
 

{
I
l
o
fi

i
I

TIQN iN" U
2
L)US ”MR

‘\‘a‘

I
k"\l‘fl‘

Win, inSWEEP ETY 3ST L‘i'iiE ENE.“

Y‘x’“MR!rfv
aw“

b’u’

.
.
.
.
.

G. emu
in

E?!

I
I
I
.

.v-

at
‘uc a

'55
g.

L?



 
  



nWWTKT 1 33;"! 71;" »‘ r13»: ‘2‘? fr ".1373 (7‘71"? 2. 31".“33 r'“ a
b- A. a.‘— a. I ~’.=....;.vf .. «Hz; 9.4.... . 'L.-x-..-_ guao

fi....-r~-|\.I~Ip—s~’~w-_.-§ +‘-\-1~«f1~0’ --.“-‘IN-wu,‘ a‘l-.,... :.l-‘Ir.~.r. -i,‘..“... (C“-.“.**'T-‘:~'

K. ' )J 'c-LI «L #5'; *Iuh' QJ ”.‘J. ’ L '-K~4 ;.;i _l -. “ -'L-’ “is...“L-tfiu'v . " Lyn q.-‘oL-:..).L \- 7;.

tum-:4! "w‘v‘: '\ - 19?;- -'|..".,..‘-‘ :1 naval-l) ILlg": "T:~1§y:‘:-A-, Tov—gw-g .1 a" ‘. Cyan * a“. i} v" V :\ “6“" fit-

‘ ‘ .41.;._.o 41,; ugh», .a L. ~=- }-' .1. ¢ 5. ‘ L I. s I.

"~-"‘-“-1~r :31 n" v y w \ “'"r-v (3 ’1 an "-1 .n. ‘3 1r . '--,~*_‘\'*+r';-'

O 4"‘abé‘ : n.4, L—i. x “10‘. t. A v.‘ ‘. ...,_: Him) '49-... As A: In‘-3 5 -LJ:.

Evelyn:3. Catli

racken fern is a tunic plant 3rorin3 in open fields

aAd along the efl3e of wooded areaa. It is a poten5 source

of n thiamin dcstr035.3 f.etor (hififlinne) affectin3 mo.

nogcstric anirzls, it produces irrevorsihle hanntological

chan3cs inrm mats and cantaina a carcino3onic factor

for both mono3nstric «nimuqa and rv;'mfinnnbs. Cc m.i&ersble

work'has been agna with this fern because it 3.’0:5 in mm

fields, in difficult to ersaicewe and.hns boen reperted to

be eaton by man in 30:39 arena of the world.

Ihgre appears to be dl““"“CbJflnu concerni113 the chemi.

0:1 nature and mafia of action of the thiamin Gastroyin3

In tor in bracken fern. Reporta indicate that this facts?

is thccnulv'iTe or a}acnogumblc or that two factsrs are

1:: 13639.33: .

.his studuj aiaa écsimnad to xterd LAVuQLiUULisns on

brackon thiaminnfie particulr13 on “ha h~--ous of enzyme

:xtraction and presaervrtTLOH c: amz”ua rctivivT in th.e fern

"rom.the time of ervauv ta i?itintion cf anrlys 3. Since

'3

'3estiens Esvo bps- méfic that v“*~;e“ £0133 IL yba toxic

3-- .L -.. .rc . rm. ,\ .. ~. '~ .‘ . — - 3*

only sq car min Lwi'fifi 0; fig dufvl p out, :;#nbm collected
k4}



Evelyn.G, Catli

at different SL2:es of maturity were analyzed for thiamin2se

tivity.

Keceurement of thi2minaee activity :28 carried out

using the proce2ur devised by Kontenl whicEL 2L3 b2ecr on

the forrnojti.on of 2 pyrimidinea2mihe ptoduet. Pyridine is

2 Live in the treJefer reaction catalyzed by breeken thia-

min2se le2ding to the formation of one mole of heteropyri-

thiarin (HP?) per mole of thi2xin.deetroyed. Heteropyriu

thi2min is convertea to 2 fluoreecing subst2nce which 02n

be menouted in 2 photofluOr neeer. ThicLimLee activity was

expressed 23 the quhntity of thinmin in micrograms inncti-

61 by 10 milligrems of fern (213 x-reicght basis).

Ehe result show that there are several factors in~

fluencing the V2Lioue steps involved in the aeeey of br2cken

hiam:LDL-so. The prep2 2LLon of brLacken homogen2te was found

to be influenced by the pH and Lhe kind o:L nO‘O”ODL%LP”

medium.uecd; the optimum.nK 225 about 8.0 2nd anwng the

2L1foreht solutions tested for hoho"enizin3 the Lern, Tris

buffer plus cysteine 22c ?”To1JJ buL:L r "ere the best. Com~

plate extr2ction of tlLe enzyme was not 2chieved when br2ckee

fern wos homo3enir0L1 with Twig buffer plus cvsteiLe; 7p per

cent of the tot2l thiaminese activitf2ppe2red in the aque-

ous ph2se anti 25 per cent in the residue. For this re2son,

hraeken ho.:10,m022Lee were used 23 2 souL”ce of Lhianinase. This

homogenate was stable for 2% hours at 503 2ne its activity

U23 destroyed by he2tin3.

Time of LIHelb Lion during the essay procedute influenced
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classified mule? we came 3‘5"}: of matur ty mail at different

strgjes of develogzrxcnt.
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3?." H). “0.22:2 323122232 .35.:21 3.21 19,33 0: 3.3. 233.23.352.33 (....SD...SG

i: foxes 032 31 ranch (32":3:351 133. F339. J. 13.. "Hana 1'22‘3372PGl-0m

coo, .'.'i..zzcsot:2. 11223:: demons grate-:1 that the 2.3.39.5“: 2.123.012

has. 13.“.on re...0132303. 13:3 5.3 "ii-"2:222“: p...311;}:312" 23:33 32 ..1......lr2

103 of raw er frozen

$35.1. 1.11.3 (1.333.233.6323; car: “2333. not boczrxse 131:3 21:13.31; 225.3 101-:

in "mi-33:1.” but 133.121.2373 1333302332301.210 £13.12 .....3.;2:.J.321 the 2.111...-

rli'1. .2333 013323;";‘2231322 3:333 c :Lfi;’*‘.:2:.;. (2123.323 13‘". 3.13:21*

{313.1 0.2133123 (23”1.3.7.) 3213.3. .22 :2 1:33:23; carp-0:9 3203223 3:51.13. foxes 139'

22120032, (332 32.1. (193.22}.
m

32332312332333.2332 (20.7.12230.1 byToolloy (3.93.21) 8120.203 1.11.3.1.

the ac'Wiv23 13131.103.3.23 in c5323 c-1233)...” 23.3 no”: dialyzzsblo,

un €331.21.) to has-t 22.2221 13122.“; 231.6 13123::1”23.33 u""ul‘(."l.1.2‘£;3 220335.232).

2.23.2.-.......£;.3u.3. ...iwonc of 13.20 9.....-53‘30 1233mm(
h

{
i
t

”as 23.0

of 32116 reaction 33233-2.3333. 131233.32 the 22121933321 flestroyifig

factor is an an: .223 23:23 achiavod by 332.3%1: 2:228. coat—~3or1cc3r3

(192.3) cmd by 3:23":3.32: 3.22.1 ‘..':20119;;. (1:32.24). Literature on
O

tho 0.-..3'333.: 13:32::1257:3122 £516.36? 11:3 b.3032 review3.13371.”.2333.

(1912.9) 22:23. 2'33:120:33 (3.1213333... 19-123}.
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1‘2215231122r-se 51:12:: 3212:2322: 12.21.2-11 0.2.1::2. 1:23:21: the fimion

the me2a52jlcn..qu....2:33:.--222:,r.1-:12333322 12-32215. of." 5.112..25:2.:1..'22 5.22

1:129 presc..ce of 09123::in 35:21:20.: (;Tii<2.;2..lr::cZ-: 13.3.3.1 ~;;:r:..'.ri::, 19'22;

17‘1151t1-2, 0’5 121., 193212.; 1.512011%?) 19‘3'3}. The venetian 5.22..

valves tho transfer cf .ho 122225.225.5.2229 unicty o1? t325..-.2.::.5.n

to the marina. Using a specific a;15.22.:-2 :13 .222 ezzrxgle, the

reaction 03.11.2212 zeal by 5225.123252233 5.3 5320222 5.22 2322a follow :23

equation

nmsa
    

3312 5. c.2225.
.
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15?“? [6‘33" .2“ + 2?\ /

7: ([171 C1 \p :21

Lo sci- J
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1372-5325. 6.5.22.0 723225. 51.21.01 «:1 22312511212261

Ia cfiy Ioioty

2:311.-.....r.

“(2,:“ML?“Siam-2'105.222.222121:31:225123 c1221
.

3-1«(31-‘11-191 -ZI-MC:’:1r1m.1’"3fi-1~-7
11103—0‘-

-~h.116115.:.:2015.2.1-1 .1110.1.2.1:

11.3

3—3-3739 C=Coh£271.) .I

I I +
{3113.111 fiu3.1p¢:z\ / + 3.7

LEI—:23. 91 \0—3

5:

50":*"2r2122222512‘“1:15.11 Chintz-2:21:32

la- (’2-22‘112210-?.r2::i12321-22125” :33"...

