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Optimizing Recipes of Korean-style Cut Noodles with Anchovy
Engraulis japonicus Soup Base Residue Powder

So-Yeon Lee and Hong-Soo Ryu*

Department of Nutrition and Food Science, Pukyoung National University, Busan 608-737, Korea

To develop Korean-style cut noodles with enhanced protein and calcium levels, we manipulated the ratio of dried an-
chovy Engraulis japonicus soup base residue powder to wheat flour, using a response surface methodology based on
trained panel trials to determine the optimum ratio. Texture analysis and nutritional evaluation were also performed
on cut noodles containing dried anchovy soup base residue (CNAR). Higher umami taste and springiness, and lower
fishy flavor were strongly correlated with overall acceptability. The optimal CNAR formulation consisted of wheat
flour (96.02 g), anchovy residue powder (2.67 g), and water (50.64 mL). CNAR had lower gumminess and adhesive-
ness (P<0.001), but higher springiness, cohesiveness (P<0.001), and chewiness (P<0.05), than the control (original
wheat flour cut noodles). The addition of anchovy soup base residue elevated protein, lipid, and ash levels relative to
the control. Color values decreased with increasing residue powder content. In vitro protein and starch digestibility
of CNAR were lower than in the control (P<0.001). CNAR yielded significantly higher total free amino acid content
than the control (P<0.01), leading to CNAR’s improved palatability. Dried anchovy soup base residue can be used in
wheat flour cut noodles to improve nutrition, sensory acceptability, and profitability.
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of[t= 298HM/To] o]2]5]iA] o )57 4] o] 714 B of
3]2rS 7125}l T} (Statistics Korea, 2013). o] 3t 82| 24
o g nhe w9} AR 71EEo] o $E||(The Fisher-
ies Association of Korea, 1998), o] 5 nt2 H2]= {-2jon]|
oAk Zh B 9l S 22 17 715 Aol ok SR o
Slo] FEL St Lol 2 AE 5 Salhzioly
coFaA| o] AREE|= 424k7F3- 0] C(Kim et al., 2001).
2] A ()] A2 Alm (G2 27.2%) 100 g
1,905 mg o & o}t Wo| EZ3tr|o] Q1 ©v(National Fisheries
Research & Development Institute, 2009), B A2 413 Al
240 e 62.7% 0w AW Bi45F Al =2 H
E3HH(Kim et al., 2013). T3 =580 2 ARESRIL - A}
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84753 LA 7S T = BAZHRE HTkstol 24
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2 F2%0, 1,000 mLE| =] 5 g& Yo 1527 BASTE
FHWAL, T Sd A Sl gAmH 1= A
AlBAL 717 5 g, -7 -5, =T UAD 4 g& ARESHo] s
B ARSI SR o] 85tal W 29 EA| A= -70T 9
a5 WEaLelA 2447 WEsto], M35 4124 X|(FDU-
2000, Tokyo Rikakikai, Japan)ol|A] 48A17F AZ31 ). A3
A A3 A= 14532 7] (A 10, Janke&Kunkel, Staufen,
Germany)= -4{5}0] 60 meshA|o]] FA AWl £U= A3t
T ZlgzAFsto] 20 C oA A7gsta Al Aol ARg-sF3iTt.

GA] ZAF S 7R A W2 R A S Foto]
HA| AL 2] gt M $1E 0-8%= AJ3taL W A] ZhAL
W7HE, =, aue Eote] Alzskqih. Ea) A 2t g
7152 60 mesh A0l 4 1900, Table 13} 2+ 271
< o]83to] RSMZ o]-83t 16714 9] Al=2] A xH|E&S A|
A|8F3A K Table 2). 7+ Al &o] sl H&9] Aws STt
3, W=E7](SKSM 150PS, Kitchen Aid, Belgium)E- ©]-8-5}¢]
2eko 2 5, 3¢ko = SEIE RSt SRES FAAIZ]AL A
H7](SP150, IMPERIA, Italy)S o]-85}0] 65k, 5tk 4tk 3tk
o8 7 0.3 cm, Z40] 20 cmE AJPte] B S520A] 45
2 ke Tl vk BALASL S AAE A ARG
=5 WA 7|(MN-228, 35 2]5- <3=>)o]l thA] ZrobA]
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Zas FHslE st AF A

