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THRUE RSO ERBHEITRERAR . 1,1- 2%
He-2- = HEIR I (1,1-diphenyl-2-picrylhydrazyl, DPPH) +
22-BRA-— (3-LFE-ZR P MEMe-6-Ti IR ) —H#kdh (2,2
Azinobis-(3-ethylbenzthiazoline-6-sulphonate), ABTS) .
2,4,6- = Mt g F = B ( 2,4,6-Tri(2-pyridyl)-s-triazine ,
TPTZ) . #aMIRXFA) KM VE (Trolox) « AT (4
[E>99%) , i i MANRHA IR AR R TR (4
[E>99%) , fEEEBAEMGRAR: FE. HNER. LH
BREN. AHIREA. BRIRDA. EAULINE T Al
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WFEJ72 251 721 BT 3Tl e s
AIRAT]; RE-52AA Jede 78 RAX, g E:)
PHSJ-3F pH it, EFBCRRHEAAEBM AR AR &%
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AT B TR ZBAORIPERELEE 11 1.5 (g/ml)
100 C. 10 min. ZZMREPERAEEE 1 1 20(g/mL) + 100 C.
20 min. #T2: PL1:5 (gmL) FIRIKEEIIA 30 “CK
HIRYE L h TATRNUIT R ZE R 0 BB 5, & . &J5H G
THETRES, -80 CTUI%E 4 h, T 5 H A% T-20 C
UK
1.3.2 AR

D BYh 2 iE

U7 B8 Wy () 3R N 2 IR R T B AR VTS O VA g B
3. FEMMIEE 0.3 mm G, FEEFRE 2 g AT B
O H, AN 30 mL 80% P4 B 20 °C i 75 #EHX 30 min,
K% 5 min WERIRAS, 4 500 r/min 2540 10 min, Y4
FIEW BB BRI E R R 2 R, SRR T
45 CTETREZRKET, HIEEHESE 10 mL, BN
WS 2RI, %80 CRILIRAE, MFEM
FEEL 3 . Ui 25 A 2 My 42 U 19 5% I 30 mL 2 mol/L
NaOH ¥ 25 CHERIEH /KM 1 ho 6 mol/L HCI i
pHEZ 2~3, MIAECKEER, B0 Lk BIER, 24
JEH 30 mL ZFR ZEEAE 3 . &F LR OEEAE
WAHF 45 CTEZREARET, FIEEHE 10mL,
BN AR ZBMmIE Y, FH-80 CRERAS. B4
FERPEEL 3 K.

2) Ry 2B 3

Z M8 SILVA (7 kA s, FRRYIFER: 5 ¢
515 mL 85%F EE/KIEA, 40 kHz (25 C, 30 70%h) #
FEARKBHREUFE O (4500 t/min, 10 min, 4 °C) . #HL
HAT 2 IR, B HIEWR G IR BB KARE 30 CF
RRET. PEERE 10 mL, FHEHREGRAH 20 mL
2 mol/L [¥] NaOH fEFUE IR # ¥R (250 r/min, 4 h)
IKf s RIS 45 & I Ak &0 ISR E) 3BT NN 6 mol/L
HCI ¥ i3 K@itk sE pH 14 1.5~2.0. B0 )5 H
30 mL LR LERHEE s 3 Wk, $REURH e ik 5o 2
RARTE 30 CRERKET . ¥R RRYE AL F RS,
AR 10 mLo SRS HREL 3 IR
1.3.3 EEAsanz

K FH Folin-Ciocalteu 72:!" " 52 £ fh (0 BBy & /. DA
B FRRNPRFEHIERRHER 2R, S5 0L 100 g FHErp

THRETRMNZwHER (5N mg/100g) . HHEA
W/ I
g A A)=a V6 (1
b %

Ao KON R R E mg/100g; Ay NAS ARG EEAE ;
Ay RFERWOCEAE: o AR ETRRAMEMZIEIE; b~
B TEAMEMLI R, vV ONRRBURAR, mL; W R
FEME, go
1.3.4 EFHERAZHNE

