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Effect of Hydrolyzed Anchovy Oligopeptide Under 5 kDa on
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Abstract

The reduction of the content of sodium chloride in noodle was studied to prevent the problems related to excessive
sodium intake, such as high blood pressure and cardiovascular diseases. This study investigated the effect of hydro-
lyzed anchovy products (HAP) on the salty taste of cooked noodle. The experiment was set up to determine the
general properties of dough in dried and cooked noodles, with a sensory test used while increasing the concentration
of HAP at same salt contents. There was no significant difference in water binding capacity, solubility, swelling
power, lightness, and cooking properties. The redness, yellowness, and hardness were increased upon increasing the
contents of HAP. From the sensory evaluation, cooked noodle with added HAP had a high score in appearance,
color, texture, and flavor. Moreover, 50% and 75% HAP showed higher values than the control item in saltiness,
preference of saltiness, and overall acceptance. Consequently, the HAP could have an effect on dried noodles or
cooked noodles as a salty taste enhancer without changing the noodle’s properties.
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o) 20e] ol=ml, B2 Ueiste] YEF 4%l
H13H o 232 YeldthOh et al, 2005 Kim &

Yang, 2015). o] @R 2E, GAE, =, AN, 7HAE
o] 43 Z7bd W& ZeE ®WelthMoon et al., 2009;
Kwon et al., 2010). @&t JEF A 7ste] A&l tigt
A7t asith AEe YEF A3} 3 u}moi:
KCl, MgSO,, Ca-lactate, MgCl, 5] A<
W3 monosodium glutamate, &5 FE&E
o] At FHAE o] &-ate] At} 7h vk 2
o] TtHOgasawara et al., 2006; Samapundo et al., 2010;
Rhyu & Kim, 2011; Yu & Hwang, 2011; Armenteros et
al, 2012; Kim & Yang, 2015; Lorenzo et al., 2015; Zandstra
et al., 2016).
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L 2011). EAE o] gdle] do IR ES iR A
Tx}a Aoz B, e Bal il o) di,
tri-, S oligopeptide®] FENE YERAl ETHARn et al.,

2006). Kim et al. (1991)2 t+3E& 7FEalste] 8kDa
QE, Chung et al. (2006)2 =2 7I5-&3l3l] 3kDal 2

33l Kim et al. (2011)& 2 F8FS 1kDa ©] 319
212 polypeptidet} amino acid®] FENZ AU O W, Lee et
al. 2012) 2o 7+2 7tEalst A9 210-470 Dagl
A O 2 e, TS T A S TR et cut-
off 171 Wu & Ding (2002)& 5kDaolgtx W 13} t}.
2 Ay = 5kDa ©|ste] 7 ES ARE-Eke] 29}
frAFE &35 Ve EA] deotR Azt skt ol H &
S Ui g AR g AEE £2
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ugl 5, =5 5o 29 HIAFES 7 EIE AFE

of gk A1 ol YR aL lth(o, 1999). whEhA]

E A= alcalase®} flavourzyme?] EFFEAE ]85}

ZhpEs e 22 Fele] SkDa o|st B st REES

=2 Xﬂz 34l A7teted 2ol mE X254, 237
1;}(1_

B Ao ARESE 5kDa ©l8te] HX|(Engraulis japoni-
cus) 7HrE8] 2 (hydrolyzed anchovy products, HAP)S <l
el 2 2Fe] 8 8t (CHA university, Pocheon, Korea)
oA Agwtol A&3lth. T8 U7FF(medium flour,
DAEHAN Flour Mills Co., Ltd, Seoul, Korea), &=
salt, Jeung island, Shinan, Damyang, Korea)3} % (samda-
s00, Jeju special self-governing province development, Jeju,

Korea)2 AlgollA +93te] AM&-315 )

= (solar

JrEoliEe sdUx

A Wk B E O] TRl ES -80°CE] deep-freezer
(NF-400SF, Nihon Freezer, Tokyo, Japan)°llA] 12A]7F H
& ¥, -80°C F4AZ7](FD-8518, lishinbiobase Co. Ltd.,
Dongducheon, Korea)s ©]-&3to] AUt 54 71x35}]
250 DadllA] 5kDa Abole] Z7]12 7IAE B2 Ao 7}

