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Characteristics of color wheat whole wheat flour and its influence on
biscuit quality
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ABSTRACT: Objective To explore the physical and chemical characteristics of color wheat whole wheat flour and
its influence on the quality of biscuits. Methods The whole wheat flour made by the full milling method and the
re-adding method recorded as Yuzhou No.1 re-adding powder (YZ1-HF), Yuzhou No.2 re-adding powder (YZ2-HF),
Yuzhou No.l total crushing powder (YZ1-QF), Yuzhou No.2 total crushing powder (YZ2-QF). The nutritional
composition, damaged starch content and other indexes were studied, and the two kinds of whole wheat flour were
mixed with ordinary wheat flour in different proportions to explore the influence on the color, texture, flavor and
sensory score. Results The ash content of YZ1-HF and YZ2-HF in nutrients decreased, the proportion of insoluble
dietary fiber increased, the peak viscosity of YZ1-HF and YZ2-HF, grain viscosity, final viscosity, appreciation, and

decay values increased; when the proportion of colored wheat wholemeal flour was 50% or 75%, the hardness and
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brittleness of the biscuits were lower. In the principal component analysis of electronic nose for colored wheat

wholemeal flour proportion of 50%, it had a good performance in principal component 2. Conclusion Color wheat

whole wheat flour has a high nutritional value, the right amount of color wheat whole wheat added to the biscuits can

improve the quality of biscuits. This study can provide a theoretical basis for the development of wheat wheat in

biscuits and flour products.
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jilll3

0 35

RN I HA R I ETRME, |2 A58
AR S B M, A0 TN, SOk X /N
M R /NN VB BFEUE SR /N | BT
BRI, HIMEEoR & & /N, IR o/
A B RO E S B TR (D el ae DR N
R, R T W, H/ANERRRTL . SRR S ARZERY
FIXT 1) 5 AR T8 B AR IR A — B/ N2 ). 4 e
P& BRE R T 4E | AEAE R | T R AR WIS YEY B A
IrRERSE BAT VATV, O FL AT LATOUSH 25 i S5

FURTR 2 A R Z A2 OB B 1R, BEA R
A A PAT IR AR PR . BB B X R A G, A
A IV I A SR B A R R DT R £ Ay ) R DY, N
T 1 R A2 A2 T 5 BTN . A 0 T AL T 91 X f B
IHREVE R A AT oR, AR AR A 222 o, il 4k
TR B VR U 2 R 22 A e ), D HE B 3R Gy« Y T A
T TR R RO R SR bR . PRI A Ak A
A Ta) He 5] 5 35 e /I 2 3 52 P ol 4 0F T, R R OF T
PE LR B SRR o XA SURIT TR A A A
W IR EL, 3T AT GET ™ ah R KR, 055
MHIHTER, R 2L YT IR Z 422" b i F
ik oy S

1 MR5ERE

1.1 #R5IRF

FBEBMEBE 1 5(YZ1), BEBNEE 2 5(Y22).
/N FE 22(022) TR ARl R At
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JEE ARG E, B GMP 54,
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% 1.3.1 1 YZ1-QF, YZ2-QF, YZI-HF, YZ2-HF ##%
B 0%, 25%. 50%. 75%. 100%HY H {75 /N 2 45 3 22
122-QF IREEL, #&EELERUT.

BT HIFE S 2w AT 0 RS e . LA
WEZBETE, A 15%K G0 10% 0 1% .0.9%

INGRET . RIS R AL I B 2 2.8 mm &,
PIEISFIPET IR, 45 1 BVBE: 2k 150 °C Tk 150 °CHEil
7 min; 552 BB Bk 180 °C. Tk 170 °CHEhil 9 min, £f
BHEIE TR AT

1.3.6 &&FnE

KRS B AN E R AN E BT aF, S0
Az M2 I E
1.3.7  FiH4kim 2

K TA-XT Plus #JPEDN & AR (/N2 4y DF T 3
e . SHEAAF SR il . SHOEN: 2k
43 Mt (texture profile analysis, TPA)EZERL, [RATE PSO
Bk, EMRET A A 2.0 mm/s, i A R A
N 1.0 mm/s, S EERE R 2.0 mmy/s, HHER S
5.0 9, R4k 60%.
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BRI T MR AE T S RSO 1415109 7 1%
FHEAT T Ak BRI S g B 2F MU HE F 20 mL
TSR, INFGEEE A 60 °C, F5£% 30 min, k5 525 F-fiy
Ja, EATREGRTIN  REARER TR 3 T T, TS
FE AT AUERTH 30 min, FIVETRS SIEVE R T 2GR

