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STUDIES ON THE MANUFACTURE OF CONSERVATIVE
MARINE FOOD PRODUCTS

Vl. THE AMOUNT OF FORMALDEHYDE PERMEATING INTO
THE FISH MUSCLE BY LIQUID SMOKING AND
THE PRESERVATIVE EFFECTS

Eiichi TANIKAWA, Minoru AKIBA and Goro IMAI

(Faculty of Fisheries, Hokkaido University)

(1) When we distill wood, we obtain a liquid, which we call wood vinegar. Recently
we immersed fish into the diluted wood vineger, and tried to get the same preservative effect
as by the usual smoking method. We call it “The Liquid Smoking Method.”

We obtained the same product as the usual smoked fish, when we immersed the fish
into the 1:15 diluted wood vinegar and then dried it.

(2) In the liquid smoking method, the amount of formaldehyde which permeates into
the fish muscle should be inversely proportionate to the dilution.

When the fish was immersed into the 1:15 diluted wood vinegar, then the amount of
formaldehyde which permenated into the fish muscle was about the same as by the usual cold
smoking method.

{8 The period of preservation by the liquid smoking method, using 1:15 diluted wood
vinegar, is shorter than the usual smoking method. But if we dry the fish after the liquid
smoking we can get the same preservative results as by the usual cold smoking method.

The liquid smoked fish is inferior to the wusual cold smoked fish in taste and flavour.

Therefore we must dry moderately the liquid smoked fish.
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Table 1. The amount of formaldehyde in the wood vinegar. Rkt x b fj}/‘ &
(diluted 1/10, sample Sc.c.) WIS OTHOT kA
Dis:illate No.l i No2 1 No.3 1 No.4 } No.5 ‘\ No.6 Total torE 1.021, pH 3.8, §
0.0IN BREET 2RO b0 T
Naau(gcs,c,)os 7.03 l 768 | 8.02 I 8.57 . 877 | 891 - »7
@ , BB 245 1 o<
Formaldehyde| 6315 | 0218 | 0167 | 0085 | 0.063 | 0035 | 0884 " ’
(mg) | | THO7,

BIBIEK Le.c.thiz 132.95

g (0295% 2
Table 2. The concentrations of the wood vinegar and the mg (029%%) © 7+ »

amount of permeated formaldehyde. (mg/30gm.) TrFeFRERHETDC
) D o 2.£01d/3-£0ld 5-£od] 107 115 | Control (not (£ m D FHO—A
NN ‘dilute] 7 " t;s)ld f;?ld Sl]l};;lﬂ‘g(‘d) RMDBFED @ X,
distillate | ) 1 Zkﬁﬁﬁ@ﬂif@%q 56%
No.1 10.00] 9.92| 0.32] 0.83 | 4.75 1.29 DI ARLT AT Fpi
001N No2 13.00; 4.70| 052{3.13 | 3.74 0.70 - \ ‘
Na2820s No.3 17.50| 4.03] 4.87|9.00 | 5.03 0.72 HENaL0THH. &
oo No:4 11.68| 8.74| 5511473 | 7.40 0.92 BEEEH lee hicy bmg
.  No5 ' |20.10] 11.78| 9.92] 3.87 | 7.92 0.75 DIFNLT AT F 58
No.6 26.50|.11.10| 10.83] 4.33 | 7.98 0.42 BFac b \ kB, TR
No.l 768! 6.92| 4.19| 2.73 | 1.362 0.194 ~ AR PO 7 A v 1T
Form- No.2 4981 4.27| 2.74] 1.66 | 0.862 0.105 A S e F OB 0.53%
aldehyde No.3 425 352| 2.06] 0.822] 0.632 0.108 LB bivs.
(ms) No4 3.77| 277 1.92] 0.738] 0.319 0.071
No5 262] 228 1.23] 0.844! 0.180 0.113 (2) EEEWCRT 2E
No.6 1.39| 240| 1.08| 0.717] 0.207 0.063 REEE 7 v a7
Total {mg) 24.19] 22.17] 13.22| 9.511 | 3.562 0.654 T e FORER -
FRRFEORERC LS 7
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Table 3. Real permeated amount of formaldehyde. FraTrse FORER
P ickoins B

