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Effect of Hydrolyzed Anchovy Products on Salty Taste of Dried Noodle
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Abstract

The overconsumption of dietary salt is recognized to play a negative effect on human health such as increasing blood
pressure. The purpose of this study is to investigate the effect of hydrolyzed anchovy products (HAP) on the salty
taste of dried noodle. The physicochemical properties and sensory test of dried noodle were determined at different
concentrations of HAP. The lightness of the noodle samples was decreased with increasing levels of HAP whereas
their redness and yellowness were increased. There were no significant changes in hardness and texture properties by
HAP concentration, compared to those of the control. From the sensory evaluation, the 25% and 50% HAP samples
showed a high score on saltiness, preferredness, and overall taste acceptability. Consequently, the HAP could be uti-
lized in dried noodles or cooked noodles as a salt enhancer without significantly altering the charateristics of noodles.
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Ak, FArpgk A= e M , HE
AEAA Agke] A S ST g A
(Ajani et al., 2005; Kim, 2013). W&t YEF A 7+3}t
93 e} 71 Apso] AxHel shed), /4 hEA
2= thA A (salt-replacer) AFH&-3} &BE S A (salt enhancer)
£ AE3l= A o] thHAlbarracin et al., 2011; Verma et
al, 2012). Al A& YEFS t& 22 ZF, vt
v, 2 528 tAste] F= Ze® 4Fl sodium
citrate, potassium lactate, KCI, calcium ascorbate 5= 3
7hste] Astel] JFE HXA] FOoAAM YEFS Adsh=
W ol tiGou et al, 1996; Lee et al., 2005; Desmond,
2006; Charlton et al., 2007). =3+ &3t ZX4| 2+ MSG
(monosodium glutamate), &% FZ&&, o}n]icAl Fo| gl
o, st Anks SAAA A Fed Hrbetads o At
S FAAYe 2345 JYeEldtKTamura et al, 1989;
Schindler et al., 2011; Kim & Yang, 2015). 3t U2 2
g 7ol M AEAF sEte] =71 st} 9-whe] (Umami)
£ 7HAAL 9lom, ofF whal o] mas vhritsEo] At
S S/ YeE A7 B3t A tH(Festring & Hofmann,
2010; Chalamaiah et al., 2012; Yun et al, 2015). ©]& 3t
oFe Aol XA i ke sE B A= wud
7t el et A7 ASH LR o] FoA| AL 3l oH,
7V, A, & SOl tdFetAl H7HE AL 2 vk(Shima
et al., 1998; Kristinsson & Rasco, 2000; Oh et al., 2007,
Dunkel & Hofmann, 2009). 3}A| %t =520l o]|& #H7}slo
A5 FAARAS) 4TS AL AT gk B Ao
A Aelgt "2 744E8) & (hydrolyzed anchovy products;
HAPYZ Thet 72 el =S st SlaL oS50l
Aok 270 G347k ATk ofF w1t Yo, olE R
sto] AWHS A ZXSFATHKIm et al, 1991; Oh et al,
2007; Lee & Ryu, 2014). metA] 2 Afollx= HA] 7t
FidlE A7t sl wet S50 AW A4S A
Aot FRAEA ] 7T A=A HH7HE AAISHA

pul

R

g M=

B AFolA] AE-S HX|(Engraulis japonicus) 713l
E-(hydrolyzed anchovy product; HAP)S /3 JE| = 2|2
21}t &3 (CHA university, Seongnam, Korea)ollA A| 31k
ol ARgstth. T8 U7FF(medium flour, DAEHAN
Flour Mills Co. Ltd.,, Seoul, Korea), A% (solar salt,
Jeung island, Shinan, Korea)¥} &(samdasoo, Jeju special
self-governing province development, Jeju, Korea)2 A|%

oM Fdste] ARE-skAT

JRaiEe s8UxE

Alg o AFFH ] 7R ES -80°C]  deep-
freezer (NF-400SF, Nihon Freezer, Japan)ollA 12A]7F ®.3%
%, -80°C 54 7Z7]|(FD-8518, lishinbiobase Co. Ltd.,
Gyeonggi-do, Korea)E ©]-§3le] &% el 7trislE

S 2k

T2 M=

& HAPE 0.7% Na's gHfrétH, oo we} dd
Na'¢ FE2 YEES st 239 ¢S AlLtstd
Table 1°] wig} Bl &= AW Azt 2He] EE
< TS H w=SE Axskh w2 W7](5KSSS,
KitchenAid, Benton Harbor, MI, USA)Z 300 rpm2& 10%&
U= 3 gojg]2 ThEo] A 7](BE-8000, Bethel Electric,
Eu-Jung-Bu, Korea)E ©]83ld 714 2 mmel 33| Hdj
P &, 2 mm YHIE AES THEo] AAHE A 233
o}, AlzE AEE 35°C2] 8-L-7](HB-103M, Vision lab &
instrument, Incheon, Korea)ollA] 12417 AZsle] AWS
Azstg o, ZeHe Azes AW FA 109 = &
(100°C)ol A 387+ 2] akod Al 23t

