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Table 1 Sensory evaluation table
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Table 2 Box-Behnken test factor level table
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Table 3 Box-Behnken No. 1 brovin liver paste sensory evaluation results
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WtV 0.1 9(0.300) 8(0.267) 9(0.300) 3(0.300) 1(0.033)
WA 0.2 7(0.233) 9(0.300) 10(0.333) 4(0.133) 0(0.000)
T b 0.25 6(0.200) 11(0.367) 7(0.233) 5(0.167) 2(0.067)
AuS 0.3 5(0.167) 10(0.333) 10(0.333) 3(0.1) 2(0.067)
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Fig. 1 Effect of cleaning time (A) and ratio of water (B) on bovine liver paste
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Fig.2 Effect of different conditioners on the quality of bovine liver paste
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Table 4 Box-Behnken design matrix and response values

for the yieldand purity of phycoerythrin from laver

e KEE (X)), R BEIE BE(Y,)/

BES e a (X,)/% $(Y)/5  (Pa-s)
1 -1 -1 0 73.8 13.2
2 -1 0 1 70 12.1
3 0 -1 -1 78.1 14.2
4 0 1 -1 70.5 12.4
5 -1 1 0 70.4 12.4
6 -1 0 -1 74.2 13.6
7 0 -1 1 70.6 12.4
8 0 0 0 90.4 18.11
9 1 0 1 77.8 13.9
10 0 0 0 91.8 18.14
11 1 0 -1 80.7 15.3
12 1 1 0 82.5 16.1
13 1 1 0 77.3 13.8
14 0 0 0 90 18.08
15 0 1 1 70.5 12.4
16 0 0 0 91 18.4
17 0 0 0 92.2 18.6
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Table 5 Analysis of variance for each term in the fitted quadraticpolynomial models for phycoerythrin yield and purity

R H FRETAR R AT = E-L ¥y F{H pfH
Y, (BB AT 91.080 0.327
g
Y, (RBE) 18.266 0.136
X (REEARM v, 3.738 0.258 111.751 111.751 209.132 <0.000 1
i) Y, 0.975 0.107 7.605 7.605 82.303 <0.000 1
X, ) Y, -2.038 0.258 33.211 33.211 62.152 0.000 1
Y, -0.613 0.107 3.001 3.001 32.480 0.000 7
Xy (R0 Bw Iy, -1.825 0.258 26. 645 26. 645 49. 864 0.000 2
) Y, -0.588 0.107 2.761 2.761 29.883 0.000 9
o, Y, -0.450 0.365 0.810 0.810 1.516 0.258 0
Y, -0.375 0.152 0.563 0.563 6.087 0.043 0
L, Y, 0.325 0.365 0.422 0.422 0.791 0.403 4
Y, 0.025 0.152 0.002 0.002 0.027 0.874 0
o, Y, 1.875 0.365 14.063 14.063 26.317 0.001 4
: Y, 0.450 0.152 0.810 0.810 8.766 0.021 1
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53R 5
FL AL H FEOTAG i 1 22 ELi! Yo7 % F{E p1E
© Y, -5.915 0.356 147.315 147.315 275.686 <0.000 1
Y, -1.758 0.148 13.013 13.013 140. 828 <0.000 1
© Y, -9.165 0.356 353.673 353.673 661.865 <0.000 1
Y, —-2.633 0.148 29.190 29.190 315.902 <0.000 1
° Y, —9.490 0.356 379.200 379.200 709. 639 <0.000 1
? Y, -2.783 0.148 32.611 32.611 352.921 <0.000 1
x6 STEIARBFESWER
Table 6 Analysis of variance (ANOVA) for the quadratic polynomial models
K IR J5 2 H 1 B ¥y F{H p i IR
- Y, (JREIT5) 1165.124 9 129.458 242.269 <0.000 1 ko %
Y, (BhEE) 97.926 9 10.881 117.752 <0.000 1 w o
2 Y, 0.332 3 0.111 0.130 0.9373 ns
Y, 0.443 3 0.148 2.888 0.166 0 ns
. Y, 3.408 4 0.852
Y, 0.204 4 0.051
‘ Y, 3.741 7 0.534
2% Y, 0.647 7 0.092

Y,:R*=0.996 8 R}, =0.992 7
Y,:R*=0.993 4, R}, =0.9850

T o=« RRERWEFE, (p<0.01),

R, 25 Lk, mIHA R ELA R R AF X R 22
JIN B8 WA 1) 43 B R0 T 2 PS5 SRR T4 R B
2.2.4 FAEm T LR IBIE
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Table 7 Physical and chemical compositions of bovine

liver paste

Ko (B Ko (Bt
50 /% 580 /%

EAR(B IR (5 R/
W) /% BNEO/%  (Pa-s)

63.51 £0.84 2.36+£0.47 22.34 +0.28 12.67 +0.51 18.86 =0.49
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Fig.4 Total ion flow diagram of volatile compounds

in bovine liver paste
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Table 8 volatile flavor compounds of bovine liver paste
£ B 15 18]/ min A BN '€y CAS 5 fe2=X AR 43 i/ %

