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Fundamental Studies on the Putrefactive Process of Protides
By Oki NakavaMma

The present author stated a conception “typical putrefaction”. It was proved
through experiments that the typical putrefaction never takes place under the
following conditions : '

1) Fermentable sugar exist in abundance, as compared with protides,

2) Lack of the putrefactive microbes.

3) Lack of the putrefiable protides. For example, glutamic acid, urea, yeast
cell, certain denatured protides are not putrefiable, on the other hand, most
of the raw animal proteins are putrefiable.

It is quite possible to prevent the putrefaction without sterilizing. The present
author has been succeeded in devising to prepare the preservable foods, by mixing
sugar with the proteinous materials or denaturing the prptein'itself.

The degree of the putrefied odor is neither parallel to the analytical values of
amines nor volatile reducing substances. Mercaptanes are always detected in the
typically putrefied matters. The principal fraction of the odor is e)gtracfable from
acidified materials dy means of ether.
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TaBLE [
Effects of Glucides on preservation of various Proteinous Materials
(for 3 days at 30°C)

. Final color® ‘ Odor ' : pH

Material - p . \

M . G cC M G C M- G c

Scad, not boiled br.  pbr. dbr, — — H 34 3.8 7.2
Whale meat br.  pbr. pink — - # 4.0 4,2 7.6
Star fish br.-  or.  black — — # 3.6 3.8 68

. Cuttie fish p. br. ve, dbr., — — H# 4.2 4.4 6.8
Casein solution p.br., white gray - — H 4.3 4.3 7.0
Peptone solution br. or. ye. — — + 3.6 4,0 3.2

* M, G, C, Molasses, Glucose and None (control) added respectively ; br,, brown; ve,
xe]lowxsh or,, orange ; p,, pale; d, dark ; ~—, signifies, absent +}-, signifies, present,
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TABLE II

Effects of Inoculum and Amount of Glucgse Added fo the
Putrefying 22; Peptone Solution

Glucose added (23)

3 _ \
1] Inoculum 6 0.5 1.0 2.0 3.0 4,0
11 Glucose/Peptone ¢ 0 1/4 1/2 111 3/2 2/1
il , : —
g : Proteus l OI;H 7;{.8 5-.: 5.2 5.; 5.0 —
: or + " _
vulgaris TAM-1025
' & VRS 10 18 24 22 22 _
Pseudomonas { OILH 8.2 7.16 7.8 7.0 5.2 —_
or — — - - —
luorescens TAM-1221
luorese VRS o 2 & 1 16 —
i!l Escherichia OI;H ‘7.8 7.2 4.6 4.6 X —_
e coli LAT-218 or + + + - - —
VRS 10 4 46 6 22 -
. \ . 4 : —_
Bacillus { Og:iHr 8 .H:[- 8+0 7.6 7 6.6
o — - _ _
beilis LAT-132
subtilis VRS : : o - - -
Saccharomyces pH 6.4 6.2 6.0 5.8 5.2 -
cerevisiae Rasse IT Odor = - - - - —
' : VRS 12 8 14 30 44 —
4,4
Mixed PH 6.4
culture Odor H _
» VRS 8 70
" Spontanegus pH 8.4 7.6 7.6 6.8 6.6 3.8
’ utrefaition { Odor H + + + — —
P VRS 62 26 .22 20 18 16
H 7.0 7.0
Control P
(Not inoculated) Odor - -
VRS 4 4

* VRS, Volatile reducing substances, as Nf50 KMnO,.

IAM, The Institute of Applied Microbiclogy, University of Tokyo,
LAT, Laboratory of Agricultural Chemistry, Tamagawa University.
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Tasue III
A Transition from Putrefactive Metabolism into Fermentative one

Substrate

Caused by Increasing the Ratio of C_Jlucase (G) to Pepione (P)
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“TABLE IV
VRS Values of mrious'Putrqﬁed or Fermented . Products
obiained under Strong Acidic (A) or Basic (B) Conditions

. Final . VRS®
No,
QOdor Flavor A B C
Putrefied products of X
1. Peptone (29 solution) H+ o - 3 24 24
2. Peptone (4% solution) o+ — 92 26 78.
3. Scad, not boiled # — 1.6 L4 L2
4, HQ! added (225) to No, 3 -+ — 1.4 2.}. 1.7
5. Yolk Ht - 68 - 150 7.5
Fermented products of o )
1. Peptone (29), Glucose (425)%) — + 12 16 12
2. Peptone (223), Glucose (495)?) " - = 10 76 70
3. Cheese (3% emulsion) — + 008 0.20 0.24
4, 50y sauce — + 0.42 0.49 . 0,48
5. Miso (a salted bean paste) - - +  0.06 0.26 0. 20

