<0.05) 121, ik
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WEE 2 B i 22 W 5 25 1 o Bl 22 IR A 7 A
R4 BP0 AL R R ROR |

AR S FH 5 56 2 i 01 DN 22 22 kI i v A 3 Y
# 4 2 BK (Quinoa polypeptides,QPs) 5 & F & /i
B TPs 5 AOB & 4, B 58 HAH B4R H et 4
PN ER 6 P, B3 22 e B A O R B T e
B R N RS

1 MRERE
11 #HHR5EE

A, WMIRAPRERAARAG; K2
(ZW 5 =98%, JLKZE & i =80%,EGCG=
50% ) , LM 0 Bel K SR A W Rk AT BR 2 =] 5 A -4t
AL (R ET A =20%) , Wi 2 KA YRR
AR a—TEREE(1~2 J7 Ulg) , 8 T et Y
T 2 A R 2 7 ;Spectra £ 64K 43 F Ji & &K H
Marker(1.7~40 ku) , Thermo Fisher 2% 5] ; 7 5 M ik
i G-15, 5 MU AL BRL) 1, 1- R -2 - =
SR (DPPH) |, L 52 & AR W HORAT R F
8 JHie H—1 - ZE WA R B (ANS) , B T30 A
R W] RN ISR B SR BUIR B IR 4R BUM
TR PR A PR W) 5 e il 2 Sy [ 7 40 B 4

W Fh . B (Mucor wutungkiao ,CICC 3109) .
KM E (Rhizopus oryzae ,CICC 41214) , H & Tk
T W A R U s KB AT B (Escherichia col-
i) A {0 1) % BK I (Staphylococcus aureus ) , Wi il
TR R B a5 AR Y TR 2 B A ) S e 4R
it

Mini-PROTEAN Y B 3K, &[] Bio-Rad 2%
A s F=7000 B 6606, BAH LA
NANO ZS90 B4 A i FEAX , B [ B IR SO A 24
A jspectraMax Plus 38 HU fif b A% , €4 40+ ;
Nicolet {8 HLH-2T AR R4, L JE @ IR A
A UV=-2600 U550t Bit, HAR A,
FreeZone2.5 V3 U THEAL , T B0 2 A= W BB B Ay
AIRAT
12 REHE
12,1 ZEEZIKGE RIEarlmas ), K
A HRFE R BTRE 1:18 78 25 C R IR 12h )5 H
FTRMUAT LA I, AR NBEp I A ZE 22 5 &
S 1% 1) a—TE R G T 80 “C/KIA B f# 40 min J5

FHIEE 100 °C, K 10 min, 152 E iR, B H
£ 25 Cla #7328 10°~10° CFU/mL 1Y
BEANKARE (R 322 W AR R4 4
M 2.8% , W EFIA L 1:1) F 28 C kB
8.7 do KB T 10 000 r/min &5.0> 10 min, B I 7%
W, B WA = R AREUW 110, %1 S 2K,
—40 CIRAE . ¥kt 2 IR A SR EEIE G-15 40 B8,
FH 22 S ISR I 280 nm 448 S Wi {1, 22 ) &
JRE M0 il 2, S Wk 0 il 286 0 X 107 ) A 4, VR 4
I, B 2 mg/mL BT, 43900 I 52 Bt A AR T
P, 52 A PR TE M 1 4L 4) 15 QPs, R TR
T I 5 T—40 CHRAF

122 QPs M Tl 2% ik im 12
T IERIAEE B, 2R H Tricine—SDS-PAGE #E i H1
TKIAE QPs B 4: - Jt it o 43 B9 B | e J2 e A e 4 e
() R 0 00 BN 16% ,10% 1 3%, #4580 wL Y
50 mg/mL AYRE S TR 20 wL A9 4x iy L FEZE vh
WIR A, T 100 C/K Y 10 min, EREE K 20 pL, &
F Marker L AE R 10 L, HIKEFSE R 60 V #)
R R e it AR IS, TR 120 V L
LYK , 2446 7% 791 B8 RS SR i 45 1k

