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ABSTRACT: Objective To analyze and evaluate amino acid composition and content of 10 kinds of livestock

meats and products in Hunan Province. Methods Kjeltee2300 automatic nitrogen determinator kjeldahl
apparatus was used to determine the proteins in 10 kinds of livestock meats and products in Hunan Province.
Amino acid composition was measured using membra Pure GmbH A300 automatic amino acid analyzer. The
nutritional value of livestock meats and products was evaluated by the amino acid score method. Results There
were 17 kinds of amino acids in livestock meats and products except stewed meat with smallpox fungus without
proline and sour soup beef without methionine. The content of protein, amino acids and essential amino acids in
stir fried pork jerky with red pepper were the highest, which were 19.50, 15.98, 5.98 g/100 g, respectively. The content
of lysine in essential amino acids in 10 kinds of livestock meats and products was the highest, Except for leucine, which
had the highest essential amino acid content (1.25 g/100 g) in handmade pig blood meatball, all others had the highest
lysine content, which were stewed meat with smallpox fungus (0.24 g/100 g), Pingshang omasum (0.38 g/100 g), sour
meat (0.49 g/100 g), sour soup beef (0.80 g/100 g), steamed pork balls with pork heart (0.96 g/100 g), large chunks of
beef (1.09 g/100 g), stir fried large pieces of meat with wheat sauce (1.16 g/100 g), stir-fried smoked pork (1.36 g/100 g),
stir fried pork jerky with red pepper (1.38 g/100 g) respectively, except the content of leucine in essential amino acids
in handmade pig blood meatball was the highest (1.25 g/100 g). The content of lysine in 10 kinds of livestock meats
and products except Pingshang omasum (50.67 mg/g protein), including steamed pork balls with pork heart (73.85 mg/g
protein), large chunks of beef (80.15 mg/g protein), sour meat (64.47 mg/g protein), stewed meat with smallpox fungus
(114.29 mg/g protein), stir-fried smoked pork (87.74 mg/g protein), stir fried large pieces of meat with wheat sauce
(70.73 mg/g protein), sour soup beef (77.67 mg/g protein), handmade pig blood meatball (63.19 mg/g protein), stir fried
pork jerky with red pepper (70.77 mg/g protein), were higher than the (World Health Organization) WHO/(Food and
Agriculture Organization) FAO model value (55 mg/g protein) and ovalbumin pattern value (55 mg/g protein). The limited
amino acid in 10 kinds of livestock meats and products was isoleucine or valine. Conclusion Excellent lysine
content and high nutritional value in livestock meats and products; it is possible to combine the consumption of

foods rich in isoleucine or valine to construct a reasonable diet and enhance their nutritional value.

KEY WORDS: Hunan; livestock meats and products; amino acid; nutritional evaluation
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Ay Hral) . $hER . Tris WAL . BRI
af)(E A BRI A RA ), LR (Bika, Big
BT T AR AR A PR WD) YR (g al, TR B
ANFED; RS EE XV B, 35 /1=3.5 Umg, 4
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afi), B ZEE L 17 R BERR IR G AR RV VR (B e s R vk
B4 50 nmol/mL 4, 43344 100 nmol/mL)(f& =] 2 Bk {7
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T ERAIRAT PR 7]); GZX-GF101-1-BS HLFASKUH
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AMFFERT IR P H 10 Fhas A2 e il it i 2 1A i
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43(amino acid score, AAS)ARFEHEFE TAE 221 (World Health
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SRCAA) MRt 2 5% W A4 1 A0 i BEA B0, b3
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AS— FERE AP RER 5 E (mg/g)
WHO / FAOVT 3 ¥R AR X A AH B
W R R IERE B (mg/g)
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WHE, EIERR RIS RYoE T EYE AR R
FREE FTE Y 17 P SR D, Z AR ISIA T2, BT
RACHIE A S IR IR AR & AR M4 T e
PO R T R R 1 i fe i, 100 P RIS Rl b ) 2
M & AT 2.10~19.50 /100 g 2], BEREENT
1.71~15.98 ¢/100 g Z [B], HEMm & & im, BT RIEWERA
HHER S RS, HARHEA S T R KA
TR, B 2 FPEILBRTE EILIR BiE B L 25.28%~32.77%, &
AT 7 AR S ) o s R B 62.37%~68.42%,
IR 1. 10 FERZELM ST EAA & R R
(0.62 g/100 @)HAIk, i I T ELAPLIHI(5.98 ¢/100 g),
AR BB AR U RAET KRG . BF A=A BRIA . BRY%
AW BEOERIL. KRR ZES KA T LS
T ISR, BT ELON; BRFTHEMATEAA LI

