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(120 ) 4500r/min 20min,
1.5g/L
1.3
550 8—12h AOAC(1990)
Deng (2004)
(2004)
( ) GB/T5009.169-2003 Deng
(2004)
14
( 1.5g)
(1:4)20ml ,
, 100ml 1%
1.5
1.5.1 )
(2102%10)g,
A, 12 )
, (BFS) ; (B ,68
) , (HLFS)
B 20 TC TG
, TC , B, B, B;
B, , 15 A B,
(10ml/kg ) 100 B, ,
(1.25ml/kg ) (8.75ml/kg
) 100 B; ,
(2.50ml/kg ) (7.50ml/kg
) 100 B, ,
(5.00ml/kg ) (5.00ml/kg
) 100 40 70
100 101
1.5.2

(TG, mmol/L)

(HDL, mmol/L)

1.5.3

2

(TC, mmol/L)
300

2.1 HFETHRREEAKBEIH—REFERS

1 ;

40
15.36% )
11.7%,
24.8%,
*1 HETHHREZEAKBYHERED (%)
Tab.1 The proximate composition of hairtail waste and
protein hydrolysate (%)
72.49 1.49 15.36 10.35
71.61 1.12 17.16 9.08
2.2
2
2
(1 ( )
( ) 21.8%
18.0%,
()
(1.105g/100ml), (
)
3)
, 43.6%
4)
(174mg/100ml),
(%)
11.02g/100ml
3 ;
FAO/WHO(1973)
(
)’
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*2 HETHREAKEYINEERREN
Tab.2 Amino acid composition of the protein hydrolysates
¢/100ml mg/g g/100ml mg/g
Cystine 0.215 19.0 Tyrosine 0.067 5.9
Lysine 1.105 98.1 Methionine 0.386 34.1
Arginine 0.342 30.3 Valine 0.683 60.4
Asparagine acid 0.546 48.4 Phenylalanine 0.390 34.4
Glutamic acid 1.909 169.4 Leucine 0.698 61.7
Serine 0.267 23.7 Isoleucine 0.483 42.8
Glycine 0.674 59.7 Histidine 0.599 53.0
Threonine 0.470 41.8 Tryptophan 0.680 60.3
Alanine 1.359 120.4 Proline 0.329 29.2
Taurine 0.174 0
2.13mg/100g, (0.3mg/100g) 7 (
FAO/WHO(1973) 88%— 2000) 11.8mg/100g
100% , 2.3
2.3.1
#3 TETHNEARKBHMLEREREKRS
FAO/WHO #5% f bL 55 4 4 : » B2 B
Tab.3 Essential amino acids composition of protein hydrolysate By B, R (P<0.05)
compared with the FAO/WHO pattern 20
FAO/WHO
(mg/g ) (%) TC 70
4238 40 >100 100, By B, 5
61.7 70 88 (P<0.01); B; B, ,B; B,
98.1 55 >100 (5.00ml/kg
+ 53.2 35 >100 )
+ 40.4 60 67
41.7 40 >100 2.3.2
60.3 10 >100
60.4 50 >100 (TO)
457.6 > > ’
40 ,Bi B, B; By A R
TC (P<0.01),
19.7mg/100g, TC 70 , B,
x4 HETHBZEBKEYXSELEXRAENF N
Tab.4 Effect of the protein hydrolysates on body weight of hyperlipidemia rats
(k) (®
( 40 70 100
A 0 12 400.7+£23.2 488.5+38.1 547.3£49.5 547.2+£55.2
B, 0 15 427.9+39.7 524.9+£51.9 600.6+67.7 603.7+69.4
B, 1.25 15 398.2+29.3% 495.6+49.9 552.2+61.3 558.5£57.0
B; 2.50 15 396.1+£37.5% 487.9+48.9 551.9+64.7 558.1+£60.9
B, 5.00 15 392.0£25.0° 488.9+40.8 511.6+£52.0° 542.4+49.5°
a.P<0.05( B, );b. P<0.01 ( B, )
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TC ,B, TC (P<0.01), 100 B, TG ; B, B; By
,By TC , TG