A AL 2, &=, D U7 37ER] O] ARG Afelo] &
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4=0] BA I 2|43} A4S 9I7F HARI-S Minitab 16 2271
e ol 8stslon, F49 235 98l SATE AL
ARESHATE SRR A B ZA 2, &, WO, 3VHAIE
Argstglom, du|daS SallAl b2 FAaRlelet XY
912 AT 379) W 27X, X, X, 2 HHatgct.
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Table 1. Independent variable and their levels for central composite design

i Coded variable levels
"ol varales S/ _1 0 1 2
Wheat flour g X, 92 94 96 98 100
ARP g X, 0 2 4 6 8
Water mL X 49 51 53 55 57

3

ARP, Cooked boiled and sun-dried anchovy soup base residue powder.
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AOACH o] uheh 458 ARQI7F A%, ZEhIL semi-
micro Kjeldahl, ZA]W-2 SoxhletH, S A4 3|shH o
2 FFSIAIL(AOAC, 1990), ok A= AA] F74(%)
ol 4 S, ZEh, A, S-S W Lo hS % HA
st
Feloto|edt B T

OPDA (o-phthaldialdehyde spectrophotometric assay)E ©]
45k Rowlet and Murphy (1981) ¥ Church et al. (1983)2] B
¥ AHgstel A skel o §ejobn it Sk DL-leucine
I} DL-lysine G2 & FAS}S T BE=rAl WA Ao o2
DL-lysine?} DL-leucine2- th-2-3} 2t}

DL-lysine (mg %):Y = 0.0394X— 0.0004308

DL-leucine (mg %): Y= 0.0848X— 0.00056 (X+= 33= =

ol 2l A318(in vitro protein digestibility)2 oz T2l
ANRC sodium caseinate s AM-51o] AOACH(AOAC, 1982)
S N3t 3-enzymerdH(Oduro et al., 2011) 2.2 =435} ).
chl B g4 H|ASH EZ(trypsin indigestible substrate,

Table 2. Central composite design arrangement and sensory responses of cut noodles with anchovy Engraulis japonicus soup base residue

by panels
Variable levels Sensory response
ExpNo.
X, X, X, Y, Y, Y, Y, Y, Y, Y, Y,
1 94.0 (-1)' 2.0(-1) 51.0(-1) 3.88 3.73 3.92 3.50 3.81 4.19 273 4.38
2 94.0(-1) 20(1) 55.0(1) 415 4.46 3.92 3.85 3.54 3.46 3.00 3.69
3 94.0(-1) 6.0(1) 51.0(-1) 6.00 4.96 3.81 5.38 4.31 442 4.65 3.35
4 94.0(-1) 6.0(1) 55.0(1) 6.38 4.88 3.69 5.12 4.42 4.35 4.65 3.73
5 98.0(1) 2.0(-1) 51.0¢(1) 4.05 4.25 3.73 3.82 342 4.52 245 3.94
6 98.0(1) 20(1) 55.0(1) 4.32 4.15 3.62 3.81 3.41 3.64 2.34 3.28
7 98.0(1) 6.0(1) 51.0(1) 6.19 4.63 3.83 5.33 4.20 4.92 4.56 342
8 98.0(1) 6.0(1) 55.0(1) 5.94 5.08 3.82 5.18 4.15 4.50 412 3.52
9 96.0(0) 4.0(0) 53.0(0) 4.92 4.39 4.04 4.62 4.15 4.58 3.62 4.22
10 96.0(0) 4.0(0) 53.0(0) 5.0 3.99 3.78 4.18 3.92 3.78 3.12 4.33
1 92.0(-2) 4.0(0) 53.0(0) 5.38 4.62 3.38 5.05 3.90 3.59 3.82 3.36
12 100.0 (2) 4.0(0) 53.0(0) 5.08 4.64 3.74 4.25 3.83 4.70 3.85 3.58
13 96.0(0) 0.0(2) 53.0(0) 1.92 3.25 3.66 2.26 3.37 3.66 1.48 443
14 96.0(0) 8.0(2) 53.0(0) 6.25 4.84 3.54 5.55 3.58 4.66 452 248
15 96.0 (0) 4.0(0) 49.0(-2) 4.75 4.68 3.67 4.62 4.15 4.41 3.52 3.85
16 96.0(0) 4.0(0) 57.0(2) 5.02 4.64 3.51 4.70 3.72 4.08 3.79 3.37

