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Abstract: The effects of different structural modifications (the change of amino acid sequences, addingumami amino acid residues,
cross-connection of the twodipeptides) and Maillard reaction for dipeptides (Asn-Pro and Ala-His) on umami intensities and
umami-enhancing effect were investigated. Electronic tongue was used to evaluate the taste characteristics and the umami-enhancing effects
on MSG and soy sauce. The results showed that, compared to Ala-His, the umami score of the new dipeptide His-Ala increased from 4.09 to
5.08. His-Ala had a significant umami-enhancing effect on MSG and soy sauce and their umami scores increase by 1.40 and 0.48, respectively.
However, compared to Asn-Pro and Ala-His, the umami intensities of the other 9 new peptides (Pro-Asn, Glu-Asn-Pro, Asn-Pro-Glu,
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Asp-Asn-Pro, Asn-Pro-Asp, Asn-Pro-Asn-Pro, Ala-His-Ala-His, Asn-Pro-Ala-His and Ala-His-Asn-Pro) decreased, and they had significant

umami-inhibiting effects on MSG and soy sauce. Maillard reaction could significantly improve the umami intensities of Asn-Pro and Ala-His.

The umami scores of Asn-Pro and Ala-His increased from 7.65 and 4.09 to 9.48 and 6.37, respectively. In addition, Maillard reaction products

of Asn-Pro and Ala-His had significant umami-enhancing effects on MSG and soy sauce, and their umami scores of MSG increased by 3.96

and 2.29, the umami scores of soy sauce increased by 3.77 and 1.49, respectively. The change of amino acid sequences, addingumami amino

acid residues and cross-connection of the twodipeptide could significantly affect the umami taste and umami-enhancing effect of peptides.

Maillard reaction could be an effective way to enhance the umami taste and umami-enhancing effect of peptides.
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of synthetic peptides composed by different amino acid
sequence on MSG (a) and soy sauce (b)
E: AR KB RR FEATEEATA RE £ (p<0.05).

xR 1 TNESEEEFHERRREFEITETE
Table 1 Electronic tongue score of synthetic peptides composed by different amino acid sequences

o Bk ok Fok BRI sok
AT 6.63 25.85 30.22 20.16 9.97
Asn-Pro  -30.41+0.50°  10.64+0.34°  6.76+0.06 12.17+0.15*  7.65+0.15°
Pro-Asn  -11.15£023°  7.58+0.71°  831+0.37° -18.86+0.08° 1.56+0.57°
Ala-His  -17.58£0.41* 18.56£0.39* 8.07£0.23" -530+0.57" 4.09+0.24*
His-Ala 921+0.67°  5.03+£0.48% 545+026°  6.84+0.39°  5.28+0.28%

E: RAIAR KN RR FEA AT EAREMREZR (p<0.05) .
R 2 TEEREERGLAR S KR FEITFS R
Table 2 Electronic tongue score of synthetic peptides composed by different umami amino acids

#oh Bk Hek ok AR BfoR
AT 6.63 25.85 30.22 20.16 9.97
Asn-Pro  -3041£0.50" 10.64+0.34" 6.76+0.06" 12.17+0.15"  7.65+0.15"

Glu-Asn-Pro  1.7520.41°  -4.74£057° 4.94+023° 829+020°  2.96+0.32°
Asn-Pro-Glu  1.832034°  -374+042° 4.94+046°  7.38+038  2.77+0.67°
Asp-Asn-Pro  -8.60+0.46°  5.89+048%  6.50£0.31° -22.99+0.45% -0.20+0.21¢
Asn-Pro-Asp  230£022°  -473£0.51° 4.95£027°  7.69+0.32°  2.67+0.34°