, B3 B, TC [1.25(kgd)]
B, TC , B, TG >
[2.50 5.00(kg-d)]
[1.25ml/(kg-d)] TC , TG ,
[2.50 6 , [1.25 2.50
5.00ml/(kg-d)] TC 5.00ml/(kg-d)] 40 B,
5 s [1.25 2.50 B; By TG (P<0.05 P<0.01),
5.00ml/(kg-d)] 40 B, [1.25 2.50  5.00ml/(kg-d)]
B; By TC (P<0.05 P<0.01)
[1.25 2.50 5.00ml/(kg-d)]
2.3.4
HDL
2.33 HDL 7 7 R R
(TG) B, B, B; B, HDL A
(TG) 6 6 R (P<0.05 P<0.01),
B, B, B; B, TG A s TC
(P<0.01) 40 , B, B, B; B, HDL
TC , B, ,70 A (P<0.05 P<0.01),
B, TG (P<0.05), 100 B, B; (P<0.05  P<0.01) HDL
#x5 TETHMNEBKBEYXS MBS X R M FE S AEEE(TC)R &g
Tab.5 Effect of the protein hydrolysates on TC of hyperlipidemia rats
mmol/L
(ke) () 40 : 7)0 100
A 0 12 2.04+0.30 2.00+0.33 2.04+0.38 1.96+0.32
B, 0 15 4.89+1.66" 4.78+1.18" 2.79+0.55° 2.34+0.43
B, 1.25 15 4.93+1.53" 4.09+1.05"° 2.21+0.40°%f 1.98+0.20°
B; 2.50 15 4.94%1.72% 4.20+1.37° 2.55+0.64°F 2.31£0.56°
B, 5.00 15 4.84%1.69" 4.29+1.35" 2.58+0.42%f 2.10+0.31°
a. P<0.05( A );b. P<0.01 (A ); ¢. P<0.05( B, ); d. P<0.01 (B, ); e. P<0.05 ( );
f. P<0.01 ( )
F 6 WaTHREARKBEIMXRIMLEHB=6(TG) N
Tab.6  Effect of the protein hydrolysates on TG of hyperlipidemia rats
(mmol/L)
(ke) () 40 70 100
A 0 12 0.89+0.25 0.82+0.12 0.97+0.25 1.04+0.37
B, 0 15 1.64+0.44" 1.04+0.25 1.11£0.35 1.36+0.41
B, 1.25 15 1.44+0.45" 0.86+0.26°F 0.83+0.19°f 1.03+0.24°
B; 2.50 15 1.85+0.54" 0.95+0.37° 0.99+0.32¢f 1.34+0.62¢
B, 5.00 15 1.69+0.48" 1.01£0.22¢ 0.96+0.21° 1.17+0.34°
a. P<0.05( A );b. P<0.01 (A ); c. P<0.05 (B, ); e. P<0.05 ( ); £. P<0.01 (
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F*7 WETHRERKEMNSMAEKRME HDL A1
Tab.7 Effect of the protein hydrolysates on HDL of hyperlipidemia rats
(ke) (mmol/L)
() 40 70 100
A 0 12 1.34+0.20 1.41+0.22 1.40+0.16 1.22+0.20
B, 0 15 1.69+0.26™ 2.11£0.29™ 1.86+0.31" 1.4240.23
B, 1.25 15 1.744£0.23" 2.02+0.27%f 1.68+0.22" 1.32+0.13°f
B; 2.50 15 1.80£0.30* 2.02+0.29"° 1.79+0.32% 1.42+0.25¢
B, 5.00 15 1.71£0.22* 2.05+0.28"" 1.76£0.21* 1.35£0.20¢"
a. P<0.05( A );b. P<0.01 (A ); e. P<0.05 ( ); . P<0.01 ( )
70 17.16% 9.08% 71.61% 1.12%,
, B, B, B; B, HDL
A (P<0.05 P<0.01), ,B; B, B; B,
HDL FAO/WHO(1973)
HDL 88%—100%, ,
100 ,Bi B, B; By A , HDL 66 ( ),
S HDL ,
, , B, (P>0.05) 20
,B, B; B, HDL (P<0.05
P<0.01) , ’ TC
HDL , HDL ; TG  HDL ’
[1.25 2.50 5.00ml/(kg-d)] DHA EPA
HDL s
Ca P Fe
HDL S
100 ,B; B, B; By HDL
A HDL : : . 1996. 6
) ,9(1): 7—11
2.4 , 2004.
TC TG LDL HDL () . : ,
,TC TG LDL , HDL 396—402
, , , 2001a. it
TC TG ’ , 4(82): 36
, , , 2001b. i}
, 19(2): 60—62
HDL ’ HDL , , 2001c. figt
> , 8(3): 74—76
, , 2006.
, (8): 201—205
, , , 2000.
: DHA EPA Ca P Fe |, 26(2) 3639

TC TG HDL

Adler-Nissen, 1986. Relation of Structure to Taste of Peptides
and Peptides Mixtures. Protein Tailoring For Food And
Medical Uses. New York: Marcel Dekker, 97—102

AOAC, 1990. Official Methods of Analysis (14th ed.). Washing-
ton, D C: Association of Official Analytical Chemistry, 391—
385
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NUTRITIONAL INGREDIENT AND ANTIHYPERLIPIDEMIA ACTION OF PROTEIN
HYDROLYSATES FROM HAIRTAIL TRICHIURUS LEPTURUS WASTE

XIE Chao, DENG Shang-Gui, XIA Song-Yang, HUO Jian-Cong
(College of Food and Pharmacology, Zhejiang Ocean University, Zhoushan, 316000)

Abstract To evaluate the potential industrial application of hairtail-waste-yielded hydrolysate, amino acid composition
and in vivo anti-hyperlipidemia action of the hydrolysate were investigated. Chemical analysis results show that the protein
hydrolysate contained 17.16% protein, 9.08% fat, 71.61% moisture and 1.12% ash. Compared with the amino acid profiles
recommended by FAO/WHO, the quality of the protein hydrolysate is high, as it is rich in essential amino acids, including

isoleucine, leucine, lysine, methionine and cystine, threonine, tryptophan, and valine, which covered 88%—100% of the

FAO/WHO recommended. Animal test results reveal that the protein hydrolysate inhibited the rat hyperlipidemia caused by
high lipid feedstuff in rats, including decrease in triglyceride, cholesterol, and dense lipoprotein. The hydrolysate protein of
hairtail waste has anti-hyperlipidemia action, which might be due to its functional factors (including taurine, DHA , EPA,
calcium, phyosphorus and iron).

Key words Hairtail waste, Protein hydrolysate, Amino acid composition, Anti-hyperlipid
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