SomeWynnnyruiinlun 13123.:125.113

.‘lthoug. .1212 Species of 13.5.12:.us 1.2.215. p1:2.nts312022312522 22;;

thiafiurfieare n:t nunerous, t}2.0 1212.22123er rev-5.105022 12:23 been

[
3
‘

he 22. 5.22 1353:1012, 3.521211215252023, bacteria: 1.2.2251 Pterifioyhytcs

(‘12‘21‘3 :2, 1953.2, ).- In «2:212:12223‘; to this re:-:.c‘1:..sn, i’ujitn, 30:26

2.22:... $212.21:225. (191.4.) “he30:5 1:52.122': the bacterium 53129111213



' 6

aneurinolzticus Kimnra at Loynmm.produces thiaminase capable

cf catalysing the hydrolytic cleavage of thiamin according

to the equation

P . c212 . 1"” «p 1-120 ...) P . mean 4. 4. 11+

where P and T reprosant thy pyrimidine and thiazole com»

ponenta of thiamdn respectively.

The presence of an antithiamin factor in ferns was

first damonstrated experimentally by Ecswig, Freed and

Haas (l9h6) whan rats were fed a ration.ccntaining ho per

cent airadriad.bracken and adequate thiamin. ?hia work

was duplicated and confirmed by fivuna and Evans (1949b) who

suspected the tannin.fraction of bracken as antagonistic

to thiamin. In a similar study, Thomas and Ualker (1949)

showed that brackan contained a thermolabile factor ca able

of destroying thiamin and that this substance was not ab.

sorbod in tbs cut of the rat as indicated.by the relatively

high capacity for inactivation retained‘by thfl feces. Studies

by Roberts and othara (19h9) reproduced the bracken staggers

1n.horsea similar to thoaa reported by Hadven and.Bruce (1920,

1933) Which.they successfully treated.by thiamin therapy.

?urther experiments were conducted.by Carpenter and.othors

(1950) using rats, ponies and hoirara. It was observed that

the last group or animals did not respond to the administra-

tion of vitamin'al.

Evans, m. (1950) and Eaag’ and others (1950) were

able to axtrant tbs thiamin destroying factor from;&ir-dried

and frosh.bracken, respectively, and rcyortea it to be an
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hinrflflraso find 9. 131101421333310 fact-27:2". 227116.739 t'37‘o E‘s-c: c.0173

"ore chI.r:mc “1"301 by.ujita Ini cc-vcrkcra {3953}.

In plants, thn bacwzcldbila and thermss T10 thir"uln

degblaring f:7ctar are prosonb in 10.n3 (“m*“uflq 331 Latsvi,

) and in cochscomb (‘ugita, 19134).C. tho 0330? fini-

tha thc.H s+dbls factor has boon.ahown.by'2hagvgt Ina Devi

(19444. Ws4b), iujita (1,54), Air-1* an 30m93Ti (1964)

In1 Habwnouo nna Tujita (1936) t0 be pregame in certain

cereals, fruits finfl vegetables.

1".

383*? e? nw-ITI1 ”h€~wLT”90 fictivlfiv
 

 

The prcccawro for tha qurnT.Mt;tivc assay of th13minasa

activifiy appearing in.tho literature varies cansificrably.

bavceria and 11:33 thiaminaacs (fujita, 19fA}, this section

will deal nuLwa w th.brcm.Ion tfii3n£nn-c. .31711H3sa acfiivifiy

from.othor sources will be 113073301 only to 31-713y certain

paints.

PfiO‘P‘rHr-Z1031 1-3-3“ L‘qu-udzI1°SQ__c-M‘HnnP-f‘

W  

The i“107*"rce of pH and buffer used to prepar

brackon howgcnnto h:.s bean report 1.by various workers.

Syr.ns and ouhers (19’0M) n1 Hc“u01 (lOSTb) shoucd.th3.b Aha

active factor a:2113a 022? Icued f:omfibrrclIon leaf with

chlor ‘ :r2 A.ntor at ph 8. Q. Fujit., at :3 .(1053} 4130

fauna thia buffer to be effective PS well as other soluu

L.cna 111:6 pT SphIte buffer at p5 7.0 an .10 per cent

Acotano.n the o‘ahcr hand, Fujiwara aha Hatsui (1933)
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70° the activity decreased. Fujite. M. (1935) showed

that with a rise in temperature the decomposition of thiemin

became higher,- but at 50 and 60°C, decomposition remained

the same.

(3) Inhibitors

Several substances have been implicated as inhibitory

to the enzymatic reaction. imam these are figi‘s’03 (Hang,

.g§_g;.. 1950). Cu+*'end Mn+*'(?u3ita and others, 1955) and

Fe + +end 30+ +"(F‘ufjitzfi 19514).

(h) activators

'vfith the finding of Seelock and Livermnre (1914.9) that

mmuinobenzylcli-methylthiezolium chloride increased the

destruction of thiemin by carp thiemineee in contrast to

the menino analogue, they hypothesized that the activation

was due to the tonne): compound'e combination throws}: its

mine group with the Semethylene group or the pyimidine

moiety as it is split from thiamin in the course of the

enzyme reaction. In a subsequent study, Scales}: and Davis

(19’49) incubated desiccated carp viscera, thiamin end

m-nitroenilinc and isolated 31¢(2-methqu6omnino-npyrimidyl-

S—methylhm-nitroeanilinc. They concluded that amines enter

into the reaction at a stage which probably follows the

formation of the enzyme-substrate complex and are converted

to a similar pyrimidylmethyl derivative. They further stated

that because of the relatively small amount of enzyme inten-

tionally used in the experiment. the artificially added

reactor amine overwhelmed the naturally occurring one.



11

Nith.brnoken t} c.1121naee, LVone and Jones (1952} showed

that m"*inocou,ic acid and S-onino~g.1icvlio acid

able to replace tile nstwo1 coenzyme or activate the epoe

enzyme produced e?ter dielytis of ‘rnclzon etwee Eujiwnre

“I! r’ .. 1:2,..91 . u. *- 3"? . .. ..1 a. 4.1

5.1.11.1 11.9.12M351 (1933‘) Ell-Ll "Vb-JALS.’ ’7“; ”17.1. (19),) 3310-611 L119.» 1,116

 

eromntic amim il‘“e nni the heterocvelic amines pyridine

and quirnolne pro.uoei marked netiv;;iof enrynncie nee

-- 0 a p-!- V -

struotion of tn.~111n. gne pneoonoe of any of thee gcmnounds

. -. 2 - e. . ,1. - »~ -._»? 1'21 13-} n - .3 .. .._

ie not sufficient to cease naming thinnin cestxuotion.buo

2 J. ,,1 'Prh "71.1.1- 1‘... 3...? .. .13 "I.

£13 inim-iC-fiizea by i1Ci.tGl'1 (1%’?9) L1..- GGIACQEbeq'CngOfl 0.3 13:73.3

1‘ ’ 4..- . -. ,. L- A G. v '-'P .1 u - ‘ 1. ' 1' 1‘," A.

activator is 91:10 inp<2rt...1.at. he asserted that Elia-4212.530

activity increoeecl in.pyr:1dine connem:rnti;n up to alsout

0.03 h and Penn mod onn. He even the ran;3e of O. 08» O 31

but 11th forthe? 11*mc9e23e in c: antrfiti, the one;rentic

activity iecrorocd.

The uulfhydhyl connound cysteine has eleo been shown

to innlucnnee thi.oIzinnce activity by Rs33, et el. (1950)

 

and Fujite end others (1955). Sodium tlaioermlate onndzflu

'2"?

acetonz/wmewanionpoml 3.er3to move 5130 cited by-juita

(195k) ee rat‘v'tone.

manta”_-"-'1'N=:n’; C?
- , 3 . t o

1.32.32.25vy22r2 no.3;1:21;;
W .....-”

t
r
:

 

 

—--—t

  

The activity of LinnLl‘"G h.e bean etufiiod.by cotiu

mating t3 destructive action on thinnin. Cf the various

chemical methods136d for the estimation of thi1min, the

colorimetric procedure of Kolnick and Pio].d (1939) hue

<~ r- -.—v- 9" r. v --- "‘ -- " ‘ .‘ -.- -. - a .- ' - - ~o

been'u ed o5 nealoch an; others (1913) and mndified bJ
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I? 31-31:: 32111500118" 9141.1) in their 1.vost‘gs‘gozzs of

the 0‘1”"-..1‘5..-istics of csrp 1311131111230. This 110111.021 svs

18.130? replace-:1 by ctl‘zsr prscodm'cs 9.1 tor Seams 32173. 2.20011:-

lrmd (193111) repmted t1 at the 52...? an of.” erstsivs resulted

in interference 01 solar ("is 'slayman‘s.

mother mehad far 0.1.11...”11:: 13115. $15.21 P03315113 after

cvmavntic: rsvction is by the 'thiochrsno procczlurc.i1-11.11

is csrzvorz‘tsd to :3. blue 11122222353132; ssht "1 1. 311.211.135.12 be

13.35151.er 111 a photsfluorsnstsr. To IZCSS‘E’G t1: 2111.11.27.23 no.

