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Study on the Several Chemical Tests for Estimating
the Quality of Canned Product-II.
On the Canned Sardine and Masu-salmon

Haruka Ipa, Koji Nakamura, Toshio Tokunaca, Kooichi Saro,

Chimaki Hosuino, Shigezo TeraNo and Takeshi Furukawa

Abstract: In the previous paper, characteristics of several chemical tests for estimating
the relation between the freshness of raw material and canned product were reported
using mackerel as material. And it was found that IMP ratio, DAM ratio (DMA-N/
TMA-N), ethanol content, histidine ratio (free histidine/total free amino acid) were useful
to estimate the relation between the quality of raw materials and canned products.
This stury was carried out to find out the effect of difference of fish species on the
usefulness of these chemical tests using sardine and masu-salmon as materials.
The results obtain were as follows;
1) Determination of DMA-N ratio, IMP ratio, histidine-N ratio and ethanol content
in canned products were useful index for estimating the quality of raw materials.
But, the values of DMA-N ratio were different depending on the kind of fish.
And usefulness of IMP ratio for estimating the quality was limited to the stage
of initial change in freshness, on the contrary, ethanol content was useful in the
later stages of storage. The usefulness of histidine-N ratio as an index for
estimating the quality of raw material was limited to red meat fish.
2) Quality ‘of raw materials used for canning could not be estimated by determana-
tion of histamine, volatile carbonyl compounds and volatile sulphur compounds.
3) Several commercial canned products were analyzed practically by these chemical
tests. And the nature of raw materials used for canning were evaluated by

considering the results obtained.
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Table 1. Organoleptic inspection of raw fish and canned product.

Organoleptic survey Organoleptic score* of
of raw fish canned product

0 Very fresh, pracictically no odor 5
3 Fresh 4
® 8 5 Fresh 4
.'g E 6 Fresh Slight ‘““fishy odor,” edible enough 3
&)‘e‘ p 8 Indication of decoomposition 2
8 10 Initial decomposition 2
12 Decomposition 2
15 Putrid, skin was slimy 1
0 Normal odor 5
g 3 Normal odor 4
k S 6 Normal odor 3
B g 8 Normal odor, meat was softened 3
5 | 510 | sSlight fishy odor” 3
= A 12 Initial decomposition 2
15 Putrid, skin was slimy 1

* Scores were given by JAS

® Sardine
'y O Masu-salmon
[o] ]
)
bd o
8 20 o
— o}
(o]
X .
<
: ° o
= °
=
<
=
a
~ 10
°
o]
1 L [ 1
o 5 10 15
days in ice

Fig. 1. Changes in DMA-N ratio* of canned products.
* DMA-N ratio: (DMA-N/TMA-N) x 100
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Tlilroteb D Bbhs,

DMA-N HIC & ZRRIRM  n# Lok m THKOMMIcIE, DMA-N k28R TH5 2 L2 iERCR
Rfro T4 TR LIOY 7 T < AVAREDO DMA-N | & RO KB OB Fig. 1 ©F L, WA
BLLICHEORGFBED H8E L BROHIZIRO~ D 30% X h{EL, 0% HHBRTHo1 <
47 Tik8 BT CRRE—EDCHEL AL, 10 HLBERA L1 —F¥ 75~ ATIXI2B B ¥ CRAK
ETL, BEABELLRL 15 HETIIAELLEP L

8150 DMA-N iz o\wTid, &£io=2eb, #v4+,9 330 G CEBOMEN BN R GBIEOE
B/ hEL, FROBEETHH»S, EERNCIECET TS EYRBELTV-50, FKRO~1
vy, 753 ATLARLERTH oo L L, 7ol Tt DMA-N A% 40% Ll ECREHE
BRI, 20% DT TRAROARREREIWEY A, AERTIL, 0HEOEEN S ORGDF DML,
FEREERBWR b T, 20% Thote TDL 51, DMA-NHZR/EI X b, 3 5 o ey
FHETABEOMENR R BDT, A—ORELEH ORBYTIIDHZ LI TELRVWLEbhS,

