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HolAe Hito] Yohhzw), olefd B AT U5 HE
o= 93 areo WE A, AR o] W wiiolza &
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WS thild glfo] wre WykRe] ¥ HU}l 2 KR E
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A8 A, e 22 U (Dark Northern Spring 80%,
No. 1 Canada Western 20%)& ©]83] 3 g2 g2l
AES (F)USARAA A 357 (HAFE, MAF, LARE A}
£, B Aolx AR drkee] 5L 3
0453%, @2 S 1244%E HAFHigh Ash content of
FlounZ, 3& &F 0427%, @92 IqF 12.62%E MAF
(Medium Ash content of Floun=., & &% 0410%, ¢ri2
stk 12.39%S LAF(Low Ash content of Flour)® A3
U AR G)9Frie Aaw, Age G)eEF HAY, 4
Fe (GAY A" Aae, Eie BAERE ATE
XS AE, £EYS &)Wt AIFS ARt 3 WE
A HEAE= Olympia frost(Bochringer Backmittel Gmbh &
Co. KG, Bingen, Germany)& AH&-3IT}

Farinograph &%. 32|%=17)X(M81044, Brabender Co.
Ltd., Duisburg, Germany) =72 AACC W (5421l wet
300 g8l HWNRE AR WA HEe] 257 301£02°CE
RIS 35ttt £k Bt AEe] $Uo] 500+ 10 BU
(Brabender units)oll =23 u 7X] S5 F2E3)). Fa

LIOPOoRRE  F4S(Water absorption), WHE A]ZH
(Development time), 9H5:2] P4 (Stability), W59 ©E %=
(Elasticity), ¥+52] °F3l% (Weakness), =2 HA| 7=
(Valorimeter Value) 59 3% 33 243l o Hagst 35

HAE AHE-ERTE

Amylograph &7%. 89| of22ayle] 542 AACC W
W (22-10)9 we} opd Z 2] 3 (ASG-6, Brabender Co. Litd.,
Duisburg, Germany)& AM-3} 65g¢] AIEE 450m! 57T
of HEAAAN HEo] Y B9 3d £58 751pmlE X
Ak, et 127 1.5°C9] HIEE 30°ColA 95°C7HA] 7t
GAFIEA paste] F3PIALRE (Gelatinization temperature), 3|
I HEA 2E=(Maximum viscosity temperature), FHLHT
(Maximum viscosity) 5 ZtS 33] &4sk] 1 Haght &
THAE ARSI

Extensograph &7, 28413 X (EXEK/7, Brabender
Co. Ltd., Duisburg, Germany)x AACC HHH(54-10)9] whah

Table 1. Frozen dough formula

Ingredient Flour basis (%)
Bread Flour 100.0
Water 59.0
Yeast(Compressed) 55
Frozen dough conditioner 2.0
Salt 20 —
Sucrose 6.0
Non-fat dry milk 3.0
Shortening, nonemulsified 4.0

300 go] WrHEe} 68l AFE AMBIIAL B e T
g E FRgR 2% AA A 3% F

5871 WkxjEta ohA) 287 vES SlEA deleoE e F
Alo] 500 BUY| EEslEE Eao uel 32 =33t
w0l Tt TS 150+ 0.1 g2 2 33 & 2herolA 209

27} 2L ST, ol9h e WHOR 458, 90%, 13587}
2 W 2348 AN @R 8 vshlie 93
(Area), A=) 3 # 3= (Resistance)= 5cm =0 (BU)E,
7183 A% (Extensibilityys #H2] A4 Zol(mm)z 33 &
Aste] 2 Hagst TEHURE ARSI

WAz 9 23} 4E AT &Y. WTEES Tble 15} 22
o Az WS Karel 5 WHE 7EF =Bl (No-time
method) & AM&SAT? Az FAL 8% 71 (Model HZ,
Hobart Co. Ltd., USA)Z &4 WA Ejtele] A 2=5
20°C, floor timee 0-10%, BA] FAE 190 g0 2 w&s}od
35°Col A 3087 F4 WE71(Model 2611-47-R36 spiro-
freeze, Freezing system Inc., USA)Z W% & ZgH)d ¥4
A2 TR 20°C Y531 (Model CRF-1042D, Freezer &
Refrigerator, Samsung, Korea)o] 27 & ARg-slsich. 34
W} Aeoa] AR SRS 200071 S 3 AEe] 190 g
X408 AYsle] 2% 38°C, FE 85%2 LE7](dough
conditioner, A 5719AE =R 23} wE F, 2000C L&
(Model EPK-32-2, Fujisawa, Japan)ollA °F 3087F +9] 2
Al A7 Wz & 712 100mm A2 100 mm 57 35 mm
2 e ATk

