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Rheological Properties of Dried Noodles with Added Enteromorpha intenstinalis Powder

Hee-Sook Cho
Dept. of Food and Nutrition, Mokpo National University, Muan 534-729, Korea

Abstract

This study was performed to evaluate the physicochemical and quality characteristics of dried noodles when different
concentrations of Enteromorpha intenstinalis powder (EIP) were added to the wheat flour, thereby determining which noodle
recipe was preferred. The cooking quality, mechanical texture properties, and viscosity of the prepared with noodles were
measured, and then a sensory evaluation was conducted on them. The gelatinization points of the composite Enteromorpha
intenstinalis powder-wheat flour were shown to have an increased viscosity at 95°C after 15 minutes. As measured via amy-
lograph, the maximum viscosity values of those samples decreased with increasing EIP content. Also, when increased amounts
of EIP were added, both the L and b values were reduced, whereas the a value was increased. The color values, weight and
volume of the cooked noodles increased, as did the turbidity of the soup. With regard to the textural characteristics, the EIP
additive increased hardness and reduced adhesiveness, cohesiveness and springiness. Overall, according to the results of our
sensory evaluations, the noodles prepared with 5% EIP were preferred over other noodles.

Key words : Noodle, Enteromorpha intenstinalis powder, physicochemical, quality characteristics.
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Table 1. Formula for the preparation of the dried noodle
made with various Enteromorpha intenstinalis powder(EIP)
constant weight method

Samples(g)
Ingredients
Control EIP-1% EIP-3% EIP-5% EIP-7%

Flour 100 99 97 95 93
Enteromorpha 0 1 3 5 7

intenstinalis

powder

Salt 2 2 2 2 2
Water 45 45 45 45 45
Control : no Enteromorpha intenstinalis powder.
EIP-1% : 1% Enteromorpha intenstinalis powder added.
EIP-3% : 3% Enteromorpha intenstinalis powder added.
EIP-5% : 5% Enteromorpha intenstinalis powder added.
EIP-7% : 7% Enteromorpha intenstinalis powder added
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Table 2. Proximate composition of wheat flour and En-
teromorpha intenstinalis powder

Samples(%o)
Characteristics Wheat Enteromorpha intenstinalis
flour powder

Moisture 12.74+1.13" 6.04+0.22

Crude protein 8.75+1.02 28.25+2.11

Crude lipid 1.12+0.11 1.94+0.11

Crude ash 0.62+0.01 24.09+1.35
Carbohydrate 76.77+£2.25 39.68+2.51
Y MeantS.D.

Table 3. Water binding capacity of Enteromorpha inten-
stinalis powder and wheat flour

Samples Water binding capacity(%)
Wheat flour 189.35+1.12"
Enteromorpha intenstinalis powder 245.11+1.45

Y Mean+S.D.
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Table 4. Solubility and swelling power of Enteromorpha intenstinalis powder and wheat flour

Temperature Solubility(%) Swelling power(%o)
(©) Enteromorpha intenstinalis powder Wheat flour Enteromorpha intenstinalis powder Wheat flour
50 12.47+1.01%" 8.81+1.01° 4.52+1.01° 3.88+1.01
60 18.98+1.01° 15.53+1.01° 7.92+1.01° 5.99+1.01°
70 25.75+1.01° 13.25+1.01° 11.86+1.01° 7.16£1.01°
80 33.51+1.01° 12.25+1.01° 20.27+1.01° 9.35+1.01°
Y Mean£S.D.

a4 Values with different superscripts were significantly different by Duncan's multiple range test(p<0.05).
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Table 5. Characteristic values of compose flours by amy-
lograph

Viscosity at

Sapls? o\ 05T st

point(C) (B.U) B.U) (B.U)
Control ~ 63.2+1.01%  368+1.01°  290+0.01°  393+2.11°
EIP-1% 64.3+1.11°  347+121"  222+0.03°  376+121°
EIP-3% 66.4+120°  334+1.13°  217+0.05°  374+1.22°
EIP-5% 67.3+1.21°  333+1.41°  206+0.03°  368+2.01°
EIP-7% 68.6+1.13"  330+£2.01  200£0.05°  3632.10°

b Samples are same as in Table 1.

? Mean£S.D.

"4 Values with different superscripts were significantly different
by Duncan's multiple range test(p<0.05).