E: RIS AR FEAFERATEAREHER (p<0.05) .
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Fig.2 Electronic tongue score of umami-enhancing effect of
synthetic peptides composed by different umami amino acids
on MSG (a) and soy sauce (b)
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Fig.3 Electronic tongue score of umami-enhancing effect of
synthetic peptides composed by Asn-Pro and Ala-His on MSG
(a) and soy sauce (b)
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& 3 WA, fHILT Ala-His ! Asn-Pro,
Ala-His-Ala-His . Asn-Pro-Asn-Pro. Ala-His-Asn-Pro
F11 Asn-Pro-Ala-His VU Z&IKERWRBH &, BRIV 2370 01K

245



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.3

0.11 73+ 243 47+ 0.81 4pH1 1.02 43, ThaEHMESS, &if
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Ala-His-Asn-Pro 1 Asn-Pro-Ala-His Jill. #0755
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Ala-His-Ala-His I Ala-His, LA/ Asn-Pro-Asn-Pro #/l
Asn-Pro Z[AIfZ. #if. 7. RUFEEIRZE B . (RIS
H1 /& 3a F1 b A%, Ala-His-Ala-His. Asn-Pro-Asn-Pro.
Ala-His-Asn-Pro. Asn-Pro-Ala-His X} MSG F1#H 1]
R EBAA B B EIE R, ' Asn-Pro-Asn-Pro
[PIFMEEE F B5iE, 2 BlfE1S MSG F3E I I EERPE7)
BEAR T 1.74 7340 2.38 73

A CHRIRIE Asp-AspP 1 Asp-Asp-Asp-Asp™Z

A, Gly-Gly'™\, Gly-GluP*F1 Gly-Gly-Gly-Glu™**' ji]
MEREAAEERZER . —HH, SRR
PE—EREFE FREE LR, SRR IR B 42
—IREEFA-0)(C)(0- n T 3~9 ZJH], 4 n BUE
N 4~6 Z ANk, RIS 7= ARG, %
HRER, SES B SR TR, X2
Ala-His-Ala-His A1 Ala-His PAAz Asn-Pro-Asn-Pro #ll
Asn-Pro RIRFFEZ BIFAEE RZE R ELFERE; 5
— 7, HEEERABAHER, SCEAREFA, e
HEREMEE IO E, a5 Sk s,
i % Asn-Pro-Ala-His A1 Asn-Pro-Ala-His 2 [B] 2 M4F
PEAFEZE S
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Table 3 Electronic tongue score of synthetic peptides composed byAsn-Pro and Ala-His

o Bk HR FoR R Bek
Pl 6.63 25.85 30.22 20.16 9.97
Ala-His -17.58+0.41°  18.56+0.39° 8.07+0.23" -5.30+0.57"  4.09+0.24°
Asn-Pro -30.41£0.50°  10.64£0.34°  6.76£0.06"  12.17£0.15°  7.65+0.15°

Ala-His-Ala-His ~ 0.11£0.32°  -5.514023°  6.36£0.25° 10.72+0.22° 4.04+0.33"
Asn-Pro-Asn-Pro 243044 -539+032°  5.11£037%  6.95£0.29"  2.55+0.19°
Ala-His-Asn-Pro  0.81£037°  -4.06£0.39° 5.40+0.17° 8.78+0.41°  3.50+0.37°
Asn-Pro-Ala-His ~ 1.02+0.19"  -4.42+041°  5.82+0.10° 8.99+032° 3.41+0.22¢

2 FIAI AR FEFEATEASEHER (p<0.05) .
4 ARMERER NMBTFETES R

Table 4 Electronic tongue score of synthetic peptide Maillard products

H BRok HHR Fok IR EfoR
AT 6.63 25.85 30.22 20.16 9.97
Asn-Pro 30.4140.50°  10.64+0.34°  6.76+0.06° 12.17+0.15*  7.65+0.15°

Asn-Pro-M 4504029°  -6.69+0.43°  220+0.19°  7.94+039°  9.48+0.33°
Ala-His -17.58£0.41%  18.56£0.39%  8.07+0.23%  -530+0.57*  4.09+0.24*
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