1

tit-'13:; 5.11 1131),, 5113111220? and. ctr: 7:33 (1911) us (11?. the n thodC
‘
-

dcscribed by 121313161331? (1.93.;.1)"111.19 3361111:'33: (19653) vcrkod

out t1". 30112312111 cedars eliminating: onsjms hz'm‘cljsis

9.22:1 bass 61:0}1931’39 tests: :23.

£911,331 “111.511ch (1972'?)1:10 smilii‘i 13. Tonnessy's

procsduo (1935.1) to stulg' bracksn 221:1:‘111‘3a acti‘mty. 21101:?

nor: method 1:33 11:51 by the 5:;11911020 vorkcrs in th 11" subs-.0.

qusnt Btu;tics of thisri 1:.5- Era-:1 vnx‘im‘s 53113303.

2319 11.3.dvsntstc of using ethics?1mm: method vhcn

vo“1:21:15; with plant materi..ls was reporter! by Gm.) (1911.7).

Ha showed that thiochrsms am he minced by mam subst“1608

presmt .11 ‘91 ants and converted ta :1 nan “lusseuc. :13; an:1:3) 11.2..mo.

12:»;auctisn 137.13 partic11.1erJr pwarsote' by 3.220133110111113, 33111::

acid, tannins, ascorbic said 9:13. c‘rstsinc This obsorvatisn

1-19.53 contimocl in a similar crqvorin.mnt condmted by Evans and

Elvsns (19319.3) .

fl 1.. "t ~ ‘ - ‘Ia- -. ‘ ‘ .~ .1. “'5‘.

.2-.no..21:.‘21" 221.112.11.011 1‘s: Gas-..itzutlng tnimfinsso a tivitgr is

an.

-' ' 4‘ "' H 1‘ «‘1, 'H 4‘

b; 13:13 use 0;. 1.17.9 b....so 6.1321.- 2.311 rc'.cation. 11:3 use st..r.od



00.10.01.1

T....r..rfr.

1;...{S‘

is."(Ian!

)J

HHHHHHHHHH1o.3.HHo030orH
1W.)

1‘

lamaH0an

Fur».

0N1

......J
I.” HH025H0

.30.u.......«........

.qu0

mid14¢erthOlafofiuv.“yaw...Ix"d.".wW”

).\__..

CFHJ

1..-0441....i.

1........1)

”Irer

.ly..¥

hirvt

J:
as»)...J...
“(.1me

41.1.

'lrl.’

55344.11’01...”juro.‘

ta(fat .0.”Uh.rPlflrI}.

0.3.“...

Humanon
.H.0p._._o14.4.4.11.

rafov...

90000..0.0.00.3..00“How7......0HV01.1.1100.H...»0.0.0.0000

00..0000......
1
F. "1

r70.0......

HHaowwHowmHonhaoHHHHhoHHHHHHH

(""18.2.-

:rlp‘. euHOHoh03»hp1H1..Hco“fin
_n0

IH.1HH003HouHHuHHHH

6H{4105.6...”mu-1....MMOOHQ

:12 ‘4\1

fun...fro U*(1H manhowan01mHpnmnfiwn

...)3
Cgtlfi

9.0.100..
’

'vRho-1|!for .9.0.0.00Ham....0

191.....

OF...P11)?!.

....“ I)...“

......nxPP

.1.. I.1.)

.rtwir‘u?"’21.“..-

.O&~... .......1410J0

{4((F-PP‘.flit

4“g

(17.9...

'1'.r514...

J...o......ru.
M06.»nflmmbfivQC0$OMTHOM+L

5

3:13:. K

J.I

rw.I.:Mv..?fxnr. a0.0.1....

.CH.1000.0.11.7...-....

MMLgmrot“in.

04.1 +‘..I«|

r...»
0P.»QEWnM-O9H0")...

WW»*ffilfir.fin””Marita;
Imus

0....» $
0

aancrfifrsfla.oH

HHu-eohamon:pwp0H0

TmH:

.cHn

HHHHHHHH.H0fi

Ha

 

no

.0HHHocfl-

‘u‘

rut-P

«Hm.5.0.000n11......

“.0.C0.00..

0......

ufiflw

50.7.0100...“0......

.13-...401w.

mfiwfifiomHHHH

...64......

MU.errwritr

man;9.110Homauu

1'14‘1’3).J.n..L..u...I‘

1.000.000

a...z .n.w.1.1...0

......r...(c.-.1(He...

...0H00.2.00...
(q

...r

.Oflfi.}fl.l".."u‘

.(fr)?[xiii omcHuHowwax»

u)...
RIF

44.5‘1J.

«POO.I#eraxfihhrp

039.0..0wfl.

.\

’1‘;

aka»???

.1.4.1.0I.1

o¢t£ U9.0%

mm.“010.“...

.01....
0.1;!1..uHeone

Hananm.H01-000He0HoH_HHHassoav

whiz...“MUflunnnflgwnfiqfi

0......

0.50.“.5...“630......
‘1an11‘

{kelp

L3n10!....IJI

”(ECVr.

HM.m

gnaw:00

.s4...-...!

mooofimuoh:0H0...

1314.).11.“.

.O(tl‘ff0'

300H...

.x.......0....

01%do.:
......J....)C ......0.

.(L

A‘dbdJ.IIHJAVu

”MOON.00..“‘Hflarwkncfrryr...

H0

H

,l...J...I
\J.

.v

or.

|lo‘1....

HT.

0“!

:ff? Ho

as“$10»Hun

0000...."HHHHHHOHH09.0.00.0

C4.

Cw

331‘0

0......r... .003..3E000.00..

HHHHHEammoarH_Hr



.
.
J

 

CI...

flfia HWQHHHHJSHH1H .HlinH1;3Ha 3w dflmsfiwmamw

‘4 dd 1 . t Aw.- I . . fir... It‘d“ I.‘ 7:). .O H .

rho .uozodoa a cro HrH.;HHJ Hourwu.xm, oinHSH m

J .. .. 4.! J .- ..u . .

HHHKQH. HBJHH4Hmswm. d-o..auHH 95H H WHH HomHy awnnom HNHH

HH Hum : nuaHHflH VOHH HS H30 mwmaHou nnmumw.u H. HH4oo

4.... . ... a 4.. .T... f 4.: J

a no ,n.HHhr GHHHHVHH43 age 003 cwH.:4flru o»H.uth
J a

homo 4.4u. U N

d o .._ 3.11 cm- 3. hi. 0 5 \ .l .

HHnuHHow o... ......o 44.0034; ”$.43 3. H44.....oHH..._.H 4.4.... 444-4,... wannabe

on HHSH1H... H...4...4.4.44... 444404.44... H5. HHHH...H... HHH.4....HHu OH. 3.3.. on

It 4x J I.)— a“ fit I ...“! I. — .I. . s“

“4.4.4.4444......,cuw 44.... 44.4.4336 4...... M40444”. 3-9.4.... 344......“ .3. 44.44.493.04» H.544

L
4H”. HwflHoU Akuan 35H Hana; AH314HV mcumwuwow

bl r I A ‘0 On. . . I

(HS... 68.54....am HfiHd...4.. ......o ”Hum mafia HJHHHH..H HHHQ H...» 353

9 J Ia bl a) J I 4 f) . o . v. . ...

0.74.34huu H3 .333 4 4...... H0355... M... «Had. HH .334. ..3 H4.“ HHHGH
i

. u.‘ ...! O: l r .9 CI. 5 in) _ I .. . .

H6. .4... Ho....o..H;4H ......o.........o..... 44.0 "40...... oflmurwnfiu ......HHo H: 4...HH4....u H4.
‘11.

and. nun...“ H-404... £1.33. 4,..H.4.444 HHHHHHHB.

H... . lid .... .. . 4. r . ... 4.3
“44.4.9.1“... H.444» 04.45.03... Ta4.44.4 F44... Hub 8 4...r... kuu gummy 34.5“ In.‘\\/

so5.34.... H... adammwuHa. 4.04.44.434:35 an. Hnwmafiu HMHHHHHHMH

Umuom 959 HWHHHoHo .4,4H.Hw nWHHHHHuW. HH 4.4.4.4.” PM... 64.07444... $32..

”JkHJr3 .... a 4.».bHJ_JA.:\J 34‘“ PUMA...“ .JHJJ.»01:”... a..J'flrJAJEv WM... 51.4..”03... J 3N.\xsqduv ”4&0ng HMO
)pl. (glrrtti or 91.39.},

,. ,u ... ,_ 1

H.44.H4..a4..oa 0-. 4......th 4.. “no.59......HH... H .4..H...4..u HHHHH4, 44...... 35.44.42,...» HJHH...

Shaun 0. H40 2.4.3.3on SSH 44.44455 0 H... ...o. .3... 44H94H3446 4.0.4.4.. m

an... . ... 4344...? J a .... .... a 9.3 .

3.4.4.4330 pH......0...?HH “Saw.H.444...“ c... 3%.. .....HH... n.9fiun UH...“ H“... No”.7.. H. .rxn.