FEIAES AT

2| Mz

ZAE HAP= 0.7% Na's &f3tal dow, ojof uje}

=38 - Fd

Table 1. Formulation of noodles with HAP

Flour (g Water (mL) NaCl (g) HAP (g)
Control 100 45 2
25%" 100 45 1.997 0.5
50% 100 45 1.993 1
75% 100 45 1.990 1.5
100% 100 45 1.986 2
125% 100 45 1.983 25

UThe percentage of hydrolyzed anchovy products per total salt concen-
tration.
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2S=I}
2 A¥e HAP &880 Aes 24 § Je AT
SR AR 9% FAS vl Assha gk

(appearance), 2} (color), %% ZH(texture), F(flavor), k2]
74 (saltiness), 3He] A & %= (preference of saltiness), %A
2 7] 3 X% (overall acceptance)E H 7}l om, a7}
=S A Aote] 7P ke AHH =2 24k, 52 5H
7 Asx g At oFsk RS e 2k, 174 84
£ AAStE =9 (Kramer et al., 1974; Luckow et al.,
2006) ©]-&3t HsAARE &St

SAEA

SAEA 2 SPSS F A = 13 (Statistical Package for
the Social Science, Ver. 22.0 IBM., Chicago, IL, USA)<
Fote] Wit TFAAE 2HE8H 2™, ANOVA (analysis

of variation) ¥4 %, Duncan's multiple range testE ©]&

sjo] HaATLe] §ol4 e p<0.05 TN ANele] 7t
SEREEEERE R ECE N

St2f al

A

T = = [=}

HAP H7to] @2 SR 5
A

12%= HFE o, & A3 7.1-83%2] TEFHFH
Abst Ao 2 el ThPark & Cho, 2006; Min et al.,
2010; Ko et al., 2013). =A% txTolA 718
o e yEilen, HAPES FH7Hek A elA
156.9-161.9% Atel9] zh& UYeliieh. FE4ds82 +
F3}o] 21388 oujsin, AE HAo F23 lxjolt}
(Festring & Hofmann, 2010). Lee et al. (2012)> 7}5&

Table 2. The effect of HAP concentrations on water content
and water binding capacity of dried noodle

Water content (%) WBC? (%)
Control 7.32+0.41° 162.15+0.26°
25%" 7.50+0.96° 159.09+0.40%
50% 7.60+0.88° 156.92+1.49¢
75% 7.68+0.89% 159.36+0.12°
100% 7.13+0.77° 158.24+1.11%
125% 8.29+0.29° 161.86+0.95°

UThe percentage of hydrolyzed anchovy products per total salt concen-
tration.

YWater binding capacity.

**Same alphabet in a column are not significantly different at p<0.05
using Duncan's multiple range test.
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St 7Rl Bl #4710 met 4ESH 7]
QP W FReH, ARA] B F2 FAHE
W ebsehR Sh91ov, ol B 7oA HAPE A
& AR FRAFEH] WA e A% AR 2

£ Uehdo

Sl ¥ HRH

HAP 7} =0l & S 50-80°C AbelolA] 10°C
HAcw g AT R WaES ST A3
T Table 33 2t} &al=e] A3, 2 %o A FAA
HAPE 713 Alg& dix7ol Hla ok S7Hley #
oAl ztolE YERRA] 33ton, 2 HAP FkoA =
ok fFARE 32 Uehlislen, fo8 R Aol
UFERIA] 93 tH(p>0.05). o1& XAl 7] B4 =8
o] 540 dFE AA mA Aol ALRETHMin et al,
2010). FEH2 2E7F STHEFE ghol Skeke AEE
UEr o H, AR EZF F2o1H4 21 2telE UERATHp<O. 05)
A 2o A WEEL 75% HAPZHA] 3tol A
olde] TR AT AT

HAP A7} Fieo we v, v zejde] xS
243 A= Table 49 YERQT) ¥l HEE gix
TolA frelFe s v ks YERH ST (p<0.05), HAP
£ A7kl mt 2% Srtsle BEE vEisi A9
3 x| Wxo A$ ulxTd vs) HAPE H7E

A 79| gho] 7rAad T AT e] ghe Wiz AWz
W wE glo] S7kae Auo] WaAE AL BAY 4
ANeH, AT thxTo] Hlsf gho] F7tehe

=38 - Fd

Table 4. Effect of HAP concentrations on color values of dough,
dried noodle, and cooked noodle

