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Quality Characteristics of Noodles prepared by Adding Collagen Powder

Eun-Ryung Kwon, Nam-yi Kwon and Geum Soon Park’

Faculty of Food Service and Technology, Catholic University of Daegu, Daegu 700-726, Korea

Abstract

This study investigated the quality of noodles containing different amounts of collagen powder. Noodles were prepared at
ratios of 1, 3, 5 and 7% collagen power based on flour weight. The water binding capacity of the collagen powder was higher
than that of flour. The rate of weight increase and volume increase of the noodles as well as the pH and turbidity of the
soups were significantly increased with increasing amounts of collagen powder. The noodles showed decreased L and a values,
and increased b values with increasing collagen powder in the flour composite. Hardness, springiness and chewiness of cooked
noodles increased significantly with the increase in collagen powder content. cohesiveness and brittleness decreased with
increasing amounts of added collagen powder. DPPH radical scavenging activity was improved significantly the addition of
the collagen powder. Finally sensory evaluation results indicated that the noodles containing 1, 3% collagen powder had higher
quality as compared to the other samples. Overall the results suggest that collagen powder is effective for improving the

appearance and texture of noodles.

Key words: Noodle, collagen powder, quality characteristics.
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£-0] 7}s8kal(Lee et al 2001), TEA <l"(Hong et al 1999),
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Table 1. Mixing ratio of the ingredients used in making
wet noodles

Ingridient Samples”
(® co Cc  C3  C5 T
Flour 300 297 291 285 279
Collagen powder 0 3 9 15 21
Salt 6 6 6 6 6
Water 120 120 120 120 120

Y CO : noodle added 0% collagen powder.
C1 : noodle added 1% collagen powder.
C3 : noodle added 3% collagen powder.
C5 : noodle added 5% collagen powder.
C7 : noodle added 7% collagen powder.
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HE B3 S7keke 7S S5kl 1y S7ER dEh
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5. =22 pHe B

Zg] FES A2 W2t £ 50 mLE #3t] pH meter
(pH 210, Hanna, Ttaly)= Al&-3lo] 33] WHE Z3sisiom, &
L+ spectrophotometer(Optizen 3220UV, Mecasys Co., Korea)
E o]&3to] 675 nmellA S7g k] YERASITH
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6. AT

Z} A8E 5 x 5 cm9] A7) 2 22k AxFA|(Color JS801,
Color Techno System Co., Japan)E AFg-3le] L (M%), a
HAAE), b (FHE)S 33] W St Fage=
HeERH AT

7. Texture

AFEE 5 x5 cmZ 28 HHe] 123 HAH S XS rheo-
meter(compact-100, Sun Scientific Co., Ltd., Japan)Z ©| &3}
o] 7% (hardness), ¥2/d(springiness), -5-7/d(cohesiveness),
%18 A (chewiness), 41734 (brittleness) S =431t =4
2712 plunger diameter 10 mm(No. 25), table speed 60
mm/min, sample heigh 1 mm, load cell 2 kg, strain 10%= 3
3] WHE SAste] HxE YERAH
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Table 2. Water binding capacity of the noodle added
collagen powder Mean+S.D.