[e)

FN

393 BU.E Yetgen, e £2 3
376, 374, 368 % 363 BU.Z 43Itk
Y(Park et al 2008), A% 2 (Cho & Kim 2009) L
YPark e al 2010y H7}et Q7L w0 A1
o vlal] Hrhro] Wikthe de & 239t H]
S Btk Ha Hxe 95Tl 158 F Hzete
=S 103 B.U.E Yetoy g 245

154, 157, 162 2 163 BU.2 g &% xb}ato]
drE = ] YUEhY Lee et al(2000)°] H13k & A&
A7Fet =4 2 Park ef al(2008)2] A L M7 9] @
o} FAFetATE Oda er al(1980)S H 1 FHE=F 95T A
155-9] A= Apo|7t 245 79 Au|7} Fopxitta B
gk vk itk WrhRe] e JEFe rAe dAEe ©
14 gH, 9% B Fo] ZelA glom(Park & Cho 2004),
AFo A T B A= U17H 224 3teko| 7has)
Z

N
-

WO R R o

e owe iy

el
9

s
i oﬁ

m\ﬂ mET _\|l_‘
+ oy to Al
N1 jﬁo
o
nét‘ 2l

oN X O o & Hr Mz oy &
o

imﬂﬁoﬁéw

kol sk w9 AAES Gestel Az Auel
£E 245 A Table 60 e whst gk v

}\_]IJ—“E

o] 73 -§-oll= L(lightness), a(redness) 2! b(yellowness)#ke] 2t
7} 76.4140.01, —1.14+0.21 B! 12.55+1.01 2 YEpTh A2
e AEE Ueidl= Lk g 22 H7pre] Bolds
= 742120.11, 65.62+0.21, 64.55+0.12 2 60.33+0.22= =

Al oA {e] A<l Aol &
g B bl

g Bgo] Hrleko] ZrleyE 7”\0}9&@. Lee et al
A Ao Hrteo]l &S w9 Lke] Al
KoM, Kim er al(1973)C thAlE-2] 7} H]
B3] B2 goldtka Baste] & 4
225}tk TS Park ef al(2008)S A &
7k o] Mg A9 A Ao ke A

Y V)r(p<0 001) aZh (A A 1:)_4
=712 ZolR b7l(§l}\ﬂ

¢

e
i
E‘



u}
=

He
tlo

20(4): 567~574 (2010)

%

i

Table 6. Hunter color value of dried noodle with diffe-
rent Enteromorpha intenstinalis powder contents

Color values

Samples”

L a b
Control 76.41£0.01°  —1.14£0.21° 12.55+1.01°
EIP-1% 7421£0.11°  1.56+0.22° 10.20+1.21°
EIP-3% 65.6240.21° 1.81+0.11% 9.80+1.13"
EIP-5% 64.55+0.12°  2.37+0.13° 9.30+1.02°
EIP-7% 60.33£022"  2.63+0.41° 8.23+1.31¢
F-value 49.12"" 99.32"" 152117

D Samples are same as in Table 1.
? Mean£S.D.
*~4 Values with different superscripts were significantly different
. by Duncan's multiple range test(p<0.05).
<0.001.
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Table 7. Textural properties of cooked noodle with different Enteromorpha intenstinalis powder contents

Samplesl) Hardness(g/cmz) Adhesiveness(g)  Cohesiveness(%) Springiness(%) Chewiness(g) Brittleness(g)
Control 626.10+1.10 10.56+1.12° 84.86:1.01° 99.63+1.02" 91.33+1.12 835.12+1.02°
EIP-1% 725.21+1.21° 9.57+1.22 85.55+1.01° 96.37+1.03" 93.59+1.02° 849.31+1.11°
EIP-3% 737.22+1.11° 8.56+1.01° 86.17+1.01° 95.18+1.04° 95.28+1.01° 852.91+1.21.°
EIP-5% 747.51+1.02" 8.43+1.32° 87.26+1.01° 93.79+1.01° 99.79+2.10™ 899.41+1.01°
EIP-7% 758.20+1.13" 7.94+1.41 89.11+1.01° 92.62+1.02° 113.4542.01° 930.12+2.01°
F-value 80.517" 163.12"" 119.01° 13.117" 58.117" 64.22""

D Samples are same as in Table 1.
? Mean+S.D.

*~4 Values with different superscripts were significantly different by Duncan's multiple range test(p<0.05).

™ p<0.001.
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Table 8. Quality of cooked noodle with different Enteromorpha intenstinalis powder contents

HoMA o} RATHEEEE

Sample weight

Weight of cooked

Water absorption of

Volume of cooked

Turbidity of soup

D
Samples (& noodle(g) cooked noodle(%) noodle(mL) (O.D. at 675 nm)
Control 50.00+0.10 113.3+0.11% 132.3+1.12° 104.1+0.12° 0.15+0.13°
EIP-1% 50.00+0.11 115.5+0.12° 135.6+1.20° 107.5+0.13° 0.24+0.11°
EIP-3% 50.00+0.12 118.7+0.13° 137.5¢1.11° 109.1£0.21° 0.27+0.22"
EIP-5% 50.00+0.13 122.5+0.20° 141.3£1.22° 112.240.13° 0.30+0.13
EIP-7% 50.00+0.12 124.1£0.11° 145.1£1.13° 115.0£0.11° 0.32+0.12°

" Samples are same as in Table 1.
? Mean+S.D.