.......
04.43Hau “EH.953...” 4344444.. HHomaHu. HHHHHQH HHHWOH Cowman?

”4.4.4.4440 H.0444Ha... 4.3.44“... was 3% U...» 3H.» $033 .443; ......a tom...“ 3.

J6! b9 wcfi 4. J .1. h.fl.4rr sand... “IJ. I t 4 “O .

in”)... .4...304.4.4; H. 0.4.4 4. 4.44.244 .I.”.nno ...HH... kuo no: ow. 44.404334“.0‘

4...... h. . . 4 .4 4 . 4 3.41...) J 1 .. 4.. .4... 4r. . .

4. 44.41.. .4 4 44”....3. do“. -..HH... 3.. .v Ha.-.“ ......mo H.H..4o...4.g SH... HucoHOHo‘\’Lc *H 19:98,...0 f4. .9 .1» fl. 1.5. .,

a I u k...) 1 . 4. ¢ .1 J04 ‘ .

BPH 0,“. Hi44.4.34.4... 3.44... ”$44.. .4..on 035”...» ”no 38.4.4.3......... unH .44.. H. 4.4%....in(rm. pair -?..Ir. ..

.4... 4.. 4r». .. a. .. . . ... 49 . 1

4.3. ....m...o....rou was... 003 3.4.9 waoffinfiw “4.4.4....HH3xa O... ......H,.4. ......4» 44.4449

a
!

9
"

i
} 3

. a. O . . i , .C \r 1 l. , an: .

.._a HH 3.. maufirwbnwomwQHHHJ...“....-n44Ho ......HHH coup...“ 04......“
1H1J43xdi1a

v.9, ..ll-Ntl’g.’ .(IFCLUN



13

fihiamina33. filthou;h.h3 does not consider this the mndo of

bionrn‘ishesis of these 3331113111133 35.11.33 the yields are 3:3-

tram 111 small, this 31,333ta tho possibility of thim1113333

3.3 :1. 33111211331115.1143 enzyme.

T ‘- 'g 1"?!
.va'nfifl’knvxn avg: T; h" H- :- .._. fl-"="‘"hnnn

...“ 3.. ‘1'" {I “‘1“ 1." C 1.4- . ‘1 u;- g.‘ i.) it o'- .»v -31 . .. "a: .. .1—"sl

Wm WW— ...—

 

  

“.‘113 significance of! thimizin.12.33 in 11.131.11.211 {1113. 3.1.1131le

nutrition is still difficult to evaluate at this time. It

1133 been pointed out in 31-23 reviews (2.11.13.31.11, 1.93.9; ZT’utr.

23v” 1943) that this thingpfln (1331;?oying facts-13113:; be

used in the preparation of 133.113.171.121 £1333 diets 33 3 subs.

t tuto for prolonged 31133313111113. Evidence of 31133333 in

the production of B1 writamincsia experhmnt3.11:7 1133 been

31131111 by Spitzor and. others (191,111.) in chicks, 31111311 and

Proutt (1921,14,) in 331.33 31151 by {2-1-3321 321:1 33113113 (193.11) in

15‘ 3-233, by 1213.31.33; r31.1 carp or herring in the d13...”it....i11

131 rloficicncy symptoms due to 33113133131011 of brrzckonl11‘3m3

1.3113 c13:13..gtratod by 03.11313 13311 and (so-workers (3.950) in

rats and ponies and. by Roberts and others (191.9) in 1133.1333

37333113131, great interest 11.1.1.3 been given ‘33 3. 3311131111

31131311131" "33.11.. in ""113 33121111311 qurghog, 11333311~1ri3_, 21-1-3333?
 

(..33yeli, 19113.1; 331313311, 19634.). Studies by 3115.03 (1956,1313)

demons mated that EDT/2 mice 111333335. with 91131151 lemzcrfia

virus 3.11:1 12111111531333 on 3 {31:15.11 £1133 (15.31. 3 31.13.11 no 31111.1-

311 nuanifestrtion of the 6.1335133 :13 331111.93rcd with 1:113 con-

trols maintained on 3 normal 3.131;. It 1.13:3 3116313331133. that 3

11131215111333 1:11;; be the modality of action of varivus seafood.
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in a vooéod area at the 3030 13L fildl33 gxpccirflrt

~t3tiw n03? 33st 1133133.

5 number of pruccl1rcs 3333 tried in 33 o1fort to

preserve the en:;. 'tic actiVity £33m tha time tb0 1033

33 h3rvosfed until tho enslytical work coull be st3ltod

in tha l3borqtory. Th.cse i333fi‘33 (l)freul1JJ out fern

trarmwrted in 3 33y =hata 33 cht 3013313h crushed ice,
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D
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1whim 333.3 nutas 3fter harvesting, the fern 333 m3da

13*0 an 33311333 PD”1C (L3:n, 1935) 01(3) transport 33

the iztnct £33: 331 the 3'm3m1133 earth.to 333 lvbornt0?y.

3t the 1333333333, the i333 1333 car‘sCd 30003d1113 30

thair strga of r 1 p.3 t. 3133331ption of the \13.ious

333333 01 nntzrity and definition of the @133030mt parts

09 bra Lon fern are shown 13 Tables 1 333 2. Each.fcrn war

divigcd into the blame (3) 331 ctipa (3) which.rera treated

inflividuzlly. Sep3r3tion or 33333 tvo parfis was not possibla

for ferns at tLo first fcm' stages of maturity bcc3use the

blade agyearcd as 3.bud or 35 3 :1310he3d in 3 313116 “haok'
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Table 3

Ehiaminaso Activity of Bracken Fern.Homofienato Versus

the Aqueous Phase and Residue of tho Homogenate

and a Recombination of tho Latter Two

v.—

Form othracken Fern Added ‘fi Thiamin f7? Dostrcyfdby 10

 

to the Assay Solution mg. Freeze-dried 78 Sample

ficmcgonate ** A“ H 1275 #A

Extract 750

Residue 225

Extract and.Residuc 1068

 
....

1 The number refers to the stage of development and

the letter indicates that the blade of the frond was used

for analysis.
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procedure apparently resulted in the destruction of some

activity since combining the resiiue and extract produced

only 85 per cent of the activity of the untreated homo.

senate. n1though.most studies appearing in the literature

have used tissue extracts to carry out the essay proceéurc,

the report of Eoolley (19h1) showed that the aqueous extract

of carp viscera use only 23 per cent as active as the car

suspension.

In Kenten's procevure (1957b) the time suggested for

homogenizing hrscken fern is 2.00 hours. in the present

study the enzyme was not completely extracted into the

supernatant after homogenizing the sample for the suggested

length of time. For this reason an experiment was conducted

to find out if there was s difference in the activity of

brackcn fern.homogcnized for 0.25, 0.50, 0.75, 1.00 and

2.00 hours. The results indicated that about the same amount

of thismin was destroyed by the homogenates prepared at

different lengths of time. ?rom.this obserVation, the home-

genates used in subsequent determinations were all prepared

for 15 minutes.

Since comylete extraction of the thismin destroying

rector in.bracken fern was not achieved, the activity of

this enzyme was studied when different solutions were used

for the preparation of the fern.homo3enstes. A comparison

of the various media for homogenizing the fern is shown in

Table A. For these experiments, the some batches of freezee

dried fern at stage 6 and another at stage 7 were used for
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12.11 21233-1373. the enzyme activity was apparently reduced :-:-hen

the: fern was suspended in 10 per cent saline salution. 21115

was the method used by {300115-32 (193.21) for extracting {3111:}.

mines-,6 from fish. 233,130:- haa been used by a mvfimr of Japanese

workers for attraction of the emmm frcm both braclcc‘n fern

(Fujimma ad Kata-211.1, 19.53; Fajita, at 21.1.,- 1955) and clam

viscera (F‘ujita 04-5. others, 193-52 21). E‘uji'ba, at 213... (1955)

extracted dried fern 2221:3311 water- and phosphate buffer at pH

7.0. This mmmct from S 222:3. of fern was reported to destroy

0.677 of thiamin when the solution contained. 1701‘ this

vitamin. If it is 23.32.212.2710-21 that $1.113 2.22:5 the ataxizmm activimr,

than the: 10 2.: 3. of Erica fem extract 2220:1121 destroy 1.314.701?

thismin. The present results Show that. 10 m3. freezeadried

fern 110221036211sz with water (pH 6.6} dcstrayod 9007’ of." thififi

min and in the case of 831213310 63, the ammmt of thiamin

destroyed liner-622.3951 to 112372-2121”). tha addition of 3:11.53! to

increase the pH of water to 8.0. Ehia observation agrees

with the ropo-r‘cs or Fujits... ct 221. (19533) and Kenten (1957b)

that exmaction of Israel-zen thinmizmso 1.3 maximum at H 7 to

8.

Kenton (1957b) extracted airodried ferns with chch-On

formwrcgter at. pH 8.0. after incubation with 2 2:35;. thiarfin

far 1 hour, about: 10007 thimzfin was 5.21:} tivatod by 13 1:33.

civic-:1 1321'. €22.13 is similar to the results in Table 1; using

the some medium.