Materials Binding capacity (%)
Flour and water 62.42+3.71
Collagen powder and water 77.10£2.02
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Table 3. Cooking properties of the noodle added collagen Table 4. pH and turbidity of soup of the noodle added
powder Mean+S.D. collagen powder Mean+S.D.
Cooking properties B Cooking properties
N 3 B ; B B Sample .
Sample Weight increasing rate Volume increasing rate pH Turbidity of soup
%) ) Co 7.130.02"? 1.75+0.09°
e2) d
Co 26.06+0.92 75.44+0.86 Cl 7.15+0.02° 1.9940.01¢
d c
Cl 33.04+1.37 78.33£0.99 3 70040.15° 2.1240.01°
c b
C3 36.96+0.37 80.46+0.62 c5 7.43+0.02° 2.5740.01°
b b
C5 39.31£1.17 81.07+0.54 7 7 5440 09° 2.5940.05°
C7 47.84+1.52% 84.214+0.46% F-value 14.13*** 17886***
Frvalue 114.86 60.98 " Samples are same in Table 1.
D Samples are same in Table 1. 2 274 Dyncan's multiple range test in sample (column).
? 27¢ Duncan's multiple range test in sample (column). p=<.001.
™ p<.001.
o Zeba A }%lsss 9.929] B¥ g §ojAQl zlo]Z
& 7.15~7.54% 2T sl Fel QA FHes 37 etsieh, Aurso® 2ol A ) Fol W Lk}
Bt Bz EE B hgel GolasE Tt ANE agte %EHH% %7}6@% b FAE bgte
o% o 9 7 WOl 2505 A SebA ebith. Seeblond, 2ol Ao 2ol Fol Al o QS &
JHQ2008)9] &0 AAR &3 Fell e g8xs T AN ole I8 ae ul =l Aa ARl 4EH0
iavil (w7t 2748 wet dAs] Zrtels Aoer wiEo|gt oAt *PU}—‘EL ¥ 3H7F A4 (Park & Kim
UehY, £ 97 ATie} w9 AT el AR £ 2010), FRAG H7} Z4Park & Cho 2004), BARL A
D (Kim er al 2007)9)X % %] A] 118 Ho] &35 o] 7} =9(Kim YA 2002)°] 735 F-Al 8 H7bge] Boldas
we] AEsl woldtia Rusdn, vt B FA & BE LI AN aghe s, A% bgke 7

Yoon 2008)0 N vk % Hrkgel BeSE FEel g
S pHE Fo14 A F7beksika nasg ole e
Se F5 AZ A EREA FRAS PAGoRA UAT
AR e Agol kalA 3, Fepel 7he ol
F¥lo] Tgo| FeAE Ao AREL elnE Fok
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Table S. Hunter's color value of the noodle added collagen

powder Mean+S.D.
Sample” L a b
CO  80.74+0.04 —2.48+0.01* 13.16+0.09
Cl  7847+0.26° —2.50+0.01° 13.27+0.01¢
UE(C)ZZT:d C3  74.04£0.01° —2.67+0.01° 14.05£0.01°
C5  73.54+0.01¢ —2.81+0.02¢ 14.54+0.01°
C7  73.09+0.01° —2.87+0.01° 16.13+0.01°
F-value 2,443.5™ 875.78"" 227421°"
CO  68.56+0.28* —2.28+0.05°  5.17+0.25¢
Cl  67.630.29° —2.49+0.07°  5.55+0.12°
k
izzdfed C3  6437+028° —2.63+0.04°  7.84+0.22°
C5  61.23+0.60° —3.09+0.06°  7.95+0.01°
C7  61.03+0.57% —3.18+0.07  9.92+0.07°
F-value  195.58"™" 11022 418.40™"

Y Samples are same in Table 1.
? 27¢ Duncan's multiple range test in sample (column).

Fokok

p<.001.
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5. Texture

Fepl B JArbE gelste] vhE 1o 243
AIR= Table 67 2} 2] A <o) st @Ay
A& tixe] 7 vk, Fepdl Arbge]l s
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A p<0019] FEollA FoA o m GHA e AL, FA43
A izl vl ekl Hrkte] S gke] dadke 7
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2 BT 28] & I AxE tETo] 888.762.% 7}
A werow el Bk Hrlere] wahba] 979.13~1,094.33
o7 Fkte Hdado] EoldE & ¢ Ut ©Ed
AP dizwr vl Zell o] Boldes =2
2335 Jehlo] Zeba 2% 7% Hrkol 7P =4 b
Ehgor, S FARELS Fel Hrkte] diEatel
Hlg] fodo s v S Jeldct Ze] MET 22
o] Are dolxa, gEAM e xre X2 dE
Z2] 371 A, Fepl e w@eAo] molE S &
4 Atk v B A7} F45(Ahn & Yoon 2008)2] 7% n}
PSS E A, B4, S84, A0 AEa,
g = 7} 245(Chong & Park 2003){— whd %= A 7}eko]
FoldeE Aude soxlod, 34, ', A48 A
sttt ol FAlE 1fe] SR 1 a 227 540
a3t Az B Aol dukd A9E JeERldoh

