38 A= =N == Vol. 14

R ]

INEELF R, $EERN: Az X %5 Riboflavin O 2SI DWW T

Yoshio Kato, Hirokazu Makida: On the Process of
Decomposition of Riboflavin by Microorganism,

In this experiment bacillus decomposing riboflavin was found in the soil, On paper pertition
chromatography the three substances were isolated from riboflavin decomposed by this bacillus,
These substances were determined by Rf value, fluorescence color and ultraviolet absorbtion spectra.

The results were as follows; blue-violet substance of Rf 0. 40 was flaroviolet, blue-green subst,
of Rf 0.70 lumichrome and violet subst. of Rf (.80 oxo-violet.

Decomposition of riboflavin by this bacillus was determined as follows; riboflavin~——flavo-
violet—>0x0-violet—>Rf (. 95 subst. Mechanisms of this process were caused by enzyme reactions.
This enzyme was extracted by saline solution and phosphate buffer and had strong activity at pH 5. 2,
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Fig 1. Decomposition of Riboflavin -
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Bacillus furfarmis B3 X0 Bacillus circulans B g% A BN OIFSHEARELT, “hbiclsB, o
Q%Em%mmmmmmdwm%@ca&%bt.%@&%mﬁ%m;aBzﬁ%m%er,ﬂﬁghw@
FrEEROWMEDC L - T B, HERTbRBEZ & ’E?fﬁb'@%gﬁbﬁ: & =4, lumichrome %’G&I Bgz; MR
DHNIEH oo DT, BEROHAEYNT alloxazine AT 2D LfEE LY. IHZHEEDS, BHS X
> CEEMTb Iz, B, FMERYE LT lumichrome (VI) OAAHBETCELC T E R o7z,

1958 £4£ H. Todd Milesl(')“o)miﬁ':f:'@ﬁﬁ’}&%l(i & 9 B, @ alloxazine A & Wiz 3, 4-dimethyl-6-carboxy
-a-pyrone (V) %{§7z. IBK 19%853&{.%3: 6, 7-dimethyl-1-ribityl-2, 3-diketotetrahydroquinoxaline (1) %
DRERM L UTCHERL 2 (Fig. 1).
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Table 1. Propertids of Bacteria decomposing Riboflavin
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Table 2. Biochemical Properties of Bacteria decomposing Riboflavin
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Glucose + + — + +
i3 Fructose -+ -+ -+ + +
Mannose + + - + +
Lactose + — + — +
i) ‘
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H.S o3 — — — _ _
S E " " i . _
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P A -+ + + + o+
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Fig.2 ® No.1 @/REha L5, Wwihd B, ostfal R HREOELAEREDT,
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Fig.2 Activity decomposing Riboflavin

by Bacteria in the Soil
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7= B2500meg% &H DEREMAC MIEEEXTTH &, Fo@bak 0o e = —ORFRER, ARFCOW
THlxTTE, Fig.2 ® No.2 0Xdiciy, ZTOHRELAETHZLNbNS. DEXCABCOWT, HZL
BRIV Y T 2P tirih s b &, HERENDIZEETY 7 1B, BFHOBEKTHSD ZLhbh%.

% 7oK S L 72 5 FEO B o IR EIC DWW TOMEER, EAFEMRE, Table 1 %X 0¢ Table 2 iI0/RE
h, ThHOBEEOBEZAREOHER H TKEERMEFHECIKERTD 5.

I. &X%H9T5 B, MERES

1) SBERMEE

A, B, C, DR L0 ED 5 EEOME» >R EASH %2 L Y, B.500meg% SEMIERE 200ml ik zhZh
HRIEL T37° D5 L, B 0&EEINE LIRDE 2 OkoRi, 4 Ak X007 HEOKEY
&N, hbx40° UTFCHEEEL T Yo BERL, =4/ —UTHRIELRE ROSEELT, Z0LBHK
#40° IR CHEEMmEL, - OWEREIK % HEPEAME No. 51 @ 40x40em LicfiL, A%k, BHEELLT
n-BuOH : HAc : H,O (4:1:5) w30%NH,OH % 5% IRinL7 & 0% HWTEBL TEXLYEO THEETT -
o, EFEWRE Uik B2500meg% AR &S H 200ml 7D 4 D% 37° 5HI0ER I Atz b D&l & E—RER
BUWTIBEL 72 & D& Fu 7.