“3110 use of other buffer-s 1 3316 "LP", 33:12.3, i‘ria and

T2213 127:3 for homogeniz: n3 braclzcn fern resulted in 111331101“



21221020100 0;“ 11.1-1111 dos troy-02.1 compared to 1:310 control

0011101012. .731": 2:021 £01m 11.011030212212023. 1.11.3221 ..TZI"I‘I;3 212101;".

1:21th the 3202:3037; mix-2111222: of 1222121222111. 6113012012:023013“, this

0
' ‘
3

I“
;
o 1.

1

0
‘
O G (
J

O 2‘
1

<
1 2111:1010 only toward 011.0 01213. 0‘." 1:110 stuiy,

For this 1202:3022, all 01“ the assays 110220 ccrriod out with

(3210 fern h‘tl""0:12.011 in Tris plus 03‘0001120.

C1 steine 212:0 been reperte:.1123 00 1:112:00 the 012030th

reacticnfia111.270, 0..1., 19’13, Fujita 022d 031101-23, 19L2..)¢

‘xghon it 111.10 00131021130 1:110 '1‘1‘1 3'01 ”fer, it did increase

the 0112537130 activity by about a 131111211 01- more. IZo:.-.:ov01‘,

t1:0 1.02:1.1131: of 0322‘.2:01.220 {:0 11110 T2113 3.3:: buffer 112221 no

effect on the results.

1'30 (.000.20211.00 11:21:13,101" Tris, Tris plus cysteine and

33213 275.1 buffer0 influenced the extraction of tho 021.9110

02: the assay procedure, freezeawiod 0120.0an fern 21.1223

11012121313115.2021 in 2-‘5‘.t0:2‘-:‘:22.20ni:1. solution at 3:11": 8.13. The

33120012011 homogenn‘se 21111-1 021.0 of the three 1311330110 were 021.1021

to 1:110 reaction 121122011.“‘0 0:13. 10110 2200‘ :1; 13.300032102211720 carried

out. 'i“10 12001.11:0 1: 5.13:.ted that the addition of either ‘1‘1‘10

plus 032.12.1120 01‘ ”113:"‘ 1311.10? ...-312021$03. the 2.22.01.21.11; of

1711101113 :3-0302903‘021‘20 0.122112111221123. to 0. 13011101011 05.22.1111: 0...] of

0.10 three mentic:2201 buff.22.. Tris 11.7.2! 120- offcct on the

2.10021.yprocolm‘e. 231-0121 this observation, it 2109022.-0 that.

$721813) 2.2213: 0100 be acting 2‘0 an rctivn‘mr of! the 0112‘..- 1‘: ’cic

reaction in 0 2211:0011 01272112212 to 022.000.1210.

n0 0 011001: on tho 11:10.1?vity of the reaper-.230 pro-2111.000

O

by "“m‘ad 02101.1.212.13 02‘ braciccn $02.20,?. 1102‘s. to 10 112;. 012' Can
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airnariofi sample hemogenizod in tho Tris plus cvstcino

coluton ore incubated a th 11‘07’Lai‘.12. $h000 was 0

linear r0 ""1on.bct‘con the amount of bra ken fern in tho

assny tube and the this: nnae-t1eyed 00 shovn in figure 1.

2310 030000 with the obserV0tion of Kenton (19370).

Sever01 reports hr.v0 indiested that tb113‘r.0.00 in

bracken fern extract 10000 its activity slowly even then

preparations of the enzymo are stored at low to‘ficrvtuwva.

tolock rnd coo.orkorn (1,03 founé that aqueous extracts

of fresh fish tissue lost up to 36 per cent of their thia.

minase activity in 10 days at 5°C. fhe fish thinzninasa ex.

tract prepared with 5 per cent potassium.chlorid0 by

Gnncdin30? (196m1000 no enzym:tic activity d'win3 hours

of storage at 1°C but after an hours at this terooraturo,

a 1000 in activity of about 10 per cent occurred. In this

stuiy, exporiszenta Vera conducted to determine the stabili.

ty of thim-.inasa in bractcn fern homc3gained in Tris buffer

plus cysteine. The results were presented in Katerinls and

Hothoéa but it is well to point out that the homogenate

was found to be 0t0010 uildor rcfri3orntfion for$"“ hours at

503 while freeHi03 at .503 for the 50m0 number of hours

resulted in a 10 per cent 1003 in activity. filthcufih no

comparison could be made 013.3'br:ck n forn.hom030nized

nith.oth0r solutions, the st‘bility of ti.0 brco'.:00.homo-

gonaf0 prepared with.Tris buffer plus 0300cine under refrig-

eration for one day may’have been due to the fact that the

lattor solution 13 a reducing agent.
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600 J T I I I I 1‘

C) 0.1 ml. fern homogenate equivalent

_ to 1 mg. air-dried sample.

500 ‘ £5 0.2 ml. fern homogenate equivalent 4

to 2 mg. air-dried sample.
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Figure 2. Effect of varying the time of incubation on the

amount of thiamin destroyed using two levels of

air-dried 3S bracken fern homogenate.
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0322': the n .237 in 0.33:2 (3.353.6.65520 :6.f:::200:::01.'i; 000222025 53016 (2.2.2.315.-

cgtos 1:26:15; 521213022352 5.120 1.21600 62.11.2360 161.:muffler 00162. .

16015465253.5.61:3 022' this 532.052.5626....

gifts- the 5.2.6206" 3.535.021 per-5.015 5.65:. en::m22-5.35.0 1660:2055ion

was 3'3032162031 3::5011 2'37) :20? 0012*; 232.05.;:‘~.-:352:2:3§232r3165. 0.05.25. 67.33.53

3:323 follozfczl by {3120 3:1:15535022 05‘ 23 p026 00325: 0062522161 hyclroru-

1:50 to 1:120 acid 5012165625022 0.12:5 22021122531022 at 3.703 for 026:0

162022.26. 5120 this.3.-6.15.12 160225.526-1'2.2.6.:6'L61 :1220 solution after the

0::.....me r0r6ction 2. :20 002122105; 0:1 16:25:35. 130 (50.425322620226051 05.12.00

15:22:56011 (19:70) 135203.605. that 525250022... 22.20 (fommd from 535110165116.)

absorbs :2. 00123521011210 12.522.226.35; of 02101633 :25: 3525 21111.2:515052 is

the "fivclowwdz for 1229.3656:20.22: absorption of 2-m0552361 pg-5.-

0162120225120 (£0166520:1 from"225‘“.”5). The 521252232512 16021225255123 5.6:: the

00132125011 can be dostmycfl by incubation with concentrated

sodium hydra.66.5610. 5.0 012003: on tho 00.235210550262003 05' this-r65

destruction and eta-2.0511523; 05’ 2.2:”? under 5:120:20 00266:55.235.02-262,

the following proccfluras rcre carried out:

(1) 37511303233215.0000 3012. {25.0123 05.22.25.101“- to the 0220:: used

522 the :23 3:23 22:22:60 1216:2602er 5.655.3352 23")’/ 5:21532511 in each 2312520

but no brad-:01: fern. ’2210 2‘21. 0.5012011 0012.15;10.2.2 330260 55202.2.

butcd at 370:? £026 1 ham:- .—..-".":6:.062.6 3:125.052. 1 1:23... 1.205.0«225205623.02650

acid 2.2.22.0 0:15.051. '20 2 2.62.1. 05’ 066.022 solutio.-, 1 111. of 20 p026

002.5: 00:55:21.2 6-2-5522 02225.2:10 26:33 3:100:71. The 1.3.13560:6 00155350123 1.60160

incubate-2:1 5‘03? periods up 550 2 520216260. at the 022:5 05' 5.6.520 512-

02252225502: period, 0.5211. 05‘ allmli:.0 1502616103,:maid: 26:23 56:10:}:

the 0.10003 ferricyanida 2.2.22.3 fiestmycd by 5:555:25; 1 1365.05 0.05

per cent 12633516 3011 1:20:60:3..0. 2110 result.5.2.13 Solution 2::6
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,4.

623.12.23.22]. 2....21'311 water Lo 12332 ml. i"1m:{"1.2.2 ”22cc 0: L110 Lilautzl

solutioms 2.22:3 221(23312232221 211: 33 21/1. 121 :2 “.1222“ I‘luorozimtor.

‘Zi'ho 120224.132: (3.112122 3‘3) 2211022 t11a2211cn :1 rorzoi: 3.0..- 2:13:11?

vifih Lginnin was iJCHFoM wi;h 23 per cont aofiiun hydroxide

379?, 111113113211 (10951212231101: 222.22 0:21.232101; 12:11:12,212 3’.) Lawton.

Shim-.212: doo’Tuo2.2.021 ooouzTcri 22L 2: 12102222122 Toto 23.1.2321 1312.0 5.22.

cvb"Lion Longorature was set at 2733.

(2) 23:0 331‘000311‘13 o:—:po1~i:1«.;nt :13 repooLmi (2:123:91: LhaL

1'21"? 2...at: 1233-32 at 2:220 Loyola (BOOY and 4007/1262? tube) in

place of thiamin and the incubation carried out only at

37°C.

