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ABSTRACT

Hard American red spring wheat was used as the raw material. Milled flours were divided,
according to their respective extraction rates, into groups A (71%), B (69%) and C (64%). First, the
Farinographic and Extensographic properties of the three flour samples were determined. Next, three
additives, including ascorbic acid, azodicarbonamide (ADA) and glucose oxidase, were selected and
added in four dosages (25, 50, 100 and 200 mg/kg) to the flour sample with the high extraction rate

(Flour A). The loaf volume of the toast made from Flour A was tested and used as a reference for
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selecting the optimum additive and dosage. Finally, the flours with medium and low extraction rates
(groups B and C, respectively) were combined with the optimum additive and in the optimum dosage
to explore the effect of the additive on the rheological dough properties of the flours with different
extraction rates and to evaluate the quality of the toasts made from each. The results showed that the
loaf volume of the toast made from the flour with the 100 mg glucose oxidase/kg flour was the
largest. The peak time, departure time, stability and valorimeter value of the Farinographic properties
of the dough increased as the glucose oxidase was added. As this oxidase was added, the resistance of
the Extensographic dough properties also increased, but the extensibility decreased. Moreover, the
loaf volume of the toasted bread apparently increased.

Key Words: extensographic dough properties, farinographic dough properties, flour additives, loaf

volume, toast, wheat flour
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Moisture | Crude Protein Ash Wet Gluten
Sample* .
(%) (% wet basis) (%) (%)
A 14.03%* 12.77° 0.53" 38.07°
B 14.03° 12.68" 0.51° 37.47°
C 13.99° 11.91° 0.47° 36.27°

ﬁ%ﬁ 1. *A=hard red spring (HRS) wheat flour with 71% extraction rate,
B=HRS wheat flour with 69% extraction rate, C=HRS wheat
flour with 64% extraction rate.

2. **Means with identical letter in the same column are not

significantly different (p>0.05).

%2 iji‘l[l%i?e‘%!ﬁin {“7& (100 mg/kg) IV A~ B % C3E¥s
V3Ef# Farinograph ﬁl‘f_ﬁf@

Farinographic properties**

Sample* | wa PT | MTI | AT | DT | ST
(%) (min) | (B.U.) | (min) | (min) | (min)
A 64.9%** | g1° | 28° 3.2% | 164" | 132" | 72¢

\A%

A+GO | 64.7° 13.5° | 12¢ | 3.1° | 258" | 22.7° | 88"
B 64.7" 934 | 23 | 2.5° | 18.0° | 155° | 77¢
B+GO | 64.6" 12.8° | 18° | 2.7° | 23.4° | 20.7° | 88"
C 64.4° 10.0° | 21 | 1.7* | 21.2¢ ] 19.5¢ | 79°
C+GO | 64.8" 126" | 25™ | 2.4° | 22.2°] 19.8° | 85"

ﬂ%t : 1. *Sample A, B and C are the same as shown in Table 1.

2. **W A=water absorption, PT=peak time, MTI=mixing tolerance
index, AT=arrival time, DT=departure time, ST=stability,
VV=valorimeter value.

3. ***Means with identical letter in the same column are not

significantly different (p>0.05).
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Extensographic properties**
Sample* A45 A90 A135 E45 E90 E135 Rs45 R;590 R;5135
(cm?) (cm?) (cm?) (cm) (cm) (cm) (B.U.) (B.U.) (B.U.)
A 142,204 152.0° 149.0° 198° 180° 178" 266° 362° 367°
B 161.6° 167.0° 171.4° 225° 178* 174 238" 387" 460°
C 173.1° 179.5° 176.7° 192° 138" 130° 363° 731° 780°

=£ 1 1. *Sample A, B, and C are the same as shown in Table 1.

90, and 135 min aging.