FE &% 2 5y 24, AFe] SR e FE B
(Model MB45, Moisture Balance, Ohaus Co. L., USAE
AMgEl] 105°CellA 307 ARATIE WHeR 33 543}
I 3 Bag ASsth AFe £y SR 371 M7
Fo FANE AMSEE A} AFHOR 33| HHg S sl A
Fo| Hyg F7) F FHoE ke 3R HEAPH mEEA
& ARgesitt.

AT &4, 7Ax =42 RheometerModel CR-200D, Sun
Rheo meter Co. Ltd., Japan)®] Z7d¢] 40mm¢<] adaptorE Af
g3l adaptor Y A2E 10mm, 74 A A &
4kgo 2 IAAZ F, 23] WS Al ASHE AU
Rheometer= maximum weight, distanceE 37831 strengthS
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Table 2. Farinographic characteristics of flour with different ash content
Bread flour
HAF MAF LAF
Water absorption (%) 67.30£0.57% 65.55+0.34 64.50 £ 0.50
Development time (min) 254013 3.0£0.11 30+0.16
Stability (min) 20+0.18 20+0.17 20+ 0.11
Elasticity (BU) 120+£2.92 120£241 120 £ 2.68
Weakness (BU) 45+142 40+ 1.61 25+1.31
Valorimeter value (units) 59+ 0.81 621092 65+ 0.72

HAF=High ash content of flour, MAF=Medium ash content of flour, LAF=Low ash content of flour.

Mean + S.D, based on 3 samples.

Table 3. Amylographic characteristics of flour with different ash content

Bread flour
HAF MAF LAF
Gelatinization temperature (°C) 59.0 £ 0.529 59.0+0.59 59.0+0.67
Maximum viscosity temperature (°C) 91.0+0.60 89.5+0.86 92.0+0.88
Maximum viscosity (BU) 640+ 297 695 +£2.65 745+ 2.47

HAF=High ash content of flour, MAF=Medium ash content of flour, LAF=Low ash content of flour.

IMean + S.D. based on 3 samples.
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Table 4. Extensographic characteristics of bread flour with different ash content

- Area (cm®) Resistance (BU) Extensibility (mm) R/E ratio
our -
459 90 135 45 90 135 45 90 135 45 90 135
HAF 1108+1989 1229+1.63 13404174 5254169 660+271 7154275 163+150 150+139 1474161 3224010 4401014 486+0.10
MAF 12841191 1326+£124 1488155 585+199 745+208 835+276 169+1.75 1371156 140+198 346+0.13 540+0.10 596%0.10
LAF 1216£135 1565+082 1684+£136 575£123 745£252 855+276 164+158 160+152 154+£169 351%0.13 466+0.10 555+0.10
HAF=High ash content of flour, MAF=Medium ash content of flour, LAF=Low ash content of flour.
IMean is min.
“Mean + S.D. based on 3 samples.
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Fig. 1. Effect of ash content in flour on final proof time of dough
with storage time. @-@: HAF=High ash content of flour, O-O:
MAF=Medium ash content of flour, ¥ -¥ : LAF=Low ash content of
flour.
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71Zko] F7FEE 23F WIE Alzbe] S7RIY. Ry
ol & A3 et dXEA.
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Fig. 2. Effect of ash content in flour on moisture content of bread
with storage time. @-@: HAF=High ash content of flour, O-O:
MAF=Medium ash content of flour, ¥ -¥ : LAF=Low ash content of
flour.
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g o83 i FFE sl AREY WFEE e ¥F
AAE AZAFTRE] 1277 200Cx ¥E AGsPEA, ¥
T AR A 717kl e W AFY Fuo) uXe= TS
ZAVE A= Fg. 33 2tk ARAZRE 125371 W% A
A WE AR AF ¥LHe] wske ¥E AR 717kl F
71 wet 7} AR BT PAske 2eE UEpston, LAF
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Fig. 3. Effect of ash content in flour on the specific loaf volume of
bread with frozen storage time. @-@: HAF=High ash content of
flour, O-O: MAF=Medium ash content of flour, ¥ -¥ : LAF=Low
ash content of flour.
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Table 5. Changes of the hardness of bread made by different dough after different frozen time with storage time

