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Selection of Rhizopus strain and investigation of production
condition for kamaboko fermentation like tempe

Tsubasa FUKUDA, Tae NAKATA, Ryohei TATSUNO and Manabu
FURUSHITA

Abstract : Kamaboko is a traditional Japanese seafood product. Large amounts of non-standard by-products or
kamaboko pieces are discarded during preparation. 7empe is a traditional Indonesian foodstuff produced by
solid-state fermentation of soybean with Rhizopus strain. We applied the tempe fermentation method to
efficiently utilize kamaboko wastes with the aim of obtaining valuable food products. Glucoamylase and acidic
protease are important for fempe fermentation. We selected Rhizopus strain for kamaboko fermentation like
tempe using glucoamylase activity and acidic protease activity as indexes. Among 13 Rhizopus strains,
Rhizopus sp. MKU18 showed the highest acidic protease activity from fermented kamaboko. However, the
glucoamylase activity of fermented kamaboko by Rhizopus sp. MKU18 was not detected. Thus, we investigated
the effect of a mixture of kamaboko and steamed rice on glucoamylase and acid protease activity by Rhizopus
sp. MKU18. Supplementation of kamaboko with steamed rice suppressed acidic protease production, but
increased the glucoamylase production (about 17-36 times). The smells of fermented kamaboko are musty and
ammonia odors. However, in the case that kamaboko with steamed rice, fermented mixture has pleasant smell.
Thus, the method described opens up new avenues for novel fermentation food from the kamaboko with
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Rhizopus sp. MKU18 like tempe.

Key words : fermentation, kamaboko (minced product), traditional food technology, Rhizopus strain

AR DIMER LKER ) BRTH D 2016FEDE
HEEI454821 b Y I2b DIEBR ) —F, HRIBETRE
Tk, REARROBEN SO NG R &0~ Ko REY L
KEZREET B, 22T H N ITREORENET R,
71 R I OEEEYARCET BEOSTh RT3,

F R, Rhizopus BRI Z W24 ¥ FA Y T OIEHH
KEREERTH A", RhizopusBHIT. BEBIEMICLD
BB T VI - VR EOEEL, Y 2WET 2,
ZNIIRhizopus B EVEREST A I NAT I FT—ERNFT TS
VHEDZ NI —RAFEEL, STV A—RARHER
W7 a— WM PAZE W 5720 TH Do F72. Rhizopus
BRI, B Tusr7—CLhoBEvEEL, EHET I

JHmBEEBMEEZM, ZhiCkh, FURBHELED
BOERELTRSRTERY,

SEAE, RhizopusBHEIZBUF A I NS ORDIMER S,
NAF TN a VO ERORERSEFIH LT
VRBEBERCET AHMENTPATWEY, 22T
Faid, FHWAZEICL Yy RN BEREHICHEB TR R
RhizopuslB B # R L. A< FaBBEEOARTT vk
B (LT, AR Ra5FrRERELT5.) ZRAELLA,
TYELTRYES oI, ZHE ATRILEFINET
VTR EORFENZ UL AR EOEESTE o
boLiElEhD, ARETE, TRATFaIR2ET NV
BELE L UCHAH L 72RhizopusBEIZ & 55  REE5EEE

KERERENF%E (Department of Food Science and Technology, National Fisheries University)
T759-6595 IR T Bk HAR2-7-1 (2-7-1 Nagata-Honmachi, Shimonoseki 759-6595, Japan)

+ BRI b 33K % (corresponding author) : tsubasa@fish-u.ac.jp



222 mH B -SHSE - REEY - 5T %

BEROREBEEFHNL L, FURRBBOBELERL IV
TIFS—PRUBESOF 7 —EiEtkE Hv2 P8k
Rhizopus B W DBE T R AT S 51T, —RWIZFT > 7>
BELTHASNAERZEAL, AvRTF U REEC
BIBINVaTIT—ERUEBE S0 F 7 —BiE~O%
BER@AL:,