2. ** A=area after 45, 90, and 135 min aging. E=extensibility after 45, 90, and 135 min aging. Rs=resistance to extension at 5 cm after 45,

3. ***Means with identical letter in the same column are not significantly different (p>0.05).
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Fﬁﬁ'ﬁﬁi » 4 H?E'%‘f*km {*J[@Wﬂ‘rgﬁ[lon s R
15711 100 mg/kg W% PRt - H RIS ]
“[110.12+Berland A1 Launay [14] & it T 31 [~
%ﬁ‘ﬁfﬁ%ﬁf pfﬁ'srf;l ; Gujral #[1 Rosell [20] gfj’fimr;;fgti KRR
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PR sy AR S SV R T
Ve 100 mg/kg VS b1 FEHESREE R BEE C R
&AM Farinograph ~ Extensograph 4 1% {ifi = -+ il
o F 2B IF100 mgkg VA EE TS A B
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SR IR AN - R 4R 0 A B CEER
Extensograph R { [ 1.1 a7 B E S8 (= T o

ST [0 e PR B S [ TRy e S
5 > PR, A <7W~?Jiﬁ'w’lf@tfﬁ SRR R
B B B S [T ltﬂ p#ﬁ AR S ANE T GlEEs
P g (] [0y 2 SRR A IBR0
R4 1 1 44 - Gujral #{1 Rosell [20] % EET ARG HE
AT 1\?%”@@5&%@['%5@5 (TR Sy AE A B e
P -

,’“‘J[I%f{-aﬁgn (*fE (100 mg/kg) v A~ B % CiEK

V3= Extensograph ':Iﬂj eS|
Sample* Extensographic properties**
A135 (cm?) E135 (cm) R;135 (B.U.)

A 149.0%%** 178° 367"
A+GO 180.4° 129¢ 858"

B 171.4° 174° 460°
B+ GO 155.2° 119 791°

C 176.7° 130° 780°
C+GO 152.5¢ 95° 1000 1 *

=£ 1 1. *Sample A, B and C are the same as shown in Table 1.

2. **Extensographic properties are the same as shown in Table 3.
3. ***Means with identical letter in the same column are not

significantly different at p>0.05.
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[19] ~
[15] Fmﬁmj B ATy Wihfrﬁﬁp&ﬁcpﬁ} BTE T E| Fi
(EH] > B R  CTEE  [SEEE T A 1 gliadins 71 glutenins
[ S I PERAEEESUTY  Bonet 374 [15] pUpA

EI}‘F’,L 17+ glutenins 11~ '] HMW-glutenin pbZ | #Ep& [=

?U‘Iﬁbcf?,iﬂql Fﬁ[![@"r o Dunnewind = * Bonet =~

EE=A

HEH PSS T
mﬁﬂ’hwﬂ“
EAN NIk EE 2 A

B E L DR 5 T B2 A i
LRI pAERS I S A o A
FJL?H IV FER P
[~ ADA W iyEiphs PP [P aERS o 5
TN BT 100 me/kg VA E RS [ TR T AR FH%J
B ARG % L I K pa;«z,%ﬂwg?a%ﬁ» b 357
Y FSTFRE DA 0 (RS R
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) B2t o

IS

gy EA

A B SRR ielfs

/:H/'F"ﬁi:ﬁ NN

T[4 [~ [="] » Gujral #{1 Rosell [20] ~ Rosell &7~ [25] 3™
A F VR B (T (8 RS TV
# 5 IFARMES (ST (100mg/kg) A~ B W CIBBHIRD X FIY {@F;‘Fﬁpﬁjﬁﬁ\'
Appearance . . L
Sample* Size of air vacuole Hardness Stickiness to teeth Flavor Total acceptance
(color and luster)
A 5.00%%* 5.00° 5.00° 5.00° 5.00° 5.00°
A+GO 6.00° 450" 4.40° 2.50° 7.00° 7.80%
B 6.00° 4.67" 4.00% 4.67" 5.50% 6.33°
B+GO 6.00° 3.00° 3.33¢ 3.00° 6.33" 8.00°
C 6.14" 4.00° 4.50° 5.00° 5.86" 6.29"
C+GO 6.50" 3.50% 4.00" 3.50° 6.00" 7.00"

F%t : 1. *Sample A, B, and C are the same as shown in Table 1.

2. **Means with identical letter in the same column are not significantly different (p > 0.05).
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