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Usefulness of Ethanol as a Quality Index
of Fish and Fish Products-II.

Changes of Ethanol Contents in Raw Fish During Storage.

Haruka Iipa, Toshio Toxunaca, Kooji Nakamura and Yoshiko Oora

Abstract: Recently, authors studied the relation between the quality of canned albacore
and its content of ethanol, and reported that ethanol content seemed to be useful as an
index of the quality of marine canned products.

So first, in this paper, the analytical method of ethanol in fish by gas-chromatography
was examined. And then ethanol content of several species of fish during storage at
1—3 °C were measured and discussed in comparison with TMA-N content, volume of
volatile components and pH. The sample fish used in this investigation were sardine,
mackerel, yellow tail, alaska pollack, sand fish, horse mackerel and tuna. The results
obtain were as follows;

1 The analytical metflod of ethanol used was as follows; An extract with sat. picric
acid from fish meat was bubbled with synthetic air, and volatile components in this ex-
tract were led into a U tube that was immersed in liquid oxygen and trapped under the
following conditions; air flow rate—80 ml/min., water bath temp.—70 °C and flow time—
10 min.

Then the U tube was connected to GLC, and volatile components in the U tube were
led to GLC and analyzed. The recovery of ethanol in this method was about 80%, and
was enough for practical purposes.

2) Ethanol contents of raw fish increased during storage. And the ethanol con-
tents of all fish species were 3—5 ppm except for sand fish, when the odor of spoilage was
first perceived by sensory evaluation test.

3) Changes of TMA-N and total volume of volatile components were similar to that
of ethanol contents. The pH of alaska pollack, sand fish and horse mackerel increased
until about 7.0—8.0 area during storage. But the pH of other fishes was in the 5.5—
8.5 area and there was little changes during storage.

4) When pH were below 6.7, the ratios of volatile TMA to total TMA content in
fish were 0.2—0.5%, but ewhn the pH were above 6.7, the ratios were 1—5%.

5) Commercial can were analyzed, and much ethanol was measured in flake pack

of canned yellow fin and small piece pack of canned pink salmon.
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KwZELIY, TENEMOELLBRBYYF I~ o kBEFHOESRALHTL, ARECEED=
27 —AHBBHERDZ ERHE LAY,

ANEORENMETT2 L, FOGHP =2 —ARERTEZ LRELHBALATETD, L,
=& —ADEREVEEET L ELC—EOEATHEML, I 5REZHEOMBEFEHATF, L ERMC
BHTEE, BEFO= 2 —ARMETHZ LRI DEHOBES XONRBORBEYHET B LA
BEEZBRD,

KENTROERS LONRAORBELHEOREL LT, %< OUBEWNE I CLENBEIRREIL TS
2%, O X 5 nBGLE Lo LT, BEBESEY © X5, BRELRSRIEEREL LTH
ETEHENACLR TV BT ERV, F2C, BESI=x ) —A2iEELTLHE L, WRAEHAR
OFH R ICHBOREHTEOMBY BN E LTSEHOERE T ~Tt, FRETIX, & LTHRADH
Bho=% /7 —LBOEREL Y 2F47 v (TMA), RESKE ERMERS) X0 pH nEd ®E L
TN BRRE L,

FEERR

1) TH#/-LERE REYEBORNMC s ) vBE Lbiche oM X, 7,000rpm TLORREIL
L, 20LER 7 —ETEALTFRPRK S Lz, RERO 2ml2 AV CHY L AR EBEr L v
RS TRE L, BL, FIRO&HETIE= &/ — A ORI T4 T\ WO TRIBRE SOV TR
Mz tco MaDEHE BT HEIRERLE LR L, BEREY®E, ARESMEYE T LY
REE RO =& ) — A OEBBIIE {10, ARRABRPOKSEREI LY, UFEFFTKE
L, USEEMNELIRRE e »ko BARNORBE, BIBEE 70°C, AREXERES som/, HERRE 104
B, TDEMBETIEHEM L= 7 — 1A DEILERIIH 80% THh -7

GLC &3 KkDBmH ThHhDH, BB ; Bt GC-4CM, FFTAH| ; Porapak QS, # 5 4 ; 1.5mx3mm 7
AN T A, HTARE; 150°C T104, £O% 200°C ¥ THIE L TREYE B oo BEAORE ; 170°C,
* U o —HA; Ng30ml/min., 5% ; FID, 1 v 5 71— % — ; B E-1A,

2) REBORMEE FHOFE? CEUTHE L, Thbb, MFLASE 2 AV, BIBRE 40°C,
B RS EES S0 ml, HMERMI0S TEK L% L, GLC 2#iko » 7 AL 150°C T 1048, £0Hk
4#4r5°C3o190°C ¥ THE L, £4T04M GLC 4k, C0RhDEHER=5 7 —A JlERL
FAETH5,

&1 =2x, -, (EtOH) FinEivsiss
(1) #& 80ml//min. 10 min.
AKlml+ggfie s v v 1 mi+EtOH 5 pug

TR #ilZ EtOH & EUREE
70°C 3.905 g 78.1%
75 3.960 79.2
80 4,305 86.9

(2) {BE 70°C, #£& 80ml/min. 10 min.

