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Abstract: The objective of this study was to improve the nutritional value of bread and expand the application of plant that
withactive ingredients in diet. Buckwheat seedlings powder used as bread supplementary materials to investigate the best
production technology of buckwheat seedlings powder bread. Using single factor experiment and orthogonal experiment,
taking specific volume, textureand sensory evaluation as indexes, the formula improvement and process optimization of
buckwheat seedlings powder nutritional bread were carried out to produce health bread of buckwheat seedlings. The results
showed that the optimal formula and processing of bread was as follows: buckwheat 2%, yeast 1.0%, the buckwheat flour
was directly added into the flour, the dough was fermented for 20 min once, fermented for 50 min in the middle, and
awakened for 90 min. The nutritional bread product of buckwheat seedlings powder developed had the bread fiber of the
buckwheat seedlings after dough fermentation and baking, the shape was complete, the organization wasmeticulous and
smooth, soft and elastic, the stoma was uniform, the grain was clear, the stoma wall wasfine and thin, soft and delicious.
The specific volume was 3.72 mL/g, the crude fiber was 1.15%~1.20%, the crude protein content was 11.8%~13.1%, the
elastic value was 0.920, the viscosity was 0.570, the hardness was 338.15 g, the masticatory value was 176.61 g-s.The
sensory score was 80.5.
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orthogonal experiment

KisEEE: 2020-11-11

BEEWME: Ml esor Tiesiise (BMER) (2020BSH003) .

BRI B’ (1984—) , 4, W d, #HIF, AR 7 8): R A= 165, Email: yafangshang 1 9@hfut.edu.cn,
*BIEVEE: B4 (1964-) %, B, #3%, AF A F @) R RAH 4, Bmail: chz229@126.com.,


https://doi.org/10.13386/j.issn1002-0306.2020110092
https://doi.org/10.13386/j.issn1002-0306.2020110092
mailto:yafangshang19@hfut.edu.cn

<178 - £ Tl B4

20214 8 H
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RN, F A MR “ BREZEEE 0 SRRy
HYeH:-2% B, TTSVERE 2T 4 . S0 . 20558 3R
Gyl HLAT RE IMUBH IR 87 W PR IPS T B 06 . Bl 1
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Flo LAY IEAEL Ty CTF TR : LA 5 1 L0y Ry Fk v
=5 A T AL B 300 g, 50% K . 16% BE . 2% WK .
0.8% B# Lk, 1.6% E£h . 10% & . 6% Biill. 45N
YIRS R : LA 0. 1%, 2%. 3%. 4%. 5% P57
TR RS AE D BT ) T A s TP T B i g Sy
HIH 0.8%. 1.0%. 1.2%. 1.4%. 1.6%. K K1 S i
K sHE] 4= B S R IR AL Y EL 2 DA S 11 BRI E TR AR,
T T AL B A 7 TR AN, PRItk DA EE 2 U D
M RASNFE B e T ek 19 S iR & st ], 25 7K5F
AR [ E B E A Y 80 min, P7ZE T 25w AR P I —
YD R fa) & T fa], BB TR] A 400 50, 60, 70,
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B L AN T T2,

® 1 IECKRNFKFE

Table 1 Factors and levels table of orthogonal experiment
K%
K- AFERERUNIE, BREELASNE  CREERTE]  DREEZATE
& (%) (%) (min) (min)
1 2 1 50 70
2 3 1.2 60 80
3 4 1.4 70 90

LR =T, /Ty XS0+ T,/ T, x50 58 (1D
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Table 2  Scoring criteria for sensory evaluation of buckwheat
seedlings bread

51 A 4547 AR SHEG)
 MBLEERREE BEHSEAE 1520
E%‘Oi;f%“% LS IR B, Bk ) 8-14
T L e VR e e, ) 0~7
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T A ey e i, TEH L, "
SAIR(2043) JCHH . g B34 B 8~
FRBGENG:, 7] 2, A7 R
5 5 1 B B 0~7
N AL IS AR BT W, AR, A bk 11~15
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AL ACILANE, SO, 240K R 15220
[EamisaeLites LIS FLIE A &), SOREE IR, 6~14
BEO AN, ARALRE, os
SO, B ~
AR AR, FGE T, TR 1825
ok IO T4 75 2 P T M R, TR 2k, ek
(2543) B A RO E, FBER AR, To R 9~17

