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Analysis of amino acid composition and nutritional

evaluation of Sichuan white goose
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Abstract: Sichuan white goose is an excellent local poultry breed. In
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order to measure its nutritional value, the muscle amino acid compo-
sition of distinct body parts for Sichuan white goose of different age
and gender was analyzed. In this study, hydrochloric acid hydrolysis
was adopted for digestion of muscle protein and Hitachi L.-8800 auto-
matic amino acid analyzer was used to determine the content of amino
acids. The results showed that 17 amino acids were detected in all
muscle samples, among which the content of Glu was the highest,
followed by Asp and Leu. We found that, of the three factors, age,

gender and parts of body, age was the main factor affecting the
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amino acid content of Sichuan white goose. The content of various a-
mino acids reaches their maximum between 180 days and 2 years,
wherein the content of essential amino acids (EAA) was higher than
the value recommended by FAO/WHO, but lower than that of
whole egg. The ratios of EAA / NEAA and EAA / TAA were higher
than the values recommended by FAO/WHO, which indicated that it
was a good source of high-quality protein. The amino acid score
(AAS), chemical score (CS) and essential amino acid index (EAAD
reached their highest values after 150 days of age. By evaluating
either AAS or CS, we observed that the first-limiting amino acid was
Val and the second-limiting amino acid was Phe+ Tyr. These results
suggested that Sichuan white goose meat has high nutritional value
and good flavor, especially after 180 days of age.
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Table 1 Three-way (age, location and sex) analysis of variance of amino acid content in Sichuan white goose

BEME  HEBR(Th) SE]R(Va) HEEKR(Me) RREAR (le) FAM (Lew) JKHNZIR(Phe) HiE R (Lys) 4128 (His) K& (Arg)

P A A A A A o A A A
Pas A O o O O O O O ([
Pri s A O [ ] [ ] O O A O [
P s A A A A A A A A A
Py e A A A A A o A A A
P o < b 30 A o A O O A O [ ) O
P s o ¢ 30 A A A [ J A A A A A
s®//% 2.93~4.01  2.85~3.70 1.72~2.51 3.02~3.97 6.09~7.60 2.57~3.32 5.71~7.34 1.63~2.59 4.03~5.1§
BEM AR (Pro) RAERR(Asp) LA (Ser) AEM(Glw) HEM(Gly) WA (Ala) AR (Cys) BAR(Tyr)

P A A A A A A A A

Prggr A @) A @) A @) O O

P A A A A A O o A

Pepwxmp A A A A A O A A

P < i A A A A A A A A

Pt < e A O o O O O A O

2.42~3.40  6.02~7.47 2.07~3.14 9.91~12.32 3.21~4.85

T @FERAEP<0.05 KFELREE AFERLE P<0.01 KFELFWEE OFRAEP>0.05 KELRREE,

®2 DIEBELEIEREE

Table 2 The various types of amino acids content in Sichuan white goose %
IES [ XA e 70 HEE 90 H i 120 A% 150 A& 180 H ##% 14f 24F
N 28.09+1.03>B  28.824-0.74>AB 28,38 41,0948 29,514£0.75A8  27.5440.62¢  30.4240.75* 29.2440.65%AB
i
I8
) 29.920.68PA8 28,504-0.21%¢  30.5440.88**  28.0941.105¢ 28.93+0.63>AC 27.7040.76<C 28.33+0.508¢
EAA
UN 29.67+0.96*"  26.1440.92"8  29.09-40.21**  30.25-0.74*A 30.54+0.99*A  29.40740.92°4 26.00+0.48"P
JSR L
£ 29.61+0.95®  28.5141.11° 28.93+1.05° 30.6840.63% 29.18+0.84% 29.23+0.65 30.6640.71%
/N 6.750.29 6.8140.21 6.76£0.16 7.07£0.23 6.67+0.25 7.04+0.10 7.12+0.11
i
g L
B 7.5470.23 6.8140.05 7.237£0.26 6.87+0.15 6.83£0.20 6.600.15 6.65+0.11
SEAA
S 7.0970.12 6.1940.11 7.12£0.05 7.204£0.17 7.257+0.21 6.81£0.17 5.98+0.19
I
Bt +F 7.21£0.17 6.740.24 7.09£0.25 7.27+0.16 6.14+0.07 6.72£0.14 6.97+0.13
W 2 35.83-0.83\8 34.9340.890A8 33681185 34.91-0.6740A8  34.3540,86%A8 36.284-0.640  35.0140,35eeA
i L
+ 37.2241.16° 36.61+0.31®  36.38+1.10% 35.5240.88" 35.75+0.94*  35.0240.62 35.980.60%
NEAA
/N 36.154£0.92A  32.23£0.90%  34.3540.24°AF  34.854£0.85"4  36.024£1.22%  36.7141.02% 32.31£0.85%
JSR L
B 35.77+1.02*  36.840.88*  36.04£1.15**  36.03£0.70**  33.0940.41""  35.38+£0.72*  36.40£0.57**
N 70.67+2.14 70.56+1.84 68.8242.44 71.4941.65 68.56+1.72 73.7441.49 71.3740.99
]
i L
74.68+2.07 71.924+0.58 74.1542.24 70.48+2.13 71.514+1.78 69.3241.54 70.96+1.21
TAA
N 72.914+2.01 64.56+1.93 70.5640.50 72.3041.76 73.8142.42 72.9242.10 64.2941.52
[ L
£ 72.59+2.13 72.05+2.23 72.06+2.45 73.98+1.49 68.4140.59 71.3341.51 74.0341.41
N 0.78 0.83 0.84 0.85 0.80 0.84 0.84
Mg
/ 1 0.80 0.78 0.84 0.79 0.81 0.79 0.79
EAA/NEAA
i UN 0.82 0.81 0.85 0.87 0.85 0.80 0.80
L
5 0.83 0.77 0.80 0.85 0.88 0.83 0.84
UN 0.40 0.41 0.41 0.41 0.40 0.41 0.41
T
, 8 0.40 0.40 0.41 0.40 0.40 0.40 0.40
EAA/TAA
N 0.41 0.40 0.41 0.42 0.41 0.40 0.40
ikt
i
e 155 0.41 0.40 0.40 0.41 0.43 0.41 0.41

