HOKKAIDO UNIVERSITY

Title HISTXADHREERDICRIFTHLORBETROTE
Author (s) =, EE; TAKAMA, Kozo; #2458, Ell ftb
Citation IbiEB KRB KEREFRER, 36(3), 147-156
Issue Date 1985-08
Doc URL https://hdl. handle.net/2115/23884
Type departmental bulletin paper
File Information 36(3) P147-156. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




YOS ANOHBEEHEBICRIZTT
ELoRMETEORE

W R EE 9 PRasn
T BT P EAL

Effect of Salting and Subsequent Pickling on the Quality
of Masu Salmon Fillets

K626 Takama,* Satoshi SUGIURA,* Zensuke IsEva,*
Etsuko Wakavama** and Tsunehiro Furur**

Abstract

The effects of salting and subsequent pickling of masu salmon (Oncorhynchus masou)
fillets were studied, especially concenrning the effect on texture of flesh, lipid properties,
amino acids and chemical composition. It is hoped that this research will contribute to an
increase in the utilization of masu salmon, of which the flesh is considerably soft.

When salted the surface color of the fillets was markedly altered and after pickling,
yellowish tinges were more apparent than reddish ones. However, the pickling process
improved both the firmness and chewingness as well as the taste of the flesh.

Some of protein were lost during salting, contrasting with a concentration of it after
pickling. Much of triglycerides were lost during the pickling process.

Neither salting nor pickling had any effect on the compositions of both fatty acids and
amino acids, and results showed that the nutritive quality of the pickled masu salmon fillets
was chemically unaltered.
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LML 198446 A, MAKET, XBoY 2 7 <2 (0. masow) XEERTH L D AF
Lz, 10 B EHOGhET 364cm, BEIL5T14gThHD, SHEILEOREAE h 12375% T
Botce ThuEFig 1 CRTIRIL -T2 5~ ABELDHETFR L, BHAIML D
HACEECSE Lcnb, BRI bZESE L, FEROEVW-A25RTH, FSEE X
CEHAE LTEDIUTOSN, BEcdli, ik, 7, AER-ThoBs b 3BRER
DTV, BERIZASOFEHEY - TRL T,

REORIE FEA, EERSIVHEULSHGES) OFhLhIoWT, v EEE RUD-J &
VA A —F —ic L 5H0E X, BENE, BTl BEENEROMARBY S5 v o v —
FE12mm)% AV, F+— A — F 18cm/min D4&4T 1> X A0 EFTES Y 4 BliER
LTHEL ¢ % = v&B, REIrLRIOE - 27EX%ES, Flv—s kL0827
OEATTOEE A, BXOA, Okt (A /A) *BEH, FLthThor—- 7kt sEAE
TOE®L 35X UL, okt (L,/L,) #3FIE Ui,

FEBORARE AHAOXFEOARERTBEHSE S 7 —=— 2 Model TCA-1BAIBAETCLD
Lab%AlEL, HE, BESIUCAHELZEHLR,

pHEMRIE FFN10g % 100 ml OFRZK & & % iz 10,000 rpm, 30 B+ €2 314 AL, HE
FEIEL pH 4 — 2 —Model HM-20E % F\ T pH DO RIEH 1T 5 T,

EREOATE FHHEO 100 fEAOKEKC L MKz oV, REEFRHE SA-1K Hig 55t
Lo TESEERREL I,

Xy, RAIBSLUHI NI BROAE FHHATHTL, MNASCERLLOL, KFEE
[EfnERE s [K5iL 550°C KLY, ¥ v A7 By — A -2 > TCHELENE

Fresh fillets

|

Wash

Drain excess water

Soak in 10%, brine overnight at room temperature
Skin (Salted fillets)

Soak in 50%, (w/w) of synthetic vinegar* overnight
at room temperature

Drain excess water by an equal weight with the
fillets for 2 h at room temperature