'Coded variables. X,, Wheat flour; X,, Dried-anchovy soup base residue powder; X, Water; Y,, Darkness; Y,, Fishy smell; Y., Pleasant
smell; Y, Fishy taste; Y, palatability; Y , springiness;Y., Grittyness; Y,, Overall acceptability.
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TIS)= Rhinehart#(1975)< 7§23t Ryu (1985)2] Hhy o2
Z2A45}9=d), A& g A A soybean trypsin inhibitor2] mge]]
Bl gdl= of o 2 FASII T, thil 2 §-81](computed protein
efficiency ratio, C-PER)E AAFs}7] Q8F F-Ad o Al FA
L ohu| LAl A5 BA)7)(Sykam S433, Eresing, Germany)S
o]-g-sto] EAIEIIch A& 2 mLe 6 N HCl H7ket &
110 © sand batholl 4 25A17HE<t 7hbiafatol 719 -2t
o8-S sodium citrate buffer® 10 mL #-8-3}o] A3}t
Cystein= Felker and Waines (1978)¢] Wt o] 831410
tryptophan-> 5 N NaOHE o]-8-3t &Zbe] 7hpial] WE o
£-3}9 tH(Hugli and Moore, 1972). C-PER- in vitroghsH 2l 4~
sheat oAl A4S EdlE T2 Fof Al4lE
o, AAbH-2 Tzl o] FAS o 53 4= 9= AOACH]
(AOAC, 1982, 1990)°] 7] Z3}%itt.
& A3k2(In vitro starch digestibility)

HH9] 43182 pancreatic amylase (500,000 U/mg)E- ©]-%-
3t Singh et al. (1982)3} Alonso et al. (2000)2] B o2 =4
shsiet.

KXzt

=

2t A7 o] A 7HS- Texture analyser (TA-XT2i, stable
microsystem, England)E A&-5}3ith 274 20 mmo] Gl
proves AHE-5F] AMES S wff Ao R]4= force distance

curve=5-E] TPA (texture profile analysis)E H443}o], A=
(hardness), 7 2d (adhesiveness), B2 Al (springiness), -5-%1/3
(cohesiveness), 74 (gumminess), ¥ 23 A(chewiness)S 2}
7133 245101 HRahE olgaloct.
M=

e AR 9] A= AlA|(Model JC801; Color Techno
System Co. Ltd., Tokyo, Japan)E- ©]-8&-s}o] Z7sl3ict. LA
calibration2 ©]-8-31¢] standardE WA &, A4S0 st H =
(L), AU (@), PUEE 53] 92 S5 BRS Aok
c. ojuf) AR8-3E F2 wiuko] LEhe 93.73, agk -0.12, bgk 0.14
o[tk

2a40] NP, felotulidbe] S, AE W A 7}
SRahE, 227, A, v A5H B 14 A2 Sudent t-

Bk A7t Z142(CNAR)S] B &, B2, 4]
B, WYL, 20, 2213 75 ARbAQl 7] Sk
o3t B3-S Table 2 2 3] 412 Table 39] A|A3}HIc).