1.2.3 QPs—Z & Y& FREL 100 mg QPs
WA T 1 mL B 218K IR BERAT . 43k
B (1,1.67,3.33,5,10,20 mg) ML AE 4.9
mL ZE K, ¥ QPs % 0.1 mL B8 AR
[Flve B2 /) Z B s Wi, SRS RHR B R T = IR
T LA 150 r/min (%% BUE S 120 min, 4R45 5T & 1L
PN 10:1,6:1,3:1,2:1,1:1 F1 1:2 1 QPs—%
=Rt /N3l

124 kif% PDI fil Zeta— L (i /3 2 % Dai
S I T3 A R C 4 B S HUH 1Y) Zeta—F A AY
WE QPs, Z W QPs—Z & AW kLE PDI K
Zeta— A . A BESLTE 25 °C T -4 120 s J5
JE o

1.2.5 SN 2% Zhao FPIWN I kI
T B, (2G0T IR I QPs S H 2
Wy 525 W 66T o BT A R L R RS 10 A% (QPs
JEE R R 0.2 mg/mL) S AE 986 & G %
FEWCR PR 280 nm, K 5T R 300~450 nm,
P vE A S nm,

1.2.6 FEF KD S % Sarteshnizi 5>
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D5 ¥ IR B ok, L ANS Rk 98 SR 4L 0 Hr
QPs—Z i & A5 (1 e T B /K P KB S R B 100
)5, B4 mL 5 10 wl. 8 mmol/LANS R4,
WEE N 3 min, TEICAR WK 360 nm, KB K
530 nm 22 5 G0 EE

1.2.7  ZLAMGIE M 27 Shi P98 J5 i, 43 i
$2mg QPs . Z By QPs—Z W E 595 100 mg 1%
TRBIR G, FH S 3 I A BE s 1R K, SR U AR LT
R B FTIR DG A, D K3
4 000~400 cm™, 32 WA, PR K 4 em™, K
JH OMNIC 8.2 #fFit 4T A s LK IE, &t
Peak Fit v4.12 #5317 0615 ke 147 (1 600~
1 700 em™) o g 45 ¥ &

1.2.8  HrA B

1.2.8.1 DPPH A M HEERTEM 2 % Djuardi
SN T 1 I RS AR VR R . TS K S B C I 40 of
mL ) DPPH-Z BEE WL, T 4 CHREIEIRTE B4 QPs—
TPs .QPs—AOB & & ¥ 43 il ¥ B 60 1% F1 10 15 )5
Wiz (RS QPs Tk ik B 433l 2 0.033,0.2 mg/
mL), FEBEFRA A 20 WL # B J5 FE 5 AT 180 L
DPPH W, IR &35, F 37 CTFRIGHE 1h, DL
S AR TR IR K AR R & in A %] DPPH - 2 B TR
TR IR, DAZE IR K AU DPPH- B2 WA
JRESh S, I EERRAE 517 nm R 2 ROE
FR 72 M RV BE QPs . Z W W DPPH A fh 2%
THBRIEE

X(%)=

_A-A,
=20 )xloo (1)

0

KA, g RE S +DPPH- 2 B WY WG B
Ay NEE S+ DPPH- 2 BV A WG RE A0
FEAB K +DPPH - 2, BV T A W '
1.2.82 ABTS A M EWERIEM = % Djuardi
PN Tk RS VE L . 5 mmol/L pH 7.4 1Y
Wl Eh 22 "W (Phosphate Buffered Saline, PBS)
43 S B2 ) 7 mmol/L. ABTS ¥ & Al 2.45 mmol/L i
TRREA, 11 IRG S, TERERLHE 12~
16 h, ffi JHI B ] PBS # B8 2 734 nm &b (WG A
0.70+0.02,/E4 ABTS TAEW .

FE i ABTS H SV BRBE 1 I & . ¥ QPs—
TPs .QPs—AOB & & ¥ 43 5l ¥ B 60 £% F1 10 £ )5
WE (M ke Jm QPs Jit 2 ¥k B 73 %1 24 0.033,0.2 mg/

ml), TEEEFRA T4 BN 25 L BB RE A0
175 wL. DPPH & IR & 920, 78 37 CF #O%7%
B 10 min, ASERBIZE AR BE 5L in A 2] ABTS
TAER PAE R HRAL . DLZRIK A ABTS T4
WAE RS 2 o BB AAE 734 nm R 5E O6
B, JFISE AR e QPs 2 BRI ABTS H
SEIE BRI

