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Abstract

This study investigated the possible use of enzymatically hydrolyzed isolated soy protein (eHISP) to enhance the
intensity of salty taste. The sodium chloride content of eHISP is 69.5 g/L.. Yellowness (b) increased, and lightness
(L) and redness (a) decreased with increasing eHISP concentration in sample solution. Also, perceived salty intensity
of eHISP solution increased in sample solution with increasing added amount of eHISP with same NaCl concentra-
tion. The intensity of the salty taste was enhanced by 2-39% as the eHISP was added. The results suggest that it
may be possible to reduce the content of sodium chloride in foods by enhancing the salty taste with eHISP.
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M = Organization)?| A= A <19 1€ H &F HF S 2,000
mgol 3t WAsIA JATHWHO, 2012). &A1 e 1Y

F(NaCl, sodium chloride)> A3 U= x4 =
U]gi walo] AMA R o]FolA glom FHRS AF  mglR 5dAle] 19% Ao, oA 19
1=

(Na)# AACHE A= Ack(Na & Ha, 2009). ©

B 2F AHFE 20109 4,785 mgoll A 2015»4 3,871
2y 4
FAATFED 2 FEOE YEHTHKCDC, 2016). ©]

2FS A A FAE A% A AReE, Ad AT 2 AF AH e ] &9E AHeske AAF,
S REYH FEE Wol AW AEY H £ WHol #o AR, AR, AR SO 2vF w3, A4 W,
i, ARAT AEH 259 F5, Jdx olF 5 T IS, A4 A % % ToE 94 " 7 E &
L3 7% TTHKim, 2016). 28 2FS Aok AF B S7HEHA ol 8 aF A7 Sk 2ol o
Al AHESE Ao ® Qlste] d ol iRl SUkEE Qleg AFEHI Jrk(Brown et al, 2009; Lee, 2015). ©]
A Aol S7FHAl HaL, E¢fol AAsstel AEUE 0 2E A0 2F HFE HAs] st aF AXE 9
depA =, Add Ao A Ao F8 99 2 @ Bgd A7 EEA glen, A, eI,
o8 4ERA, NEF, 2HEF 5L

et al., 2005; McNeely et al., 2008). S5t

A AFe 4SS st BteE 59 43S S7F Schindler et al, 2011).
AlA B, 2o, A3 EY T2 AWe 2= @ T2 Dol 32:36% F = FHrEol e tE
TtJo & IJeong, 2015). olol w2} WHO (World Health — &7/ ©ld =&, o] @wldg L4313 Sl O}U

25%+ glutamic acid 2 O]-roi;q nom, o
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Sl tiF 55 ol &3 A=A S g A+
£ UF wEe) gaveRs) 2 o
Chae et al, 1997; Kim, 2010), 7}FiEal &2 3JEto] =9
gk A (Lee, 2001; Joo, 2002), 21 &4 THAE o] g5
zr] B Fu=2 AZ(Lee et al, 2007; Shin et al., 2007)
Az, 71 2 154 Sol g A7k 5 oFT
o, 7 diid gavheital el stol oigh A2l
ot At F3le gk A= o] Fo|X|A] FaL AUt

B d7e B dF @iEdS o83 a4 vkl E
(eHISP, enzymatically hydrolyzed isolated soy protein)2]
AU A s Wkl A A BARAe B8
s e Gopr A a3t

A 38 of

N

M=

A Al8E AF(Kwang Dong Pharm. Co., Jeju,
Korea)= A5 tHErtE A Q) ste] AR&-8131. 21, 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 &FH7He8&S TFY3t] ARE-staith
8 diF o9 §A7}rE 3] = (enzymatically hydrolyzed
isolated soy protein, eHISP)-> Hwang et al. (2015)¢] =
Ho 2 AxHE AEE FEvlo] ¥l(Bucheon, Korea)S 25
B Al g ko} ARE-SFA T

It A=l M=

d= H7HE 9% AlE9] eHISP H7HES 0.1%, 1.0%,
1.5%, 2.0%, eHISP A& W NaCl =& AXk & FH=
NaCl &% 30 mmol/L, 40 mmol/L, 50 mmol/LE H7I &
E Azt 7t A5 Aut g gRlshy] flgh v

e B Ak AT 139

o A&+ NaCl % 20 mmol/L-80 mmol/L7}F4] 5 mmol/L
o Ao Axd 12709 NEE Hws=S sk &
ot A 7 5e] A2 Table 194 24

