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Effect of L-Arginine or L-Lysine on the Quality of Duck Meat Patties
during Freeze-thaw Cycles
LI Mengmeng', HE Shufeng', SUN Yangying'*"

(1.College of Food Science and Engineering, Ningbo University, Ningbo 315800, China;
2.Key Laboratory of Animal Protein Food Deep Processing Technology of Zhejiang Province, Ningbo 315800, China)

Abstract: In this study, the effects of L-arginine or L-lysine on the quality of duck meat patties during repeated freeze-thaw
cycles were studied to provide a theoretical basis for the application of L-arginine or L-lysine as cryoprotectant in meat
products. L-arginine or L-lysine was added in the marinating process of duck meat patties, and the prepared duck meat
patties was treated with freeze-thaw cycles. The texture, cooking loss, color, pH, total volatile base nitrogen (TVB-N),
thiobarbituric reactive substances (TBARS), low-field nuclear magnetic resonance, and microstructure were measured to
evaluate the quality of duck meat patties. The results showed that with the increase of freeze-thaw cycles, the hardness,
springiness, cohesiveness, chewiness, a” value, pH and P, of duck meat patties in the blank group decreased significantly
(P<0.05), while the cooking loss, TVB-N value and TBARS value increased significantly (P<0.05). After five freeze-thaw
cycles, L-arginine or L-lysine significantly inhibited the deterioration of duck meat patties quality (P<0.05), and the
cooking loss of duck meat patties in L-arginine group was 13.23% and 6.93% higher than those in blank group and sodium

A EEE: 2023-04-18

EETWH: i i 8 ReEA A (LGN21C200009) ; B RAKE = ki Rk & fAH$ F A2 A (CARS-42-25)
TEETIT: 55 (1997-) &, MR A, IR F @): F &% St LELZE4) M, B-mail: 2011085040@nbu.edu.cn.,
*BEMEE: AR (1986-) %, 4, @I, AT 5 @: & & 7% Sahn TR 4% A, E-mail: sunyangying@nbu.edu.cn.


https://doi.org/10.13386/j.issn1002-0306.2023040163
https://doi.org/10.13386/j.issn1002-0306.2023040163
https://doi.org/10.13386/j.issn1002-0306.2023040163
mailto:2011085040@nbu.edu.cn
mailto:sunyangying@nbu.edu.cn

545 % 5 44

i, S LRTEIRE LB 52 S RIS A DR S 2w 79 -

tripolyphosphate (STP) group, respectively (P<0.05). In addition, after five freeze-thaw cycles, the TVB-N value and
TBARS value of L-arginine group were 41.92% and 63.47% lower than those of blank group (P<0.05), respectively, which
were the lowest among the four groups. Therefore, the L-arginine or L-lysine treatment could effectively inhibit spoilage,

the oxidation of fat, improve water retention, and maintain good quality characteristics of duck meat patties.
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Table 1 Effects of different treatment on the TPA of duck meat patties during freeze-thaw cycles
RAMEER (V0 251 BEEE(N) P R RELIEPE(N)
Control 2182.0273.634° 0.63+0.01* 0.59:£0.024 798.69+97.24
L-Arg 2097.18+75.834° 0.640.02** 0.6140.024 794.35+83.02
0 L-Lys 1920.60+86.63"° 0.610.02 0.55+0.02*° 635.37+21.27*
STP 2339.21+113.14* 0.62+0.01" 0.62+0.014 903.00+£29.85
Control 1250.18+64.3% 0.58+0.02 0.54+0.04"% 406.18+40.16%
L-Arg 1691.5+52.85% 0.61£0.01% 0.60£0.04" 620.77+104.76™
3 L-Lys 1481.34+132.9% 0.60+0.01* 0.55+0.03% 476.58+68.43%
STP 1719.78+121.19% 0.600.01%® 0.58+0.02% 621.45+32.64%
Control 787.67+105.42¢ 0.47+0.02¢° 0.53+0.02% 241.74+41.47%
L-Arg 1457.73+90.55 0.59+0.01% 0.57+0.02 495.84+19.87%
> L-Lys 1167.61+73.52% 0.55+0.02% 0.53+0.01"° 323.18+20.26%
STP 1241.81£114.41° 0.56+£0.01< 0.57+0.01% 424.51+£54.47<

T AN A RS R 2R AN R R R PR OB B TR] — AR B AR i 2 [ AT 25 22 52 (P<0.05); AN [Rl/ NG S RER 7R A IR VRAMIG BR RN AN TR A BEZH OB 2

[A14F7E B35 22 5 (P<0.05); $22[7] .
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25.36%(P<0.05) . ZEEIII AR FIEE S 19 HF/K e
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WEBL T ZAROLE SR, BP0 A UREE R B E PR R A
Z, FAE R B R (P<0.05) .
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BT ASIRIAR PR A X VR R AT P 2 s P 25
eI

Fig.1 Effects of different treatment on the cooking loss of duck
meat patties during freeze-thaw cycles
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FLVE o T 52 R BTG B X AS [R] A B G RS RJE L,
a’. DI 2 iR, a5 HA LMEM 42.01(0 K
FRELIEER) L TFE] 49.14(5 WREERIEIR) o %
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JREBOL, HE ZZ R R AIAG IR FBR v, 25 14 o 2
TRE(P<0.05) . a fHMFFEAKTT HE 5 R Al FE v ULLr
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HEVLIHIX — s B AR AR R 3, o™ (B A
fb#a S o (HAHSZ . Mancini 2551 f(F5E 0, b2 A
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Table 2  Effects of different treatment on the color and pH of duck meat patties during freeze-thaw cycles

it
PREMEFA (KD 21151 - - - pH
L a b
Control 42.01£1.06 18.70+0.16* 21.16£0.91% 5.94+0.017
0 L-Arg 40.47+1.40% 17.1940.96*% 20.91+1.24 6.52+0.01"
L-Lys 43.36+0.93™ 17.78+0.314® 21.16+0.16™ 5.96+0.024°
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