A TIREBA , FUE R B A 5k 0~8

1.3 BRSO

SEESPATINE =R, BR B EIEA Y R
FrabRifi2s”, FIFH SPSS24 SRR A T W B4y
7, BL P<0.05 Fn 255, I Edinidt it mE .
2 RS9
2.1 BRERWER
2.1.1 FEZTH BB A BT s AR YE
SIHG S B, FEZE TR X SRS (04 5 ) S BRI A - A
B BRI . RIS PR, LA Sk L SR Y A
B RAEPR . ANRISZEZZ B S 0 X T i 0T 52 i 445
U 3. A 3 Al SN, BEE IR MBS I i,
AL b sz />, i 3.73 mL/g TR 3.35 mL/g,
FEZZ OB S I 1, 5 %) BB ZH 2> [a] 22 SRk i 2
(P<0.05),

T 6 T8 32 Br 52 57 B R S I A 185 T 4G O, i
PRV B R R, nTRER R T2 A s 41

HIS

Table 3 Effects of the addition of different amount buckwheat seedlings on the specific volume, texture and senses of bread

I N Fil .
FEBMIFNG ) WA (mLg) T P P T HEFIEN ()
0 3.73+0.04" 303.70+59.47" 0.900+0.019"* 0.697+0.010" 0.285+0.015"* 84.80+3.90

1 3.71£0.05" 315.21+43.09" 0.866+£0.0274%® 0.624+0.078%® 0.194+0.029" 73.20+7.225¢

2 3.64+0.04"% 378.55+48.445 0.843+0.024"% 0.574+0.012"% 0.173+0.020% 78.20+6.1145°

3 3.45+0.11° 437.09+87.434P° 0.852+0.036"" 0.566+0.042"" 0.185+0.008" 74.50+3.03%

4 3.41£0.095® 442.69+29.5"5 0.837+0.022° 0.554+0.103" 0.169+0.038"™ 69.20+5.01¢

5 3.35+0.13 483.77£152.22% 0.792+0.030% 0.538+0.029"" 0.155+0.012" 68.80+7.07

1 B AR R R o225 (P>0.05), RA/ING FRERR 22573 835 (P<0.05) , AN KE 7R R 22 5l i 35 (P<0.01) ;8 4~ 36 ]
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AETE R IERIAER, AFRV/IN, (E &R 4 & BT [A] 2
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FAIMIGET A28 T LT8G 25 52, Ak DA T LE 25 R
BN FERR, G5 R AN 7. SEm Al FL 2 FUEE
R R/IMRIU S BRI ] . FRZZ TR U . R
A AT A A B BRI, 4% FE 2R LA RSB E S MT ) e 52
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H O IETE S IR TIRUE . 2 8 B b sz nT
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Table 4 Effects of different yeast additions on bread specific capacity, texture and senses

FRERRR I (%) 64 (mL/g) - Gl - BETTH (53)
TR (g) M (mm) BN A (g-sec)
0.8 3.48+0.06™ 571.70+78.80* 0.748+0.14548% 0.620+0.0775¢ 289.96+24.33A® 75.1+4.58A®
1.0 3.69+0.044 492644975448 0.871£0.04248® 0.642+0.018" 282.79+65.56* 77.3+5.914
1.2 3.78+0.04% 462.80:£94.81P° 0.91420.020" 0.7460.103"° 272.82+42.574% 76.3+£7.74%
1.4 3.59+0.054 434.31+93.89%* 0.886+0.02845® 0.8010.039 229.19+94.54*" 74.9+5.674%
1.6 3.63+0.0445® 362.29+176.35 0.882:+0.068"5® 0.8110.0334 238.70+63.93*" 69.4+8.11%°
£ 5 R[E R TR XA LLAS | Bk . B AR
Table 5 Effects of different fermentation time on specific capacity, texture and senses of bread
Jiky
. N e T

AR min) L) W (g) S (o) P e O
40 2.97+0.09% 516.58+78.88" 0.731+0.061% 0.508+0.0514° 269.03+37.23% 68.6£6.71%
50 3.11£0.10% 481.42+65.817 0.820+0.1114% 0.585+0.043" 254.57+81.50"® 72.5+5.825
60 3.44+0.12% 457.01£91.2048 0.870+0.030 0.589:+0.0614% 236.18+19.334BC® 79.5+5.04%
70 3.52+0.06" 352.14+68.76 ™ 0.888+0.043"* 0.606=0.113"* 193.76+57.638 74.7+4.16"5®
80 3.58+0.04% 399.66+32.48"5% 0.867+0.039 0.633+0.103* 160.78+39.98% 75.244.20A5®
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Table 6 Effect of different wake-up time on bread quality

