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Abstract: To optimize the formula of high addition tartary buckwheat noodles and study its antioxidant activity, single
factor experiments and response surface method were used to determine the optimal formula of high-added tartary
buckwheat noodles. Secondly, the thermal mechanical properties of dough and the cooking characteristics of noodle and its
antioxidant activity were determined. The results showed that the best formula of high addition tartary buckwheat noodles
were as follows: 62% tartary buckwheat, 38% flour, 0.4% sucrose ester, 0.2% edible alkali, 0.4% konjac gum and 2% salt.
The dough cooking stability (C4/C3) of this formula was better than that of the pure wheat noodles and the comprehensive
score of the high addition tartary buckwheat noodles prepared with this formula was the highest. The total phenol content
and in vitro antioxidant activity results showed that the total phenol content and antioxidant capacity of the improved group
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were significantly higher than the pure wheat noodles (P<0.05), and the total phenolic content of the improved group was
9.11 mg GAE/g, the scavenging rate of DPPH- and ABTS" was respectively 70.55% and 87.73%. While the total phenolic
content, the scavenging rate of DPPH- and ABTS" were 1.11 mg GAE/g, 36.70% and 9.10%, respectively. According to
the results of cooking characteristics, the cooking loss rate, break rate and noodle soup turbidity of Tartary buckwheat

noodles without improved agents were significantly greater than that of pure wheat noodles (P<0.05), while the cooking

loss rate and break rate of the improved group were not significantly different from pure wheat noodles, but the turbidity of

the improved noodle soup was significant. Therefore, the optimized high content tartary buckwheat flour mixture had the

higher antioxidant activity and the noodle processing suitability.

Key words: high addition; tartary buckwheat noodles; konjac flour; antioxidant activity
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Fig.1 Effect of tartary buckwheat addition on chewiness,
sensory score and the comprehensive score
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Fig.2 Effect of konjac gum addition on chewiness, sensory
score and the comprehensive score
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the comprehensive score
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KL 45 (3 2 5 A3 D05, W 5% S8R5 il B2 #5155
g, HIWT 43R 37.5% BEARCA 2.5%, 1561 4517
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Table 4 Regression model and analysis of variance

FEFKWE VIR AmE B F P BEN
el 399.47 9 44.39 4223 <0.0001  **
A 17.32 1 17.32 1648  0.0048  **
B 7.62 1 7.62 7.62 0.0309  *
C  2450E-003 1  2.450E-003 2.331E-003 0.9628
AB 0.28 1 0.28 0.26 0.6243
AC  4.000E-004 1  4.000E-004 3.806E-004 0.9850
BC  4.900E-003 1  4.900E-003 4.662E-003 0.9475
A? 167.02 1 167.02 158.92  <0.0001  **
B’ 112.47 1 112.47 107.01  <0.0001  **
c? 57.51 1 57.51 5472 0.0001  **
k% 7.36 7 1.05
PR 6.07 3 2.02 6.26 0.0543
BRI 1.29 4 0.32

BARSE 406.82 16

B R B, P<0.01; *2 53 B, P<0.05,

SEMEA MRS KRR
Bl 4 ffby™= i LA

Fig.4 Comparison analysis of optimized products

M ARAE(LS/T 3212-2021 ),
2.3 Mixolab SLIGZER

Mixolab R E X ] 4T . Blak . EHIEEHLFRAE
HD TR, RELR S PP I O R AS I TARREN S,
22 5 AN, e RS . X RELEBY AN AS F AR I T AT R
ARFEMEAFAE B35 25 5% . FH Mixolab SZERFRASUFE AR
AR, M 7K R b i B BRZH (73%) , B AR S ile R 4H.
(60.9%) o X HEZH (LETHM) 0K F2HH i & T a8 1
ZH (P FE-/NZE ) ATl R4 (- N2 -B R 5D, AT R
PR A T AT T A B s T 8 1, SR B K
EVERMETR KSRGS, Tiias R R 240 A R
FERY RS I e AT A 2 1 & S AR T S ook 3R
BEAK . Ao B [al e R Ay 2 X0 I 2H (8.4 min), ALY
HZE F4H(0.67 min), B R 4HAFRERTTE] A 0.75 min,
BHE R IH S OSSR RE T 1 0 2R 1, (R A Ml
HEHH T 4, (HGE ek R R, plpis e PeRe

I Fae /IMEL, FR A B8 3 S /IMBL . 5 i 18 Sl X B2
(0.50 Nm), 25 FAZH At 205351020 0.34, 0.31 Nm,
HrpZs A R4H Y C2 2255 35 (P>0.05), 1B
SGxf B AH 1 3B RER (P<0.05), DB A S S5 17
TR LIRS 2P . C4/C3 AR FZEZFaE vk, (Ek
K, ZEFRGE VR . S R HBUE R KR, 25 4B
e/, R Al ZE B R e I T HA 4 . C5 AR
T AT S B BRI T A3 () [ A 40, e A Hh A
DEAIORL IR H Y BB DE Y BE B ST A, P AR RIS
55, Bl A= AE TR 2R W 0 By 1] A SR A HL I 7K e 4 %
IR, M 5 AT LUE H =2l i [l A vk 22 5 g 5,
Xt R 2H iy Bl A P e 55, T e R ZH Y el A e iy 2
FI4H, X 525385 PR E PR JE— 20, TR R T fE
K1 Ay A R ZH T ) LA DE Y S = Y B RERAR
PR, BB, WAL AR . 25 I ZH rRl
A (0.92) FEIE K T4 HEZH (0.38) AR K.2H.(0.37),
225 W3 (P<0.05), T XTREZH Figk R 4H 22 F AN g 3%
(P>0.05) . IXTTHESED 2 A4 2 & f i, e fl
25 FHAHIERY 2 TR sl RAH i T T A2 &
Ji§8, — 1T FR O Z2 A — 8 AR R, R
B S TER s g /Ky, PR A T 3ek R 4
TERTAS S Ak
24 IEMNEFE

