sAARQ| a0 ME MO|MES] XMW

& o 4

SR sta Aot

LA 2

AT AABSFe o Ay 7pus), tloks), gt ue} JAARE AP 01 Fds
glod, 7 F Exyoh} HEZEFS A AEE n2rld NS F AlFe] A Fe] WS FEsta 9l
o} 53] el A dpte] tigt #Alo] EolXwA] EPAY DHA 2 S B-X3pA|HE, 4t % oAl
ojulcAto} FRZ FAVVEAEY 87} FFeha Q) o)A’ $AES] adrtdA g A Eel el vl
E3A 4l QoA & A wliel AF-E d7r) A8Ee] glovt, mertdAe|2 Ag Fol 2 FFd
W3l Faled FiA o2 AR 7L A9 gle Holo.

A AZzA o1} A FE A 5 ol AN 3551 deiriA] 48438 e] Foht A =t o] 424
B F whilal, AA, Y, 3EAERY 58 AR YA 44 EE ddste] oA E(extractives EE ex-
tracts)o]2} qich. A BL 1 B} Fo ALE Ffohs T Ao 2 H(nitrogeneous extractives)?} HAE 3
#3512 §3& BAlA o~ B (nitrogen-free extractives)E W $271 it} AAA B nE QA AR} FEgE
AE0)7) Wil FsatRofo A LAHRE FAS BAgtrh w3 AF 5 2 o] A3t w2
A 1 Al Ee] FAA s e FolE|mg AlF3 G Poll MR daid el B BAE 70 Ut F87 FA
AdAXE o 2 Salolu]iAl, oligopeptides, nucleotidese} 2¥4#1E-2l, betains, guanidino compounds, TMAO
(trimethylamine oxide), 84 Fo] glon, FALAxA R0 2= {714 FF 5ol st d2d e AL
Aol o g

FAFEAY RS B 32F Fo FAARIEL gejd o2 AT 23, AW A
2%, AW oiabe] 24 59 33 988 29 BT o, AEFH o2 EAole AvdEeE He §
RAAFADT AFo 2 AF Ui T2 AEQ Ao d2iA] QP FAEExA ) 58 F L
3359 /)52 e AvEd fjoprleake 2ol AE ] ExFe] glen AAA gejder
27 A233HEe QA LR o] 857 A3 ALY FuEEA Al 21157 AR} g™
(tavrine)e $AHE-EA 9] AFRe 24 o dAksiatg 58 S3Rel®. & purineo]v} pyrimidined 7] 2] U4LsHE
3} 2L AAAR EA L DAUAFFERA AW 7158 DAz oAl AF F A oip]e JTL s
Ao g2A ojul A& etel# glow, trimethylamine oxide(TMAO)Y= sj4F 522} M} A A7k, a2lz A G} o)A
7He] Axx ey £xd F23 &L ). =, betaine-d FE2] A AT A S methyl7] 9] Fod A ZA]
9 7158 3k B0 3EE 3o $ALIFES AT AL B AESelehe o] HEH T et

T, 325 F9| FALIFEES] g AEHAQ oo F And, fejolv Al Z47] EAgde A E
FAzA] A1Ee] ghel] o] Fedstz*, A4BAEA F, IMP(inosine-5'-monophosphate)-+ GMP(guanosine-5'-
monophosphate) £ o}v|Abz} tjEo] A5 EAE doyle A¥on BRusy glon? AFFe Ff=
9)-&u)= Fu|sfafA|(flavor enhancen2418] g&8S 3= o2 d8lx 93, &= AMP(adenosine-5'-mono-
phosphateye 41 F-H 3580 R o 24 F 93 A¥E 3= 7o RauFe) gloht. ozl 47 oFF
o] &3he TMAOE falohulieAl o AU EAF v o] $4HE2] 53 sta AT #AV} 32, 53] &
Aoji} vix|eke] 2w (HEKR= ©] TMAOC] 2§ vzt adel s Hse] Qo L 43 oflfi-59| betaine
FAR/A TG AR g Sl Badhe AR 2T A FE st #A R FLT AL T s
olt}. $AMEES] FE B A3 AYATPHRE o Foll I} IFE Ao (Oncorhynchus keta)’”, ¥ (Seriola
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quinqueraditay®™, Z-E-(Chrysophrys major)®, -2-0)(Plecoglossus altivelisf®, QA =50 Fg 724 vl
(Tapes japonica)™, W (Meretrix lusoria)’®, ZE-(Haliotis gigantea)", Fo(Octopus vuglrzs A ]
(Ommatosterephes pacificusy’™” o] 9] o1} 7 Al 7}o]] whE 7152 8-2] At Z0] olu| X} @ 7 A=A 3HE
o] st A3 Fe] Q7Y 5 FETOE ASstat o] ST oluixnal ¥ 1 ASRIE 2L
gl Ao, zepibys #39 d7e A9 gle "ot

B A A EE 71340 EAS FE2E $o| Av] AR Lx o} A=lsle zyashA el Saela]
33, AR EE —x—aLx—Z‘lé HA 3] A% 7] AR dAh A SevE Aol BE 2 XE Bels
HEA Q] AN FS AR 2] 2R F58 T AL 5 F¥9} 2A AL A3E A e $
et A A Fe |2 0 7134k 548 A E g

Il 4t Fo| oty EAAAYE

o3l oA R o] Fo) w2 ARE ¥ E]-L B W 8Go]Fel AE-S creatine, nucleotide B TMAO7}
FA¥o)aL, 2 °}“1h4£ Ao}, A5 F Lol fFrelohwlAl, creatine ¥ nucleotider} 743 -3
), frelolrlaate] w2 A& f2 histidineS Ro)] FH-3517] wFolch. FA 2T walfS, dA, Zr}eln)
A= FElotrleite] AR sz v]&o] F8] 70~80%v} =]o] 27le0] A3 B2 Flo] E"J°l“~} 13 o]ejA
TMAO¢} glycine betaineo] =842 o] Qlct. o]¢f Hlgle] FEF-2 @ Ao gloix = Ferlotvlicate] B
< FA 552 5AL 7K, TMAOS) octopine ™ oA ofn| At} 22 S0 A B8 O]‘T‘J— et

1. fajoH0| At

AshFroll Hol =l felonlnate Aulg Bz AR SR8 Aolet T 4 Atk o] F oful At
ot BARL RE AL, 1 AAE AR DEIE 1 Gl oo sho] 95 AL EEI, = che
Reshe] paakgol AR BE g W) Wl opl Al Fol 4] 23 0] glutamic acid2 7L Nadd,
2% monosodium ghitamate(MSG): 3}e}zv] 824 ¥2] o 4513 Sieh. o Frol clslglo] G4}, 2 ool
MSGe] 2](0.03%) o] s}l mv} we. Z2iu} ALE oSl S5 & IMPole] StAlsE s} Slem g, IMPr} B
Eshel Gxlolate] Yegolebs sholl Flelgbcin ¥ 4 9ok 2 AUl Eaks BT AT(FHE WA 2 oy

100% , 1459 396 524 618 868 764 702
Y
2
ol
/7]
B .
wr50% Lo
!l ‘
= —
u
=3
Z
<l
ar
0%
ot -4 pr] = <] L2 = =
» L 2| Ll i) hl] g
° o A el 2| 2
+ Ll 2
B 320to) At B nucleotide 8TMAO
@ glycine, betaine O peptide @ creatine,creatinine
Qurea B octopine Detc.

