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Studies on B-Vitamins of Pyloric Coeca of Skipjack
(Katsuwonus vagans)—III
on Vitamin Bg

Daiichi KAKIMoTO

Abstract

1. Content of vitamin Bg in the pyloric coeca of skipjack was studied by bioa-
ssay. L. casei and S. faecalis were used for the determination of pyridoxal and
pyridoxamine respectively.

2. Basal medium of the bioassay contains vitamin-free casein hydrolysate. The
latter was prepared from commercial casein hydrolysate by a newly-devised method,
that is, by oxidation of the hydrolysate with KCIOs. The vitamins which are con-
tained in the commercial casein hydrolysate are completly broken down by oxidation
with KClO;, although certain kinds of amino acids are also decomposed (Table 4).
A perfect basal medium can be prepared by supplement of the decomposed amino
acids to the medium with oxidized casein hydrolysate (Table 4).

3. Pyridoxal and pyridoxamine content in the pyloric coeca is 1.35 and 0.88
per one gram of dry matter respectively. Presence of pyridoxine was not detected
(Table 7). The determination was made on fresh material.

4. A piece of proposed evidence shows that pyridoxal in the pyloric coeca is
transformed partly into pyridoxamine when the dissected-out organ has been stored
at -4°c for one month (Table 6).
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TWFEMRET D 2 LB Lic. B EA Y IKIMIIR D & 5 IsHiECfE2lk, $Tibbil
Wi ¥4 va 20% OERT 16~20 iR L, W T CHFE L 2 UREG O
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A. FRVEE A H R CEIUEC X D Ky 3 RFEHEE 7.

B. MRiEEL K CRSTEEL T b A & FERIC LTl 7.

C. ElkE 4-30g % 2% DR 100 ce. WWEREL, | REHREZIEL, Z8WkT
FOMEL ThHvh 150°C DZeKHHIC 4~6 ISR L ARIC L 7.
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i 30°C, 24 BTG, IERMEEEC Lo, Table 1 (X2 DfRTChD. Tibb o
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AL 728, B #¥ A4 v 1g FMOKEYRC 15g, pH 1L 1.0 23k b BT i
WRLT, WEELEY ) FE9— xRt B0 784 vKEHR O 7 2 7 BRE M FR




24 BEVISREFREEEIRHCE 3 9% (1960)

Table 1. The responses of L. casei to pyridoxal which may be contained
in casein hydrolysate treated with Japanese acid clay.

The responses of L. casei to pyridoxal
" in casein hydrolysate
Type of treatment of Japanese acid clay
before addition to casein hydrolysate Turbidometric measurement (T %)
- With 10m7 of Without rid 1
pyridoxal Dyldoxd
Burned with reducing flame for 3 hrs 45 l 96
|
After treatment with 29 acetic acid, the 68 97
acid clay was dried for 4 hrs. at 120°C
After washing with distilled water, the acid \
clay was burned with reducing flame for 43 | 96
3 hrs |
Control. Not-treated casein hydrolysate 21 25

Table 2. Adsorption of pyridoxal, but not of amino acids, in casein
hydrolysate by Japanese acid clay treatment

Responses of L. casei
> . Turbidometric measurement (T %
Types of basal medium | With 10m 7 of

Without pyndoxal

l pyridoxal
Basal medium, not supplemented 42 96
Basal medium L. Aspartic acid 0.5 mg 43 96
” +L. Glutamic acid 0.5 mg 42 97
” +DL. Methionine 0.5 mg 42 96
” +DL. Phenyl alanine 0.5 mg 42 96
” +L. Tyrosine 0.5 mg 41 95
” -+L. Histidine 0.5 mg 42 96
” L. Leucine 0.5 mg 42 96
” -++DL. Isoleucine 0.5 mg 42 95
” +L. Arginine 0.5 mg 42 97
” -+Serine 0.5 mg 42 96
” -+DL. Valine 0.5 mg 41 96
” -+all Above amino acids 42 96
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DOEEUEM Y L. casei @ 30°C, 24 Erfifss o :

Pyridoxal my/tube
f@@#‘ﬁfﬂ_\'bf\:i}@v@j&é Fig. 1.