®1 =EGTREIFNITE

Table 1 Sensory evaluation criteria of whole wheat crackers
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ARG, BRI T b R R MR R 60 s, oo
LR A FEVERT IR R 100 s, JAZRARTIA] 10 s, VEREMER )
INFE] 5's, SEFEME 400 mL/min, HIBCERERASEHE AT
38T
14 BUELIE

iR F 3 E A S5 R S AR IR 25 ROR, I
JH Origin 2022 3k, SR SPSS 2022 Bds# i
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2.1 FEFHEIMARMNFEEEZHMBRNEN
2.1.1  PRARSEARATHT

M2 2 ATH, B2 e R J22-QF M. BE
TG SR RS R, PR SR E 2%
oy v T M G £ 2T A 1 L IR . P TR RS A N
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TR A0 B AR AR, DA A 08 2 1 7 1) T

GMP & 15t 15 1 [T A9 0 1 S5 A W s %) R e 200
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FETR R, R E W AR R RS KR T 2 By B (BT AR R)
fiim i FEEDVERAME, iR GMP A4
T

R AT U NE B A sk A L WEE . UKL
WA R FIAE A E AP, hE 1 ATH, J22-QF hERE 1
Hm TIEEASE, BE/NEPNZMZ, J22-QF &N
HeEEEASRAILETEZSEN. BESRTERE
Ho e, BEEEARZ.
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B 4 AT, J22-QF WE(HAE | wimiflm k. EAHE
B - J22-QF TEME KRR L8R 2 fb . e vedr, TR
EWREZ J22-QF PREMEIEELY: . ZMEY IS
% MR EE 4b, YZ1-HF 5 YZ1-QF .YZ2-HF 5 YZ2-QF
AH L IR R R PR AR R 0 . AT BB T IS 22
AL T2t ek, NEtEEaEdgESEn, £2mh
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Table 2 Nutrition content of colored wheat whole wheat flour

EisLzn J22-QF YZ1-QF YZ1-HF YZ2-QF YZ2-HF

K53 1% 10.97+0.06° 10.45+0.12° 11.16£0.11¢ 11.49£0.19° 11.33+0.27°

HER/% 13.63+0.38" 15.53+0.42° 15.48+0.40° 15.45+0.93* 15.34+0.26°

TERY/ % 59.60+1.38" 54.90+0.42% 54.00+0.89° 56.42+0.48° 55.70+1.00%

K53 1% 1.49+0.02¢ 1.56+0.02° 1.49+0.01¢ 1.57+0.01° 1.52+0.01°

RE Wi /% 1.87+0.07° 1.70+0.03¢ 1.64+0.07° 1.94+0.02" 1.98+0.03°

LR 4 % 11.68+0.31° 12.50+0.07* 12.40+0.09% 12.00£0.05% 12.09+0.03°

ARG A 4% 10.07£0.18¢ 10.55+0.21° 10.80+0.07° 10.12+0.03 10.44+0.06"

AR BT 4% 1.67£0.11% 1.85+0.02° 1.55£0.06" 1.78+0.09% 1.60£0.18

T AT RN [ 2R 22 5% 8 2 (P<0.05), T,
*3 KELEHIBGIEN. REHFS GMP EE
Table 3 Content of damages starch, wet gluten and GMP in color wheat whole wheat flour