*~4 Values with different superscripts were significantly different by Duncan's multiple range test(p<0.05).
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Table 9. Sensory evaluation score for dried noodle with different Enteromorpha intenstinalis powder contents

Samplesl) Appearance Color Taste Texture Overall acceptability
Control 3.51x1.10% 3.11+1.12¢ 2.91+0.12¢ 3.57+1.02° 3.87+1.01°
EIP-1% 3.65+1.14¢ 3.18+1.21° 3.95+1.30° 3.84+1.12¢ 3.85+1.10°
EIP-3% 4.75+0.15° 4.61£1.25° 4.15+1.04° 3.78+1.52° 439+1.22"
EIP-5% 5.51+0.47" 53342.01° 4.43+125" 4.91+0.41° 4.63+1.15°
EIP-7% 5.06+1.32° 4.68+1.51° 428+1.51° 4.48+0.21° 4.51£1.02°
F-value 71217 80.23"" 4152 69.13" 6241

D Samples are same as in Table 1.
* Mean+S.D.

*"4 Values with different superscripts were significantly different by Duncan's multiple range test(p<0.05).

™ p<0.001.



20(4): 567~574 (2010)

%

He

i

A vebsa, o oo g g 8 7% H7t 7t 4284
o2 yeytth AAAC NseE g B 5% 17t T
7} 4.63 02 7V =oka, g B 7% A7 F57) 4.51
e vehyon, g B8 1% 37 34 385707 o
ZaHTE T Ytk Cho & Kim(2009)S A5~ & 3
HAL] F5E AxIe A5 AGFESH
,AAA SR 45 Ul FEo = ALl o
2

716 A #

il

o

,d
R

Aow AANGT wnd vl o 2
A Ashs ) s Bug Qheel 258 A2

oY i oY s B oo

= u
AR Ve e To] RE #eAd 21E M 2

A Aem AuEt

X,
e C
w0
X
o,
1
1o
)
=
Mo
i)
[o
N
N

=

2 ATE HHE o &g AFY Ndelgs AT ¢
o7 IFE Azt g Hrpt w5 49 WA
ol MA= YIS dolr itk
o 292 Uk WobRe 53t N 22e g
A7} ol F/FESE HERTEY B2 2xoA 53}
Y= ek Hu Hreol 95TelM 2] H=, 95Tl 155
Ao Hee gt 22| Hrbde] S7HEsE st
ZoZ Ueyith Aes g 22 HrhEo] BEFS L
tdom aghe 7kt 28] 5400 2

17teFo]l 7V E FAIS Fue S0t
EolAle AYgs B 2] F9 1

1

M

i o 3L 2

lﬁl g?l_{

o}
oL X

10
e

koo g
]
o

=)
=

Hl

il

L e
= -‘E‘ .

M1 o

e

&'ﬂ

oo

ilo
>y

ofl

B
>
o
)

N
)
[¢
T
N
N
i)
£

e
32
oox

N
-

o 2 2 oo
o - g 2 NN 2o
—":‘i Si r_?L' oX,
= N Hl oo wE o\
HE o, N FS.‘l
A <
O
<:>1 U-l}?l [‘_L] [eza
2o g o
TR
o
N fol
—_ > H’{
jé o il
‘ T
:Pﬁ Ej 2
fu o
o Hl H
o
&£
4L
=)
S

S A Ho
lo

H
o

S Gk (2001) AHEE Si2F FA: vl - ZHA Tte.
3 A pp 4-10.

AACC (1983) American Association of Cereal Cheminists
Approved Methods : Methods of the AACC, 8th ed., pp 26-28.

TE o] &7 I olshehy =l #3 AT 573

Alleem AA (1970) Potential bioassay of natural seawaters and
influences of certain trace elements on the growth of phy-
toplankton organisms. Helgolander Wiss Meeresunters 20:
229-235.

AOAC (1980) Official Method of Analysis, 13th ed. Associa-
tion of offical analytical chemists, Washington, DC.

Bergman CJ, Gualberto DG, Weber CW (1994) Development
of a high-temperature-dried soft wheat pastry supplemented
with cowpea (Vigna unguiculata (L.) Walp) cooking qua-
lity color and sensory evaluation. Cereal Chem 71: 523-
527.

Borghi B, Castagna R, Corbellini M, Heun M, Salamini F
(1996) Breadmaking quality of eincom wheat (Triticum mo-
nococcum ssp. monococcum). Cereal Chem 73: 208-211.

