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Abstract

In this study, to investigate the effect of enzymatically hydrolyzed isolated soy protein (eHISP) on improving salt-
iness, the difference in salty strength evaluation and overall acceptability were compared by controlling the amount
of eHISP added to soybean paste soup and mungbean sprouts with the same amount of salt. After adjusting the
NaCl content of soybean paste soup equally to 0.7%, the effect of increasing saltiness between the control and
eHISP added samples were evaluated. The addition of 0.1%, 0.5%, 1.0%, and 1.5% showed 21%, 49%, 61%, and
70% salty taste increased, respectively. Overall acceptance was increased up to 0.5% addition, and gradually
decreased as the amount of eHISP was increased. The concentration of NaCl in mungbean sprouts was adjusted to
0.7%, and when the amount of eHISP added was 0.1%, 0.5%, 1.0%, and 1.5%, the effect of enhancing saltiness
was 3%, 10%, 20%, and 23%, respectively. The preference for mungbean sprouts was the highest at 1.0% added
sample. As the amount of eHISP increased, the lightness values of soybean paste soup and mungbean sprouts
decreased, and redness ad yellowness tended to increase.

Key words : salty taste enhancer, enzymatically hydrolyzed isolated soybean protein (eHISP), culinary application,
soybean paste soup, mungbean sprout
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AEL AF(sodium, Na)Z &4 TH(Kearney et al., 2005, McNeely et al., 2008, Jo &
(chloride, CHZ A= o1A JtkNa & Ha, 2009). $-2]<] Jeong, 2015). o]ol we} WHOSF =] AW o AlE M=
T o 1g o9 &vs IFAoE Q7 s, A 4o 1Y A% HAdl AHZFS 2,000 mg (5 g/day salt) S
el 4HEet 2 FEFY Fojsiy, ARFAT Adx & 2 @FAsI A 2H(KCDC, 2021; WHO, 2021), $-3v
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w2 75, Y2 olFd F8T Jlee o, Al e 19 A &F HAFHFS 20119 4,831 mg, 2014
o, 53] gl #58 A5 ABAE oﬂ dad A2k 3,890mg, 20183 3274mgl 2 °F 30%7F Ao,
H s ol Aol ol Sie Al WA ol A4 At we £3el 25 4HE 2
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(flavor enhancer), 5t 514 (salty enhancer) 5-°] Ut}
A G2 259 F7E9F T 25 XEHFK), Z+H(Ca)
59 F7IERFE AT AolH(Kim & Kim, 1990; Kim,
2014), FHSAA = 24 A= Fr EAo] ZA] BA
T 2 Fol] H7EA] Btolu g5 AFSHAIA sk FXIAY
= 2122 MSG (monosodium glutamate), AMP (adenosine
monophosphate) 5-°] UATHBellisle, 1999). &8t XA =
I AA= AR A oFgk AukE 7EA AL UAIRE 2 Fo|
A7H A5 g Anks A =7 o e AR
MSG, L-arginine, L-lysine 52| °o}7|=4t, 8% FE2E &5
o] ) tH(Lioe & Apriyantono, 2006; Kim & Yang, 2015).
sku| =X @ Aup Z20A o] &£dl= dwE g AvR

g A, A7 5o PAEse] A Tl
o9 4% el el GU ot &
= Hetol= =BES S

protein, HAP)Z} 21 &4 &9z } 3l = (hydrolyzed
vegetable protein, HVP)Z WAl Ht}h &4 @l 7}
FEES T2 GAYTFE AR st sk 7skA
T AHER Y T abE A ehA] o FAtkEe] FAEM, T
s 5 ohEe] H(salte]l A EE B 7HA AL T
27 mgEd o BRE AR

R E DR = 3
E A9 Bage Ao} nage] whd s 44
el A0el Bde GE AL 9. o

o2 Y 2 o S
tlo o

> 2 fr = oA
o

271 340] glo} Gme) 2o shsahu, A=/l B
o

et al., 1997, Kim et al , 2008).

