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Abstract: [Objective] To analyse the quality evaluation methods for and nutrition evaluation of recombinant goose liver products.
[Methods] Goose liver is used as the raw ingredient and combined with chicken breast, while tapioca starch, soybean protein isolate, and
transglutaminase (TG) are added as auxiliary materials, to prepare recombinant goose livers. The CRITIC-grey correlation analysis is employed
to comprehensively score the color, cooking loss, and texture characteristics of recombinant goose livers made with different formulas. Then,
the best formula is screened for nutritional index observation and nutrition evaluation. [ Results] The comprehensive score of recombinant
goose livers is the highest at 208.93 with 15% goose livers, 85% chicken breast, 1.25% TG, 10% tapioca starch, and 2.5% soybean protein
isolate. The moisture, protein, and fat content of recombinant goose livers are 64.86, 18.13, and 0.85 g/100 g, respectively. A total of 14 fatty

acids are detected, including 9 unsaturated fatty acids and 5 saturated fatty acids, including linoleic acid, a-linolenic acid, and arachidonic acid.
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More importantly, the atherosclerosis index (Al) and thrombosis index (TI) are lower than 0.5. Additionally, essential amino acids/amino acids

(EAA/TAA) and essential amino acids/nonessential amino acids (EAA/NEAA) are 43.25% and 76.22%, respectively, with methionine as the

first limiting amino acid. [ Conclusion] The quality of recombinant goose livers is evaluated using the CRITIC-grey correlation analysis, which

can reflect the quality characteristics of recombinant goose livers. Recombinant goose liver is a high-protein, low-fat food suitable for patients

with cardiovascular and cerebrovascular diseases. Reasonably in amino acid composition, recombinant goose liver is a source of high-quality protein.

Keywords: goose liver; recombinant; CRITIC-grey correlation analysis; quality evaluation; nutritional evaluation
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Table 4 Correlation of quality indexes of recombinant goose livers
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7 52.00 0.22 43.26 0.64 4.64 27.62 128.14 34.77 1
8 S51.11 0.18 29.28 0.62 4.37 18.19 79.58 25.51 7
9 51.51 0.32 39.75 0.66 4.75 26.38 125.20 33.72 2
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(3) 1E 3 TR 50 41 [T 48 A 14 £ DB ZR 40 IR K 2
KBEMEARTE ,BETENEE C.HFI C T A
SPSSPRO ¥ T it , 1 #2415 15 X6 4% i 2 P-4 48 s 2647 C
HEAL B, PRI HE R BN 0,50, A5 B S HE R BRI
[0.69 0.45 1.00 0.71 0.83 0.99 0.74]
0.96 0.40 0.96 0.98 0.92 0.97 0.96
0.79 0.37 0.80 0.73 0.72 0.81 0.85
0.68 0.56 0.97 0.72 0.85 0.92 0.75
0.72 0.34 094 064 073 0.94 0.95]
0.84 0.46 0.86 0.96 0.84 0.85 0.69
0.56 0.54 0.77 0.60 0.62 0.75 0.69
0.78 0.75 0.97 0.73 0.76 0.92 0.83
10.59 0.54 095 0.71 0.72 0.80 0.68]

KR RT3 I AL 5 B 77 50 6 4 T
ORI B, BT R, SCTR R

(4) 1F 32 1850 2 5T 48 A 19 K68 DG TG B < AR % 1E 32 3
0 20 45 T B 14 K €8 D TG R 0T A A A T 2 RS
5150 2 e B R HE R SER L 7. IR (B 0~
1, (8 R AR %48 b 5 5 LR T 1) % 45 2 =2 18] 19 4 O
MR, M RTVMLCME S RS S CKERK, N
0.914; Hk ez

*7 EABARREGRHOXKERIESR
Table 7 Correlation degrees and rankings of quality

indicators of recombinant goose livers

P T SRHRpE HE4
T 0.914 1
JBeF T 0.883 2
WL Mg 0.805 3
P 0.778 4
AR 0.754 5
S)3 0.724 6
AALPLR T % 0.489 7

(5) 1E 28R 50 20 1) 5 20 39 JIF & 0 25 B A5 4 o 1E 38 3R
I 21 17 i 290G 25 48 A 0 (5 48 B G G B B A T A5 B
BAER B SCBRAE Y IR S B R . Hih LA RE
N T, 208.93 43 s HOR 45 9 41, 4 202.05 43 . AR
R [T ) o 200 968 T 6 o PR 25 6 AR 0 A 30 4 A SR R 25
B (R 9).
22 EABN&SREE

mE0O M, EHEFN KRS EER ., N
64.86 g/100 g; £ [T 7 1t 5 15 18.13 g/100 g, BB Hjm T4
R T SR B AR TR A & & T K
TAEAEARMA L A A A TR KT ST
SCHk (7] W RS T B IR & A 0.85 g/100 g, AR i
GB 28050—2011, %} 100 g & & 5 AR & T 1.5 g MR i &

BEE 28983 | 2025 F 11 A | RASHA

*8 EABRHNGEEIEHE
Table 8 Comprehensive scores and rankings of recombinant

goose livers

X5 LR E o 4
1 139.54 9
2 165.56 5
3 152.86 6
4 146.48 8
5 199.41 3
6 166.49 4
7 208.93 1
8 147.84 7
9 202.05 2

