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Lysinoalanine in Protein Recovered from Frozen Belanger's Croaker,
Johnius grypotus, Using Alkaline Processing
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The formation of lysinoalanine (LAL) in protein recovered from the belanger's croaker, Johnius grypotus,
using a pH shifting process was measured by amino acid analysis. The LAL peak was detected at 49.24
min, between phenylalanine and histidine peaks in the amino acid analyzer. LAL was not detected in the
fish muscle or in protein recovered using the alkaline pH shifting process. LAL was not formed in protein
recovered after storage for up to 9 hrs at pH 11, but was detected in the soluble protein fraction at pH
11, followed heating at 90C. The myosin heavy chain decreased with storage time at pH 11. The results
suggest that the alkaline shifting process for recovering fish muscle protein is safe, and that no LAL forms.
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Fig. 1. Retention time of lysinoalanine (LAL) and amino acid profile of sample in amino acid analyzer. Standard LAL

of 7nmol was injected in amino acid analyzer.

Table 1. Amino acid composition of muscle and alkaline
recovery protein from white croaker and belanger's croaker
(unit: g/100 g-sample)

Muscle Recovery protein

Amino acid White Belanger's White Belanger's

croaker  croaker croaker  croaker
Asp 8.96 9.41 11.59 10.14
Thr 470 443 5.41 4.44
Ser 4.08 417 4.64 4.09
Giu 13.61 15.18 17.62 15.26
Pro 0.17 - 0.20 -
Gly 3.28 4.67 3.82 2.63
Ala 5.39 5.46 6.02 3.89
Cys 1.40 1.75 1.50 1.92
Val 5.43 5.44 6.54 5.04
Met 2.46 2.64 3.08 3.38
lle 4.61 4,18 2.64 4.59
Leu 7.90 7.73 9.11 8.17
Tyr 4.06 3.22 4.25 3.66
Phe 3.91 3.10 4.02 3.02
His 0.75 0.68 0.89 0.70
Lys 9.44 9.29 10.64 9.48
Ammonia 714 12.67 9.22 12.83
Arg 3.52 543 6.22 8.18
LAL - - - -
Total 91.93 99.44 107.41 101.43
g/100g sample®  83.31 94.19 95.94 90.06
Recovery (%) 110.3 105.6 112.0 112.6

*Protein content (total nitrogenx6.25) in sample.

lysine 2 histidine> Z}Z} 40%, 25% R 28% ARTial Bals)
A} (Miller et al., 1983). Cysteine, cystine 2 phosphoserine<]

=l

carbanion -S4 A-2HA) WHSS A3 3] ¥HSAQ) de-
hydroalanine (DHA)S 843t} DHA A2 carbanion®] ¥
A Qlolx 3 dA9] 7|&E T dojd & Urk ¥Rl
£ DHA ZH7)E lysyl 2719 e-olvjm7], cysteine Z+7]2]
thiol 7], ornithine -2 histidyl Z+7]9] §-olv|=7|9} 22 219
A 7]9} wk-g-3te] @ Ao lysinoalanine, lanthionine, orni-
thoalanine 2 histidylalanine 7} 232 A& Z gt
(Damodaran, 1996).

LAL Mol o|x|= gze] ¥ 7t Xe|el &a
o]g A g8 FAHAA AR &7 (pH 11.0)
Ag] AlZte) LALS] A vAs 93-S ST 23 (Table
2), @A 8315 Asf pH 11.00 A4 1AL, 3A17L, 5213 2
9AIZt WX3 ¥ pH 552 7184 D ES JAAA 3¢
3 Ao LALS AEH A @9kom, pH 11914 A5}
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F 47y 270 ¥ ol gde] FR 7Y 2%
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FrA 3 T ThlAe] LAL 4L 71 2571 571l
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604 < 71E93S o LALe] FAHA ettt ¥l Miller
ot al, 1983)l W] LALS] AL T F o] FHFd wa}
2polE Hole Zog FAHET Friedman et al. (1981)7}
Liener (1994)= LALS] Ao F3S nX & AAEL pH,
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Table 2. Amino acid composition of recovered protein from
belanger's croaker after treating in pH 11 during 1 hr, 3 hr,
5hr and 9 hr (unit: g/100 g-sample)