7o wmEOHE  RIEECHE R
2ml 1.87 pg
2 2,5 ug 3.86 79.8%

2 5.0 5.9 80.8
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T.L. B.W. HREH
< 14 v v 17 cm 40g £ZME3E

e »3 39 586 1

-~ -z F- 47 1,086 1
Arto xS 46 741 1
PR A 1 17 39 6
7 P2 18 54 4
- v =3 e s ﬂ]%

3) TMA-NAROME HXDOFHEY iw#EL T, GLC THHF Lz, GLC DL&BIRKDED Th 5, %
B B GC-4BM, HTAH; 7RrE VA 7103, #54;3mx3mm #5AH 5 A, #JA0E; 140°C
T TMA % JlEH 200°C ¥ THE L CBRBRIYBRE Lico BADRE ;170°C, 4 ) » —# 2 ; N230m!/
/min., B FID,

9 BE RAFE LAV EABLE 2R L, RBER~7e%BRVWTFY Y YO E £1~3Co 8
BHTCITREL, —EPHBECRIHLUTHEHR LT, =47, ~2 %, 72113~6 BOEERYED
MARE LT~ L b DR FRA LI, ~ 7 rii7w, ZROVDOPE OB OREE L, -5,
Fr 27ROV TREBADMICMERICOWTHH L, il =4 7 VIR T ol el
ERODDOE K474 ATHRELTREDB-7cb 0, FOMOMABIIERETS THALCBEDOE L
DI,

5 BROEBRCETBIERAOTL H1~7cfkEbo=s -1, TMA-N, pH ¥ X ORESE
DELE BRI L BERLGBRAVF IV —F—Dh v v FETR Lo B0 Fiof L&t
FCIRFICRBEETEINERNCED SRR TH S, i, ZHRTEER, HETHARTDWT
DREMEYRDL LI, M1, 20 TFTRAMEEENO - - 7R LED, cHARRK1I~TEH_ETSS O T
TH Do LATFREHEEJlich <5,

PH <A v, 4.5, ~n=st, 72, =7 oS0k R0E A CIIRABREIERO pH 235.6~6.4 & {E
o TORERL EBEHERIR E A B e ot T oD pH AT, BRI 6.4 55 7.9 fEE
TER LIz =7, BHADAY PO X T2 220 pH 3B, BROTEN S 7.0 43T, P
LIz 7.5~8.0fhEECERL, BMMENRETIEMOHET Lic, XBHEMERD pH 218 T+ 5
L, VX, A= FTHRMAHDTHRRRE 6. 0~6.4 DRI h oo —F, =7 edaED pH 136.6
~7.7 LEVER TR L,

IZ/—LER =327 -ASBRASADAr VY FS, ~Z 2 TIREELEBLUGER»SL, FOMo
FHEBTIPLERT F6 BALBENSAML, FO®GIEM LT oo BRERERD =2 ) — 14
BRBER IR, =47, $.3T18ppm, 7, w7 n, Ay bTHETF, ~x 82 TEFRER 20,
26, 32, 85PPM TH o7z, ¥f, RIFLAEYELT, FHEHUETHEETRE (hE C3R) BNRELLE
B (HWFRORH) hb=g ) —ABOAERRED SR,

MEAREEBARAOETIL, =&/ —AGBRIZESRAEREZEZA LN -T2,

TMA-N&h TMA%EE&H:;/—»@%h&ﬁ%k%ﬁ%ﬁbto%K,mﬂ/—»ﬂﬁﬁbk
RR EERMCED O BB ETRAORERN, 121F—FK15 L~ TMA 2=& ) - 3 L2
PHELTTILpb, BEETERR TMADBLE L AEVLOLEbhs, %7, A7 v X3, -~
gz, 70O TMA BT, BRAERARS T30~100mg/100g THOBED Fh (5~20mg/100 g) ic M,
LTt . .