2) SBELUICHBRRERD RF (B

EROBIEC X T, FBICLVDMINZENDEETHLTPPC I X VBT HIc, REE BIHK?2
H, 4HXHRE7THBEOREME DB 0K L THSE, ROCLD REEAKRECE /2D, BHELE
Ll o T L ORED Bz, LizhioT B AFEHIC L T, BHILX - T, BT TP 0L
EEND. I TCAERCIENTE, R 7 HEODMEMAKC O W THRHEATIZ E & L. ThHPHDOPPC
DOFiFRE, Fig.3 T &5 fiRE5 2/,
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Fig.3 PPC.of Decomposed Substances of Riboflavin by Bacilli (A~E)
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Fig.3 @#\T, MELHELT, RiffH, BHAORIZA Ky @K TH L, RIO.35OSVIZA~BH
z, Rf0.55~0.60 @ Sg it A~D gz, Rf0.65~0.80 » Vi A~E Bz L0 Rf 0.95 ® WS 12 A~E H#iic
ELRFEET AN, A—PWEEELONDBDT, HA Xy baIDELY, HHE K=&/ —VTHHLT, 20
HiE % 40° LT CRERMEL C PPC it X 252 KE L THifLL Ty < &, SV © Rf0.35 W&k RF0.40, Sg
# Rf0.55~0.60 #E % RFO.70, V o 0.65~0.80 #HZix RF0.80, kX0 WS o RF0. 95 (XA Bi—{bT
%, ¥BAEOBRCREMIIRD KA 7.
M. 58 UIc 2B RaE0R
1) Rf{EO40DOHEEMK
RE0.40 #7EL3, Miles D#fSIc Xiud, RE ff, Aben B3 50T flavo-violet Th % LHEEENBD
T, FOKBBCONWT, DXDOHRERYIT 1=
a) flavo-violet O#tEER LWL LT, RI0L.AOHWEX PPCick h, ThEhBE—-DEE LHYEDOREY
W THE T 5ic, Table 3 ® k51, RE0.40¥HE & flavo-violet {3[FA— Rf x5 2 5.
b) Rf0.40 #E ¥ X o~ flavo-violet DKFHWICOWT, UV 2R Y FvERETSE, Figdnkie, B
INREAVE 234, 262, 322, L 0¢334mu icdh D, flavo-violet DILIEANE & 4 < —F L 7z.
PlEosEEic X v, RE0.40 P81 flavo-violet ‘T3 % L AT X /.

0-8hy 0-8
w Y\ vy o)
% \ © 7
= 0.4} " g o4 §
| |
' 0.2 |
0.2} !
: N 240 280 320 360  400mu
v 240 280 320 360 400m —— . Lumichrome.
—— ! FlavoViolet. e :Rf 0.70 Subst.
------ : Rf 0.40 Subst.
Fig 4. Ultraviolet Absorption Spectra of Rf 0. 40 Fig 5. Ultraviolet Absorption Spectra of Rf 0. 70

subst. and Flavo-violet in Water subst. and Lumichrome in Water.

2) RFO.70OFEGEENHE

a) RE0.70 #EoskiEmis N-NaOH i cHtad 2L, HAc Bthic 45 &, CHCl; s CHEgBo%
Y%%3 5D C lumiflavin (VI) 74 lumichrome (VI) :H#EETE 5.

F2C, REO.70%8 & lumiflavin ¢ X % lumichrome & % {f4ic PPC ick > THEK L7225, RE0.70
B lumichrome & EERERYBLADT, DX RIO.70HH & lumichrome L *EBALIzbDODN
T, PPC ik WBHE L LA, MERXA-YETHHZ LERBD. (Table 3)

b) Rf0.70 #E ¥ & 0F lumichrome DKEHKIEOWT, UV 22 b viBAlET 5L, Fig. 5 wid &)
w, FOWIUEAE, 256, 340, % X0 395me @D B, lumichrome DRNFEAE & — T 50T, RE0.70
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¥E1z lumichrome T % LRETX 5.