A, -A
1- IA 2)x1oo (2)
\ 0

A A EER+ABTS TR A 6 B A,
KRR S+ B ABTS TAE WM WG B A, 781
JK+ABTS TAEWR AWM
1.2.8.3 -OH A M AWEBRTEYE Z% Ruan %20
Tk, JFREAEIREE . ZEREBR A RO A 50 L
QPs—TPs QPs—AOB & & W) ¥ W (QPs i1 1t ¥k &£ 1y
2 mg/mL) 50 pl. 8 mmol/L. FeSO, F 50 pl. 1%
H,0,, # & 10 min J5 A 50 uL. 6 mmol/L 7K 1%
iR — O BEVS, T 37 CC3BEYG I 30 min, PLAE A
MK AR R i I ABIE g X BREAH . LAZE TR K AR
 FeS0, H,0,, /KWGIR- LB WAE MRS 25 1,
FHBEFRALAE 510 nm R0 5E W6 B2 I 5 A4 [ ik
JE QPs  Z B A -OH [ i 3L BRTGME

X(%)=

A -A
1- IA 2)xloo (3)
\ 0

AL SRRSO B AL SRS
B G E 5 A R Xk BB 2 A8 R '
1.2.84 KJRJ1 % Parolia %2 5 12k 1 4 1
&k K QPs—TPs i B 10 15 .QPs—AOB E 5~
T B (Wi BEJ QPs B & Wk 32 43 5120 0.2,2 mg/ml) .
U1 mL AR S 2.5 mL 0.01 mol/L pH 6.8 (¥
PBS R4 . RIEMA 3 mL i 538 1% 8 &1k
B, RE R R BR A WAE 50 C R E 20 min,
A 2.5 mL #4350 10% — & LR IR A W 7
5 000 r/min F &0 10 min, 2RJG B EWE W 2.5 mL
5 2.5 mL Z&4/K 1 0.5 mL i /380 0.1% FeCl,
RA, E WL 15 min, PLAFR BRI RE i
YERZS (XTI FHEEAR (AR 700 nm 2R S I
I AR ) e B QPs 22 I v W 1) Dt g 22 ) Jo
e 5 A 0.01~0.80 mg/mL 4 VC FrifET £k L VC
B i £k 7 B2 £ y=0.1594x+0.0812 , R*=0.999 ,
129 MERES T 2% Xiong FMJ7 kI

X(%)=
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FEAEAE B, W R T A A1 R 6 €0 7 2 35K 1 0 1)
BRAGRFRIG 12~16h, T 4 CHE®, B 1
mL B E W (1x10° CFU/mL) it A 2] 8 mL #5354
TR HABIMA 1 mL §) QPs—Z 2 &
Y1(QPs B EH 2 mg/mL) ,IREGE], T 37C
Fig% 2 h JGHLO.1 mL AE S AR E SR B R R 5L T
37 CHi % 24 h HHEUR & TR 20 2 300 > Z A
PVE L (CFU/MmL) . PAAH RN FE QPs | 22 19 5 W A5
Sk Xt B PP /N B 20 BT A £ 2 R

N e = 4)
0

K Ny AR S E IR R ISR B AR AL,
CFU/mL; N, R 3555 2 h J5 5 3% R 17 55 35 3k b 40 7
B, CFU/mL ;¢ M REFEE]  h,

1.3 HBEHW

K FH SPSS Statistics 26.0 A VAT ST 2443
B, R F LR 207 2253 B (ANOVA) L 3 I 25 ¢ 22
5, WE 22 KR BRE R P<0.05 B dls LA 34

H + brifE2E (x +5) %7~ , H Origin 2018 # 4 4: il
AHCE

2 HEROW
21 QPs BE#ERER G-15905

R 1 AT, A2 R A B G-15 Bk
Bt , 7F 280 nm 4bH B 4 NVEMGIE, 28 A B.C,
D, e 4 ANy, Wedm AT EC R 2 mg/
ml. £ MR, e Hep AT v, sk 1 PR A
55 A B.D B LIEE R ELT A5 C (P<0.05),
H4l5 C &R e, 48 QPs, JF 58 & U 41 47
C #ATIF LT,
2.2 Tricine—-SDS-PAGE Bk FREHH

H 2 nf L, & B ai e fE Y QPs 11
Tricine—SDS-PAGE H ik &35 H i 7 Ry B — 45737
55 bR e 43 F T A A TS X L 43 A eT T, QPs
B 5> F a2 11 ku,

