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ABSTRACT: Objective To analyze the amino acid composition of 12 kinds of dishes from Hunan Province and
evaluate their nutritional value. Methods Following the National Food Composition Monitoring Work Plan, 12 kinds
of representative local dishes were collected from Hunan Province. Protein content was determined using a Kjeltee 2300
automatic nitrogen determinator kjeldahl apparatus, while amino acid composition and content were analyzed using a
membra Pure GmbH A300 automatic amino acid analyzer. The nutritional value of the dishes was comprehensively
evaluated using the amino acid score, chemical score and amino acid ratio coefficient score. Results Among the 12
kinds of dishes, Wugang braised tofu had the highest protein content (27.99 g/100 g), while Xinhua sanhe soup had the
lowest (6.04 g/100 g). The highest total amino acid content was also found in Wugang braised tofu (23.34 g/100 g), and
the lowest in Xinhua sanhe soup (3.18 g/100 g). The 17 kinds of amino acids were detected in steamed smoked fish,
stir-fried pepper with oil residue, Wugang braised tofu and braised giant salamander (farmed), while methionine was not
detected in the remaining dishes. Glutamic acid and aspartic acid were generally abundant, serving as the primary
umami amino acids. Among the essential amino acids, leucine and lysine were relatively abundant. Lysine content was
notably high in most dishes, exceeding the World Health Organization/Food and Agriculture Organization reference
pattern (55 mg/g protein) and the ovalbumin pattern (55 mg/g protein) in 8 kinds of dishes, with the exceptions being
sausage (39.00 mg/g protein), bee pupae (42.98 mg/g protein), baogusuan (34.59 mg/g protein) and Wugang braised tofu
(50.73 mg/g protein). Nutritional evaluation identified methionine, isoleucine, valine, threonine and phenylalanine+tyrosine
as limiting amino acids. The standard reference coefficient for amino acid values ranged from 58.04 to 81.90 for most
dishes, except for sausage (40.46) and baogusuan (43.32), indicating a relatively balanced amino acid composition and
high nutritional value for these foods. Conclusion The 12 kinds of local specialty dishes from Hunan are rich in
protein, with generally high lysine content and favorable nutritional value. It is recommended to combine these dishes
with foods rich in methionine, isoleucine, valine, threonine, phenylalanine and tyrosine to enhance overall protein
utilization in the diet.

KEY WORDS: Hunan Province; local specialty dishes; amino acids; nutritional evaluation
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KAER, T 12 FISEE, WA R ACREE 500 g,
HAf A2 m B B R B 1.5 kg, BREBHIELT =,
A EHRIG, FEERIERE . Wk 04T
WRAIRIRS], F RG2S E R0y 200 g 343 3 I T 4 °Cik
RV R AR, A

IR . KO T4E) . ZER(EISLE) . Tris B(ZEfbIR
FN(E 25 R 2= A R A ), XTIV B R 65555 1/ 85 1
FEGE I RTFZETF 3.5 U/mg, f8E Sigma 23 F]); HEE(GIE
afi, TEEBREA R, CRRER(GRGal, FEERTRL T AR
A B W), 17 R ERR TR A5 b v 5 R (53 e 2R vk
>4 50 nmol/mL #F, HAH 100 nmol/mL). Efi = Hd¥&#
FEETRENGE WP IR (RS 20) . SRR I B AH (1 [ 2 BR 1K
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5EBE)o
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A300 4 [ 32 B 4 B A (T = BRIUR A D D;
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PXSJ-216F pH H( FiF A AR A W), elma®
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Table 1 Composition and content of protein and amino acids in 12 kinds of cuisine in Hunan Province (g/100 g, n=3)