3) Rf0.80 nXEBAYR

RI0.80 B O A RATH L, KBS, 24/ —vBXU0xs / ~ VBRI, Y 2rBX
O N- JKERIE7 Vb ) ISHA[IETH D, :ﬂ%&if??%nﬁiﬁ%bf: oxo-violet & 7AfRMENREUL TEHY, EFi
Rf i, #Htah HBEL TH oxo-violet LiEFANBDT RE0Q.80HHE%E x4 /7 — WIRIEW L I2IEBITOWT
TRDMHEEBRERA .

a) Rf0.80 & & oxo-violet DHIFERDOR RXICDONWT, X LEHYEDOREYCOWT, PPCirivEh
LOMBERF LI 25, Table 3 ©RT X5, Rf fID—-HERBDic.

b) Rf0.80 #E ¥ L ¢ oxo-violet D x4 / — WIBKIZOWT, UV 27 vk fllET 5ic, Fig 6 it
o ktiic, BIXOBAMEN 233, 269, 320 3L 0335mu ik D, Zibik oxo-violet DR AME L2 <
—H L /.

o kb, REO.80#H 1L oxo-violet Th 5 LERATX /.

Table 3. Determination by PPC on the Decomposed

Substances of Riboflavin
Samples Rf. Val.*

Rf0.40 SV. Subst. 0. 40
Flavo-Violet 0. 40
Rf0.40 Subst+Flavo-violet 0.40
Rf0.70 Sg. Subst. 0.70
Lumichrome 0.77
Rf0.70 Subst. +Lumichrome 0.75
Rf0.80 v. Subst. 0.80 240 280 320 360 400mu
Oxo-Violet 0.80 —— : Oxo-violet _
Rf0.80 Subst. +Oxo-violet 0.80 eeee D RE0.80Subst.

- . - - Fig 6. Ultraviolet Absorption Spectra of Rf 0. 80

d(zze.lolp mgg) solvent=#-BuOH : HAc : H,0 subst. and Oxo-violet in abst. Ethanol

4) Rf0.95 ORFRELMR

Rf0.95 ¥3PUL, Fig.3 kKATL Ok, A~EMICE s By PMREIAL LT, RBEICEMICE o THES
NAEFEODMYTH B0 0, KAYEXKERKE L THET S0, 2¥0 L5 hEBREAL-.

¥+ B 500meg% AWM 10ml e AR 2 L TAR 2 HOEABRLT, 37° 8 HMHELL L0
%, Blic B2 100mg% SEOREEHRINLT, 37° kTl r AfE#ET%, oKL EOTHLT, 20k
#¥i% Florisil Column 35.0x 8. 5em i@ T, & OM@N%Y 18N-H,S0, T pH3. 0 AL, Th
% 40° LUFC 1/10 AR # CHEBIEL T, =—7 Ve THIT 5. Co=—7 L eMET5 L RAOWLR
PLBILT B, CONLMEAREL DESETS. o RI0.B5HEICOWTIE, BANESEDTLRO
x>z & &1L 7.

5 B RBIBOER

T @EEc X5 B, 03RS, Bz——flavo-violet—>oxo-violet—>Rf 0. 95 B D@ A WD = L B R
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T HizdE, DEDEBRERAIT.

FiEsRow Ao B, oft iz, flavo-violet 35 L U¥ oxo-violet & FHFNIRINL 7B, A@EEBHHL
) ke FE I EE LT, REBIEC L D, PPC o & b ARYEARE L.

flavo-violet % IR L7z RiitiAs B, RE0.80 R EHEIEHH (oxo-violet) & RE0. 95 Dk § st M E A 15 7=

—7F oxo-violet BIRINL 7z iin Bk, RE0.80 DEREEIME (oxo-violet) & Rf0.95 DpcHtE&IHH
w1575,

Pl EDERIC X - T, flavo-violet 1X#AEMIC X - T, oxo-violet & Rf0. 95 WH e 1543, oxo-violet
R U, REQ.OSHHCZL THEE RN LT E .