Cho KL, Lee DS (1990) Antitumor effect and immunology
activity of seaweeds toward Sarcoma-180. J Korean Soc
Food Nutr 23: 345-352.

Cho HS, Park BH, Kim KH, Kim HA (2006) Antioxidative
effect and quality characteristics of cookies made with sea
tangle powder. Korean J Food Culture 21: 541-549.

Cho HS, Kim KH (2009) Assessment of quality characteristics
of dried shrimp noodles for elderly foodservice operations.
Korean J Food Cookery Sci 25: 267-274.

Cho DM, Kim DS, Lee DS, Kim HR, Pyeun JH (1995) Trace
components and functional saccharides in marine algae. J
Korean Fish Soc 28: 270-278.

Choi JH, Kim IS, Kim JI, Yoon TH (1992) Studies on anti-
aging action of brown algae (Undaria pinnatifida). J Kor
Fish Soc 25: 181-188.

Hong JS, Kwon YJ, Kim YH, Kim MK, Park IW, Kang KH
(1991) Fatty acid composition of Miyeok (Undaria pinna-
tifida) and Pare (Enteromorpha compressa). J Korean Soc
Food Nutr 20: 376-380.

Kim SJ, Han YS (1998) Effect of green laver on the extrac-
tion of shelf-life of Muk. Korean J Soc Food Sci 14: 119-
123.

Kim HR, Hong IS, Choi ES, Han GJ, Kim TY, Kim SB,
Chun HK (2005) Properties of wet noodle changed by the
addition of Sanghwang mushroom (Phellinus linteus) pow-
der and extract. Korean J Food Sci Technol 37: 579-583.

Kim HR, Lee JH, Kim YS, Kim KM (2007) Physical and
sensory characteristics of wet noodles prepared by adding
ge-geol radish powder. Korean J Food Sci Technol 39:
283-288.

Kim HS, Lee KY, Kim SK, Lee SR (1973) Development of



574 =

composite flours and their products utilizing domestic raw
materials physical and chemical properties and nutritional
test of composite flour materials. Korean J Food Sci Te-
chnol 5: 6-15.

Kim KH, Park BH, Kim DH, Cho HS (2008) Quality charac-
teristics of noodle supplemented with skate (Raja kenojei)
skin and bone powder. J East Asian Soc Dietary Life 18:
353-360.

Lee YS, Kim DS, Ryu BH (1992) Antitumor and immunomo-
dulating effects of seaweeds toward Sarcoma-180 cell. J
Korean Soc Food Nutr 21: 544-550.

Lee YS, Lim HY, Lee KH (2000) A study on the preparation
and evaluation of dried noodle products made from com-
posite flour utilizing arrow root starch. Korean J Soc Food
Sci 16: 681-688.

Lee JH, Yoon SJ (2008) Quality characteristics of sulgidduk
prepared with different amounts of green laver powder.
Korean J Food Cookery Sci 24: 39-45.

Lim EJ (2008) Quality characteristics of cookies with added
Enteromorpha intenstinalis. Korean J Food & Nutr 21:
300-305.

Lim EJ, Lee YH, Huh CO, Kwon SH, Kim JY, Han YB (2007)
Rheological properties of bread dough added with Entero-
morpha intenstinalis. Korean J Food Sci Technol 39: 652-
657.

Oda M, Yasuda Y, Okazaki S (1980) A method of flour qua-

% oAl Ak ik

lity assessment for Japanese noodle. Cereal Chem 57: 253-
254.

Park BH, Cho HS (2006) Quality characteristics of dried noo-
dles made with Dioscorea japonica flour. Korean J Food
Cookery Sci 22: 173-180.

Park BH, Cho HS, Bae KY (2008) Quality characteristics of
dried noodles made with Lotus root powder. Korean J
Food Cookery Sci 24: 593-600.

Park BH, Jeon ER, Kim SD, Cho HS (2010) Quality charac-
teristics of dried noodles added with Lotus leaf powder.
Korean Soc Food Culture 25: 225-231.

Park KD (1997) Characteristics of noodle added with chest-
nuts flour. Korean J Food Nutr 10: 339-343.

Park SI, Cho EJ (2004) Quality characteristics of noodle added
with chlorella extract. Korean J Food Nutr 17: 120-127.

Scheuer PJ (1978) Marine natural products. Academic Press.
New York, USA. p 251.

Sin DH, Ha KH (1999) Characteristics of noodle made with
composite flours of perilla and wheat. Korean J Food Sci
Technol 28: 1256-1259.

Usui T, Miauno T (1980) Isolation of highly fucoidan from
eisenia bicycles and its anticoagulant and antioxidant ac-
tivities. Agric Biol Chem 44: 1121-1128.

A 20109 6¥ 18Y
HZ43: 2010 8¥ 19¢
=} ;20109 8¥ 23Y