Amino acid 1hr 3hr 5hr 9hr
Asp 9.99 10.36 9.16 9.48
Thr 4.98 '4.88 4.20 4.76
Ser 4.47 447 4.04 4.38
Glu 16.19 16.10 14.14 14.88
Pro - - - 0.07
Gly 3.45 3.64 3.07 3.22
Ala 5.55 5.56 4.50 5.04
Cys 1.12 1.10 1.15 0.74
Val 5.45 5.67 4.72 4.96
Met 2.78 2.98 3.13 3.57
lle 493 478 3.80 4.40
Leu 8.69 8.47 7.16 7.97
Tyr 431 412 3.65 3.80
Phe 4.36 416 3.55 3.69
His 0.85 0.78 0.64 0.81
Lys 9.55 9.32 7.98 8.69
Ammonia 7.14 8.70 14.43 6.56
Arg 6.38 5.66 4.54 6.02
LAL - - - -

Total 100.21 100.73 93.88 93.03
g/100 g sample™ 90.69 89.69 87.63 86.88
Recovery (%) 110.5 112.3 107.1 107.1

*Protein content (total nitrogenx6.25) in sample.

Table 3. Amino acid composition of recovered protein cooked
at 90°C afier treating in pH 11 for 3 hr (unit: g/100 g-sample)
Cooking time at 9°C

Amino acid 20 min 30 min 45 min 70 min
Asp 9.30 9.41 9.74 9.47
Thr 465 425 443 4.46
Ser 4.23 3.84 4.09 4.26
Glu 14.53 14.52 14.60 15.09
Pro 0.46 - - 0.07
Gly 31.9 2.95 3.21 3.26
Ala 5.27 4.57 4.89 493
Cys 1.19 1.21 0.83 0.87
Val 5.32 5.12 4.84 4.89
Met 3.83 3.21 3.33 3.63
lle 4.74 4.39 4.19 4.15
Leu 8.26 7.75 7.80 7.75
Tyr 413 3.83 3.89 3.44
Phe 4.01 3.53 3.69 3.37
His 0.80 Q.74 0.68 0.73
Lys 8.69 8.80 8.53 8.49
Ammonia 6.59 8.56 9.45 10.49
Arg 5.88 5.75 5.30 5.11
LAL - - - -
Total 95.06 92.43 93.52 94.46
g/100 g sample*  85.88 86.56 85.75 84.88

Recovery (%) 110.7 106.8 109.1 111.3
*Protein content (total nitrogenx6.25) in sample.
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Table 4. Amino acid composition of recovered protein with
heating step after storage for 24 hr and 66 hr (unit: g/100
g-sample). A and D was solubilized at pH 11.0 and pre-
cipitated at pH 5.5. B and E was solubilized at pH 11,
precipitated at pH 5.5, followed by heating at 90C for 1
hr. C and F was solubilized at pH 11, heated at 90C for
1 h, and then precipitated at pH 5.5

o acid 24 hr 66 hr
Amino aci A B c D E F
Asp 962 1050 9.13 1045 983 025
Thr 480 510 439 514 484 445
Ser 472 482 415 480 457 423
Glu 1542 1645 1363 1652 1549 14.70
Pro 367 403 0.00 305 283 265
Gly 340 369 3.10 356 349 3.20
Ala 522 594 495 550 557 5.12
Cys 070 082 055 074 064 062
val 503 552 458 521 511 475
Met 316 352 230 349 316 3.48
leu 436 487 405 482 450 412
Leu 771 849 7.32 873 807 7.60
Tyr 406 440 3.38 419 405 3.38
Phe 388 478 3.82 419 427 381
His 079 080 066 086 077 067
Lys 880 945 803 931 886 810
Ammonia 973 859 7.56 804 7.88 820
Arg 597 641 538 640 609 540
LAL 000 000 020 000 000 023
Total 10140 10818 87.17 10589 100.06 93.97
9/100g- 5569 9315 8812  83.86 87.42 84.29
sample
Recovery yo90 1161 9892 1263 1145 1115

(%)
*Protein content(total nitrogenx6.25) in sample.
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Fig. 2. SDS-PAGE profile of recovered protein with pH
treatment and different cooking time. M, wide range marker
protein (Sigma, Germany); Mf, myofibrillar protein; Sar,
sarcoplasmic protein; 1, 1hr in pH 11; 3, 3hr in pH 11;
5,5hrin pH 11; 9, 9 hr in pH 11, 20, cooked for 20 min
in pH 11; 30, cooked for 30 min in pH 11; 45, cooked for
45 min in pH 11; 70, cooked for 70 min in pH 11. The capped
stainless steel tube (2.0x20 cm) was used for cooking.
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