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Studies on Fermented Turnips

Part I1.
during Preservation

Microbial and Chemical Changes of Fermented Turnips

Mutsuo AOKI and Shigeo MIYAO

Summary

Development of organic acids and changes in bacterial flora in fermented turnips during preservation

at 5-30°C were investigated to obtain the following results.

The composition of organic acids in the liquid part of fermented turnips were mainly acetic. lactic

and succinic acid at the early stage of preservation. And lactic acid, succinic acid decrereased, whereas

acetic acid increased during preservation. Furthermore, formic acid and butyric acid were newly

1)

detected and a strong smell produced.
2)

at 5°C storage temperature.
3)

The shelf-life of fermented turnips was less than 10 days at 20 and 30°C, 10 days at 10°C and 100 days

Though the lactic acid bacteria and Yeasts were predominant on the early stage of preservation,

Enterobacteriaceae, Coryne-form bacteria. Alcaligenes and Bacillus increased with rise of pH by the

consumption of lactic acid by the yeast and putrefaction took place at the end of preservation.
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Table 1. Changes of organic acids in the liquid part of fermented
turnips during preservation at 5 ©
Davys
10 30 60 90 100 110 120
Acetic acid 42 35 30 30 18 16 12
Butyric acid - —= . — = Trace
Lactic acid 1101 1095 1086 1086 983 720 385
Swcinic acid 17 14 13 13 8 6 4
Total acid 1160 1144 1129 1129 1009 742 401
(mg 100 9 )
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Table 2. Changes of organic acids in the liquid
part of fermented turnips during prese
rvation at 10 ¢

Days
10 20 30 40 50
Formic acid| — = - 1 1
Acetic acid 20 20 17 17 30
Butyric acid | — —= — 1 1
Lactlic acid [ 1109 671 486 314 281
Succinic acid 13 13 10 8 8
Total acid |1142 704 513 341 321
(mg,” 100 § )
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Table 5. Changes of organic acids in the liquid
Part of fermented turnips during pres—
ervation at 20 ©

Days
10 20 30 40
Pormic acid | — = - 8
Acetic acid 2] 24 64 68
Butyric acid - - 4 2
Lactic acid | 876 761 395 171
Succinic acid 5 7 9 6
Total acid 902 792 472 255
(my 100 g )

Table 4. Changes of organic acids in the liquid
part of fermented turnips during prese-
rvation at 30 C

10 20 30

Formie acid == 1 1
Acetic acid 22 54 58
Butyric acid = 40 79
Lactic acid 768 233 127
Succinic acid 7 4 1
Total acid 797 332 266
(mg, 100 ¢ )
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Table 5. Characteristics of isolated bacteria. Table 6. Characteristics of isolated bacteria

Lactic acid bacteria E ntercbacteriaceae
. storage
during SLi L2 — _Sterage
G ram +  + o SP_” bP_lb
Cell = B Cell R R
Motility o Motility o
Clatalase —] ==
, Catalase - 4
B dase o Oxidase — =
or T F .
Grow th at ®. 5. . d l
i 3 1 Y?llw pigment =
a7 YIS Nitrate reduction += +
455 - 4+ g S(TS1) Fo—=
Survive 60730min + - b P vk .
vV .P. - =+
Growth at pH
Lk . . Gas (Glu) 4 I
8.6 Growth (KCN ) ol
4 . . Citrate +  +
Growth in NaCl MR -
6.5% TR & Indole = =
5 Gelalin hydrolysis = =
10% ® . )
Slime form ation - - Argmlme e o
NH ; from Arginine — = Escl_” in,ayd - T
Hsculin hydralysis T Lys‘merdecarhoxylase = o
Lactic acid DL DL Ornithine decarbo — +
IMinal pll 38 4.1 )
38 Frennikieg + 4+ Acid from Ara + +
Glu + o+ Gly + +
Lac a2 Lac + +
Mal Ao afs Mal 4 -k
Nk . . Mnt + +
Raf o Raf “+ 4
Rha . . Rha S
Sal + - sal o
Sor + . Sor 4+ #
Suc + = Suc + +
Xyl - 4 Xyl + +
Gas from Glu — =k SP11 Citrobacter freundit

SL1 Lactobaciéius plantarum SP16 Enterobacter acrogenes
SL2 Eactobactiius breves
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Viable cell

Table /. Characteristice of isolated bacteria

during storage
SA6 SA22 SP3 SP21
Giram 3 + R —
Gell R R R R
Spore A — I
Motility — — + |
[lagellation . .
Catalase 4= B -4 } 5
Oxidase + = oo i
or 0 | - 0
Pigment = + — =
Nitrate reduction i | -
V.P. e — =
Arginine hydrolysis — - . +
Gelatin hyd. - + — 4
Starch hyd. - = . —
Iisculin hyd . + — —_ — "
Citrate 4= = + | E
Growth on MaCConkey . . + 4+ :
on S8 . . gk 3

I"luorescent . . . + %
KCN . . + - &
[ ndole . : S,
Growth at 42 © . . . —
Acid from Ara -+ — =

Lac —_ - - =

Mal 4+ — — .

Mnt =+ — =— =

Sal - == = oz

Sor -+ - S

Suc + — - =

Xyl A = = s

SA6 Baci {dus

SA22 Coryneform
SP3 Alcaligenes sp.
SP21 Pseudomonas sp,
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g.1. Changes of microbial flora and pH during

preservalion of fermented turnip at 5C
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Fig.2. Changes of microbial flora and pH during

preservation of fermented turnip at 10T
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Fig.5. Change of microbial flora during preservation
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Stratns Glucose Lactic acid
(%) (%)
T T
Debaryomeces Kloeckeru FlA L Al L
1
T.a(488) T.a(62)
Lactobactliéus plantarum A L trcce, Iy
1
T.a(1563)
Micrococcus varvans A L S trcece. L
T.a(313)
Enterocbacter cloacae FlA L S F A P L M
1 L
T.a(1003) T,a(57)
trcce. n—B., G. M
T . —B‘
Enterobacter aerogenes FlA L S F A ! n-B L =
1 L 1
T. a{712) T.a(34)
. P
Ciirobacter freurdr: A l 1. S I A n=B L g
T.a(516) T.al71)
Pseudomonas fluorescens A L Le S F A L S
T.a(41) T.a(9)
trcce, p
Atcaligenes faecalis none A L S
|
T a(43)
trece, n—B, G. S. M
F . Formic acid G [ Glycolic acid
A . Acetic acid Le . Levulinic acid
i—B ! iso-Butyric acid M . Malic acid
n—B ! n-Butyric acid P ! Propionic acid
L { Lactic acid T.a . Total acid ( mg 100 ml )
S Succinic acid

I"ig.8 Production of organic acids by various microorganisms derived from

fermented turnips
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Enterobacteriaceae BT AME, 22, Fnlerob— VEE pH (4.4 ) THRBAEETHHZ EHH, ZhH
acter WA LTc, ZHUE, Enterobacter HMER SOETHMOERMEL VS WHEICE L TWehbiEE
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