Pickled fillets

Fig. 1. Flowchart of pickling masu salmon fillets.
* Synthetic vinegar : Sugar 3%, Citric acid 0.3%, Sodium glutamate 0.1%,
Acetic acid 3.5%,
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T I /EEEOH FRA, EEARSIUELDRAOFREFREBRICOWTT § / BERD
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110°C, 24 ReRAMASME L, BHAIBIERTERL 835 B 7 3 / BEA AT LS % T - 7o
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IR VA A -2 - L s THIE LT, WThd 3G SA—PBurHR L, &8
% Fig. 2 iwRmd,
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Fig. 2. Firmness, cohesiveness and elasticity of fresh, salted and pickled fillets.
O : Fresh, A : Salted, @ : Pickled
Abbreviation : SH-Shoulder, TR-Trunk, TA-Tail.

Table 1. Surface color and astaxanthin content of fresh, salted and pickled fillets

. Hunter value Astaxanthin

Material (g% )
Lightness Saturation Hue €7

Fresh 38.40 21.36 0.62 0.82

Shoulder Salted 40.60 13.07 0.57 0.59
Pickled 60.16 11.54 1.01 0.58

Fresh 34.67 19.44 0.59 0.77
Trunk Salted 39.17 11.06 0.44 0.51
Pickled 61.50 9.16 1.04 0.38

Fresh 33.85 20.49 0.58 0.74

Tail Salted 39.04 9.75 0.41 0.49
Pickled 62.72 8.31 1.15 0.19
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b, WHEE L GRENCABOREMR, H IR Brlsls v 7 BofHeiRRT53
DTHHH, £ofttic, TRIEE) HEBOT LRI EEL W52 LARE IR,

A aEc k 2 AEREONERE RS Tablel KRT, BERTEOEFCEGEATS, =
DA, WREATH T THEHPERABICL - TELVWEANES, RPERERO BT T
CELWETHED, ZO0ROKEREBECOBTRILTN»THS, Tibd, HEHERH K
BEEAIETT S, BHOAEER CHERNTHOTMCRELRES D, BREAETHLM
EOBEOEAY R L, MEEED—EEY n-~F ¥ VBKE L, 41T mm i BT A2 BKEEH» S
TARFHVFVELTER? LERABRER, BEEONERER L ASOBEMERL, HEEBES
PREBYHPEIEZELVCARDOBELEAD bR, Tihbb, Wh7RAZFYyvFvEORL LA
REBOELZEIL (BXPrHInEE) HERTEEREOBEREBIRLILZF v ArBoBEKE L
LIHETL, FEROBERBIC L 2EEAROEMZ, & CEHRABOBBTHT TS b D LHE
D, WTRIZLTLY 27 I~ARIUDY 7 « = AERBWTIE, BERABZAEEZHCEITR
FlsTREVWSZ EIZB 5, Ll, ERCHBEREMETHDBRY A1 2T5E, &
HEBEBLMEHRL, 323 ~FREOBELDMERR ST, BAREM EOBEFRTELVHRESR

Table 2. Proximate composition (on wet basis) of fresh, salted and pickled fillets

: Crude . -
Material pH Mo;sture protein L:)Pld %sh Sa.l;mty
O vl B /A B I CA T A
0

Fresh 6.44 75.3 18.9 5.2 13 —

Shoulder Salted 6.15 71.2 19.0 6.3 4.3 7.8
Pickled 4.36 71.5 20.6 5.2 3.5 3.6

Fresh 6.38 74.3 20.1 4.3 15 —

Trunk Salted 6.08 717 18.0 49 5.6 7.8
Pickld 4.43 72.0 20.3 3.3 4.2 3.1

Fresh 6.34 76.0 20.6 2.7 1.3 —

Tail Salted 6.08 72.2 195 3.0 5.7 8.6
Pickled 4.18 72.9 21.0 2.2 45 5.5

DE|EVYL, RGEEREZ L BHHDOTH T,
—BHSOER EXH, EEABIUVEELDHIEOWT, BR, kL vCRHRoLEHRO
Ko, Mr v 78, BESIORGOBELXT -7, HEHR%Y Table2 Rz,
WTROBMER VT HEERNRS I OB U DB CERRN L b 3~49% Ak ShTv5,

