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Effects of Ascorbic Acid and L-Cysteine on Rheological Properties of
Wheat Flour and on No-time Dough Process
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Abstract

No-time dough process utilizing ascorbic acid as an oxidant was investigated. The farinograph
absorption was increased as the amount of L-cysteine increased, while stability and peak time de-
creased up to 40 and 30 ppm of L-cysteine, respectively. Extensibility of the dough was increased
with the increment of L-cysteine, but the ratio of resistance to extensibility was significantly de-
creased. At the same level of L-cysteine, the addition of ascrobic acid by 1.5 times decreased the
farinograph absorption. However, the stability and peak time remained relatively unchanged
upon addition of ascrobic acid. Extensibility and resistance of dough were respectively decreased
and increased in the presence of both L-cysteine and ascorbic acid. In the range of 30-50 ppm of
cysteine, the mixing time decreased and the baking absorption was increased by 1% as the cys-
teine was increased by 10 ppm. The ascorbic acid had no effects on absorption and mixing time.
Bread produced by no-time dough process had no break and shred. The optimum concentrations
of L-cysteine and ascorbic acid for no-time dough process were 40 and 100 ppm, respectively.
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Table 1. Baking formula based on flour weight
Ingredients

Flour 100%
Sucrose 5%
Salt 2%
Shortening 3%
Yeast (compressed) 5%
Water variable
L-cysteine (Only for no-time dough) 30-50 ppm
L-ascorbic acid (Only for no-time dough) 45-175 ppm

Mixing

Straight dough method No-time dough method

| 1

Fermentation and punching Floor time
30°C+£1°C 30°Cx1°C
85% R.H. 85% RH

80 min 15 min

l J

Dividing & Rounding

|

- Proofing at 40°C+1°C
85% R.H. 85% R.H.
80 min 50 min

| |

Proofing at 30°Cx1°C

Baking for 23 min at 210°C

Fig. 1. Bread-making processes by the straight dough
and no-time dough methads.
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Table 2. Farinogram data on wheat flour at various levels of L-cysteine

L-cysteine (ppm)

0 20 30 40 50 60
Absorption (%) 65.8 68.7 69.3 69.8 69.9 70.1
Stability (min) 27.5 18.0 15.0 11.5 1.0 10.5
Peak time (min) 18 10 7% 7% 7 6%
- Arrival time (min) [ 5 4 4 3% k17
Mechanical tolerance 0 0 30 25 25 25
index (B.U.} -
Departure time (min) 33 28.0 18.0 152 144 134
Time to breakdown (min) 39 34.0 13.0 12.0 10% 104
Table 3. Effect of L-cysteine on extensogram of wheat flour
L-cysteine Resistance (B.U.) Extensibility (cm)
{ppm) 45 min 90 min 135 min 45 min 90 min 135 min
0 290 305 400 22.8 20.7 18.6
20 220 250 295 21.3 20.2 21.8
30 210 230 250 20.8 21.2 226
40 190 195 221 22.8 21.2 2.6
50 155 170 175 241 22.0 227
60 145 160 170 23.0 223 23.1
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Fig. 2. Effect of L-cysteine level on R/E ratio.
0-0, 45 min; 0-0, 90 min; A-A 135 min
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Fig. 3. Effects of L-cysteine and L-ascorbic acid levels on
absorption, stability and peak time.

0-0, Lcysteine 30 ppm; A-A, Lcysteine 40 ppm; 0O-O,
L-cysteine 50 ppm

Table 4. Farinogram data on wheat flour at various
levels of L-cysteine with the increment of L-ascorbic acid

L-ascorbic  Arrival  Mechanical Departure  Time to

Lcysteine  qcid fime folerance time  breakdown
(ppm) {ppm) (min) index {min) {min)
{8.U.)
30 0 4 30 18 13
45 3 20 19 14%
60 3 20 19 15
75 3 20- 19% 15
90 3 20 20 16
105 3 20 20 16
40 0 4 25 154 12
60 3 20 16%4 13
80 kY 30 164 13
100 3 30 16 13
120 3% 30 16 13
140 k1% ] 30 16 13
50 0 Vs 25 144 10%
75 3 30 15 n
100 3 30 14 1"
125 34 30 14 n
150 3 40 13 10
< 175 3% 40 13 10
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Table 5. Extensogram data on wheat flour at various levels of L-cysteine with the increment of L-ascorbic acid

S L-ascorbic Resistance (B.U.) Extensibility (cm)
L-cysteine ocid
{ppm) ! (ppm) 45 min 90 min 135 min 45 min 90 min 135 min
30 0 210 230 250 20.8 21.2 22.6
45 310 520 650 19.9 16.0 14.0
60 345 610 780 19.9 15.1 13.8
75 350 640 780 20.1 14.9 13.0
90 350 640 760 20.1 14.6 12.8
100 340 610 760 18.1 14 12.8
40 0 190 195 210 . 8 21.2 21.6
60 295 500 600 20.3 16.8 14.0
80 280 500 650 20.8 14.2 13.2
100 270 550 680 19.6 14.7 12.8
120 325 610 690 21.8 15.9 12.6
140 280 550 695 21.0 14.2 12.3
50 0 155 170 175 24.1 22.0 2.7
75 250 490 585 18.3 15.2 13.6
100 260 480 675 20.9 14.3 13.5
125 280 560 725 20.8 15.5 13.2
150 280 550 735 20.7 14.6 13.3
175 265 560 720 19.6 15.0 13.0
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Fig. 4. Changes of R/E value at 30 ( 0) and 40 (®) ppm
L-cysteine with the increment of L-ascorbic acid.
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Table 6. Effects of L-cysteine and ascorbic acid on bak-
ing absorption and mixing time

L-ascorbic

L-cysteine: . Absorption  Mixing time
acid .
{(ppm) (%) {min)
(ppm)
0 0 64 5.5
30 45 65 4
60 65 4
75 65 4
90 65 4
105 65 4
40 60 66 3.5
80 66 3.5
100 66 35
120 66 3.5
140 66 3.5
50 75 67 3.5
100 67 3.5
125 67 3.5
150 67 3.5
175 67 3.5
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Fig. 5. The changes of specific loaf volume and proof
height at various cysteine levels with the increment of
L-ascorbic acid.

X, control: ©-0O , L-cysteine 30 ppm; a-a, Lcysteine
40 ppm; 0-0, L-cysteine 50 ppm

L~cys. 30 pm
L-Asc. 60 ppm

conm;l
(straight dough)

L—cys. 40 ppm
L-Asc. 100 ppm L-Asc. 120 ppm

L-cys. 50 ppm

L-Asc. 150 ppm L-Asc. 175 ppm

Fig. 6. Internal characteristics of no-time bread.
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