T EAA W E IR SEAA 0T A NEAA (0T B IR TAA ZIEE M RT ARG 74 508 2% 5 8 3% (P<<0.05); AT AR
KB TR 25 5 3% (P<<0.0D)
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BAA fil DAA & & (Wi REHE P AE 180 H IR EL 1 45, B 1Y
SAABAA T DAA & 35 (1 55 KA 1 5 300 M0 % 43 A, AR
B Holg /ME N B4R TE 180 HEBFI 1 4EsFAA B8R T &
M LAE 70 H S B Hofb R RAH I HEh AE 180 H iy ~2
A, AN RERS )RR S HE R A B H S Y s Ak 2 3 OR []
P A, T B R RUE 9 5 ORR Y O A e M B 25 . R
AU 9 2 SR AR WS TRk ) ) B P KRR ) TR T A

ZE5e . MO N R TR 1 K L L Kk B SAA+DAA 5
BAA LA 7E 1.6 UL . DAA 5 FAA (% [ il th £ 26 %
PLE U6 B Y1 3 B A R AT XU R
2.4 EBAREFIEM

WL 4 BRI ARG I B BE g 7 F EAABR T Val
Ml Phe+ Tyr 5 FAO/WHO #f: 35 ity ¥ A8 8 11 B =X 1) L {E
(AAS) <1 4b, HA > 157 5 XS HHE A B A L8 BR T Lys
A (CS)>1, HoAth 3 <<1, B8 U I 188 EAA 10 B AR WK
HXGE EAA B 50 35 B0 45 & FAO/WHO #E#E19 Ak
EAA B, 2B ERE D REE., Thr, Val, Ile F
Leu 7E R [A 3B A7 AN [F] 4 3 AT 19 AAS Fl CS 1 e K AH ZE A 4R
F17E 150 H i3 ~1 4F .1 Lys.Phe+ Tyr fl Met+ Cys &z K
fEN EZAERALE 180 H I8 ~2 41, UL W] 76 A= 7 9 e vh AR 4
SR RS FR DU 1] RS A 3R G R B I 2 IE SR AR K M L
Bt s G N RS AT AE 70 H R A2 L (035 B IR 1 f B
KF LU AR REF 150 H 5 LR A B A X 5
K E SN E . s AAS FI CS 16 0] Jz e 25 19 5 A R okl
SR 0 Bk = FE T L REAS T X 2K R BEAT O R IR T
M 2% 4 R AL DU RS AR 2 Fh PR M AR v S A S — PR v &