EY = by o - B vz — y
s A% TR B TR KK R e e wam
o Wik AW T ®F  ®F  faguh
W 12.73+ 21.74+ 11.21+ 6.04+ 7.84+ 9.22+ 27.99+ 15.75+ 6.60+ 25.90+ 15.82+ 6.36+
h 0.64 1.09 0.56 0.30 0.39 0.46 1.40 0.79 0.33 1.30 0.79 0.32
Wi 0.71+ 1.88+ 0.71+ 0.38+ 0.64+ 0.60+ 1.42+ 1.14+ 0.48+ 1.01+ 0.68+ 0.22+
0.04 0.09 0.04 0.02 0.03 0.03 0.07 0.06 0.02 0.05 0.03 0.01
4T 0.51+ 1.01+ 0.33+ 0.16+ 0.30+ 0.37+ 1.09+ 0.61+ 0.23+ 0.55+ 0.56+ 0.22+
) 0.03 0.05 0.02 0.01 0.02 0.02 0.06 0.03 0.01 0.03 0.03 0.01
S 0.47+ 0.99+ 0.37+ 0.14+ 0.29+ 0.31+ 1.01+ 0.62+ 0.24+ 0.52+ 0.49+ 0.09+
0.02 0.05 0.02 0.01 0.01 0.02 0.05 0.03 0.01 0.03 0.02 0.00
SR 0.34+ 0.84+ 0.31+ 0.06= 0.26+ 0.37+ 0.94+ 0.52+ 0.27+ 041+ 0.50+ 0.16+
0.02 0.04 0.02 0.00 0.01 0.02 0.05 0.03 0.01 0.02 0.02 0.01
S 0.46+ 0.83+ 0.35+ 0.14+ 0.23+ 0.46+ 1.13+ 0.51+ 0.27+ 0.43+ 0.32+ 0.44+
0.02 0.04 0.02 0.01 0.01 0.02 0.06 0.03 0.01 0.02 0.02 0.02
pun—— 0.04+ 0.08+ 0.05+ 0.02+
Lty - 0.00 0.00 - - - 0.001 0.00 B B B -
PR 0.81+ 1.65+ 0.52+ 0.25+ 0.48+ 0.73+ 2.01+ 1.00+ 0.45+ 0.78+ 0.92+ 0.48+
g 0.04 0.08 0.03 0.01 0.02 0.04 0.10 0.05 0.02 0.04 0.05 0.02
R 0.17+ 0.25+ 0.14+ 0.04+ 0.13+ 0.12+ 0.39+ 0.23+ 0.12+ 0.36+ 0.15+ 0.04+
0.01 0.01 0.01 0.00 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.00
R b 1.64+ 3.68+ 1.75+ 0.46+ 1.08+ 1.67+ 4.17+ 1.88+ 1.34+ 2.53+ 2.00+ 051+
0.08 0.18 0.09 0.02 0.05 0.08 0.21 0.09 0.07 0.13 0.10 0.03
A b 0.76+ 1.55+ 0.50+ 0.24+ 041+ 0.37+ 1.09+ 0.75+ 0.26+ 1.47+ 0.70+ 0.45+
0.04 0.08 0.02 0.01 0.02 0.02 0.05 0.04 0.01 0.07 0.04 0.02
s 1.14+ 1.64+ 0.58+ 0.19+ 0.50+ 0.36+ 1.08+ 0.93+ 0.27+ 2.79+ 0.75+ 0.24+
0.06 0.08 0.03 0.01 0.02 0.02 0.05 0.05 0.01 0.14 0.04 0.01
TSR b 0.81+ 0.87+ 0.35+ 0.09+ 0.22+ 0.26+ 1.09+ 0.53+ 0.25+ 1.74+ 0.53+ 0.46+
0.04 0.04 0.02 0.00 0.01 0.01 0.06 0.03 0.01 0.09 0.03 0.02
2R b 0.50+ 0.89+ 0.36+ 0.12+ 0.28+ 0.43+ 1.27+ 0.60+ 0.34+ 0.68+ 0.52+ 0.13+
- 0.02 0.04 0.02 0.01 0.01 0.02 0.06 0.03 0.02 0.03 0.03 0.01
BT b 0.52+ 0.74+ 0.38+ 0.15+ 0.27+ 0.55+ 1.01+ 0.45+ 0.26+ 0.17+ 0.80+ 0.24+
0.03 0.04 0.02 0.01 0.01 0.03 0.05 0.02 0.01 0.01 0.04 0.01
AR b 0.28+ 0.50+ 0.44+ 0.26+ 0.34+ 0.32+ 0.75+ 0.37+ 0.27+ 0.55+ 0.44+ 0.14+
0.01 0.02 0.02 0.01 0.02 0.02 0.04 0.02 0.01 0.03 0.02 0.01
P b 1.13+ 2.68+ 0.90+ 0.36+ 0.76+ 1.15+ 3.20+ 1.55+ 0.84+ 1.54+ 1.18+ 041+
B 0.06 0.13 0.04 0.02 0.04 0.06 0.16 0.08 0.04 0.08 0.06 0.02
K 0.71+ 1.30+ 0.52+ 0.14+ 0.35+ 0.58+ 1.64+ 0.90+ 0.40+ 1.06+ 0.44+ 0.08+
0.04 0.06 0.03 0.01 0.02 0.03 0.08 0.04 0.02 0.05 0.02 0.00
TAA 10.96+ 21.34+ 8.59+ 3.18+ 6.54+ 8.65+ 23.34+ 12.61+ 6.29+ 16.59+ 10.98+ 431+
0.56 1.03 0.45 0.17 0.31 0.45 1.17 0.64 0.29 0.84 0.56 0.21
EAA 347+ 7.69+ 2.81+ 1.17+ 2.33+ 2.96+ 8.04+ 4.65+ 2.06+ 4.06+ 3.62+ 1.65+
0.18 0.36 0.16 0.06 0.11 0.16 0.41 0.24 0.09 0.21 0.18 0.08
NEAA 7.49+ 13.85+ 5.78+ 2.01+ 421+ 5.69+ 15.30+ 7.96+ 4.23+ 12.53+ 7.36+ 2.66+
0.38 0.67 0.29 0.10 0.20 0.29 0.76 0.40 0.20 0.63 0.38 0.13
EAA/TAA/% 31.7 35.1 32.7 36.8 35.6 34.2 34.4 36.9 32.8 24.5 33.0 38.3
EAA/NEAA/% 46.3 54.1 48.6 58.2 553 52.0 52.5 58.4 48.7 324 49.2 62.0

