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Fig.1 Macrostructure and SEM images of (a) transverse section and (b) longitudinal section of six kinds

of animal meat (300x and 3 000x)
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Fig.2 Feret diameter distribution curve of muscle fiber bundles of six kinds of animal meat
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Table 1 The nutritional composition of six kinds of animal meat
. Fa ki bS:-9:27) K4 e B %/ Na/ Fe/ Ca/
5 o K4 1%
(g/100 g) (g/100 g) (g/100g)  (mg/100g) (mg/100g) (mg/100g) (mg/100 g)
4 24 66.12 28.60 4.07 1.55 63.47 42.80 2.46 4.25
o F N F 60.12 32.43 2.17 1.45 53.50 40.35 1.34 4.33
+ AN 64.07 26.06 16.82 0.89 56.90 50.05 1.64 7.26
i 59.90 30.90 8.04 1.00 48.40 53.80 2.05 4.79
8 ) 1) 70.18 27.40 1.02 1.60 75.80 49.33 4.49 5.05
EE 67.18 28.21 322 1.40 69.80 51.04 1.17 4.76
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I I3 2 2L I g 07 5 R A B ) e AR L,
W, M9 NG W iR (Saturated fatty acids,SFAs) 5 A~
N 7 T A AR B A BRI RE T A ¥ A R AR A
FCIAVE T o TN IR 7 1R 23 38 im0 14 0 1Y A8 0
DA, T AL R D5 2 6T 308 45 O 1L A5 2 e AH G 1
P I R A G B AE IR, AN [R] 3 4y 1A A ) 2R
IR A9 B I R 2 B W 3R 2 s . 3l 1R % I I TR

H SR BOH ), 3225 7 1R 45 PR 2 (C16:0)
i fE 2 (C18:0) JH AR (C18: 1n9c) ANV JH iZ (C18:
2n6¢) . £ S EY IR 7 IR % B 4 TE 509% LA
b R S R (75.08%) . 54 (4 B
ANEE ISR AR PRI A il ) AR L, X8 e PR AN LR
1 2 AN FIE I R (Polyunsaturated fatty acids,
PUFAs) & 5 57 5, 1 BN 160 F G 7 2 (Monounsat-
urated fatty acids, MUFAs) 5 A,
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Table 2 Fatty acid composition of six kinds of animal meat

g Wi B2/ % 24 o FINF AR 4 b B Jy ¥ A
C12:0 — — 0.07 — — —
C13:0 0.88 — 0.10 — — 3.45
Cl14:0 13.55 7.64 4.22 6.05 0.46 0.93
Cl4:1 — — — — 0.34 0.50

C14: 1n5 1.34 0.75 0.41 0.87 — —
C15:0 0.18 — 0.67 0.39 0.15 1.08
C16:0 3542 32.07 30.03 30.57 33.80 31.48
Cl6:1 — — — — 1.00 1.54

C16: 1n7 0.92 3.11 2.55 2.96 — —
C17:0 1.06 0.61 1.19 0.74 0.27 0.24

C17 : 1n7 0.18 — — — — —
C18:0 23.99 18.25 26.48 19.81 21.06 20.53

C18: 1n9¢ 17.38 31.79 31.84 35.59 14.99 25.10

C18 : 2nbe 3.85 3.42 1.81 2.18 17.34 11.94

C18:3n3 — 0.14 0.13 0.22 0.20 0.51

C18:3n6 — — — — — —
C20:0 — — 0.18 — 0.22 0.18
C20:1 — 0.12 0.15 0.21 0.70 0.45
C20:2 — — — — 1.43 0.43

C20:3n3 0.59 0.62 0.06 0.17 0.13 —

C20:3n6 — 0.26 0.03 — 1.18 0.18

C20 : 4n6 0.67 1.08 0.08 0.23 5.83 1.46

€22 :1n9 — — — — 0.11 —

€22 :6n3 — — — — 0.55 —

C24:0 — 0.14 — — 0.25 —
SFAs 75.08 58.71 62.94 57.56 56.21 57.89
MUFA 19.82 35.77 34.95 39.63 17.14 27.59
PUFA 5.11 5.52 2.11 2.80 26.66 14.52
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Table 3 Amino acid composition of meat