Table 3. Response surface methodology program-derived polynomial equation by the panels

D\?gﬁgglz nt Polynomial equation P-value
Y, 5.12981-0.03221X +1.04952X +0.07548X,+0.06538X >-0.21923X 2 <0001
(Darkness) -0.02212X,2-0.07212X X,-0.07212X,X,-0.05096X X, :
Y, 4.26058+0.00673X,+0.38365X,+0.05769X,+0.10962X 2-0.03654X 2 <0001
(Fishy smell) +0.11731X,2-0.04231X X -0.03654X,X,-0.03269X X, )
Y, 3.97212+0.02260X,-0.01875X,-0.03510X,-0.08654 X,%-0.07692X ? 0.708
(Pleasant Smell) -0.07981X,2+0.07981X,X,-0.00096X, X ,-0.00288X,X, ’
Y, 4.44712-0.08125X,+0.78894X,+0.00529X,+0.06346X 2-0.12308X 2 <0001
(Fishy taste) +0.06442X.>-0.03365X,X,-0.03365X,X,-0.09327X X, ’
Y, 4.07404-0.06490X,+0.20913X,-0.06587X -0.04231X >-0.13942X ? <001
(Palatability) -0.02500X,2+0.01827X,X,+0.01250X X, +0.04327X X, :
Y, 4.21442+0.21106X,+0.27356X,-0.17260X-0.00865X 2-0.00481X 2 <0001
(springiness) +0.01635X,2+0.01827X X,-0.06250X,X,+0.13942X X, :
Y 3.42212-0.09327X,+0.84712X _+0.01635X,+0.11538X.2-0.09423X 2
7 2 3 1 2 <0.001
(grittyness) +0.0711 5X35+0.04038X1X2-O. 10192X X,-0.07500X,X, :
(overaﬂ(g ccent- 4.25337-0.03558X,-0.32404X -0.11442X.-0.20096 X 2-0.20385X,2 <0001
ability) P -0.16538X,2+0.08846X,X,-0.03077X,X,+0.22885X X, ’

X, Wheat flour; X, Dried-anchovy soup base residue powder; X,, Water; Y, Darkness; Y, Fishy smell; Y., Pleasant smell; Y, Fishy taste;

Y ,, palatability; Y, springiness; Y., Grittyness; Y,, Overall acceptability.
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A 5% ool A AR ZHo] H7FEA] 32 Al
oA fref 2 2 g H7HE 21 (P<0.001), o] = AAHAIE

o183 WOl L grol WA FAL Bito] ArhEA) gk LS
(control)oll 4 74 7 Lkebt 23k Ash 2L 3ol & 4
SI9ick. WO Wt Az BAS A 1Y 2 0k F
SUehe 28 bskg w(Kim etal, 1997) eto] 714 he
A9 AHA 7| EE7} 71 e AOR Hot g Aule}

A oH= AS 1T 4= Ak v, A 7R3 Al
A 5% controlof| A 713 77} O LH(P<0.001), 713 &
S AR F7HE AR E AT YA Al mofl A F 2ol 7} §
of AIAIE R flofl A M7t oFoll AA FoFe WA e o=
AYZFE] ATk, L, HI IS S A] controlof| A =7 7H Wkl
L, BA] AR o] 71 gho] H7HE Almof A vl igto] ZH
ERXCH(P<0.001), FAREA Q1 7] B o= B ] ZhAF 222 o]
7P B Alm o A 7R W A0 = UERETH(P<0.001). o] &
3l Hgigto] AW 2l 7| S o]l FAHAQ FgFE vA= 5
83 24 F skl =Rl AE AR = S A
7V A BrbE Sl em, B2 ZhAL o] B A A| L Al
oA S F7EE AT, 5% ool Al P gkl 0.708=
oAl ato)7t gl= A o= AYZE QI 229 W7 9 g,
2| ZAL BT 2 g, B 55 mLE HHESH Al Rof|A] 7HF wgko.
o, W7} 08 g, WA AT 6 g, & 51 mLE I3 Al =20
A 78 =] 5871 AEH(P<0.001). ARHA{ Q1 7] St of] vt 2
e el S ER AASHtHFig. 1, 2). H7Iske
A &o| ol S7Fp5 AW 71 37t oAt A 4
& oo =7t M7k 7 2518 71 2=t Akt o]
+ Park and Kim (2010)3} Song and Jung (2009)2] -0 A
w5 Aol b 2, 7ksh $ARe) o] AR o
gol A5, 23] 7| 2= fastal, e A S of A A
o] QJake 1] 2= AL sHoldH