R O f A, TR RS 5 HE 8.10%)4h, EAA LI iR
vk, TERERR B & IS 7.72%~14.04%.
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2.2.1 EAA BB MRHDH

KAFN. RIERAEA . MRSA . Bz . T 1850
FLTFH EAA 555(366.91.352.38.397.42.330.10,356.44 mg/g
EA)N T WHO/FAO B (325 mg/g 2K 1) F1 0 3 8 AR
(425 mg/g FEINZM, HA S FHMLFXPAREA; BT+
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FR A IR WHAS EAA B, BRIAFT TG AL FH2E
TR B+ B R R & B 9 (69.74 . 84.66 mg/g M), NT
WHO/FAO #3X(60 mg/g £ 1) FNIP ¥ 15X (100 mg/g £
FZ I JE b b 2K N &R+ 2 R B
(60.00 mg/g 1), LT INHEEAB(100 mg/g FM),
5 WHO/FAO #&:(60 mg/g H N5V, HARE I

*=1

a R, AR SR AT 70.73~114.29 mg/g EEZE, N
Teren; 10 R A RIS Rl it v, B 1 B 2 7 o R o ik
(50.67 mg/g B MK T WHO/FAO #xX(55 mg/g & 1) BRI
B ER(SS me/g 1), HAE W2, WHO/FAO
BEx(55 me/g & 19 FIORTE R (55 me/g 2 1)K T8
SR o, UL R SRR, MR . PRI 2.

SRR 10 MBERALXRFISNESRMEERAM KRS E(g/100 g, n=3)

Table 1 Composition and content of protein and amino acids in 10 kinds of livestock meats and products in
Hunan Province (g/100 g, n=3)

N " ) . . . FIMMm  HTeEd
% WOZERIL KRAE4R R KIEWIER WIS ZEPKAR FEREET BETR LT mﬂ/
EHEI 13.00£0.30  13.60£0.32  7.60£0.21  2.10£0.04 15.50£0.94 16.40+0.35  7.50£0.21  10.30£0.44 16.30+0.54 19.50+0.68
e 0.96+0.06  1.09+0.04 0.49+0.03  0.24+0.01  1.36+0.05  1.16+0.05  0.38+0.01  0.80+0.02  1.03£0.04  1.38+0.05
SR 0.47£0.02  0.60£0.02  0.27+0.01  0.06+0.002 0.73£0.02  0.65+0.02  0.19+0.01  0.36£0.01  0.77+0.02  0.71+0.02
IR 0.47£0.02  0.56+0.01  0.24+0.01  0.07+0.002 0.74+0.03  0.64+0.02  0.19+0.01  0.40£0.02  0.61£0.02  0.74+0.02
FREAMR® 04140.02  048+0.01  0.25+0.01  0.06£0.001 0.66+0.02  0.56+0.02  0.15+0.01  0.38+0.01  0.57+0.02  0.68+0.02
FENEMR®  046+0.02  0.47+0.02 0.22+0.01  0.05+0.001 0.56£0.03  0.51£0.02  0.18+0.01  0.30£0.01  0.83+0.03  0.55+0.02
HAR 0.06£0.001  0.03+0.001 0.08+0.002 0.02+0.001  0.25+0.01  0.04+0.001  0.08+0.002 - 0.02+£0.001  0.35+0.01
SEER 0.81£0.03  1.06£0.03  0.46+0.02  0.0940.003 1.19+0.05  1.07+0.04  0.28+0.01  0.64+0.02  1.25+0.05 1.26+0.05
o 0.18£0.01  0.23+0.01  0.11£0.003 0.03:0.001 0.32£0.02  0.24+0.01  0.07+0.001  0.18+0.01  0.20£0.01  0.31%0.02
BRm"® 1.98+0.06  1.79+0.09  1.00£0.05  0.25+0.02  2.38+0.12  2.40+0.12  0.82+0.04  1.79+0.07 2.90+0.13  2.99+0.15
AR "® 0.70+0.02  0.81+0.02  0.35+0.01  0.10+0.001 0.88+0.02  0.92+0.03 ~ 0.29+0.01  0.48+0.02  0.79+0.02  0.90+0.02
R 0.66+0.02  0.99+0.02  0.33+0.01  0.10+0.002 0.70£0.02  1.08+0.04  0.45+0.01  0.42+0.02  0.78+0.03  0.75+0.03
IR 0.37£0.01  0.68+0.02  0.14+0.01 - 0.40£0.01  0.71£0.02  0.29+0.01  0.29+0.01  0.54+0.02  0.49+0.02
258 ° 0.39£0.01  0.48+0.01  0.28+0.01  0.11£0.01  0.61£0.02  0.62+0.02  0.21£0.01  0.37+0.01  0.82£0.02  0.57+0.02
T 54 R ° 0.37£0.01  0.50+£0.02  0.31x0.01  0.14+0.01  0.60£0.02  0.49+0.02  0.27+0.01  0.34+0.01  0.55£0.02  0.62+0.02
AR 0.45£0.02  0.49+0.01  0.29+0.01  0.16+0.01  0.60£0.02  0.46+0.01  0.22+0.01  0.34£0.01  0.63£0.02  0.83+0.02
RERRR®  12120.04  1.33£0.06  0.66£0.02  0.17+0.01  1.76£0.08  1.59+0.06  0.51£0.02  1.0120.02 2.16£0.12  1.86+0.09
WRm® 0.69£0.02  0.75£0.02  0.34+0.01  0.06+0.002 0.98+0.03  0.93+0.04  0.34+0.01  0.53£0.02  0.99+0.03  0.99+0.04
TAA 10.64+0.39 12.34+0.41  5.82+024  1.71£0.09 14.72+0.57 14.07+0.54  4.92+0.19  8.63£0.29 15.44+0.60 15.98+0.62
EAA 3.82+0.18  4.52+0.14  2.12+0.10  0.62+0.02  5.81+0.23  4.87+0.18  1.5240.06  3.06£0.10  5.28+0.19  5.98+0.21
NEAA 6.82£021  7.82+0.27 3.70+0.14  1.09+0.06  8.91£0.34  9.20+0.36  3.40£0.13  5.57+0.19 10.16£0.41 10.00+£0.41
EAA/TAA(%) 35.9 36.63 36.43 36.26 34.61 30.89 35.46 342 37.42
EAA/NEAA(%)  56.01 57.8 57.3 56.88 52.93 44.71 54.94 51.97 59.8