38 1. PASEIR YA F9 MERTV AR =XH= HA N2, mg/100 g).
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2}, Sol] A&A-E FoJslm = Bhe A3 sk A8E Ik E glycine A A0 E 7= ol xAte R
A 52 55E, B3] 35 S Fel gl i, olAEY St WA #3o] lvkx g} Alanine: 7o)
ope] e ate] shitelu}, oFgl &nte] i Fe] gih. & glycine X o= oFA 08 A ov}, FAFF Rl AIF
o] ghf-El L 2le] A Er1eln]e] Zhulef Fedgteh= Ae] #l=E . Qo). & arginine-2 &3S A Y& obv]
Atole}. wjE-ol} arginine S @o] sl ol fv o] FA Uk A7sr] 4194, 238 o] AE Bol i3t
€ FAHFEE Folle 2ol 2 A 5] goh. AAZ A Erieu AT §Ad2E /A3 A e B
9 arginined &34 FUIRhe A & WA st AAHoz ste 3IAT)E 2-S ddha g =3
methionine & valine = &g A& ofuliAtol x| qt AA|9] BE53 Bhg viizul 7)ok gk o] F ofrlx
ARE fA o2 golAW B33t Bhe WA sk, A gede] dEld ohe A 31 S5te A sige At
K", $ALEE] TR ofo| XA S F29 S5 DAL A Qe w]ste] felobl A
FZA L o} Apolste], B4 olm| Ao ¥y} HFEe] Sl A9Vt AA] 9ok F, AT U F557)4l
A} taurine, glycinem alanine, proline & B-alanine 5-0] @%-& 7 7},

A$-F 2 AlFAN+E glycine, taurine, alanine, proline ¥ arginine 5-0] 23 0 2 Folglc}. o]t 3 F
9] FA A He Tl B2 Aot FAH =D, s F oAt 24 glycine, alanine, glutamic acid®] 5
o] @on, H ol arginine®] F3Fo] 433] FriaL st

o F-2] felolveAl F £H oA EAA Q] Aol vJehl = AL histidine, taurine, glycine, alanine, glutamic
acid, proline & lysine $QlH], -1 FAAH & 71 & x}o] 2 Yehf& AL histidine¥} taurineo]t}*.

IMEPE oAkl ghol REollA] glycine, alanine, threonine, proline, serine $-& H8kE, leusine, isoleusine,
methionine, phenylalanine, lysine, valine, arginine 52 8K, aspartic acid 4H7l, glutamic acid §HE ot
319l Konosus A FA] dlax] B8 Baigle] o]3 AR gt 288 ZA)5}e] omission testdt 27} =
2] 13l of] B-7}a] gt AJ -2 glutamic aicd, glycine, betaine, AMPz}31. 8} ).

Glutamic aicd& A &jg 74 7HAste] AAB] Zastn AE 5429 sto] risigichn Rmago. =3
Huxtable®= A3 Al 4 o ~2] omission testol]x] oFA ¢ 2 A& 10%7H-2] o}v]4l(aspartic acid, threonine, pro-
line, cysteine, methionine, isoleucine, tyrosine, phenylalanine, tryptophane, histidiney2 25 A)A 3 J2i= A$ =
= AlmoFe sto] wrhs @Ae] wWektha XA s Qle}. abEd a9 Azl A] He]odslel] ulebi s £A]o]9
AFoz e Ao vkt ot dert AR sha, rleinl ) ARG 2 RE R ARG g} 3d2YE
2.A)o] mofe] A 2v) deix]= Yo stz gt

ol A& o) F-5Aw| o) B o] BT Arie) WAL v FEAH o) 7 AR ko] F B2
nteo] urald] o3tk AS AAeLal il Hayashi®% #Ajol] ol omission testd Z 3} glutamic acid, AMP,
GMP, glycine, arginine, Na*, CI' $-2] 9tA} £-9] 32]¢]%] 31 alanine, glycine betaine, K, PO4*, CMP 5o 23] A5
EIE et o8-8 Byt H 2 1Y ok 2AS 248 YA AAA RS 243} omission test
Z 3+ A3 71E)n) ) Ar)-§-2A -0 24] glutamic acid, glycine, alanine, arginine, AMP, Na*, Cl2] 87}x] A2-&
E9c) olE AFHE ¥ Bd AE, AA, FE, 7] 59 So] 553t Aoldt F5ell 2lelA] glutamic
aicd, glycine->- 2 AR 024 $AES] 7| €A U T AL Uk 9 AR valine, methionine-S- ¢}
£ 3% vl §eo] B2 AA EFo] 2vle) gholl d8kE vl v arginined 5223 70E W o}v] Ak
o)A 2t chFo 2 4 uithaAlY] A2 RoME wulE A g HoE no) o Aol Mo o8 A
U EAE U= HAoZ A7 ).

o F 89 2] opvliit A A 71 57 AL histidine FHeFolc}. A Y o] F-of 8o histidineo] T
24, 9|& Eof oo = -8 100 g% 1,100~1,460 mg, 3] - billfish-Frt 670~830 mge |1} = 3| qh, v o]
FE oo} 2] 2 A ¢]3} = histidineo] Ao 4+ mg A Tolc}. A Me]F2] histidine- imidazole dipeptide2} &
A Bao)7) s 58 4 UES diFe S4FBAE 23N & Ok o2 o] F Mol R H]
she] £-Eafo] wol, &g Aol ZHHE Fr)Ao Ho] HS 24314 "} o] o 2] histidine-& T}-&
3} 7ol H'9| &4-& $+58 3l pHO| A31E Hevha A2hE 3 i), 344 taurine- AW oll4] wHEolx] it
g Ae)r5-% el e, g o 2= histidine Br}l 3 01}, o= o Fd = ] glod, §, {14 T 9
A)-g-0]Fofl 120~180 mg/100 g A =2 B3, Yo 2 A B-go]Fal 73 Mol Foll = 10~100 mg/100 g A= A},
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o)A 3918 2 1 taurine YL histidine FPTHE H2H LR RESE A1 Y] Y53 B Holok,
o] taurines] J2}7)%5-& YA} A2 YL shed) olenl, Aldl YoIA cholesterole] SHE e 4 e
oFe) &3} glckz e},

2. Nucleotide 3! 11 HBI2Z

o} ol F51 nucleotides Al WolA] B op 2 AlESA AANE S22 A¥olch 2
FFE 205F ololut o), 2 28e] wn Bl Aol, 282 12-110 A= Folch. FHEL
adenine nucleotide 24] 59+ A nucleotide?] 90% o4& A3} gl.er, 7HA | & 2 v]&o] 50~60% A
2 g}

o] 5-§-ol] 4=l adenine nucleotide @ = T¥ BA F oo w2 712 ATP(adenosine triphosphate),
ADP(adenosine diphosphate), AMP(adenosine monophosphate), IMP(inosine monophosphate), HxR(inosine) % Hx
(hypoxanthine) F-o]t}.