Rhizopus B X138 % L 720 B#RIZPDA (Potato
Dextrose Agar, H7KBIERRN A E) s i BEER.
30° C- 7THRIBIER L2 d 0% Az, BRSNS
# U 7-PDASHASE IR AR 29 mLigm L7 d
DERFEAL,

WA <R3 (UTE) . #8905 cmfic Ay FLzd
OEB . hy LA EIRA D 270, X651
AGEWMOBRL S, BEEFLIFVTEAY CEAETT
ABMFHBRIE L7zo 2. BB T L 5 A it 24RRIHIC
L7z

BRIROBIAER L. F9, 22 GERE) &, K
EAREHCTIHV, I XDEBDKEXTERL, 10°
CL&MFT CoARRIMRAE L7200 X 51210° CAAFTITTRY)
D &G IT o072 TARWMTHRIHLOSELETHEL
BHiFie. BULIEERTHR, BREERS LSS, #40° C
FTAXDBEE TIT2, ThEHKE L7

AR EERERE LERERE, EROKFETR
B L&A <R3 20%w/wh 26%w/wh 50%(w/w)
75%(w/w) 100%(w/W)DEIE THERLIEE LI-d D EfE
L7z ZOB, BASIAREELARBIADE IR
DEETRLI,

FHGAF v Z B (12x8m - TAV Y (B) ICEHE
#60 gill h ilo TANTZ, EHITRTFBE L E06 mLAM
Ly E<CHEB L, v V7B ITWER LK, ¢
VERWTRERT 2, BEBEIKTIATF v 2 BEREE
BT TAFy 7 RURBIIANECEL L, 30°CleTiE#%
To720

HBEBFRIIROBICHER L, I3, A ERAROR
WHEBEEAKREMZ, LCHEICCURMME T -2, H
WRTH, 28 (7 ¥V Ty 2EE (BK)) ICTHRRE
BETV, BoNBREHBRBRE L,

Fhay Iy —EEkE. RISEEIC2%w/v)i Bt 7
YT (KT (BR)) W (0.1 MBEEE & .
pH45) %1 mUfv, MEEFEERL mnz, 40°CT205H
Bb &7z, KIS TH, 1000CTIOSBAEEZTV., K
BERELRSE, BHELAZVI—-ZABE IV a—R CII

FA M7 a— (FGHIEIR (%) 2HVTHELZ,
BEFEAL unitid. 1 minicl ugDd 7 VI —REEKT 5
BEEL L. BEAE] ¢b ) OBRREETBREEN
DIEBE L7,

B0 77— EiEEIE.ANEZ T (Sigma-Aldrich
Co. LLO) % RB#HE & L TEH L0.05 MERBERE R (pH
45) \TRABED06% (w/v) LRABAELL-bOE
RIGHEEHRE LTHY . KSEERE] mLIOHER
Bl mLEMA, 40°CT30 minKS#%, 5% (w/v) MY
7 0 OEEES mLE M2 TRISEAEIE Lz RIBHIZ40° C
T30 minfRET 5 Z L2 X DiEBE K S %, BT
MY THREME 2T, ERICOWT280 nmilBiF 21K
RELZHELL, SEIZFoy VHYBIRE L, B
FHAL unitid, 1 minl2] pgoF oy YHLBEZEKT
ZEEERE LCHREL, BRILE] gbhiz ) OBRIEEZ
BEEAEEEOTIELE L,

BEHLEIIZ 7 B UBE () #HAEHRY—¥X)
R, BEDHEBAKEEIES% L Lizo Rhizopus)® i DR
RIELOIBIL, — TR BT RS ELRE1T o 72
T/, B AREFEEE AW - BEUNRPICB T 2 BHEE
HEE, SRR ES AT RS ELBIC L DRE L 7
ZREBES S ERERR T2 BREE (K7D &
BEEH (H¥2) & L7z S4T#E#EICB v TidMauchly
DOIREME & FTv BREEDHE D L < iZHuynh-Feldet
DA Ty BRI L ) HERENFE (sample effect,
cultivation time effect) B & "% H £ A (sample X
cultivation time) #ZNEFNHEL7ze WTHOLEL
B b TukeylE % V72,