LB 9.48%
16.73 -7 i 1-pentanol 71-41-0 CsH,,0 0.31
25.02 1 -9 45 -3 - 1-octen-3-ol 3391-86-4 CgH 0 5.26
29.6 2,3-T % 2,3-butanediol 513-859 C,H,,0, 0.75
38.98 2-+ = M 2-tridecen-1-ol 7496298 -4 Ci3H,0 0.31
43.09 KT phenethyl alcohol 1960-12-8 C¢H,,0O 2.85
JEES 5.41
14.09 W S dipentene 138-86-3 CioHg 1.22
21.5 | =5 3-methyltridecane 641841-3 C, Hsy 0.22
26.91 + Tk pentadecane 629-62-9 CsHsy, 0.73
49.16 RRAYSH hexadecanal 629-80-1 CsH; 0 3.24
W% % 24.02
25.69 YN 7 acetic acid glacial 64-19-7 C,H,0, 2.67
32.43 TR butyric acid 107-92-6 C,H 0, 2.85
32.79 Bk T R eicosapentaenoic 10417944 CyHj 0, 0.10
36.48 nNqA valeric acid 109-524 CsH,,0, 0.40
43.75 TR heptanoic acid 111-14-8 C,H,,0, 1.04
47.17 FR octanoic acid 124-07-2 CgH 0, 11.64
50.43 Tz nonanoic acid 112-05-0 CoH 50, 0.92
54.14 LR decanoic acid 33448-5 CoHy 0, 4.40
[EES 36.99
7.65 A valeraldehyde 110-62-3 CsH,,0 0.05
10.51 [y hexanal 66-25-1 CeH,,0 1.14
20.28 2 - J5 I s trans-2-heptenal 18829-55-5 C,;H,,0 6.54
22.81 T/ 1-nonanal 124-19-6 CoH 0 1.79
24.68 23 i Tk 2-octenal 2363-89-5 CgH,, 0 4.26
33.03 2 IR trans-2-decenal 3913-81-3 CoHi O 6.04
35.93 4-2 FOR g 4-ethylbenzaldehyde 4748-78-1 CyH,,0 0.61
37.14 | = tridecanal 10486-19-8 C3Hy, O 1.21
38.41 45N R OE g 4-isopropylbenzaldehyde 122032 C, H,0 3.17
42.42 N S tetradecanal 124254 C,HyO 3.38
44.79 1E -+ HoBR pentadecanal 2765-11-9 C,sH;0 6.47
47.42 o 4k 4 R anisic aldehyde 123-11-5 CyH 0, 2.32
il 4.97

18.87 3R -2-T R 3-hydroxy-2-butanone 513-86-0 C,H0, 1.03%
19.02 1-27 45 -3 - 1-octen-3-one 4312-99-6 CgH,,0 3.24
20.69 FH 3 B s T methylheptenone 110-93-0 CgH,,O 0.43
38.71 3-F LK 2 T 3'-methylacetophenone 585-74-0 COHI00 0.28
i 2 15.31
24.31 TR T ethyl caprylate 106-32-1 CioHy 0, 4.29
28.4 T £ g ethyl nonanoate 123-29-5 C,,H,0, 0.33
29.29 2 75 1 fig linalyl acetate 115-95-7 C,Hy0, 2.40
32.31 pAY N ethyl caprate 110-38-3 C,H,,0, 6.83
38.23 A DU K TR R methyl arachidonate 2566-89-4 C,, H;, 0, 0.09
52.49 FENE R 2, Tig ethyl palmitate 628-97-7 CgHs0, 0.06
35.45 2- KT R TN iR allyl 2-ethylbutyrate 7493-69-8 CoH 0, 0.43
46.4 + DU g 2, tig ethyl myristate 124-06-1 CsH5,0, 0.89
PR S 1.29
46. 14 1y phenol 108-95-2 CeHgO 0.73
48.61 4-H R iy 4-hydroxytoluene 106-44-5 C,;HgO 0.56
i 2 2.53
34.01 405 TR L 8 Wk 4-allylanisole 140-67-0 CoH,0 2.53

X AR M Ok Uy T B A, A
RERONN i 7 NN [ 87 3 R o e
R A -2 -3 - AR 5 B B, HL B (A,
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ZHAO Suo-nan®

ABSTRACT

In this experiment, bovine liver was used as raw material to make bovine liver paste, and the fuzzy

comprehensive evaluation method was used to evaluate the quality of liver paste. The single factor experiment was per-

formed on the cleaning time and the ratio of solid to liquid to determine the optimal conditions. The quality improver

was selected. The response surface was utilized to study the effect of various factors and their interactions on the quali-

ty of cow liver oil. The results showed that when the ratio of material to liquid was 6: 1, the quality improver was

chicken oil, the content of soybean protein was 3.3% , the amount of chicken oil was 2.9% and the content of carra-

geenan was 0.2% , the sauce had the highest sensory score, appropriate viscosity, unique flavor, rich aroma, and u-

niform coating. The physicochemical indexes, volatile flavor substances and fatty acids of prepared liver sauce were

also determined. The liver sauce has high protein content and low fat content. A total of 44 volatile flavor compounds,

and 17 fatty acids were detected. Therefore, it is a nutritional health food.

Key words

182

2018 Vol. 44 No. 10 (Total 370)

bovine liver; bovine liver paste; fuzzy comprehensive evaluation; flavor substances and fatty acids





