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Protein Nutritional Qualities of Beef Patties Added with
Crucian Carp Extraction Residue
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fraculty of Food Science and Biotechnology, Fukvong National University, Pusan 608-737, Korea

Abstract

To know the possibility in development of the low-Tat beef palty models using crucian carp extraction residues
(CCER, freeze dried powder : 5%, 10%, 15%), those protein nutritional quality, texture, color and sensory properties
were investigated. About 13~23% (on dry basis) of lipid in contrel was reduced in cooked beef patties with
the higher addition ralios of CCER. It vitro protein digestibility was not changed in raw patties before cooking
bul 2~ 4% higher digestibility was revealed in cooked patlies. Computed prolein efficiency ratio (C-PER} and
discriminant computed protein efficiency ratioc (DC-PER) of beef patties containing CCERR were almost same
as control. Lightness and red color value of both (raw and cooked) beef patties were decrcased with the higher
CCER addition ratios but brown color value of cooked samples were similar 1o control. Stronger hardness was
noted in all beef patties containing CCER significauntly (p<0.05). Consumer'’s acceptability werc generally de-
creased by addition of CCER, but 10% level could be recommendable in beel patty processing.

Key words: crucian carp extract residue, beef patty, protem nutritional quality
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Table 1. Proximate composilion of beef patties containing crucian carp extraclion residue (%)

Sample Mousiure Total lipid Crude protemn (N #6.25) Crude ash

Raw patty

Control 58 10 13.89(33.15)" 16.77(40.02) 1.73(4 133

24 5580 13.28(30.05) 18.18(41.13) 2 46(5.57)

1023 53 70 12 930279 ) 19,48(42.09) 3.34(7.21)

15%% 5190 12.12(25.19) 21.03(4372) 3 99¢3.300

Cooked patty

Cantrol 56,50 8568019.72) 158 99(43.66) 1.97(1.53)

5% 5510 7.657(17.08) 20.21{45.01) 243(541)

1094 51.10 7.62(15.58) 22.32045.64) 3.88(7.93)

15%¢ 49.90 7.56(15.091 23,23(46.36) 4.65(8 28)

] i '
"Data in parenthesis mean % dry basis.

Table 2. Total amino acid profiles of cooked patiy samples

containing crucian carp extraction residue (g/16 g N}
Amto ool 5% 10% 15%
acicd
Trp 130 1.530 1.30 1.30
Asp .28 938 948 3.58
Ser 336 3.40 3.45 3.50
Thr 148 1.52 4.55 4.58
Glu 17.40 17.44 1728 1712
Pro 4,16 431 146 4,62
Gly 4,48 462 1.76 4.90
Ala 6540 G641 641 542
Val .44 5.48 3.51 0.4
Met 221 2.24 2.23 222
Ile 4.80 487 194 501
Leu 880 2373 8.66 3.58
Tvr 3.52 341 332 321
Phe 148 154 459 .65
Hig 3.52 3.34 3.17 2.99
Lys 912 9.01 3.92 8.81
Arg 624 6523 622 6.21
Cys 1.20 1.18 117 115
Total 100,22 10041 100 42 104,39

Tahle 3ell A& 2 A 829 f-2lobr|ite] 242 ek
olvh, dubal © 2 tgunne, glyeine, alanine 52| o} 2 A4F2-
A A2k 29 ¢ A F(opines)d] Aol = e g
oG8 A gle '1 : Oi_ug At -S A7k 4] 7] pat-
tyel] e]2] gt ool AtE2) B Fr} A veldg d
slede), el etniie P &ELL—_ control®] -4 1,317 mg/ 100
g solidg] 2 v} ZAE FH 74 2,188 ~2.707 mg/100 g solid®
controlel] B8] 2u] A= FA veldch 53 5~10%] W
frelefn h’q’-g] ZFaFe) A vl OPDAY ) 23t 4

shol @& f-2jo}e] At A3k A7 Table 4o vhehhglel,
OPDARLA 213 o]0} matel Fob ofold) 24715

o] &bl AALgE 2o} el sl A 2 controle B8 F-E] o)
v alke) ko] | el w, wlge] S-o) 5269} 109 al
I e oA Erlalddel

In vitro 4HHoll 2|t cHlE ZAmI)
Table 5efl4 o <= 9l %ol Bolmd A2 4E kg
& 37) patty DA L] g vitro 282 ZE 8] HelE

80.22 ~80.802% % 2F, =] F-ofi= 82.00~8654% 2 Eob4d

Table 3. Free amino acid composition of cooked paities con-
talming crucian carp exiraciion residue (mg/100 g solid)

Amino acid Control 5% 1033 15%
Phosphoserine 271 537 433 4.91
Taurme 3730 12043 194,41 20083
Aspartic acid 11.03 1323 9.25 7.22
Threonine 13.23 3341 33.65 2215
Serine 15.74 3371 33.85 25,66
Asparagime 22418 27189 25398 19422
Glutame acid 27099 54358 52074 10098
Glvane 16.64 68,22 10352 11034
Alanine 110896 22285 23126 18109
Valine 1534 30.93 34.05 25,86
Methionine 5.5l 2297 1830 15.23
Iscleucine 12.43 2297 2126 1914
Leucime 2356 1863 51,66 41.79
Tyrosine 12.43 2586 27.26 1984
Phenylalnine 12.63 3153 31.10 3006
B-aminoisobutyric 121 - - -
r-armung butync acid - 8.30 2585 702
NH; 2166 2550 1664 35.08
Ornitine 9,02 23.17 2273 16.74
Lysine 24,36 53.40 52.19 52561
Histidine 13.84 51 34 960 11126
3-methylhistidine - - 11.32 -
Carnosine 38479 29443 776 DH269
Arginine 7389 13566 13048 10843