HE v 7BBRWThoMLECTHEERASERRL ) bTHrBV-SBERLTW5
2, BERABHCTIIHICEWESRBATRL, 2 v A7 BOBRBILIATW3S,
FERELBEECDHOIEEEIL 2.7~5.2%, BL122~5.2% T2 A EEIN, LL, B
BRDOZNIZ3.0~63% THH, “ThoBMECEHTLEL,
CHhODRIEEYEYPDOEEE L CRTE Table3 D@ TH D, IBERBEEYM D (Table
DTHERATRAEYRLEY, EHEY Y TRERNRNOZh B EAYERII LV, UL,
BEC DB TIE, 3~5% EWEE RT3, 2D LRBERIBOERAE DR CIEER S D
RERBRODDZEXZTRLTCVB, —H, # V7 BRSBERENET, »5BEOEAN
RIAHZERBELLTHBH, [REBEKIOE L CERRAEEM TO L IRz,
HEC L 2P ~0REEEER, Toble2 IR Lic X 51, B#E X VIR < 7.8%, BH
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Table 3. Proximate composition (on dry basis) of fresh, salted and pickled

fillets
. Crude protein Lipid Ash
Mate
aterial (%) (%) (%)
Fresh 76.5 21.0 5.3
Shoulder Salted 66.0 21.9 14.9
Pickled 72.3 18.2 12.1
Fresh - 78.2 16.7 5.8
Trunk Salted 63.6 17.3 19.8
Pickled 72.5 11.8 15.0
Fresh 85.8 11.2 5.4
Tail Salted 70.1 10.8 20.5
Pickled 715 8.1 16.6

Table4. Percentage distribution of total lipid, non-phospholipid and phospholipid in
fresh, salted and pickled fillets

Wet basis Dry basis
Material

TL NPL PL TL NPL PL

Fresh 5.2 45 0.7 21.1 18.2 2.9

Shoulder Salted 6.3 5.6 0.7 21.9 194 2.5
Pickled 5.2 5.6 0.7 18.2 15.3 2.9

Fresh 4.3 3.7 0.6 16.7 14.3 2.4

Trunk Salted 49 4.3 0.7 17.3 15.0 2.3
Pickled 3.3 2.7 0.6 11.8 9.5 2.3

Fresh 2.7 2.1 0.6 11.3 8.8 2.5

Tail Salted 3.0 24 0.6 10.8 8.7 2.1
Picled 2.2 1.6 0.6 8.1 5.9 2.2

Abbreviation : TL-Total lipids, NPL-Non-phospholipids, PL-Phospholipids

BT 85% TH-Teh, ERRAENTRRERE L ORI T 3.1~3.6%, BHAT55% Th-
foo 0% D, FRRAEFIERE L OCIRME T 50~60% 0 AEIREIAL I LICRSE, AE
DECETAHCECTIREREENSEL, BELEWI LRIKBERTAZLTHEY, £
T ERRAEBR T 35%, 2BREI R T 5B,

W pH EEERN TETOE FERAED bhicd, BRRAERN T pH42~44 %R LT, —
iz, pH4S5 LT TRV RI2BRFHEMEOEE L LA LI kY, L CEHBORFEROE X
X <HBRATW5Y, ¥, 3% WPS(BAKSHT2REEE) U Eo ABRR VLTI
AV )2 AREMBEORTCEREENHEEILY, pHb3 L TFOBERTIIAY Y 22 A, BED
BB - BREERZL2CHIEIhZZ bR T3, LT, AREELDHIEELLT
MBI 5RN pHEORE L, BYLRAESENOIFRESA MG S h, ShehiEnkit & WE
PEEBIRAERBEVLL S,

