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The Effect of Deep Sea Water on Textural Properties
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In order to clarify the effect of deep sea water on the texture of Japanese noodles (Udon), two kinds of
Udon with or without deep sea water were prepared (DSW : deep sea water was added to flour in the ratio
39 : 100, Control : 25% NaCl solution was used instead of deep sea water). Physical properties and micro-
structure of both noodles were compared after boiling for 12min. Both tensile strength and elongation of
DSW were significantly higher than those of Control. This result suggested that an addition of deep sea
water positively contributes to the textural properties of Udon. A natural scanning electron micrographic
observation of DSW showed finer network than that of Control. Udon prepared with 2.5% NaCl solution
containing 0.04% Ca and 0.04% K showed almost same value in tensile strength and elongation as DSW,

(36)

suggesting that Ca and K play a major role in the effect of deep sea water.
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Table 1 Cation composition of salt solution used for Table 2 Effect of deep seawater(DSW) on textural

preparation of Udon

properties of Udon

Na Mg Ca K

Type of salt solution 1.0% 0.1% 0.04% 0.04%

Tensile strength*

3 *
(kg/cm?) Elongation

Type of salt solution

2.5% NaCl solution (Control)
Control (pH 7.6)
Control+Mg (0.1%) (pH 7.6)
Control+Ca (0.04%) (pH 7.6)
Control+K (0.04%) (pH 7.6)
Control+Ca, K (pH 7.6)
Control+Mg, Ca, K (pH 7.6)
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0.04% 1273 % X S ic b & LT 25% NaCl g ichn A
b EESH/AKE LTHW (Table 1)

2.5% NaCl solution (Control) 0.398£0.022 1.34%0.24
DSW 0.435+0.021 1.74%0.21
Control (pH 7.6) 0.413%£0.018 1.40%+0.25
Control+Mg (0.1%) (pH 7.6)  0.407£0.013  1.40%0.17
Control+Ca (0.04%) (pH 7.6) 0.429%£0.019 1.54%0.22
Control+K (0.04%) (pH 7.6) 0.426+0.020 1.52%+0.17
Control+Ca, K (pH 7.6) 0.449%0.013  1.73%+0.29
Control+Mg, Ca, K (pH 7.6) 0.423%+0.026 1.69%+0.24
* Mean=®SD (n=20)
EBERSLUER

1. SEADYMEMMEEICRIZITEEREBKOEE
MEEREIEK DA DIEM R BLESR M Z Rl —c LTH LA
B, P ORIE K O N-SEM 1T & % MikEE OBl
AT, PRI S & A QYT R IF IR A e L
fo. 5 EA OIS T EEE K DB A Table 21T
L7, DSW @5] -k @ IE 0435 kg/cm? & 750,
Control ® 0398 kg/cm? ICHNTHREICEGML -T2 (<
0.01). 7z, DSW Offitrd 1.74 £ 7251, Control DY)
LAO ITHERTHRICEL o (0<001). O &, i
FEREIKDS S & A OYIIEIERICSE 545 EA2R LTV A,
5 EAOYIEICIE, BIhD /I VT voF v T v S0k
S BAR L T W B2 RS 59 3R IC X D
Hirh D 7 v 5 v ORI S % L AR EE TEAMBE i T
L, TRE~H & BEWHEE T3 7L 7 v OFARERES 1S & 2p 78
ZEDED HN, T OIS DEVPWW THOF| 55k D
WKL BYMEEOHBICRESREL TS D EHEL
fo. Ffo, ARG HhDF v 7 v OFEEREE 7 54
A EBETHMBEETHEL, 5 SADHE S RBHR O
THOTRE LB PACRART 2 A WE L. EHOY 3%
WD F 13 C oYtk & EEEEEE THEMSE (N-SEM)
BT X 2 MAE ORic—EDRRN S 5 T LA S »
IZL, N-SEM 23»F 13 OREEICEN S FEREL S
TEERE L., 22T, HEAICOVTH N-SEM T &
B kS OB 2 il A 7

& Tid, DSW, Control & dicF v 7 vhiEEbN
BRNEHORFNEES N, maEEIcERR SN
1ip o, F70 12 B ORE T, WEEE b INET
RSN IRRIER SN, Rcg—Rkiimcd
D, HWEERICEIRONE L -1z (F— 2 3EK). RS
500, FEAE a7 3 5 — VI X - TR O %
Mgz &T, HEED VT VAN EETXE %
WELTWa, 22T WESOHEY ITHEL T, wTliz
BRI L 7230BHC > W T, N-SEM IC & D %8 L 72, Fig.



422 HARMRZETEATE 552 % 5 95 2005 4 9 H (38)
0.55 2.0
0.50F
D g J
eep sea 8 7
water £ 0451 /
(DSW) < _ g
5 9/ 5
2 0.401 S15F
g / E
a €3]
%a%—%%
g //
=
Q%—éé
0.25 EEF 1.0 .
NaCl §§g§$§ ¢§é§4§
solution (SN ¢P
(Control)

Fig.1 Microstructures of Japanese noodles (Udon)
prepared with or without deep sea water

A small block was cut from the Udon sample with a
dissecting blade. The sample was mounted on copper
sample holder with adhesive of vinyl acetate and
examined by wusing a Hitachi S-2380N scanning
electron microscope operated up to 15kV.
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Fig. 2 Tensile strength and elongation of Japanese
noodles (Udon) prepared with deep sea water or
surface sea water

DSW : Udon prepared with deep sea water.

SSW : Udon prepared with surface sea water.

Control : Udon prepared with 2.5% NaCl solution.