F1 HERBERG-150BHASRENXFESH
Table 1 Antioxidant activity analysis of separated components of Sephadex G-15
8.5 DPPH & 1 & &tk #/% ABTS & W & 7% 1R £/% -OH & W & 7F R £/% BRI
A 7.99 £0.57¢ 12.32 +1.79 6.79 + 2.15° 0.1371 £ 0.0057¢
B 4.37 + 1.00¢ 18.79 +3.07 10.85 + 1.16 0.2150 £ 0.0123"
C 2345+ 1.21¢ 30.86 £ 2.77" 22.53 £3.01* 0.4404 + 0.0069*
D 13.57 £ 0.96" 16.86 +2.16" 1141 +1.62 0.1173 = 0.0098*
T R FES/ NG TR R 3R 22 57 11 3 (P<0.05) .
M
40ku S
30¢ 25ku ‘-
25} ¢ L
N % 5ol 15ku g..
jé ‘g 151 RIPDI
= 10} 10ku el o g
05} o i
it | , : | i
0 50 100 150 200 s & :
o VLT e M BRI B 2R 15D R
1 HEERR G-15455 2 EEZHK Tricine-SDS-PAGE R ik B i
Fig.1 Separation and purification by Sephadex G-15 Fig.2  Tricine-SDS-PAGE electropherogram

2.3 fIfEFE

Kl 3a 78 1 QPs Hil TPs

S5 WKL AR A

PDI 24k, H o TPs 19 K42 e K, 4 (814.20
123.85) nm,QPs X Z . QPs-TPs & & W1k 1E 5

of quinoa polypeptides
TH A N (P<0.05) , B2 A W R AR BE TPs
NN BN TR AN b NI N 5 P S s
TPs 77 1€ (15 5 T, TPs M 3K QPs B AL J e i 45
P, I T AL (A5 R 1) e A /NPT 24 QPs
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TPs 2y 2:1~1:2 I, &Y IRAR LLAR TPs L 4
T B K (P<0.05) , HLHL A3 {5t i 35 38 i (P<
0.05), & WITE = TPs 2R, QPs I TPs #H H.AEH]
HE5RE | 3b R T QPs—TPs & 4 ¥ 1Y e {7 48
1k, HEEWHIHEAIE QPs Fil TPs BT 1 B &
X5 TPs-FWEE AR AW —3, 7 5%
FIFLIE E FE D BN TPs J5, A A 3 AR
(P<0.05) , 1Bl TPs ¥ & (4 T & S T i, i e #a
-

K 3c R T QPs—AOB & & ¥ Yk 42 A1 PDI
Ak, Horf QPs BiAR K, 4 (696.40£144.18 )nm
5 QPs # Lt ,QPs—AOB & & ¥ (/) FL 42 i 3 Ik /s

g
RS
IS
N
:(é on
"
I
z
0
QPs TPs 10:1 6:1 3:1 2:1
QPs F1 TPs Y )57 i b
Mass ratio of QPs to TPs
(a)
1200 f 10.7
b 10.6
1000 2 e

Bl X
S
o E
E]
-3
e
a~

0 K
QPs AOB 10:1 61 3:1 21 1:1 12

QPs il AOB {0/ Kt 1.
Mass ratio of QPs to AOB

(c)

(P<0.05), PDI{HFfi AOB A A & 3 F&AIG (P<
0.05), X HIW BN E G W5, 4 QPs:
AOB Jy 10:1 i1 3:1 B HL AL A 28 4k i 3 (P<0.05) ,
HL 57 (B A4 25 Ak 28 W R Aok 8 W fer A A8 1k, iE—
LRI ZHEAMEAERS, QPs-AOB EEW S
QPs—TPs & & W) ki 1248 Ak fa $m A AR, 1T B
SERUNZE G WY B 22 53 5 R B 1 o 4
A o5 A R 2 W R B 1 0T A T B K X R 2
O, TPs I KA G WY & &5 T AOB iy
FALE W E i, BT RAFEAH R R TPs
EAUTNES I A ONIE & Y N

QPs F1 TPs fY J5i &t
Mass ratio of QPs to TPs
o QPs TPs 10:1 6:1 3:1 2:1 1:1 12

Zeta—HL {7
Zeta—potential/mV

=25t (b)