1 O O©°

LR, 2| TN 22 H 29| 2N UM

2] ZAE o) 83t 254 ko] 9)
Fok7] Sl $H JFL 0] BEAE 2002 47,
FAH JFE v

WAL 5002 sto] 2 v
Ao} U BHE ]
2,002 HAAstal, He, 4

\a__LHa H]%%aﬁﬁg—ﬁﬁq] (})x)]\ = o Hs T
SRS, AL 20, b Q] 7] 5ol }lojA 5.022
AAskgle v 2 572 aLefsto] Fig. 3of Yehf Tt
7| BRI E HEA7I= 2

7h, B ZAL R Y E O]
7¥7+0.0202, -0.6667, -0.78792] ZF0.& AAbE| Qe 243} %
02 AL =0 gholl ZF 5/ AR g Aol & Hdt

s oo R A U 96 g, VA AL 7HR 4 g, = 53
mLo|| T3l A7 2 of o 2 FHAksIH, W7HE 96.04 g, B A 2
AR EEF2 67 ¢ W 2 51.42 mL O & UERyiT),

gosats mt

JEREE
Ao of| ALgRE PR 9} Z==0] AR S vehd A
+ Table 42} Zt}. U7 Z4>(control) 9] 749~ 43O
Surface Plot of Overall acceptability vs Water, ARP
Hold values
Wheat flour 0
Overall acceptability
5
4
3
2
2
Water
0 2
ARP 2
Surface Plot of Overall acceptability vs Water, Wheat flour
Hold values
ARP 0
Overall acceptability
4.0
3.5
3.0 P
25
Water
0 -2
Wheat flour 2
Surface Plot of Overall acceptability vs Water, ARP
Hold values
Water 0
Overall acceptability
5
4
3
2
2
ARP

Wheat flour 2

Fig. 1. Response surface plots of overall acceptability for the sen-
sory attributes of CNAR.
ARP, Anchovy soup base residue powder.
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Contour Plot of Overall acceptability vs Water, ARP

Overall

acceptability
[ | < 15
W15 - 20
W20 - 25
25 - 30
30 - 35
W35 - 40
M 40 45
- a5 |

Hold values
Wheat flour 0

Water

Contour Plot of Overall acceptability vs Water, Wheat flour

2

Overall
acceptability
< 25
- 30

35

4.0
> 40

ENEN
ww N
oo v

Hold values
ARP 0

Water
o

-2 -1 0 1
Wheat flour

N

Contour Plot of Overall acceptability vs ARP, Wheat flour

Overall
acceptability
< 20
- 25

3.0

35

40
> 40

[ 1 1] ]
ww NN
oo oo

ARP

Hold values
Water 0

-2 -1 0 1
Wheat flour

N

Fig. 2. Contour plots of overall acceptability for the sensory at-
tributes of CNAR.
ARP, Anchovy soup base residue powder.

72.7%5 Ve o H 2] ZRA RS A 71 2444 (CNAR)
2 711%2 4014 02 7HaslIT(P<0.001).0]% W7t

4
-

Optimal Wheat flour ~ ARP Water
D High 2.0 2.0 2.0
0.88603  Cur [0.0202] [-0.6667] [-0.7879]

Low -2.0 -2.0 -2.0

VAR

Smell of
Maximum
y = 3.9264
d=0.73160

Taste of
Minimun
y = 3.8526
d =1.0000

Taste of
Maximum
y = 3.9300

d =0.73249

Springin
Maximum
y =4.2543
d =0.81357

Grittyne
Minimum
y =2.8066
d =1.0000

overall e N e e
Maximum /_\ \
y = 4.4850

d=0.87125

/
:
3/
\

Darkness
Maximum
y =4.2343
d =1.0000

Smell of

B | NG I I P N 74

d =0.99991

Fig. 3. Optimization curve for the sensory attributes of CNAR.
ARP, Anchovy soup base residue powder.
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Table 4. Proximate composition of dried anchovy Engraulis japonicus and noodle samples