NH, iﬁ.l'v' > Nucleotides X Y

| {:I} SN inosinic acid IMP) | OH | H
i I no—grbfx o guanyl acid (GMP) OH NH;
@ o " xanthylic acid (XMP) | OH | OH

. 8 adenyl acid (AMP) NH; H

Ar
ATP

A AW nucleotide?] §eF 1 59 o uje} o) clan], £-%Fo] A3<E nucleotide, 53] ATP= J5F
3] 2a, 744_5;}1—,} T 259 ASE 21_9—2179—"— Sl = Hall= AP} & ATPE £33 ADP, AMP, IMPZ.
B35 3, 0] 712 t}A] inosineS 7] ribose ¥ hypoxanthine © 2 3] = o] 71}

@ (v Q ® ®
ATP-TADFTAKPXWP#H*-T x
B % i D-ribose

duba] o 2 o] folA= ATPE F-e] IMP7T AAE e AA7A] Y] Faihe-2 A143] 2 Y=t IMPE] Fa=
shatsle], 1 wlFol] IMP7} 3 5E 57 gk A +5A7 HR2ee F& AFE ATP= F3] A
IMP7} 92 A& & 4 qlch & dAFe 22 FH35-E slojAl= ATPO| £3)7A |2 AMP= IMPE A
2] ¢¢31 v}E adenosine(AdR)S.E |37, ©]Zl o] inosine2 713 hypoxanthine®} ribose2 Fafj¥t}. & F33%F
2| 284 IMP7F AR ek, Teih 44, AfE IMPE A& A2 20,

= Hx
ATPTADP*AMP«TAGR? Hnﬁ[;‘"m

o] 59 ¥il&E T EY £, 57 AR 5, A2 wet AR Aol Bk o fe= Fod 2%
ol IMP7} §23] FA =X 5 Al A 3Pxo] £HEHE S oFd ot 2o FAY 352 HxR £33
olx, 7}Atv], YA Hx A Y, B} Fxv 1 $¥Q 47} Bt FH3FFE AL AMP7} £35 7
T, 5= o8 5ol vl "R w2 A Fa)E.

A, nucleotide®] Au]Ad s} o 3}tz o] £A-8 W purine 3 9] 69] 2] o] OHY| & 7}X| o], &= ribose2] 5'¢]
Aol 14717} Aj=e] Qloh. F A9l nucleotide 2A4] ZHFojo} & 3}3t7-2Ake] 2712 o] T2ty & 4
ol

AA) o] F 87A& Z+F nucleotide, Z 5-GMP, 5-IMP % 5-XMP %2 o] mj$ 73l 1 7} 5-
GMP7} 714 733} vhgo] 5-IMPRIH], gke] 712 o] Aol ul3fe] 2~-3uje] Aw|Ho] glct. Wb o] F7}A]
8718 232 £33 o€ nucleotide®] A v}H-& F3] 23l o] EH|W 5-AMP} 3- o] Bhe 17 4
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ft.

o] 5 IMPY} GMP2| Bh& MSGE Stibs tih thEd], FAE E3kshd 1 Aviave Ao $71eid.
o] EeH MSGell IMPE 5% A& A7}slH An|2d-L eull A =2 7}sier.

A Fol, 24 2 AF T2 IMPE A A BT, T2 AMPE SA3hodle $2 9 ok = HASE
7} 22 A= IMP, GMP9] §fo] o] 2 A 26| = 4] gho] glt}. o] AL ATPY AMP= ©H52.2+& Av|Ao]
o, G A glutamic acide}o] Abgat-go] slche Zlo] w3 A =i} o] SHd A Fe] JAF-E A s}o]
B glutamic acid 2 AMP2] o]= A& AAGI = 1 o] FA A DolAl= AL & 4 Y.

Kuninaka®= vlzb 221 342 714 B4 2] & oteda] HAIA3131Eof) A3le] IMP 3-& GMP7} glutamic
acid9} 2% 74 Hold ste] A5 EFE Yepdcha sigich b o] AMPE $4H S-5-Eoll A= & viehd)
A de ARz AR FAFASFT RO 0] 83 9T & = AR JEhen AMP 94
glutamic acide} FEF A] 9to] A5a7-E Jehdcka sigioh?.

=3 Tarr®} Comer”, ' 4 Suryanaryama'® §-& A3 35 &4 & AMP-deaminase7} &3} oF
4 555 Zo] ¥ ARE ule} =) shA T 1 BA)o] oFste] AMP o] Frhw M usld )

Hayashi® 52 A|¢] )Aka215}31E2] omission test 272 ¥ ADP, AMP, CMP, IMP, GMPZ A A3 A%
ZHAgte] €3] 7Hasty S5 A9 wo] 24313] Alebxl 1, ADP, AMPE AAE A9 ZHd%te] 3Hasly
t}. IMP, GMPE AAZ 7= 25, 2ol oha oot & 3ol glddvha sisict. AMPSE IMPE A|A
g A9 7HATte] tha 214519l 3 ADPS AAL o}Fd AolE 7 4 giicix st

o] e At PASIFTEL o] A5 EFAE Frvlx FosR| et B Ed o} Axef X Fr) =7 = g

3. Betaineft

o] F-ol} Sof 9l betaineFoll = Al moke] Z=lAl wWielel (glycine-betaine), f-F2}d v e}l (B-alanine betaine
== B-homobetaine), y-5-€] 2 1| €}l (y-butyrobetaine), 7}=.1] €l (carnitine), ©}E 2] (atrinine), 32 A]d (halocynine)
=5} z2) 2ok F v} (homarine), E2) 3221 ¥ (trigonelline), ~-€}x] = (starchydrine) o] ¢ic}. o] 52 &5 A|
45 HRFD7)Y B2 dog o ol Zde Aol 5o, 182l 1~37]9] N-methyl7]E Zk= 7o)
=z,

(1) Glycine betaine

ol 5ol W2 BA o} 0.1% ol5te] Fo|ut FHF5-F., 53], £, A 5ol Bol s, 2 &
o) 22 dx glot. A g 4o 5 X = B BR ol F §9 Arld] 7|HFes R og deiA 9ok

Konosu™= 7179t o A F-oll 4] glycine betaine §efo]. A vebdcla 81512 Hayashi' 5-2 glycine be-
taine®] A 9] 553} ot-& Wchw sl KEE glycine betaineo] A w]Ad o] el 7]algdels » watgdet.