* Volatile reducing substance as N/50 KMnO,, A, B, C, H,S0,, NaOH, and none added
respectively. a) By a lactic acid bacteria, b) By a yeast (Saccharomyces),

"TABLE IV inbiRm b 5 B B & = L ptfisk 3,
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BHiahigu, . -
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TaBLE V
Odor_Extracted from some puirefied Materials by Ether

Material QOdor of Extracts from¥
Additions  ~ Remarks
(incubated far 10 days at 30°C) 8 A B 3] '
R None + + + Amine like odor
1. P 2 {
eptone (476 solution) Glucose 4% = + + + o
2, Scad { I\‘Ione * * * = "
Glucose 10% — — o+ — "
. . None + +H + + 7
3. Casein (4% solut {
asem (476 solution) Glucose 426 — — + — i
4 Yolk { - None +# + * x s
—_ — + — I

Glucose 102

* S, Samples before extraction ; A, B, D, extracted under strong acidic, basic, and untreated
condition respectively, —, Signifies, absent ; 4, signifies, present ; =+, signifies, obscure.
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TasLE VI

Detection of the Mercaptanes and Alkylsulfides Formed in a
Putrefied Fish Meal Mash (FMM)

I\gercap}tianeéN A]lgylsul%i{decs]

s t, from \ ppt. from

Material PP g (CN), : P E-lz
Amount Odor® Amount Odor*

Putrefied FMMa) ‘ 3 m + +

FMM with glucose (1095) + 3 + +

FMM refined —_ — _ —

*  Regenerated odor from precipitates, .
a) Decoction of a dried fish meal incubated for 10 days at 30°C.
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1) MBLENCAMEER MESREL LCERT:y 0.3% MR oEEET, iR
BRAWY 2% TOLNL, 7 FURE 9% L 0.1% BINLT, RRECHEL, 4~
b7 CEE L, EEREELC 0°C & 20 RERE LT, BEo4d, pH ROBROESY
Wthce TORFE TABLE VIE O D€, #ob REHET LEREAE S ), SENCHu Ak
JRBREAHRERT 2 V—BREEROET L o DL L At T,

TaBLE VII

Comparison of Odor Formed from Three Chemically Defined
Nitrogenous Compounds and Peptone by Various Inocula

Glucese NHHPO, Urea Na-glut, ¥ Peptone
Inoculum added ————

% G pH O G pH O G pH O G pH O
S. cerevisiaz { 0.1 * 60 = =+ 80 — + 88 — 4 86 —
BrH, Rasse IT 2.0 4+ 40 — 4 %5 — 4+ 50 — H 64 —
Stap. .aureus 0.1 + 60 — <+ 86 — 4 88 — H 86 +
CTAM-1058 { 2.0 H, 50 — H 68& — H 60 — H 60 —
Sarcing lutea 6. 4+ 60 — H 82 —~ H 86 — H 82 =+
TAM-1009 { 20 H 42 — H 60 — W 7.4 — H 4.4 —
E. coli { 01 H T2 — 4+ B0 — + 82 — 4 &2 4
LAT-224 20 4+ 62 ~ H 68 — J 82 —~ + 66 =+
B, coagulans . 6.1 x 60 — 4+ 74 — H 86 — I+ 7.4 —
- TAM-1115 { 20 H# 55 - H 60 —~ H 60 -~ H 55 —
B. circulans 01 4+ 62 — 4+ 6.0 4+ 7.4 — + 80 =
TAM-1112 { 20 4+ 44 —° £ 4.8 + 6.2 — 4+ 42 —
B, cereus 0.1 £ 60 — H 7.6 4+ 86 — H 8.4
IAM-1029 { 20 + 55 - 4+ 50 H# 50 — + 60 —
B. megaterium 0.1 + 60 — <+ 890 + 80 — H 82 —
LAT-138 { 20 H 50 — H 6.0 #+ 60 — H 60 —
. 6.1 + 7.4 — 4 8.4 H 86 — H 86 4
Mixed culture { 2.0 H 42 — 4 6.8 B 85 — 4 60 —

G, Growth : %, signifies, scanty ; -, signifies, moderate.
0,Cdor : —, signifies, absent ; =+, signiies.‘faint ; 4+, signifies, present.