Response of L. casei to pyridoxal.

v) SO KRR o v ) Ky L. casei was incubated at 30°C for 24 hrs.
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Table 3. Pyridoxal content in the pyloric coeca of skipjack.

Acid-treated sample

Concentration | Content in a [ CoRIET0, T8 0 COTIEn 0 Resovers
matter (my) | matter (my)
1/500 0.41 205 1025 92
Alkali-treated sample
1/500 0.50 250 1250 98

2. EVYFEFYI

vl FE+Ivhe ) Fd3y— ) EEC Rabinowitz, Snell 5D HENEL BVWbHR
TWwb. BBIX B LEX S. faecalis Thy, ZOEXE ) FE¥+3viv ) FEF4—
W LRI O response 2RT DT, ¥ FEH I vOLRERTHCEILLNLHE ) F
FY —LDEHEY L casei THIEL TR E, S. faecalis \ L BEID o xF|&E5BH
Bk b, S faecalis i X BV Fe¥—, €V F29 3 v OfellETIChHID,
v P& — A 0BRA L AR SEERIC A5 1 €4 YkEmhb © ) P59 3 vikic
eV FEy—arxBELnTEebiy. COZLROXHED ERVIEREZL LH,
HEA VKR YRR S ) CTERRALT A HFEEEBE L DT, TOFEEBRS.

) IV FEy IV REDEAL VKO FTEL : h ¥4 vomME v ) F39— DIF
Tt L FREC UCHEY, 0 pH # 3.5 Kfiikli. WEHI¥4 v 1gicdiX 157K
R ESRER 1 Y 0058 TNk, BRACCE T HRMAID 5 4 4 20, 30, 60 KO*
120 SR, HSREEHOREARFCOE ) FE¥ I v RREINLHhBrLE
Bl BREBEXC) P53 —LOBALAL X 5 CEBbEIT okt €4 vKEnE Th
%4 ¥ 7o\~ Rabinowitz & o 5% &%, i S. faecalis #BMEL, 30°C, 72 Bk
%, BNEETLIHBE 7L ) CHELED BRI DOTHES v KBHC BETHE
VFF9IvoRE L. RUMNLERERS VI X BEBILE LXKRmMHPO 7 I /Yy
FIRFCERILL, S. faecalis WARFRDT I 7BERD LTHUE, H¥A v KR )
F&4 2 v RO TNTh BEIREHEEERWOTC, BT I /BEHRELY Y FE3y
I YDEETHRbND & L 2D 5 LFERC, 73 7BEORMEY L HXj. Table 4 i1
EEMER GRS, COERICIB L) P4 3 Y ORRUEEL 60 53T b h 5
M, ChrfABeFey, AFxt=yv, rAv VU E3BEOT I VEELELRE. fi
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Table 4. Responses of S. faecalis to pyridoxamine and amino acids,
in case of supplying the amino acids to the casein hy-
drolysate oxidized with KClOs.

Saucli’g;.ergegm;grag}&o Supplemented Responses of S. faecalis
(Einal yolnmes pyrldoxarplne ek N /20 NaOH (ce.)
are 2cc.) my per tube Ok e ' v*
None supplied o %0 | 16 | o1 | 03 | o3
Loamgime 05| % | %) 07| 64 | 03 | o5
Bl Tesine e ) S i B e 6
owmeene 05| 8| 3| | e | | o
L. Glutamic acid 0.5 18 fg llg 8% 82 8%
Lmsudime 05 | g | 35| 17 | oi | oF | o3
L os| || B | e | w e
DL. Methionine 05 | g Te | 17 | ot | oz | o2
DL.Threonine 03 | 79 | 35| 5| G2 | o | oz
Loprgsme 08 | fge |G | pt ol SRR EAGE
DL. Valine 05 g 20 | s | o4 | o2 | o3
bbbt |9 B R R B 8
Above noted }each 10 2.5 2.4 2.0 20 2.0
all amino acids 0.5 | 0 | 20 i 2.0 0.5 0:2 0.2

* Casein hydrolysates was oxidized by following methods
0 : Not-treated with KCIO3, T : Treated with KClO3 at pH 3.5 for 20 mins,
1 : Treated with KCIOg at pH 3.5 for 30 mins, I : Tteated with KClOg at
pH 3.5 for 60 mins, IV ;: Treated with KCl03 at pH 3.5 for 120 mins.

