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Effects of buckwheat flour addition on the rheological properties of mixed

flour dough and quality of Chinese leavened pancakes
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Abstract: Objective: This study aimed to explore the optimum
addition of buckwheat flour in buckwheat Chinese leavened
pancakes. Methods: Farinograph, extensograph and viscometer
were used to investigated the effects of different buckwheat flour
additions on the rheological properties of the mixed flour dough.
The hardness, gumminess and chewiness of the Chinese leavened
pancake were measured by texture analyzer. The sensory quality
of the Chinese leavened pancake was evaluated by the sensory

evaluation score. Results;: Adding 0~40% buckwheat flour to the
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{lour, the rheological properties of the mixed flour dough became
significantly worse with the increase of buckwheat f{lour content.
The water absorption rate, development time and farinograph
quality number of the mixed flour dough decreased gradually.
When the addition of buckwheat flour was 40% , the farinograph
quality number decreased by 69.1% . and the development time
decreased by 70.7%. The extensibility and extensigram curve
area of mixed flour dough decreased gradually with the increase of
buckwheat flour content, and the extension resistance increased
first and then decreased. When the addition of buckwheat flour
was 20% , the hardness, stickiness and chewiness of the Chinese
leavened pancakes were the lowest, and the sensory score was the
highest, which increased by 19.4% compared with the blank
control. Conclusion: The addition of buckwheat flour reduces the
quality of the mixed flour, but an appropriate amount of
buckwheat flour can impart a special flavor and nutritional value
to the Chinese leavened pancakes. The rheological properties of
the mixed flour and the quality of the Chinese leavened pancakes
added within 20% are better.

Keywords: buckwheat flour; mixed flour; rheological properties;
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Table 1 Sensory evaluation form

FAi e R A P/100 B4R B8k
HWR 3 mm/s, JI R

Eis2 2 PR B AE

B (15) 4 3~15) EE i (10~13), Pt i &
(5~10).Fifa ZE(1~5)

SRCL5) RN G A3 (13~ 15)  JE R 0 0 ik A <3
(10~13) ,JE AR MY AN TE S (5~ 100, TB AR M
AP RMA~S5)

ML IR AL RN A (18 ~25) L R /NS A A 1

(25) (10~18) , ALt Kakd /N (1~10)

PPEC10) PR H AR (8~10) , th & (5~8) , i 2% H f#
(1~5)

B0 RREF (8~10) Rk T (5~8) A F (1~5)

FUE(10)  THIE R AR % 11 (8~10) . 48 (5~8) . IH G %% 1
(0~5)

WRIE(15)  ZeMR AR (13~15) B4 (10 ~13) , 3% jl & A%

AR (G~10) 4 F IR (1 ~5)

1.2.8 HARAI R Excel HM T8RS B4R
BPAT 3 U A5 R Y E T hriE 22 £k, R SPSS
25.0 B 3oF 20 55 HOHR AT Be oy B A B B R O 24y
B b AT s 3 P (P <<0.05) 73 #7 .
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Table 2 Effects of buckwheat flour on the quality of

mixed flour

FRAERUR WoKE/ BN RER SRR/ BB

T/ % % [f]/min  []/min  FU iR
0 65.3 22.78 13.78 51 301

10 64.6 18.27 21.28 41 286
20 63.7 8.30 7.15 75 109
30 62.8 7.18 6.22 119 98
40 61.8 6.67 5.70 118 93
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SIS 10 26 B3R 45 B B RS S I IR g 4K 21,28 min. IR
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2.1.2 MRA BB B3 3 AT, BEE 3
220 U A (9 1S, TR A R T AT AE B R 45,90,135 min B
B JE 2 A A e TR RS /N (P <0.05) L 3 B 35 232 5 19
T IS BOR A8 18 1A T S S G R T AT R A S P AR
P2, H5REAR S M IE— 8. A RO W A R
PRI R ARG b T 5 i i v B K 5 VAT 41 A9
i, A B g A s B BE g AT LA B e T AT Y R R A
FEABE ST, MFEEB IR N 20 %00 R A 8 i A 1
BHL 77 Je K T BB S PR Sy 57 22 by 1) g Jon (58 45 VR & b T 1T
FhbEsE K, MFEE MR N > 20 % 0L IR A 8 Y BE.
71 8 F AR (P <C0.05) . W] g & B g 37 22 0 S Jon & 8 2o —
FESE N FRE W R AR R S E SRR
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Table 3 Effects of buckwheat flour addition on tensile properties of mixed flour
Jif & W] /min - 3722 By inik/ %6 S Afr ¥ /mm hifpH S /EU e RPUHE S /EU  hr 7 A7/ em?
45 0 16345.66* 59240.00" 899+36.06¢ 185+11.31¢
10 14146.36" 555438.18¢ 770+2.12° 136+10.61°
20 125412.73% 686428.99% 881416.97¢ 135+19.09°
30 119+0.71¢ 636+16.26% 73948.49 114+2.120
40 99+7.784 572412.02¢ 5894 2.83¢ 78+6.36¢
90 0 132+50.20* 1139+4195.16% 1219+4128.69° 15741.41»
10 133+18.38* 967+57.28% 1 0394128.69% 128+14.85%
20 100+22.63* 903+227.69 979+321.03% 120£58.69%
30 106+19.09* 848+6.36% 877+4.95% 102+12.02%
40 93+1.41° 686434.65" 693443.13" 77+7.78"
135 0 102+21.21* 800+103.94% 815+125.16% 94+433.942
10 98+414.85% 846489.10° 883455.15% 98+5.66°
20 9747.07¢ 918474.25¢% 982497.58% 107+£19.80®
30 9744.95° 782457.28% 800448.08 87+2.83°
40 84+3.54 63549.90" 63549.19° 66+1.412