2/100 g sample (% dry basis)

sample Aw(RH) Moisture (%) Protein (%) Lipid (%) Carbohydrate (%) Ash (%)
BSA 71.8£0.06 19.6:0.3 58('71;-'_%)35 5'%3%%')10 5.02 1?‘?5.%')(’2
ASBR 95.9+0.06 61.9:0.8 30(%%)18 2'?;%%)19 0.77 3'?3?%)01
Control 97.2+0.15 72.7£0.3 2'?$fg')05 0'%3%%)19 24.0 (8258)
CNAR 96.00.61 71.1£0.38" 4'%17 ;_%ﬁ)zm 0'(?'51159;1)9 238 0 .(?9:%2

BSA, Boiled and sun-dried anchovy; ASBR, Boiled and sun dried anchovy soup base residue; Control, Original Korean style cut noodle
without anchovy soup base residue powder; CNAR, Cut noodle containing dried anchovy soup base residue powder.

* P<0.05, **P<0.01, ***P<0.001.

(ASBR), BA| A} 22 H7FEE4(CNAR), W71+ 2
=143(control)2] f-2obu| At 43S Table 5 Urehf ik

felotu]ieAte] kR BSAA 7Hg wWoron, CNARC|
A control i th-f-0] A 0 & F715 A 0. 2 Hok(P<0.001), H7t
F W) AL BOE QI HEeta A7k Sk ASBRY)
& frejotniibe] o] BSAd] vl 74t A2 w852 e

Table 5. Free amino acid measurement of dried anchovy Engraulis
Japonicus and noodle samples

Sample DL-lysine DL-leucine
BSA 10.4+£0.11 22.42+0.24
ASBR 7.01+£0.08 15.13+0.16
Control 0.88 + 0.01 1.94 £ 0.01
CNAR 1.04 £0.01™ 2.28 +0.03™

BSA, Boiled and sun-dried anchovy; ASBR, Boiled and sun dried

Y FolAl frejobn|ito] & o] T o] gt Ao R
A7 Qlet,

oA 22 H ME SEH Ut

Al ASHE(in vitro protein digestibility)

h A 4:318-0] H3H= Table 691|412} o] Aol AFE
Al A (BSA)Q] Tl A Aohe-2 89% Y o) tha =2 4
S-S LRI, o] Lee et al. (1984)0] 2|2 7}E%
2ol wh2 thild F4 wsh Aol A vehd dEdx EA
Of Thil ) A5hg 84% R} 2 AVE UERSIch E3 Al

25 At} AAEA| SHE ZAASBR)Q] T 45k
91%S A3l5to] £3H80] ofF B AEARTL D 5 UL
o= dthole FES YUl oA Lot L—H;f——'_

x| WER Qla] 2518 2] A8 Bl Balaso] 2
go] o golsial Az AZH k. WA A BT W

anchovy soup base residue; Control, Original Korean style cut 3 Zr=19=(CNAR) 9] Tl A31-8-2 94.57 +£0.4%2 control
noodle without anchovy soup base residue powder; CNAR, Cut 95.79£0.29%HE t} 9-0]& o0 7 k7t 7FASH AL Felstith
noodle containing dried anchovy soup base residue powder. (P<0.01).
* P<0.05, ¥**P<0.01, ***P<0.001.
Table 6. In vitro protein quality and starch digestibility of Korean style cut noodle samples
TIS In vitro In vitro
Sample (mg/g solid) Protein digestibility (%) C-PER Starch digestibility (%)
BSA 0.39+0.02 89.17 £ 0.35 - -
ASBR 0.37 £ 0.03 91.26 £+ 0.12 - -
Control 0.14 £ 0.01 95.79+0.29 42.89+0.20
CNAR 0.17 £0.017 94.57 £+ 0.40” 1.91 4164 £0.77"
ANRC casein - 90.0 2.50 -