EXFILCLBRRFE ~1 7 o ofBEBRBORRAL ThNLORRBESA KO X2 I Y EBD
B IVY 275 <~AD 15 HEDEY Fig. 28R Lk, "1 7D R 2§ yEEITL#D 0.5mg/100g
HTF2:5 10 HB 2 CoMimidichofco LaL, 10 HELUBER ML ZoTrbEH LI, —7F,
F I FATIRIS HEECEVLUVSLTH o7

DX ReAX I VERI, BB AFOVOSVEFRTH-TH, BRTHFEI LB, »
ROBEETLTHEMLAVCBARD B, —F, Ee A+ 0wt 2 5<ATE, LRAF
VORRL, BEALTEDLRIEV, ZhBDZ kb, LRAFX I VERYL - TENFLBMBOREY

m
g/100g
Sardine

10 0,0 raw meat

®,0 steamed meat

Histamine

3 o._ ®
/ l\./ e Masu-salmon

e , = 4

0 5 10 15
days in ice

Fig. 2. Periodic changes in histamine content of raw fish
during storage in ice, and effect of heat processing
at 100°C (steamed meat) on the histamine.
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Sardine
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Fig. 3. Periodic changes in IMP ratio* of raw fish and
the products during storage in ice.
* IMP ratio: (IMP/Hx+4HxR-+IMP) X 100
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Fig. 4. Periodic changes in histidine-N ratio* of raw fish during storage in
ice, and effect of heat processing at 100 °C (steamed) and 115 °C
(canned) on the histidine-N ratio.

* histidine-N ratio: (free histidine-N/total free amino acid-N) % 100

2, BEOBFIICIL 60% Fik, LoBEINETT5 & 40% ik, HOLCBEETXBD LR B &
30~20% &R L, WEHO<y O L X {—~FK L1

—H, ¥ 7 =R CIEERADHBEMNOKEIZLAERBDbAT, 15~20% O—EVSATEL
ot . '
HEBE, WRBEOTET, 7 53<ADeAFY v-NRERFhFhETTERLRDL M, <4
7 OREWTL, ThERDTRRE X5—FOWTLL, HBobhith st

BB ICEERTALRLEEENLRT, tAFUV-NHT, B RXFSvOS (7Y, 30
X5 hRFREBEThIE, BoBERECHENBcaYEBbhs,

47D 0BBE, ISHEOEMET I /B ¥ A7r~ 75 s% Fig. 5 WiRLi, ZORTABRS
s, 75=2v, Vv, vedvy, ZARIVEREDEL DT I BIIRBPOBEET &3t #m
Lo, eRFOVIIBREERD Lio 2DX53REL D7 i 7BRAOERE, ACHILEEHDOL > m
F4—F—EOERTHEATEN, LAFT UL, ERAZ I vRY B = VRANODENEE LT, Hic
KPP Lick Bbhs, e 27 2 ViIORBKEE (9 800mg/100g) wit~15H B (# 200mg/
100 g)Ciz# 600 mg/100 g AP LT B, L Le A% I vOERIE, O 12mg/100g T3, =
O ENLHEYBOT e = VEBRERIRTHWS LEBbh 3, XRBRTIZRF Lich o, L1, &
DOFAZa= 756k, Fig.dD<4 20D AF L V-NHOFENERETE 1,
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0 day
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J

Fig. 5. Comparision in free amino acid composition of sardine
stored for 0 and 15 days in ice.
1: alanine 2: glycine 38:leucine 4: glutamic acid
5: internal standard 6: histidine

IH#/-LERCEIBERIFE KEbo=2 /) ~ 15RO EE Fig. 6 KR, MR TR X
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HreowCOREME SN TR LI .