- Frozen storage time (weeks)

Fig. 4. Effect of ash content in flour on the hardness of bread with
storage time. @-@: HAF=High ash content of flour, O-O:
MAF=Medium ash content of flour, ¥ -W¥ : LAF=Low ash content of
flour.
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BE AA9 A% 71 M B AF Ak s} 3k
2g olgsl i FFE FEsie] AR WER e
AAE AZHFRE 12578 200ClM s ARshan,
F AR A 71700 mE g AT} Aol viAle 99
ZARRE AfE Fig 49 Zth AxHIREH 1027 ¢ A%
W AR AlEe el WMsks e AF 717kl Sk
et 7t A B SRR Ao UEROr, W A7
ol wet B FFol e WNREE olgstel vkE W A
o] A WsjlX] HAFe= AA8] F7kshe Whd LAF= +
3] Skl B3 W A 71zte] 45 ofslolr = W

oL offt rlo
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(Unit: dyne/cm?)

Frozen time Storage time (days)
of dough (weeks) 1 3 5 7
HAF 57.09 £ 0.84% 69.80£1.04 7420+ 1.45 88.30+1.89
0 MAF 52.47£1.09 80.00+1.21 8770+ 1.69 92.10%£1.95
LAF 47.64 +1.00 64.00+£1.20 78.00 +1.60 84.40£2.01
HAF 61.00+1.01 74.60+1.24 94.10+1.52 108.40 + 1.63
1 MAF 62.90%1.16 87.60+£129 109.80£1.70 123.10+2.01
LAF 58.00%1.10 66.00 +1.30 88.00 £ 1.60 98.00+2.10
HAF 65.80£1.08 89.20+1.32 115.00 £ 1.65 124.10 £ 1.99
2 MAF 69.80+1.24 94.00£1.32 1123+1.78 127.80+2.02
LAF 64.00% 1.10 80.00 £ 1.40 98.00£1.70 108.00 +2.00
HAF 67.10£ 1.12 92.10+£ 141 12890+ 1.72 132.10+£2.21
4 MAF 7150+ 1.23 9230+142 11580+ 1.79 124.6£2.10
LAF 69.30£1.18 83.60£1.50 104.80 +1.83 125.7+£2.20
HAF 69.30+1.28 93.10+1.89 128.90 +2.05 133.10£2.98
8 MAF 7290+ 1.54 98.60+1.99 121.6 +2.01 13920+2.78
LAF 7150+ 1.45 87.90+1.69 109.50 +1.99 128.30£2.24
HAF 9230+2.51 127.80 £3.04 158.50 £ 3.55 177.70 + 4.08
12 MAF 106.40 +2.89 129.90£3.29 16020 +3.78 169.70 + 4.05
LAF 89.00x£2.35 107.30£3.05 128.10+3.45 147.50+3.99

HAF=High ash content of flour, MAF=Medium ash content of flour, LAF=Low ash content of flour.

“Mean * S.D. based on 8 sample.
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The Effects of the Ash Content in Flour on the Rheological Properties of Frozen Dough

Seok-Young Kim, Jac-Heung Han', Young Song® and Si-Kyung Lec®* (Department of Baking Technology, Korea
Tourism College, 'Daehan Flour Mills Co. Ltd, Seoul Korea, *Department of Applied Biology & Chemistry, Konkuk
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Abstract: This study was conducted to investigate the effect of ash contents of bread flour on the rheology of frozen
dough in making frozen dough by measuring amylograph, farinograph and extensograph. The quality of frozen-stored
dough under freezing condition (—20°C, 12 weeks) was evaluated by measuring final proof time, moisture content,
baking loss, loaf volume and hardness of bread with storage time. In bread flour with high ash content farinogram
showed that water absorption, degree of softening increased but valorimeter value decreased. In bread flour with low
ash content amylogram showed that gelatinization temperature and maximum viscosity increased and extensogram
showed that the area and resistance of the bread flour increased. As the proof time increased the extensibility
decreased. Final proof time of frozen dough was shortened at the bread flour with low ash content with storage time.
In bread using the flour with high ash content, moisture content, increased but baking loss rate decreased while the
hardness of product increased slowly with time. But in bread using the flour with low ash content, the loaf volume
of baking increased but the hardness of product decreased. As the frozen storage time was shortened, the product
was more stable and better in quality.

Key words: bread flour, frozen dough, ash content, farinogram, amlyogram, extensogram, hardness
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