BEERSNOE(L Tabled iz, FHAKP100g s X VEY 100g FOREEYRLTHD, Vv
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Table 5. Percentage distribution of non-phospholipids of fresh and pickled fillets

Shoulder Trunk Tail

Non-phospholipid
Fresh Pickled Fresh Pickled Fresh Pickled
Partial glyceride 14 ( 0.3) 3.7( 0.6) 1.5( 0.2) 4.9 (0.5) 3.7(0.3) 8.8 (0.5)
Cholesterol 6.0( 1.1) 4.0 ( 0.6) 9( 0.8) 6.0 (0.6) 12.1 (1.1) 13.3 (0.8)
- Free fatty acid 32(06) | 85( 13) 6( 05) | 105(1.0) 35(0.3) | 10.2(0.6)
Triglyceride 87.9(16.0) | 82.5(12.6) | 88.0(12.6) | 77.9(74) | 80.0(7.0) | 66.9(4.0)
Others 15(03) | 13(02) | 10(0n | 07(01) | 07(0.1) | 08(0.1)

The numbers in parentheses indicate percentage on dry basis.

Table 6. Percentage distribution of phospholipid in shoulder
part of fresh, salted and pickled fillets

Phospholipid Fresh Salted Pickled
Cephalin 21.4 22.9 22.5
Lecithin 62.1 65.3 61.2
Sphingomyelin 12.5 9.4 9.6
Lysoglycero-phospholipid tr tr 3.8
Others 4.0 2.4 2.9

Abbreviation : tr-trace amount

BESEREBREELTLAEW, AL CEBACK VT E SARED 0.6~0.7%G8
EB) CthH, FIEBRBCESIIBREECEFHIBERY ) TRHETH L0, BHWETH
5 EERBEEREHOEBMERMCIIREAEEETRZ ENRERTWS, BERHDOEER
BB GBS T 17%, A TX 32%, BHMATIL 25% bl Twb, Thbb, &
WEYH THARVEETECRERA»SORERK IV, Thics] X BRRAEER
CTHEERRERER DY, TOEEIFEY VIEERFT THA EBHLNTH S, £ 2T TLC-7
YU A MY Lo TR EHERABRNOREMAR ST L, HHELL L &8 T Tableb
CRLTHD, BEVELMCRDL K, FEY VIRED 80~88%, Ffhar it Y 7 VY ¥
HERE O F nF hick LERRAAERERE CR M T 21%, REMETEH 41%, BHATRY
4% BEA L, ARG 7 ) £ ) P ORERHBOBANEDbhl, ThbOKERI, F
BB R T M) 7)) FOREBEER.kDOEIE, T LMKIBROETTHZ EER
WLC\5, BRI L 5REKEI Y VIEER SOV T b EROBER 2D H, TLC-F v >
FAMY) LS TEHAY vIEEHER LS LR (Table6) T, REIRB X EERAT
BREBEDTChoi ) VEl Y vIEENEELDH TR S hi, Z0X 5 RREKBICHE >3
BESRAES O RO BRI AL O A7 b1, FOBROMRBEEPCLETTALIOLTHIE £
DEBIRHRESLOFRER LD ERTFHEERS,

Table 7 1ZFXH, EEAR L OHLOARTOLBERYEBERYRT. 7, P27 )&
Y FRI) VIBEORBBERIFEENR L CEELDHIZ2WTHHL, Table8 /RLTH
5,

Table T ICR LItk 5, LIRS 16:0, 18:1, 20:5 5L U0 22: 6 A LTFHhOHEDL
10% L ESBE X3 XERSTH D, CHICRSHESIT14:0, 16:1, 20:1 5L X22: 1B TD
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Table 7. Percentage distribution of fatty acid of total lipid in fresh, salted and pickled