MEREERALTTMA BRI~B L, =5/ —A 2R LAR, BT mERIZRD5 R
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EtOH(ug/g) B EtOH(ug/g) TMA-N LR
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10r60 /o v O\, @i X2f Low x @
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BAYE HESEL TMA-NSGBIEHC IRAEMER LI, AF by FdSL 2 2D BEK
Eir2~4 HEUBAER LS, =17, H.3, ~=s, <=s/eCRé~THBUE, B, fi2 L
~, BOBEBTHEmM LI, ik, TUOTRAIA—7ORBOTEILEILTH >0

HEDHR»LESOEEMIAY P ETF, ~Z R, 70T x/,/ - ETMARIV 7 A F &
FIOTCH b, =49, H.3, n=F, w7/ aTil=f ) —-LETAFTe FEHEIN.

ek, =&/ —n, TMAZGERMAREEBRAOEICENRD SR, -Ld, BB FEMCE ~
TMERTHEFCE» -l COBERIL, MEHREEACESTRECENEL, L0LDRERILER
BELTDT72FT7AFEF, 7o+ Y T7AFE N, 7FATAFL FEOTAF e FENESEICARX
HieWi-dThHA 5,

6) Hi® pH L RWMH D TMA ROMFE —iic, AFRRZEROHAO pH 3E <, iEPHET L
PAEEET LA pH LA TS, Lo L, FERIIFEEDOFHAD pH 2HEL 5.5~6. 0 fHIK s 538
%L, £0HD pH 0BFLL Picv T, BRATIIHEOETIRE 7> TTMA BT B,
FHFBTETMARRIBEAER UV 0T, £2TMAS, BEL LTEETS TMADEIS L pHD
BAfRAE TN,

B5F50 TMA 2, EXHEERAO UFEFO - % KOH L L, TMA-N JIEH© GLC BE i &t
LTHlETsziicky, TMARREICERTHZLMNTEL, cOFER LD, %0 pH . TMA
DOERESEEZANHELR 8 KR L,

58 pH 2 BB AR TMA 27 2 & LCHEELE G, pHO LR & & LB LT 7 B8R 28 &
Hi, PH6.7 AR LTEETS TMADOEIEN KEL BB Z EAEILD BRI, Ticbs, PHA
6.7 X hiEV & EIXEMT S TMA OEE120.2~0.5% 1T ER\A, 6.7 X @& 1L 2 %01E B4
CEDSBEBLATENDE ST,

7 HEGEROATRER Rz, DERNCHEREGCTC2 3ORRGHEO=2 A LB EY
BaofiLico BFE L FARES0EEY X500, WThbili&Y, kB EHYA
too Tk, iM&IEA——<~%» P TOEA (BFI5ES A) @B TH S,

HEHEEIZEEE, EBTEM L TR EBRE, POBOEEREB L LToH L, HEBIEHE ORE
CIREREY R, BREAFRIILTT, REHME No.2~5 0= 7 eFHETIE Nod DF ~&F 7L -2 &
D=z —LEIRENSL, LrdbeRFyrsy Hx) B0 IBEVC &, cOEEOERORE
BEN T bR TRETELDTHSL D No.6~T D= AKBEETIE, =2/ —ABIl~ /oL DE
Vs, No 7 DHIREEED =% 7 — L EiX No.6 DR FHDOEZEDOH 2 C Hx M b B 2 otee ST,
No.7 DEFHDOEFERNL No. 6 DERFEFBICHNTHENE - T b DETL D, CDISK, S &b
BOKED B VCITHETHEEDOFEHEDIRED—~DL LT, =%/ A E8BOHRBEMIRI LI,

®3. WREESTTER

M Eemrl B (am HX(% HWR(%) IMP(%)  pH
1.2 v 4 W & v+ 3E(858) 177 0.24 6.0 40.4 53.6 5. 98
2 vV oF H n n 35(85 ) 198 2.48  16.8 51.0 32.2 6.02
3. " " 7 25(155 ) 278 2.77 5.9 29.9 64.2 5.95
LFEAgFT7V—27 0 n 25185 ) 190 4.40 36.3 31.6 32.1 6. 40
5. EVFHTI L= N v 28185 ) 285 0.33 8.0 32.8 59.1 5.95
6.575 7 b= RAKE F 25220 ) 297 0.61 15.8 56. 1 28.2 6.40
7. " 1 (RHE3) " 28220 ) 215 1.37 37.0 49.1 13.9 6. 60
L S " 28(220 ) 100 0.89 6.1 46.2 47.6 6.22
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BBEOT A2 —AREIETHHEL LTE, GLC BLMCHEBINEED RAFohsa, 7Torza—1BE
RHLBEL v PRSI, BREBRENNEL NS, BEOE b LANKETS &, HBBROLD
REOFHECIHIKET A 2 —AISBETER, 2O X3 imeERTE FEOBFO=% /7 — /A0
IR (80%) 11, GIEHETEBERELEbRD, Ehit, BREBRE LT, =&/ -4 2ug R RETH
EFBLF - ETCTETARAY —ALEBEDT, 2D 10% D 0.2pg D=/ —AHERICE
HCWHITBIETTETH 5, BROER, BESLThEETLTWEWARTE, F+—-bET=5/ -
DE—27DR (7 PTAFLF), B (FrE¥FVTAFEF) D= 273 ZREERELRLRVOT,
0.2 pug LTFOOHNREELBEL B 70