Betaine-& QubA-S 2118 gt glycine betaine-S 9ot e Aoz d=ig ok,

Hayashi'? $-& A2 22 EollA] Velve f7197]= glycine betaine® TMAOR ol 52 ©ehg Wil 8}
9.2 glycine betaine?] A v)i= vleFslA]ut 4-A1E E-§-9 flavore} oFgt Zhalnk, shuke] whalof] 7)ol gl %
B E|gle}es

Konosu®} Hayashi™= ¢AHEA 35829 AAME = B-alanine betaine™} glycine betaine 352 4315 E
4 A8, 71350, s, 32, 9§, 23], Fol, BejAj$-oli= P-alanine betaine-2> A 3K @I glycine be-
taine| B-alanine betaine Bt} 4+ de] Ex o] 9lw 2 = Y453 gsdriz sluch

Glycine betaine-2 thAM}© 2 methyl”)$] Foj A2 =H4-3}31 homocysteineo| 4] methionineg AJAJdH= uh-g-o)
Folshn] AR AR ZA] 24P,

4. Trimethylamine Oxide(TMAO)

Trimethylamine oxide(TMAO), (CH:);NO % trimethylamine(TMA), (CH),N-& o{ s {5 Ez|o)F= A 29 3}
ug §$45E9] 23 A9 FREA et TMAOE sfAtol s F-2-5%¢ 4] 43 n, 53] Ao, 7lee]
Frob AL Aol ol Rk Ao e o, AAFEANE FE55) ohF sl 2] g
H5ellAl e Falrt i daeat 2 714l Al el A takal 7L Esttiets vlgeld .
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JRE™2 18001 F-2] o) HFoll thsix] TMAOS] & AR A Fafj ol Frolls 1 gegol vl E3hshr]
A3 ks 3 Regenstein 592 TMAO7} siatol froll QlelA] ARt 24 2H4-2- 8k 7]5-L 7Hickw
Lyl

=3 TMAE 99 FHAD o7 N5 TMAOZ) o179 A% 3le} 3 BAsks A7) sdatges
w3} PAste]” TMAOE: ot 2018 71xlck 3 shgle}?.

PH 45 FZellA] F3] 73 $F5-8 7R 0, AlFEA glutathionedl] 2]3}e] fo]51A] Fds]o] TMAR =
. TMAE 559 Aol @] F3] 2 ou, o] 2% A xr) dojx| e g2} S7)slw, oj3 <l vz F
A2 shrt "

FEo] FL& el F2 AT TMAO 3 E 40 984 TMAOE Ez]H do}u(trimethylamine, TMA).S.
2 8UH7) dEel v]-Wr} v, ofE ofFE Aol o] A4} Eo o] REZu ) o] o uy
7t v= 97t sich dFRelli e 23 9] Fdo) 984

(CHNO —  (CH;)NH +  HCHO
TMAO dimethylamine formaldehyde

2 Fa=e] njHuE it 39 o8-8 320 2 sldsloi £ o] 9} 7H& uhgo] dejdc}. 28] 3 TMAOY} Be
AAEE F2Y LT IEE S4o] HE 02 Wt date] Yehr] P

M. AAETEY Tajx20) g FoldiEe| s}

1. 2|00| At

(1) 50l 7

HEl 2] frejoln|xal AL & ko] 282.3 mg/100 g2 & taurine(131.3 mg/100 g), alanine(42.6 mg/100 g),
glycine(30.1 mg/100 g), glutamic acid(9.8 mg/100 g) ¥ lysine(9.6 mg/100 g) So| 2 olv]|xAte & o]Eo] A 42}
79%E 2R3t et 7t A e Aol mE Ao WIE By F3Heke QAR vls) I FFashe Aol
=H), ol= A= F o] & ARl s 23 75, 83 ¥ o2 SR Hkgo] 7ol flelog gzt
et 2} o}w|4ke] ¥W3}E- ¥ taurine, histidine, arginine, alanine, lysine $-& dx=)7} R we} 74
KA 5o o B

CELLR

A71ctedol-S-o] & fajolw| Al ekl 984.8 mg/100 go]%l 3z, histidine(697.7 mg/100 g), taurine(80.8 mg/100
g), alanine(33.5 mg/100 g), leucine(23.6 mg/100 g), lysine(23.3 mg/100 g) So] FR o}u|xAte 2 o]Eo] A A2
87%% A8t At 7t ofvlaAte] sk Wl A2l £ histidineo] FA A Fasted Ap&He] Age 7b
Aol vl 2Hagge] 714 F1.2.0, taurine H alanine §E AFEF A8 o) 9]0 o)A oA W Fo|
Asteh.

A35ol829 £ felolviAbghEke 926.47 mg/100 go) 912, histidine, taurine, lysine, alanine, leucine = glu-
tamic acid o] F8 o)At 2 o] Fo] AA Q] 81.5%F XA|F}3L AT} 121.1°C 7/FdA] 7} o}v| x4 24} 9
"3 -3 obvlibEe] Zhd A Ao vlel 4o, histidine®] 7-$-= dA2ld & ol 4} 7}
A R, FH I o158 100C ool FhadAielskgl e histidines] BASA AR, ok F2
Z-obu)eih-g-of 7|3}, 7t %2 ZhHEA Aol Fojtrim B wt ul ot 7t L2 E gelste] 2 W)
£ B A3 257 2555 oAl o] of wol zhashe Aol

@3) 2

A g Fol|l = glycine} taurine, glutamic acid, histidineo] &3] @o] 8% 31 9121w, isoleucine, alanine,
threonine, valine. AR 422 TYH 3 At 7 FEA22e] thsjo] ZeAZPEZ oAl B 1 B
&2 s E Bgke o F3] Asl "r)A| A E(phosphoethanolamine, glutamic aicd, o-amino adipic acid,
valine, methionine $)2 A5l31 1208 7}d Ao A 22 2 nadol DTk oA BAHE} 224 27}
she WsHE nglch FEA] 28 120030 AT aklE W ol B fElohlArEel A2 ZokY
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Table 1. Changes in contents of free amino acids of Table 2. Changes in contents of free amino acids of
fish meats” (mg/100 g) fish meats” (mg/100 g)

Alaska pollack Skipjack
Amino acids Amino acids

Raw Boiling Raw Boiling*

Glu 9.8
Ser 6.9

Glu 115

Tyr 59 6.3 Tyr 10.4 9.6
Met tr tr Met 154 13.9
Val . x Val 13.2 12.9
Phe . X Phe 115 12.1
Ile . . Ile 10.1 9.7

Total 282.3 257.4 Total 984.8 893.8
*98°C, 30 min. *98°C, 30 min.
600
O Raw
500F  @goited at
1217

400

300

mg/100g

200

100

Contents fo free extractive-N constituents,

Glutamic acid

Nitrogenous constituent

Fig. 2. Changes in composition of free amino acids and related compounds®.