T NG TR SRR 22 5 3 (P<<0.05)
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FF AR AL B SEA L TR R B TE A B K e
PEREBERG R o IR A b 1 490 Ao 3 3L AR T/ 22 B i
T A Al L 32 R 2 5 ) Ak RT JHG 5% 22 O ) 0 0 75 9
R SR . IR ARSI <20 20 I LR A B Y
A fife (LR 1] T2 2 U (P <C0.05) , Fe WA 5 & Y 37 22
i AT LA R A B R O I A R

4 FEMAERRMETESHAMLIEFE
Table 4 Gelatinization characteristics of mixed flour with different buckwheat flour contents
FEE M WAL 1 W {E R 1/ AR/ TR/ A BAE/ ol FHE/
i/ % R/ C (Pa -+ s) (Pa+s) (Pa+s) (Pa+s) (Pa-s)
0 60.4540.07% 597.0+5.664 320.0+t1.41¢ 632.5+2.12¢ 277.0+£7.07" 312.540.71¢
10 59.75+0.21° 629.0+22.63¢ 343.044.2449 707.0432.534 286.0+18.38% 364.0+28.28"
20 58.8040.144 727.540.71¢ 491.04+1.41¢ 793.544.95¢ 236.5+0.71° 302.5+3.544
30 59.35+0.07¢ 891.5+2.120 646.54+2.12" 1001.54+27.58" 245.040.00° 355.04£29.70%
40 60.3540.07 996.0418.38% 694.5413.44° 1161.0+15.56° 301.544.95° 466.5+2.12°

2.2 FEBHWMEI X E G RGN

HIZE 5 FTRL. 25K VS N4k S 20 06 i % T F i 1t
JEE /N S SR 22 B VR IR > 20 00 I T B — BB, BT B2 A
hFEEmH TSR AT AEMED. HFEL

R TR > 1006 I, 6 2 5% 22 B VR 0k 0 10 & 16 DF Y
I 25 P 0 EL UG S 3 8 I (P <C0.05) . Y FF RS
N 10 Yo Bt s 35 27 K T 1) Je 25 e R LI P e /0N o {ELS o
S 10 %6 AT 20 Y6 B4 e 2 A NEL IR 1 G S R S

x5 FEMRMEI R EJH RGN

Table 5 Effects of buckwheat flour addition on the texture of Chinese leavened pancakes
FEEMWINE/ % fifi i /N Btk % JiE & /N NELIE P /N
0 86.4145.03b 0.7140.03% 59.69+1.41° 39.0142.68"
10 80.6441.69¢ 0.67+0.02" 43.2940.21"¢ 28.8240.59°
20 80.0140.38¢ 0.7440.11%> 47.98+7.89b¢ 36.02411.24°
30 95.05+1.53" 0.7440.02> 55.8140.76° 41.504+1.67"
40 211.5045.95% 0.83+0.03% 141.6543.52 118.06+0.68%

2.3 FEMAMNENEZEGHGREITESHNZIE

HH % 6 AJ N, A 3F 22 0 VR 0 A= 0 B, R T DF Y BE
T bE S E B i (P <C0.05) , A BE S F T 57 2 8 O & T A
AR SR 2 WS TR T 10 S AR R T A A R T
P11 R T e 0 78 25 L B A 3% 22 00 5 k1 38 K T DF

x6 FEMAMENZEHESHLMBEETEIHZN
Table 6 Effects of buckwheat flour addition on width
height ratio and sensory score of Chinese

leavened pancakes

F A B A/ % oy

TE L

0 2.00£0.00¢ 71.33£3.56°
10 2.85+£0.05¢ 75.33£4.80%
20 3.5040.00¢ 85.1718.28%
30 3.75£0.05" 84.501+8.53%
40 4.4540.05¢ 79.50+11.48%

R I T 20 S RS TN SR R A A Ry 20 20 L
BIF R . DERFEE M E TR A E R
i BT 55 22 KT R R R L SR 3R R A I
B IR BT VTS5 F R TR & I 22 B8 U8 0 k<20 06 I K T
BF AT R A Al DR
S

LR R WY L 57 22 8 S e A2 TSR A R T AT Y
PERE LK A T B 80 5T, B A 35 22 B 50 A S8 L iR
By RS E 18] L WK A< AR BB 5 0% W . 2 5F
S WU 0 AE =10 00 I L 3R A B A R I IR AR B A 4
B R BEAR B BT B © T8 vk A PP AN I AT A . B
IR b U R A B . R & b T D 7R BE R 45, 90,
135 min I fé) S8 J5& P4 R A T AR 528 9 R A 24 57 22 0 U
it <20 00 L IR 5 M T VAT 1 9 A R R [ I 28 B 35 O
/NCP<20.05) L hr T BH Iy 38 k. B 1A B R 22 0 ) S AR
TR B B 7S 7 R 1 5 I8 L SR 2 R TR BT 25, SR
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