K FH NaNO,-Al (NOy) 57, w4524z . B 0.5 mL
FEHRINA 4.5 mL 70% A1 0.3 mL 5% NaNO, ¥k ik
S1RON 6 min, FEAI 0.3 mL 10% Al (NO3) 5 IERIES],
SN 6 min, FJE AN 4 mL 4% NaOH EIRE], EX8E
10 mL, JZJ% 15 min, 510 nm JEKASMLIEOGE . DL

TOAbRRERIERRERT L, 455800 100 g FAEH TS T
=R (58 mg/100g) - MEEL 3 K. iHHA
Ak
polAzd)za Vg 2
b, w

A FOREEEER =50 mg/100g; ay 7 T Anifk 2%
MR s by NPT T ARAEHTZR R
1.3.5 EAFE MR Z

DPPH [ 563/ R B 7700 52 2 IR 85 45 (1 7 721,
ABTS+ H BT FRAE /1€ 2 B G 5 1 7k,
= T J7H8 /1 (FRAP Ferricion Reducing Antioxidant
Power) Jll5E S ZHANG %51 59504,

Préa e I ABE 100 g AEA T Trolox X4 & KR
(pmol/100g) , HH A I,

PO Ut AP (3)
b, w

U T4 Trolox X+, pmol/100g; a, N Trolox it Bl
LRINHEE; by N Trolox ARifE M ZR IR n FE S BE
54
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L 1.3.1 0, @ 1.3.5 Ml ra s e
BRI L L2 AARAT IR Y )% . BAR T2 Wb
A E A AR B — e LR S T,
T 70 'C. 20 MPa ZfF T35 5 min, )55 KR AN
& 95 CKE 10 min, KEL G, MlAEI% 42 C.
LW &AM, ¥R — e bl 2R & R,
42 CH%MTREE 6 ho 4 CAMBUG I 12~24 h J5 I 2%
FRERYS .
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2 IR /INEE PO X BR W 7 AT VR
1.4 BUBRALIE

¥4 H Excel B3I R A P EARERZER R : K
F Origin2021b }% RStudio 3 1E47 235 14 A 0 47
A (P<0.05) o i HFTEAMTIEESR S (antioxidant
potency composite, APC) FaHEP T A [ 2448 KA
7 T R P ig L, 1% BN 005 APC 45
K8
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2.1 TEIFAEZRME L ERELLER

UL DPPH - i&F&RE /1. ABTS+iBRRAE 1. BB T
R EE ST 3 PRSI 7 VR RAE R BUEALRE . R 1
AT, TE 7 PR e 2 A2 B Wy SR X 1Y DPPH H H
FEIERRBE 1R, ik 332.31 umol /100g, FFFEIRZ . 45
AW IREYIT DPPH H HETERR G /RS K i, 1A
173.51 umol/100g, /NKFIMEE IR Z . £ ABTS+iEFR

x100% )]
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(P<0.05) , 2 HABFHRRE 2~4 £, mRKIRZ, K.
FOK A EL MR b, BEK 1L SR Bk 2 1 RE
B, INRMFEIR L, TR H K. RAE DAE SR PTA

e T FE M U S iR Iy B 3% m T H oAb Ao
(P<0.05) , KEKMITEBRAE I A% 1045 &M i)+
FEK 1) ABTS+ IG5 FR e ) ok, FRE K. R Fik
JR e R, IR U RS W B U R B IR R R ) PO B AR SR IE 225200, padbh X Z4 AR nAE 3 . Rk, 5%
(1056.69 pumol /100g) H 5, & 3% m T H fth Z2 HR SHRAEIFMPTERE
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Table 1 Antioxidant activity and APC index of different kinds of coarse cereals

DPPH H HiFEH B g ABTS+ - i FRAE BB TR
DPPH free radical scavenging capacity/ ABTS+- scavenging capacity/ Iron ion reducing capacity/