AE 259 FAollxAle] FrH ez Yoz
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2 235 glck 12087k 71doA 713 A4 g 2718 24l AL taurine, glycine, alanine, hydroxyproline, B-
aminoisobutyric acid, lysine o]}, 18] 3 o}n| At Y 7 FA3IgHE-] T gl 12083 253 AL A
Ziel] u|3le] A2 20 o]ite] Frist o, 1203 0|49 71 A& v §33] AT

Table 3. Composition of amino acids in extract of snakehead muscle®” (mg/100 g)
Heating time (min)
Compound
0 40 120 240 360
Phosphoserin 3 7 6 5 9

Phosphoethanolamine 4 tr tr tr tr
Urea 423 835 1,467 484 404
Aspartic acid 22 39 39 43 45

Threonine 50 83 84 81 89
Serine 26 30 32 31 32

Glutamine - - - - -
a-aminoadipic acid 13 10 13 10 9
Proline 25 43 45 46 47

Citrulline 1 tr tr tr tr

o-Aminobutyric aci

Valine

Cysteine

Methionine

DL — Allocysthathionine tr 1 2 1 3
Leucine 10 78 27 49 15
Tyrosine 21 18 36 37 38
B-Alanine - - - - -

Phenylalanine 2 tr tr tr tr

B-Aminoisobutyric acid tr 43 57 44 9
o-Aminobutyric acid tr 4 tr tr tr

Ethanolamine tr 4 tr 5 tr

Ammonia 4 9 37 19 34

DL — Allohydroglysine - - - - _ _

3 — Methylhistidine 12 17 20 19 20
Anserine - - - - -
Camosine tr tr tr tr tr
Arginine 14 30 25 22 30
Total 1,827 3,158 4,117 2,731 2,730
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@ 2

g8 A4 QAR Folx] Az} L o] felolrleate] ekl glejM = aginineo] HAH o2 ¥
£ e 4S v (FE SelolulAl F 24-28%), taurine(14~18%), glycine(12~16%), proline(9~10%), glutamic
acid(6~7%) @ histidine(e} 6% 5-5)°] B> ¥ B4l 7, lysine®} hydroxyproline=. tha 34 -F-3ka At
283 AR Sl Yol £ 6359 ofvlicAto] F fElolwleate] 18%E A3t WA A5-FE A5 A
2 salolmlicAle] g)oA)E glutamic acidi= 73A4F ReIubA, arginine, proline, glycine, histidine2 7} 42| g
A gollA] Be 2718 ng 3, 2ute] o AEE thake] RPHES Ry o, F oAb ol 9l
oA oF 10% o]Ae] Z71eke Jeligitt. B2 ek ¥4l arginine, proline, glycine, taurine 52~ A|2| 3t2]
z3}ol] 7o) B & A Bol|w) A7) histidines} glutamic acid] 7}l &3} A2 ste] EAE EAE
Bodgr Ao R}, Konosu 5V0] WA AA A k24 S Belsle] 5357 J280] fejo}
u) pARS B3 Aafe]] o5, A Atke]4te] glycine, arginine, taurine, proline, alanined B-& F {3ttt
3}o] & 372 3}2} arginine, glycine B taurineo] 42 7] =8}l 2-& w gt}

(5) AFCHD)

Ze]A|7Ye) W 3] ofvlAl Wik Fig. 49} e} glycine®] §efo] 71 Eghom AA felotriiAte
17%% *}A]3}2] 3 arginine(14%), taurine(11%), glutaminc acid(9%), alanine(6%)2] & 22 L o] Bstch. ol &
obu] : ARS A A 9] 59%F A5t o] F FH o} xAMEE BF 71 o3 fAlRE A S Ryl 15%
7} A o=tk FAasigd oy 308 M E BF S71815 T arginined -8 84%74A] F718HE R o gly-
cine, taurine, glutaminc acid,alanineXe. 7} 30804 1A E Bgor 1 o)A 7t A= A

ze|apES el fralolrleAity] §ekHsk(Fig. 5)8 AR taurine> ¥]7]7]oll4] 442.22 mg/100 g
ol}A] 398.23 mg/100 g0 2 oF 10% Zta3lg o0 417](521.42 mg/100 g), &7](509.61 mg/100 g), 3 4(504.75
mg/100 g), A} 31A] 22 (486.00 mg/100 g)ol| A1 & o] Fvhstalet.

Glutamic acid= %) 7)(142.04 mg/100 g)ol| A A A] £(102.60 mg/100 g)R.c} 28% .} Z7}ste 714 §hefo] 23ke
o] 71 thSo] 417](133.20 mg/100 g), $H2 <22 (127.20 mg/100 g), A2} Q1A 22} (120.23 mg/100 g), ¥7171(114.
69 mg/100 g)°] &4 2 Jhefo] FEskel.

Glycine-2 #]7]ol|4] 265.20 mg/100 g2 2 1. Feko] 7P wokrh. o] 5 FQ olueAl fo) = tji-ie) ofn]
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Fig. 3. Contents of free extractive-N constituents in the raw and boiled tissue of horsehair crab®.,
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Fig. 4. Effect of cooking time on the changes of amino acid content in the meat extracts of clam®.
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Fig. 5. Comparision of major amino acid profiles in the meat extracts of clam by cooking methods*™

Are) A= H77)A 7H feke] Y& # 4 sk ol A 2571 180°Ce] o)A wEel] 2 vl
A& odape) gickm A2,

(6) FETF(2A)

o AoYe] Ge]oln| Al 2AL-L taurine, glycine, arginine, alanine®] & f-2|o}r] Al ko] dlH-E-S XA 5=
RE 5o} FA st HFrolli= gheko] F& proline, histidineo] %o] ol o] AfolHelgirt. 53] 24 A%
2ol prolinee] 322.16 mg/100 g, histidineo] 90.77 mg/100 g0 & & o}n|:=Ave} Zk2}t 25%, 7%S A 5hel 5L o
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Fig. 6. Effect of cooking time on the changes of amino acid content in the meat extracts of squid mantle”,
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Fig. 7. Effect of cooking time on the changes of amino acid content in the meat extracts of squid arms®.

2ol 12%, 2%2 F-38 o) Zit}.

Proline S5H& 714l olelxAto R 2 ole]) Rube] 8 wlAE ASE $2H. olF ofvliate] B
Srelotrl Aol A] AR 3k H-8-& 952, o}l BF 719%4} =St

6] 259 ¢ histidine, proline, taurine, arginine, alanine, glycines] £Ae{e] Fx o}n|cAkql-S ¥ w3}gict.