RhizopusIB W I3BMRIZBIT B~ Ko B LR E R
EEELVaT7Io—YERHOER L LITRT,
HIRAEERE LA WThORKS 7 Va7 3
T —ElEME RS ol —F. EROBAE. R cohnii
P53 H b G AYE < ¥RV TR peka P8, R. oryzae IF04955,
Rhizopus sp. MKUI18, R. oligosporus P12. R. oligosporus
PI3t B ole SNHLOHMETHARZEZRIRONE
P/ AR AN

RhizopusIB13HMRICBIT B A< R B L UHERZREER
Be LB 077 —EEEOKREFig 21387 &
v ROZREELYG L LS. Rhizopus sp. MKU182 % %
EMASE D 5 726 RWT, R oryzae P17, R. cohnii P5 T3
% %%Rhizopus sp. MKU18 & ) d FRBIZEd o720 —F. &
KRB RERE L L2Y4A. R oryzae IFO5413558% b il 2S



Acidic protease activity

Rhizopus BEIZ X A A< K aDF v _ERBESR 223

800

Orice
m kamaboko

[=23

o

o

T
10 >

Glucoamylase activity
[Units/g -substrate- ]
'S
(=4
o

]
(=]

o [~]

o> '

W

m:—«m>

)

®

o
—————————— Y'Y
)
— e Te Y s 3
-m
F———ow>»
.m

=|—|m o>
—1w >

o

o
——0 >
[]

m=m>

H W >

[

IopgRoRe-2g2Q
e v = = g & 048 23 8F
T 8 & 5§ = 0 v ook g8
N £ 83 33382009
Eeg8§35§588seELL
- 0 S
st E2ES T ey
SR
© O ¢ S 6 & &
€ £ o
o

Fig. 1 Glucoamylase production by various Rhizopus

strains using the kamaoko/rice as substrate
Means denoted by the same letters are
statistically similar (p > 0.05). Lower-case
alphabetic characters indicates there is a
significant difference under the kamaboko as
substrate. Upper-case alphabetic characters
indicates there is a significant difference
under the rice as substrate.

-substrate- |

[Units/g

1600 -
Orice g
1400 + ®kamaboko )
1200 |
1000
h
800 c
600
400
B
200
0
pgpgRaeerepeo
o o o R DS m
SRR ERR R R R R
R RN N
coxe®EEES T 88 g
€ & 4 888 giiy
5 8 g §585§
€ & g

Fig. 2 Acidic protease (pH 4.5) production by various

Rhizopus strains using the mixture of
kamaboko/rice as substrate

Means denoted by the same letters are
statistically similar (p > 0.05). Lower-case
alphabetic characters indicates there is a
significant difference under the kamaboko as
substrate. Upper-case alphabetic characters
indicates there is a significant difference
under the rice as substrate.
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Fig. 3 Changes in glucoamylase production in the
fermented mixture of kamaboko and rice by
Rhizopus sp. MKU18
Mixing ratio indicates the quantity of
kamaboko to total amount of rice and kamaboko.
Means denoted by the same letters are
statistically similar (p > 0.05). Lower-case
alphabetic characters indicates there is a
significant difference under same mixing ratio.
Upper-case alphabetic characters indicates
there is a significant difference under same
cultivation time,
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Fig. 4 Changes in acidic protease production in the
fermented mixture of kamaboko and rice by
Rhizopus sp. MKU18
Mixing ratio indicates the quantity of
kamaboko to total amount of rice and kamaboko.
Means denoted by the same letters are
statistically similar (p > 0.05). Lower-case
alphabetic characters indicates there is a
significant difference under same mixing ratio.
Upper-case alphabetic characters indicates
there is a significant difference under same
cultivation time.
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Fig. 5 Fermented Kamaboko by Rhizopus strain
This picture shows fermented Kamaboko from a mixture of
kamaboko and steamed rice with Rhizopus sp. MKU18. Mixing
ratio of the quantity of kamaboko to total amount of rice and
kamaboko was 25%.
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