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Protein Qualities and Textural Properties of Cookies
Containing Crucian Carp Extraction Residue

Oh-Soon Kim, Eun-Young Hwang, Jin-Hwa Lee and Hong-5o00 RYHJr

Faculty of Food Sclence and Blotechnology, FPukvong National University, Pusan 605-757, Korea

Abstract

Tao find the possibility in utilizing the fish meat processing by -produets, protein nutritional qualily and textural
properties of crucian carp extraction residue (CCER, [reeze dried) incorperated into cookies were investigated.
Moisture, ash and protein contents in cookies were increased with the higher residue treatments, but lipid contents
were similar within all levels (3%, 9% and 15%). Major constitutional amino acids were revealed as glutamic
acid, proline, leucine and arginine, and the sum of 1hose amino acids was about 5024 of total amino acid contents.
Cookies with residue (CCER) had higher (80.74--84.50%) in vifro prolein digestibility than standard cookies
(83.32%), while slighlly lower trypsin indigestible substrate {TIS) contenis were showed in CCER containing
cockies than control. CCER treatments resulted the decreased protein nutritional quality in C~PER (computed
protein efficiency ratio} value from 2.41 (standard) to 1.15 (cinnamon flavored, 9% CCER), and those C-PER
of all cookies were lower than ANRC casein (2.50). Lipophilic browning was developed sleadily till 60 days storage
and a significant {p<0.05) changes cf browning was not noled between 60 days and 90 days storage. Color
of cookies, expressed as L, a and b value, was significantly (p<0.05) lightened with the increased CCER. Sunilar
trends by treatments were noted for hardness. Cookies conlaining 9% CCER were similar te control regarding

lextual and sensory properties.

Key words: crucian carp extract resiclue, cookies, prolein nurritional quality, textural properly, sensory property
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Table 1. Formulation of cookies containing erucian carp meat
extraction residue

in coole base”
% 15%4
194 170
3] 30
25 25
35 a5
65 63
60 a0
5] >

% of CORRY
Srandard® 0%
200 200
0 Q
25 25
&5 &5
G5 65
60 60
0 3

"Freeze dried crucian carp meat exiraclion residue
2
“Flour {(g)+CCER (g},
*Not [lavored with vanilla or cinnamen, and not contained CCER

Components Table 2. Experimental conditions for hardness measure-

ment of cookie by probing

Mode
Oplion -
Pre-test speed
Test-speed
Posl-lesl speed :
Distance -
Trngger type
Dala acquisition rate
Accessory -

%
182
14
25
85
85
60
5]

Flour tg)
CCER {g)
Shorternng (g)
Margarine (g)
Powdered sugar (g)
Millkk ¢mL)
Yanilla or Cinnameon (g)

Return to start
5.0 mm/s
05 mmss
10.0 mm/s
4 mm
Auvio-bg
200 pps
2 mm cylinder probe (p/2)-using
5 kg load cell

Measure [orce 10 compression
N i
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Table 3. Proximate composition of cookies conlaining cru-

clan carp meat extraction residue (%)
Sample Measlure Cl'm_de Cm}d.e b Crude
ipid protein ash
Standard 3217137 2536%03 571T12 028+02
Vanilla

0% 27412 258503 530509 032=03

% 280--15  2633F04 70511 043201

9% 310=13 2588*03 798£09 0H9=0.1

15% 395200 2667102 8962+12 067=0.2
Cinnamon

%4 2A0=15 2640*T05 Hy6X07Y 0.31=01

3% 28614 2606602 63408 04203

0% 278208 2712103 792408 05702

15%5 30612 283703 929%£11 065=0.2

”Nltrogen factors were adopted as 2.70 in flour, 6.38 in milk
and 526 1n CCER.
"Mean*SD of the triplications.
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Table 4. Total amino acid profiles of samples (g/16g N)
Ammo Sample”