1 TAA 9% JERR B (total amino acids); NEAA Sy E20 75 & HE MR (non essential amino acids); * 4 EAA; °Jy NEAA; - NARHH .

2.2 12 MEESWREREFNEITFMN
EAA 2038 R 5 2 #F

2.2.1

EE)P R, SRR PR

2 A~

ke, HA

BOFRESFRAME AN 1A, RNER S ARSI

2 ATl BRT 2600, L. ABRET.
Gt 4 B EAA 5 5{H(376.74.331.64,380.70,351.51 mg/g
E DA T 325 mg/g & F1(WHO/FAO B =) #1425 mg/g B 1
(IR AR Z ), HAy 8 AT WHO/FAO A
ISR O, HREAR S RN ARG IR R R TR
R R N AR AR AR, WA EAA R, Kifaa+
BARTRERNED, BEHEMHB9.00 mg/g B . B
(42.98 mg/g FHH). WUAER(34.59 mg/g HEH) MR N K EFT
(50.73 mg/g I, HA 8 FhRB B EmR & 888 T
WHO/FAO #£:(55 mg/g £ 1) A1 2 F A (55 mg/g &
H), JHAEZE K #1(86.48 mg/g ). FHAEIT(81.63 mg/g
FEH). bt (RH)(72.38 mg/g MG H(72.73 mg/g

BIE, BT EEET(109.54 mg/g B IDAMLAZ(106.92 mg/g
FEMSEE T WHO/FAO B (60 mg/g ), thigir
BT O E A (100 me/g BE); RN, #Hiib=48%
(48.01 mg/g ) MFM(23.17 mg/g & VB 1L I T3 Pl
BRAh, HARWA TRMAE A Z W], KA F R
By B B b A RE T .
222 AAS 5

R 3 ATHL, 12 FPsegh, 28050 HRUD S .
EHNTF. AOBET. RNKET . ahEEAGH).
A, AR AAS AR, AT 58.88~92.92 ],
NEE— PR AR, AL = AR R AR AAS
A%, 2508 66.78 1 24.83, JEE—[RHI IR, WA
o — BRI = LR M 1 & R (AAS I 35.38), FIH4H—R
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il E I RN BRI R R (AAS IfiEH 38.62); Z& M
Wi, ZEK G HWRE . =A%, [T, B
BET . bbbt GRa) . aBETHamnR, &, 2
KR, ERSME ., ST ARE T RRKET .
CIRRIEIEMGGRAE) . A . M0 . AR AUZR TN E R+
g, 78 kkita, ABRET. RNEET. BABRPIHRE
IR, ZZXRBAEPHHTAR, AESTMEESNRZER
B AAS ¥IRTF 100, [RIEF, BR 7B =467 . 0. A48