T2 T Eo] 32:36% 7 FHTEO] e tEAQ] A
A @R, o] guldS A e ofnike]
25%% glutamic acidZ ©]Fo]x o, o] 9o aspartic
acid, glycine alanine, serine, threonine 52| A w4 o}w]
wrs 7k Aoz 2elA ItHChoi & Roh, 2013).
”@3 a2 AA 2 5T uks W A4S 7L

A= oA vl dlAo] Bajgma] kst O}U]L—_/&

Aefol= Fo o)
o

O

s;r{ms;u:iiz-{nk

A7t o] FAR I Uk AR FAE 42 dF o
4 7teaslE 2 mavtgidlEe] 54 (Park, 1993;
Kang, 1999; Jung et al., 2006; Kim, 2010), 7}&3l&E2]
HEfol =l e AT (Lee, 2001), A BA WA G o] 47
Zn 2 FujE3 Az thk A (Lee et al., 2007; Kim
et al.,, 2008) 5°] AT

o8t x| A& A AElEy) 133

B AT E Bl o e Ak
gato] 2] HEA) o Hiee] gt %ZJEYJ% el
=) BT S5 2o 4eale] A

/\1,4 :d—_& 7]--—)\4 o olo},ﬂ_]_;(]_ o]—(}j‘\

=

ez
Ade] AgE A4(Kwang Dong Pharm. Co., Jeju,
Koreay= A5 @ vtEANA F+Yto] AHE-3H312H, NaCl

(Samchun Pure Chemical Co., Pyeongtack, Korea), mono-
sodium L-glutamate monohydrate (Sigma-Aldrich Co., St.
Louis, MO, USA), maltodextrin (MD-1520, Eden Town
F&B Co., Incheon, korea), Yeast Extract (ICFOOD Co.,

Dagjeon, Korea)= 21 #3785 73t AH&-s3iT).

22| s cl SAT=6lE M=

22 dF @ § ARl E(enzymatically hydrolyzed
isolated soybean protein, eHISP)> 2| T F T2 (Suihua
Jinlong Vegetable il Co., Ltd., Heilongjiang, China)2 A}
gstlon, o5 SR ¥ ZEFE7I(HG-15A,
Daihan Scientific Co., Wonju, Korea)ES ©]-&3lo] 10% &
TE BN & 322 ol AT Aol Yol 2 MPa,
230°C 7oA 7hitsll AlF th(Hwang et al., 2015). A
Z® 7heRa g ad w71 gel 121°Coll A 3087k
a2 E & F Bacillus subtilis TP-6 Wl %<y 3}
Aspergillus oryzae S+ Flavorzyme (Novozyme, Bagsyaerd,
Denmark)s AHE-3te] a4 7RSI E g siSlTt. o] &
B. subtilis TP-6 42+ 10% Y 58 dgA yeast
extract®} ErAY 02 ¥ =H(glucose)d}t AU ZE Q2 2 (xylose)
E 247 1% HA7F 5 24A]7F vl SR T oS Tt H &
FHl wjx| o] vjgEte] §ArUo 7 AFEET HE IS
100 MPa, 50°Ce] 2] 7oA Zelthred] 7hegal =
I BAE Yo 24A7F Bt BB E Jgsiglon, wart
e & A2 Y452 7] (Tubular centrifuge A-V10675G,
Tomoe Engineering Co., Ltd., Tokyo, Japan)E ©]-& 35}
12,000 rppmel A 2027 AalEE]sted oS 3]s
3]4E e A T(No. 2524, Shinki Chemical Co.
Ltd., Yangsan, Korea)2 AF&-3to] @& A7l & 0.45 um
PTFE =}od3}7](Sartourius, Gottingen, Germany)Z ] 7}-3}
Atk AFE BHE AR 55U x5 24
stolon, Batsld Ael 2 Guko] @l (Bucheon, Korea)oll
Al A|gHko} ARE-sEA T

