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Abstract: To investigate the effects of amino acid types and their addition amounts on the quality characteristics of
emulsified chicken minced products, and to obtain the amino acid types and addition amounts that best improve the quality
of emulsified chicken minced products. In this paper, emulsified minced chicken meat with varying ratios of L-lysine (Lys),
L-arginine (Arg), L-histidine (His) and L-cysteine (Cys) was used to determine and analyze eating quality, emulsification
characteristics, textural characteristics, rheology, flavor substances, sensory quality, and microstructure. The results showed
that the addition of Lys, Arg, and His significantly decreased the TEF, EFTA, and CL values of emulsified ground meat, but
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significantly increased the pH, hardness, viscosity, and chewiness of the emulsified product more effectively than the addition

of Cys. Rheological analysis revealed that Lys, Arg, and His increased the final storage modulus. Additionally, scanning

electron microscopy showed that Lys, Arg, and His contributed to the formation of a tight gel mesh structure. Overall, 0.50%

Lys, 0.60% Arg, and 0.90% His were the optimal addition quantities. These findings suggest that Lys, Arg, and His have

potential in the preparation of emulsified meat products.
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Table 1 Different levels of amino acid addition

%5 Lys4l Arg 48 His 41 Cys 8

Kb 0.00 0.00 0.00 0.00
1 0.10 0.15 0.30 0.15
2 0.20 0.30 0.60 0.30
3 0.30 0.45 0.90 0.45
4 0.40 0.60 1.20 0.60
5 0.50 0.75 1.50 0.75
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Fig.1 Effect of different kinds of amino acids and their
addition amounts on pH value of emulsified minced meat
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Fig.2 Effects of different amino acids and their added

amounts on water retention of emulsified minced meat
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Table 3 Effects of different kinds of amino acids and their added amounts on the color of emulsified minced meat

Y
28 %)
Kb 1 2 3 4 5

Lys  79.72+030°  79.10 £0.88"  77.50 £0.55*™  76.62+0.36™  75.46+0.29%  74.81+0.21°°
. Arg  79.72+030° 7851+0.76""  7839+0.59*  76.99+0.66  7591+0.67*  74.06 +0.49™

His  79.72+0.30" 7871 £0.51**"  78.19+0.33* 77.25+0.89** 7598 +0.80%  75.63 %0.62"

Cys  79.72+0.30° 77.37+020%  77.24+0.12%  78.49+0.78* 79.24+1.17*"  78.06 +0.90™*

Lys  031+0.05°  0.29+0.05" 0.48 +0.05™ 0.51 £0.06™ 0.68 = 0.03"" 1.23 +0.04™
. Arg  031£0.05° 0.28 £0.05™ 0.34 +0.02% 0.51 £0.03* 0.55 £0.02" 0.82 £0.09™
a

His  0.31£0.05°  0.08 +0.04" 0.26 +0.04™ 0.45 +0.05™ 0.50 £0.03% 0.53 £0.02%

Cys  031£0.05°  0.32%0.04™ 0.32+0.07% 0.30 +0.06™ 0.14+0.02>  0.33£0.06™

Lys 16.71£0.06° 16.33+0.12"  16.19£0.12*® 1529+0.05**  15.10+0.06>  15.35+0.06™
5 Arg 1671 +0.06° 16.62+0.06"  16.57+0.12*  15.83+0.08*  16.03 £0.08"" 1587 +0.12*"

His  16.71+0.06° 16.17+0.41"  14.86+025%  15.18%0.30*  1585+027"  14.13 £0.14“

Cys 16.71£0.06° 1545+025"°  1587+0.58” 14.86+0.47°" 14.55+0.10°“  13.91 £0.20

E: NEBFERARATANEFRE (P<005), KEFHERRATARNEZFRE, TH.
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Fig.3 Effects of different amino acids and their added amounts on the emulsification stability of emulsified minced meat
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Table 4 Effects of different amino acids and their added amounts on the structural characteristics of emulsified mincemia