x3 MIIABHNEKSERAK
Table 3 The flavor amino acids composition of Sichuan white goose %
UES WAL MER) 70 Hi 90 H it 120 H 150 H % 180 H % L4 24
Wl 2 25.0541.00 24.2140.69"  23.624-0.92" 24.64+0.,58®  24.364+0.58"  25.134+0.51° 24.93+0.63
i FIL
£ 26.3440.67*  25.2740.23""8 251040.73"8 24,930,774 24.7840.63""8  24.5340.48"8  24,99+0,53B
SAA
. 2y 25.1840.780A8  22.4040.73P  24.084+0.17"C  24,38+0.59"AF  24.8340.719AF  25.8140.70"*  22,71+0.53<P
j# L
£F  24.7140.69AB 25.70£0.93°A  25.210.74A8  24,7740.66°A8 23,740,318 24.0940.55%A8  24,8540,51beAB
W 2y 25.0840.910A8  257240,714¢AB 25 314+0.900A8  26,39+0.75A8 24.7440.61"  26.8340.54*"  26,39+0,52:0A8
AL
£ 27.0140.68  25.3040.18"®  27.1040.77*A  25.234+0.85"8  25.6640.65""8  24.5440.74"8  25.0740.44""
BAA
. 2y 26.4240.824  23.26+0.71"8  26.16+0.19*"  27.144+0.69°A  27.2440.94*%  25.8940.79*A  22.95+40.51""
i S
£ 26.5340.75%ABC 25 2640,909C 25,934+1.020AC 27, 33+0,47°A  24.7640.35C  25.6740.54>ABC 26,88+0,60:0AB
W 2y 17.734+0.18 17.784£0.38  17.534+0.51 18.00+0.25 17.064-0.49 18.98+0.39 17.6840.38
g JyL
+F  18.85+0.68 18.51+0.09 19.08+0.67 17.63+0.41 18.4640.41 17.7540.27 18.15+0.19
DAA
2y 18.6740.35 16.35+0.41 17.74+0.07 18.2740.42 18.8340.70 18.7840.56 16.39+0.42
JE L
£} 18.4740.57 18.374+0.32  18.27+0.60 18.96+0.30 17.9340.13 18.7540.37 19.3540.23
" 2 67.8642.09 67.7141.78  66.462.33 69.03+1.58 66.16+1.68 70.94+1.44 69.004-0.95
Jig JjL
£} 72.204+2.03 69.08+0.50  71.284+2.17 67.79+2.03 68.9041.70 66.824-1.49 68.21+1.17
FAA
i 2N 70.27+1.95 62.01+1.85  67.98+0.43 69.79+1.69 70.9042.35 70.48+2.05 62.05+1.46
L
B 69.7142.00 69.33+2.15  69.41+2.36 71.06+1.42 66.42+0.6 68.51+1.46 71.08+1.34
/N WA 1.63 1.63 1.62 1.67 1.64 1.61
fi L
DAA+ B 1.67 1.73 1.63 1.69 1.69 1.72 1.72
SAA/BAA n 1.66 1.67 1.60 1.57 1.60 1.72 1.70
JE L
£ 1.63 1.74 1.68 1.60 1.68 1.67 1.64
2 0.26 0.26 0.26 0.26 0.26 0.27 0.26
fi L
B 0.26 0.27 0.27 0.26 0.27 0.27 0.27
DAA/FAA
2N 027 0.26 0.26 0.26 0.27 0.27 0.26
JE AL
B 0.26 0.27 0.26 0.27 0.27 0.27 0.27

