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Effect of Hot Spring Water on Dough Fermentation and Quality of Bread

Ye-Kyung Lee and Soon-Dong Kim*

Division of Food Nutrition and Culinary, Catholic Sangji College
Faculty of Food Science and Industrial Technology, Catholic University of Daegu*

Abstract

The dough fermentation and the quality of bread prepared with different kinds of water such as distilled water, tap water
and diluted hot spring water(SW) from Gyungsan Sipan hot spring were investigated. Content of total soluble solid in the
hot spring water was 8,765 ppm and contents of Na, Ca, Mg and K as major elements was 2,296, 287, 65 and 8 ppm,
respectively. Content of Fe, Cu, Co, F, Zn, Al, S, Mo, Se and Si as minor elements was in the range of 0.002~5.2 ppm.
The pH(6.95~7.68) of the dough prepared with diluted hot spring water(l, 55 times; II, 4 times; III, 2 times) was higher
than that of distilled water. The dough volume after the 1st fermentation was expecially lower in the III, but the volume
of the dough prepared with III adjusted pH to 5.5 was higher than that of the control. The hardness and the strength were
higher than those of the control, but the scores were lower than those of the control in case of pH adjustment(pH 5.5).
The cohesiveness was also lower than that of the control in the bread with diluted hot spring water. Softness and stickiness
of the bread(Ill) were higher than those of the control. But overall acceptability was the highest in the II.

Key words: bread, dough fermentation, hot spring water.
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Table 1. Compositions of materials for bread

Ingredients Concentration(g)
Wheat flour 1200
Water 744
Yeast 48
Shortening 48
Yeast food 24
Sugar 60
Milk powder 36
Salt 24
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%83l ICP-AES(JY 38 Plus, France)® ¥-A138}%th(Kim
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Table 2. Mineral compositions of hot spring water (ppm)
Minerals Hot spring Diluted HW Diluted HW Diluted HW
water(HW) (2 times) (4 times) (55 times)
Na 2296.25Y 1148.13 574.13 41.70
K 792 4.01 1.98 0.14
Ca 287.70 143.82 71.95 522
Mg 65.12 325 16.30 1.18
Fe 0.18 0.09 0.05 0.003
Cu 0.007 0.004 0.002 tr”
Co 0.006 0.003 0.001 tr
F 5.20 0.10 0.05 0.09
Mn 0.08 0.04 0.02 0.001
Zn 0.95 0.48 0.24 0.02
Al 0.01 0.005 0.003 ir
HCO; 172.40 86.24 43.01 3.13
HxCOs 7.25 3.63 1.81 0.13
S 0.18 0.04 0.02 0.003
Mo 0.002 0.001 tr tr
Se 0.02 0.01 0.005 tr
Si 3.08 1.54 0.77 0.06
TSS” 8765 4381 2190 159

" Values are mean of triplicate determinations.  Total soluble solid.

Y 1 trace.
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L Ingredients
| mixing for 17 min
Dough
l

First fermentation
(27°C 75% RH, 50 min)

i
| Dividing of dough |
!
| Rounding |
l

Bench time
(room temperature, 15 min)

l
| Moulding |

!

Second fermentation at 37C,
85% RH for 40 min

!

Baking at 180°C/170C for 35 min

l

Cooling at room temperature

Fig. 1. Bread making processes by the straight dough method.
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Fig. 2. pH of dough prepared with different kinds of water.
Values are mean+tstandard deviations(SDs) of tri-
plicate determinations. Symbols: D, distilled water; I,
hot spring water diluted to 55 times; II, hot spring water
diluted to 4 times; III, hot spring water diluted to 2 times.
Values are meantstandard deviations(SDs) and different
letters on the bar indicate significantly different(p<0.05).

school for bread and cookie in Korea 1998).
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Fig. 3. Volume of dough prepared with different kinds of water after 1st fermentation(right figure: All kinds of water
adjusted pH to 5.5). Abbreviations and symbols: DP, pH adjusted distilled water, TP, pH adjusted tap water; I[P, pH
adjusted hot spring water(4 times diluted); IIIP, pH adjusted hot spring water(2 times diluted); others, See Fig. 2. Values
are meantSDs of triplicate determinations and different letters indicate significantly different(p<0.05).
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Fig. 4. Loaf volume index of the bread prepared with different kinds of water after 1st fermentation. Abbreviations and symbols:
See Fig. 2, 3. Values are mean+SDs of triplicate determinations and different superscripts indicate significantly different(p<0.05).
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Fig. 5. Photographs of bread prepared with different kinds of water.
Abbreviations and symbols: See Fig. 2, 3.

Table 3. Texture of bread prepared with distilled water and hot spring water

. Non-adjusted(pH)" Adjusted(pH 5.5)”
Attributes
D I 1 111 DP TP 1P 1P
Hardness( X 10°dyne/cm® 0.42¢" 0.47b 0.54b 19.30a 0.20a 0.17b 0.16b 0.17a
Strength( x 10°dyne/cm” 0.13b 0.15b 0.14b 0.34a 0.03b 0.03b 0.05a 0.05a
Cohesiveness(%) 44.26a 4263  4060a  26.26b 6407a  6075b  61.54b  59.60b

"% Abbreviations and symbols: See Fig. 2, 3.

* Values are means of triplicate determinations and different letters within a row indicate significant differences at p<0.05.
p g p

Table 4, Texture of bread prepared with various waters

) Non-adjusted(pH)" Adjusted(pH 5.5)”
Attributes
D I i I DP TP 1P 1P
Softness 3.52¢" 3.83b 3.92b 4.18a 3.52¢ 3.83b 3.90b 421a
Stickiness 3.41b 3.59ab 3.82a 3.73a 3.42b 3.63ab 3.81a 3.72a
Flavor 3.04a 2.93a 29la 3.24b 3.01b 2.90b 39la 3.22b
Overall taste 3.22d 3.64c 4.06a 3.81b 3.20d 3.62¢ 4.01a 3.83b

" Abbreviations and symbols: See Fig. 2, 3.
¥ Values are means of 25 panels and different letters within a row indicate significant differences at p<0.05.

* Scores of softness and stickiness were evaluated from very strong(5 points) to very weak(1l point) and the scores of flavor and overall
taste was evaluated from very good(5 points) to very poor(l point).
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