%EO%D%N¢®15/—wﬁikﬁELﬂTba%%ﬁ(77ﬂuﬂuﬁ$¢0)D#%%ﬁ%?é
L, =AUy, H5, A bUES, TUTR=E —AER3~5ppm, = FrE LU & K T2 8~15
ppm L % LHEETENEENCRD bR S Z L8 END BRI,

< reid, BEETESRETS E CERIHONBEILETHY, BEREHUELEI L1-2DT, £2F
BEHEZOHEERYBENCAR T, BEETEORERSYIAR L LAY, —HoHEZHI6 BATT
Tl [oPme | #RLTEh, $TMABL 6 HELLEHLTWS, ZhbDZ L ¥EELT, 68
HLOHEORPHEETEORARS T <~/ li0oRELAUL 3~5ppm D=2/ -1 &8
Bl o TREETOHERELTAENTELTHS I, ~=FTHEAKLEBEDLRS,

PPl ~EAREABARES b=, —AGEA 5 12ppm &, 2HBERT T 10ppm LT,
Lal, TMABI1 2 AETL5mg/100g L Alehot, 20X 5 hBlb B B0 T, LROKREEICOWT
sk, BEBDLETHS 50

=& ) — AR N 5, 75 e VESEREMARL hdroh, —BHMLREST
Bo COERELT, 7AFEe FOERBTREND D, 1 OoRIPCBEBLTEITION, Ho0VIL
OB LicledICB T 20038 bin Tl BREBTO =%/ —~ A EROFEE LT Leke
BT IREIER, 7 i BOMAHC I AFAYERLTC, LT, ERO7 AT e FEOBMER
IWBART, TP 7AFe FORBTRIZERD EELLN D,

Sxw, VEAEDLHBESEOSTREY R LI, chicsLic=x/, — A5, WROFEHHEME
FC—BThDERELA L HERD, FVAt, EvFH<saBOEEIER BA BRi X oTR
PERCBEIND, Fh, ALY ADOEETOLTFa— 23, 75T b TV3DT, ZhbHDOT
B g ) —ABEET ATRENTSEL LN BN L TH B, Huue? ik, AETEPER HAT
Bz —AEERCSEhs =2 —ABOEETH B, EHOBEORVLDLEWSOTI=
27 —AEENKELRRADT, AEYAETALCREBIBFTO=F / — 1 OHERIH T H KETLM
BTRiRwEHREL T2,

EROFER L Huue OFEE"Y 2 T8 &, FMETO=% — A8 Hiue DHTRER DT AHKT
105\, COERARREOEVCIC L 500, HTEDOEVILISZLOTHLMN TR, Hiue OFE
i1, TATE FEYBELCE, TAz—ARTATe FRBLCHETHENEE LR, FAETHY
#- GLC @9z A% Porapak QS &M A %S FREECHEL, 2D, =F /) —AOE—7 37t TATF
L REFrbEAVT AT FORBEELRADT, KETIEEV R =8/ —ADZFHEL TS L
#Hzbhb,

L4, T2 ASEOMERMERELIGKBIEL, BEORLLFEHE LCHEFO=2/ —1 58
LEEHNEER L OBEL Y YREATATFETH S,
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BEHAERRRO =5 — A SRSVRFORBOEREL LTHHLEL, =5/ -1 ORERB IV
BRERTO=F ) — A EROBAROVCTRE LI, BBELT, A7, F5 ~=F, Artd oA
5, ~E~E, TY, =ekhl, 1~3C iR L, #0ROo=%/,—A, TMA-N, B& (ERERS)
Oafs I pH #BE Lice ks, TREFCOVTLIRALSSLT 42—+ ERFLIEL

) HEhD=s s —A BRI 7 ) v EEES CERERS YRS L, GLOCHA LT Lo &
DFHE L D= & s — A OEIREIIHBZ% TH T

9) =z —ABREBRFAOKRINE & biim L, FROCHEETRN S L SHES LI
ﬁﬁ#&%ﬁ?bﬁ@ﬁ&&htoC@ﬁﬁ?@;ﬂ/—»gﬁn,»ﬂ»ﬂ%%b{3~hmmﬁzoto

3) TMA-N£, RESEOEL~ s -vid=x/-—21BOLhEBIER UEARZR LR,

4 %w*ogTMAoabﬁﬁ?bTMAimpnmﬁ%<%§énxma7qumawmﬁ%
pH 6.7 LA E X 1~5% TH 1o

5) R OMDTRBEEC OV TAN LI L ZD, A~ Fvr/r7 V=7 L AAGHECHBNSBO
25— ARBRH IR DN -7 THLDEFETILL bIEHERFO L AFF VT VHNTE DB
<, EROBENBEVLDOTH T LHEEINT,

X ik
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