L a’ b
0%"  83.87+0.92° -1.43+0.15*  20.19+0.14*
25%  85.00£1.03®  -1.34+0.04"  20.46+0.70°
Dough 50%  85.18+0.43% -1.11£0.04*  20.36+0.60°
75%  85.63+0.39°  -1.09+0.05*°  20.34+0.23"
100%  85.88+0.94*  -1.12+0.07*  20.97+0.85"
125%  85.75+0.78"  -1.04+0.00°  20.70+0.42°
0% 78.66+2.86°  0.11+0.03¢ 15.83+1.78°
25%  78.96+1.53°  0.20+0.08°  16.99+1.05"
Dried 50%  77.18+0.66®  0.32:0.09° 17.79+0.52%
noodle  75%  74.92+0.44°  0.66+0.06° 18.24+0.11°
100%  77.26+0.84"° 0.81+0.08°  16.48+0.57"
125%  77.28+1.63® 0.78+0.15®  17.36+0.97"
0% 74.88+0.07° -328+0.03%  15.89+0.01°
25%  7436+0.71®°  -3.11£0.05°  16.49+0.69
Cooked 50%  73.66+121°  -2.86+0.01°  17.31+0.18
noodle 75%  7536+0.15°  -2.73+0.01°  16.35+0.21°
100%  7136+0.70° -2.90+0.00>  16.51+0.07°
125%  7428+031®° -2.69+0.01*  16.39+0.36"

DThe percentage of hydrolyzed anchovy products per total salt concen-

tration.

**Same alphabet in a column are not significantly different at p<0.05
using Duncan's multiple range test.
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Table 3. Effect of HAP concentrations on solubility and swelling power in dried noodle at different immersing temperature

Temperature (°C)

50 60 70 80
0%" 1.66+0.16* 1.69+0.60* 1.70+0.42% 1.79+0.30*

25% 1.57+0.30* 1.87+0.17* 1.84+0.07* 1.70+£0.01

Solubility 50% 1.43+0.18 1.56+0.02% 1.79+0.29* 1.69+0.23*
(%) 75% 1.70+0.14* 1.95+0.31% 1.77+0.03* 1.75+0.04*
100% 1.74+0.24% 1.59+0.26* 1.75+0.32 2.06+0.72%

125% 1.76+0.16* 1.91+0.48 1.82+0.08* 1.90+0.14*

0% 2.20+0.07 2.8120.04 3.95+0.10™" 4.44+0.07A

25% 2.25+0.19% 2.88+0.12" 3.7240.15% 4.14+0.23

Swelling power 50% 2.24+0.05% 2.7120.11%¢ 3.73£0.08® 43402704
(%) 75% 2.36+0.12%° 3.17£0.06% 4.03£0.11%8 4.45£0.,03%4A
100% 2.28+0.49" 2.85+0.02" 4.26+0.12* 4.47+0.05A

125% 2.22+0.04 2.70+0.09 3.8240.02"P 4.70£0.10™

DThe percentage of hydrolyzed anchovy products per total salt concentration.
**Means with same alphabet in a column on same treatment are not significantly different at p<0.05 using Duncan's multiple range test.
APMeans with same alphabet in a row are not significantly different at p<0.05 using Duncan's multiple range test.
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HAP z47} =& gElste] Ax
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Table 5. Effect of HAP concentrations on texture analysis of dough, dried noodle, and cooked noodle