R AT Ak B3O 7 2 Ry ik T A

DT DT EA Y KIS
Nk 5.

i) S. faecalis DIEEWRIFT KCl D : tEE» V% pH 3.5 CEHI® 5L b
EA VKR O ) FE 2 Ikt 3hs2d, Hbik KClicZgbd%. feoTo ok
i P CEEEE M A MR T AUE, B KCL 2355 2 Licie D, MBI

DB B PREETHENEINL LR AONRTWBEDT, ZORGHLNCT B HERS
b, RO ¥ A4 v KA AT 51T 5 KCIOs D 7k 1 gl 4 oK fifmc 0.05g
ThY, MBACRICHER 2T 5354 100 cc IWHRENDD T, KO KCIOs D% %
CEHAL THEBEIMATIX 005% 1Y T5. 4 10mr Ov ) FEy 3 v aaicki
KCl0s % 0.01 7nB 2.0% \Cins X 5 CEMAIED, S. faecalis iz T DEFlin L
BARTHIcA, Table 5 RT4n<, 0.7% LUT OEEEDLAWIIT L L O A THD Ted
Dfc. EOTEEFENE Y FH4 2 vz KCI0s D&k z @ assay ([TiXfHES
FEI N2 HBIEND.
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Table 5. Inhibition by KCI of the growth of S. faecalis.

Amount of KCl added to basal .
: 5 Growth of S. faecalis
medium containing 10 m ¢ of

pyridoxamine (%) N/20 NaOH (cc.)

0 2.4

0.01 2.46

0.05 2.40

0.1 2.60

0.3 ! 2.40

0.5 | 2.40

0.7 2.40

0.9 1.94

1.0 ‘ 1.60

2.0 \ 0.90

i) eI RO ER - B RO/ ﬁkk&;t‘)%’@ﬁl@/ﬁi&&vi FRIREE & OB %
HH9 2 LB S 5. S. faecalis [ X B ) FF9 3 v OERICITE 30°C, 20~24 B
PSR, HETBEET L 5. ”%ﬁﬁ;ﬁ&btﬂ%hm_obfliﬁ%bkﬁ

3 c o 1
o2 —a—A—0— <2 o Ry = o 2
'/8/8 O 8/6 e F = /(1&7/e
3 b o o o 0o O1.2 5
z s = /‘/ —" o =2 Qb//q)
/
o 1 (D/ 9 1 / /CD 9 .8 %
Z D Z o . Z A /
co/® o—6—"° / o—6—0—©
37 e
(0] [0] 0
0o 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
Pyridoxamine mjy/tube Pyridoxamine my/tube Pyridoxamine my/tube
Fig. 2. Responsesof S. faecalis TFig.3. Responses of S. faecalis TFig. 4. Responses of S. faecalis
to pyridoxamine. to pyridoxamine. to pyridoxamine.
Inoculum is not diluted. Inoculum is diluted 50 times. Inoculum is diluted 100 times.

—@— Growth of S. faecalis incubated at 30°C for 72 hrs.
—(O— Growth of S. faecalis incubated at 30°C for 48 hrs.
(D— Growth of S. faecalis incubated at 30°C for 24 hrs.
—— Growth of S. faecalis incubated at 30°C for 18 hrs.