7t o) o3t Wals 9 E oA taurined ThE HF9} vhE IR 2 308 Sl 2 guke] P Egtey
proline-& 15864 tha Zr}g) o 243} Fhashe A& B9ow glycine, argine, alanine SA] 15% 7} o)
A} 27} 30| oha ZHAsltir) 458904 F1RHe 2ok
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wig of] tie] oAl taurineqto] 45% 7P oA 71} fako] Wk glycine, arginie, alanine, proline-- S-31%F
BHE HolA] ¢y}

2. sHARMRISIENE

(1) BYgolF

%719} 79 hypoxanthineo] 31.23 mole/g2.2 714 @Wetor, inosine, AMP, IMP, ADP 2 ATP~} 18.19, 12.10,
7.19. 2.34 2 2.20 mole/g?] 22 Yehgr}. 71283 &)= inosine FFT 7} Flston, 1 o9 AR
-8 7daalc). 71 9] Ao IMP FHeko] 33.21 mole/g 2 2 71AF Woton] ATP ¥ inosinec} 5.92 ¥ 3.3.1
mole/go] 2, YA RS vlgke g2 Yelydc). 7ixtulode 712 o2 IMP o] 71 WS ks
Yehi Az o 9] 9] RS2 ko] Ak

@ A5l ®

2E0]9] A= QA FoA inosined] §EFo] 1528 mole/g 2 7}AF wWekern], AMP ¥ IMP7} 8.64, ¥ 65.03
mole/g®] £20.2 7} Wekw, 28] o AREL vl R o2 Yehgr} 474} 180, 200 2 220°CE 7tdd A
<o) ATP, ADP ¥ IMPE 30| 7}-43}g] 2, hypoxanthineS Z7}3}4] 1L, inosine® AMP+ <7t F7)319].2
U 7 #sh= alo)slec}. 2x9] A4-% inosineo] 17.34 mole/g e 2 7} %3k IMP, AMP 2 hypoxanthine©]
6.44, 5.64 % 3.54 mole/g& o2 Wkon), 18 vigeigir}. 71d 22 o) i} A= 250l F4-s) v)
soiich.

@) FAFED

Nucleotides Zoll A= AMP ko] 29k A5A RollA& B2 #4E vy or 53] IMPE ZF 248k 7
257 933 7o) E7]& Holgt}®. = Hayashi 57 HAE X4 529 Aol disle] tjelats) 7t4=4 o
Szl AR 3l nucleotides?) §r19Fe ekS B wstded o Ao ¢fsbH cytidine-5'-mono-
phosphate9} adenosine-5'-monophosphate & t}¢] ¥H-8}.1, inosine-5'-monophosphate §- §-5oli= 7] &) &= #]
gttt slel el CMPE A ojshd B A7A7el A8 dx|shgc}.

@) A7)

3] nucleotides ¥ 7 W=1313HE0] epe Table 73 it DA EFE Fekg v Hr|7)9) 474
= 7}7} 307.82 mg/100 g, 279.89 mg/100 g2 2 Z7}3hg] o1} A7) (242.81 mg/100 g)ell A= 2k FHaslda A=

Table 4. Content of nucleotides and their related compounds on heat treatment conditions of fish meat’®

(umole/g, dry basis)

Treatments
Fish Nucleotides Riw Steaming Broling
£ 100°C) o ° o
- ( 180°C 200°C 220°C
ATP 220 1.96 1.84 tr tr
ADP 3.24 3.11 2.97 tr tr
Yellow AMP 12.10 12.92 13.01 13.79 14.24
croaker Inosine 18.19 19.69 19.14 18.46 19.21
IMP 7.19 4.46 5.57 6.29 5.04
Hypoxanthine 31.23 5.85 6.40 7.35 5.83
Total 74.15 47.99 48.95 45.89 42.32
ATP 592 4.04 3.86 tr tr
ADP 0.50 0.31 0.27 tr tr
Brown AMP tr 1.68 0.28 0.19 0.12
sole Inosine 331 1.26 1.34 tr tr
IMP 33.21 34.26 34.17 34.86 35.20
Hypoxanthine 1.34 3.41 3.43 4.40 3.48
Total 44.28 44.96 43.35 39.45 38.8
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Table 5. Content of nucleotides and their related compounds on heat treatment conditions of fish meal

t36)

(umole/g, dry basis)

Treatments
Fish Nucleotides R Steaming Broling
aw 100°C N
180°C 200°C 220°C
ATP 1.03 0.98 0.46 0.29 tr
ADP 0.28 0.21 0.17 0.13 tr
Mackerel AMP 8.64 10.86 9.57 9.29 711
Inosine 15.28 16.32 15.10 14.39 14.40
IMP 6.03 5.87 6.49 221 3.09
Hypoxanthine 0.28 3.72 6.80 7.47 6.64
Total 31.54 37.89 38.59 33.78 31.24
ATP 1.04 0.76 0.52 tr fr
ADP 0.25 0.18 0.12 0.11 0.09
Packi AMP 5.64 5.72 6.99 4.86 4.83
4che Sy ynosine 17.34 16.42 16.79 16.86 15.69
IMP 6.44 6.51 427 5.94 6.01
Hypoxanthine 3.54 3.62 6.36 6.64 5.81
Total 34.25 33.21 35.05 34.41 32.43
Table 6. Contents of nucleotides in the raw and boiled tissue of horsehair crab® (mg/100 g)
Nucleotides Raw Boiled
Hx - 5
HxR 1 2
IMP 26 -
AMP 60 31
ADP 12 3
ATP 12 -
Total 111 41

21| 22](231.08 mg/100 g)o} 412 4(183.23 mg/100 g) o B Z gt 7= 13-28% 7343k}

ATP2] 79 1€ el E Al 9slae 571719 47 l4& 7zH7} 107.58 mg/100 g, 95.84 mg/100 g2 F7}38}
gon, AMPS] k2 %7](43.12 mg/100 g), $17171(36.63 mg/100 g), A2} Q12| 22](35.03 mg/100 g), 4 &=
2](33.27 mg/100 g), 4171(28.12 mg/100 g)2} 422 2713t cl®, Aatatad A2 vl oA doff qbAlgk #og &
214 3129 Hashimoto®= ATP ¥ AMP<= £59] o}v| Al g ohg W= Abeatgo] Qlvha B asigc.

