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Abstract In order to investigate the combination effect of L-
arginine and L-aspartic acid on salt enhancement, the saltiness and
bitterness of various mixtures of L-arginine and L-aspartic acid
were evaluated using the electronic tongue and sensory tests.
Increasing the molar ration of L-arginine against L-aspartic acid
enhanced the salty taste of NaCl, whereas increasing the molar
ration of L-aspartic acid against L-arginine significantly suppressed
the bitter taste of L-arginine. Therefore, combination of L-arginine
and L-aspartic acid can be utilized as a saltiness enhancer and its
suitable combination ratio was showed as L-arginine : L-aspartic
acid = 1.00:0.98—1.00 on basis of molar concentration.
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3R9] Agre] I3l NaCle] Auks A7) Aol oy,
L-Arg®] 25 L-ArgS ZRAAE gl 2 wo] 5

3 JtK(Tamura 5, 1989).

weh 2 AT E L-Arg A (L-Arg - HCIO| L-Argh
T} ¢gto] oFsl Aol Zotsle] L-Arg? 4] olm| Akl L.
aspartic acid (L-Asp) 3= NaCle] AU SV 7IE 54
AR &gal7] S8l F oiks Ay 7] HIER T3Sl
L-arginine®] =5t 744 IS ZASIGIL

L-Args}t L-Asp B T oAt EFE] Uig o] 5L
gletslr] flsked, SF<4el 100mM L-Arg (Daesang Corp.,
Korea), HCIZ 53}3F 100mM L-Arg (L-Arg+ HCIl), NaOHZ
Z3}8t L-Asp (Ajinomoto Co., Ltd., Japan) (L-Asp+NaOH)
2 100mM L-ArgZt 100mM L-Asp EFE(L-Arg + L-AspyS
A z3tFTh N2 pHE pH meter (Model 340, Mettler-
Toledo Co., Switzerland)Z, Bte] 542 A8 A|ZF|(TS-
5000Z Taste Sensing System, Insent, Inc., Japan)2 = (Cheung
#} Li-Chan, 2014), o}7]:=4t £ 3 L-Arg? L-Aspe] A3
St e HPLCE RIStk 2 A(Fig. 1), L-Arge] 7%
SAEI FARE pH 10.84 400 E 78 A, 7HEae 1B
uh, AlBkE 53] weksiglon, FAll 7k 5ks VeI
W L-Arg+ HCI2] 739-(pH 6.06), A%kt H-euke =718
o Rt} 75k g 4SSt L-Arg + L-Aspe] 73
(pH 5.78) L-Argdll Hlsted RAubs} 7HAuke FAsH|, &5t
I wouto] AF 7RSI, Ak IA SIS et 1-
Arg+HCIZH ¥l 2l8ke] F7k= tha oFspA|Rh ¢25lx) 4
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stk AF Foll A7HEHe dRe dF e st 3 4
Foll EAlshs v AR 22U JAFeEN ge] Ars
77 AleZE dEA o™ (Breslin?t Beauchamp, 1997),
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o] AE AAAT|= ko] dout, L-Argd] TR A3 &
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L-Arge] NaCl} 33l 739 2uke: A5A71E ¥ (Tamura
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I (Ogawa 5, 20047} Ao}, L-Arge] THE L-AspE HsH
F Yoz 46.0mMe F2 T W7 ZABIATE 0.4%
NaCl&2o] 57mM (0.1%), 11.5mM (0.2%), 23.0mM (0.4%),
46.0 mM (0.8%)% L-ArgS £3lA1X] & L-AspE L-Arg 5%
9] 0.98-1.038(mole™ 715)2 &S AEE 27 sk
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Fig. 1 A cobweb diagram depicting the sensor outputs (mV) of 100 mM

L-Arg base (@), 100 mM L-Arg- HCI (<{>), 100 mM L-Asp-NaOH (A),
and 100 mM L-Arg+100mM r-Asp (H).

57, 11.5, 23.0, 46.0 mM L-Arg®NS 7ZFz} Fn)sle] vl
31 tH(Table 1). 24t A2 0.4% NaClge] 16.95 mvellA
L-Arg®] 7t F&=7t 715kl wet vlEAoR F7lEo] 46.0
mM L-ArgdllA 37.82mV7HA] Z7FE]919H, NaCl &0 L-
Asp?re] F7he Autde 7k ollgh L-Argd] 542
7129 B3 (Tamura %5, 1989; Riha %5, 1997)¢} Y& A3
o]tk 0.4% NaCl&ol L-Arg} L-Aspel H7FE Fig. 19
Azl LA L-Arg?t F7HE NaCH B} gare] 7448}
Aom, L-Argdt L-Aspe] EHE YUEA ¢ AT, 5L L-Arg
F&ollA L-Aspe] HlEo] ZHAage] wet NaCle] &3k F7t
Stk oA L-ArgtiH] L-Aspe] H]&o] 0.98 W]
oM Ak ST oW L-Argd] &ute] ZeAl 1A
o] L-Aspe] EFH|ES 098 ooz At dAAHe
2 YT NaCl s=olx ks Alzglor Z7g% Ante] 7
% NaCl <NaCl + L-Arg + L-Asp < NaCl + L-Arg®] <=°]it}.
£3], 04% NaCl &9 L-Arg:L-Asp=1:098 ZALZ 1-
Arg 23.0mMZ} L-Asp 225 mMS &3 3¢ &S] gt
FEE 2461 mVE 1.2% NaCl £ (saltiness output =23.07
mV)Eth 7Fsk #Auls B9tk F, 04% NaCl £ 23.0
mM L-Arg 7} 22.5mM L-AspS F7FPH 1.2% NaClg- =
o} e As Jeplleg " opr)ieske 8831 NaCl A
S 12%04 04%E °F 66.7% T2 S UL 9n)
st} o= L-Arge] Y<tollA Na-channel} & 2-g-3te] Al
WE Na' ion®] S A Ats 74071+ 2H8-(Riha
5, 1997; Kumazawa 5, 1998; Ogawa 5, 2004)Z L-Aspel
o3 L-Arg?] 7he £9tmt @ouke AAEI ANE Ue -
Asp®] At ojgt Axz )