T119 results presented in Tabla 6 22110:: that HP? 22223.3

1:31:12 to com: ontratod sodium hydrozzido during varying;

periods of incubation :21: 37°23. 1. us 2.21.211 1:116 ass-22.32 pron-n

(2323.10.20 used in this study, L113 11?”?.-. formoa by the 611:: 22:11:10

reaction was unaffected by a strong; 11:13:: ”1.2121.23; the one

hour incubation period to destroy the residual 1311122111111.

’.E’his observation 3322:2223 with tho findings of Kenton (19571)).-

2‘. corsrporioon of tho g::.1v::.nomoto1~ 2222216212133 at zero

til-110 for thiochromo (T913213 5') and Zaraotl‘ylp Tichro:21110

Table 6) shows that 2"32007’L1113min had. 22 gimme;etc)?

129222112130? 65 1:...Lot: the 2:32:2.2;! proooduro had been carried

through 2115.10 230711312, which is one tenth the thimain

concentration, had :2. regains; of 28. This imiicates that at

336 212,24. the fluorosc once of Borwthylpyriohrom no is about

Limos area";or Lhom 11112231.: 2:110:22: by 1.1111001112012262. This 1210:2123

hat should 2.2my LhiamiI: remain 22112212 imubation 2.iLh L116
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Tabla 5

Influence of "-1 21231113 Time 21-21 Toz-zrpoz-atmre

of Cofiinfliryuroxiie I.cu.rtlon on

Lest-action oi Tninmin

 

 
 

 

Re0121212 31221211119 - T311212 (hour)

with ZJJdv’Tlinmin Innu)~**Ofi Cn1V2n0moter“m 3212:?

Incubated at: 101th 2113;} 3121137.

0 5 51.5

0n, 0. £300

27 ' 1.0 ’.o

2.0 1.5

o 56.0

1.0 1.0

2.0 1.0

 

Table 6

Ctshility of Rataropyrithin:n to Concent2ted

30:11.13; lijrdmrido luring 1'1cubration for

Var3in3 Len3tha of T-r

-- - 'A A... A

v v vr—wv w— “V h ...—w—

1.inc (hour) of

 

 

332“”“3'“sure incubation with 6211;221:1111-6122? Reading;

’ 2’33*2 at 3796‘

8 s gag

my 12-»: 130 2325
2.0 27,5

M 3 w 3 W. 5.300 w

(“7“
0.

52,913,

[$3301 31—4; J. 1.3 331:.12

2.0 55.0



00111003113119.1503 303.11.11.11 1133;110:2133 11.011.135.911, it 1.15.11 have only

:1. 111111011 0313001: on the eve231-1111 11:1 31111311..

rfin‘q" 1 a 37*? (5 3‘ n?1fif\"'.’ffi‘1 (“11,1 (-1913 ”-11 (If!)
\ l Ir-y...,.... ‘4 .._-. .» -, - ,. . -.., .,..- --.,u, __. \.

 

There is little 1.1131111111131011 :211 the stability of this...

minase int:‘10 intcc"; 10.1.1.1? $110171 the time it is collected to

the 115.111:1 it 1:3 111191111163. 9111:1119: 1..-11.21311 carp 1111:1911-1111:133, 36:1.

lack, at 91. (l?u3) reports" that {“0n1r1bfion of acetona

1101113611 1.11013. :1 :11.to: such tre:11..1 021.11.; 91 11031061111? of 1:11

03:1Lint-J. 90311112113. Elva-.113 1.1.11.3. (so-1:11.12503.13 (195,711) 2211.11.10.11 that

the antithianin factor was stable in the intact 163? after

3213:1123 at room 11011110119.1.1.1.110. 231101.11 their report, it is not

1:110 :11 to that 1121:3212: there 1:11.: :1 change 5.11 act5:111:31

tho tin-:1 the 1111:1111: 1..-1:111 harvests-.13. 11.11%]. 11111:.- 131:111.13.11.011 of

‘20 provide £111.? 3111111315-on on the preceding, $111.11 .1111 braclzcn

fem 1.1313 brought to tho laborzztomr 1..-here 1 batch 013' fern

1111:: 11119131103 5.1211110111911101311 ..--1.11'..la nnotner batch from ’cha a.1110

339.139 of 111151.111 2:1: 1:13 :11113:101'51111 to one 0.311.119 11110139321103

11:1th in 2:1..ble 7. {Such proceéuros :15 1.1.1.11 drying, Vacuum

oven drying; or 11:19:53.111-.,9( .5053 for 111391:11) resulted in

con..1..-e1111ble alestruction of 0111131110 activity. .‘.:von freeze-

:‘irzring produced :13 12.111911 10113 of activity :13 refrigeration

for 2‘11 1011.113. 2’11. preparation of 11.9.cetono 3101.110? even

:13th pwifyim; the acetone 11111-3. 11.131113 it 5.11 tbs chilled

st to (31.13. not 033111111210 the 102‘s 01? 9.130111. 1/11. of3116 enzyme

activity. .'1.ctu.1ll:r, a greater 10.11.11 econ.1111:103. in tha 111150110
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1197:7119? 11179312179173. 1.11911 71.7.1713 19.177171 1.7.77.9 3317:19731731 1:199 793177 lab-7:17.19-

tor? in its 9.717.. of 92117921 (121.1119 8). 1.3719171 “9119.73: 1.79.7.1 (3.9119, 7.2119

1199779119 p91:<..917 11179?7.1793. 11:.713d3193191y 9.21.1790. 19.7.7.9 31.77.11 '37?) 1:917

cont 9:? 193.19 activity 0.1319 11.92:: 391147339 1.117.977.1791}? 1.721 ”91719

froslfiy cut from} (21.3136 7.791.797.1171 33:7?77’t1117.1...n .1997 793791 by

the r9919 99 179 97.9.9199). 911911311 3317991112713 :19 1911;; been

99::1.i..9‘ 9.9 :1 1:199.th 1.1993 to 9999.177 9171;131:113 actiijr, 399173171

(1999) hfis reviewed $099 93 ha 9319

19917111917991.1179 9171 1.7953999 19 tissues. 2.19 £39,339 in 92719 1117999111:

study is 9999:.1:...3913 ’73; the (1993:1719tier). of“ 933917.17. 1.41 of the

99727137171337 3117999119 in 9119 £999.31 fem.

'3319 1799111339 inm7:919 53 9371991191: the 119.99 17.199117.<1 of

transporting 3317.7791:9171 £91711 3:79:11 1999979199 159 1:17.9 19330179-

9977737 13 by 179119173113 it in ‘92-'19 319.11 91‘ 9.7.7..779 913717971191131.11:3

7.7.119 9997719 911:1 roots 93.1199 :7 99177711917711.1119 917.191.97.71: of activity

is 19:39 £17919 9119 3:111:19 7.7.119 £91711 is 9117.; to 17.119 911219 19 is

91111137999. K991111173, 17.1719 £9.17 .9193: after 1197971711.; 6.999 1193;

£293.15.9.7139 17937. 213.111.1713 199 9.9 L73. fly but 9:199 1:319 1991‘ is 9.177;,

79119 91177777719 99917.719 73:9 ‘99 99.97919.

 

 

Fictrlbution 9? .ninfiuno.9

3V} "‘7?! (579771?» ’n't'an

In 999 9991199, hr9k9n f999 933919 various 999999

of: 9.911919911191193 9917.19 £17917... 17:11:39 1.179 3.19 37. 9977-477, {7.317.791.1331

{7.3719 surface of the 317911119 1713.19 973331917 391771719 1171 the 5.17.219.

{
b

dis-99 79191.11 7’33; 27-179 about 13 1119199 3:911, £23119 1111731171437 9.1

v:7:.171:779..911 17.71 9-....-1117...9 activity 91.1 not :111»719.7117 1791:1999.



7.7319 3
{'31
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4
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Sn::yzm Mctivi93 of EPckcn :.‘9911Tr9999

Lhen Tuojected to Various “inhs

of QP99399”. fifter T999999: 3

M

Ehiamin f7) 3999'9yod.by 10 mg.

. “379:7 * 19 i
‘Jroatrnont 1:1. ’13 (31177177191In D 8.189).“.

. 5’ "W
Stage731: 91939 a“

(1) ”179911137, 9117:; {12:13. 191.3; at

999.9 temper991wme for 2

_ 1 19M». 7213 i:619 9753 +725

(2) 3P99hly c99, kept moist

at ranm.t9mperat“”e far

(3) Trodhly 999, 9999999

999999 prepared

. 949111.911- 3173 i‘ 198 11.999 : 71.19

(9) L9P11 and 9.99.reuovod

to labaPatory in ball

of 991737.11. 8877 i." 838
h; . .._ . __._._ .._—.._ .._. - .._ 4h “._:.

  

A _.‘ A. ....

.._.rw—v j.— W ... ww—

1Tive tPipsrti7t9 fOPn 9191b 97999 used. 9~sh 91999 or

fPond 99'919399 91 tlxee parts; one part fP91n arch 91 the

five bls‘.&os "93 tPentod 9.9 9999P33.19d ch9P (1}, 9.9 the? was

treated 99 describedaft-99 (2) 99999999191 99 999991999

{trail}. (3;. 111“.) V}..:.:..u{33 11333.51]. £7.49 all-‘3 (AVG? (1.131.393 £31. $33.10 five

pnPW :i' he standrrd dcviatioz1.