acid 5T V0 ¥3 V9 VI5 {0 C3 9 (13
Asp 392 337 426 506 HIZ0 394 400 530 549
Thr 226 228 227 283 270 212 190 278 248
Ser 356 382 525 414 b30 384 526 404 He0
Glu 2375 1966 1929 1754 1674 21.63 2003 1831 17.22
Pro 7O6 992 1121 1366 11.33 765 994 1263 1066
Gly 356 Z64 298 333 333 313 322 365 353
Ala 261 200 241 238 343 172 219 253 3.3
Cys 119 109 156 138 166 111 161 164 1.83
Yal 380 472 488 464 499 Q14 424 354 308
Met 095 118 142 130 135 1.21 146 152 129
Ile 723 382 312 326 291 364 307 316 323
Leu 415 bBd 312 564 582 H15 570 806 624
Tyr 202 218 bZ3 301 333 222 351 316 323
FPhe 321 419 330 425 400 394 380 379 366
His 190 200 397 163 156 192 161 152 140
Lys 3096 328 156 363 364 344 380 35l 34
Amm 226 281 397 138 12 263 161 083 085
Arg 139 4146 284 313 322 414 380 280 280
Trp 1189 109 128 125 135 131 102 139 161
Tolal 7898 80.29 81,89 83.71 8316 79.23 8056 82.32 82.02

ST Slandard.
V0, V3, V9, V15 Vanilla 0%, 3%
C0, C3. €9, €15 Cinmamon 0%, 3

15%4.
89%. 15%.
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Table 5. In vitro prolein digestibilily and trypsin indigest-
ible substrate {T1S) of cookies containing crucian carp meal
extraction residue

Sample In wire digestibility (%) TIS (mg/g solidd”
Standard 83.3210.11 12.83+005
Vanilla

0% 81604018 13.84+0.08
395 40 ARE0 P4 13.47+0.03
0% 3312016 12.29+0.06
15% 84.3010.16 11.66+0.08
Cinnameon
0% $0 742017 16811012
3% 81711023 15.06+0.05
49 82192021 14212006
15% 33.20+0.25 13.75+0.11

"Determined as equivalent of sovbean trypsin inhibitor,
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Table 7. Browning in cookies conlaining crucian carp extrac—

Table 6. C-PER, DC-PER and predicted protein digestibility tion residue (O.D. 100}
of cookics containing crucian carp meat extraction residue Sample LB" HEY
It wiro Predicted Stundard 0 62> 0.71%
Sample digestibihty digestibility C-PER DC-PER Vanilla
(%) %) 0% 065" 077
ANRC casen 9030 8720 230 250 3% 067 085"
Standard 83.32 1079 241 213 9% 0.72 osz
Vanilla 15% 0.34" 0.91°
0% 2169 98.21 235 219 Cinmamon _b .
3% 8248 9839 279 213 0% 085 0.6
9% 8331 972 225 209 3% 069" 0.72°"
15% 34.50 o5 27 21 9% 0717 079"
Cinnameon 15% 080" 0.85"
0% 80.74 102.13 2.3 2.17 Llpopnhc brown pigment.
3% 8L.76 97.68 2.40 223 Hydrophﬂm brown pigment
926 8219 9506 115 213 *"Vlean value with dilferent superscripts are signilicantly dif-
1595 83 90 9429 115 215 ferent (p<0 05)
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F1LB - Vanilla 9%

E HB - Vamilla 8%

FLB - Cinnamon 9%

EIHB - Cinnamon 9%
c

o

0. D, = 100

[US]

G A a0

.

LA

AN
0 30 60 90

Storage pericd in days

Fig. 1. Development of browning in cookics containing cru-—

cian carp extraction residuc (9%) stored at 24X 4°C.

LB Lipophilic brown pigment

I1B : Hydrophilic brown pigment

““Mean value with differenl superscripts are sigmilicantly differ—
ent (p<0.05).

53] caramelization W2 F2 25004 & abalge] W
sucrose?| ¢ 3F& =A| wrel 2.2 Ujel4] F71e 2L
2A WstA vty def ] $IFH16). Table 8¢l 4 2} 3Eo] =
=5 el Leke A A e Asbeg dohel %
Furke epdebak e %7}3 452 Lgkel o) 4 22 (p<
0.00) F7hsbed whgkar ol i AAbE e wj gl gl A
el wket Lake] Sue] F7)9] Yol o FA
vebdt) StandardF 718 735 Like] 7aF =4 el
ob - B velihsd ol = A8 53] Al sbErh A 9
7lefl A A Q) Aeks T2 AAYe & FrFadsimupdet
R ke Apabg de] F7o] Yol g & = 7lal Al
2 vebyel 4TS el & aghel A$ vhdrbarel ¥
7P Ak AR AEe el agho] A2
B BTG A e g o] A A5 aghe]

i
oM 0% hob & & £ 919l a, BAEE el bt

Iy

e

=]