APC 5%k

| ARARARR (umol-100g") (umol-100g™") (umol-100g™) Antioxidant
Variety of coarse cereals —— — —— — —— - potency composite
i gty Ui By a4y T 4ty index/%
Free phenols Bound phenols Free phenols Bound phenols Free phenols Bound phenols

/K Millet 57.63+10.44° 141.97+0.99° 511.55+30.93" 309.50+7.24° 319.25+9.61% 215.25+3.44° 33.82
#K Coarse rice 24.20+5.50" 87.94+2.08° 224.15+8.01% 169.44+1.27¢ 259.45+24.75¢ 134.70+1.11% 20.86
HeF Oat 109.90+0.91¢ 145.90+3.77° 499.96+5.88" 322.86+9.03" 364.79+0.28" 193.49+9.09° 39.70
#7% Quinoa 332.31+1.80° 71.1042.83% 587.58+10.14° 133.68+8.3¢ 393.39+1.76™ 124.62+2 .69 51.24
J#K Brown rice 249.58+3.79° 173.51+8.85 183.08+3.36" 417.9049.71° 371.10+29.45" 310.73+6.12° 50.91
F$47 Buckwheat 304.35+1.15° 35.6+6.03¢ 3344.53+229.71°  68.00+13.63° 1 056.69+51.11° 118.62+5.54¢ 93.45
K Sorghum rice 299.52+1.78" 64341453 299.12+10.46"  240.42+29.93° 436.90+11.07° 149.14+17.59° 52.42

e RASAR/NGFRFRZEREE (P<0.05) o TEF.
Note: Different lowercase in the same column indicate significant difference (P < 0.05). The following table is the same.

T 3 UL DAL EEAS [F], AS R DU AL g M7
MITEEEMERBEEZESS, HIEART R RH
APC FRHUEX A A ZAR M PUEAL TS AT VR0, 25 2R
W 1. APC FaEUH K BV/NRIT /& 373 @K,
FFE R ML KL FOK. RBRER XA F N T
KON FRPUA AL BE T IR, IR B A FR AU m 3R
HAT R — B 5
22 AREMIARANFEZESHEIERIMALEERN
£
2.2.1 REAMIFXTHRENSHLST

FREE R By 2R R AE AN TR oD T ik AR v 52 2R R R
FERIGEEER T, S54565MIMeEmmtt, iFEsh
B EMEATE, BHPBIRA S EPY, Kb
NN ] ) S EA S T 17 NP . E1 I 1 e 5 AT
PRI B 2 Wy (E N T VA fR Tk b, AT e i T #uab B
Tk A 1 AR B AL S R 5 B0 S T 1 45 K B
KBY, 3 2w, &Sl EHRIAMITR 3 Min TR E
R FREE 2 Ty SR HU i S T AR A B (P<0.05) .
&M ZRIFATHR 3 MARXT, FEZBMRI TS
T3 Jif B2 B0y WD T 35.38%- 48.02%. 59.21%; 45

GBI T 71.96%. 12.87%. 104.02%.
B0 T 5 77 22 000 5 1y B R R B2 R BRAIG,  IX P RE A2 HH
TZHIFI ] 2 Fh A B Ty KT B0 20 U B W AR A AL
SRR A B P2 TSR AT RE S ER R S B T U
Mk . FEEPRSE G2 55 E A LA 4
RORIE L YEIE R 45 A0, Nk, 7EmiEAE T & AR
BRI R EA A, AR, WS
HMAFEMTJEHGE SN, 5RAFKFFEME, 7
AR I e 7 SO B 5 R R T N