*** . No significant difference in tensile strength and
elongation was found between DSW and SSW.

NaOH /AF#ZIC & © pH ZigrEREE/K L [ERE 997 v ) 1
F7.6) WL O%E, INERITNA, H£5EA%ZH
Bl Wb, KA A v, EAWELTRML
(Mg*" :0.1%, Ca®" :0.04%, K" :0.04%, Table 1). %9
EADYEE %A Table 2 IR L7z, Mg* RNl &
AT, Hl-o8E0ERE - Y E b Control & HEAZEY
SNtEhrotz (p>005). Ca?' b L RK RINCLD,
5l -8R D RS - X & Control KD HE (p<0.01) ITH
MU 7223, DSW AT, 5] -8R D I3 THE L, Y
BEE (<001 ITED» -7, —F, Ca?t & K™ 2L
29 EATIR, MU DSW NS EAICIUEL, 5]-iE
DERE RS TS ot 72 Mg, Ca*m LUK o=
BEMAIS EATE, 5l-oRDEE - & & DSW iR
mo EAEEEENED N>z (>005). Thd
DOFERD S5, DSW ORI, SENsFEELICK, i
Ca?" & KM ITERIT 5 Z &Rz, —4, oo
THIR, BEEKCLEEND T E00, HBIEFEBEKICE
BHJTIEEL, #KELTOMEICE S D EIEERSN
5. =T, BRIMAETHOK L 2 £ K (SSW) %
WTHOEAERBILAE T A, Fl-0R0 G - & b
DSWiHEM > EFAEHFEREZRED N> 2 (0>
0.05). (Fig.2)

MERIEIK G, (RIRZEM, =REE ek, (x5
VR, TEEES EORAAE L TEBYD, ThodH b,
BREANOFFITOWTIE, T x5V, ERENE
FHINE., 5 EADYHENDERBIKORICH VT,
HAKE LTOMEICERNT 2 b0 s N, Aafs



(39)

R - Mt S EAOYIEANDEEEK D R 423

L CoORMEEZIEG, IRRERERKICACTER =
F5b, WHEOZEL TV AFEERKONEIE, BRTH
Zh0EEZOND. SRNZEHEERKES % > & A B
ICHW 29, S E L TNERITd 5 NaCl o E|&H
1% &, —fBIc> EAICHVON S AEOEIS 3~4% 1Tt
NTEVWEH TR =LK L, 5%, BEEBKS
U EEEEKEL > EABGEICHW IS ORIV T
bR 2NN H A .

L2 #

5 EA DY KT T B RBIK D528 (DSW) % kgt

L.

(1) DSW U DSW OfRb 0 ic 25% BIE/KE/NER:
GERB78) 1kgixtL, 390mlifhnL < 2 fikHo
S EAZTELL, PIMENE E N-SEM #2772 &
A, PETIE, DSW RS EA DT, BRI
95 EATHAEREE, ModkicE W EA/R L7, N-SEM
BT, AMKENS EAIE~N, DSWIRNS &
A DHIFRENZE T H - 72

(2) 25% BIE/KICDSWIZEEN B EEE A 4 ~
(Mg?t, Ca* K" ZMATH EAzRBILz&C
Ca’* L K" Z &L bithAlco EAT, MERUMHOE
H 1 DSW 5 EACPLE L 72,

P Eo#ER LD, DSW IF 5 EA OIS 2%ICd 5
Licky, Ykom kicws L, %@%%u,ﬁm¢u

aiﬂéi%famf Hric Cat & KM IcHskd 3 b i

gL
Bl i3

AWFTTIL, ESEIRS 21 T RELE M 7 0 & = 2 b
(HEPETEIEIK DR & 2 ORhRPIE RIS 5
FEREDMRRH, SEpk 12-14 4R M OSERL 13-14 4FE &%

RFEBENEMEE (FREERE  BEREKORFN
FREHER TS & T 7o ISR O PR5R & & DR/ O
figil) offifhckvitbhicboThy, il TH
BEXRS

X [

D thEEoY, mrEgEKOFA, (BERE, #50, pp. 1-263
(2002).

2) LEHBA, BmoYrt CGE58), BREMIITE, Hi
pp. 169-182 (1979).

3) RS, B, DAFICET AT, BIIIRFEES
TR, 26, 142-150 (1975).

4 B’ B Btk (BARESN TERSEROTERE
FTHSR), Obhk, 5D, pp. 4-7 (1992).

5) /NRIER, 17 B, Rk (HAER T EFSRRY
WrifRER B2, Otk 5D, pp. 241-250 (1992).

6) THHALT, ERE SF KELS IR, (HEMEARD, B
7, pp. 39-44 (1992).

7 SRS, mHEEE, (LEEE, HDAD LA T Y — I
FlF /N Ao s L o8, HETEE 29, 168-174
(1982).

8) #xlfimiE], Mohammed Ismail Hossain, #AFEH, A (RH
B, (R, I 313 C oYk & (KB e R A T
WEEEIZIC & A S o ik, AR T, 49, 447-453
(1982).

9) VHEMEE, Ml W PO EABZ, TR
HoEEMNETHBERE BATLHE 39, 471-476
(1992).

100 AKRFIE, BEELL, NIET, EETRT, HEHE, M
B, HE M, BB, EEE B L 2T L
A DRGERIE, Bk, 70, 1343-1350 (1996).

1) JIHEEA, BRDEE, EERE, B, (hOerd, B9
SEfE, MRS, EEEREKRIH O 72 O R EREE  (6F 2
), ST v & —FFTERE, 26, 8-12 (1995).

12)  VAEHERE, SUIGERK AR Bk PR — ARz, Mo
HRRAS S Sk i RAT kR O BIEE ORE, AR,
42, 899-906 (1995).

13) A L hNEoRE (REE—®, (WaHEE Hh),
pp. 149-165 (1995).

CEsk 16 4E 11 A 1 B4, PRk 17 4F 6 A 20 HZH0)