fillets
Fresh Salted Pickled
Fatty acid

SH TR TA SH TR TA SH TR TA
14:0 7.9 9.1 6.0 6.0 5.7 6.7 5.3 6.5 55
16:0 20.2 21.4 16.3 17.7 214 18.3 19.7 17.6 21.6
16:1 5.3 5.5 5.6 5.8 5.3 6.0 5.0 6.0 54
18:0 2.3 2.7 2.8 2.6 2.7 2.6 2.6 2.7 2.7
18:1 15.9 18.4 17.9 18.2 17.1 19.5 21.3 174 16.2
18:2 1.3 0.9 1.2 1.3 1.2 1.3 14 1.3 13
20:0 1.7 1.5 18 1.9 1.9 1.6 1.6 1.5 1.3
20:1 9.7 ¢ 9.9 9.8 9.1 8.6 8.6 11 8.2 71
20:5 11.2 9.2 11.7 11.7 11.0 9.9 10.9 115 10.6
22:1 6.2 5.6 3.5 6.4 5.9 5.8 6.1 6.5 58
22:5 1.4 1.2 14 15 14 1.6 1.7 2.0 1.7
22:6 11.6 10.7 16.1 117 11.7 11.1 12.1 12.7 15.5
Others 5.3 3.9 5.9 6.1 6.1 7.0 46 6.0 5.3

Abbreviation : SH-Shoulder, TR-Trunk, TA-Tail

Table 8. Percentage distribution of fatty acid of triglyceride and phospholipid in fresh and
pickled fillets

Triglyceride Phospholipid
Fatty | Shoulder Trunk Tail Shoulder Trunk Tail
Fresh Pickled | Fresh Pickled | Fresh Pickled | Fresh Pickled | Fresh Pickled | Fresh Pickled

14:0 6.3 7.0 5.6 5.6 6.2 6.5 1.7 0.5 0.7 0.6 1.0 0.5
16:0 17.4 16.7 20.9 19.2 18.6 17.7 12.5 12.6 15.7 13.6 14.6 14.3
16:1 5.1 5.8 6.2 5.0 6.1 5.7 11 0.7 0.8 0.9 0.9 0.7
18:0 2.7 2.8 2.5 2.6 2.6 2.9 12.5 8.8 9.3 8.9 9.2 9.2
18:1 20.9 21.0 18.9 224 20.1 20.6 94 9.9 9.1 10.1 9.1 10.4
18:2 14 1.4 1.4 1.5 1.5 1.6 0.9 0.8 0.8 0.9 0.7 0.8
19:1 — — — — — — 1.3 1.1 1.0 1.2 14 0.8
20:0 1.7 1.8 2.0 2.0 19 1.8 — — — — — —

20:1 13.0 12.6 10.8 11.1 11.9 11.5 3.0 2.5 3.2 2.5 3.1 2.7
20:3 — — — — — — 1.6 1.7 1.6 1.6 1.6 1.6
20:5 8.8 7.9 9.5 9.6 | 11.0 9.2 6.8 7.2 6.4 6.9 6.2 6.5
22:1 8.1 9.1 6.4 7.0 6.5 7.6 04 0.5 0.7 0.4 0.6 0.5
22:5 2.0 2.0 2.3 2.1 2.0 24 1.7 2.9 2.1 3.2 2.5 3.2
22:6 5.7 5.7 6.3 6.0 5.2 5.2 41.6 46.3 43.2 45.5 43.3 44.7
Others 6.9 6.2 72 5.9 6.4 7.3 5.5 45 5.4 3.7 5.8 41
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Table 9. Percentage distribution of amino acid in shoulder part of
fresh, salted and pickled fillets