BSA, Boiled and sun-dried anchovy; ASBR, Boiled and sun dried anchovy soup base residue; Control, Original Korean style cut noodle
without anchovy soup base residue powder; CNAR, Cut noodle containing dried anchovy soup base residue powder; ANRC, Animal nutri-

tion research council.
* P<0.05, **P<0.01, ***P<0.001.
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H|ASHY SZ(trypsin indigestible substrates, TIS)
Trypsin B]28H] S2(TIS)S Al =]7] 41 A&y} &3}
= dEo] zejet 7k 5o Aol ofsf A3tE]7] of el
protein-lipid complexE AAJ3}7]| w0 A7 &= Aoz &
A1 Qit}. o] #gt B2 9] g2 FA) purified soybean trypsin
inhibitor G0 & FA| ==, & Ao AHg-H A7 H2] 9
TIS (0.39 mg/g solidy= &5 Ax3}o] 56 U7 A2 A4 24
7 A (Lee et al., 1984)2] TIS (0.37 mg/g solid)2} H] =3 4=
Fololx] AA7|7ko] Ads] ke RGPS 1T = 3l
ek E3h o] HEE feyol HokE g Wt gl
AR oF7FO] Ahgr0] oAl AHE 2eiehE & 4 AUTh
St 9, A=t A RS F9| TIS T2 uju|sle] chal 2] Z2 o
k2 F&Fo] glrkal 2= ot
CHHE $2H|(computed protein efficiency ratio, C-PER)
Al E T2 o] QY oF/g bl g obm| ARe] Ttk 24, F
rofu|eAbal v Pa=ofu|ieAbo] HlE Qo) THilE] B EE
Zo3t Hrpy o e A QlciRyu and Lee, 1985). Al=
=9 in vitro 23+ FS EWE AL Tl 3-84](com-

Table 7. Amino acid profiles of ANRC casein and cut noodle with
anchovy Engraulis japonicus soup base residue powder (g.a.a/16

gN)

Amino acid ANRC casein CNAR
Aspartic acid 7.12 5.37
Threonine’ 4.08 3.09
Serine 5.27 4.56
Glutamic acid 22.72 30.58
Proline 11.00 9.85
Glycine 1.83 3.75
Alanine 3.08 3.60
Valine' 6.60 4.26
Isoleucine’ 5.25 3.68
Leucine 9.66 6.98
Tyrosine' 5.66 2.87
Phenylalanine’ 5.21 4.63
Histidine 2.90 2.72
Lysine 8.23 3.53
Arginine 3.87 4.26
Methionine' 2.84 1.91
Tryptophan' 1.03 2.35
Cysteine' 0.58 1.18
Total 106.93 99.15

"Essential amino acid. ANRC, Animal nutrition research council;
CNAR, Cut noodle containing dried anchovy soup base residue
powder.

puted protein efficiency ratio, C-PER)Q} o}w] At 2240 2 72+
Table 6 2 Table 73} Zrt}. In vitro £A3F2-0] 90% o]AFC] T

219] A9 rat-PERo|| tf3t A3t=7} DC-PER©O] =45 90%
nRted 7olli= C-PER©| © Aest= X il(Ryu and Lee,
1985) #reshd & Aol AR-d AlRE9 in vitro 291
0] 90%}.t} 7] wfZo] C-PERS] A¥tgto] A A o= Ay
ZVE|Qlet. 71 Aa d 2] ZAF RS 37 Z=42(CNAR) 2
C-PER 7} ANRC casein®] C-PER 71 2.500] H]s] W&
1915 Ui Sl

ME A3H(/n vitro starch digestibility)

HE 2382 HEQ] A7), 28 %A, amylose2} amylopec-
tine] Y&, amylase-lipid complex, a-amylase inhibitor 5|
oJ3} |hE L WOl (Lee and Chang, 2004), H7F51= 3
Aol ofsf At wEejaao] S/dojie] g2 S =
Aoz AZLE T EA] ZhAL FEE 715 Zr(CNAR)S}
U7} Z=r4>(control)9] HE 432 40%E 42|53l aL,
CNAR 41.64+0.77%, control 42.89+0.2%X t} G-2]ZA o2
A4 A0 ROK(P0.001) B 1AL Rko] ez Aot
o] o7k vrol Aot AjzkEIct.