* Monosodium glutamate.
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TaBLE IIX o
Inhibition of Putrefaction of Some Natural Protides by Added Glucose

Control - Glucose added (109

Material et \ ) - .

pH Odor pH Odor

1. Baker's yeast, boiled 7.8 _ 6.0 -
2. Fish meal, boiled . 7.4 # 4.4 —
3, Filtrate of No.2 9.0 £ 4.0 -
4, Lees of No.3 . 6.0 — 4.0 —
5. Defatted, from No, 2 7.4 - , 42 -
6. Filtrate of No.5 ‘ 7.4 & 4.2 —
7. Ether extract of No, 2 6.0 — 4,0 =
8. White of egg 7.2 - 7.9 —
9. Yolk 8.0 H# 50 —

—, signifies, absent ; £, signifies, faint ; -, signifies, present.
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- TaBLE IX - )
Expeviments with the Putrefyz‘ng' Ability of Some Denatured
Protides in Camparisbn with Natural Protfides

Material pH Odor Gass) Xanthop, 2} _Biuret
Denatured Protides :
1. Wahle meat, reprecipitated<) 7.2 R — 4- +
2. Nitrocasein 6.8 — +H + —_
3. Desaminocasein® 6.4 — — + +
Natural Protides :
1, Whale meat 8.6 Ht — + +
2. Casein 6.8 Ht — + +
a) Generation of a visible bubble of gas: —, signifies, absent ; ‘b} Reaction of
Xanthoprotein; ¢) Reaction of biuret ; d) Dissolved by dilute solution of
NaQH, and precipitated by HCI; e) Prepared by HNO,,
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TasLE X
Effect of Added Toluene on the Putrefaction of a Fish

Addition ar Treatment

Material : ; . Odor
Toluene Glucose Heat

+ - - +

+ ) — —

Viscera of a scad -+ - Ry —
- +4a) -— —

. + _ _ _

Muscule of a scad { _ _ — s

a) 10 per cent of the-glucose added, b) Heated for 10 min. at 100°C.

~
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B SIRC T FY LA M TSR L, W LRSiey PRI LT 30°C IR 30 Al
HE LR SR B, ORI TABLE XI 0EY ¢, ST ViR T5 ey
o B R ERORMIEA b, LabREBE bV EERREHD Z 24h0 2,

TaBLE XI

Effect of Added Glucose on the Preservation bf Yolk in
Comparison with the Salting

Z
&

?:zlilzice(g?%) NaCl Odor Germ* Color and Taste

Bright yellow, sweet
Bright yellow, moderate
Bright yellow, moderate
Brown

Black

Bright yellow, salty
Duli vellow

Black

Bright yellow, moderate

1

5

PWﬁ@@PFPF[
[
(SR NS e i R i )

0
5
2.
1
)
6
0
0
5

PEw [ELT 0
P4+ 14++1 11

# .- signifies, almost germ-free; -+, siguifies, presence of cocci and motile rods,

%) EREokE =FoRFCHVLERE CRGRE 2ml % BRERERCIEL D, BRRH 1l #12eIn A
ThLIED, "ﬁ‘ﬁr&%ﬁ&bfv‘cﬁ-:'Ctxf:%ﬁ:&;%hw;tﬁz%ﬂi’ﬁl.t&. HERC 10 FREEELT
BAEE A Bt R TABLE XII D@ Y THT vAbKERETE, GREMEAEE, FEiEBERES
@*ﬁ%f&%ﬁiﬂﬂ7duy,ﬁ€47$¥¢%wmfh%ﬁ%f&oko?17£/ﬁ£4y
mTi/§K%T5ﬁﬂﬁﬁ@<,Ri#??i?&&%ﬁmﬂﬁmtf$ﬁﬁ%ﬁéﬁﬁﬁﬁ£6
%, BldpCE L TRBESRES b Tkl CRBERAOTMANT L YRTRWS LOHE

LR DT ENHEL 5, '

TasLE XKII

Experiments with the Various Deodorants for the Treatment
of a Putrefied Fish Meal Mashes (FMM)*

Nao. Deodorant © Dosage  Qdor* . No. Deodorant _ Dosage QOdor*
) Fd 2%

1. Cu-Chlorophyllines> 1 H 9, Lime paste 10 o=
2. Mg-Chlorophyllines) 1 H 10, Active carbon 10 =
3. Casein 3 H 11, Bentonited) 10 +

. 4 Desaminocasein?) 3 - 12. Formaline 3 H
5. Desaminocaseine) 3 + 13, H.O. (302%) 5 =+
6. Nitrocasein 3 J 14, HgCl 3 4
7. NaOH (2N} 5 4 15. Hg (CN)» 3 x
8. HCl@EN) 5 H 16, Pb (NOg), 3 +

a) Na-Salt, W), @), Prepared by HNO; and NaOH respectively, d) Paste,
+  After treatment, % For Preparation of Putrefied FMM see TABLE VI
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