6. DPPH Radical &M=

i
rlo
ot
o)

sobAlo} fukimsfrik

DPPHE A& A4S Uehli™ 1 A7 A4 49
iz e A, gt Azte] v] Axstel] ofs) <t sk A
+xﬂalv} v ekgo] £38)¥ DPPHE 517 nmell A ) &
B ey, Alge] g2 o AlR Hrtet A
B =7} A3, Free radicals A7 & AEE 3
stste] 1 gho] EeSs skl wrhal Adele A=
7} FTHOh et al 2004). ZeHl B4-S H7Fet =442 DPPH
radical 27 5S 233 A¥E Fig. 1.3} 2ol dlxTo]

15.89¢1 v Fepl B8 A7 24.98~56.372 94
70
60 56.37°
50 - 45,340
41.910
E 40
z
& 30 - 24.98¢
20 - 15.899
10 -
0 _
c5 c7

Sample?)

Fig. 1. DPPH radical scavenging activity of the noodle
added collagen powder.
D Samples are same in Table 1.
2 a4 Dyncan's multiple range test in sample.

Table 6. Texture characteristics of the noodle added collagen powder Mean+M.D.
Sample” Hardness Springiness Cohesiveness Chewiness Brittleness
Co 935.66+52.50%% 89.36+3.16 115.07+17.02° 192.81+59.75 32.93+7.34°
Cl 1,004.97+43.37° 89.96+19.17 108.61£10.76 232.25+75.43 26.83+5.96
ngzzll‘:d C3  1232.33+25.58" 94.32419.01 83.25+9.72" 232.64455.74 26.28+3.78%
C5 1,233.01£24.09® 98.74+3.79 68.13+£0.96™ 303.48+59.42 25.09+5.33°
C7  1,571.67+26.33° 103.01+9.09 59.8149.19¢ 310.48+50.81 16.52+2.32°
F-value 458" 0.61 15.13™ 1.96 378"
Co 888.76:31.80 76.26+14.37° 151.37£37.09° 172.17+34.69¢ 33.2249.29°
Cl 979.13+24.57 101.11+5.86° 110.41417.20° 263.11424.76™ 28.88+3.16%
izzzf: C3  1,000.73+24.31 101.60+24.31% 100.08+20.36™ 286.71+43.52° 27.50+4.37%
C5 1,067.73+63.40 109.57+12.14* 64.73+11.61% 288.65+25.53" 26.74+2.41%
C7 1,094.33+52 .4 114.30+5.14° 56.73£13.84¢ 370.81456.62° 23.14+0.98°
F-value 0.84 2.95" 9.03" 10.70™ 1.64"

D Samples are same in Table 1.
2 =4 Duncan's multiple range test in sample (column).
Y p<05 7 p<01 ™ p<.001.
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o= Frlete] FeHll B 7% °.

At o] B Y A R Feple] 54
A+ A= Em(Yang & Hong 2012) &} &=
TR AAFATE7E A YERRAL, Kang & Jeong
(2012)] A+ @J’}oﬂ’ﬂ—n— 2ol A4 = 2 A9 ﬂx}
FoJHL 70.0~73.6%% BHTS] 6330%ETH 28 4275
Aol fAreith olo Zepll A7t ?5“1@}
el dEFe wxicka AdEch

A7keol M8 w2 A9
] kU

7

Zell B8-S Arkete] Az o] A 3k ut 221,
AA0l 7EEE 74 ArHog A=FAE A A3t
T 2ot =79 A(color)> Zepll HE2 HHe
= Fhll B8] w2253 Ao 2 QlF) tERT(2.07)E
7% 7ol 7P A YERSTHp<.001). 3F
A o|F(off-flavor)= 2.57~4.42°] W2 S FX A
ZEl HriEg ZER Bulzato] vls)] ooz o]
Eold S & 4 Ut mlollA U7EE v(flour taste)
Rt FEll HriEoh $71EE ol o fol A

