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Improvement and mechanism of processing quality of buckwheat

flour based on extrusion cooking
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Abstract; In this study, buckwheat flour was used as raw
material to analyze the effect of extrusion cooking on its room
temperature viscosity and gel properties. The molecular weight

distribution of starch was analyzed by size exclusion chromatogra-

phy, and the mechanism of pregelatinizing to improve the gel
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properties of buckwheat flour was discussed. Finally, based on
the texture evaluation method of dough sheet, the proportion of
pregelatinized buckwheat flour in 50% buckwheat noodles was
optimized. The results showed that the buckwheat flour can form
a gel in cold water without heating after extrusion cooking, and
the viscosity of pregelatinized powder significantly increased at
room temperature. The pregelatinized buckwheat flour has the
most amylopectin chain length of DP 6~50 and the strongest gel
strength,under the processing conditions of a main zone tempera-
ture of 200 °C, a moisture content of 18% , and a screw speed of
220 r/min. When the amount of pregelatinized buckwheat flour
was 10%, the dough sheet was the excellent in tensile strength
with acceptable adhesiveness. In summary, the specific
amylopectin chain length of DP 6~50 in pregelatinized starch was
positively correlated with the gel strength of pregelatinized buck-
wheat flour. Adding an appropriate amount of pregelatinized pow-
der to 50% buckwheat noodles can significantly improve the pro-
cessing performance of noodles.

Keywords: buckwheat; extrusion cooking; fine structure; gel

property; processing quality
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Table 1 The processing parameters of extrusion for
buckwheat
Fefh 2k kK Sy/ % BPEIREE/C BT/ (r » min™ D)

S / / /

T1 22 120 220

T2 22 160 220

T3 22 200 220

W1 18 200 220

w2 22 200 220

w3 26 200 220

R1 22 160 180

R2 22 160 220

R3 22 160 260

x2 MMUFEM—INEMEEEARS
Table 2 The formula of pre-gelatinized buckwheat

flour-wheat flour mixed dough %
FEamA PR WHKSY  NER FEER BMAIEES
S 35 50 50 /
Si 36 50 50 /
Sis 37 50 50 /
Ei 34 50 45 5
Ei» 35 50 45 5
Ei; 36 50 45 5
Eq 34 50 40 10
E.» 35 50 40 10
E. s 36 50 40 10
Esq 35 50 35 15
Es» 36 50 35 15
Es 37 50 35 15

1.3.2 FEARW A E
(1) Kr &5 H AACC 44-15A 147,
(2) BEM &7 3 AACC 76-13 $147 .
(3) H BEVEM & & H Megazyme i | & 19 7 %

(4) A LFYE & 3% AACC 32-07 U7
1.3.3  JEMREANZS A0 A E M 42 5 U B I 43 S
FER M SE S5 L A0 i i AT . B O 1 A
2 Castro M ik .
L34 TOMIAGFR 2 B TR 0 5

(1) BEBHRME . 2% GB 6783—2013 JEMgVE skt . %
TR S (PO R 0,12 g/mL (33 W 4 P 35 50 ) 48] A
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S5 LIBLRLRE F7 (B BE T FOR
1.3.6 RG-S 0r0rE R Excel #AT8R AL,
Fl SPSS 1 {# One-Way ANOVA & % ¥ 17 77 25 43 ¥t
Duncan ¥ i 47 H &S, BL 95 % B 15 K (P<C0.05) 3k
U W ] 2% R A
2 IR
2.1 HEHEEARMNFEZHERESHEM

M 3 T SR E M AE KA G BT & AR
0.4%6~36.0% , FLAETEH & PR 1320 ~24 0 HLER I &
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T B VE R T 2 AR Ak R AR DT R S R AR AL S 8
Vit 5 ST e S A 3 T, SUE R L ELEE TE R LR I S Y
T E L.

YURHFEBY IR P R AT IBE R HES T L R R A
BIAY. 38 53 V€ B0 4 K5 A% h 1 285 W L 22 2R S N O TR
5 BB R TOM 16 A BT BT R S R S AT A g iR
— 8. ABETET 2 WA B X R A e A A T R R A
HEVE R AT Y o1, 6 BEF AL E L T 2 B 1
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Table 3 The ingredients of raw and pre-gelatinized

buckwheat flour (n=3) %
FE it 4t 5 STE R BHEVE R AR Wi
S 75.94+4.42 22.6+1.3* 2.840.1°
T1 72.5+3.5% 18.7+0.5" 0.4+£0.0%
T2 72.240.9% 18.240.2b 0.540.0b
T3 48.7+1.9¢ 19.6+0.5" 0.4+0.0¢
W1 65.541.40 18.7+0.4b 0.4+0.0f
W2 48.7+1.9¢ 19.6+0.5" 0.4+0.0¢
W3 75.65.2¢ 18.9+1.0% 0.540.0%
R1 72.34£2.6% 18.740.2" 0.6£0.0"
R2 72.240.9% 18.240.2b 0.540.0b¢
R3 73.9+2.92 17.240.1¢ 0.540.0°

T S BN R R 28 5 i 3 (P<<0.05)
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Figure 1  Distribution of chain length of debranching pre-

gelatinized buckwheat starch (n=3)
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DP 6~50 (132 4 V&€ Fy B & A2 0K 6] B2 3 0 B fie . W1 2% 14
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2.3 FEFEBEWFEHMIHFENFIL
2.3.1 BEBCRRE g I D e AN IR R 2R E S 4
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Table 4 Structural characteristic parameters of de-

branching pregelatinized buckwheat starch

(n=3) %

Fedhdi's  DP 6~50CGCHEFERD DP 51~10 000CELHEFE M)
S 22.0+£1.2° 26.04+1.4°¢
T1 15.34+1.2¢ 51.5+0.72
T2 19.540.1¢ 39.040.0"
T3 17.840.0¢ 30.0+0.0¢
W1 21.240.1% 42.542.1°
w2 17.840.0¢f 30.0+£0.0°
w3 16.340.2% 45.541.4
R1 18.3+0.5% 44,540.7"
R2 19.5+0.1¢ 39.040.0"
R3 20.340.2b¢ 39.540.7"

T [ 3) 5 BER ] 2 0R 25 5+ 8.3 (P<C0.05) .
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Figure 2  Effects of extrusion processing parameters on

gel properties of pre-gelatinized buckwheat
(n=3)
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Figure 3 Effects of extrusion processing parameters on
viscosity of pre-gelatinized buckwheat at 25 °C

(n=3)
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MM FER—NEREATET Rt
Texture of pre-gelatinized buckwheat flour-

wheat flour mixed dough sheet (n=3)

FESS WK/ Y% BUhifET /g FMRE S/ (g * o)

S 35 160.764+14.30% 94.54+36.54!
Si» 36 229.76+£17.79¢ 531.78 £104.42¢k
Si3 37 218.07415.96¢ 795.21+£168.45¢
Ei 34 195.71+£9.47" 157.27455.02M
Ei» 35 260.28+6.374 320.75+69.665"
Eis 36 226.054+15.54¢ 623.79+164.98%f
Eoy 34 319.62+£17.89° 180.48420.98M
Es» 35 341.954+16.26* 654.04+77.62¢d
Ess 36 345.59+10.43* 1 127.24+193.56"
Es. 35 316.76 £12.94" 418.81+84.49'
Es» 36 322.90+£14.62° 870.47£71.90¢
Ess 37 277.054+17.50° 2 900.134591.27¢
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