-G S iV AR /g ENz3 P i3 FhM ik E VI
Kb 581.24 £ 15.29° 0.96 £0.012° 0.84 £0.02° 485.00 + 4.77° 463.71 £3.03°
1 629.83 £11.00"  0.96+0.010"  0.84=0.01** 529.23 + 12.36™ 507.04 £ 16.21*"
2 635.96 + 8.57%" 0.96 £0.01* 0.84£0.01" 53278 £11.10*" 510.95 £ 12.41*"
Lys
3 647.79 + 7.34% 0.96+£0.01"  0.84+0.01"  544.90 + 428" 523.66 + 0.94*™
4 689.26 + 3.99™ 0.96 +0.01* 0.84 +0.01™ 579.81 £2.59™ 557.35 +2.04™
5 714.38 £22.66™ 0.96 = 0.00™ 0.84 +0.00™ 601.19 £ 18.15™ 578.71 £ 16.31*
Kb 581.24 £ 15.29° 0.96 £0.01° 0.84 £ 0.02° 485.00 £4.77° 463.71 £3.03°
1 633.87 £7.09" 0.96 + 0.00™ 0.83 £0.01* 528.03 + 7.64™ 507.13 £ 7.95™
2 641.23 £9.99" 0.96 £0.01* 0.84 £ 0.02* 536.18 + 19.98" 515.23 £19.14"
Arg
3 677.78 £ 7.74™ 0.96£0.01"  0.84£0.03"™  565.86 +23.46™" 543.30 £25.11*
4 693.13 £9.00™ 0.97 £0.01* 0.84 £0.01* 582.72 £ 12.83™ 562.36 £ 17.09*
5 673.40 £ 13.52™ 0.96 £0.01* 0.84£0.01"  566.68 +17.15"® 543.35 £ 19.94*"
Kb 581.24 +15.29% 0.96 £0.01° 0.84 £ 0.02° 485.00 £ 4.77° 463.71 £3.03°
1 598.43 +3.83"™ 0.96 £0.01* 0.83 £0.00™ 49438 £3.29" 473.18 £ 5.89"""
. 2 633.65 + 14.34™ 0.96 +0.01* 0.85 +0.03™ 539.25 +28.84™ 517.64 £27.77*
1S
3 609.98 £ 16.13°®  0.96 £0.01* 0.85£0.02  520.34 +15.70°® 498.41 £ 11.63%"
4 603.40 £9.19%™ 0.96 = 0.00™ 0.83+0.02"  501.32+16.04" 478732 +17.19™
5 568.28 £14.17°°  0.95£0.01"™  0.83 £0.04™ 470.35 £ 19.04° 448.49 £21.35
Kb 581.24 £15.29" 0.96 £0.01° 0.84 +0.02° 485.00 £4.77° 463.71 £3.03"
1 54224 £44.87%°  0.95+0.01" 0.83£0.00"  451.37+37.19" 430.89 +37.67°
. 2 665.22 £7.17™ 0.94+0.01"  0.82£0.01 544,53 £ 1.97™ 510.93 +7.32*
ys
3 591.05£13.98°  0.94+0.00°"  0.81£0.02""  475.64 £20.48™ 446.96 £21.04°™
4 531.06 £33.49°  0.940.01°"  0.83+0.00"  438.31 £26.44 410.81 £21.51°
5 397.29 £ 4.09™ 0.89£0.06"  0.82+0.01" 327.03 £2.07™ 291.17 £20.30%
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Fig.4 Effects of different amino acids and their added
amounts on the rheology of emulsified minced meat

7£: (a) Lys; (b) Arg; (¢) His; (d) Cys.

157



MK EmBHL

Modern Food Science and Technology

2024, Vol.40, No.5

2.7 Lys. Arg. His. Cys& H 7 fn& 3t FL 1t
P BE XUk 4 9 % v

FLAGAE PR 1 XU SRR =R A, — AR AR
FAL R, —oAgNI ALK IR. A, PRV
SECALSKT PRI it XU P Bt A AR R A R . A 7T
K GC-MS 73 #1 7L 4k R BE 3 R PP R, T IR
BRI FLACRBE S, 43 B RS 22 Fh, BRI 4
P, BFSK 4, WSS 2 PP, BEZE 26 Fh, BRK 16 F,
R 13 Fh, WK 10 Bl Bekek 16 B, 5|6 2 F,
Fe 1M, MR 6 M, KK 1M, WEEKI M, K
KR, BEE LA, FEFR LM, 2129 M.

XTI A & B R ) A R BE T 5, KUK
JREI R RBAE, (HEER. BRI, R, B
i RN e 2 AR X 4 Tt G SRV 0 119 LA XS A E A1)
d AR B, IR X R AT R 2R A I A
FLALPIBE A 5 L f s I AR T, 2 e R BRI
By . BRI ORI TR W 1 o fil . RS R
i A IR G, MRIE IR R, 2 E ARk
(R o 28 S AN B B T S B ER AL B A, ) B
TR I3 Strecker FffR [ N, M AR RS BE 22 11
MR . Horb Lys RGN B RS RV %, M
X E BN 40.65%, RN His 0 Arg 4, Al
BI) R 1% 2R ) T AH N B AN 37.66% 32.61%
Cys H =L /DR T, AHXT & &N 29.10%.
0.50% Lys 7= 4= [ ¥ A X 2 5214 3 40.65%, £/~
st AU B A

F 2] (6 A2 H i A R 1) — g & S AL 1 oy
fif s N A AL IR DT R AR . T T A AR A
A o AN T AT B R R R AR, X KU
AR TR o 2 TR VS N 2B 1Y I 1) b 2 RN A X
HEmTaad, Hob I His 4 I 2 1) i 28
VI %, MG S RN 25.26%, H RN Cys 4
F Arg 4, K I B R SR AE = N
24.50%- 14.54%.

Zi BTN, 0N Lys. Arg. His Al Cys #JXF L
10 PR BE B R BT i, SN S B R4S LA PR BE
PIRIRY A 2, Tt T FLAG RIBE IR T

28 Lys. Arg. His. CysEH 7Rl i
A BRI

w5 ATRD, X T AN R R SR AR (1 7L AL
WEETT &, BT AT & A E, 2704 H e,
U ORI ZH ZPUIR 25 55 4 1k I B A AR OK R 22 591

158

284y BT AT S0, 9N N 0.50% ) Lys, 0.60% [) Arg,
0.90% [¥] His, 0.60% ] Cys [IFLALIS A BE, 4140
RAS . FURAE RS T HAdH . 2 Cys B AR
8 Lyss Arg fl His 201K, X S5HTTHIRIE., JFAA LA
F AR 5 RABXS RL. 28 ERTIR, 1E L0 BE R iR
Jn Lys« Arg. His RE 235 25085 L0 P BE I €355« XU
RS HZURAS

" 8 [ PRES
it - - P2 mmng

L3 B

2 X5 4

a1 Hs
B 5 ARSEBRERMEXN I HERE BRI
Fig.5 Effects of different amino acids and their added

amounts on the sensory quality of emulsified minced meat
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