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Effects of Deep Seawater and Salt on the Quality Characteristics of Breads
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Abstract

Deep seawater is pumped up about 200 m water depth, which has characteristics of rich nutrients, low temperature and
cleanness. This study was performed to investigate the effect of deep seawater and deep seawater salt on the yeast growth of
fermented bread. The rate of increase in volume of groups added with deep seawater and deep seawater salt was higher than
that of groups added with distilled water. The pore pattern of groups added with deep seawater was more regular than that
of groups added with distilled water. In sensory property, the bread added with distilled water and deep seawater salt has

the highest score (6.56) in overall acceptability.
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Table 1. Formulas for bread at 1st, 2nd and 3rd with deep
seawater and deep seawater salt

Sarples” I8 nd d
ngediets A B CD E F G H 1 I
Flour Wy N0p g 300p N0 00 0y e N g
Distlled vatr ~ 200g 20y - - Mg 4% w3y Wy 148 647
Decp seavater” S Me Wy - 00 190 - T09% 180%
Yeast ¥ % % % X % ¥ % X 0%
Yeast food 2 25 1% 2% % % 1y % 1 2%
Sugar Bg Bg Bg Xy Mg g ¥y By Ly Iy
Comecill & % - % - ¥ 0% K - - -
Dpemarsd’ - % - % - - - % % %

Mk powder 8 8% & & 8 & 8 8 & &
Butter g 15 15 152 15 15 155 155 15 Iy

YA : control

B : distilled water 200 g + deep seawater salt 3 g

C : deep seawater of hardness 1550 200 g + commercial salt 3 g

D : deep seawater of hardness 1550 200 g + deep seawater salt 3 g

E : distilled water 200 g + commercial salt 3g

F: distilled water 13548 g + deep seawater of hardness 15507
64.52 ¢ + commercial salt 3g

G : distilled water 7097 g + deep seawater of hardness 1550
129.03 g + commercial salt 3g

H : distilled water 200 g + deep seawater sal® 3 g

I : distilled water 13548 g + deep seawater of hardness 1550”

64.52 g + deep seawater salt 3 g
]« distilled water 7097 g + deep seawater of hardness 1550
129.03 g + deep scawater salt 3 g
"Deep seawater ; FHEEEK(BATF 27 n~n A&, BE
7K 1550)
YCommercial salt(2nd bread)
“Deep seawater salt(3rd bread) ; A KHFEERBKPAR

Table 2. Mineral contents of deep seawater and deep
seawater salt (unijt; mg/l)

Hardness of
Contents deep seawater” Deepssle%water
500 1000 '
Sodium (Na) 34.84 69.68 3,300
Magpesium (Mg) 102.58 205.16 7,100
Calcium (Ca) 3355 67.10 7,700
Potassium (K) 26.13 5226 2,300

"Deep seawater ; FHHBKIK(HATFF 2 5 N~ AR &, FiE
7 1550)
“Deep seawater salt ; A KiGEEERKEHE
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Fig. 1. Comparison of appearance of the bread manufactured
at 1st with the deep seawater and deep seawater salt.

"A : control

B : distilled water + deep seawater salt?

C : deep seawater of hardness 1550”7 + commercial salt

D : deep seawater of hardness 1550 + deep seawater salt

“Deep seawater salt ; Z Kifgi Tk KU

"Deep seawater ; HUKILK(L] AFF 2 7~ AREA S, S
K 1550)

E R G

sunieaiiEREER ...

Fig. 2. Comparison of appearance of the bread manufactured

at 2nd with the deep seawater and deep sea salt.

YE : distilled water 200 g + commercial salt 3g

F : distilled water 13548 g -+ deep scawater of hardness 1550”
64.52 g + commercial salt 3g

G : distilled water 7097 g + deep seawater of hardness 1550
129.03 g + commercial salt 3g

"Deep seawater ; IEHIKFLR(HAFF = 7 v~ 2 A i, #E

K 1550)
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Fig. 3. Comparison of appearance of the bread manufactured
at 3rd with the deep seawater and deep seawater salt.
YH : distilled water 200 g + deep seawater salt” 3 g
I : distilled water 13548 g + deep seawater of hardness 1550”
6452 g + deep seawater salt 3 g
I ¢ distilled water 7097 g + deep seawater of hardness 1550
129.03 g + deep seawater salt 3 g
Decp seawater ; FFRR(T A+ F 2 7 L~ 2 RRASiL, VB
K 1550)
"Deep seawater salt ; A KR K BHHE
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Fig. 4 Comparison of pore size on manufactured bread at

3rd with the different deep seawater content and deep

seawater salt.

"H : distilled water 200 ml + deep seawater salt” 3 g

I : distilled water 13548 ml + decp scawater of hardness 1550”
64.52 ml + deep seawater salt 3 g

J . distilled water 7097 ml + deep seawater of hardness 1550
129.03 ml + deep seawater salt 3 g

“Deep scawater salt ; A KHH T KI5

“Deep seawater ; HEHEFIK(H AFF 2 5 N~ 2R Git, %

/K 1550)

Table 3. Hunter’s color value of the bread manufactured at
Ist with deep seawater and deep seawater salt

Hunter’s color

Y]
Samples L a o
A +66.60+0.59 -1.61+0.10 +10.41£0.24
B +67.78£0.52 -1.48+0.02 +7.53£0.05
C +68.57£0.63 -1.67£0.08 +9.33+£0.27
D +66.42 +0.47 -1.55£0.00 +8.71£0.06

YA : control

B : distilled water + deep sea salt”

C : deep seawater of hardness 1550” + commercial salt

D : deep seawater of hardness 1550 + deep seawater salt
“Deep seawater salt ; A KIRH B KR
Deep seawater ; IEWIIFLK(I AT F 25 L~ 2L, TR
/K 1550)
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Fig. 5. Sensory properties of the bread manufactured at 1st
vith the deep seawater and deep seawater salt.

A : control

B . distilled water + deep scawater satt”

C : deep seawater of hardness 1550 + commercial salt

D : deep seawater of hardness 1550 + deep seawater salt

‘Deep seawater salt ; A KHETEGYE KB

Deep seawater ; FHHEKBIK(AARTFF 2 7 o~ A&, HiE
K 1550)
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Fig. 6. Sensory properties of the bread manufactured at 2nd
with the different deep seawater content at deep seawater
salt.

E : distilled water 200 g + commercial salt 3g

F : distilled water 13548 g + deep seawater of hardness 1550”
64.52 g + commercial salt 3g

G : distilled water 7097 g -+ deep seawater of hardness 1550
12003 g + commercial salt 3g

ODeep seawater salt ; A KT f B ABIRE
Deep seawater ; FEUIGELA(HAFF 2 7 L~ 2bkREit, HE
K 1550)Fig.
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Fig. 7. Sensory properties of the bread manufactured at 3rd
with the different deep seawater content at deep seawater
salt.
H : distilled water 200 g + deep seawater salt” 3 g
I : distilled water 13548 g + deep seawater of hardness 1550”
64.52 g + deep seawater salt 3 g
J o distilled water 7097 g + deep seawater of hardness 1550
120.03 g + deep seawater salt 3 g
2)Deep seawater salt ; ACK¥FFEVRRS KBS
"Decp seawater ; ﬁ:(ﬂf&ﬁdﬂ/ﬁ( VAT F 2 7 n~ 26X énil, W%
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