T TAA 2 LR BB (total amino acids); NEAA 7 lE 075 2 3L M2 (non essential amino acids); a & EAA, b i NEAA; - AR H .

=2

R 10 HERERHRP EAA FEAR KRS H(mg/g EH)

Table 2 Composition and comparative analysis of EAA in 10 kinds of livestock meats and products in Hunan Province (mg/g protein)

e B K L RAEH N Ea T4 HE M FIMm BHTE WHO/FAO BIVEEN
WHR N RN N IO R A . Y . A e
PIAL L3 i KAH  FE L3 HF PUZAN SEL0 i Al
AR 36.15 41.18 31.58 33.33 47.74 39.02 2533 38.84 37.42 37.95 40 51
AR 36.15 44.12 35.53 28.57 47.10 39.63 2533 34.95 4724 36.41 50 64
SEER  31.54 35.29 32.90 28.57 42.58 34.15 20.00 36.89 34.97 34.87 40 66
KN R+
. 63.85 71.32 69.74 90.48 74.84 60.98 60.00 62.14 84.66 60.00 60 100
ER 6231 77.94 60.53 42.86 76.77 65.24 37.33 62.14 76.69 64.62 70 73
AR 73.85 80.15 64.47 114.29 87.74 70.73 50.67 77.67 63.19 70.77 55 55
R 13.85 16.91 14.47 14.29 20.65 14.63 9.33 17.48 12.27 15.90 10 16
BEE 31769 36691 309.21 352.38 397.42 324.39 228.00 330.10 356.44 320.51 325 425




108 1% A T R A %16 &
222 AAS FHIR N —BRMEEILR,; MR WP SERN CS HAK,

KAARW., fEEEEN, FIEMALTFH SRR
AAS KT 100, H MH EAA £ AAS FPHYRAR(E, Kk,
58 BB N R — R IR, P A RS T AP
PRI E R TR AR D AAS 4 100; HofhE A2 Kl
FUEIRE) AAS FIRANE, /v F 57.14~94.20 Z [a], H L,
SEATR J o — PR 2R, 028 L. BRI RAETA
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B RCAA(SM 47 0.69 F10.80) 5/, FILk, Rl Ay HES
—PR IR, M CZERIL. R RIEWEMR .
W, ZROKRIA. REGFR . BT RO Eamn
RCAA(M5IM 0.71, 0.72, 0.51, 0.72, 0.75. 0.64. 0.70)
Ak, PRGS— BRI S SR AR . 10 Fhds 2 bl
i SRCAA 435K 73.95. 74.57, 73.01, 48.28., 70.45,
76.86. 69.00. 67.48. 82.49 1 72.35, Hrh, KALE A MY
SRCAA (48.28)ff%, WEMKTF 50, #E_ A4 EHMMARZHT A
) SRCAA (69.00. 67.48)MAKT 70, HARIEE L 70, H 1
FUEFEMER R, EREFRERMSRTEAN EAA
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Table 3 AAS of 10 kinds of livestock meats and products in Hunan Province