SN 122-QF YZ1-QF YZ1-HF YZ2-QF YZ2-HF
PATEN 1% 20.65+0.10° 22.94+0.18° 21.78+0.16" 21.29+0.33" 19.87+0.17¢
MR/ % 32.53+0.82° 35.69+1.04° 36.99+0.92° 33.79+0.70° 33.96+0.38°
GMP/% 4.12+0.11° 4.65+0.02" 4.76+0.08° 4.61+0.03° 4.62+0.02°
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Fig.1 Protein composition of color wheat whole wheat flour
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WP i s AT, RIS E MBI, LT b
BEMAR, LR BIXTIE TR LT, o A B, AT
W5 B Bifi 45 % 22 422 oy Lo 4 v, R T 2R T 2 €0 B B A
. YZI-H, YZ2-H B+ L. b fE[R— He st ko
YZ1-Q. YZ2-Q B ¥, afeR /N a3 Kt i tb ok 0% B i
B, TR Ol 25%K, a ik, B & HORETR T, a'tf
Tt . A VETRE PR AT A, R A/ Ry ) A
50%, KEE AT EEES T, IR E/NE2FE
W 7 Head T e ez A A .
222 RREVRHIF E A BB T RS

M 2 aTH, 2R G 0% BT A 5 i vk
eflK. FTRESEARUSINE Z £ M, PEHmh & AR &
AR, R T R S I A R R LA
7 25%55 100%0F, 4 22 8 00 i 52 5 e v 8
WM. YZ1-H, YZ2-H YFTAHLEL YZ1-Q. YZ2-Q YT
St — e RS, ATRER YZI-H, YZ2-H YT R
R A B SRR EEREAIR, — R SRk 1R A AR 1 4%
S, T X 2% ST R AR R T, NI AR R R, DET
1 5 5 Wt s/ N o

T4 RRETHMCEN

Table 4 Gelatinizing properties of color wheat whole wheat flour

EiEL 7D J22-QF YZ1-QF YZ1-HF YZ2-QF YZ2-HF
VAL /cp 2451.50+6.36° 2771.00+38.18° 2988.50+26.16° 2766.00+8.49° 3045.00+4.24°
BERGEE /cp 1896.50+10.61° 1933.00+1.41° 2018.00+7.07 1827.00+9.90¢ 2034.50+2.12°
AR lep 3238.00+14.14° 3176.50+13.44° 3467.00+21.21° 3128.50+14.85° 3518.00+2.83°

FEIE/cp 555.00+4.24° 838.00+39.60° 970.50+33.23% 939.00+18.38" 1010.50+2.12°
Al F+-{E/cp 786.50+20.51° 405.50+24.75° 478.50+4.95 362.50+6.36° 473.00+7.07°
WA/ °C 76.34+0.07° 70.10+0.02° 69.95+0.01° 70.10+0.03° 70.03+0.11°
x5 TRILGIEESERHTEEFIN
Table 5 Color analysis of different proportions of color wheat whole wheat flour biscuits
TR b B 22
HRME  AFESHK
0% 25% 50% 75% 100%
L* 66.42+0.39* 62.92+0.46° 60.30+0.63° 56.46+0.21° 54.37+0.52¢
YZ1-Q a* 7.2240.11° 6.04+0.19° 6.1140.23° 6.21+0.12° 6.33+£0.27°
b* 24.47+0.18" 20.54+0.26° 18.47+0.60° 17.134£0.27° 15.80+0.51¢
L* 66.42+0.39* 62.73+0.21° 61.34+0.31° 57.29+0.26° 55.59+0.83¢
YZ1-H a* 7.2240.11° 6.07+0.15° 6.14+0.28° 6.12+0.16° 6.27+0.15
b* 24.47+0.18* 21.69+0.42° 18.55+0.39" 17.70+0.53° 16.07+0.35¢
L* 66.42+0.39* 63.04+0.38° 60.88+0.24" 57.45+0.24° 53.86+0.95¢
YZ2-Q a* 7.2240.11° 6.23+0.14° 6.49+0.21° 6.64+0.23° 6.81+0.17°
b* 24.47+0.18" 22.37+0.38° 20.67+0.29° 19.45+0.18° 16.65+0.42¢
L* 66.42+0.39* 62.53+0.24° 61.72+0.37° 59.27+0.15° 55.16+0.77¢
YZ2-H a* 7.2240.11° 6.14+0.19° 6.28+0.13° 6.30+0.26° 6.40+0.43°
b* 24.47+0.18" 22.92+0.46" 21.08+0.26" 19.71£0.19° 17.74+0.08¢
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Fig.2 Analysis of biscuit texture of whole wheat flour with different proportions
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Fig.3 Sensory radar map of whole wheat flour biscuits in different proportions
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