i 15§ 8] (min ) %% (mL/g) Tt BB PN (4))
8] (min #(mL/g - B
T (g) #PE(mm) HERYE (g-sec) MEL R
60 3.40+0.07< 317.51+£57.25% 0.885+0.038"° 0.584+0.053* 167.73+31.08* 75.4+4.53%
70 3.54+0.055 286.58+52.8045 0.909+0.01745> 0.623+0.071* 162.80+37.94% 77.2+6.74"5
80 3.62+0.054 252.38+18.94" 0.918+0.0224 0.625+0.032* 144.56+26.67* 81.5+4.034%®
90 3.74£0.07* 243.31£18.06* 0.921+0.028*% 0.6310.087* 138.77£14.36™ 83.4+4.30™
100 3.76+0.04* 240.05+43.44"% 0.930£0.167* 0.6310.026™ 138.60+18.77* 79.8+3.88ABwe
# 7 AESKRBOT AR
Table 7 Design and results of orthogonal experiment
Enass — — - —— — WA (mLg)  EEVHNGY) LGS
AFFEWBIRING (%) BEEERRIE (%)  CKREEAM (min)  DEEZHA (min)
1 2 1.0 50 70 3.57 75.9 91.58
2 2 1.2 60 80 3.64 81.7 95.99
3 2 1.4 70 90 3.92 80.3 98.72
4 3 1.0 60 90 3.77 82.4 98.08
5 3 1.2 70 70 3.57 73.1 89.88
6 3 1.4 50 80 3.69 75 92.56
7 4 1.0 70 80 3.66 79.5 94.92
8 4 1.2 50 90 3.59 74 90.63
9 4 1.4 60 70 3.45 69.1 85.92
k, 95.430 94.860 91.590 89.127
k, 93.507 92.167 93.330 94.490
k; 90.490 92.400 94.507 95.810
R 4.94 2.693 2917 6.683
(SR D>A>C>B
A G AB,C;D;
® 8 RAETZMRIETESR
Table 8 Validation experiments under the best processing technology
bl M A (ml/g)  REH G &AW
215 T we— —— - — —— #(mL/g SR Zia
FEEWBR IR (%) BRI (%)  KEERE(min)  BEEEE (min)
AB,C;D; 2 1.0 70 90 3.72+0.02% 80.5%6.16* 96.29+1.05"
AB;C;D; 2 14 70 90 3.61£0.04" 75346324 91.74+3.25

%25 (P<0.05), HHE AB,C,D; LA AR E 4
1, B iR T 2S48 A B, C3D;
2.3 {REHEASCIE

ML AR BT SE IG5 R AN+ 9 o, i 9 Al
F, AESAE 47 °C FIURETIACN 1 d, € 37 °C MIARIT
W2y 2 do W ASLT $EAk A T EE iR 20 °C,
MEEE 60% T RYEIRGTZEHAN 6.5 d.
24 FEAYREIER

TERFeAEA =l T AT 25, 72 i B R AR v an
T HoA A & T ALRS S5 SR R A AR, A
JESe#E, HLINBOGIH, PAERA vk, SFLI—, 8o
TR BT, SFLEEGREE, MR AT O, AL ELEY 3.72 mL/g,
FHET 4 1.15%~1.20%, FLEE H 11.8%~13.1%, 35
0.920, FiEME 0.570, flIEE 338.15 g, HIEHY: 176.61 g-s,
B AN 30 cfw/g im/NFEFR( < 100) (77558
2 d W5E), 754 GB-T20981-2007 THIALH X5 TS 44515
FEFRINEESR S GB 4789.15-2016 £ 244 E SR ARE

9 IHERESILE 37 47 °C R BRI S
Table 9 Results of bread sample test under 37 and 47 C

PREFIRE(C)  PRsEAE (d) W (cfu/g) K5 G (%)
1 45+13 35.10£0.58
47 2 1585z ) 35.81+0.41
2 58+10 35.12+0.34
37 4 189+9GiEHR) 34.69+0.53

MR SIS B B AR b X R
M BREZLR, A MEYE PES R 80.5 47
3 g

TH AL Fae AR D 7 A T 20 2R AT v A Sk ik
e, BRI 2% FRAZ B . 16% BE. 1.0% e ek
1.6% L. 2% Wiky . 10% M . 7K 50%, $H £ F0
5 min 247, BN 6% BRI, 4kZ2 FITE 4 min /2
A5 R 1 e H A RRRR BV AT 5 A R I 2 R 19, i) W] 2k
70 min, {5 27 °C, B 85%, B MBI, 4%
AT K 2= 56 B A TR & I B, B8] 247 90 min, 755
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37 °C, {RJE 80%, feJm B I HLEE, Wi 170/190 C,
] 27 min, Ff AL ZE R & 2 F] 38 C A4 3E47Y)
Jr Rt =], B e R HI s o ASHIFFETIT A RIF74
YA, $E s IR E IR, IO T AR
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