3 ”9 99 1‘9999999 1 except the procedures are 99.9991999

9:199 (11, (3) 79d (a).



1:0

t0 the. 11031111330 in the ground or the 6133:1110 of 3111;113:1151:-

3111:3153: 1.5119011*‘1 .1113 tree. 5:0 attempt 11:13 11.3.33 to 13051;

30 1.11211:13 fram tho 3:11:13 11115.3. 01:13. 5.;-33 1:313 be 0.5.1353 (b.1111:

3111c: efcwnc..-13 :11: the 33:11.0 33:15:13 01? 1151531111133; 1:"ch usually

generated‘by 3 n fiber of feet.

To £1113. out if there 3113 131111351033 01 1.211:11.:53.11:3

activity in b11332: .11 fern collected on 1:11- 3:33 33:; or on

11.511515311111155 (103:3, braclwn buds (333333 1 of (111010312132111) 1:033

collected 1159:1111: . 1:003:13 apart 1'13. cirudriod :11: room tGELIEDO’

r.,.tu.1~e 1‘31: 10 3333. 525113 1331.31.11.30 3011113111; of drained

lcs was £01313 to be 2 per cent more 1:11:31 the. oven

dried ferns. .13 31101111 in 'L’ezale 9, 3011119133 5‘ 3:13 3 3011335633.

on cliff-3110115.: 113.313, destroy-ed practically the 331110 3121011111;

015' thismzin. 52‘.“15.3 1:33 not the 33.39 for 33.12.3113 C which 1.2::

collected on the 3:11:13 3:11; :13 3111113 5‘1. Hammer, 1111011 several

form; were ground 11033111101" and 1111313:3:1, the 1331131111153.33

1131:1175.y 23:13 31:15.13 to that of 3:.39133 _-'-. 3.113 I}.

512133 the results prescn1:33. 5.11515able 9 .m-151331.321 that

more are 11111111131131 vwiations 1n the {11113111111333 activity

of 11:03:312311 £01311, 1:.0 £011.33 1.13113 brought; to the luoorrtory

in 3 ball ore3:01:11 3113 3:21:11 310331.111 or the 171113.31.rtita 111.133,

31:13:11, atom and. roots 1:01.13 3.11:1"303. The result3 prosc..ted

in Table 10 31101-1 that there more no variation in 3 ‘tivity

32113-113 the 81.1.1133 divisions of the fern b11133 111.1 :13 11135.33t133

53.531113 9, there 1:31:13 :3. - 31.10113 3:: in :10 51:11:13? 3.1110113 5.11.3.1.

1:113:11 $331113 31:335.?in 1.1113311 the 33:13 35:33:31 01". .-:.'t11rity.

5312.111311 f1:P218 1 3113 2 in 51531113 10 had. about the 3211:) fr3311
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of lieval “:rzfi“+‘) than Galilee £263. on {:110 Emma 34333,? or on
’) W

’4. r”-. if! m . c": J h -4 n~1

3.163021“ bays. 3.1113 can. -J».J.su:3 in a. 1:: 01:- of
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“zfiule Uumber of flata Thiamin 07)lfieatr¢?od by

”‘ Earns used Collected 10 mg. 11? Erica Lauzle

A A .._ H _A—_A—

W v— w.— 1 . .._ .w. __

1 010 5* 3

 

‘v—

3;
.

L
3

~
J

\
D

car"

I

1:?

1?
0

L110 5’2“’-()‘-’ b
3

\
fl
.

3

C 0310 502306'J 9?

D SQVG?31 5.25-63 13??

A ‘ ......— A“

v ‘7 W...- . w W

‘11 frond bu1a “era air-dried. 5"“hles 1,3 pmd C v0,?8
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used. Sample D”refircsentod nbo*t 7 of those fro wbuél dfiidh

were ground and a portion was 333,331.
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133

weight, the activity of the blade of fern 1 was obout twice

that of fern 2. The thiamin destroying activity of the etipe

appears to be proportional to the activity of its bleee. Thia.

minaoe activity of the etipes of ferns 1 end 2 in relation

to their blades are h-S and 2.2 per cent respectively, The

etem.or rhizome inactiVnted 12.23 mg. while the roots do.

strayed 0.28 mg. thiemin.per 10 m3. sample on a dry weight

basis.

The results in Tables 9 and 10 indicating that differ.

emcee in thiaminooe activity exist among ferns classified

under the some stage of maturity may imply that either vorn

iotione really exist or perhaps the gross method of cloeeio

tying brooken fern in different developmental stages was

not adequate to detect more detailed.chongos that occur in

the plant as it matures which could be a.botter index for

classification.

It appeared in Table 10 that there were differences in

thiamineee activity in the different parts of the bracken

leer. fine fern frond was taken and separated into differ.

out parts as indicated in Table 11. The greater portion

of the activity was found in the blade. Since the otipe has

two separate colors, a green.portion close to the blade and

a dork broun.portion close to the stem» it was suspected

that this differenoetmight be due to o fiifference in thio.

minase content. Results Show that the activity for both

portions were the eome.
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?oble 11

3133113ution of 1i9nirzoe ’ctivitv in Srroken

ern ”3 V439 3 09'?’Cvelopi‘ze-at

"39-193”919(7’) ”cot-01ml

 

 

Port of 959190311 Fern b; 1...”) .999.9970
1...;.3. I. 45.1.“, ...

'“ond $33

tipc, green portion close to the blade 169

Stipe, dork brown portion close to the at m 172

 

It is interesting; to note that the not Vol.9; 3190:1313

ports 01? he fern, the stem {-3.151 the fr 39d blodeo, 9-3ore

observed to possess the 1...-‘41}.633 thine-119.939.3319 activity. $115.3

is in agreement 9.:ith the observation of min-.993 and live-no

(191,9.9.) in the...r 3.3.9 viZr and animal foodie"; err-”perineum.

2‘11ore are we9y for reports on the thir-mine-so ooti‘vity

of broolzon forn- ot difforent stages of motor ty. 33.11.9311 and

T-‘enton (191-319,), Thor-9019 (1923.5)19-31312vrno on... five-no (19339:3.)

found a decreasing; crude protein 33-31 increasing; or do fiber

9..-71th aging; or? this plmzt.’19:: is, e___?_____:..91.. (191,6) or92d Hang-3;

9.19:1 others (192,-?) fed rote :9.- rnwiod fem: collected from

different 1913:; and sat {Tore-rt stages of m-u..rwt9r. {all

proG-‘oc oi 13111231111 do"iolonoy oyzzirptoar-o but no qua9-39131 t.."..ive

date. on this-39.129.11.59, activity 9902.9 presented.

Ltudios more conducted by irons and Alva-no (19-15-93)

uni-23:3 air-1.3.3.203; brookoa 16:52.9.99-933 1991999081309 13151-1131“ 9.511019 the

plant 33:13 at full "rem-1 {919:1 still green, and those her-

rooted in {-‘ct-ober rho-n t-‘o-e plant 9.re 009999109...y 9-9i‘thorod.
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-n19y shorcd LELL the formor‘anch o? ferns den 3;norLoi 9O:
3

9
3or coat of the 19Q’Lni9nl Iioi to a soo9y oolution

conL9inina 0.5 gm. of fern. ?h13 batch of fern also provoi

toxic "hon od9cdotho ration of 919.ts at o h? per cont

lovol. 3n the other h9n3, the 19LLor baLoa 03 ferns in-

ncLivrtod only 5 per cent of the Lfllfl1oic.od to Lh assay

solution on: was no: toxic to rats. Similar oooervotion

were also mono on.horoos (Svons moo Avons, l9h9o; ovono,

0L 91., 19L71). IL was pastulotsd by Lhco autooro Lnnt

‘ar9ckon form 13 moro toxic 0L corLoin erjes of growth.

Since the preceding reports iniicoto the possibility

03 a9d133crease in concentration of tho Lhionin destroying

erc so brockon form :19L99os, for31s at different stages

of oovolopmont so dogoriboi in'roblo 1 voro collocLoi ani

anr.lyzcd for their thiar9n93 activity; Ebon,tho dry woijht

and thi9fi99ouo 9ctiviby Kora ploLLoi on a graph as shown

in Figure 3, troro oppo9rod to be 9 rolofiionfim1) between

the L90. 1: tho dry weight of the leaf ,norooood, the omount

thi9min dooLroyod.per loaf L120 incro9.so&. Eho values

plotted inigure 3 are charm T.ble 12 in L113 f9pondit.

L c noiooroblo amount of onoymo 9.cL1911Ly "9.3 lost when

the mature forz dried up. Drici fern from}: were 39thore1

in late Eovoxbor of 19$? in L36 same area where the prooan

asnglos were collocLod. ?ho bloio of the withcroa form do-

eroyod 0.33 mg. th 9fl_9.9hil frog} fern bled at fullrmo.

turity (at936 L) in9ctiv-.Loi 6.69 mg. 9Hmin.‘floth‘voluoo

9 Q

are oxprooaed per 19 P3. 1”;16 on o ory tolght basic.
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Figure 3. Relationship of dry weight of bracken fern to

its thiamin destroying activity.