em=e| M=
Aol A=
SEER RS

= Kim (2009)2 skl Azstdom,
Table 13} 2t B3=e] E% A7}



134 AAA -

R

Table 1. Preparation recipe and color value of soybean paste soup

gt

Ingredients (g) sch S1? S2 S3 S4
Preparation recipes
Dried anchovy 3.97 3.97 3.95 3.93 3.91
Dried kelp 1.99 1.98 1.98 1.97 1.96
Water 987.04 986.05 982.07 977.10 972.13
NaCl? 7.00 7.00 7.00 7.00 7.00
eHISPY - 1.00 5.00 10.00 15.00
Total 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00
Color value
L 50.07+0.07% 49.25+0.12° 46.18+0.06° 43.00+0.30¢ 39.87+0.11¢
a -0.24+0.06° -0.16+0.02¢ 0.56+0.02¢ 1.58+0.05° 2.47+0.012
b 15.58+0.16° 16.01+0.05¢ 17.93+0.11° 19.66+0.37° 20.79+0.15°

SC, soybean paste soup control with salt inside of doenjang

9S1-S4, samples of soybean paste soup with different contents of eHISP
9Added NaCl+NaCl in eHISP

YEnzymatically isolate soybean protein without NaCl

Mean+SD

**Superscripts letters in a row indicate significance at p<0.05 by Duncan’s multiple range test.

Fholm e Aol B AN NaCle] FEE
0.7%= Btk @42 7]2o] He S5 Whld A
F 1LE Y3 gZY o] E(KPL-2600H, Kitchenart Co.,
Jeonju, Korea)2] 8HAIOA &5 71319t o]F E9]
#OoW X} v RS ¥ 5u7F rHEdsiien, B
T 3 &5 22y WA E7](314x232%x155 mm,
HPL884, Lock & Lock Co., Seoul, Korea)oll ¥ -2
Lo|A 24A17F B & ARESIITE E-> 18 mesh (test
seive 19, Chungye Industrial MFG., Co., Gunpo, Korea)l|
Welx ARgataith. B8 Axe Weld 3] S5
£ YL StZE ol E sANA 7hdste] Fom Aol W™
S ¥aL g Aol 427 B 3R F 4R U
37 o 7HE3E & B8 113 Aeoa] 3087 23]
ARSI @/ E FA=oll eHISPE o] A&

o 2

AR =2
HEleH, Wale] A58 70mL &71e] 15mLA Hol
78S @i 7 30 A 712731 (WS-HC 70, Woosung

Enterprise Co., Seoul, Kora)?l ¥¢] 60°C =04 H#
ol Algstact A= H 7k 2417 Aol A zEH o,
AEE U318 2FS A8 A5E HE F =S o
At} H7tE eHISPE H7)1ehA] @& 214 eHISPE
0.1%, 0.5%, 1.0%, 1.5% H7tst A|5& B3 71l o,
7k A= dRdA TR &% A A A4S

AHg-3te] E718h4 k.

SFUE T3 AW Lee et al. (1994), Youn
(2015)2 Farste] A xR om, A5 AS wjgH]=
Table 29t 2t} SFuHE 739 NaCl 5 0.7%AS
), eHISPE FH7IskA] &2 txT19t eHISPE 0.1%,

0.5%, 1.0%, 1.5% H7+a A2 vwgs} ek $5
B 73] Axuye 35 52
opAeE7]e] Hof 387 SR
2 Yy ZgolEe] guhA o)A

23 1

d
tjo
=
<2
Q
5
8t
32
=

slale] Q5§ 8719 5 g4 Hol ¥4
o BT B7h 108 A Aol Lol Bt F A
Stk ARE E3E S B & AR S
of W 7 A §7ldlE BrEeN TAR F

2] A4S #7]81%0H

AS SlEE HA
Ao ——1
YW FEY aavteRdes 2o & A F

whatman filter paper (Whatman No. 2, GE Healthcare
Bio-Science, Puttsburgh, PA, USA)Z ¢3}s}l3. HPLCH 5
F3~(HoneyWoll Burdick & Jackson Chemicals, Muskegon,
MI, USA)E 343 ¥ syringe filter (PTFE 0.2 um,
Tokyo Roshi Kasha Ltd., Tokyo, Japan)Z ¢ 3}3}o]
dionex ion chromatography (ICS-900, Thermo Scientific
Inc., Waltham, MA, USA)Z 233t} o2 #2413
e e g7k Bl A T et &