=R T I R Y
~ g
2

4 54 765
Ql zte]E UERNA] ekskt). Aul(salty)S tiZaro] 2.21¢]
Hle) FeAS HA7IES5E p<00l FFo2 78k 2t
A8 7% A7) Vg #A UERT o] o] {ollA F
9 el 28 SHo A ob w29l sle® dAdd
o} A F9] =Zl(after swallowing)> thZze] 3.922 7}
Z =A BrrEem, 7% drhae] 2.85% 7 9 UEt
Wt A7bo| A FE7Hmoistness) 3% A 7kEo] 4782 7}
A=A Uehgey fo4Q0 Aol 1A, 834 (cohe-

siveness)= Zepll 3 7bFo] wWobd s £ vEhd 7% 3
7hto] 5.07=2 718 A vER e, 43/ (chewiness) 2} 73
S(hardness)%= 7% H7hro] A YERY, Texture 578 23}
b A UEbst 71sx &% 23 e VsEe
3% A7VE, 1% A7RE o2 Jegtont, fo# 9l xjo| 7}
AUk o= WA e] ZFapa M2 Qe ool 7] Ee
E 9 vAA g Ao Addn) o) J|EEE 1%
HA7bREat 3% A7kl 4218 7P A Uehgeh w3 =
A3k, AdAel Z1smelA 3% Hrkrel 7HE w3k, 1%
A7t o2 JERETh Go 1S(2012)9] el H7h wa
@2 Ae| 2] B A A3, FEHl 3% ko] & vt

Table 7. Sensory evaluation of the noodle added collagen powder

Sample” Co Cl1 C3 C5 Cc7 F-value
Argfl’z: Color 2.0740.99?  2.1441.09° 3.85+0.53" 435+1.08° 5.85+0.77° 41.88™"
Flavor  Off-flavor 2.57+1.55° 2.78+1.12° 3.07+1.20° 3.92+1.77* 4.42+1.37° 3.14°

Flour taste 4.00+1.56 3.78+0.89 3.64+0.92 3.57+1.60 3.28+0.99 0.64
Taste  Salty 2.21£1.12° 2.21+1.05° 3.14+1.02° 3.64+1.27° 4.57+1.22° 10.74™

After swallowing  3.92+1.26 3.78+1.31 3.85+0.86 3.57+1.34 2.85+1.51 0.18

Moistness 421+1.18 4.42+1.01 4.78+1.31 4.64+1.69 4.28+0.72 0.53

Cohesiveness 3.42+1.55" 3.85+1.23 4.21+0.97* 4.14+1.56° 5.07+1.32° 281"
Texture  Springiness 3.71+1.63° 4.00+1.03° 5.14+1.23° 3.85+1.46° 3.50+1.28° 3.18"

Chewiness 3.07+1.38° 3.42+1.60 3.71+1.48° 4.07+0.91% 5.07+1.20° 455"

Hardness 2.78+1.31° 3.21+1.18° 3.42+1.50 3.50+1.65% 4.64+1.66° 287"

Appearance 4.35+1.55° 4.50+1.55 4.57+1.08° 4.00+1.17° 2.85+1.51° 3.60°

Flavor 3.50+1.22 42141.25 421+1.47 3.92+1.49 3.71+1.63 0.68
g;fﬁfy Taste 4.14+1.40 4.42+1.15 450+1.22 3.85+1.23 3.78+1.62 0.82

Texture 4.14+0.94 4.42+1.01% 4.85+1.02° 3.78+1.84% 3.71x£1.54° 178"

Overall 4.07+1.32 4.42+1.34 5.07+1.20 3.71+1.43 3.78+1.76 2.12

Y Samples are same in Table 1.
? 27¢ Duncan's multiple range test in sample (row).
Y p<05 7 p<01 ™ p<.001.
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