B AT, ARMEFRENEEER S ERE
TR B e H AN T 7 W52 (P<0.05) « SR S
HIFRZZ AL, ZEHIFR22 A B0 55 B I L A 2 2 ) B84
T 50.90%- 34.57%. AACER K IN TG FEFE 4G SR G
BEMER (P>0.05) . AIIER, SiEEHS S8R
BERG L, AR T 5 A0 My S A EvaE, 38 0 e
TEVE IR A i, AT R 2R T 8 ) i pE U H ok, (R
AR PR) o e 2 30 8 0 TR A A R R 3 270 AR o
ZEA S 15 L P T R 1 ) JER R T A A e T
B, B ZE M [A] (10 min) 84505 25 55 B 45 LA OR B9 11 [+
B, SRR ER I (P<0.05) .
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Table 2 Comparison of polyphenol and flavonoid content in buckwheat under different processing methods

Jo B4 8 Jo B A4
Ty Mass fraction/(mg-100g™) Mass fraction/(mg-100g™)
Processing methods B 7 Ay ey i B B 454 LT S TE T
Free phenols Bound phenols Total phenols Free flavonoids Bound flavonoids Total flavonoids
FAbFE Untreated 438.79429.44° 26.70+50° 465.5+25.64" 21.50+1.31° 12.7742.6" 34.26+3.76"
71 Steaming 283.56+14.77° 45.92+12.51% 329.4845.90° 32.44+1.87° 13.67£1.25° 46.1142.94°
# il Boiling 228.11+11.2% 30.14+8.03% 258.24+14.96° 22.33+1.61° 12.56+1.59* 34.89+1.43"
T4 Pulping 178.98+6.38° 54.4846.25" 233.46+5.38° 20.33+1.51° 13.771.4° 34.0942.51°
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2.2.2 AREWIZ N TFRAMRAMGRE AHIE (P>0.05) , FHIAIT R A T7 3R T 2 AR

B 3 AT, TR ZEM]. & HIAFT 2R A3 5 kb3
Ja, F#ZZ DPPH H H2ERRAE I BE FIK. HpFE
WS W e Y ) DPPH H i 25 7 B 68 /7 45 Sl ek />
26.18%-+ 39.53%. 55.49%; ZEEMWIREYIH DPPH HH
FLIEBRBE AN T 104.42%. 264.53%- 272.54%.
YR, BRI DPPH [ L5 RREE /150
Bl & E B A — B A, R IR & & ] A
AR - yth S i B B BN DPPH [ Hh TS BREE /T, X
HERLMEL 5, ABTS+ H HEERAE /71,
750 7 R FE W S e 1) ABTS+ 5 R AE 1 T &

WFE (P<0.05) 5 45 Gy 28], EmAFT R
REZFE T RAFEN ABTS+ H H3EERAE /1 (P<0.05) .
BB TIR IR B ) T T, 75 U7 ST Ui S B S U 1k
TIBJERE AR (P>0.05) , FT3H A7 RAEHE T
R e S B AR T 34%; 3 Fioin T M A 45 S W
WS iR e A EE (P>0.05)

Eid APC ZZ & TaHUETEM AN R 7 b Ak,
FHU A A TG B DO 28 L AR AR &L 4T
Ko Ik, #HFEFLLERIM 7 MmN R YR, B 5 Hht
AfLne
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Table 3 Comparison of antioxidant activity of buckwheat under different processing methods

DPPH [ Hi3EiE RS ABTS+ - i FRAE BB TIRRAE ) APC £ 2 Ji
mTi=R DPPH free radical scavenging ABTS+-scavenging capacity Iron ion reducing capacity C A IR
Processing capacity/(umol-100g™) /(umol-100g™) /(umol-100g™) Antioxidant .