Table 1 Effect of 1-Arg and L-Asp addition on saltiness sensor outputs (mV) in 0.4% NaCl solution

Concentration ratio (L-Arg : L-Asp)

NaCl (%) L-Arg (mM)
1.00: 0 1.00 : 0.98 1.00 : 1.00 1.00 : 1.03
0.4 5.7 27.63£1.73 20.56+0.82 19.58+1.78 18.30+£0.62
0.4 11.5 34.19+1.56 22.33+0.59 20.90+1.17 19.44+0.87
0.4 23.0 36.39+0.86 24.61+0.38 22.66+1.34 20.32+0.64
0.4 46.0 37.82+0.56 27.64+0.45 24.12+1.62 21.40+0.52
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Table 2 Sensory evaluations for saltiness and bitterness of salt enhancer
prepared with L-Arg and L-Asp combination

T\if,l/s)l (Lr-nl?\% Er-nl?\flr)) Saltiness Bitterness
0.4 0 0 5.00° 5.00°
0.4 23.0 0 7.00+£1.21°92  7.08+0.67°
0.4 23.0 23.7 6.17+0.72° 4.3340.65
0.4 23.0 23.0 6.92+0.67° 4.67+0.49%
0.4 23.0 22.5 7.25+0.87° 4.75+0.75

DData are means + SD (n =12).
IDifferent superscripts within column indicate significant difference (p
<0.05).

A o]th(Eckert 5, 2013).
wines (makgeolli)2] 25t Z4ol|A dl&gka AA| 243ke] 4
FAF7E vl STHR?=031)E B (Kang 5, 2014)2 s}
o] NaCl} F F57 oAt E3tdlof tisle] Aeirts 4
AT 0.4% NaCl g0 23.0mM L-Arg?} L-AspS 22.5,
23.0, 237 mM=Z 7zt £ go] Al 4ok tiste] 97
HEZ HreIinh ERFC 2= 0.4% NaCE-93 0.4% NaCl
% 23.0mM L-Arg EFHES 77t ARSI i 8.9 129
S ISR 04% 2med AEE 57 7SR st At
A5 we AbE 9, Wi AHTPE 1R siglon, &
gre] 739 g &uko] JubE 9d, Wi ZHPE 15
2 3] Hrieidn). ¥4 Z3= SPSS (Statistical Package for
Social Science, SPSS Inc., USA, version 11.5)% SAA2] &}
Ao™ ANOVAE ©]83t4 Duncan’s multiple range test=
5% oA Zt A8 FoA8S AFsAthe s
p<0.05). L AZN(Table 2), 7|2 23 (Tamura 5, 1989) %
AR Alzde] 24 A3KTable )9} $L3A NaCH-2ol] L-
Arg®] 712 Aako] 500004 7.0008 thE Z7)s19t) of7)
o L-AspE F7IE Hrbehd 29k L-Aspe] H7h FEe] W]
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o] 1.00:0.98-1.00¢1 =78 L-Argihs H7FsE 2713 1)
WaPA AUk oieke] fARSkaL 25k FA| A4S Zlo® ¥
7HE ATk BHRF 0.4% NaCl &9¢] 23.0mM L-Arg 3 225
mM L-Aspg %S AE7F L-Argthe £ AlSH o &
e el 21 L-Argthe E3te AlSelA L-Arge] A
Zulo)] oJsle] gulo] JFS e FloT AIREHITH HeH
7te]l A}, Ye NaCl F=olA At e #d7ie] zb
o]& HoJu}, NaCl<NaCl+L-Arg+L-Asp <NaCl +L-Arg <]
TME BPom, &5k IEE NaCl+ L-Arg + L-Asp << NaCl
+L-Arg?] $=HE YERiTE o]E L-Aspoll 23 L-Arge| 73
Zut Aol L-Aspe] Algtell o]gk At 7IRlshs ZoE
AR = AT

ol’de]l AMZHE NaCl oA L-Arg?} L-Asp Z3HE9]
Aur Z27; I J|AAo R wa Aoz g 4 9
o, L-Argell 93 Aol A} L-Arge] &uHS AT
7] 913 L-Aspe] E3H]ES L-Arg: L-Asp=1.00:0.98-1.00

A7r AdE Zow AAETh FF L-Argt L-Asp EFE
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AR &g 2 F s Ze® gdEnh
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L-arginine (L-Argys &5t S22 &83t7] flste] s
HHoR L-Argd Bt 548 FAKIL, L-Argd] 733 uks o
Ast7] 918t L-aspartic acid (L-Asp)S 33T 04%
NaCl €%o)| L-Arg¥} L-AspE &35l HAE] A|aHoz &
Mg A3} L-Argh L-Aspd] EFES tEA & A9, 59T L-
Arg FEOIA L-Aspe] BlEo] 7HAge] wat NaCle] &t 4
SEIE 7RIS #edrhlA Aok FYe AFolde
), L-Asp] F7FR L-Arge] &5to] JAEE RS 1A
5, L-Arg? L-Asp =2 A9 AL €89 F IS
o, L-Arg®] £5tS dliskr] A%k HF o] EFHIES L-Arg:
L-Asp=1.00:0.98-1.00 ¥ 17} A3 h.
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