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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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FIARE), 73 3 3T 4 CURFATPRORAT, 15 MRS i
1y 200 g, 7 4 °CORAPeMARA7E, .

Ay Hral) . $hER . Tris WAL . BRI
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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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AS— FERE AP RER 5 E (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
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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
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W RIS KR RRIR 7 A R 2R N R+l =R .
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224 HAB WAL R HOEIRN S
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RCAAM A 0.75) 8/, FItL, MRS =B KA
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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

3 HFig5iTie

ABFGERT IR 1 10 B0 ES PRI R il i) 2 R 2 A
i FHZ 0 AR BE 04 T8 3R P, G5 AR
BRI I U A 1 ) S SRR | B AR
FUSTCE SR 3 A7 18, A5 S R A0 55— BR il 2 3L e

TR 7 L 10 B0 P R B T R A TR TR FTR 1
A Sh, HAHE 17 FHERRR, B RIEFEIERA ST
1R, RG4S RNASEEAR, BT EPaMh, AERSE.
A R EAA & i Y JE RS 15 10 R0 & S Rl b 4
AR R A, bR TR M A HER 28 — A B4,
HARHEAA 5 A BRI N R R, 1 2 P SRR Ar 2
MR L 25.28%~32.77%; BR T T LIEM AL TP
e HHEA S EAA AF, A 9 P& i =1 EAA Hifi
AR, MRV, BERAEA R ERFEX, 1
FEGS ARG ) . bR . R ARAERET . EE
R 2 AR R IR I AL %, AR — 2B R R UMEEH,
W25 P E R R A0 A4 B B B At & 4 1R DT [,
FARARGE P MR, AN EY R Jit, %
WFFERELE - FHFI FH B 1A IS R i v it e 8 AL e S 4
FRLEAR S . RIEF, 78 10 #h & A28 Kkl i, BR T EF LR

B RR ER S IR T WHO/FAO A2 0 1 75 28 AR R
Ab, Har o R (iR & 145 T WHO/FAO A5 Bp v 2&
PR, DR &R, AR &M EAMmE. 10
T2 PRI R ot it ) B o] S S Ay S S PR A 24 R, Sl
&I KREKMG . BRI A I Bk,
B FHEESRRARSHARN TS GER, W
DS wmEsRmEmf AR, el aRnE, fAH
TERABRKWEAMER, BA—Ene s,

L5 FRTIR, AW A3 1Y 2 B R 4 R B 3R
AT, SR EWH L, HE RN IR 3 H A B
R, PO TR AR B, A B XA
R YA E L BRI TN, oA R JE R R A A 2R
PSRRI T H AL, 2 B4l 2T DR &3 i A2 ik
RABNEER S5 RS AT LA A AR B R, RS SR AT T
O SRR A oy B B B s, NI PEAL X 8 R A 1Y
A
&3k
(1] XSYEH. WIS Tl LBk BAHERITD]. Kib: Wil k2, 2015,

DENG ZX. Current situation and countermeasures of Hunan vegetable

industrialization [D]. Changsha: Hunan Agricultural University, 2015.
[2] WIrE4E B B R, IR A A B R IR T AR o R SRR



110

B dn 2 A R R A

1 F16%

[10]

(1]

[12]

[13]

HEM]. Wim: WAl EOR R, 2013,

Hunan Provincial Quality Supervision Bureau, Hunan Institute of Food
Quality Supervision and Inspection. Chinese Hunan cuisine standard [M].
Hunan: Hunan Science and Technology Press, 2013.

JHARDS. SRR L R[], T, 2020(6): 90-96.

ZHOU SF. Early records of Hunan cuisine originating from Hunan [J].
Bookstore, 2020(6): 90-96.

SR EE. TSR i ] A VR iR
FREARl R RS, 2023

ZHANG YX. Research on the preparation of seasoning sauce and its

e BH IR FHERFIE D). Kb

flavor characteristics based on data mining of Hunan cuisine [D].
Changsha: Central South University of Forestry and Technology, 2023.
SR, WS EEERE R R BRI B (1] VLR OR R,
2023, 2: 39-44.