Table 7. Comparision in the contents of the nucleotides and their related compounds of the meat extracts of clam by
cooking method®

(mg/100 g, sample)

Cooking method

Nucleotides .
i . . Microwave oven Presure

Raw Boiling Steaming Frying cooking cooking

ATP 86.84 95.84 84.45 107.58 85.82 47.79
ADP 40.41 44,60 40.59 73.71 82.76 50.21
AMP 25.48 28.12 4312 36.63 35.03 33.27

IMP - - - - - -

Inosine 55.82 61.60 39.28 50.94 54.12 30.23
Hypoxanthine 45.06 49.73 3537 38.77 23.35 21.83
Total 253.61 279.89 242.81 307.82 231.08 182.23
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Table 8. Comparision in the contents of the nucleotides and their related compounds of the meat extracts of squid

mantle by cooking method® (mg/100 g, sample)
Cooking method
Nucleotides i P

Raw Boiling Steaming Frying icrowave resure
ATP 52.40 78.61 68.81 62.05 43.90 50.93
ADP 42.24 63.37 32.78 37.97 27.20 32.09
AMP 24.85 37.28 57.74 55.87 4391 45.03
IMP - - - - - -
Inosine 17.81 26.72 14.47 22.16 12.48 28.48
Hypoxanthine 15.16 22.75 12.19 24.06 8.61 11.23
Total 152.46 219.73 185.99 202.11 136.10 167.74

Table 9. Comparision in the contents of the nucleotides and their related compounds of the meat extracts of squid
arms by cooking method* (mg/100 g, sample)

Cooking method

Nucleotides X
- . . Microwave Presure

Raw Boiling Steaming Frying oven cooking cooking
ATP 68.48 107.34 76.08 85.64 62.61 98.81
ADP 49.29 77.26 71.86 43.28 69.72 23.00
AMP 27.70 43.42 30.44 67.00 28.14 30.59
IMP - - - - - -
Inosine 34.56 54.18 44.41 58.22 18.15 13.13
Hypoxanthine 20.88 32.73 32.30 41.13 15.17 29.99
Total 200.91 314.93 255.09 295.17 202.79 195.52

() FEF(A)

2.7o] o=o] WAl sgEe] S 417](219.73 mg/100 g), F7171(202.11 mg /100 g), %] 7](185.99 mg/
100 g), 3FH<22(167.74 mg/100 g)°] &0 Egton A} Qx| 22](136.10 mg/100 g)oll e FHA3tde
ATPS] e A oA 52.40 mg/100 golr} 417](78.61 mg/100 g), X 7](68.81 mg/100 g), F7171(62.05 mg/
100 g)°] 7= Zr}slz A= Q=) 2e] (43.90 mg/100 g)ot 3F2 €22 (50.93 mg/100 g)ellM &= ZFAashe] A=}
SARE A vk IMPE ZEEA] 93ton] AMPE AA R E 24.85 mg/100 g2 BE Z2P oA
2718 ngon A7) (57.74 mg/100 g), $17171(55.87 mg/100 gy} A A o2 o] et}

thel v e)e) AAtgasgEe 2 AA ZE 20091 mg/100 g, 471014 & 314.93 mg/100 g 2 718 £k 2
2 Thgo] 7)7](295.17 mg/100 g), 5] 7}(255.09 mg/100 g), A2}l 21 %] (202.79 mg/100 g)e] <=0)gl o v, g &z
2] (195.52 mg/100 g)Al ol 7HAasHsl e}

IMPE ZA257] ¢iskon), AMPE 57)7]olAE 67.00 mg/100 g2 2 7HAF 3k A2} 17] (28.14 mg/100 g),
QF2&22)(30.59 mg/100 gy el &% RAo) AuH oz A vehyich 28] ATPEPA 224 IMP7}
UehdA] gokisd olAe AAFe] 28 FaA2F AMPeX IMPE #]x| 931 B2 adenosinedmfh
=]¢] hypoxanthine 2 & #-3=7] dj ¥R 2 Azpc}®.

3. 714971

(1) MY Fof 7 ,

7}AEl9} 27)9] A4 TMAOS] 3eke A5 ) 585, 49.4 mg%o]d 7o) &7} 180, 200 B 220°C2
syedgto 24 521, 33.7, 50.6 2 31.5 mg% 2 50.9, 30.6, 50.4 2 304 mg%E Z FAF HolA| ggter 27]9
ASole FiAE R} 2F o] Ftashe Ao velyic). & creatinine - 2719} 7ixbr] BF shd el 23]
2gE 2P, -
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(@) A5

2E0]9] 739 TMAO ek sle A Fo)A 31.1 mg%o]d Ao) 4k vl 20.4 mg%he 7H4stdon,
180, 200 @ 220°CE 7}d%}el wa} 16.7, 17.2 2 149 mgh= ZHastgdc). 28]3 TMA k2 X 88 7 g
o) TMAOZ} 249l wa} Aid o2 Zrishe 43S veglan], o] TMAZL 7152 73 A< dq7
e 22w glth. AARNA 3.7 mg%old 7ol 4741} 180, 200 ¥ 220°CE 713 dtel) whe} 11.5, 139, 143 %
14.6 mg%2 A% 3718 Jehlidloh. Bx9 A$x m5ei9) njkd AgS vYehidded, A g =
TMAOS$] #teko] 26.2 mg% W 7o) 4kghe wie} 180, 200 & 220°CE 7}d3}AL wol= 175, 15.7, 154 &
14.8 mg%2 7}ast el TMAS jHake 7tdgo A Z71jMe ngled], o]l 2F2 & o 47 71dd o &
2 TMAO~} #g=lo] TMAZ #3548 & 5= 920, $ creatinine?] F3-& 3150, FX 25 7FdA &
AT RGP,

3) &R

$7197]% glycine betaines} TMAOE & FHal o A 8o dislo] 30% ojAte] B-& & FHdhe Aol 571
Ad] 2158 AolA §Heke] Wol Z718tg . Hayashi -5*& snow crab(Chionoecetes opilio)?] thejat & o
A8 BAAgE 2AR st £ 3851 S ES AP $52¢) omissiony} addition testE- A A
& A3} §-2)olul Al Fol|i= alanine, arginine, glutamic acid 78] 3L glycineo) Stof] Zo] FoJE 3} t]Lo] 7]
of] glycine betaineo] $-7}3 <l od &S v Aoz Byt B oo 3% A E o) 5] =3 AEo)
9ol Be ofo 2 el gl 2 ¥ felov|:AME S} trimethylaminoxidet= A)9] 57 2te] zleldl 7]
sl AEE ks, Z4E A9 st fejolninal 2 43 dEFE 5o glycine betaine F tri-
methylaminoxide®] g2k A 2 §52h-8ol] o slo] RviAdRoll B3 U FAIE P2 Q1S A o2 PeoXi).