o] FE FALe ET8 I (Dionex Six Cation-II Standard,
Thermo Scientific Inc., Waltham, MA, USA)= A}-&3}4]
e,

pH &l M =X
== 1 10
A1&59] pHE 15 mL conical tube (Centrifuge tube
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Table 2. Preparation recipe and color value of mungbean sprouts
Ingredients (g) Mmch M1? M2 M3 M4
Preparation recipes
Blanched mungbean sprout 923.49 922.56 918.84 914.19 909.54
Shredded green onion 27.80 27.78 27.66 27.52 27.38
Crushed garlic 14.90 14.88 14.82 14.75 14.67
Sesame seed powder 11.91 11.90 11.86 11.79 11.74
Sesame oil 14.90 14.88 14.82 14.75 14.67
NaCP® 7.00 7.00 7.00 7.00 7.00
eHISPY - 1.00 5.00 10.00 15.00
Total 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00
Color value

L 67.79+0.074* 67.15+0.20° 67.74+0.31° 63.900.07" 62.77+0.18°

a 2.37+0.14° 2.68+0.13¢ 2.98+0.07° 3.17£0.07° 3.43+0.06

b 20.41+0.38° 21.26+0.74° 22.82+0.35° 23.91£0.26° 25.03+0.03"

YSC : mungbean sprout control with salt

9S81-S4 : samples of mungbean sprout with different contents of eHISP
9Added NaCl+NaCl in eHISP

YEnzymatically isolate soybean protein without NaCl

Mean+SD

*Superscripts letters in a row indicate significance at p<0.05 by Duncan’s multiple range test.

FA352096, BD Falcon, Reynosa, Tamaulipas, Mexico)o
Zt AlEEZ 10mLY Ho} pH meter (Docu-pH meter,
Sartorius, Gottingen, Germany)Z 2o 33 ¥hE =
Atk 2 Alge] AxE AE 35em 98 FH HA
o AREE 5mLY Bo} MX}A(CM-5, Minolta Co., Osaka,
Japan)E °] &3t LIH(H =, lightness) agt (A A =,
redness), bZH(ZA =, yellowness)S & 33 WHE =739
3, o5 Bapks VeI o] W, B iAo gk
L=96.50, a=-0.10, b=-0.33°] 21 T},

BT}
AT ghxasid AT el § £
359e] Hag U sel tlash 2t wmA g 2

7H £ H|2st] 15 em AF 2o EASHE W (2-alternative
forced choice, 2-AFC)S. 2 A1t 71== 3 7KKim, 2001;

Kim, 2016)3} 52 3lglon], 7|3 ws %o}—a—}: A 1 () &
So-e U )—‘ 15cm A =2 Hrleles 39 1:} 2
7Fe AEs] A3 RS B 2 F U2 %i:rL = 3k
ou, shte] A7 Hl HUHE 3 F 5 HEl ?frwl
o) 39 F8) AN AT
SAHEA
NaCl 79} =9 eHISP 71+ 7hol] #ste] xjo]

7F A=A Lotr 7] flete] RS ‘:H*‘Z-JLL A
Ql =L B3 9 A (Wilcoxon signed rank test)=
Fasted AR 7] folZQl ZpolE HF AT (p<0.05).
Al ge] o]steha] B4 ARl 7|5 % ztolE dotr ]

95t BEAFEA(ANOVA) 2 Duncan®] t5HIAA
(Duncan’s multiple range test)}S <=3 3} th(p<0.05). &
FA 4L SPSS package program (ver 21.0, SPSS Inc.,
Chicago, IL, USA)S A&-3} T,