QPs 1 AOB 114 i & [,
Mass ratio of QPs to AOB
o QPs AOB 10:1 6:1 3:1 2:1 1:1 12

Zeta—Hi 7
Zeta—potential/mV

(d)

E AN F/ING SR e 7R AN TR L B 52 45 R it i 2 {79 22 5 1. 35 (P<0.05)
E 3 QPs#z®MESWHHE PDI fIRM
Fig.3 Particle size, PDI and potential of QPs and polyphenol complexes

2.4 WHKIESH

HTREAR PR AR, i RN A
PR 5% e ] LUK 28 6 iRt BT LR FH 263 K
o 2 g B AN 43 F ) T 22 18] A AR R,
A1 P 4 AT, QPs ERLAE 330 nm Ab A fe K 9¢ ik
B, B9 6 B i A (R & b TPs A1 AOB 3 i B 441)
BB ERREAR I R T 4R, i 330 nm LR 2

331 nm, FW5 TPs 1 AOB k4 T M HAEH , ¥
KT QPs MR A 2, B T 9%t H A 55 1)
W PEITSS TES AR R] BT £ LG B 15 00T, TPs—QPs
AW IR E T FEWIEE KT AOB-QPs Z &
Y. X ATBESEN TPs th & A B 211 EGCG, B
EemikL, ML Qs MG ARER TS
AOB (Y45 G 5 BP0
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2500 ——QPs
o 2500 pm— o
= —gPi'TPs = QPs:AOB,,
£ 2000} - QPS.TPS“’»' 22000 =  QPs:AOB,
g — £ /) —— QPs:AOB
% ‘g 1500 F ——QPSITPS;,; % = 1500 / 301
e ‘ QPsTPs, s oo N | ersaos,
g 100000/ \\ ——QPs:TPs, | R g J ‘ ——QPs:AOB,
z 4 —QPsTPs : ——QPs:AOB, ,
£ psilksyg 500 \
= N =
= i =

0 1 1

300 330 360 390 420 450
i8S

Wavelength/nm
(a)

0 1 1 1 1
300 330 360 390 420 450
s
Wavelength/nm
(b)

B 4 QPs 1% BH % LLIE SR

Fig.4 Fluorescence spectroscopic analysis of QPs and polyphenols

2.5 FREHKMESH

5 T B8 7K M 1 s I T i e R o e T R R
{18 it 7K S5 A ) e, R R P B Y 3R TR DG ) g
HEXEBZMMEM ., WK 5a Biow, W TPs &
QPs—TPs & ¥ (19 3% I i 7K P 2¢O 3 B A2 A%
QPs : TPs 1 LE 9] A 1:2 BFANS %€ % 5 & i
(74.132£1.675)AU, B % (62.147+1.362)AU,, 7] fig
J2 TPs 5 QPs WY B K #7454, ANS #R 5 5 BiK
FIER IR BLSE 5 MR REAIL, DI {75 3% 1H i /K
PERFEARE )[R BF TPs H 3% K Z£ A (41 OH A1 COOH)

ANS 968 i

ANS Fluorescence intensity/AU

i QPs 10:1 6:1 31 2:1  1:1 12
QPs 1 TPs 1 1t 1
Mass ratio of QPs to TPs
(a)

14 5 LA AL A5 3 T B 7K M R IR an ) 5h fir
AOB XfQPs 1 T #i /K ¥ T8 i 52 (P>0.05),
AOB i1 QPs 1455 Al fig 5 QPs b iy i 7K 5 41 6
Ko Zhao SFWIEGE T HAT AR HOAC I 1) 25 1R 2 £k
G5 /N B B A ELAE 3R B K R
AR R | B A T L5 /N A B R AR
HAERT A 2 S BOH SR 3K 1 Y 3 R (P<
0.05), FTLA, AN 0 2 W w] LA [ ) A AR A
X5 QPs MIGPENL S5 &, IMTTER MK P b
glEES,

[=2) ® (=3
(=} (=1 (=]
T T 1

ANS L 2
5

ANS Fluorescence intensity/AU

553
(=]
T

b QPs 10:1 6:1 31 2:1 1:1 12
QPs Il AOB [/t it 1
Mass ratio of QPs to AOB
(b)