N

=
== = 1
AF BAL A% B4 ARE AxE 239 A8E

HPLCH %< (Honeywell Brudick & Jackson Chemicals,
Muskegon, MI, USA)ZE 3|41t 5 syringe filter (PTFE 0.2
um, Tokyo Roshi Kaisha Ltd., Tokyo, Japan)Z o 3}3} %}
o, AMgE AYL B ZY(Dionex IonPac CG12A RFIC
Analytical, Thermo Scientific Inc., Waltham, MA, USA)3}
7}= A H(Dionex lonPac CGI12A RFIC Guar, Thermo
Scientific Inc.)®] %1 2™, dionex ion chromatography (ICS-
900, Thermo Scientific Inc.)S ©|-&3}o] EA it} X5
I EFE M (Dionex Six Cation-Il Standard, Thermo
Scientific Inc.yS ©]-&3te] 2Hd sttt

=
Ae7 AR Ars AF 3em® 93 FAHA
(petri dish)®ll 10 mL& o} A x}A|(CM-5, Minolta Co.,
Tokyo, Japan)E ©]-8-3t LH(® =, lightness), azk(Z 4 &=,
redness), bZH(EA %, yellowness)S 4350, 33 vt
& S5t WA o R AR o] W, 3T W
L=96.50, a=-0.10, b=-0.35 ] A},

oL o
AFoeta sz gt AjekEe] Gyl & -
H HdS 4o 2 3+ NaCl (Samchun Pure Chemical
Co., Pyeongtaek, Korea)S 25 mmol/LolA 80 mmol/L7}4]
S5mmole % 7+A0 2 Axste] 12719 ABE WA
H(ranking test)>. 2 BF7Fsl= THS /1Y€ ¢ S
T AGEC] 80% ©7d] #d 139 AAdste] eHISPL
= At A% e AAET AlEE dEedA
AeE A zgre] g FEtete] AlFsiion, AR
9} AlgALold S A= F UEF 7F23 Aol S
A&atdth. H7HE Al&sh7] A3 A8 vt 2 F <t
T

=

AZe| 2 Iy
A

S PTES sgov), shiel ARE v FIRE F
Hm] F4 A Fol 89l E3h AL Hasel

Table 1. Preparation recipes of eHISP solution for salty intensity test

NaCl Conc.
(mmol/L) 30 40 50
¢HISP (%) 0.1 1.0 1.5 2.0 0.1 1.0 1.5 2.0 0.1 1.0 1.5 2.0
Ingredients (g)
Water 997.25 988.25 983.25 97825 996.66 987.66 982.66 977.66 996.08 987.08 982.08 977.08
NaCl 1.75 1.75 1.75 1.75 2.34 2.34 2.34 2.34 2.92 2.92 2.92 2.92
eHISP 1.00 10.00 15.00  20.00 1.00 10.00 15.00  20.00 1.00 10.00 15.00  20.00

Total 1000.00 1000.00 1000.00 1000.00 1000.00

1000.00 1000.00 1000.00 1000.00 1000.00 1000.00 1000.00
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skt

Azl &gl ZFEE 25 mmol/Lol Al 80 mmol/L7HA] 5
mmol/L 7FA0 2 A|ZE H|ZAEE FA9E ubs By
15cm line ¢lo &5t =& #7184 3 & eHISP/t A
7vel HIHA RS AIEE HU)sHEE shglen, 1 A

£ mmol/L NaCl 3fo. 2 Zakalsitt.
SH=A

Zd= 7 A8 2 mmole AlE ZF &S o] 2}o]
S} Ao zpol5 Lotr 7] fete] EAHEA(ANOVA) 5
AR EAREA S T8k o, o8-S HAA ] ¢
3}¢] Duncan U5 $177d (Duncan’s multiple range test)S
FHFAT. LE TA B4 Fol FEL p<0.05%2H,
SPSS Version 21.0 package program (SPSS INC., Chicago,
IL, USA)S AH&-3F3iT.

