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Abstract

Laver noodles were prepared with composite flour containing various ratios of laver powder sifted through
100-mesh sieve and their cooking characteristics were evaluated. Farinograph test results with the composite
flour showed that water absorption rate increased linearly as the content of laver powder increased from 2%
to 8%, while dough stability decreased linearly with the laver content. Dough development time increased
2.65-3.75 times by adding laver powder. DSC endotherms indicated that onset temperature (T,), peak
temperature (T;), and conclusion tempearture (T.) of composite flour starch gelatinization shifted to a higher
temperatures as the laver powder content increased. Difference in laver species (e.g., Porphyra dentata and
Porphyra tenera) did not affect dough characteristics and surface color of doughs and noodles made with
composite flours. From the sensory evaluation test for noodles, a laver noodle containing 4% roasted
Porphyra dentata was the most preferred among the noodles tested.
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Table 1. Proximate composition of laver”

Sample Moisture(%) Crude protein(%) Crude fat(%) Crude fiber(%) Crude ash(%)
Dried Pdentata 8.0 377 0.57 8.4 9.5
Dried Ptenera 9.0 358 043 8.1 10.2
Roasted Pdentata 1.7 479 0.14 94 1.1
Roasted Prenera 1.0 448 0.16 8.5 1.3

"Available carbohydrate-free basis
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Fig. 1. Particle-size distribution of wheat flour.
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Fig. 2. Farinogram of composite flour containing 4%
powder of Porphyra dentata.
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Fig. 3. Amylogram of composite flour containing 4%
powder of Porphyra dentata.

Borghi <& Farinograph®] $#{580] izl
kol wel - e Zyldicy sged, 4
Fo| Al Abg-gE ZlBhe] whial g 36-38%2A]
(Table 1) Z-E74e] MHrlepe] F7lol] we} BghEe] 4
EETEe 718t 7S Borghi §2 Abel A dx
sla i), dbdel whEe) kA& zlRe] Hrisk
o] Z71EpE veir o g iy xR Ay
whZe| obg A2~ 35807 HuAHE epyon, 7
Fubg Yyl whel Hal 1 A|zbe] ZhAdigid)
olgjgl AR E75do)] wls] o] v AA
viebgol F7 8RS 8% IS W kel A
2 40802 dzT wld of 70% M= FHske]
o}, dzFe] 79 WEHAAZRE 2Folglot PR
kg &8l BIES 53Rl 75870 Fbshy]
on], Arlgfel ukE ol HrgsiAl viehdr] st
S} gubr o F7iEwbe] Ex)Eitel vlsl] whEy
AAzrol Zrtsld vt vbEe] Hebd-2 i) 3%
7} ENEPE gyl g Sk A B

o] A gl EA¥EH FAELE W AS X

e

Table 2. Farinograph-test results on compesite flours with various ratios of laver powders

Sample Water absorption Stability Dough development Elasticity Weakness Valorimeter
(%) (min) time (min) (BU) (BU) (viv)
Control flour 66.5 13.5 20 130 50 59
Pdentata flour 2% 72.5 13 53 i1s 60 62
4% 80.6 9.7 6.5 90 90 62
6% 87.8 6.5 6.0 80 115 61
8% 96.0 4.0 6.5 85 125 61
Pteneraflour 2% 729 135 70 105 60 68
4% 80.4 11 7.0 90 65 67
6% 87.0 7.8 7.5 85 75 67
8% 93.6 53 75 90 100 66
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Table 3. Amylograph-test results on compesite flours with various ratios of laver powders

Sample Temp. at gelatinization Temp. at peak viscosity Value at peak viscosity Viscosity at 94°C
P C) 0 (BU) (BU)
Control flour 61.0 90.5 740 680
Pdentata flour 2% 58.8 89.5 770 660
4% 56.5 88.3 850 695
6% 55.0 - >1000 890
8% 55.0 - >1000 940
Ptenera flour 2% 58.0 90.5 780 700
4% 56.5 88.8 940 740
6% 550 - >1000 840
8% 550 >1000 960
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Fig. 4. Hunter L, a, b values of powder, dough, dry
noodle and cooked noodle prepared with composite flour
containing various ratios of laver(Porphyra dentata)
powder.
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Fig. 5. Cooking characteristics of laver noodles.
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Table 4. Thermodynamic characteristics of Porphyra dentata noodles

Transition Temperatures (°C)

Sampl Enthalpy, AH®
ple To" Tp" Tc! Py,
Control 59.12° 66.53" 75.69° 3.64°
Pdentara flour 2% 59.74* 66.82" 76.45° 3.28°
4% 59.74* 67.05 76.98° 3.09*
6% 59.96" 67.1% 77.00°¢ 2.95
8% 59.96™ 67.23¢ 77.25¢ 2.92
Any two values in the same column followed by the same letter are not significantly (P<0.05) different by Duncan's multiple
range test.

"To, Tp, and Tc are onset, peak, and conclusion temperatures, respectively.
YAH is transition enthalpy (J/g)
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Table 5. Sensory attributes of laver noodles with various ratios of laver powders

Sample Appearance Color Taste Texture Odor Acc(:?e‘;l)et::)filli ty
Control flour 3 3.69° 3.62° 3.31% 3.15° 3.54°
Pdentata noodle 2% 3.62¢ 331 315" 3.7 3.15° 3.15*
4% 346 377 2920 3.38> 292 3.38*
6% 3.23 3.38¢ 2.92° 2.85% 262" 2.85%
8% 331 2.92 2.69 2.69 2.62* 2.69°
Ptenera noodle 2% 3.38* 323 2.85° 3.00° 3.15° 2.85%
4% 33 3.54* 3.08" 2,92 3.15° 3.15*
6% 3.08° 3.23¢ 315 3.08*° 277 2.92%
8% 3.08° 3.00¢ 2.85* 3.00% 2.38* 2.69

Any two values in the same column followed by the same letter are not significantly (P<0.05) different by Duncan's multiple

range test.

Table 6. Effect of pretreatments of lavers on sensory attributes of laver noodles prepared with 4% laver powders

Sample Appearance  Color Taste Texture Odor Accoe‘;:l;lillity

Non-roasting Dried Pdentata 4% noodle 2,72 244 2.78° 3.1 261° 2.94°
Original Pdentata 4% noodle 2.56 2.56° 347> 311 3.06% 3.06°

Dried Ptenera 4% noodle 2.89" 2.94* 3.22% 2.94° 3.44 3.22°

Original Prenera 4% noodle 344 2.94° 3.00™ 2.89° 2.78* 2.83*

Roasting Dried Pdentata 4% noodle 372 4.00 3.50° 3.50° 3.83¢ 3.78°
Original Pdentata 4% noodle 2.89% 2.94* 247 1.94* 2.83® 2.39°

Dried Ptenera 4% noodle 3.39™ 3.72° 3.50¢ 3.50¢ 3.28% 372

Original Ptenera 4% noodle 3.56° 3.56" 300 3.22% 2,89 317

Any two values in the same column followed by the same letter are not significantly (P<0.05) different by Duncan's multiple

range test.
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