from different species

AAEBREF/(100 g &G K) WHOFAO

¥ .
+ A A o X
Ile* 5.03 4.85 4.96 32
Leu* 8.83 8.39 8.67 6.6
Lys* 9.47 9.13 9.27 5.7
Met* 2.74 2.59 2.79
Phe* 4.49 4.76 4.61
Thr* 4.84 4.64 4.69 3.1
Val* 5.32 5.37 5.41 4.3
Trp* 0.82 0.91 0.90 0.8
His* 3.24 3.84 3.87 2.0
Cys 1.07 1.04 1.11
Tyr 3.74 3.53 3.74
Asp 9.76 9.68 9.60
Ser 4.04 4.05 3.95
Glu 16.37 15.17 15.55
Gly 4.07 4.49 4.47
Ala 6.01 6.07 6.05
Arg 6.68 7.53 6.71
Pro 3.49 3.97 3.65
Met+Cys 3.81 3.62 3.90 2.7
Phe+Tyr 8.23 8.29 8.35 52
EAA/TAA! 44.76%  44.78% 45.17%
AAS? 102.09 11424 112.87
PER/ 3.22 2.99 3.13
PER;* 3.15 2.97 3.07
PER;’ 3.42 333 3.44

W BAFE R E 2 U, S5 R DR BMETE X R % U LR
VA A LR B RV R i 7 AAS=H L T R AL A LR
Bt/ FAO 77 4855 20 i 3% 0 75 2 AR R % 5 x100;° PER,=-0.684+
0.456xLeu—0.047xPro ;* PER,=—0.468+0.454xLeu—0.105xTyr;
5 PER;=—1.816+0.435xMet+0.78xLeu+0.211xHis—0.944xTyr,,

HA T RS8R 52 2R (PER)) , 52 4
1% F1 i 2% (PER, ) L R B 2R 52 2R 4 &R Al
fi% Z R (PER,) WY & 1158 17 3 1~ 3R i PER 1H,
BTSSP PER HA R R LT & & Ak
7 PER {E/NT 1.5, fi i Bt 85 (10 /Y PER {H K
F 227 3 FhEh¥ A B PER HE T KT 3,2

OB A R e U
2.9 MR IMERUE L 4F

X T2t H A RS K T A G AR I A
RN A R 2 E) A 2 22 5 (P<0.05, 81 6) 4
JH W (59.58%+0.25%), /NN (63.46%+
2.78% ) IH Ak FRBAK ; B LA (77.59%+1.03% ) , X%
6 1A (79.43%+0.58% ) 14 f6. %5 =i 5 2F il (66.69% +
7.34%) , 4 B (72.95%+0.64% ) &b F ], X+
230 1 AR 1l B I KA BT A 0 B B AR R
AR Z TR EEER 4 BE /N ER 4
JA TR ZF X B PR RN B LA I 2R 5T AR R 4 5
M (90.14 £0.46)% . (90.92 +0.50)% . (88.32 +
2.29)% . (88.46+1.86)% . (91.75+1.11)% . (90.77+
1.11)%,
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Comparison Study of Structure, Texture and Nutrition of Animal Meet

Sun Cuixia, Gao Yixin, Yang Yuyan, Fu Jialing, Fang Yapeng’
(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240)

Abstract Selecting pork loin, chicken breast and four different parts of beef (tenderloin, flank, eyeround and shoul-
der) as materials, the multi-level structural properties, texture characteristics, water distribution, nutrient composition
and in vitro simulated digestion characteristics of meat were characterized, and the internal relationship between the mul-
ti-level structure, texture and digestion of meat was analyzed, aiming to provide a theoretical basis for establishing a
quality evaluation system of plant—based meat analogues. The results show that meats had typically multi-hierarchical

structures with muscle fibers, epicardium, sarcolemma and endocardium layered in a complex network structure at differ-
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ent scales. The tightness and thickness of meat fiber fascicle showed differences for these six types of meats. The mor-
phological types of chicken fiber were the richest. The fiber bundle diameter of pork was the largest (75.21 pm), fol-
lowed by flank (57.09 pm), eyeround (54.41 pm) and chicken (52.78 wm). The fiber bundle diameter of tenderloin was
the smallest (33.58 pm). The muscle fibers of beef flank, shoulder and eyeround were observed arranged compactly,
while chicken breast, pork loin and beef tenderloin were arranged loosely. The results of magnetic resonance imaging
showed that the six kinds of animal meats three different water types, including protein—binding water, freezable water
(myofibril inner water), and free water (myofibril outer water). Water was evenly distributed in chicken and pork while
unevenly distributed in four kinds of beef which contained more fat than others. Besides, the content and distribution of
different water states affected the texture properties of meets. The microstructure of meat had a certain correlation with its
texture and digestibility. The meat with closely arranged fiber bundles had higher hardness and chewability, and lower
digestibility. The results in the current work provide scientific basis for the establishment of quality evaluation standards
of plant-based meat analogue products.

Keywords meet; multi-level structure; water distribution; texture properties; nutrition composition