PENG JW. Thoughts on the change rules and development of the main
characteristics of Hunan cuisine [J]. Jiangsu Seaso Non-stap Food, 2023, 2:
38-44.

B4 b B AR ik
2022-06-26(5).
CHEN ANGANG. Promoting the development of Hunan cuisine industry
“prepare a table of Hunan dishes” [N]. Hunan Daily, 2022-06-26(5).

X7 2023 AFBEISEES R AR N, #1R H R, 2023-11-13(001).

LIU T. Hunan cuisine rankings released in 2023 [N].
2023-11-13(001).

W, EAEB, ISR 3, S5 — Mo A 2 TR Y
SYESE SE ST BAIFST S ITR, 2024, 45(19): 164-169.
YANG LQ, WANG JR, ZULINUER AIS, et al. Isolation, identification

S 7 ol 2 Jr B — s SR IND. R H A,

Hunan Daily,

and nutrient component analysis of wild medicinal and edible fungus
collected from Xinjiang desert [J]. Food Research and Development, 2024,
45(19): 164-169.

AL, RMERE, TR, . AR AR G B IR XA
KRR LERIIT[T]. R E B AR, 2024, 51(10): 4364-4372.
MA HR, ZHANG PJ, YU HT, et al. Comparative analysis of nutritional
components of Sophora alopecuroide during different growth stages and
the fermentation effect of different strains [J]. China Animal Husbandry &
Veterinary Medicine, 2024, 51(10): 4364-4372.
ERAR, ARIE. FRE B AR RO LA BB R A ST ] Jes
2EBEEAR, 2024, 42(5): 75-81, 128.
QIU B, LIN Y. AN analysis and evaluation of nutritional components in
muscle of different parts of cultured grass carp Ctenopharyngodon idella
[J]. Journal of Longyan University, 2024, 42(5): 75-81, 128.
Wld, XU, ST, . R R L2 SR T ). R A
7%, 2024, 41(3): 45-49.
YANG J, LIU Y, ZHAO CN, et al. Selenium-enriched process and nutrient
composition analysis of Lyophyllum decastes [J]. Journal of Researches on
Dietetic Science and Culture, 2024, 41(3): 45-49.
W, ThER 5, WOEIE, A5, /MEBE T R AE IR T
IREHBORHE, 2024, 52(9): 75-78.
NI M, MA CY, DONG HJ, et al. Analysis of nutritional evaluation and
swainsonine of Oxytropis glabra DC. [J]. Modern Animal Husbandry
Science & Technology, 2024, 52(9): 75-78.
RERE, BT, AR, . R HEDEEER T R SR A ]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

ISR S5TT R, 2024, 45(18): 204-209.

ZHANG XY, PENG XY, CAI AIC, et al. Nutritional components of tuber

indicum from different areas [J]. Food Research and Development, 2024,

45(18): 204-209.

PERE, NE, TR0k, AF ORI Bk o R PRI RR 1) 5 i

SEFM TN B4 R IS4, 2023, 14(18): 128-136.

XUE J, QI F, ZHANG WD, et al. Determination of protein and amino acid

content and evaluation of nutritional value of peach gum from different

areas [J]. Journal of Food Safety & Quality, 2023, 14(18): 128-136.

e, BRI, 4N, 5F. REBCHRIT T T i R RR L AT

EATESRMEITNI). T EETE, 2024, 43(3): 56-62.

XIE W, OU N, LI ZP, et al. Amino acid composition analysis and protein

nutritional value evaluation of the Pleurotus citrinopileatus fruit bodies

cultivated by Morus alba branches [J]. Edible Fungi of China, 2024, 43(3):

56-62.

FLAER, AR, R, 55 ST REE D 15 ME A TSR T

ST ESNEITAN ). ThEh 2%k, 2024, 49(7): 1809-1817.