,—

‘
T
h
i
a
m
i
n

(
m
g
.
)

D
e
s
t
r
o
y
e
d
D
e
r

L
e
a
f

(
D
r
y

W
t
.

B
a
s
i



"w . ‘ v ~7~ ... -‘.- \ \t. I‘v. v1.4 1 q 9 J’, l —. , .I.. r

1110 I'LL-1,113 0:3 ()1 tan prosoz'z. 301.11%; one. that 3.11.11; Lapse

a ‘o - q, =-. ‘ . -' a. G ‘ ‘u, . , ,‘g 1- pi. ' It. a ”a u .. ' ,‘a 4.

is iOLLJLal in b91161..un LUZ‘I‘L So 211 stages 04. UGVQlUPL-lorlb’ 5.03

4- 4.. J . J... _. .'..‘1 . ":3

activity more.:sos a .11. (:11: 1 (3.1. ,111. per 101,; increase.3
Lifhis 0:173:10 V0.2 07.21; omrozl to be 12.20:.17:33.0 {13 soon as the

bier-:02021 lo 1:13 51,1.)"11‘001 L13 3221 its etc-2:1 '3. it- activity

was found to be 5.1“1'L101’100d by vrio com-1:1"0:101"51 invalved

in '110 11832}? proooa3:0.



('1th 1r. pr

SJ ‘3‘“ 5‘. é‘ah

Z:‘:::01.'~i:‘:10:::'ts were 00:::.'LL10220-11 t0 (2""cr 1321; L2.- “3.2.00 021 thin.

2: inane :10 tiv 111': 120003:01:: £02.01 particul00.ng 01': the 1:1 1:120:20

01“? 011031110 extraction and preservation of 0110-7020 activi 0:7 in

the £01,111 fro: the til-:10 oi‘ collection to initiation of 1010..

13705.3. 33012013 1000 01:30 hcr'vcctci d000,].yn0d at different

A

dcvclcmz21?;0.1 30272203 to 001:;- “1:23. i011 '--'hc03.1011- 0 cimmfia in 0005....
4'

vity 0002:...red as the plant ..:.2.tLLred. 1:112:10 activity L203

1

:20'01.0:1 by the proceéaszrc 05. £011th (195371)).

In the 12230-002200 03 0.210033 thi 2min, thin-1.12000 notivity

2.32.3 £01016- to Vary with the kind. :mii p11 013110 1101:. 2'010.121.113;

0.03.5.0. {1012:1000 0212:3110 czztrrc“1.10 1.10.3 110‘: 001'40'0'10 (3021.205..-

fused 0.::trccte 1300000000. high activity but 00:10 remiincd in

the 0001-1110.

i’himzin in.ctivation 00.3 £02..'13. 120 be proportional to

the 072100.110 of 12130.0an 11012053000600 0000.. this 1‘::01: 1303003:10.?

..iLh the 0':iC-Lc00 that the sets.“we factor is them-Lolabile

011,300 L; 03L0 11.-.“...33 cf? ether 10:01.0:00 that the principle

effecting; 2212.10.13 1030 is an 0111:3010.

“12""ttic {activity 1:123 £01,013: to incrcgsc :23 the dry

L.70i;;ht 03‘." the fresh 10:11." ingreczscd. The act vity W1":10<1 in

01210 6.15:”-‘Vrcnt parts of the.) p10.-0‘5 0-..3: 01:10:13 Lcms at 133.210

00.120 stag;c of maturity. 0.3 0000 0:3 the 10:23 2.5.0.0 scams-ted

Ls
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BQFJLCI", J. find. «I. . o:1:_,.;i 1967 ;,?;--..;.-.j 1:90:33.

crlnnPP‘c rcig, an P“*i*hw~“~Pc factor of PCLAS.

"”HCPJ.»1211a (3,1301‘ 23: 996.

”PPPJHP, K, and P. Dovi 19LLP In~cbivvtlvn of thfixuie
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(3)

Special Reagents

1-Lu-am1n0¢2umothy1-pyrimidyi-S-methyl)npyridinium

bromide hydrobromido was prepared by the method of

‘Kenton (1957b) from.unamino~5obromamethyl-abmethyla

pyrtmidino hydrObromide.

Thiamine chloride hydrochloride 1

Buffers

(a) 0.2 M Tris Ehydroxymethvl) minomethana pH 8.0.

(b) 0.05 M MOPS 3 (Mbrpholine aultone) pH 8.0.

(c) 0.05 M THICIEEE 2 Eris (hydromethyl) methyl

glycine pH 8.0.

(a) 0.05 M'HSPPS 2 (Hydroxyethylpiperizine propane

Bulfonic acid) pH 8.0. _

(e) 0.05 H SEEP 2 (Sucoinyl hydroxyethylpiparizine)

PH 8.0.

1 Purchased from<§eneral Biochemicals, Chagrin Falls,

Ghio. This was equal to tha U. S. P. Thiamine Eydrochloride

Heferenca Standard.

2 Buffers furnished by Dr. Harman,Good of the Department

of BOtanV and Plant Pathology, filchignn state University. HOPE

and TRIS 113-133 are available from Calbiochem.



E‘rolinfinoly 0.2—:porir1ont s 1are 0023111017061 to clotcCl‘l’flinfl

the amount of brockon homogonnto that could ‘09 odfiod to

:1 1:102:11 amount of thiogfln chloride lynclrochlorldo 130 that

the rate of enzymatic reaction would be indoponflent of

the sabstrnto concentration.

-.."‘nch agony involved the :2iition of 0.1 :2". of fcro

honor-gnaw(3011121210111: to 1 1:11;. of chied fern) to a mix.

ture containing 22:3001thizmin, 21 ml. of 0.1 3': pyridine,

1 1:11. of 0.2(E phagohto bifi‘fer‘ (101'aori, 1935 at: 1211 7.5

and water to a tom-2.1 volume of 10 1:" . The 11332.)?nolution

was prepared by trim; a 2 111. sample of the root: tion

ri2ttm10nor. incubating it for 1 hour at 370:3. .3132ch

activity was stopped with 1 ml. of 23 per 6:32:22; mote.-

phosphoric acid. The b13111? solutic:1 12:23 props-rod by taking;

2 1:11.. of the reaction mixture and aficlim; l 111. of the mobs...

12110331101216 acid at 230330 time. Both acid 121133111203 were:

centrifuged and. 2 ml. of the supernatant from each 5221113210

was incubated for 1 hour at 3703 1.21 :11 l r2 . of.“ 20 per cent

110-513.tuu hflngjo to dostroy the res...duol thinzun. $1.10

0.5 r." . o? ferricgmnido reagent E1.111. of 1.4;? not‘. 1211.1.‘1

forrlcycniao plus 6 1.21. of 23;.) sodium hydroxide 2:223 admit

£3111 after 15' minutes at room tome; othe 6320613
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._ a fiboflfl. OHM
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(w

.1 )1... ...
w
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j 0... .-.. . 1...... ..
1. 11.....- .. a. . .Jh... .

+ 3.2.3.. 2.1.10 .. saw no. 54 L. 0% E5 oELTE:

.- 4‘. d . .. .‘. M.- .. I “I .. . I . ...‘t .w l...‘ DIE... ‘5‘ 691‘ ml. Ju... . J it.“

NUOPJOa .4“. firm... ...... 9 (OF; (HH.DH¢Q.HPFHPP HwHurkrMMFPH‘ (rpm-o Ar Molnarrfiimu 30 «U110 0 OH. (PHQ

h. ’v. +IIJ1“ ‘ ‘3 *‘J 5.) 34"; 1A

”UL-......(frr G 5:-.. . murmurrvefrur 0‘.



if 2‘n1_;..,m.1 I: 0130..mm‘i 31.3.::11

7" '1 , V .9, . .... .1- . -.. - .. -- .._", -93.- .'....

.131223 l-(z'.-n:1...2:o—2-1..o 21:71-33}1'. 3.215.113]-2.:10:21.]. by; 2:122. 21.1.1.1

11:99:11,139 1""""”"‘J“0‘.“ .161 which is coax?”3r re”0:22:06. to 12:: lmimro.»

pyrifihimizin, 325:2.nd.-rda were: treated. in a 35.11113: 1112331161" 528

.
1
.

thinziflzmoe assay except bracken homoggonn“1:6 9.21:2. 2:33.13. rr:1...n

zero omitted ”:30.1 7:113 renc tion mixture. Tt'o levels of hetero-

pyrithiomin we.£1 u'socl 1n ench (16501211112135.1311. 71.13 P6212. 22.33

fro; the two levels of heteropyritbizminw re plot.5303. on a

graph. fem: this {gr-2:12.11, the 22221011112; of heteropyr 13h nrfiin

fommd from the $111 nminoso 9.311.523 using; a 22:31:) :11 122101141; of

brnoI-zcn fern was corgmtofl moor-£21113 to dilutions 1211.210.
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