ZAo{o| £E5taE Ol 745 H=ad

FETFS AOAC H(AOAC, 1990)°ll F3te] =4 513
o, 105°C &Y 7HEHE AHgatel SA I 24
§5 9 (water binding capacity, WBC)> ™ 2 ol 57/
& 20 mLE 7}ate] 1A17HESE 50 rppm o2 wukd &
4,000 rpm©.2 3037 AAEE SF3ATE FEAE AAT
T, ARE] FAE FAs A AR FA%S] T

vl 2 vehf sl
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Sl ¥ Wz

Adel gaw=9t FHHLS Lee et al. (2000)2] HHH ol
osted SA 3G W 0.5 goll TFF 30 mLE 713t
shaking water bath (BF-30SB, Biofree, Seoul, Korea)®lA]
50, 60, 70, 80°CE 307+ X" § 4,000 rpmollA] 30E7F

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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B A% Z40] AHEE AEE AE 2 em] 7Y
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HkE QFaksle] =435 3, Texture Analyzer (CT3-1000,
Brookfield, Middleboro, MA, USA)E A}&-3}%
712 TPA (texture profile analysis)©.Z FIPE O Al
E+ cylinder typeS 2 X183}, trigger load 80 g, test
speed 2.5 mm/se] L2 ZA3ATE AEF 10 mmel
TA39 probe®} TA-SBA fixture (Brookfield Engineering
Laboratories, Inc., Midddleboro, MA, USA)E AF&3}itTh.
A 2] 7d % (hardness)= compression WS A8}

target valuex= 3.0 mm©] 1 2™, trigger load:= 10 g, test
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Table 2. The effect of HAP concentrations on water content
and water binding capacity of dried noodle

Water content (%) WBC? (%)
Control 7.15+£0.42° 160.80+5.50°
25%" 7.33+£0.69* 153.89+12.47*
50% 7.65+0.25% 159.00+7.82°
75% 7.99+0.67* 160.79+6.51°
100% 7.63+£0.49* 161.49+5.90°
125% 8.09+0.47* 160.61+7.18*

YThe percentage of hydrolyzed anchovy products per total salt con-
centration.

PWater binding capacity.

Same alphabet in a column are not significantly different at p<0.05 using

Duncan's multiple range test (n=3).
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Table 4. Effect of HAP concentrations on color values of dough,
dried noodle and cooked noodle

L a' b
0%"  85.48+0.70°  -1.56+0.31°  20.76+0.66"
25%  85.97+0.36°  -1.42+0.10*  21.63+0.56
50%  85.55+0.28  -1.39+0.05*  20.99+0.76
Dough b b .
75%  83.77+0.46"  -1.11+0.13 23.24+0.81
100%  82.53£0.89°  -0.93+027°  23.29+1.00°
125%  83.01£0.09*  -0.79+0.17°  23.86+0.60°
0% 80.41+0.90"°  0.47+0.07°  15.47+0.28%
25%  80.36£0.46*  0.50+£0.06°  15.83+0.25°
Dried 50%  80.74+1.06°  0.26+0.05° 14.07+1.27°
noodle  75%  79.92+137*°  0.33£0.05®  15.27+0.86®
100%  79.21£1.55*  0.51£0.24*  16.62+1.40°
125%  80.13£1.33*  0.43+0.14®  15.74+1.37°
0% 72424026  -3.24+0.13*  15.34+0.40%
25%  67.28+2.81%*  -3.28+0.04°  13.75+0.35%
Cooked 50%  68.23+0.71™  -3.00£0.14®  12.18+2.40°
noodle  75%  68.19+1.82™  -3.03£0.02®  14.19+0.59°
100%  69.90£1.20°  -2.92+0.04°  17.27+1.01°
125%  66.27+1.26°  -2.81+025°  17.67+2.11*

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

**Means with same alphabet in a column on same treatment are not
significantly different at p<0.05 using Duncan's multiple range test
(n>3).

YERHA] 23Sk tH(p>0.05).

AHC=
—L—

HAP 37} %o W2 9= 7Ad, ZEHe] Mg &
st A= Table 49 2oy w3 XgH] HEE
HAP H7tol] MErF fol8 oz AR AHdAM =

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%" 1.30+0.11%® 1.24+0.17° 1.97+0.01%4 1.85+0.25%

25% 1.66£0.36™ 1.52+40.04% 1.82+0.21" 1.99+0.62%

Solubility 50% 1.42+0.34% 1.66+0.68 1.54+0.01¢* 1.87+0.13*
(%) 75% 1.37+0.05® 1.68+0.43%P 2.05+0.06° 1.87+0.09%"
100% 1.47+0.24% 1.40+0.225* 1.79+0.16%4 1.83+0.11%