MRoh, HANRBMOER AAS WHKT 100, L
IR e t, AR AR RIS R
223 CSH#F

T4 TH, Gl RS IR CS RAk(54.45), Fht
MIZRN 2R+ I8 2R CS 5 fik(23.17), AR Y7 2R
CS mAK(27.75), Bk, B —MRi =R, Halhs
TEBR CS &M, T 15.05~60.80 Zfa), K, 55—FR
IR R AT

+=2 GHEE 12 WS D EAA HERRLEE S (mg/g EA)

Table 2 Composition and comparative analysis of EAA in 12 kinds of cuisine in Hunan Province (mg/g protein)

ZFR R AR HER  FRER FNAERIEER e & R R B
NG 55.77 40.06 36.92 26.71 76.98 63.63 13.35 313.50
IR 86.48 46.46 45.54 38.64 72.22 75.90 11.50 376.74
T AURD i i 63.34 29.44 33.01 27.66 65.12 46.39 12.49 277.45
P =4&% 62.91 26.49 23.18 9.93 48.01 41.39 6.62 218.51
FAEAT 81.63 38.27 37.00 33.16 63.78 61.22 16.58 331.64
R T 65.08 40.13 33.62 40.13 109.54 79.18 13.02 380.70
KX g T 50.73 38.94 36.08 33.58 76.46 71.81 13.93 321.53
LR LRI (FRH) 72.38 38.73 39.37 33.02 60.95 63.49 14.60 322.54
At 72.73 34.85 36.36 40.91 80.30 68.18 18.18 351.51
9] 39.00 21.24 20.08 15.83 23.17 30.12 13.90 163.34
I Ui 42.98 35.40 30.97 31.61 70.80 58.15 9.48 279.39
AR 34.59 34.59 14.15 25.16 106.92 75.47 6.29 297.17
WHO/FAO B ff 55 50 40 40 60 70 10 325
N A RE RN ] 55 64 51 66 100 73 16 425
®3 HEE 12 WIS AAS
Table 3 AAS of 12 kinds of cuisine in Hunan Province
B2 PIEAN TEAN TR SSEE R RN R+ R SRR AR
M 101.40 80.12 92.30 66.78 128.43 90.90 133.50
X 157.24 92.92 113.85 96.60 120.37 108.43 115.00
H UL i 115.16 58.88 82.53 69.15 108.53 66.27 124.90
=5 114.38 52.98 57.95 24.83 79.98 59.13 66.20
BHT 148.42 76.54 92.50 82.90 106.30 87.46 165.80
HERT 118.33 80.26 84.05 100.33 182.57 113.11 130.20
X AT 92.24 77.88 90.20 83.95 127.43 102.59 139.30
LT i (FRAH) 131.60 77.46 98.43 82.55 101.58 90.70 146.00
i 132.24 69.70 90.90 102.28 133.83 97.40 181.80
i 70.91 42.48 50.20 39.58 38.62 43.03 139.00
B 78.15 70.80 77.43 79.03 118.00 83.07 94.80
WA 62.89 69.18 35.38 62.90 178.20 107.81 62.90
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#z4 HEE 12 MESE CS
Table 4 CS of 12 kinds of cuisine in Hunan Province
2R AR AR TR FECRMR RN AR AR SLHEIR AR
ZN 1 101.40 62.59 72.39 40.47 76.98 87.16 83.44
I 157.24 72.59 89.29 58.55 72.22 103.97 71.88
H UL i 115.16 45.99 64.73 41.91 65.12 63.55 78.06
ik =&% 114.38 41.39 45.45 15.05 48.01 56.69 41.38
BIIT 148.42 59.80 72.55 50.24 63.78 83.86 103.63
FEAET 118.33 62.70 65.92 60.80 109.54 108.47 81.38
R AT 92.24 60.84 70.75 50.88 76.46 98.37 87.06
LT i (FRAH) 131.60 60.52 77.20 50.03 60.95 86.97 91.25
it 132.24 54.45 71.29 61.98 80.30 93.40 113.63
G 70.91 33.19 39.37 23.98 23.17 41.26 86.88
B 78.15 5531 60.73 47.89 70.80 79.66 59.25
AR 62.89 54.05 27.75 38.12 106.92 103.38 39.31