BT, WMBEEC L3S AEDO KL — o B

B B, 30°C, 48 BRI REAE TILEREE =

FECTHERISED C L Mok, oo B R

S50 O BT O BHEE 100 (5RO 4 0% 5 40 I
W35 (Fig.2,3,4,58M). #¥1 vk Ee|

AR DIESERE 7 ) JUBEIT € ) F o9 S v § g [

DERD I 53, FHRD L. casei 1 X 3100

HEV FFY—v KX Sac. carlsbergensis o 2 4 6 8 10
k54 B ERICHEAMES. 4%0 Pyridoxamine 7/tube

. Fig. 5. Response of S. faecalis to pyridoxamine.
—fle LT L. casei R .
{3 e o Inoculum is diluted 100 times S. faecalis

NV DIERITHRT B EUE st 2 E A 5A, B was incubated at 30°C for 18 hrs.
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iv) HPEERO YY) FE 3 vaR @ BN PEERIBTTC ST ShicHtfc b o
v, o lgic 0.055N oz 180cc iz, 204y F S ERTMEMEL C, Htkih
DYV Fai I v a8 -1, S. faecalis \ X 5 ER%{To7-. Table 6 [LHy[HaEA
DEY FEYIvRERLICODTEHS. 7ok & OSSN B e 7 My PR 2 U 7o 2L
e, chd —4C OB | AL, i o CTEfEEfR© Bs 2Mnfiiczs
T B0 w~Te.  LIRAESGO B CIKSME L o MaR R @ Bs 12T HEERL
o, FOFEE LI AR L B Y ) FEy— A diid352, FhiidERREo e
U RS9 3 VML TR EA . BIKSRC L 5 L © ) FEF9 —ro—Efik
v P33 vic 63 % 5, C0HA Bs B SMERNCHR TR AT 5 2 & %
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Table 6. Content of pyridoxamine in the pyloric coeca.

~ Content in one gram of dry matter

sampls Agpazenivalul Pytidonal | pyvidosamine

A B e BB o
Fresh pyloric coeca 2.23 1.35 0.88
Pyloric coeca stored at —4°C for one month 212 0.90 122
Fresh pyloric coeca acid-hydrolyzed 1.86 | 0.84 1.02

V) v FF>v el FEe vk Neurospore sitophyla W J o> TN ER XA D3,
#y Sac. carlsbergensis W2 X 1) 4x Be wiE i L, Rk S. faecalis \« X A% 5% 35
FHiRiC X hiER LIc. Table 7 Xz ARLICSDTH Y, HWMERPICIIRAL Y
FEy yREEFRhTWhinnh o &z iore.

Table 7. Pyridoxine content in the fresh pyloric coeca

Content in one gram of dry matter

Total Bg by Sac. Pyridoxal and y P
carlsbergensis pyridoxamine IZBX)Ii)E%Sle
(€D (B) €2) : 5
2.26 2.27 0
i Z2

HyMaEH > Bs % Bioassay CillE LYK OFEHL A 4570,

1. ©V F¥¥%—nix L casei, vV F&¥ 3% S. faecalis ¥ L. casei OB XD,
v U F&o vk Sac. carlsbergensis ¥ S. faecalis THEIC L D ER LTz, SHRHOERICH
720, FEREHIC D Be N0 A v KR EEORIEC L VIRE L. Tebb
H XA VKA RS VC Lo THbL, S =E0 T JBEARETAZ LITX
DERLEDZLEFIALITL .

2. RIS D Y AWIPTRACIIEZE L, ¢ U FEy—ap 1357, v ) Fey-3 v
N 0887 4Fh, AL ) FEH —1r0—ERe ) FEH I vIKB(bT5 2 & HHD



Wi : 7Y AMFTED & £ I ¥ Be icBid 2 H5E—111 29

foo AV FHEY VIZCOBERIZEGENRTWILW.

X R

1) HikKRE « £IRIFK : BKES., 22, 574~576 (1957).

2) HiAkKRE : [k, 22, 577~582 (1957).

3) Atkin, L., A. S. Schultz, W. L. Williams and C. N. Frey : Ind. and Eng.
Chem., Anal. Fd., 15, 141~144 (1943).

4) Rabinowitz, J. C. and E. E. Snell: J. Biol. Chem., 169, 631~642 (1947).



