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Abstract

When bread making, the condition of thawing-fermentation for frozen dough were tested in variable
temperature, and measured thawing-fermentation time and volume of frozen dough. L-Ascorbic acid
(L-Aa) was added in frozen dough for the comparison test of develop volume in bread staling degree of
baking bread were measured additive frozen dough which was storages in freezing, staling degrees were
tested hardness with Rheometer. The test for comparison of thawing-fermentation time in variable tem-
perature was shown the condition of dough conditioner at 30°C was most effective for bread making, Be-
cause That condition was required very short time(74 min) But, in this comparison of volume in final
products was shown the products in the condition of thawing-fermentation at 30°C was smaller than the
products at 5 (418 ml). The baking volume of L-Aa additive frozen dough which has under gone thaw-
ing-fermentation at 30°C, were shown baking volume of 420 ml in 2 weeks storage terms to 100 mg /kg
L-Aa additive dough and shown baking volume of 454 ml in 4 weeks storage terms to dough of 200
mg /kg additive weight. Staling degrees of L-Aa additive frozen bread were measured with Rheometer.
The hardness of 100 mg /kg L-Aa additive frozen bread was shown low level hardness in 1~2 weeks
freezing term, 150 mg /kg L-Aa additive frozen bread was shown low level hardness in 3 weeks freezing
term. In 4 weeks freezing term, 200 mg /kg L-Aa additive frozen bread was shown low level hardness
compared with non-additive L-Aa frozen bread. In comparison of frozen bread quality, non-additive
L-Aa products was better than additive L-Aa products in equality of baking shape and external appar-
ence, But in total quality in external and internal apparence, additive 1.-Aa products was better than
non-additive L-Aa products.
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Table 1. Formulation of frozen dough for test

(unit : g)

Ingredients Sponge  Dough
Bread flour{12.8% protein)® 700 300
Mireral yeast food® 1
Compressed yeast 35

Sugar 30 170
Butter 120
S. S. L.(100% stearoyl lactylate) 2
Salt 1
Whole egg 100
N. F. M. S.(non fat milk solid) 40
Water 420 60

A : Dea-Han flour(moisture 13.6%, ash 0.51% protein
12.8%, particle degree 1%) ® : mineral vyeast food
(CaSO, 8%, (NH,),SO; 34.5%, diastase 0.5%, starch
57%)
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scaling, 90 g, C : Kamata KY-250 dough sheeter, D : Daiwa HY-LT1(—40¢C), E : Sam-Sung Electronic Co.
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Fig. 3. Changes of time and temperature in
thawing at 5~15C(A) and 20~30C(B). B. X, [] :
inside temp., +, X, % : outside temp., B. + : 5
and 20C, X, X : 10 and 257, [}, ¥ : 15 and 307C.
Each curve was measured for thawing and fermen-
tation temperature, Thawing, fermentation and stor-
age of frozen dough were carried out 60% RH at
5~30C., 75% RH at 37C and at —23C, respect-
wely.
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Fig. 4 Changes of thawing time(Tt), fermen-
tation time(Ft) and total time(Tt+Ft, TFt) in
thawing at 5~30°C. [J : thawing time(Tt), : fer--
mentation time(Ft), W : total time(Tt+Ft, TFt).
Each curve was measured for thawing and fermen-
tation temperature of frozen dough on storage at
—23%. Thawing, fermentation and storage of frozen
dough were carried out 60% RH at 5~30C, 75%
RH at 37C and at —23%C, respectively.

Table 2. Changes of develop volume of baking
bread in thawing temperature and storage terms

B (unit: ml)
Periods Temperature(C)
(week) 10 15 20 25 30
1 472 462 460 456 450 440
2 470 460 454 452 448 436
3 450 446 444 438 434 426
4 440 436 434 430 426 418

Each of bread was baked thawing-fermentated dough
in electric oven at 200C during 10 min, and cooled at
257 of room temperature, Develop volume was meas-
ured baking bread with the Rape seed method.
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Table 3. Comparison of develop volume of bak-
ing bread to additive L-Ascorbic acid(L-Aa)
(unit: ml)

L- Ascorbxc acid
(mg /kg)

storage terms(week)

1 2 3 4

0 442 438 430 402
50 464 458 444 436
IOO 474 470 454 444
15( 470 466 460 450
2()0 472 468 458 454

Dough condmoneI at 30°C, was baking in electric
oven at 200C during 10 min, and cooled at 25C. De-
velop volume was measured haking bread with the Rape
seed method. [.-Aa additive frozen dough which was
storage at —23C.
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Table 4. Hardness of storage incubation periods at 25 to frozen bread during 1—4 weeks freezing term

(umt dyne/ cm?)