224 RABRIAEL RZHOEIFEMER

TR IR LAl BB RT 12 MR B RN
BB M E ST A, @RS ST AR
RAA. RCAA F1 SRCAA, it —B PG L& LM TR UL
FHER 5 AT, 12 AR R e A 13— PR e MR A 2=
o b, ZMEAMFIE =605 — R BN 752

PORTERE R T E A LT E SHARNEY, UIRE
B E BT F AR 12 Fi3EE 1 SRCAA /T 40.46~81.90
ZIa], Hirhzg k) SRCAA 1% 55 (81.90), ek 2
(81.69), Z&EI(75.61). B i A T (77.40) ML e ik i £
(FREH)(75.54)F) SRCAA st 75, FRBIXLERE AT
SARMRA S NERT RO R, BOREFRMER

RIR, H RCAA 21510 0.68 1 0.38; F b 2K N &R+
ALK RCAA Jy 0.64, J5E— MG 2L, A ks,
BRI . ST ARET. RREET. obsld
LR (FRAH) B i S I 0 1) 55— B SRR Y S i,
RCAA 235124 0.81, 0.66, 0.71, 0.70, 0.76. 0.74. 0.61
1 0.83; WATRIE—BR ZIEN N 52K, RCAA N
0.42. BAKE, WA ZHCERE NS — R = R,

i A (40.46)FIEL 45 R (43.32) 9 SRCAA {HAUK, HAx
AT 58.04~81.90 I, $E/RILOATE & LM Tk 8522, &
ISR PR AR AR . AT &, o0 g o SR 5 1Y
SRCAA fH#ELL 70, | FEFRMERL, HEREHF
RS AV, Tt 5 A o R 2R 1 12
WIEECE H, AR E AR EAME AR ESRME.

5 HEA 12 #9325 EAA B RAA. RCAA, SRCAA
Table 5 RAA, RCAA and SRCAA of EAA of 12 kinds of cuisine in Hunan Province

EA 2R HER BER SRR FRAR 0 REAR ANARHERER  OE]R FWE SRCAA
RAA 0.92 1.01 0.80 0.67 0.91 1.28 1.34 0.99
ZE 5 75.61
RCAA  0.93 1.02 0.81 0.68 0.92 1.29 1.35 1.00
. RAA 1.14 1.57 0.93 0.97 1.08 1.20 1.15 1.15
b/ P ] 81.90
RCAA  0.99 1.36 0.81 0.84 0.94 1.04 1.00 1.00
) RAA 0.83 1.15 0.59 0.69 0.66 1.09 1.25 0.89
T i 70.31
RCAA  0.93 1.29 0.66 0.78 0.74 1.22 1.40 1.00
o RAA 0.58 1.14 0.53 0.25 0.59 0.80 0.66 0.65
Wik =46 58.04
RCAA  0.89 1.75 0.81 0.38 0.91 1.23 1.02 1.00
) RAA 0.93 1.48 0.77 0.83 0.87 1.06 1.66 1.09
HHAF 68.25
RCAA  0.85 1.36 0.71 0.76 0.80 0.97 1.52 1.00
o RAA 0.84 1.18 0.80 1.00 1.13 1.83 1.30 1.15
MEERT 69.83
RCAA  0.73 1.03 0.70 0.87 0.98 1.59 1.13 1.00
- RAA 0.90 0.92 0.78 0.84 1.03 1.27 1.39 1.02
XK FT 77.40
RCAA  0.88 0.90 0.76 0.82 1.01 1.25 1.36 1.00
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A 2R HER WEER SEAR FREAlR AR ENEAREEER  B4%]R P SRCAA
sTpstk A RAA 0.98 1.32 0.77 0.83 0.91 1.02 1.46 1.04 A
75.5
(rFH) RCAA  0.94 1.27 0.74 0.80 0.88 0.98 1.40 1.00
RAA 0.91 1.32 0.70 1.02 0.97 1.34 1.82 1.15
ik 67.81
RCAA  0.79 1.15 0.61 0.89 0.84 1.17 1.58 1.00
RAA 0.50 0.71 0.42 0.40 0.43 0.39 1.39 0.61
(7] 40.46
RCAA  0.82 1.16 0.69 0.66 0.70 0.64 2.28 1.00
RAA 0.77 0.78 0.71 0.79 0.83 1.18 0.95 0.86
(237 81.69
RCAA  0.90 0.91 0.83 0.92 0.97 1.37 1.10 1.00
o RAA 0.35 0.63 0.69 0.63 1.08 1.78 0.63 0.83
AR 43.32
RCAA  0.42 0.76 0.83 0.76 1.30 2.14 0.76 1.00
A B RS ARV ST o ARG R BT B S SR
3 T 1