ARG FhE R RN 52 4 R i ANS 920 B 22 5 ik 2 (P<0.05) .
5 QPs fizBE &M REGKIED
Fig.5 Surface hydrophobicity analysis of QPs and polyphenol complexes

2.6 LISt

AW oI R TR & B e g R
1k, i 6 FroR ,QPs 7 3 428 nm(O-H 47 {f P
5)1).2 934 nm(C-H W H AR S)) .1 650 nm (k%%
FC=0 Wi MRz ) 1548 nm (&3 EAY C-N,
C-C frfh iz zh A1 N-H 25 i J= 2 ) 4b A7 370 1) 26
WS QPs FIZ 256 5 , 3% S I sty 1) I8 Ik

TR R R T oAy, R QPs M i % %k 2k
T, WA 6a i, QPs—TPs Z A1 O-H i
RS TR, £ QPs 55 TPs Z BB L &
SRS R, A AR G R B AN TPs WS AT
K, HZ ) TPs A, BOE Z B 5651 A iUE
Z I A C-H PR sh i L8 R E S
WHETE Bl B2 QPs F TPs & A T B /K A B AE
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FH, TER TPs M5 &L T B /K AH T AE FH 52 TPs
VB R SE AN T R R A R R Y TPs 5 S
T QPs B4, FHHH T TPs 5 QPs PN EBEHR /K 3
Z I8 B B KM AR IR, QPs—AOB &4 #1178 1k
[l QPs—TPs & & W72 L AL, QPs-AOB & &)
) O-H P4 shide LT 8%, H e KU P AR T
AOB 1) O-H i fifi4i 2 e (1) e K I ,C-H Mz
PR sh i LT A% (181 6b) , i ik e 145 it Bz
IT 7 o7 B B 28, ml DAHEWT QPs ik C=0 ,C-N #
N-H 52 (TPs . AOB) 25 /1),

Pk e 1 A8 AR 25 13— 9045 A6 738 Ak st HE 1t
T1 7 SRR PRI FH AR L | S R BRI — 3
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Preparation, Characterization and Functional Study of Quinoa Polypeptide Complex
with Food Polyphenols

Yu Yuyuan, Zhou Qingqing, Zhou Liusha, Hu Xianglian, Shi Yongqing”
(College of Food and Biological Engineering, Zhejiang Gongshang University, Hangzhou 310018)

Abstract The effects of tea polyphenols (TPs) and antioxidant of bamboo leaves (AOB) on quinoa polypeptides (QPs)
properties were investigated. Polyphenols induced structural changes, affected antioxidant and antibacterial properties of
the polypeptides. The structural changes of QPs with polyphenols in all the composite samples were studied by Fourier
transform infrared and fluorescence spectroscopy. ANS probe was used to analyze the surface hydrophobicity of QPs, par-
ticle size and potential were used to characterize the QPs—polyphenol particles. The fluorescence results showed that the
intrinsic fluorescence of QPs was quenched and decreased with the increase of the number of polyphenols added, and the
maximum emission wavelength was red—shifted. Secondary structure analysis showed that the percentage of B—fold, a-helix
and random coil of QPs decreased, while the percentage of B—turn increased in all composite samples. When the ratio of

QPs to TPs was 1:2, the percentages of B—fold, a-—spiral, random crimp and B-corner were 43.58%, 17.20%, 12.92%
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and 26.30%, respectively. When the ratio of QPs to AOB was 1:2, the percentages of S—folding, a-helix, random curl-
ing and B-corner were 49.60% , 14.99%, 9.79% and 25.62%, respectively. TPs significantly reduced the surface hy-
drophobicity of QPs (P<0.05), When the ratio of QPs:TPs was 1:2, the fluorescence intensity of ANS decreased from
74.131.67AU to 62.141.36AU; but AOB had no significant effect on the surface hydrophobicity of QPs (P>0.05). In ad-
dition, the combination of QPs with TPs or AOB significantly improve the antioxidant activity and inhibitory activity of
QPs against Escherichia coli and Staphylococcus aureus (P<0.05). These findings demonstrate the feasible application of
TPs and AOB to improve the functional properties of QPs and the potential use of (QPs—polyphenol composites in food
ingredients and functional food systems.

Keywords quinoa polypeptides—polyphenol composites; secondary structure; antioxidant activity; antibacterial activity