REIZH

X1z
=1

LA ZAF RS H7FeE Z=4(CNAR) S| 2272 texture
analyzerg o|-8-5}-0] A9l st 2 3}= Table 81 2t} 7 Z(hard-
ness), -2 (adhesiveness), B (springiness), -5-71/d(cohe-
siveness), & (chewiness)2 A7} Zr=-=(control)of] H]
3 fold o2 Z718% 2 LH(P<0.001, P<0.05), 74(gummi-
ness):> 2| ZHARE H71SHA] 92 Z=r4=(control)e]l H] &l 7+
231 22 818} TH(P<0.001). CNAR 9] 7 %7} controle]] ]
3f &713t 712 Bae and Lee (2007), Bae et al. (2007)3} Jeong
etal. 2001)2] 79k AA]5}9.0.0], o] wa]e] i 4
S} A AL BT R Qe Wb vkEo] S2H P4 A9
280 2 AZFE|QIet Sol By A7t w2 =<=(Kim et al.,
2008), s A% vjAgo] o H7heol w2 AYH(Park et al.,
20100004 A%, B2, B4, S04, Wagol Wr1Ee] %
7hol| whet A S7ket Ao = veht 2 A9t AR At
E YRt vt o] 524 % v 28 7 AW Jeong
etal., 2008), gh=g-4t o}z 2|7} 28-S H71gt 7<>(Jeong et al.,
2007), a4z A Atut RS H7HE =43(Lee, 2012),
7 A E 1Rk A H 9k A~EH(Noh and Park, 2013)0f A= 2
TR Hio) 2 7o) Z7HaHE A, B2, B, 94
3, o] Hadt Ao g Kol Hrtsh= Al uhat He
2 29770] Ajol7h WA= A& oF 2 .

A=

b2 ZAb B8-S A7 Z=(CNAR)SF U7bs 2=
“(control)®] M= Table 99} 2t} HE L ZH2 control?]
CNARO]| H]3f| &=Fo 0, W& E2HKim and Jung, 2013), &3]
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Table 8. Texture profile analysis of control and cut noodle with anchovy Engraulis japonicus soup base residue powder

Hardness (g)  Adhesiveness (g.s) Springiness (mm) Cohesivness (%)  Gumminess (g) Chewiness (J)
Control 2728.2+13.4 -86.3+2.4 0.952+0.002 0.722+0.001 1947.2+4 4 1880.216.6
CNAR 2824.8+1.3*** -53.2+1.0%** 0.991+0.004*** 0.746+0.003*** 1593.743.3*** 1895.0+4.7*

Control, Original Korean style cut noodle without anchovy soup base residue powder; CNAR, Cut noodle containing dried anchovy soup

base residue powder.
* P<0.05, **P<0.01, ***P<0.001.

Table 9. Color value for frozen dried control and cut noodle with
anchovy Engraulis japonicus soup base residue powder

Sample L a’ b?
Control ~ 88.74 £ 0.02 4.78 £0.03 5.27 £0.04
CNAR 8554 +0.02"* 4.47+0.01™* 4.78+0.019**
'L, degree of lightness (white+100 < 0 black).
Za, degree of redness/greenness (red +100 < -80 green).
3b, degree of yellowness/blueness (yellow +70 < -80 blue).
Control, Original Korean style cut noodle without anchovy soup
base residue powder; CNAR, Cut noodle containing dried anchovy
soup base residue powder.
* P<0.0S, ¥*P<0.01, ***P<0.001.

F(Park et al., 2014), n}7}(Park and Cho, 2006) 5= 27}
g =pol Al MR RA R vleo] F7FS L gho]
o)A o & Yoz o 4= Q1 ItH(P<0.001). H 2] 2 A== L}E}
W= aghah A =5 UERl = b gt 94 controlof] B8] CNAR
ol A 2% 0. & YA UFEFT=T](P<0.001), Bae et al. (2007)
I} Jeong et al. (2001)9] ol M= AM=E Uebf= a g
& 7kt o, SRS et b g daskglet, L
B b gk & ATe AR HskE el ot a gk T2
A dehstth SR e ' A2 A= AT el
31 9J=d(Heu and Kim, 2002), o|&{3F B x| 31-8-2] Mo] o]
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7b =& Aol Rh3SPH A kg0 2 Qlsf b gro] A4gh A
o2 Y7

e AR 2=~(CNAR) 9| 33} 4
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