<4 7T, 6 BEET 1~2ppm THoiht, FHATHEETOMBRIARLLh, WEFRN2 L
fot:8 BHETIX 7~5ppm L3NL, DEMEET &ML,

—F, 47 I=ATIRI0HEET 0.7~L5ppm L{EWV_ATH- e, FRETHHEER, MR
EA2 LR X hic 12 A Bk 3ppm B BENL, 15 H Bt 18ppm B ETRE LA, DX
=) —-AEGET, BEETORESHTHLLEE, HERELIBL—KLL, ¥k, ThbORMT,
BEETOWMCELRIEIT, ERBED L~ vy, 25, RF w5, 7oEOMEETORR
Chb=x ) — L& 3~5ppm L H—F LI, Lrl, =%/ —AnEEL LTHREHOEPTHD &
5, BEHLVEET LD % —ARAEIBE-ETH B, COZENOHERTORENRELRSL
HOoBEREL=2/ —AERCHETHZ LIZTERV,

MREEALAZLASWICIDIRNIFE kBEFO~M 7o D=5 -, FurF -1 BOELY%
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Periodic changes in ethanol content of raw fish
and the products storage in ice.
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Fig. 7. Periodic changes in calbonyl compounds of raw sardine during storage in ice, and effect
of heat processing at 100°C (steamed) and 115°C (canned) on the calbonyl compounds,
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Fig. 8. Periodic changes in calbonyl compounds of raw masu-salmon during storage in ice, and effect
of heat processing at 100°C (steamed) and 115°C (canned) on the carbonyl compounds.

Fig. TR, #7275 <ADR%Y Fig8 Rl EELREL, AHEHBEFOAT LA 7 ThAHE=1
LA 3 & L 2 RDH 70, REROKETIX, 0 X5 RELIREDLhinh o1

=R F—ARETA T, V752 AEREN LA TCRE-EORAINE b, BARRLIKELIE
YBULT—EDHEETR L, ¥, MBI b= %> —LOBEENI/NE o T,

7 et — KBRS e R R L, B X h RS {HEM L, —EOEMIRB SRR
oo

TRHESTFAILE= AP EL LTREORMER Y vERTA LBbhaY, BEERRD, XK
Tix, BAEE»OEET S, KEHXN LT o KkOBAKETS, AH L Y BROKEFTIRHORS &
DXV EAELRIEVETT AL EOERT, Reibhi I3 RECVATHBLEIDOEEL LN D,

DEDz EhbkBAaLERE LB, ERME A E= A EAMTRENMOBEL IR DTV,

—7, =& F—-ARSEFCTEDRTHENTSY 5, SEALIERYAS L, M X 3EMT/D
X, KBETIZHEMLAEWZ 255, RBARFERIRCFEERAN, SEIEHEHET R L v @5
BEHELBH B,

MRUESHESPICLBIEMIFE ~1 7 v OBRBRUSHILEHROERN, TRAELY Table2 iR
Lo £ERORBTIE, BILKE, rFra02 72 vHAGEHFHOBRRE NI AR Hoic
N, VAFAYALT o4 FEEDHT, BHCIRERTD »7 MBI L DHEKE, v AFAHA 721 F
I LA, —EEAE R ot REH 7 F = ADORTREY Table 3 Rl #2757 A
TREFHROBERC A FA AL T2 VR, =4 v i, BAEALR LY, BEOMAT
G—EOEMRED LRI o, WThIER X, ST, WERAORChBC X ), RELEHT
50T, BRETFOEEICERBEYRET S LRERETSH S,

SREMOSKFHICHTIRNEOE LY VA - HEOHEI LI L, WEEISENABOME Y
ET5HHTEERY T, FREHOBEFMICH T3 FOELRET UTRLS, BRE—EL T Table
4 R LT,



20 BHE G PR . BkERK . EWS— - 2FRE SRS - S0 A

Table 2. Changes in contents of volatile sulpher compounds
in raw sardine during storage in ice, and the effect
of heat processing at 100°C (steamed) and 115°C
(canned) on the contents of volatile sulphur compounds.

