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Studies on Fermented Turnips

Part I.
during Fermentation

Microbial and Chemical Changes of Fermented Turnips

Shigeo MIYAO and Mutsuo AOKI

Summary

Changes of sugar, acid and microorganisms in the liguid part of fermented turnips were investigated.

The yield of lactic acid was higher when the turnips were fermented at 28—30°C for about a week after the

preliminary pickling in which they were packed tightly into a jar with 3.0 % salt and covered with a weight

for pressing down at below 10°C for about a week.

The trend of microbiological and chemical changes during fermentation was similar to that of sauerkraut.

Although Leuconostoc mesenteroides, Streptococeus faecium, Pediococcus pentosaceus, Microcoecus,

Coryneform bacteria, Pseudomeonas and Enterobacteriaceae were found in the initial stage of fermentation,

soon they became extinct.

Thereafter, Lactobacillus plantarum appeared to become a predominant florum and finally yeast in-

creased gradually.

Lactic, acetic and succinic acid were produced, whereas malic acid was disappeared during fermentation.
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Fig 1. Making process of fermented turnips
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Fig, 2. Changes of sugar and acid in liquid part
of fermented turnips during ‘Honzuke’

(step of pickling) al various lemperatures
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Fig. 3. Changes of acid in liguid part of fermented turnips during “Honzuke”™ (step of pickling)
at 10C and “Murozuke” (step of fermentation) al 28~30TC
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Table 1, Characteristics of isolated bacteria.
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Table 2. Microbial characteristics of isolated strains
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Gram + + + F Microbial characters Strains
Cell 5 85 85 R Al A2 A22 P23
Motility T - Giram reaction .
Catalase = e = Cell 3 . r ¢
Oxidase —C = = Spke . . _
or Foror I Motility — = = - 1
Grow th al.o Flagella — 4 — 4
15 + o+ + I Pigment F = o =
:’:; : —i— : 1_ Fluorescent pigmrent — = = =
) _‘ i ) Catalase + + = =+
Survive 607/30min —. 7 =+ + Oxidase — = 4
Growth at pH Decomposi tion of
1.4 + + + ! gelatin + + -
8.6 + T = starch - -
26 -t - ' esculin ¥ ¥
Growth in NaCl arginine - L = —
6.5% - + + + Growth in
10% I * MacConkey media S+ /
Slime formation e = = = S8 media /S + 7
NHj;fromArginine « 4+ 4+ + KON media S = .
Esculin hydrolysis — + + f media al 42°C - F _
Lactic acid D= bL DL DL V.P. reaction = - =
Final pll 43 38 40 38 s AR o ops s g o = G
Acid from Ara + + + = [ndols 7 o= S =
Glu o+t T Nitrite from nitrate = = T
Lige T o == Acid from carbohydrate
Mal + + 4+ o+ Arabinose — < S .
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Sor = = % ¥ Sorbitol = == =
Suc + + + + Sucrose = W T
Xyl + + + - Xylose - — =+
Gas from Glu + - + + Glucose & oxidative sl A -
L3 Leuconostoc mesenteroides . fermentative = = == ==
L1 Streptococcus faecium
L 2  Pediococeus pentosaceuns Al iMierococeus vartans A2 Pseudomonas flworescens
L 4 Lactobacriius plantarum A 221 Corynelorm bacteria P23 Pseudomonas sp.
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Table 3. Microbial characteristics of isolated strains
( Enterobacteriaceae )

Microbial characters

Gram reaction
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Motility
Yellow pigment
Catalase
Oxidase
Decanposition of
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esculin
arginine
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Growth in KCN media
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M.R .reaction
Indole
(Gas production ( glucose )
I.P.A . production
H;S production( TS I media )
Nitrite from nitrate
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Arabinose
Glycerol
Lactose
Mannitol
Rafflinose
Rhamnose
Salicin
Sorbitol
Sucrose
Xylose
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+ - + + + + -
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Fig. 6. Salt tolerance of bactleria,
Bacteria were cultivated in media (0.5 %
peptone , (.25% Yeast extract
pll 6.0 ) containing certain amounts ol
NaCl at 30T for 48 hrs,

(0. D,o=0.D, at 0% NaCl after 48 hrs)

Table 4. Effect of pH on the growth of various
bacteria isolated from turnip or
fermented turnip

Growth (plD
42 44 46 50 55

(C‘oryne form bacter ia — = == =

Bacteria

Micrococeus vartans - i
Acinetobacter sp. - — W
Prot eus sp. - = — i
Psevdomonas fluorescens — = # W H
Enterobacier aerogenes — H

Enterobacter eloacae — H# # H

The cul tivation was carried out in PYG media
at indicated pH at 30 °C. Symbols indicale no
growth within 7 days( — ), growth within 7 days
(+), 2 days (++), 1 day (#t)

B, F ey FEEEL, TREMEL, #12 %08
THRI-REEHTH DN, MPEH, LrdMdEs

0.1% glucose ,

60— © Acetic acid —

ieoacid (97100 F)

Acids { Acetic, Succinic, Malic 3 umy./ 100 § )

I"ig, 7. Changes in the amount of organic acids

during “Murozuke ” ( step of fermentatlion)

of turnips,
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