J. Korean Soc. Food Sci. Nutr. g2 A o oF 7} 3} 3] %]
28(1), 145~152(1999)

ot AMelst O/yatx] chiEol 53

= o O
IAICHEITL A O3 orstn

Protein Qualities of Loach as Affected by Cooking Methods

Sook-Im Mun, Soo-Jung Lee*, Hong-Soo Ryu*' and Jae-Soo Suh**

Dept. of Food and Nutrition, Dongju College, Pusan 604-715, Korea
*Dept. of Food Life Science, Pukyong National University, Pusan 608-737, Korea
**Dept. of Food and Nutrition, Kosin University, Pusan 606-701, Korea

Abstract

To explore the possibility of using freeze dried loach for instant choo-o-tang(Korean traditional
loach soup), protein qualities and fatty acid composition were evaluated on boiled and steamed loach.
Total lipid and ash content were lowered in both heated(boiled and steamed) loaches due to deboning
and eviscerating during cooked meat preparation. Profiles of total amino acids were not changed seriously
by the type of cooking, but the amount of essential amino acids were comparable in all samples. Two
times more free amino acids were quantified in cooked samples compared to raw meat. Available
lysine was marginally decreased by cooking, and that caused some measurable change in typsin
indigestible substrate(TI) in streamed whole loach. In vitro protein digestibility of the heated loaches
was not altered drastically and the protein quality determined as computed protein efficiency ratio(C-

- PER) was similar for the raw, boiled and steamed loach. The ratios of unsaturated to saturated fatty
acids changed measurably in heated whole loach. The results shows that heating caused apparent
oxidative deterioration of the polyunsaturated fatty acids.
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Table 1. Proximate composition of the raw and cooked loaches
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Sample Moisture Total lipid Protein(N X 6.25) Crude ash
Whole

Raw 74.77 3.40(13.48)” 16.07(63.67) 4.31(17.08)

Boiled” 87.74 3.40(27.73) 6.88(56.16) 1.97(16.09)

Steamed” 87.68 2.47(20.05) 6.40(52.01) 1.65(13.39)
Eviscerated

Raw 75.16 2.49(10.02) 15.20(61.20) 4.94(19.89)

Boiled 87.33 2.62(20.65) 6.55(51.74) 1.72(13.55)

Steamed 88.17 2.34(19.79) 6.07(51.30) 1.84(15.53)

YBoiled at 97.1=1°C for 1 hour.

ISteamed at 110°C for 15 min.
PResults in parenthesis were expressed as dry basis.
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Table 2. Total amino acid profiles of various cooked loaches (g/16g-N)
Ami d Whole Eviscerated
fino adt Raw Boiled” Steamed” Raw Boiled Steamed
Essential
His 2.60 255 2.38 1.85 141 1.54
Ile 451 4.88 5.28 451 5.16 5.40
Leu 7.37 8.36 8.53 9.10 7.60 792
Lys 891 8.65 8.00 9.20 8.12 8.26
Met 2.72 2.09 2.11 2.79 2.45 2.49
Cys 1.12 1.16 1.19 0.88 1.26 1.29
Phe 4.20 442 4.47 5.16 4.44 449
Thr 3.80 391 4.16 4.71 4.24 426
Trp 0.88 0.97 0.99 0.90 1.01 1.12
Val 472 4.51 4,71 503 4.44 453
Nonessential
Ala 5.68 6.10 6.56 596 6.47 6.18
Arg 5.32 5.32 5.46 5.89 5.38 549
Asp 9.92 9.27 9.90 9.46 9.16 9.54
Glu 14.90 11.38 12.24 15.12 13.34 14.67
Gly 5.21 6.28 6.25 4.68 6.46 6.84
Pro 322 3.14 3.18 3.60 3.13 3.06
Ser 3.22 3.20 3.17 4.44 3.02 3.14
Tyr 3.40 2.29 3.22 2.85 2.36 2.29
Amm 1.35 154 1.55 1.25 1.34 1.40
Total 93.05 94.02 93.35 95.53 92.79 92.91

YBoiled at 97.1%1°C for 1 hour.

PSteamed at 110°C for 15 min.
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Table 3. Free amino acid content of various heated loaches
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(mg/100g solid)