methods — e — e — e potency composite
W &4 W gE oy TR AT index/%
Free phenols Bound phenols Free phenols Bound phenols Free phenols Bound phenols
A AbHE Untreated 304.35+1.15° 35.6+6.03° 3344.53+229.71° 68.00+13.63¢ 1056.69+51.11% 118.6245.54™ 93.35
#& 1l Steaming 224.68+4.47° 72.7745.83° 3447.06=104.58" 114.735.21° 1205.24+26.49* 120.82::24.83% 94.18
#. Boiling 184.04+6.27° 129.77+22.08" 2734.59+85.82" 195.44+14.35 1251.45+37.86" 143.93+52.17% 91.52
#T9K Pulping 135.47+14.92¢ 132.62+11.87° 2207.48+204.79¢ 277.49+16.01° 848.37+55.28" 171.43+27.83" 73.90
.23 RHFXTHRAASZH S ETHRAMAB A/ X HRERPPIFEES . SamASmMEEY L EeTH

XAEGN TN NREZZH S S PR RE 1317 M
KMo M, GRME 4R, BB, 454 %65 DPPH
A HIEER A 7. ABTS+IEIREE 1. 25 ik 5 g
HA R, Hdhams ABTS+IERRAE . 85
FIEJR BE SIAFAER R 3 IE A G PE (P<0.001) , 4563
il 5 DPPH H M2 i Bk e /) 17 75t W 3 1F A3 O 1
(P<0.01) &

x4 FEREHMAIESMENENEXMESN
Table 4 Correlation analysis between buckwheat polyphenol
content and antioxidant activity
DPPH [ 2%

I ABTS+ » =
Kt . ;
TH DPPH Freo radical HbRAE TR RETT
Item ree racical ABTS+-scaven Iron ion reducing
scavenging ging capacity capacity
capacity
1 E5 %y Free phenol -0.16 0.36 0.40
%54 1%) Bound phenol 0.53 0.04 -0.01
S5} Total phenol 0.73 0.98%** 0.99%**
Ui B B Free 047 004 008
flavonoid ' ’ ’
LE
# & 3M Bound 0.93%* 0.62 0.59
flavonoid
S PR Total flavonoid 0.70 0.24 0.20
e *+RAE P<0.01 K EMRFEMIG, **++RERAE P<0.001 KT LR E
FHAHR

Note: ** represents extremely significant correlation at the level of P <0.01, ***
represents extremely significant correlation at the level of P <0.001.
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2.3.1 REBINSBELE
W7 E S 4 YL A R B TR R Y. W T

FEMRYI) 2 &8 LPraertse, SR0E 1 .

TEERYY (P<0.05) , o H sy i) it 243 4k (52.85 mg/100g)
R ESEE Y (10.94 mg/100g) 1) 5.16 f5. FFZEZFRYIH 1K)
B . S5 AEER 008 1029, 2.20 mg/100g, B3
T BB Y (P<0.05) ;SRR BN
12.49 mg/100g, & IERYIN 4.23 £,

7% 535 Free flavonoids
2545 #4787 Bound flavonoids

2 i Free phenol
602 Eif) Free pheno 5 3 Total flavonoids 2

45471 Bound phenol _a
== ) Total phego]

W
=3

%o o~
[=) =)
= €14
5 o
< E
E S 35 #g 8
= EE 6
& 20 =2
wE N EEN
ER /§ = 2 X
N7\ 7\ g o AN
% LIE R Y)Y FRERY) z e IE R ) FRERRYY
[ Yogurt Buckwheat = Yogurt Buckwheat
yogurt yogurt
a. ZHoE b. &

a. Polyphenol content b. Flavonoid content
H: ARNG FEER R — P REARRRE I M ZE R . TR,
Note: Different lowercase indicate differences in the same phenolic substance
between different samples. the same below.