a2t ¥ 0
S| £4 5'-4 eHISPOI| o[gh ok ST St

Fig. 13} Fig. 2°ﬂ L1E}
37Vd 3 A= Auk =3
e iz H]ﬂé}ii% tqi, eHISP 0.1% 3 7}7-0lA
T 21%9 At T3 237t e, 0.5% H7relA
49%, 1.0% H7Frelx= 61%, 1.5% M7= 70%2]
Aot SXEHE BAoH, B5 gzt FolHl zto]
7t A gt S a3E L}E}Lﬂwi}(p<0.05). gnkH o=z
A= @S U= ofv| =41 glycine, alanine, serine,
threonine, tryptophan® 72 5hS W& glutamic acid,
glycine 5¢] AR/} o] 7kl Ho] A4
H 7rduk, &t Fo] gujid o] FsArgste] gt o
3 R g7 Yeld Zoeg AE Y (Pyun & Hwang,
1988; Kim & Kim, 1990). Kim et al. (2013)°l] ¢]s}H &
u]—o] .‘::r:7]_ L;.o]_z]/‘\i z;q_n]—o] .‘::1:7]_ ok7]. h‘_o}‘z]’[:]__l_
std=d D] FHrEo] A= 219 eHISPo & o]
= valine, leucine, histidine 52 <3t |4 &E 2] /‘c}i
o2 FaIrF yepd Ze= dAnEnh of 7] =
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SC-51* SC-52* SC-83*% SC-54%

Fig. 1. Salty taste intensity score of soybean paste soup
prepared with enzymatically hydrolyzed isolated soybean
protein. SC (0), soybean paste soup control; S1-S4 (m), samples of
soybean paste soup with different contents of eHISP. "Means the
different significantly between control and sample (p<0.05).

a
a
b
i b
$1 S2 83 $4

Samples

12.00

10.00

8.00

4.00

Overall acceptability score
o
(=)
(=)

SC

Fig. 2. Overall acceptability score of soybean paste soup
prepared with enzymatically hydrolyzed isolated soybean
protein. SC, soybean paste soup control; S1-S4, samples of
soybean apst soup with different contents of eHISP. *"Means the
different significantly between control and sample (p<0.05).

Zolut eHISPl E013le felobvmitst 5°-GMP, 5°-
IMP 5¢] #rtzdo] & U 52 Feidt

Ho] ThE A“Loﬂ ALY W Beh o =2 At F
aHE Hel Ao=® AZFATHKIm & Lee, 1988). E7
o MnkH <l 1 ol tigk A= Fig. 29 2ok 0.5%
A7 = 718%7F S7Fse 7t 1.0% A7H-5Els 7]
IE7) WolAe A Ryl dntd oz @AY 75

Loz wuta &nte] = alo] 7w AA IS T
e Aoz dHA o™ (Choi & Lee, 1994), I 5 &
ok Felo]l =& 2]E 9] dr|(flavor)E A= SHA|NE
1 At 55 AL E 8% 84 F PR dEA

S I X mlm

ATh B A9 Ha G T &uS Yl valine,
luecine, isoleucine, phenylalanine 52 3 Ele] =7} A H
o] FAo] £8kE Hol7| =™ (Hong & Lee, 1994), ©] &
gro] eHISPollA & BhE U= 3]Elo] = (Marchall, 1990)2}
T 2 mho] AelA AR WA 7St HolA =
ol Z1o 2 HAGHTY. eHISP 713 weE A%
=o] M =24 A= Table 13+ 2t} A5 dx
T7F 50072 7F4 E=gtow, eHISP 1.5% 77}
38.87+0.11% 7P BHA Uebs o™, eHISP] H71Fo] 5
7tEE HEZHL value)S Aadhs 4TS BN

=

ol o
odt
o
1

9

Al Zhell fre Q1 2ol & HYER ATHp<0.05). X—qn"'“:
value)2} S (b value)e] 7A-$ o} Be AT
of fre]#l ZpolE& HERH AL (p<0.05), tHET-F H]

3tS o, eHISP A 7o F71staA A Ee} gae
F7Vehe A3E BT

RS a i o

=FLIEe| EM 9 eHISPO| 2/8 Mot SX 2t
SFUES 83519 eHISP o #ut 7 a3 2 7]
]:l

1-011

T2 guk e 2 AgukzE o) 7| a5 e B AAE A
A& A#HE Fig. 33 Fig. 4o JeRAATh tlz79} vlw
e w, 0.1%2] H7FFAHE 3% Ak =2 F3=