Amino acid Fresh Salted Pickled
Isoleucine 1.08 1.04 125
Leucine 1.83 175 2.07
Lysine 1.98 1.89 2.22
Methionine 0.59 0.62 0.72
Cystine/2 0.15 0.15 0.13
Phenylalanine 0.93 0.90 1.03
Tyrosine 0.82 0.79 0.95
Threonine 1.02 0.98 1.14
Tryptophan 0.27 0.27 0.31
Valine 121 1.17 1.39
Arginine 1.29 1.23 1.44
Histidine 0.62 0.58 0.70
Alanine 1.31 1.26 1.45
Aspartic acid 2.16 2.07 2.45
Glutamic acid 2.93 2.81 3.30
Glycine 0.92 0.91 0.99
Proline 0.60 0.60 041
Serine 0.81 0.79 0.90

Table 10. Essential amino acid content in shoulder part of fresh,
salted and pickled fillets

(mg/g protein)

Amino acid Fresh Salted Pickled
Isoleucine 66.4 63.2 66.5
Leucine 112.7 106.5 109.9
Lysine 122.5 115.1 118.1
Methionine 36.6 38.0 38.5
Cystine/2 9.2 9.2 6.9
Phenylalanine 57.3 54.7 54.8
Tyrosine 50.7 484 50.7
Threonine 62.8 59.8 60.5
Tryptophan 16.5 16.3 16.4
Valine 4.5 713 73.8

—155—



d K kK E ® #® 36(3), 198

LTwb, ZOMB LB LT Table8 DERIEF S ZOHEAXESTBLDTHDEELDR
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Table 9 DFERLMORAN T 3 /7 BRARY KT HE, Ay 275 =R Xe T 2 L X GELU
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IOHLEISIE, WTho7 3 /Bax=27 (FAO/WHO (1973) % 100 Th 5, Fi, —i
CEAE VA2 BRPVEIRTWA LY P 7y v HHREEIRTEY, 2 v A2ED
LR B\ CiRIERE, BERAEI L A4 7 5 < AOEEBHRELI RV LRI,

X 73

D EHEZ - EHE— - O0H5E - REBE - FERE (1982). HRORAFCRETEE O
R, RBEMEE, 33, 167-172.

2) THEF-ER H-TEXR-BEAE—BABLY, H<2A47 7OBECEI27% A5 v —
&z v BOE. BEBE, 17 (2), 52-59.

3) THEF-BARE—HB985), LHIFARBIBTIRHOHMELE 2 v 7 BoE, BKE,
51 (4), 583-591.

4) Rodger, G., Hastings, R., Cryne, C. and Bailey, J. (1984). Diffusion properties of salt and acetic
acid into herring and their subsequent effect on the muscle tissue. J. Food Sct., 49, 714-720.

5) Fewster, M.E., Burns, B.J. and Mead, J.F. (1969). Quantitative densitometric TLC of lipids
using copper acetate reagent. J. Chromatogr., 43, 120-126.

6) Prevot, AF. et Mordoret, F.X. (1976). Utilization des colonnes capillaries de verre pour I’
analyse des corp gras par chromatographie en phase gazeuse. Rev. Fse. Corps Gras, 23, 409-
423.

DM fEx. (1970, KEEWE - RAFERE (FRET-NIL BH-BE  H-TREeHEE)
pp- 103-118, EEHFEM, X, ’

8) HFHAH (1982), FEAROBEDHE L BRERFCOWT, AREREE, 19, 63-72.

9) Kosak, P.H. and Toledo, R.T. (1981). Brining procedures to produce uniform salt content in
fish. J. Food Sci., 46, 874-876.

100 kKE F(Q1976), ¥ 7 7~ ADE-IV. BREFOWHCKT 5y 7 7 v 2AHRHAREOKE
A & R O ES. JLAKERE, 27 (1), 30-36.

1) BRERMBS-TUET-(1983), BASHXMESE, EH.

— 156 —



	0147.tif
	0148.tif
	0149.tif
	0150.tif
	0151.tif
	0152.tif
	0153.tif
	0154.tif
	0155.tif
	0156.tif