Hydrogen Methyl Dimethyl
sulphide mercaptan sulphide
Days
in ice ng/g

0 Tr Tr Tr

3 Tr Tr Tr

5 Tr Tr Tr

Raw 6 2 Tr Tr
meat 8 2 4 Tr
10 Tr 3 Tr

12 2 3 Tr

15 6 5 Tr

0 3 Tr Tr

3 3 Tr Tr

Steamed 5 2 Tr Ir
meat 6 2 Tr Tr
8 2 Tr Tr

10 3 2 Tr

12 4 Tr Tr

15 15 Tr Tr

0 18 5 49

3 23 7 1600

Canned 5 10 Tr 31
meat 6 4 Tr 14
8 8 Tr 36

10 4 Tr 22

12 12 Tr 50

14 45 6 63

DMA-N t, v 2o v-N Hix#ic AL CARRROENELTH b, HOTERE: L AHERN
BUESLEETHS, L, ERFSVCTIIREC X hENRLSZ L, BECEVTILE#e A7
VEBRDHEWHFHRAD LS hABCELhL T ENBATHD, Tk, e AFYV-NHIHANRN, & 2
IR VvBY — Fit EORNAD - - BECXFARTELCBhNRB S,

IMP i, =%/ -2 &, stemde X 3FEIVNEL, ERHEDORREDRS —BHL k2, WiH
ITHBHEEORVG-BECORMBEELIAE L, BEOETREVCELRITNI S haot, —FH, HHILH
CEEETHELLLBEH, KESBELE, 2DX5 K, MEXFAEREEL LTEYHETR
2, BERS XOEERHR, BihoTwd, ¥k, =27 —ASEIT, BORMATRTN, BEFANH,
fExid, vav=, I VEEAENIhCBAREEC B ML Y, SEFECITERTER,

& I vEaRiE, =47 TR X BB N E ot LBL=I 7 YD L5l A5
DOECRETE 0~1°C L HENHERCENALFET L X2 I vOARIIBRCIELT, Bl
LMo ThOERIN, T, Hle AF SO L WRABTIREBEV VAL TH T, &
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Table 3. Changes in contents of volatile sulphur compounds
in raw. masu-salmon during storage in ice, and the effect
of heat processing at 100°C (steamed) and 115°C
(canned) on the contents of volatile sulphur compounds.

Hydrogen Methyl Dimethyl
sulphide mercaptan sulphide
Days
in ice ng/g
0 22 420 Tr
3 7 100 6
: 6 4 222 6
Raw 8 11 270 9
meat 4, 3 160 Tr
12 Tr 95 Tr
15 Tr 74 Tr
0 27 216 5
3 Tr 39 15
6 Tr 24 Tr
Steamed 8 5 28 8
meat 10 5 20 Tr
12 5 19 Tr
15 7 19 Tr
0 18 69 102
3 15 48 3000
6 Tr 32 38
Canned 8 29 246 132
meat 10 33 654 126
12 12 Tr 56
12 Tr 123

Dz kb, HEHECEETCHER I ZFENAI SV FOMBTIIe 22 i vERIBEBEOER LI
B7nuy

BREEOH A E = A EED RS LTSRS DRI X 5 BN —E TR, HEHEL L5\ 1
AR BhEh ot #oT, ThHLOFHEY S > CTREOFHEIRETE S, 1278, =& 7 —MIBETR
ML, MBMOBEL /NI EnDL, MORFOFTRERL I DHET, FHRAVSERRATH - E
POBEZIXMEL TS5 TH Do

HEREECHTIHE THRESEOOV#EL Table 5 R AL~ F Y - AR EHZIEAE
TixH BN, KEAZOT, BRTRHEIh T v, T, BiFEEBREcHT TR LIL S,
eHFH v (Hx) H, IMP ks lvte 2 % 3 vakiZ, BEONEEI ZERUEELRL, £0ft0
HWEHEERSWTS, 1, 206042V TRKERA» 27