125% 1.68+0.29* 1.5140.53% 2.14+0.07* 2.23+0.26™

0% 2.41+0.12°° 2.80:0.09° 3.79+0.00"® 4.58+0.18%4

25% 2.33+0.27° 2.56+0.01% 4.07+0.14%" 4.95+0.25*

Swelling power 50% 2.46+0.12:¢ 2.70£0.14%¢ 4.22+0.13® 4.94+0.28*
(%) 75% 2.60+0.00°¢ 2.61+0.21¢ 4.03+0.00%" 4.8240.07*
100% 2.4140.19°¢ 2.60+0.15% 4.010.04%" 4.48+0.05*

125% 2.500.12% 2.58+0.17° 3.99+0.19%4 4.22+0.20"

UThe 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 (n=3).
AP Means with same alphabet in a row are not significantly different at p<0.05 using Duncan's multiple range test (n=3).
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Table 5. Effect of HAP concentrations on texture parameters of dough, dried noodle and cooked noodle
Hardness Adhesiveness Cohesiveness Springiness Chewiness
(kgy) (ml) (mm) (ml)
0%" 3.0+0.2° 1.4+0.7° 0.5+0.1° 2.2+0.4° 31.5+10.2°
25% 3.1£0.6® 3.0£1.3%® 0.5+0.0° 2.3+0.3° 40.2+11.7°
50% 3.2+0.3% 4.0+2.3* 0.6+0.0 3.0+£0.7° 61.8+22.0°
Dough ab b b b b
75% 3.3+0.4 1.7£0.5 0.5£0.0 2.0+0.1 32.9+7.8
100% 3.7£0.4® 3.543.0° 0.6+0.2% 2.8+1.3® 30.5+5.4°
125% 4.0£0.9° 1.8+0.9° 0.5+0.0° 2.0£0.2° 42.6+11.4%®
0% 1.6+0.4° - - - -
25% 1.8+0.3° - - - -
Dried 50% 1.7+0.5° - - - _
noodle 75% 1.7+0.4° - - - -
100% 1.7+0.4° - - - -
125% 1.8+0.5° - - - -
0% 0.240.1° 0.1£0.1* 0.8+0.1° 2.4+0.3° 4.5+2.5°
25% 0.3£0.0° 0.1x0.1%® 0.9+0.0 2.5+0.2° 5.6+1.5°
Cooked 50% 0.3+0.1° 0.2+0.1° 0.8+0.1° 2.54+0.1° 5.9+1.2°
noodle 75% 0.2+0.1* 0.0+0.0° 0.9+0.1° 2.5+0.2° 4.4+1.6*
100% 0.1£0.0° 0.1x0.1%® 0.8+0.0° 2.54+0.1° 3.1+0.5*
125% 0.2+0.0° 0.0+0.0° 0.8+0.1° 2.0+0.3° 2.9+1.3

"The percentage of hydrolyzed anchovy products per total salt concentration.
*bMeans with same alphabet in a column are not significantly different at p<0.05 using Duncan's multiple range test (n>3).
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Table 6. Effect of HAP concentrations on cooking properties of cooked noodle

Sample weight Weight of Water absorption of Volume of Turbidity of soup
(2) cooked noodle (g) cooked noodle (%) cooked noodle (mL) (O.D. at 286 nm)
0%" 10.21+0.06 24.07+0.39 135.73+2.43 19.75+1.06° 0.10+0.03
25% 10.26+0.17 24.52+0.75 138.97+3.36 21.25+1.06® 0.10+0.01
50% 10.20+0.09 23.96+0.02 134.88+2.33 19.75+0.35° 0.09+0.01
75% 10.25+0.06 24.37+0.42 137.78+5.46 20.50+0.71%® 0.09+0.01
100% 10.31+0.11 24.53+0.10 138.05+3.44 25.00+4.24* 0.09+0.01
125% 10.48+0.12 24.99+0.49 138.49+7.46 21.00+1.41%® 0.09+0.01
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 (n=3).
Table 7. Sensory test of cooked noodle with different HAP contents
HAP concentration
0%" 25% 50% 75% 100% 125%
Appearance 3.6™ 4.5° 4.1%® 3.5% 3.4° 2.0°
Color 4.0° 4.2¢ 4.1° 2.8 3.7% 2.3¢
Texture 3.6® 3.4° 4.6 3.5% 2.6 3.4°
Flavor 3.2¢ 3.7° 4.0° 3.3° 3.5¢ 3.4°
Saltiness 3.0° 3.9° 4.2¢ 3.0° 3.4° 3.6
Preference of Saltiness 3.3% 43" 3.8 3.1° 3.0° 3.6%
Overall acceptability 3.8%® 4.1° 43° 2.9 3.3% 2.8

DThe percentage of hydrolyzed anchovy products per total salt concentration.

**Means with same alphabet in a row are not significantly different at p<0.05 using Duncan's multiple range test (n=20).
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