ARG E TMIFGE 12 FLG O R  1
FEASE I RA R, FIESFRMEITT T LA .
BT AAS J& MR B SR A L I & 2 TITAT, AAS i
L BT E BB R M AR, CS 259 AT SRR
IV R A R R A S U g, CS R 100, NS5 HR
WEEE A A BB, R T ARG, 2 368 Lh [l R 3L
%, RS —A ARy, —FhEA R, BRME
&, A —E R 2B AR, 2 FERR 2H Al Lt
il 5 WHO/FAO #E 2R 2 LMt e B, W RCAA s
i 1, RCAA %F 1 SLULHTREDS 3B AR UL, RCAA /)N
F 1, M EFHRA L, RCAA KT 1, WP E SR, =
B — BRI RS MR R T 7, B, A 3 FASTH]
HIPER X, A5 R 5 — R SRR AN ]

ZEREW, REMEATAAER S RERDE, £
BEAZ VR LR AR S Ay O R X gl AT
H5HRETEARSZKR, MUGMIRENTI =4
VWA ARG . BRI S =X rb ) o 2 PR
R, fEAMRZECEE P& RFE, H AAS F1 CS ¥4t
TR R, %A 55 W & A B s A e AR,
PR DA B 1 R S 1 Ry AR R T8 1 €
1 hh, AIVE b FER A R A SR ORI, Al £
BB R EEERTAMME. TR REHA
GEAR, BERARLNELT SRR, LT AEY
ORI, TCEk H S A A, FBR SRR N R R
BRAATR IR IRANIR N SR R, Bk, AR hiE Y
BRI RZE . A, Ak E
PICns2s . IR R LRI 4, LIEHEE A R
HMEH, RERAEEMNBEREARERNME., KT
SRCAA WP &R IR, ZHCEHE ISR A s
i, HABEMERME. Hrh, 28 KOk i i
SRCAA it 80, $/Rn HAEMMEIA S NMAT R#zE, H

RS G, HAE A 45 R B URE 2 Hr B B S B
o ERAE Ty 2T RERE R R 1 S E 1k S A A
A, JF EEREFE S AN RN 7 200 3 A Uk R 4 R
B IR E R AL .

4 &

25 PR, ATFSREDSXIR A 12 Fi RO
QERA M RGN E, H4iH AAS.CS & SRCAA &
TRER BTN I, BN FSEE R E D S &R & &
TREBRZES, VUGl sh vk IFR R 2 00 @A E =10
fHE R, AREZBCERE S THER, HA& AT A
FrIIfe; BRIk R N AR . RoE R . MR
TR AR R+ R, SR E A B
LSRR oAb, SRS BRI 280565 SRCAA
HEw, RVIHE AR AERA AR M, JBEFRME
BRI EIIN . ARFFCNREITEMSEE M E L T
Wi kB Scfe, Dkds R m RE MRS, RELT
BENEEE RIS ARYE . AR —E R RME, Xt
TR Rl ZEH . HDXSSEF A FE R A
BTSRRI Z WA, FE, B 55
BIRENE, K RARMBMIEN2ES | HF%
PEXT S LR R %, 5 2 AT IR A A TRIFSR .
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