Total 131698 270743 269718 218775

Tahle 4. Free ammme acid content of palty samples deter-
mined by OPDA method (g/100 g solid)

Sample DL-leucine DL-lysine
Raw pally
Canlrol 1400.01" 122+0.04
59 1.4220.02 1.23+0.01
1086 155+0.01 1.35+0.02
15% 147006 1.28+0.01
Cooked patty

Control 165£0.01 141 £0.01
5% 1.77+0.01 152+0.04
10% 180E0.00 1.55:+0.01
15% 1.683E£0.02 143002

"Determiner as equivalent of DL-leucine and DL-lysine (Means
+5D of the Inplications)
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Table 5. In vitro digeslibility and trypsin indigestible sub-
strate (TIS) of beef palties containing crucian carp extraclion
residue

. . In vitro digesihilily TIS
Sample (%) img/g sotud)”
Raw patty
Control 80.22 19.08
5% 80,22 1694
1094 80 25 16.43
1393 80 82 16.06
Cooked patty
Centrol 82.00 19,16
R% 8212 19,42
10% 84.23 1994
1626 86.54 20720

N . . .
Determined as equivalenl of sovbean rypsin inhibilor.

=l o] pattyE 200°C a-@-ell A whA ZHGE ) 2 A4
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(predicated digestibility) S22 patiye] vl
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ol G-&te] A ARE #5582 ca-
geind] rE A
B4 A4 Ealell 2% in vitro 288 Bl & =9k} 43
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Table 6. C-PER, DC-PLEL and predicted digestlibility in cook-
¢d patly samples

In vitro Predicted De-

Sample digestibility  digeslbilicy C-PER PER
(19%) (%3) -

ANRC casemn 90.30 8720 250 250

Control 82.00 85,74 2.60 2.68

5% B82.12 3592 2,60 2.68

10%; 84.23 8512 2.59 2.68

1395 8951 8635 2,51 2.08

Hu
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M= (color) H HHEZ (browning) 2| @St

Hunter Aa}A e ¢35k #) 27 pattys] L. a, bgk2 Table
7ol b sAck Lit(E =) sk} A7k 2ol ol 4
-2 6534004 63622 HeiFm, me| F= 644514 6125
2 o)A}, grh(BA s A Aagut 2] A8 B3
A §-2] 3 (p<0.05).0 B ol 0.0 hyh(E A4 )L A Hel) 4
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Table 7. Color value of beel patlies contaimng frecze dried
crucian carp meat extraction residue

Content L. a b

Raw patty Conurol 65.247" 162 1351°
5% 65 03" 3320 13.48°

10% 63 a4t 367 1244°

15% 63.62° 250¢ 1237

Coolked patty Control 64 45° 2.20% 12.45¢
5Y% 63.29" 230°  12.40°

10% 62,03 180" 12007

15% 61 25 171" e

“Mean value with different superseripls are signibcantly dif-
lerent (p<0.05).

Table 8. Browning of beel paltics containing freeze dried
crucian carp exlraclion residue

Sample LB Ha”
Raw patty .
Control 257=0.10" 0.60£0.06
5% 240020 070+0.05
10% 240£0.10 0 73£0.0G
15% 2402006 0.73£0.05
Cooked patty

Control 220=010 143L£0.12
5% 2.10=010 14240.05
10% 200=015 140+0.00
159 1.80=006 140+0.03

i’anophll!c browning
’]Hydrophlhc brownng
“Means =S of the triplicalions
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Storage period in weeks

Fig. 1. Browning developmeni ol beef patties containing
freeze dried crucian carp meal extraction residue {10%} dur-
ing storage at -20°C,

Table 9. Hardness of beef patties containing freeze dried
crucian carp meat cxtraction residue

Sample Hardness {kg)
Raw patty Control 033+003t®
5% 0.38+0.03°
1084 051005
15% 062005
Cooked patty Contral 051006
5% 0600.05"
10%4 079 £ 0.06
15% 093+0.13°

1’I\erans:SD of the tmplications.
“Mean value with different superscripts are sigmificantly dif-
lerent (p<0.05). '

A3 - FEF

Table 10. Mean consumer scores’ lor acceptability of cook-
ed beel patties containing freeze dried crucian carp real
extraction residue

Sample Conlrol 525 10%% 1594
Color St 413" 387" 367"
Hardness 3.87 3.07" 307 1.6%
Chewiness 4000 3.13% 313 233
Tlavor 437 3.60° 2.03° 213"
Overall hking 413" 3.13™ 3.13° 2.00

Y5—point hedame scale was used (1=extremely dislike, 2=slight -
Iy, 3=moderately, 4=much. and S=exlremely lhlke. n=15).
"Mean value with differen! superscripts are significantly dif-
ferent (p<0.05).
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