T30k BILRTEEAREEH
A2 245 S B, 154%
CERE LKz /EY, TO
;ﬂg‘}ll%;dx “n&nm}j/‘gogfn)f"”“‘ 4203 | 3843 | 2243 | 1223 | 518 4 200c.c. CHTRERORT
‘ L7zd o (PR E 23cn,
Percentage 0.14 0.128 | 0.07471 0.0407} 0.017 F 580zgm) @@%ﬁ&wﬁqﬁ
3¢ In assumption that 56% of formaldehyde in the sample will be ERELZIOZRAL.
zble to distile out. 24ppitkz ¥ W L CcR%Z
Fig. 1. Relation between the cone. of T %o BB HERA —5EHB O 30gm (ﬁ?‘%DEfﬂUm>
wood vineger and the zmount of = ®IEEX L. 208:RIE/KiCiZEL RTRE/KZER M X
permeated formaldehyde (8.G. = STCTFALTAT b FBEHIET 20 BiEIE L LRl
1.021, immersed time=24 hours) . e s -
MR REERIC R L v b olcinT 8B L 7 &
HEBHIRE P 2 RORTMLTD %,
M 2R X p ABPOREELHEOR LT WD

Degree of dilution glfotlg 3-€;>ld 4~1;/01c1 IOf/old 15-f"/01d

Formaldehyde (mg/30gm) 2354 | 21.52 | 1257 8.86 291

3
s % . . iy
ta,g . OFARBHEERC L3 7F v AT A7 e FOBRER L
3 AL BEORBRE £ W AIIH 3 ROML A D,
%’ o7 X VERBEL VAN LATAT £ FOBRBE (%) L0
N bR 2 LR 34U L Bom C TH 2o
K oo
o 3 = 2
4 Zl 4 33 8 /.0 72 /.4 /:5 a2 S RETSAR | = D * 45 Rl ]
conc. (@egrec of dilulion) £ BEIHRMC THTOREBRC L AENEER 30gm
W7 Fra7rF e FREKRERERBEC T PIEL
Table 4. The amount of formaldehyde in ek RKROFAEDMEREEEI
smoked-trout (MASU) Bl b B OB EIfIC HOT Ik f 80gm
Sample i Forma}s((l)ehyde ;f Real a.(xlnount of “ thiz 02Tmg OB HEO 7 AL ATLF
' m) ldehyde img/30gm)% _ .
: (mgf0gm) _ formaldehyde mePOSmI¥ oy @i+ o 28 LBSMHIIC X 5T
Cold-smoked 0.27 \ 0.63 :
Bl 1 : | : BELALOTE, 2037 F FECIS
3 -Smo A n
o Tehee | 109 | 253 SRR ORI L LCH SRR IC b 1
# 16 ‘ 120 ] 2.80 LbFEBEOSERNO YOI LTERET
A port of skin \12.93313%/91011@) ‘ %02 DTRARZHO 7 A 2T AT e FiX
- 8.00mg & A TW3,

3% In assumption that 439 of formaldehyde in the
sample will be able to distile out. ZECHMEE RAREKSEEECY by
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Table b.

Relation between the concentrations of wood vinegar and the qualities
of the product.

~ Note
Color Smell Taste Remarks
Cone.
Blackish-brown. Smoking and tar ' Astringent and bitter Not germ’nated even in
2-fold dilute | Polished. smell was powerful. | taste was powerful. I month after.
Unsuitable for eating.
y o Light-blackish- Smoking smell was
5-fold dilute browm. powerful " ” " "
A o .| Light brown. A little smoking A little astringentness, ” /
1,0 fold ditut: l smell. but suitable for eating. ’
Light-brown. Moderate smoking | Astringent and bitter
15-fold dilute smell. taste was none. ” "
Oily smell was none.| Most suitable for eating.
Air dried pro- | Light-brown. Fish-oily smell was | A litt'e oily-taste. Not germinated even in
duct of fresh powerful, 1 month after.
macker«l. | i Raneidity of fat was
(Control) i ‘ \ gradually increasing.
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