J. e N - KAEH . i vd) ¥k B FIMM ETEY
IR IR A Laiiin|
AL 47 St KAA AEt 4H HF AN
TN 90.38 102.95 78.95 83.32 119.35 97.55 63.32 97.10 93.55 94.88
EERY I 72.30 88.24 71.06 57.14 94.20 79.26 50.66 69.90 94.48 72.82
SR AR 78.85 88.22 82.25 71.42 106.45 85.38 50.00 92.22 87.42 87.18
RN+
o 106.42 118.87 116.23 150.80 124.73 101.63 100.00 103.57 141.10 100.00
fi% 241
LR 89.01 111.34 86.47 61.23 109.67 93.20 53.33 88.77 109.56 92.31
=R 134.27 145.73 117.22 207.80 159.53 128.60 92.13 141.22 114.89 128.67
6= R 138.50 169.10 144.70 142.90 206.50 146.30 93.30 174.80 122.70 159.00
Fz 4 R 10 MBERAXEFISE CS
Table 4 CS of 10 kinds of livestock meats and products in Hunan Province
TNIE . A% bl 7 £y Wl
FOLE T 7% ST .~ KIEHH . N L R FIEm ETeEy
AL g KA AEt 4+ HF LTHI
IR 70.88 80.75 61.92 65.35 93.61 76.51 49.67 76.16 73.37 74.41
B IR 56.48 68.94 55.52 44.64 73.59 61.92 39.58 54.61 73.81 56.89
SRR 47.79 53.47 49.85 43.29 64.52 51.74 30.30 55.89 52.98 52.83
KN+
o 63.85 71.32 69.74 90.48 74.84 60.98 60.00 62.14 84.66 60.00
fi% 24 1R
SEHEIR 85.36 106.77 82.92 58.71 105.16 89.37 51.14 85.12  105.05 88.52
Wi R 134.27 145.73 117.22 207.80 159.53 128.60 92.13 14122 114.89 128.67
6 R 86.56 105.69 90.44 89.31 129.06 91.44 58.31 109.25 76.69 99.38
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Table 5 RAA, RCAA and SRCAA of EAA of 10 kinds of livestock meats and products in Hunan Province
A7 Tl PY [=HA o = WA Bl B A A B A=A iﬁﬁﬁ@f{ = WA S/
£ ZH HER  #ER SiER RREAR SLHIR . R SEEME SRCAA
- RAA 0.90 1.34 0.72 0.79 0.89 1.06 1.38 1.01
LRI 73.95
RCAA  0.89 1.33 0.71 0.78 0.88 1.05 1.37 1.00
RAA 1.03 1.46 0.88 0.88 1.11 1.19 1.69 1.18
KA4H 74.57
RCAA  0.87 1.24 0.75 0.75 0.94 1.01 1.43 1.00
. RAA 0.79 1.17 0.71 0.82 0.86 1.16 1.45 0.99
R 73.01
RCAA  0.80 1.18 0.72 0.83 0.87 1.17 1.46 1.00
. RAA 0.83 2.08 0.57 0.71 0.61 1.51 1.43 1.11
RACTH M A 48.28
RCAA  0.75 1.87 0.51 0.64 0.55 1.36 1.29 1.00
RAA 1.19 1.60 0.94 1.06 1.10 1.25 2.06 1.31
KO 70.45
RCAA 091 1.22 0.72 0.81 0.84 0.95 1.57 1.00
» RAA 0.98 1.29 0.79 0.85 0.93 1.02 1.46 1.05
¥R 76.86
RCAA  0.93 1.23 0.75 0.81 0.89 0.97 1.39 1.00
RAA 0.63 0.92 0.51 0.50 0.53 1.00 0.93 0.72
PP AR 69.00
RCAA 088 1.28 0.71 0.69 0.74 1.39 1.29 1.00
L RAA 0.97 1.41 0.70 0.92 0.89 1.04 1.75 1.10
RiA4 A 67.48
RCAA  0.88 1.28 0.64 0.84 0.81 0.95 1.59 1.00
) RAA 0.94 1.15 0.94 0.87 1.10 1.41 1.23 1.09
F MM ILT 82.49
RCAA 086 1.06 0.86 0.80 1.01 1.29 1.13 1.00
BT ELI RAA 0.95 1.29 0.73 0.87 0.92 1.00 1.59 1.05
= 72.35
RCAA  0.90 1.23 0.70 0.83 0.88 0.95 1.51 1.00
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