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Microflora Analysis and Influence of Stirring on Maturation Process
of Fermented Extract Made from Plants

Hiroko NOTO, Ryoji NAKAGAWA, Daisuke YASOKAWA,
Koji NAGASHIMA and Munemitsu FUKUSHI*

Recently, consumers have been showing more concern about health and there is a growing market
for health related food and drinks.
elucidated some microbial properties during fermentation and maturation.

We have studied a fermented soft drink made from vegetables and
Some instability in fermen-
tation was found and improvements in the fermentation process were considered.

In the present study, we produced fermented extract made from several plants, such as vegetables
and mushroom, with stirring once a day and without stirring, and compared their microbial floras,
organic acids and pH through fermentation and maturation. Throughout the fermentation and
maturation, the number of microorganisms, especially acid-producing bacteria, of the stirred sample
were remarkably less than without stirring. From the sample without stirring, we isolated Staphylococ-
cus sp. and Lactobactllus sp., which may be major lactic acid-producing bacteria. Those strains were

not isolated from the sample with stirring, and lactic acid content was much lower in the aerated sample

than in the unstirred sample.
fermentation was not beneficial to quality.
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% 2T, AWIFETIEF & E DR L 7 2 Y SERE = *
A DBBAHEFE T OMAEY OBIRE R UFARERERFIC BT 5
HHEEDO B D W THNT,

RERFE

1. TFAD8E

—EDRE SIZHMW L7V OB R %
ExRET) 1K 30% DM ESG L TERICEITAA (2
NEMHAAR WD), Wi EBBE L., 2hzif
THEL CIRE 2 FER TR L, 3T°COFREE THREEAK
SR (TNEBELE VD).

PHGETRIC B U 2RO E RIS MICT 27012,
W% 2 DORKBMCHT, —HEHRedT (HikA),

s B L 7T (F002-8081 ALBEHALK E &3 10-8-1)

PRy
WY, R ISR £ 5 SRS R K O RS



32 HEE -

fits : AEPISERE T 2 O W E AT

5 iE—H—EFSIcHE L (5 B), AlE{T-o7k.
2. 7Yy

il 7-HE2HE MO0 HE L, 10 HE £ THHIE
WOV > 7)) 7 wlTolz, ZO®RS HECY 7)) >~
L, 30HEZTYH ) T ETo T,
3. EBAE

— M AR R BUIEAEFER IS (LU SPC £ %50 2w
T 35°CT 48 IffiRs s LHIE L 7. BRA %03 BCP fn
Tv— 1t Aaw bR (BUT BCP &3R5 2 HW T 35°C
TRRHBELIE L. AR 707 47 2 =a—
VIR T b7 F R b o —AZEREH (LUF PDA &%
F0) Z W T 35°CT 96 IR E L7z, ThEh ok b
WHBLzae =— %258, SEHB % cfu/ml &L T
xLT.
4. WMERE

SPC, BCP, MRS #5#h((35°C, 48 Rff#I55#8) LT MRS
L&Kit) LUPDA BB L 7can=—2Zh<h 4
fEEIE L, MBI, 16 STIRNA BB RN E D W H
B XV EBORE 217> 2. EEIZDOWTIE, Haug-
land 53 DA 7 A E—=XFEIZHEDIWTHIH L7z DNA &
64 F primer: GCATATCAATAAGCGGAGGAAAAG
& ¥ 636 R primer: GGTCCGTGTTTCAAGACGG #*
FAW T 28 SIRNA EEFO—#% PCR I X D #EIE L,
Z OBEFINCE DS W TRE L7z, L#EET O PCR
ML, 94°C 1 9 OHILE D, 94°C 30 ¥, 52°C 30 #,
72°C30 MDA 7 V% 35 ERED R L, RiI2 72°C 4 453
REFT 2 2 e TfTo7e. [AEEFOEERYIL, 64F
primer & BigDye Terminator FS ver.1.1 Cycle Se-
quencing Kit (Applied Biosystems) % W THRE L 72,
155 N7 ENY] % National Biotech-
nology Information D7 —% X— R LIB&L, —BEED
RbEVEEZFREEEE L,
5. DO DH

B (7 o, VI, AR, KR, 2\7K)
¥ OA-pack » 7 A% L7 HPLC (Y —) ZHW
THIEL 72,

pH i3 pH # —% — (E5EUERT) ZHwv CHE L 72,
TNA—NVEEE, F ¥ v b (Roche) %W THIEL
7z,

Center for

XBRER

1. BEFICE T 2ERDNEL
112, 7536 A2 & 0 Byl S w73k o — A L,
W B R B U R BB ORBIR P O 2R LTz, —

MR, MAREMRUCEREOSEEIL 4 HEHICRKIZKR
D, ZOMEIFAN K 7.0log [cfu/ml] THo7z, FD
#% 20 HE (3.5 log [cfu/ml]) & TR, WA L7-.