V. #&EH0 B, HEER

MY X b Bk lumichrome, flavo-violet, oxo-violet ¥ X U8 RE0. 95 MEic 3 &2 Z &3, HildkD
HEMERSHBI I NI, SO By BMSHHERCHEET 20MHEAC L o TTbN B D LHEEINDH DT,
FEFRL-ABEEREAL T, FOREBD D I REEFR O & 3 e

1) SEREROHH

B, 3B LTI AR A, FoERImFEOoONz+2 743> (B2 10g, 72 10g, AlH2g,
EBU7k 1000mD) % pH7. 0 @B L, 25F, 20 0MaEREY Lz bR HERL 2.

ABD 2 4B FiokEm 10ml e BAEL T, 37° CT48MSRIKEE T 5. Sk, 0L DEFLWEMHIL
CEALT, 87° T3 AMBEAFIS 5. HEEKD, ThE@EOTHEEC 3, 000rpm T 30 3 fh 0 T LK &
BRI S, ZOLBRY -BROKETCREEL, BOEBCEODHELT, oo bBERED, IR
RET & T 5.

) DEOTHEDEIC DWW TE, Table 4 W/R$THIHEIZ X VIRIEL T, RET~VxE.

2) HBEROMIK

Table 4. Extraction of Enzyme Decomposing

Riboflavin LR TE BN D REEERK T ~VIEOWT, &
o Hlmgphorml FERBARRI L 25 Table 5 @R+ 5 ki
; s 5 [BARREE T2
zﬁﬁ?ﬂ:mﬁ- = Lieh, BMRLLCEAENGHEOLDOTH D LHE
ke Nz <4 30ml 2945 ETE 5.

EIENTL0SE L BT S
Table 5. Protein tests of Enzymes (I ~V) by

3, 000rpm. 30min. Extraction from Bacteria
S NAS o
| L e g%\@\ﬁ . —
BE l She 3 Ea—ly MEIG SV SV SV SV sV
7% & Jl“?'mi — e FYLREIE! YB| YB| YB| BB | BB
1 BOREH IR il vily v ly |y
TR Hh i 137 QQO‘I"Dm.I 30min. el w |y Y
53 150,005 Bl v it t t Yt Yt
I | Wk EE - | - | - | - | -
% i x — Vbl + T 4 + N
Ere A R R
* YIS TR A A 72 b DILRRRTT, ) o e B+ " n oy

FeiREE o pHS. 2, pH7.0, [pH8. 304 D% ib) SV: #iRe, YB: Wigt, BB: Rig6,
HAunieb ok, ZhZHEEL, NV, VETo. Y: #m, Yt HiE



INEEIFE, $MAE: e X 5 Riboflavin O3z D\ 45

DECHRBAEN B DIERLE T D02 RET B0, 1HELT, BETEERL.

BT (2% eE 10mg/ml) % 1lml 40 7 KOWEHREC & b, 1 RIS ERAER 3ml ZEFL 2
b Dk L OO 6 Aicit v L BREEK D pHb5.2, 5.8, 6.4, 7.0, 7.7 3 X 0°8.3 D 3 D% 3ml Rz & D
EERTTAREZIREL, IO TAREMO I BE UCHRML, 18Iz EE, fio1EHI100° T 10
SREMEL T, BEEXRE LS00 2B OWT B, SR %1T - 7.

EERTEEO 2BRORMBAMAORKBE T, ThFh B K (Cmeg/ml) % Iml & DED VA —VE
Mz T, SEPEC ANT, 37° T2URBMEETS. F0BINHLOEBRERORERCONWT, BB, 5F &%
EELEZA Table 6 0k 5 IR %157,

Table 6. Activity decomposing Riboflavin of Enzyme in various pH (B;. mcg/ml)

T RO w52 58 | 64 | 70 | 77 8.3
= i 1.4 1.0 1.1 1.1 1. 42 1.41 1.2
100°10 min 11 % 1.6 1.2 1.2 1.2 1. 64 1.63 1.53

Table 6 T\ T, M ENA By 5, pHS. 22k W TR bW B, SMREEXH T5Z Lhibnb.
ABEAEKEAL pH7. 0 L L7 v h YT, B 3MOEEREZLDTSH 5.