wnE s proas, Hati/hZ2 m A b, DAk s i s
PSS FEMISR, ORI &5l 1.11 %2 9.11 mg GAE/g,
FEBEINT 7 4%5%; DPPH-#EBREERAH 36.70%+7.11%
PEFFE 70.55%+1.17%, £ 5] 1.9 5£; ABTS" &
BRFRH 9.10%+0.27% T+ = 87.73%=1.46%, $& 5
BT 9fifZ. MR A SR I A P E AT P
Fali/N k. a5 T2 A 2 R —

100 110
[ DPPH- 55 %

~ 80 Bl ABTS™ IR {8 =0
S sy s -
s O
E 60 16 2
pi -
& 40r 14 H
= 4o
=

T o0t 12 &

0

WIS AN T
K5 s AU AR R S
Fig.5 Effect of tartary buckwheat on the antioxidant properties

PR . C2 F5 002 1 32 B U S W E T TS L 5% of noodles
%5 Mixolab SZE%5
Table 5 Mixolab mixing characteristics analysis
s WK (%) Fe 22 1] (min) C2(Nm) C4/C3 C5(Nm) B(Nm/min)
R 60.9:£0.14° 0.75+0.07° 0.310.00° 0.98+0.02° 4.46+0.1° 0.37+0.44°
poyjitil 73+0.00° 8.4+0.36° 0.50+0.00° 0.85+0.03° 3.74+0.04° 0.38+0.03°
A4 68.67+0.9° 0.67+0.06 0.3420.02° 0.8240.01° 4.09+0.14° 0.9240.06°

TE: RSN R T REoR HAT W 22 57 (P<0.05) .
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FLAER, % RS IR AR BT A S - R AT P - 161 -

B, AW TR A E B 2y i, Hobos T A
W e, BAPUEARERYT . 34k, Bl 5 i
7N, AT T 25 5 1 SR SR AR S5 v 2 b i 3k
W HE I AR, 4li ks i 4<% DPPH- 935 I4: 8 J1 38
KT ABTS™ BIHEBRAET1(36.70%>9.10%), Tfi = %
TN SR A5 R BT R AE 71 -5 el A 1 S5 AH 2, B
Xt ABTS' 1U3F MR AE F1 8 K X% DPPH - UE ke
(87.73%>70.55%) . IXFNIZIG ISR AT G FE 3
SR ara RN . I H By FE I Ao T
A HRE, BFoE ) HdE HOAT W S R e LA TG
P, P, S s S A i m b A s M rT RE e S
ATy v A BE AR H R — 2 Sk
2.5 ZARESFM

AT & R s, RIS S 2 T 2R
PSS B IR 7.26% FNXTHRLH (2li/NE ) THI 2% 3.76%
A 25 R .35 (P<0.05), R ZE A IR AR A vt
Z AR VMBS AR 1, 380 A DA R, T A 1) )
LREEANES, B S TE I R AT A SR TR R
FUHE, BEARVGRI A BN T B S e RS, B
AT RN AT 306 R e S A 7 4 T A 2 1, T A
FI4) PR 65 435 ) o i 221, T 2% 1 SR A R R R 7.26%
Bk 5.25%. iliad SAN T =R A T
ME, R 6 ATLIE H, =Rl s AE R 22 7
535 (P<0.05), FLVEM: A B IR 2 IE A SC, 52
AIRI, s 2, (S5 RS R, —
T T 2RI TR G 22 0 X BALH (4li/NA2 Tl 4% ) <l R 4H
<ZEHH ., XHRE (Lli/NE TSR W5 5%, i
WINT & & BT IR 4%, Wi 448k 37.5%,
USSR PR TR i, A5 A5 24 R T A g i P e Je
PRI, B RS R S I 3R T Ak, LT SR R R
2.5%, FRE A TIARELS/T 3212-2021 ).

Ko ARBEELR

Table 6 Results of cooking characteristics

415 FRAEPRAE(%) Wi 262%.(%) VR
POREEENTTES 3.76+0.57 5.040.07 0.028+0.003°
RS 5.25+1.06® 2.5+0.03° 0.081+0.008"
AR EENTIE:S 7.26+0.31° 37.540.03° 0.097+0.003*

i RS R FRER R B W 2E 5 (P<0.05),
3 #Hig

Bg— 2 B 85524 A/ NZE MRS, B LIS
A A R TR R AN I SR T Ao A PR D EE S0
e 7 T SIS 9045 H 0 A SR T AR I ALy S U0
FEBNE 62%. TH MY ¥S I8 38%. JEEMH BE %S in i
0.4% . B HIE I 0.2% ., BEFERHRINE 0.4%., &
g 2%, RPEIZEC T HIVE R A28 2R AT &
T 454 ME(GB/T 40636-2021), i HiZm &bt 44k
TP W

BN S T FERY AR RS T A AR 1 AL
—EFREENEIR T I LSS, S B AW AR ., H

B DAE Y 2 RS, S SIS SRR T R Bt Fe b il LA
FFE T ZRbRE . PRI, R 53 Y BT R,
AT AR e s B U B I R SR BN T A
NG, FHANZIm A HAE S EFRE.
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