TAFE FERTOWTIL, WEEW ZXELBLS 20~30ppm OB B Y, ThHIIMRAEEHLRE
LHhaRTChs2, FARBROBACI-TTAZIRATLELLL, RELTHERRAIRULA
el ote,

FADKKEFEE IMP EMEL, =27 —A8ESRHEBNS -2 200, FRAOERENR kol
#EIhB, ‘
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Table 4. Usefulness of chemical tests for estimating
the freshness of material use for canning.
Usefulness Chracteristics
. . . Variable d d
DMA-N ratio Comparatively high o : il?n de o feg Se]?
: : Specially in fish
Histamine content Low stored at low temp.
. . For good quality
IMP ratio High fish.
Histidine ratio High in red flesh fish ot applied for
Ethanol content High ggﬁ poor quality
Aldehyde content Low gss;: full for frozen
Volatile sulphur
content Low
Table 5. Analytical results of some commercial canned products.
Hx ratio IMP  Histamine DMA/  Ethanol _ Aldehyde ppm
(%) ratio(%) mg/100g DMAX100 ppm  Ethanal Propanal
TBoos! solid 1.4 387 0.5 34.6 5.7 138 —
liqud 9.1 40.3 0,32 19.3 4.0 6.0 1.3
Mackerel " solid | 8.8 547 0.3 26.5 L3 125 6.9
(;;uce) liquid 10.8 50,5 0.27 24.6 3.4 ° 29.3 3.0
P}g‘;lﬁgmn solid | 12.2  43.1 — 24,9 L0 2.6 4.0
( liquid | 10.6 4.3 — 23.8 0.5 2.0 1.0
%fg;mO solid 6.9 70.7 0.70 33.0 0.1  25.3 12.0
sauce) liquid 7.3 69.5 0.32 27.2 0.2 21.5 2.4
ﬁ;;igz;ed Solid | 7.3 67.9 1.30 32.5 (414) 4.8 trace
with shoyu) liquid 8.6 69.5 1.25 24.8 (434) 7.5 —
Tuna .
solid 16.3 41.6 1.07 39.4 837) 7.7 —
(S\?%St%nsfoyu) liquid| 16.0 47.4 1.04 33,2 2829) 9.8 —

HAD P~ FRFEA 7 VO b= PRTOERET IMP EAEL, =22 — ARSI RO AR
PRVWEBLhARINNLLY, =25 —L8ERiEh o, =X F—A AT Lo,
ChoDEEFRNISHERE2FEA L 0L Ebh s,

H 57 b= AOKEEREE IMP EAMEL o TV B, ABEDY 7 5~ AOKRETH, Y@hb50%
HATH oo wAREEZLCOVTE, Y EERSERT IMP HAVMEL THLEEFATIZEN TV &
WCIRSRIHREY ShTwakd, MAEOEREEHELT IMP Lo EWC LT, BREELE

hofcliXBX

7ol

A7 vi=/nORNEGEEILI=2 —ASBRAEBCE, Zhi3FEE LT, T EREIh v 2 Y
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2R EETEEBbhD, #oT, ¥ vaRIVABRIV VOIS R=8/ —AZRBELT-58HE
PR AEN USRI, =% — A8 ERREYHET A RECRE b, TOBHI X bR
Tk » 2RF LI

UED XS hiEENHAT, HREORAIC X W EROBELHET B8, RRAE HEOR
f, minotEi S ERL, $or0REE) LEASHLHELTTS BENDS I,

®E 8

Vi - BEOBRSEHFL, EEIACEHAOBEYHETS LEEREY RVHTHENTUTO
ERA otz BIHTIX, <~ %AVTHEORLIFEILUAREED, EHROBELHEORE
CHT 2 EENMY ERT5 LR FBOENI LT 1

*ﬁiﬁnﬁﬁoﬁmrl6%&&6tbm,v47xk%ava&mm1ﬁ§®%$%cm\rjﬁ
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