®9 EHBASREENRER

Table 9 Evaluation criteria for recombinant goose liver

products
£ 371 e R i %
LEARAER =200 165~200 140~164 <140

F10 EHABIAMNELARSNELER

Table 10 Basic component determination of recombinant

goose livers g/100 g
Ky KAY i 17 Sl
64.86+0.09 2.74+0.01 0.85+0.01 18.13£0.08

Sk S AR R I SIS B T 12 R ARG S O A A AN
WS B BRI, B AR TG Oy 9 ARG T LA 2R & e
Jig W B AR R
2.3 EAHEATHIRE BAER 4B R 4 #T
LRI, R T R A 14 R AR R . ok,
SFA 5%, & 4 0.73 g/100 g; A H1 g I 2 9 Fl , MUFA
3%, PUFA 6 Fl' , PUFA % & fix /% . PUFA 7 i /& T SCk
(816, 7T fE 55 X Mt P 8 Jin 4k %88 = 43 O , PUFA A A F 8 45
PR ARG B ARE  FR P2 0 A AR RS U R P R T
T2 (Cre,) & o e, 9 0.67 2/100 g5 2 A 1L A0 i 7 2 b IF.
MR (Che) &7 BB, 9 1.08 g/100 g, Hik J2 a- W R IR
(Cigis) AEE DGR (Caps) o BRIBSEWFSE LI, WM AR
TAFh & BB &2 A AR DR N, T iR oy
JHF Hp 2 Y 22 R AR RN B R . IV AR — R AR 6 T i
7 B, 1T LA A AT L 7 v A R L P AR 250 - TR
P S —Fh -3 0T B A R, BAT £ B ) B bt it A% i AR
FABA L A DR TR R — i w-6 Z AR AR IR , 76 AR TR
PR R AR 22 AR T I LA TS A PR
g5 b E ARG B IR T 0.85 /100 g, J& THIK
JIB 28 7= i, U BH K 5 1 5 A JRS B 0 R A
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Quantities and content of fatty acids in recombinant goose livers

®11 EABFEHBARES
Table 11 Fatty acid compositions of recombinant goose
livers
g 107 1R Ao 2K L 18/ % i 07 PR b 2 e 1/%
SFA 26.24 PUFA (w-6) 42.79
MUFA 25.87 Al 0.24
PUFA 47.89 TI 0.48
PUFA(w-3) 4.93

T sFa 4% Ciao Cisior Cision Cagoo M Coyo3 MUFA {1 77
Cioi Cigan Al Cy.13 PUFA & Cisiar Cigisn Copian Cogusn
Cao,4 Fl Coy,65 PUFA (@-3) il 1% C 4,5 Cyy,3 Fl Cyy,65 PUFA
(w-6) 3% Clx:zﬂ] Cao.40

24 BHBFNESEBRARRIAEREFITMN

241 HIMRAR P EAR S EIK21.17%, KW
THALER A 97% 7 2L A 2R A TR IR . M3 12 0],
ARG T b LA 16 Bh SRR , L A MR b R AR
(EAA)7Fl LR R I B4 LT B IR . T &SR A
itk 35.58 g/100 g, H i SR % it i = o EAA/TAACH
43.25%,EAA/NEAA Jj 76.22%. R #i FAO/WHO 43 b5
e, LR 5 R E SRR W L Ry 40% , L B AR 5
A T3 B IE TR Y HLAE N 60% if A4 R 2R 11 . B 4138 BT 19
EAA/TAA FI EAA/NEAA #4 £ 35 3| FAO/WHO (1 b5 i, H
SRR BLA B, TR g AR T A R R AR IR ok
P, Ao ] B LA RS R DL B A BT o

242 FEERRA USRI iR 13 A, AR
W R IR R A B RS T FAO/WHO b, {H T 41 86 JiF
B 0 5 B BE TR Lt L G B A IR C A IR . DA BRAS S
TR & o, ARG v ol SR i L 4 Y AR AR A
I FAO/WHO B 1 15 , 43 ) /&1 11 2.98,3.08 2/100 g5 52 4
% R R 5 =R i L4 g A A B i {I% , 1B Lk FAO/
WHO i 3 1 #5 , H Ay 24 e 238 2 2 118 30 FAO/WHO
AR AR . PRt , 3 20 969 I 0 5 — BR Al P 2 B TR R 5 —
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R12 EHBHNESEREARMSE
Table 12 Compositions and content of amino acid in

recombinant goose livers
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F13 EABMNESERTESFLETS
Table 13  Amino acid scores and chemical scores of

recombinant goose livers

g ] £ (107“2 :‘_;71) 5 /% AR (107“2 :‘_/gﬂ) AAS  CS gf F?;ng

W R HE R LN 8.58 10.43 I R 8.58 156 123 5.6 5.5
SN 7.32 8.90 SRR 7.32 1.05 085 9.2 7.0
A 4.26 5.18 eI 4.26 0.85 065 6.8 5.0
AR 4.14 5.03 S AR 4.14 1.04 077 5.0 4.0
M 3.90 4.74 TAER 3.90 098 083 52 4.0
RN ER 3.60 4.38 HAMR 1.86 0.53 033 50 3.5
HEm 1.86 2.26 AR + T A TR 5.52 0.99 0.59 9.1 5.6
[ER 7 1.92 2.33 W R SR i 35.58 / /4713 350

ISR 4 HAM 14.82 18.02
P 1 822 9.99 85% TG B i i £ 1.25% A 55 U8 M i i 4 10% , K 243
A 5.46 6.64 B PRI 2.5% , I 25545 43 e, 208.93 47 T
LB 4.98 6.05 LG b S AG 14 FPAR T R L HC PO AR DT R 9 b, £
H i 3.84 467 AN R R W 2 6 B, I & A I R | o- I RR 2 AR A= DO 45
225 R 3.60 438 . ZEARIIED &I, Ea S e, )8 T RE
iy 4 12 3.36 4.08 P A, 1T AR SR 0 I 0 R T MERE A . SR e
0 2.40 292 DL g5 G B AU 38 T 0 0 B AY 2R 5 R XU R B R 45 O

LR BB 82.26 / Sy il £ 2 R TR A B e A
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