254 gAo|

W

S 5] 2AE 4

Hardness Adhesiveness Cohesiveness Springiness Gumminess Chewiness
(2 (mJ) (mm) (2 (mJ)
0%" 786.4+£121.9° 0.1£0.1* 0.4+0.0° 2.240.2" 280.2+55.9* 6.1£1.5°
25% 929.2+73.1% 0.1x0.1° 0.3£0.0° 2.1£0.1¢ 313.5+£30.0° 6.4+0.9°
Dough 50% 935.5+153.3® 0.1£0.1* 0.3£0.0° 2.240.1% 316.0+60.1* 7.0+1.7%®
75% 796.3+55.8° 0.1£0.1* 0.4+0.0° 2.440.1* 280.5+17.8* 6.5+0.8°
100% 968.1+218.6™ 0.2+0.1* 0.4+0.0° 2.44+0.2% 347.1£93.9* 8.242.8%
125% 1032.5+198.1° 0.1£0.1* 0.4+0.0° 2.5+0.3 373.8+94.1* 9.4+3.1%
0% 2754.8+253.4* - - - - -
25% 2821.0+243.2° - - - - -
Dried 50% 2553.3+296.3° - - - - -
noodle 75% 2510.6+433.2° - - - - -
100% 2469.8+440.1° - - - - -
125% 2533.5+167.8° - - - - -
0% 101.2+25.5° 0.2+0.0° 0.8+0.1% 1.3£0.1* 83.8+20.2° 1.1£0.3°
25% 102.0+5.9° 0.0£0.0° 1.0£0.0* 1.4+0.1* 97.0+£8.6* 1.3+0.1%
Cooked 50% 103.5+13.6° 0.1£0.1* 0.9+0.1* 1.3£0.1* 95.5+11.1% 1.3+0.2%
noodle 75% 175.3+48.1° 0.1£0.1% 0.9+0.1 1.3£0.1° 159.8+46.1° 2.1£0.5°
100% 192.0+60.1° 0.1£0.1% 0.8+0.1% 1.120.1° 157.0+47.3" 1.8+0.6®
125% 174.0+49.0° 0.1£0.0° 0.8+0.0° 1.0£0.1° 137.0£44.3% 1.3+0.5%
DThe percentage of hydrolyzed anchovy products per total salt concentration.
“*Means with same alphabet in a column are not significantly different at p<0.05 using Duncan's multiple range test.
Table 6. Effect of HAP concentrations on cooking properties of cooked noodle
Sample weight Weight of Water absorption of Volume of Turbidity of soup
(8 cooked noodle (g) cooked noodle (%) cooked noodle (mL) (O.D at 675 nm)
0%" 10.06+0.04 23.20+£0.21% 130.57+3.01% 20.90+0.57" 0.11£0.02°
25% 10.03+0.00 22.02+0.28° 119.60+2.80° 21.50+0.71° 0.08+0.01°
50% 10.05+0.01 22.11£0.17° 120.11+1.84° 19.05+0.07¢ 0.07+0.00°
75% 10.15+0.01 24.04+0.86° 139.18+8.40° 23.15+0.49° 0.07+0.00°
100% 10.04+0.03 23.12+0.89* 130.17+£9.47% 20.65+0.78" 0.08+0.02°
125% 10.02+0.00 21.97+£0.21° 119.33+2.00° 19.55+0.64% 0.07+0.01°

DThe percentage of hydrolyzed anchovy products per total salt concentration.

*dMeans with same alphabet in a column are not significantly different at p<0.05 using Duncan's multiple range test.
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Table 7. Sensory test of cooked noodle with different HAP contents

Appearance Color Texture Flavor Saltiness Preference of saltiness ~ Overall acceptance
0%" 3.2° 3.2° 3.7 3.5 3.7 3.6° 3.8°
25% 3.4 3.8° 3.5° 2.8° 2.9° 3.0 3.2%®
50% 4.4° 4.2° 3.9° 4.7 4.2° 3.7% 3.8°
75% 4.0" 3.3° 4.0° 3.6° 4.0° 4.7° 4.2°
100% 3.1° 3.6° 2.1° 3.3 2.8° 2.3° 2.5°
125% 3.1° 3.1° 4.0° 3.3 3.5% 3.8% 3.6"

"The percentage of hydrolyzed anchovy products per total salt concentration.
**Means with same alphabet in a column are not significantly different at p<0.05 using Duncan's multiple range test.

= Table 63 Zth x2] & = FA9 F3= 20 HIBlgE 3ol ¢IA|Eo] 238 £X] ¥rhe %7HE At
A% Z7H8 22.0-24.0 g 19.0-232 mL Alel& Z718k] & A3 §AFSTHChung et al., 2006; Ryu et al., 2015).
om, ¥ E BE 75% HAPE A7 atde o 7H =

2 S el en tE A s Hlste v/l?‘q o7 i<l ok

Z 718 tHp<0.05). 249 A== L]'E]’LHL &2

119.3-139.2% Alel9] 3 JeR Tt & P E9 ARt S0 2@t A=A g6ty flste] EX] 7k
s Yl geel 4% ‘:HZ:rLoﬂ’q 7} 4% W #3]E<2 hydrolyzed anchovy products (HAP)E AT &
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