Table 10. Contents of TMA, TMAO and total creatinine on heat treatment conditions of fish meat’®
(mg/100 g, dry basis)

Broiling

Fishes Compounds Raw Steaming i
180°C 200°C 220°C
Yello TMA 22.9 301 31.2 30.8 31.6
oo ak:; TMAO 49.4 337 315 30.6 30.4
Creatinine 523 47.6 454 45.1 453
Total 124.6 1114 108.1 106.5 107.3
Brown TMA 16.9 18.6 214 221 20.5
sole TMAO 521 52.1 50.6 50.9 50.4
Creatinine 65.1 65.1 63.1 64.8 65.0
Total 134.1 135.8 135.1 137.8 135.9

Table 11. Contents of TMA, TMAO and total creatinine on heat treatment conditions of fish meat™®
(mg/100 g, dry basis)

Broiling

Fishes Compounds Raw Steaming
180°C 200°C 220°C
TMA " 37 115 13.9 143 146
Mackerel TMAOQ 31.1 20.4 16.7 17.2 14.9
Creatinine 3412 3201 2995 287.6 285.4
Total 376.0 352.0 330.1 318.1 3149
Pacific TMA 5.8 11.3 12.9 13.0 132
saury TMAO 26.2 17.5 15.7 154 14.8
Creatinine 469.8 410.2 408.7 390.5 3754
Total 501.8 439.0 4373 418.9 4034

-559-



Table 12. Contents of bases in the raw and boiled tissue of horsehair crab® (mg/100 g)

Bases Raw Boiled
Glycine betaine 495 517
TMA 1 2
TMAO 380 420
Creatine and creatinine 6 6
Total 891 945

(@) AN

3] f719713RS Table 13, 149} 73}, o3-S QA 2.2} 75 glycine betaine FHeFo] 188.16 mg/100 goljAj
7tdgtel] ule}l Z7)sled 60 7Hd Al 196.00 mg/100 g2 2 oF 4%9] 715 Bgth. TMAOS} TMAS] Frh=
X okt 3o A{PAE nG .

oighe] Zelapdd 5719719 F28 1y gr)dixe HokE Aol E Bo)x] ko) grjEzs], K7, ¥
71, AR A 28] €02 astged 53] AR AR A9 o 30%71A] 2Hasidct

) FEF(@Al)

249 f7197] FFE AFEt Fof HF2, ol glycine betaine] 3¢S 2Z}7] 344.96 mg/100 g, 305.76
mg/100 g °] %t}

Table 13. Effect of cooking times on the contents of quarternary ammonium bases in the meat extracts of clam®
(mg/100 g sample)

Cooking time, min.

Qutemnary
ammonium base 0 15 30 45 60
Glycine betaine 188.16 188.20 189.14 190.12 196.00
TMAO 5.20 5.10 5.11 4.50 4.00
TMA 4.00 3.88 4.82 4.80 4.94
Total 197.36 196.68 199.07 199.42 204.94

Table 14. Effect of cooking methods on the distribution of the quarternary ammonium bases in the meat extracts of

cdam® (mg/100 g, sample)

Quarternary Cooking method

ammonium " . . Microwave Presure

bases Raw Boiling Steaming Frying oven cooking cooking

Glycine betaine 188.16 187.56 149.94 143.62 132.07 160.77

TMAO 5.20 5.10 3.55 5.27 4.69 5.39

TMA 4.00 3.38 1.38 0.95 0.98 0.62

Total 197.36 196.04 154.87 149.84 137.84 166.78

Table 15. Effect of cooking times on the contents of quarternary ammonium bases in the meat extracts of squid-1*

mantle*” (mg/100 g sample)
Quternary Cooking time, min.
ammonium
base 0 15 30 45 60
Glycine betaine 344.96 324.38 289.10 214.62 200.90
TMAO 66.80 43.00 53.40 45.40 51.20
TMA 8.80 9.76 9.60 12.20 11.20
Total 420.56 377.14 352.10 27222 263.30

*squid-1: Aug. (Pusan, Kwang an dong).
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Table 16. Effect of cooking times on the contents of quarternary ammonium bases in the meat extracts of squid-1*

arms (mg/100 g sample)
Qutemary Cooking time, min.
ammonjum
base Q 15 30 45 60
Glycine betaine 305.76 269.50 240.10 220.00 210.70
TMAO 54.20 92.40 42.80 57.40 39.20
TMA 8.80 992 11.40 11.36 12.80
Total 368.76 371.82 294.30 288.76 262.70

*squid-1: Aug. (Pusan, Kwang an dong).

Table 17. Effect of cooking methods on the distribution of the quarternary ammonium bases in the meat extracts of

squid-2* mantle®” (mg/100 g, sample)
Quarternary Cooking method

ammonium ;

e . . Microwave Presure

bases Raw Boiling Steaming Frying oven cooking cooking

Glycine be- 459.50 432.09 325.68 358.08 394.99 338.07

taine 93.72 60.33 63.84 66.39 65.52 68.14

TMAO 30.88 34.25 20.79 13.63 1940 8.24

Total 584.10 526.67 410.31 481.10 479.91 411.45

*squid-2: (Kang ku, kyung puk).

Table 18. Effect of cooking methods on the distribution of the quarternary ammonium bases in the meat extracts of

squid-2* arms® (mg/100 g, sample)
Quarternary Cooking method
ammonium - P
bases Raw Boiling Steaming Frying Microwave resure
Glycine betaine 358.08 315.62 300.58 309.01 312.74 304.27
TMAO 26.54 45.25 46.03 50.32 48.62 56.49
T™MA 22.45 2531 19.50 12.30 17.52 6.42
Total 407.07 386.18 366.11 371.63 378.88 367.18

*squid-2: (Kang ku, kyung puk).

s Fell 4] TMAO §Hedo] & b 2ol AA £7197] 5 < 16%+ AR A2 =3 A7 35 71
off &3 glycine betaine?] FeFo] F71xt RAzhs w2 7t A 7te] whe} ZHAadte] 604 FHd oA o5, ue) 74
7} 38%, 31%7}12) 7F4a3td ).

ze|a ol o2 Aol §7]1%97]9 F=HsE v glycine betaine &) ko)A EUw 459.50 mg/100 go|
1} 4171(432.09 mg/100 g), 3418 Q1A 22 (394.99 mg/100 g), 517171(358.08 mg/100 g), 34222 (338.07 mg/100
g), X71(325.68 mg/100 g)2] -0 2 =1 FaFo] Yoprl. thelE glycine betaineo] 358.08 mg/100 g7} TMAO(26.54
mg/100 g) 25 2|52 0c} 1 §epo] Ugton ze|ibye] w& wstE As| R glycine betaine 2§23} v}
2714 2 % 71(300.58 mg/100 g), 3+ &22] A (304.27 mg/100 g) 714 e}

v.a B
SR AEE F2% £24 el Feo) Hu] ZEAA B FoY ] Fxstel ARNFo2 Yohe|
¥ 9w 1 $8BE F1 0. 2 o g o e 5 °°P“J1%4_°ﬂ w13 @ ] Foha) A, 22, A
2 ol el cdakne] A% 5 ) whge) ddofdel ol Yol ALEEL DAL Wgeled FAE A
™ a9z o) Fg YD ur} Fo) $4% ne UMY 4FL AFEN] AN neAlIA 20
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