Freezing terms(week) /storage 1ncubat10n periods(day)

L-Ascorbic acid

(mg /kg) 1 Z 3 4
1 3 5 7 1 3 5 7 1 3 5 7 1 3 5 7
0 175 240 285 564 262 278 380 614 332 371 455 635 341 379 470 697
50 155 205 248 472 254 265 364 568 315 338 420 608 329 365 457 681
100 152 180 200 372 163 192 214 386 267 295 372 492 305 353 439 612
150 160 187 213 385 174 205 235 398 242 270 330 465 276 345 421 517
200 163 192 230 4lb 247 260 320 452 254 281 355 473 263 330 395 492

L-Ascorbic acid(l. Aa) were added in frozen dough for comparison test of develop volume in bread staling degree of
baking bread were measured L-ascorbic acid additive frozen dough which was storage in freezing at —23%C, After
thawing at 30°C in dough conditioner, staling degrees of baking bread were tested hardness with Rheometer.
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Table 5. Results of the Baking® bread evaluation after incubation® to L-ascorbic acid (L-Aa) additive
frozen dough®

Quality evaluatior’

Qualities Test max. Samples of baking bread

score N-0 N-1 N-2 N-3 N-4
(External) 35 31.00 30.75 30.75 30.95 30.50
Volume 10 8.75 9.00 9.00 9.20 9.25
Apparence & symmetry 8 7.50 7.50 7.25 7.25 6.75
Crust color 5 4.50 4.00 4.00 4.00 4.00
Evenness of crust 5 4.00 4.00 4.00 4.50 4.50
Character of crust 4 3.25 3.25 3.50 3.50 3.50
Break and shred 3 3.00 3.00 3.00 2.50 2.50
(Internal) 65 53.75 56.50 56.50 53.00 59.50
Texture 10 8.00 8.50 8.50 9.00 9.50
Grain 10 7.50 8.00 8.00 8.50 8.50
Crumb color 5 4.00 4.50 4.50 4.50 5.00
Slicing 5 4.25 4.50 4.50 4.50 5.00
Aroma 10 9.00 9.00 9.00 9.00 9.00
Taste 15 13.00 13.00 13.00 13.00 13.00
Mouth feel 10 8.00 9.00 9.00 9.50 9.50
Total score 100 84.75 87.25 87.25 88.95 90.00

Product specifications
Samples of baking bread
Result :
N-0 N-1 N-2 N-3 N-4

Proof height (mm) 110 112 114 115.5 117.5
Weight (scaling /bread) 990 /912 900 /820 900 /809 900 /815 900 /817
Specific volume(cm? /g) 4.20 4.35 4.40 4.50 4.55
Volume (cm?) 3410 3567 3559 3667 3717

N-0(control) : not add to L-Aa, N-1 : L-Aa 50 mg /kg, N-2 : L-Aa 100 mg /kg, N-3 : L-Aa 150 mg /kg, N-4 : L-Aa
200 mg /kg, A 1 baking temperature at 200°C in electric oven after thawing- fermentation at 30°C in dough conditioner,
B . incubation at 257 after baking at 200°C and cooling into room temperature, © : additive L-Aa dough storage during
4 weeks at —23C.
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Table 6. Result of triangle test

Set 3

gxz7le] Wewel FHd vxe & 293

Set 1 Set 2 Set 4 Set 5 Set 6
Correct respond 10 9 11 7 9 11
Result NS NS NS NS NS NS

NS not significant.

Table 7. Result of paired comparison test

Answer Remark
Moist and softer than control 23 P<0.01
Same to control 2 Signifi-
Dry and harder than control 0 cant
Total 25

No difference 2
Slightly different 5
Different 0
Very different 13
Extremely different 5

Total 25
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