B 212, J7Ek B & D3 s B2 BHE D v TR
WCERBOMR 2R L, — AR, EREuE 3 HE,
AW, 5 HHICHRKRERD, 22 4.51og
[cfu/mll, #76.31og [cfu/ml], #J4.0log [cfu/ml] T
Hoitz, 6 HEAUBRREESL»THEA L, 20 HHIIZHK 1.5
log [cfu/ml], #J0.8log[cfu/ml], #J1.2log[cfu/mi]
Loz,
2. EERDEHR

IF ABEHHFOEHEEHS T 27012, &Y
7 7 HOIF A DEBMHEIC BT SPC, BCP,
MRS & O'PDA FICHIR L 7zau=—%&K 4 {H3+ >

o]
e /
30 /
ol
'\

0.0

H# (log[cfu/ml])

01 23 456 7 8 9 1015202530
PRI (A7)
1 FEALCIVRRESI BT TILOBEHOEL

AN A BRAERE (BCP) —e—HH
70
6.0 //\
— 50
£
~
2 40
2
g 30
3 o
= 20 \ ﬁ?
10 -y
0 T 2 3415678 910152 2 30
SR (H)

27 FEBIIYBRSEAY TILOEHRDOEL

- R —a— B4R (BCP)

——H#



JEHEESL R ITIHE » 5 —#E No. 6 2005

33

B L, SPC, BCP, MRS ¥ 2 0 = —iZ DWW TIIHE 16
SrRNA B THgiER 77 4 ~—% T, PDA Hiia
O =—ZDOWTIEHEE 28 S"IRNA B THEEH 7 7 A
~—% AT PCR 217> 723, MIBEYVE S igwn
BENH o7z, L, HiEOMEHAEHNCEERD, %
FHOBEREAFHIHESEFT L Twiclen L Bbi,

DD, fEFAEECh o an=—DOHIF T+ EIEE
20D, FIEA > TEE L E X220y bigD

WTOFTRERE2FRT 2 L, £1OFKREIARLF 2D
Yo7 THCBT A EEEEE ) R SRBL T
Wi ErEzohi, HEAOHETE, FEEOFHIC
15 L Cnic EHEE S N ARER DRI S iz 23,

2 H B Staphylococcus BT (LI T OV BERE 4 1%
B) % Pichia BB 20, 4HE»S 8 HEHME
21X, Pichia BEERIPREME 2 L5 cBbhiz, 8
HBEED & Saccharomyces JBEERFDMESE & 2 D 159,

R1 MEYRERR
e i o oo | i o owm
Pantoea sp. SPC 3 99% S H Saccharomyces cerevisiae PDA 1 99%
BCP 1 98% Pichia anomala PDA 3 99%
Serratia plymuthica SPC 1 99% Lactobacillus acidophilus MRS 3 97%
Enterobacter sp BCP 2 99% | 10H  Saccharomyces cerevisiae PDA 2 99%
MRS 1 99% Pichia anomala PDA 2 99%
oH Escherichia sencgalensis BCP 1 99% 156 Lactobacillus acidophilus MRS 3 99%
Vi Leuconostoc mesenteroides MRS 2 99% Saccharomyces cerevisiae PDA 4 99%
% Pantoea agglomerans MRS 1 99% Lactobacillus acidophilus MRS 3 95%
A Lecythophora hoffmannii PDA 1 99% 208 Saccharomyces cerevisiae PDA 4 99%
Pichia anomala PDA 1 99% %5E] Lactobacillus fructivorans MRS 1 95%
Staphylococcus succinus SPC 1 99% Zygosaccharomyces pseudorouxii PDA 2 98%
2 H Pichia anomala PDA 3 99% Bacillus sp. SPC 4 97%
Torulaspora delbrueckii PDA 1 99% | 30H  Paenibacillus sp. BCP 1 98%
4 H Pichia anomala PDA 4 99% Zygosaccharomyces pseudorouxii PDA 1 99%
6 H Pichia anomala PDA 4 99%
Pantoea sp. SPC 2 99% | 6 H Saccharomyces cerevisiae PDA 2 96%
BCP 2 99% | 8 H Saccharomyces cerevisiae PDA 2 97%
Pantoea agglomerans BCP 1 100% | 10H  Saccharomyces cerevisiae PDA 4 99%
0H Stenotrophomonas maltophilia SPC 1 99% | 156H  Saccharomyces cerevisiae PDA 4 99%
Enterobacter sp. SPC 1 99% Bacillus arbutinivorans SPC 1 97%
MRS 2 99% Bacillus anthracis SPC 1 100%
Enterobacter cancerogenus BCP 1 99% Bacillus senegalensis SPC 1 95%
Klebsiella sp. MRS 1 99% | 20H SPC 1 100%
Bacillus sp.
¥ Enterobacter sp. SPC 2 99% BCP 2 99%
% BCP 1 99% Bacillus cereus BCP 1 99%
B Pantoca p SPC 2 99% Zygosaccharomyces pseudorouxii PDA 1 100%
2H BCP 1  98% Bucilius s SPC 2 99%
Pantoea agglomerans BCP 2 99% BCP 2 100%
Pichia anomala PDA 1 95% | 25H  Bacillus niacini SPC 1 95%
Candida lactis-condensi PDA 1 97% SPC 1 98%
SPC 1 99% Paenibacillus sp. BCP 2 98%
Enterobacter sp.
e BCP 2 99% Bacillus sp. SPC 2 98%
Pantoea sp. SPC 2 99% | 30H  Bacillus arbutinivorans SPC 1 97%
Candida lactis-condensi PDA 1 95% Paenibacillus amylolyticus BCP 1 98%
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0H 5.70 0.33 14.0 5.66 0.36 15.5
1H - — 25.5 - — 21.5
2H 5.10 0.40 32.5 5.62 0.44 30.0
3H - — 35.0 — - 32.5
4 H 4.59 0.39 35.6 4.73 0.43 34.0
5H - - 37.0 - - 35.5
6H 3.96 0.44 35.0 3.91 0.36 38.0
7H - - 36.0 — - 37.2
8H 3.71 0.37 36.0 3.98 0.33 37.0
9H - — 36.4 - — 37.0
10H 3.63 0.31 37.0  4.05 0.31 36.8
15H 3.66 0.41 35.0 4.08 0.38 36.8
2060 3.43 0.36 37.5 4.09 0.37 37.5
25H  3.20 0.43 36.6 4.09 0.40 36.8
30H 3.28 0.43 36.4  4.07 0.37 36.2
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