HoH, 0.5% H7FrAE 10%, 1.0% H7H o=
20%, 1.5%2] A7l E 3% Aot 273 32 B
o™, 0.1% HA7FFE A8 0.5-1.5%2] F7FFolA iz
Tk oAl ztelE YR A TH(p<0.05). Choi & Roh
(2013)°] W=™ vhs9] dimethyl sulfidegt= E2o] &2
TEAE } 6}04 MSG H‘ﬁ?Jr HHg-ahA =W 7
ZFUE ol eHISPE 7}
%%—Ur% Fxlol AR mp
9]

s H2
o
T
7
%
1o
aa,
=1
o
=3
le]
8
o
off fr
o

[
iy
£
oX
o
ON

HHY EE 71E = b}E}”A
gl 7F 8t
Fo] 013 T& AANA 7Z=E PFAT
02 A7 A eHISP 7;;7}%} of ME S ubEe] A=
Table 29} 72t} Wezke] AL 277t 7FF =& 7k
UEePA oW, eHISPY] H7teo] S/ A4St 7
S BT AMTE eHISP A 7tEo] 271842 )
7Vele AFS BYow, gzt P e A gt

FA =] Fe AMEel mRTIAR eHISPE
A7Vol S7HETE SUlete AEE BiloH, ¥, A

4 O oax O oox O r o g o
fe & wd ofy
1o,
)

¢

i)
a
==
2
a)
[

N' §$_,

1:!

b
ofN oo o f|r

X
,
N
N

A, A= B AJZZ4] fo] ]l atelE Yehi it
(p<0.05)
=]

dnkx o2 Autexasts 9gh 2 H 8o dojA 7t
23L& glutamic acid®] FYFoZ LA Ut}
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Fig. 3. Salty taste intensity score of mungbean sprout prepared
with enzymatically hydrolyzed isolated soybean protein. MC
(o), mungbean sprout control; M1-M4 (m): samples of mungbean
sprout with different contents of eHISP. ‘Means the different
significantly between control and sample (p<0.05).

a
ab ab b
M1 M2 M3 M4

Samples

12.00

10.00

8.00

Overall acceptability score
(=2}
(=]
(=]

2.00

Fig. 4. Overall acceptability score of mungbean sprout
prepared with enzymatically hydrolyzed isolated soybean
protein. MC, mungbean sprout control; M1-M4, samples of
mungbean sprout with different contents of eHISP. “*Means the
different significantly between control and sample (p<0.05).

(Choi & Rho, 2013). i+ A= glutamic acid 3
o] =& Aoz dHA UYAT o] glutamic acide EF
AEE A2 SA)ste] shol] d3FE x| X3tk 28

U 7t sl E HdeA =™

glutamic acid o] A F7Hsle= A o}

Aol AHE-El eHISP A 59| 795 tiFie|do] a4

7R E WA glutamic acide] o] =

glutamic acid’} &5 39| 5282 F3|

FAFHE ALE HAH(Mojet et al,, 2004; Kim & Yang,

2015).

olg z2) Ag Al AAFAEH 137

AollM = BTy §A7FEs) E(eHISP)9
2l Solr 7] 9t A= sFUE F
A4 &AL eHISPY H 7S &
5 H7kel AWbARQl 715 me] AfolE HlaL
3 aiu} "ol RE AFEY NaCl S 0.7%% 59
A 3 3 thRT9F eHISP H7M7ke] AuEgis
& 7}6& A, 0.1%, 0.5%, 1.0%, 1.5% HA7FEolx 2+t
21%, 49%, 61%, 70%<] AsPds ax7t Je Aoz v
Elgtor 7135 0.5%7HA= 718l ©] % eHISPS|
A7l S7kstA Aap 9A FrkE AT s5UE
A RE A5 NaCle] ¥52 0.7%7} 52 stgon,

o =
eHISPY] H71ES 0.1%, 0.5%, 1.0%, 1.5%Z 39S o

Aur Z3 a3 3%, 10%, 20%, 23%= YETh 53

B 7Exe 1.0%04 7HE A YErEh
eHISPe] F7}&Fo] S7tedE =3 sFu=e] B
e Zhrdlgon, ATl FMT= 7HAhslE A

= A ‘o %
YERA T
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