A1l B sHRERsSE

Fig.1 Content of polyphenol and flavonoid in yoghurt

2.3.2 FREBIRINUAASFEEAE

BRI AAANLEAL RE /1 2 AT 40, DPPH H H 37
ReJIJ7TH, FRER YT EMmHEHE 30.28 umol/100g,
L AR Y (15.17 umol/100g) (1) 2 fi%; FrE LA
FEEUPIN 13.45 umol/100g, FIEER YA 7.35 umol/100g.
AW FIRTERR Y /N T IR B IR S FLER % DPPH
B A HAT — 2 i BRAE DY . ABTS+iE R AE /107
M, FEBRPIESHIRIY). 45EHmIRIT ABTS+e
TEBRAE 105N 81.57. 36.45 yumol/100g, i3 T iE
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FE (P<0.05) . TEZRES FILJRAE SR, FREZR WG &
PR IR R AE /) (81.208 umol/100g) &2 & T

(33.49 pmol/100g) 555 I8 B 4y 1YL 2k B8 1 e 0% A
EER (P>0.05) o ATW, FRERYIN 3 FyrE e 113

M i A = B M S h A1 ST
Wi R W5 (3091 pmol/100g ) 5 45 & My 32 M AFEREER ST EERY, B RIS .
w50 M) Free phenol a - 140r a 140r
2 S 447+ Bound phenol £ _ 120} _120L
R ¥~  [EE S Total phenol 250 = el
B2z S2E00f 5200}
&332 4% 3= 2= 80
%EE 30r vz 2 80T QE g
SE T2 T3
EES 0l nes 0 R8s 60
o5 == E e g b
Zgs 258 wf £5% 2 |
[tag=JT = N
g::?m &8 21 72 S 20} \
HE R FRERRY @R FRERY B FERY
Yogurt Buckwheat Yogurt Buckwheat Yogurt Buckwheat
yogurt yogurt yogurt

a. DPPH H H%:iERREE T

a. DPPH Free radical scavenging capacity

b. ABTS+ i it
b. ABTS+-scavenging capacity

B2 Banay kb adquae

Fig.2 Antioxidant activity of yoghurt in vitro

c. BRI TIEIRAE

c. Iron ion reducing capacity

2.3.3  FREBRWRE IR

ST, SREE 3 wTAL, A0SR R
FR Y SR Z e T B R Y, FREZMARIN EEH T
FR WY VRN S0k, BRI A (1) FR 22 UKL 3G I 1 & 95 1 PEL
MEHEK, [  ASERR WD EL A B AR ) B AR FIMURE (1) 22 A ok
FRETAT 1, VR .

B $E %2 PEOverall acceptability

HYVRE
Texture

t,3%Colour

I1/&Mouthfeel

[ i@ R D) Yogurt
FZ [ 1)Buckwheat yogurt

B3 BRI e BE IR
Fig .3 Sensory evaluation of yoghurt

Ak Flavor
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MR 7 FAGREITUE AL RE I REAT IR, A RN
T U AR 2 By & B M pUA B T T R Kt
AL 7 R 2R UL e DR RN 277 3N 2 05 v e I PR
9y, WEAH ARG DUAATEE . 4 RR

D ARMIEIRAPURM BRI 257 R
APC fRECHATER GV, HUEAILEE ST s BRI O -
BT NI &N % SNIE 7 SN AP NN/ N

2) BPUAMLRE I RRINTRA, it AR Al 4T
K3 ORI, AR H IR U E A PR
Ny IR EUN KBRS R B 7
il Al TR, A APC FRECHE, HrEaIE TR/
. 2] &mlL T

3) REZEHI TR S A Y R B R IR Y, By & B L

PUEMHCR B3 & TIFEIRY) (P<0.05) , AHEL T IEmR
Ty, SRR (52.85 mg/100g) & Xl R 1)
( 10.94mg/100g > ) 5.16 f%, & 3% M i &= 4
(12.49 mg/100g) & HIEMRYINT 4.23 1%, HFLEABES B35
T EER ) .