Bo] i
0];1—10%

)

“15" sz

mﬁ

o]

i—“l

Tahle 8. Color value of cookies containing crucian carp meal
extraction residue
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Tahle 9. Hardness of cookies conlaining crucian carp meat
exiraction residuc stored at 24+4°C

Hardness (g)

Sampl
Sample L a b arpte 9 day %0 60 50
Standard 83.3*" 4.27% 27.1° Standard 3672+ 1870 3527+ 166" 3385+ 205° 2&7£214°
Vanilla Vanilla .
0% 8157 413" 26.2% 0% 35744 197% 3450 108F 32574 215" 2,884+225°
3% 9T 103 25,97 3% 3428234 317 3081+ 231° 2418+035°
9% 775 260% 751%™ 9% 3045+ 245" 28R0TERLY 2738 251% 2,961 1987
15%5 75.6% 357 248> 15%  2802-H961° 25674283 2,419%1871° 18504927
Cinnamon Cinnamon
0% 7314 5.00° 2377 0% 3527205 3305718 3547+ 231° 2,7921173:’
3% 72,57 4.95™ 23.2% 396 326623 31631198° 3015 207 2487+177
99 70,35 4.71™ 22,7 09 20BM—358 978602677 25741t 274° 3057218
1594 Ge.9° 434 214 16896 27042747 0431+245° 2265t 2670 1708207

Y"Nean value with different superscripls are significantly differ—
ent (p<0.05)

UMean value with different superseripts are signiticantly differ—
ent (p<0.05)
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Table J.(].tSensory_ evalua_ti(m of cookies containing crucian Z3 A 7ol A standard H AL A7} F7) 8 FALEE S
carp meat extraction residue E gy vhdelere g e 0] Be) Ha 7] A=ris
Overall P .
Sample Coler  Odor Texture Taste aceephange £ w2 F7lvco) Eaicl
Standard 450 487 4B 4f0 451"
VYantlla z2 &
0% 4520 Q71 450 468 459"
3% 4357 4697 438" 461° 452 i N
99 40075 4230 410% 40 445 1. Cho. HK , Hwang, E.Y., Moon, J.H and Ryu, H S.. Protein
15 e gEg* RGP 3ga° 3 64bE nutritional qualilies of [ish meat extracts and their residues
CrBamon ’ A Korean Sec Food Nuir,, 28, 277-284 (1999)
0% 4217 450 447 150 1507 2. AOAC : Qfficial Methods of Analvsis. 15th ed , Association
39 419 498 457 142 4400 al Official Analytical Chermsts. Washington, D.C., p.795,
996 3 7,-\]L {OS‘II:L 1 lﬁuhc 1 Sgab 4.29.'”) 1024 (1990)
15% 3.60¢ 5 4o¢ 381° 347" 350 3 Felker, D] and Waines. W.B. Colonmitric screening assay
T - — - — for cystine 1 legume seed meals, Analyvtical Brochermstry,
Ie;uj value with differenl superscripls are sygnificantly differ- 87, 641-547 (1987)
ent (p<006). 4. Spes, J.R. and Chamber, D.C." Chemical determination of

tryplophan study of color formmng reaction of tryptophan
p-dimethylanuno benzaldehyde and sodium nitrate in sul-

O of
- furic acid schition Anal. Chem., 20, 30-33 (1948)
0, Satterlee, L.D, Kendrick, ] G. and Miller, G A. . Rapid in
Ak o] 45 7 ¢lA} i Hol L AAlp e #rla 27 vitro assay for estimating protein quality. Feod Technol .
y cooeT v 31. 78-81 (1979
135 SO =] == E x| &) & i . R .
2| Al Fsha £42 Frlsla B 3, 71714 542 A3 g 5 AQAC: Calculaled protein efficiency ratio {C-PER and DC-
A= o Z2oh o] md Abale) T e o 27} PER), Official first action. J. AQAC, 65, 496-501 (1982}
1 N 7. Ryu, H.5., Moon, J.H., Hwang, EY and Yoon, HD. ' High
= = 7|FEo 9 Zizt A Ea] 2 : ] . , : on,
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