KONG XH, REN GX, XU YB, et al. Evaluation of nutritional value of

Bambusae concretio silicea based on content of 15 amino acids [J]. China

Journal of Chinese Materia Medica, 2024, 49(7): 1809-1817.
BAR, MREIE, PRI TR RIS 2 R 4 5 U

fj'l‘[J]. RAERY, 2023(7): 7-11, 17.

DONG JH, LIN ZX, LIN YX. Protein nutrition evaluation of 2 mushroom

BUE IRV

growing methods in mushroom grass cultivation of Pleurotus ostreatus [J].

The Light & Textile Industries of Fujian, 2023(7): 7-11, 17.

PR, Tk, K30, AF o VDAL AL RORIIER B U SR

MY Bl A BRI 21, 2023, 14(9): 311-318.

CHENG CY, MA YZ, ZHANG WG, et al. Protein nutrition evaluation of

the tepals and pollen of Hippophae rhamnoides L. subsp. sinensis Rousi

male flower [J]. Journal of Food Safety & Quality, 2023, 14(9): 311-318.

HBICE, eaiter, SR, 45, JORR( B S K EEARE IR KL
1. Afh TARHE, 2021, 42(23): 273-279.

DENG WY, XU JT, GUO ST, et al. Comparative Study on Nutritional

evaluation of hemp seed protein and soybean protein [J]. Science and

Technology of Food Industry, 2021, 42(23): 273-279.

WNFR, T8, Wi, %5 SRR R T @R R SR

MEPEN ). EREE 5K, 2024, 45(20): 172-182.

SUN YH, WANG ZZ, DAI J, et al. Evaluation of amino acid composition

and nutritional value of Akebia trifoliata fruits during fermentation [J].

Food Research and Development, 2024, 45(20): 172—182.

EHE, ST, BRI, AR PR i S SRR A S BT S E TR

MAEIEN ] B2 B A 4, 2024, 15(11): 254-261.

LI H, WU XM, SHAO Y]J. Analysis of amino acid composition and

nutritional value evaluation of aquatic products in Guangdong Province [J].

Journal of Food Safety & Quality, 2024, 15(11): 254-261.

b, KRB, iR, S5 TR TR 7 A SR K

BRI i XICERMETN ] B LRGN, 2024,

15(11): 312-318.

HU Y, ZHU JS, YANG Q, et al. Determination of amino acids content in

Cistanche deserticola from 7 habitats of Xinjiang based on heatmap and

cluster analysis and their nutrition value evaluation [J]. Journal of Food

Safety & Quality, 2024, 15(11): 312-318.



555

ZEgRAR, A IR ML 10 FhEs PSS R L b E BRI AT S B SRV 111

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

vk, ik, B, 45 R RIS SRR E IR I E LR T].
FiiE, 2024, 43(4): 211-215.

SHEN B, YI Z, ZHONG X, et al. Comparative evaluation of amino acid
nutritional value of different fruit wines [J]. China Brewing, 2024, 43(4):
211-215.

BAME, TRIBLE, IMER, & AR PR S BT B SR
PHEIEAN ). B TR, 2024, 15(1): 237-244.

LI DM, ZHANG SW, SUN JY, et al. Content analysis and nutritional
value evaluation of amino acid in Tremella aurantialba from different
origins [J]. Journal of Food Safety & Quality, 2024, 15(1): 237-244.
R, PO F] SR R S SRR AL E SR E TN [T]. IR
THiflg, 2023, 36(12): 125-129.

JIN YL. Amino acid composition and nutritional value evaluation of
different varieties of highland barley in Tibet [J]. Cereals & Oils, 2023,
36(12): 125-129.

JE AR, R AE . T B e AR I SR e KUINT. WA H R,
2024-9-28(006).

ZHOU ZH, ZHOU T. The strait of Malacca has stirred up a “whirlwind”
of Hunan cuisine [N]. Hunan Daily, 2024-9-28(006).