U HIF 9 45 SR DR 2% R BT 3 B G 0 AR AL R AR R W5 1)
FRFARMET ZH . TR TRBBRIIEN 2 W
P 2 Je eS8 A W], £ 4 S5 BRIE 58 o 2 4% SRR N
£
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Comparative study on antioxidant activity of multigrain yoghurt by
different types and processing methods of coarse cereals

ZHU Xiaoxue!, GONG Mianhong®, YANG Bingkun®, ZHUANG Jiao', LI Yafeng®, DING Yuhong®, TANG Lihe?,
WEI Xiaobin?, JU Ning'*
(1. College of Food and Wine, Ningxia University, Yinchuan 750021, China; 2. Ningxia North Dairy Co. LTD, Yinchuan 750101, China)

Abstract: Coarse cereals rich in polyphenol compounds (such as polyphenolic acids, tannin, anthocyanin, and phytosterols)
can soften the blood vessels, and lower the blood sugar, blood lipids, and superoxide free radicals for anti-aging and the
increasing physiological activity. In this study, a comparison was performed on the polyphenol content and antioxidant activity
of seven coarse cereals grown in Northwest China. A systematic investigation was carried out to explore the effects of different
processing on the antioxidant activity in vitro. The raw materials were taken as millet, yellow rice, oat, quinoa, brown rice,
buckwheat, and sorghum rice. After that, the multigrain yoghurt was prepared with high antioxidant activity in vitro. The
antioxidant activity of coarse cereals was evaluated by the Antioxidant potency composite (APC) index using three detection
methods, namely, DPPH free radical scavenging capacity, ABTS+-scavenging capacity, and iron ion reducing capacity. The
coarse cereal with better performance was processed using steaming, boiling, and beating. The polyphenol content and
antioxidant activity were further compared. At the same time, the relationship was determined between the polyphenols and
antioxidant activity of the coarse cereal under the best processing. Finally, the coarse cereal with better characteristics and
processing was selected to produce the multigrain yoghurt with the optimal polyphenol content and antioxidant activity. The
results showed that there were significant antioxidant activities of different coarse cereals (P<0.05). Specifically, brown rice
and quinoa presented the strongest DPPH free radical scavenging capacity, followed by buckwheat. The buckwheat shared the
strongest ABTS+-scavenging and iron reduction capacity. The antioxidant potency composite (APC) index was used to
evaluate the antioxidant activity of different types of coarse cereals. The antioxidant activity was listed in the descending order
of the buckwheat (93.45%) > the sorghum rice (52.42%) > the quinoa (51.24%) > the brown rice (50.91%) > the oats (39.70%)
> the millet (33.82%) > the yellow rice (20.86%). The content of total phenols and flavonoids was also ranked in the
descending order of steaming>boiling>beating. The contents of the total phenols were 329.48, 258.24, and 233.46 mg/100 g,
respectively, whereas, that of the total flavonoids were 46.11, 34.89, and 34.09 mg/100g, respectively. According to the
comprehensive antioxidant index, the antioxidant activity was ranked in the descending order of steaming (94.18%), boiling
(91.52%), and beating (73.90%). The best antioxidant activity was achieved in the steamed buckwheat, indicating the lowest
total phenol loss rate (29.22%), and the highest increase of flavonoids (34.75%). Furthermore, the correlation analysis between
the polyphenol content and antioxidant activity of the steamed buckwheat showed that the total phenol, total flavonoid, and
bound flavonoid presented a better correlation with the antioxidant activity. The total phenol showed an extremely significant
positive correlation with the ABTS+-scavenging capacity and iron ion reducing capacity (P<0.001). A significant positive
correlation was found between the bound flavonoid and DPPH radical scavenging capacity (P<0.01). The contents of free
phenol, bound phenol, and total phenol in the buckwheat-yoghurt were significantly higher than those of the yoghurt without
buckwheat (P<0.05). The total phenol content of buckwheat-yoghurt (52.85 mg/100g) was 5.16 times of that the yoghurt
without buckwheat (10.94 mg/100g), whereas, the total flavonoid content of the buckwheat-yoghurt (12.49 mg/100g) was
4.23 times of that the yoghurt without buckwheat. This finding can provide a strong reference for coarse cereals and functional
yoghurt.

Keywords: agricultural products; coarse cereals; processing method; yoghurt; antioxidant activity
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