Sample

Amino acid Whole Eviscerated

Raw Boiled” Steamed” Raw Boiled Steamed
Phosphoserine 262 537 5.60 2.85 5.39 6.07
Taurine 215.58 44251 465.20 232.60 439.81 465.20
Urea 32.57 66.80 69.66 35.47 66.99 75.46
Phosphoethanolamine 13.62 27.93 29.13 14.83 28.02 31.55
Aspartic acid 14.32 28.47 30.16 15.50 28.81 32.18
Hydroxyproline 13.62 2793 29.13 14.83 28.02 31.55
Threonine 45.86 91.72 100.89 51.10 94.34 111.37
Serine 28.34 58.13 60.61 30.86 58.29 65.66
Asparagine 43.48 89.18 92:99 47.35 89.44 100.73
Glutamic acid 3111 64.59 66.17 33.22 64.86 72.24
Sarcosine 21.56 44.22 46.11 23.48 44.35 49.95
a-Aminoapidic acid 9.76 20.02 20.87 10.63 20.08 22,61
Proline 59.17 11552 123.98 64.81 115652 13243
Glycine 393.69 818.14 848.89 424.45 818.14 910.41
Alanine 73.08 150.08 15791 78.30 147.47 169.65
Citrulline 13.98 28.67 29.90 1522 28.76 32.39
a-Aminobutyric acid 11.45 23.48 24.49 12.47 23.55 26.53
Valine 42.24 84.48 86.36 47.87 85.42 95.74
Cysteine 29.81 46.84 59.62 29.81 51.10 55.36
Methionine 39.14 84.54 87.67 42.27 87.67 97.07
Isoleucine 39.15 80.31 84.32 41.16 79.30 90.35
Leucine 49.86 103.23 107.44 56.18 104.64 117.98
Tyrosine 26.98 58.96 59.96 29.98 58.96 64.95
B-Alanine 15.32 31.42 32.77 16.68 3151 35.49
Phenylalanine 31.80 67.58 70.56 37.76 69.56 7751
B-Aminoisobutyric acid 17.97 36.86 38.43 19.57 36.96 41.63
Y-Aminobutyric acid 16.21 33.25 34.67 17.65 33.34 37.55
Ammonia 25.68 53.69 53.69 25.68 56.03 60.70
Ornithine 1531 31.40 32.74 16.67 31.49 35.47
Lysine 67.73 140.23 141.18 73.45 137.37 150.72
Histidine 46.89 96.12 98.47 51.58 98.47 107.85
3~Methylhistidine 14.49 29.72 30.99 15.78 29.81 3357
Anserine 90.32 185.25 193.18 93.36 185.78 209.25
Carnosine 23.23 47.64 49.68 25.30 47.78 53.82
Arginine 20.49 42.06 4457 21.93 42.06 50.69
Total 1,636.43 3,356.34 3,507.99 1,775.65 3,369.09 3,751.68

DBoiled at 97+1°C for 1 hour.
ISteamed at 110°C for 15 min.
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Table 4. Free amino acid content of various loaches
determined by OPDA method (9% dry base)

Table 5. Available lysine and trypsin indigestible sub-
strate(TI) content of raw and cooked loaches

Free amino acid

Sample DL-Leu” DL-Lys"
Whole
Raw 152001 1.30%0.01
Boiled” 352+0.01 3.02£0.01
Steamed” 259£0.06 2.56+0.02
Eviscerated
Raw 1.66=0.04 1.42+0.03
Boiled 279+0.02 240+0.01
Steamed 297£0.01 256+0.01

UDL-Leu and DL-Lys: Determined as equivalent of DL-
leucine and DL-lysine.

“Boiled at 97+1°C for 1 hour.

¥Steamed at 110°C for 15 min.

A Al 7] b Eel 44 frelobrlnit &
FEEAlL o= A Al E vl e AstA| T
%‘ ] FEA Felolr ke A2 st 4

o2 AR A2 02 7l Aol ¢
sl lr_"a}z opr Al T2 A 52 A= F
7¥alH, o] 5258 frelotrl At F%-2 steaming
o] boiling®.r} Frt3 B 7% Yang $(23)8] 723}
9} o] WA A Al BU4E steamingol 2J8 2L £V}
Zo] Z ol Yangd Leelb)w vlitebz] FHRE2 §
Fopr| Ak FHAg ol ol A histi‘dine°1'7]'7‘““L_’
threonine, glycine, alanine £ ©}v]z4le] B2 7]
2 ¥.33bg oy}, B A& oA+ histidine®} threonine
9] ofo) itk g@A] gro v, Al glycine®] Zﬂ"é %
3 taurine, alanine =22 ol &-§=] 914l , 7t
4 Ak A RellA = 53] taurineo] A2l H]%H 2
o) o]Al AukEl= AnE wyrh

F24 lysined} trypsin H|ASINHEZ

Aol - v Hetx] chid e} Fd W EE oo}

2] $)3te] lysine®] frE o} whllals) o} & AR
o] A1 3ukg 0 2 AME L rypsin ¥ 234 a1 &

_—

2HTDS =A% 4345 Table 50l el it Uy
Aoz AFdHAdS A 7 o= lysined] -
amino group®] glucose ¥ glucose-6-phosphate}
e RAMEAH M2 Bgso] £ EL] A5 R
3 2ol Aol Be FAL A Ak o
vl z1A] el A lysineo] v} arginine 5-°] aspartic
ac1d93r glutamic acid®] 214t 25 (free acid group),