BREST, FHELR, ERIWE, % BURIE M E LR AT OB M EIT
FE]. # AR, 2017, 48(7): 1280-1285.

CHEN YQ, YIN HX, WANG YQ, et al. Amino acid components and
nutritional value in Moringa oleifera lam. tea [J]. Journal of Southern
Agriculture, 2017, 48(7): 1280-1285.

World Health Organization, Food and Agriculture Organization of the
United Nations, and the United Nations University. Energy and protein
requirement [R]. Geneva: World Health Organization, 1973.

SELIGSON FH, MACKEY LN. Variable predictions of protein quality by
chemical score due to amino acid analysis and reference pattern [J].
Journal of Nutrition, 1984, 114: 682-691.

KRR, FHh. BATUE SN I — R L R Bk 1] B IR
%, 1988, 10(2): 187-190.

ZHU ST, WU K. Nutritional evaluation of protein-ratio coefficient of
amino acid [J]. Acta Nutrimenta Sinica, 1988, 10(2): 187-190.

e, K, BRET, 5. 6 FaflRmYESmA i s H R E
PEND]. RERIBISESIFR, 2019, 31: 601-607.

WANG XY, WANG YB, CHEN YQ, et al. Amino acid composition and
nutritional value evaluation of 6 species of dendrobium [J]. Natural

Product Research and Development, 2019, 31: 601-607.

[32]

[33]

[34]

[35]

[36]

[38]

[39]

FAE, LA, Ak, S R BT SR P SRR A AT
T 2B PSR SRR (0], 6 6 4 A B R A= 4R, 2024, 15(1):
264-273.

WANG MG, HE YC, LI J, et al. Analysis of amino acid composition and
evaluation of protein nutritional value of chicken of local breeds in
Shimen County, Hunan Province [J]. Journal of Food Safety & Quality,
2024, 15(1): 264-273.

ZEFAE, W1, FAMY, S IR 4 R 2EEE T SRR A K
BN, ST EEE, 2022, 29(2): 174-178.

ZUO JX, FENG JL, ZHOU LP, et al. Amino acid composition and
nutritional value evaluation of 4 kinds of legume vegetables produced in
Hunan [J]. Practical Preventive Medicine, 2022, 29(2): 174-178.

g, TR, B, . 55 b R i i I T AT
Mr[I]. BLERESE, 2019, 48(2): 284-288.

LIU TT, XING QB, CHENG JL, et al. Determination of amino acids in
hulless barley [J]. Journal of Hygiene Research, 2019, 48(2): 284-288.
OLDE DSW, BLAAUW I, DEUTZ NE, et al. Effects in vivo of decreased
plasma and intracellular muscle glutamine concentration on whole-body
and hindquarter protein kinetics in rats [J]. Clinical Science, 1999, 96(6):
639-646.
TOMONORI SATO, YOSHIAKI ITO, TAKASHI NAGASAWA.
Regulation of skeletal muscle protein degraduation and synthesis by oral
administration of lysine in rats [J]. Journal of Nutritional Science &
Vitaminology, 2013, 59(5): 412-419.

CERRATE S, VIGNALE SK, EKMAY R, et al. Effect of dietary nutrients
on ileal endogenous losses of threonine, cysteine, methionine, lysine,
leucine and protein in broiler chicks [J]. Animal, 2017, 12(4): 684-691.
KOWALSKI S, MIKULEC A, MICKOWSKA B, et al. Nutritional
properties and amino acid profile of buckwheat bread [J]. Journal of Food
Science and Technology, 2022, 59(8): 3020-3030.

FEFAE, BRARTE, WGAR, S5 WIRE i O Firgs RS R i A SR A AL
BB R[], it e AR AN 2441, 2024, 15(17): 239-245.

ZUO JX, CHEN DY, ZENG D, et al. Amino acid composition and
nutritional evaluation of 9 types of poultry meat and products from Hunan
production area [J]. Journal of Food Safety & Quality, 2024, 15(17):
239-245.

(A% THH e