T SAA IR ILRR ; BAA 3R T 2 3L MR s DAA SEUR T 2 LR FAA BIRE ISR FAT ARG FH: R R 22 5 B3 (P<C0.05) ; A T A [ K
5 RN 25 AR (P<<0.0D),
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Table 4 Evaluation of essential amino acid composition of Sichuan white goose %
T _— 70 AR 90 [ 120 H i 150 H i 180 H % 14 2 4F
AER AAS CS AAS CS AAS CS AAS CS AAS CS AAS CS AAS CS
N 1.10 0.83 1.11 0.84 1.12 0.84 1.14 0.85 1.06 0.80 1.19 0.89 1.13 0.85
Kt +F 1.18 0.88 1.12 0.84 1.19 0.89 1.07 0.80 1.12 0.84 1.10 0.83 1.11 0.83
hr ) N 1.15 0.87 1.03 0.77 1.14 0.85 1.14 0.86 1.19 0.90 1.15 0.86 1.01 0.76
B 185 1.15 0.86 1.12 0.84 1.11 0.83 1.17 0.88 1.33 1.00 1.16 0.87 1.20 0.90
N 0.84 0.52 0.84 0.53 0.81 0.51 0.86 0.54 0.81 0.51 0.87 0.54 0.86 0.54
i i 185 0.88 0.55 0.83 0.52 0.86 0.54 0.81 0.50 0.82 0.51 0.79 0.50 0.79 0.49
Val ' N 0.85 0.53 0.76 0.48 0.85 0.53 0.89 0.56 0.88 0.55 0.83 0.52 0.74 0.46
B I} 0.86 0.54 0.81 0.51 0.83 0.52 0.90 0.56 0.75 0.47 0.82 0.51 0.87 0.55
UN 1.19 0.64 1.19 0.64 1.19 0.64 1.23 0.66 1.15 0.61 1.24 0.67 1.15 0.61
i ES3 1.24 0.66 1.20 0.64 1.27 0.68 1.19 0.64 1.20 0.64 1.12 0.60 1.20 0.64
fle ) UN 1.22 0.66 1.07 0.57 1.15 0.62 1.31 0.70 1.27 0.68 1.22 0.66 1.11 0.59
B ES3 1.22 0.65 1.20 0.64 1.21 0.65 1.29 0.69 1.21 0.65 1.21 0.65 1.27 0.68
N 1.11 0.85 1.15 0.88 1.14 0.87 1.17 0.90 1.09 0.84 1.21 0.93 1.12 0.86
i ES3 1.17 0.90 1.12 0.86 1.21 0.93 1.11 0.85 1.15 0.88 1.08 0.83 1.11 0.86
e ) N 1.18 0.91 1.04 0.80 1.17 0.90 1.21 0.93 1.22 0.94 1.16 0.89 1.03 0.79
B 1.17 0.90 1.12 0.86 1.15 0.88 1.21 0.93 1.14 0.87 1.15 0.88 1.20 0.92
N 1.44 1.20 1.46 1.22 1.44 1.20 1.51 1.26 1.40 1.16 1.57 1.31 1.46 1.22
i 1.54 1.28 1.48 1.23 1.58 1.32 1.45 1.21 1.50 1.25 1.44 1.20 1.46 1.22
b ) N 1.53 1.27 1.33 1.11 1.48 1.23 1.53 1.27 1.55 1.29 1.53 1.27 1.34 1.11
B 1.52 1.27 1.47 1.23 1.50 1.25 1.58 1.31 1.46 1.22 1.51 1.26 1.59 1.32
N 0.98 0.54 1.00 0.55 0.91 0.50 0.95 0.52 0.89 0.49 1.03 0.57 0.95 0.52
Kt +F 0.97 0.53 0.99 0.54 1.03 0.56 0.96 0.53 0.97 0.53 0.93 0.51 0.97 0.53
Phe+ Tyr* *
) N 0.99 0.55 0.90 0.49 0.95 0.52 0.96 0.53 1.04 0.57 0.93 0.51 0.83 0.46
B 185 1.03 0.56 0.96 0.53 0.97 0.53 1.05 0.58 0.82 0.45 1.00 0.55 1.05 0.58
N 1.06 0.59 1.17 0.65 1.10 0.61 1.15 0.64 1.11 0.62 1.20 0.67 1.32 0.73
i 185 1.13 0.63 1.12 0.62 1.24 0.69 1.14 0.63 1.14 0.63 1.09 0.61 1.17 0.65
Met+Cys
' N 1.15 0.64 1.06 0.59 1.18 0.66 1.18 0.65 1.22 0.68 1.16 0.65 1.03 0.57
B I} 1.19 0.66 1.16 0.64 1.13 0.63 1.22 0.68 1.22 0.68 1.18 0.66 1.23 0.68
s 80.27 s1.o1 7907 82.39 7861 gL74 82.26
g JL
ES3 83.22 81.20 85.22 80.11 81.47 78.94 80.76
EAAI
N 82.95 76.08 81.83 84.00 85.36 82.10 75.15
5t JUL
83.46 81.08 81.52 85.64 81.16 82.61 85.65
Toox PR R R s+ x S IR MR R .
BRIy Val, 55 Z R Z BRIy Phe+ Tyr, #F5EE AT PR B R B BE R R i SR A T B AR

B, U] T 0 T 2 T — BRI R R Ol Val,
7 56 04 B A= 00 [ 55 — R 1 20 6 R O Met+Cys. B IE L K
B 26 0 00 AN R D AN T R U Y A ) R 1 e — R L T
AR TA SRS &N E FRME .

DU RS EAAT 3 75.15~85.65 CE{A 81.77) . & F 1
N CE3{H 80,31 [ Se b 5 4= CF 3 {H 78.29) Rl iR
KA1 (62.08) 0, Hirpr 180 H iy ~2 4E 55 . BB WL & T Mg WL,
BRE T AR, BN EAAL BT N —E R E bR E A R
I AR 3 (PDY P KfR E 180 H ik ~2 4F i U )1l (9 5
PD # . HBEWL PD & F Mg L. &858 PD & F AR, X 0 H#
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