An o o
ABo| AE shafF gl Mo

oleaRME I I E o]L3lo] eHISPS 2F TFFS
=45l gakst 7‘:34 Al=°] NaCl T2 69.5 g/Lell e
™, eHISPY] E%o] wWE %= Table 29 e AT

eHISP xq7}%1 —7}%—’?% AEe B A% e
Dasle AL 1919_ , AT Zhe eHISP A 7Hgol
ufe} HlfﬂW o S BT YukRog A
5ol Aol A 7:;1% Aol Agh 7350 Hla) Bte A
=7e 753&0] 21 tH(Kim, 2012; McGough, 2012). Yoon
(2015)2 ™= TR ES o8 A FX

A e
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Table 2. Effect of eHISP on color value of model broth contain-
ing various NaCl

eHISP solution

NaCl  eHISP L a b
solution (%)
0.1 7.97+0.44M 0.17+0.06* -0.56+0.05¢
30 1.0 7.92+0.432 -0.39+0.08"  2.60+0.16°
1.5 7.5840.16®  -0.42+0.12°  3.74+0.26"
2.0 7.19+0.05° -0.46+0.06*  4.18+0.18*
0.1 7.79+0.65% 0.17+0.04* -0.85+0.21°
40 1.0 6.50+0.49° -0.55+0.07° 1.19+0.55°
1.5 6.06£0.67°  -0.63+0.05" 1.97+0.88*
2.0 5.89+0.28" -0.68+0.08°  2.36+0.61°
0.1 7.69+0.70* 0.09+0.06* -0.82+0.20¢
50 1.0 7.35+0.28%®  -0.39+0.14°>  2.15+0.08°
1.5 6.9140.18%°  -0.67+0.02°  3.14+0.25°
2.0 6.76+0.41°¢ -0.61+£0.13°  4.21+0.15%
YMean+SD

*4Means are significantly different within the same column at p<0.05 by
Duncan’s multiple range test
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Fig. 1. Effect of eHISP on the salty intensity of sample solution

containing various NaCl. The diagonal line indicate the perceived

salt intensity of the NaCl reference solutions, and dashed lines

display the 95% confidence interval. The error bars represent the

standard deviation of the perceived salty intensity.

Table 3. Effect of eHISP on salty intensity of model broth con-
taining various NaCl

NaCl conc. of Added amount of Perceived salty
samples (mmol/L) eHISP (%) intensity (mmol/L)

0.1 33.86+3.11M

30 1.0 43.00+4.68°
1.5 47.03+4.64°
2.0 51.11+4.32°
0.1 43.26+3.86°
1.0 49.49+3.57°

40
1.5 53.88+4.08°
2.0 60.25+5.09*
0.1 53.02+3.91¢
1.0 59.74+5.51°

50 N
1.5 64.45+5.37
2.0 70.13+5.45°

YMean+=SD

*dMeans are significantly different within the same column at p<0.05 by
Duncan’s multiple range test
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33.86 mmol/L, 43.00 mmol/L, 47.03 mmol/L, 51.11 mmol/L
2 15-22%9] A5 S aH}E BRI 2™, NaCl 40 mmol/L
ol A= eHISP2] H7tegell wel 2hzt 43.26 mmol/L, 49.49
mmol/L, 53.88 mmol/L, 60.25 mmol/L, 50 mmol/LA =
Z}z} 53.02 mmol/L, 59.74 mmol/L, 64.45 mmol/L, 70.13
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13.00 mmol/L, 17.03 mmol/L, 21.11 mmol/L A <A 3}
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Fig. 2. Effect of eHISP on the salty intensity enhancement of
sample solution containing various NaCl. The error bars
represent the standard deviation of the perceived salty intensity.
NaCl concentration @ 30 mmol/L, < 40 mmol/L, A 50 mmol/L.
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Choi (2012)°] 93l & FE 0.5%= 71Fo 2 84 7}
FEdlE g A 2rEQl AL A AR (enzymatically
vegetable protein, EVP)E 27} 0.03%, 0.07%, 0.13%,
0.23%, 0.35% Z7}ste] #st 548 dol A5} EVP H
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ZA F =& TS HolX Y= glutamic acid9} aspartic
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FE7F S eHISPE 7l whE gt S a7t
o 3A JepsT) ol gt Aul FXE = T F
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o] Jetol= Fo Fazrgol o Ao w HLITt 0.1%¢°l
A 2%7HA] eHISPE] H7Mge EeElatile A & 2%
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