¢

= asparagine® glutamine®] amide groupE3 A
R3-S0 A il § 40 st v} o8] B

Sample Available lysine TI
(g/16g-N) (mg/g solid)

Whole

Raw 7.50(100.0)" 12,26

Boiled 7.20( 96.0) 1342

Steamed 7.11( 94.8) 1850
Eviscerated

Raw 7.74(100.0) 12.44

Boiled 7.03( 90.8) 12.60

Steamed 6.68( 86.3) 13.79

V9% of total lysine.

e 7] 2 g}, o A zr| 7} 2o ZA]e]
okt v Frefa] s Bel el sd A9 oF 17 Fe
7 110°Cell 4] 1537} steaming3hd 4~5% & =2
384 lysineo] ZAasy WAAARL A= 10~
14% A& 7tA ¥ 9] 2n | steamingel] 2|8k 4 g
o 5= ol sdvh A F s A 2] lysine AL
g Az A W chwlal E2) Wi geldle
o] o] &5 £6(21,22,25,26), Seet =(21)-> ZA %<
g AbFEA} 100°Cel 4] 3] 7 ol sl lysine®] f
AEE B%AE A=Y 115°Cel| Abr(Fo 10)3H4
FREE 88% % oAtk Rl 9le] 100°C A
EoA Y dAE &= lysined] FE Xl ¥ FgL v
A Faek B 4 qlok o) ok fabgk A2 v E o
TAFE2](21,23,26) B2 AT Z7 o uhE lysine -
Ex Ao AsH110~125°ColA] 70~85% 7)ol A
= EA% 5 dsdeh &, G A 2 A5 T A4
F&A lysined} #&d )= amino-carbonyl ¥F-8- Ak
3} chall ] -2 A A s ak-goll &3t vl A EAES
Ll AR 84 0] Fol boiling Al Boll A= v &
= Ao 9otz R uE 7 giep(1s). B
Aol M SrelR] Al ZE boilingdt A& TI &
gko] steamingdt Al BRI Y53 & AHAE e
H) 2| Al gHefe] =& WS A A ste] A A g HeFe] Fo}
A WAAA A BA = E Aol E BolR] wsith o]+=
TIA A oll+= amino-carbonyl ¥H&-E& & Fefal=]nt
vl -2 2] A3ubS-EA R A o] glo] AA
wro] 2 At whill Al A1 Zo] T A a2 A oA o

o

¢

o
8

<
<)

[=)
0

° rir
= o}m ﬂl.U

¢
l&* §e BN o

o
T
=]

=

|

In vitro &tdoll 2igt chalZl ZX
Table 69| 4= in vitro 23}4, C-PER, <& 43}
4 (predicted digestibility) ¥ DC-PERS vtebulgle}.
In vitro 2385 A Rl vl3le] dA=] A&7} &



150 Feol .

Table 6. In vitro protein quality of freeze—dried loach samples

Sample In vitro digestibility”  Predicted digestibility” C-PER DC-PER
ANRC casein 90.30 87.74 250 2.50
Whole
Raw 92.80 89.04 2.50 2.50
Boiled” 91.36 84.12 2.50 2.08
Steamed” 91.31 9353 2.60 2.50
Eviscerated
Raw 92.74 83.17 2.60 2.70
Boiled 91.49 71.25 2.59 2.74
Steamed 91.47 75.82 2.60 2.74
96 digestibility.
PBoiled at 97%1°C for 1 hour.
¥Steamed at 110°C for 15 min.
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Table 7. Fatty acid composition of raw and heated loaches (%)
Sample
Fatty acid Whole Eviscerated
Raw Boiled" Steamed” Raw Boiled Steamed
14:0 3.13 2.49 261 3.16 2.55 3.02
16:0 18.95 19.75 19.11 17.01 16.84 17.45
18:0 5.34 7.46 7.26 4.38 7.88 4,94
Saturates 27.42 29.71 28.98 24.54 27.27 25.41
16:1 17.92 16.97 16.62 17.29 17.95 18.07
18:1 19.00 20.75 21.10 21.01 20.86 21.37
201 2.38 2.44 2.60 2.86 3.09 3.18
2201 0.61 0.66 0.80 0.54 0.38 0.31
Monoenes 39.92 40.82 41.12 41.70 42.27 42.94
18:2 11.35 10.66 10.02 1375 12.66 12.74
18:3 455 3.85 3.76 4.44 361 3.98
20:4 6.25 5.11 5.70 5.46 474 5.16
20:5 3.96 3.69 381 367 3.30 3.45
22:5 2.88 2.63 2.75 273 252 247
22:6 3.68 3.55 3.60 371 363 3.86
Polyenes 32.66 29.47 29.90 33.76 30.47 31.65
Total 100.00 100.00 100.00 100.00. 100.00 100.00
(20:5+22:6/16:0) 0.40 0.37 0.39 0.43 0.41 0.42

"Boiled at 97+1°C for 1 hour.
PSteamed at 110°C for 15 min.
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