B, iR % 100° T 10 2 MNMEMEE L7z & D, HEMLH LSO LKL TB: 8FENRT W LT,
HEJLERIC X » TBEFERBD SNz Th Y, B DEMAEMORFEERC X - THbh s & & &RB
THLDOEHEIND., ¥ IORRRIOREONMBMBTCREREINZNI L 2/RL T 5. I HIEERL
e AR AR & pH7.0 L ek W CikiFEE2195% 5 2 & 3388 L Tk 5.

V. & 3

+Tgfo B, GEED 5 bR L 5, Fosjcle)zf') X OFERINIE ZAD Pseudomonas riboflavina
RIFREE, 7T stk WEFRO, REIIFEOEMMELBL, TSR, €5 F L BIIREOE TS
k.itﬁgnﬁﬁﬂﬁﬂ%ﬁﬁﬁﬁﬁﬁﬂﬁb,ﬁiA%ﬁ,%ﬁ%m%@%iﬁ%%%yﬁku@ﬁDE
BaETAETHS. _

BEDLORR U B HRER, BECEL, 75 2B, AHEROBKT, oMRMEB2 £, $3RTR
TEHCBADE LIXRLEDD LS THS.

CDODREC X 5 B2 DR Y F O REEERC OWT, IR L& &5, B ik lumichrome, flavo-violet
¥ XU oxo-violet CHRINT WD & & A HERTX 7.

OB 5By A I AL 1B L IR R T £ 5 T L 4T, %o TR £ B
B, W OBIERIC L o TEB bDLEX BN, COMILED*EC TREABERTICTET 5 b0 L HEE
Ihi-.

X o T B 3R THHEMEZRBCRIEL, ZofmMD B, MR HL, ZOBERKCOWT B, 4
REEA KB LI A, B: DOMBEAHRTE .

O REEFE pHS. 2B WTHREENKRE , ¥BETH 5. k¥ AEMAWR R, pH7. 0L LTIk
FEWENE D, o ZOBFERIEET VI FiclE SR, AEAHERR X0 CEBRBEK CHLTETS 5.

BEBRICENTUE, ZONMREBERORBER L ORI E THEE R o oht, ZOREZEOMIL & &AL ER
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Thi¥, CORERECL - T—EEER B OSWEHBOMIENTREL 2D, FIWTE, B OZEMDOMH
B OoOWTKBNERENTEDILDEELDNS, RPEERITIH WTHRIATE ok o/ RE0. 95 PEIZOW
THhEDOEFNEKHHATEDLZ L LET 5.

VI # Eo

D £#ihX b B 2012 SEEOEEERAL, ThbOMEAWT B, OSMRERETR, O
BRET BRHFORNEE S OTMBEE LTS, BAEH, R HRXOCRNBRRI Y Pk ek, 2
ED XS RENTNFRIERRL Iz,

i) RI0. 408 (FEf) =flavo-violet

ii) RE0.7048 (F# ) =lumichrome

iii) Rf0.80 '8 (4f) =oxo-violet

2) B:2DMREI X »T, 2X¥D X5 RN REHETHMIETT D Z L 2B,

riboflavin———sflavo- violet—>ox0- violet—>Rf0. 95 (KA

3) B OMEMIC X BOWE, BEMOBEIERA TS LeRD, MCHMERORER) LR LML
TZOBEEXHERAL .

ZOREFEIR, FHET OV FRRE IR, EBAERAERY) CEBREERC X o THIHTAETSH D, pH.2T
BWEMEAEDLL, LihioT B SMEEL . ¥72 pH7. 0 D ECi2iEMENSE< &2 b, 100°, 10 S omET
RBEINAENWT, RXEERETT2RETHS Z 2 2RD b,

Khic, APIRCEAHETREYE 2 b BEBAEEERIRMA—/5EE, KR REERFAEERECH
HOBMBEERLET.
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