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BECERE L -tn < cycasin (3, EH LD NHAEKEY 7 Cycas revoluta THUNB. DFET- L D
HBEESTFRH L 72, glucosyloxyazoxymethane /¢ % —EiEERBHA T 52T, +D aglycone (35
MO LTIz b, RS LIRS & EHIC (XS TALEMC METH LD ThS.
CObDRERET D Fke LY, TORMES ¥, aglycone JIZE £ DA% iR T 5
TENRFELLID.

aglycone OGEEMD 5L, T 5 ) ST k1T 5 cyan MR THS. HLEFHKEHT
N A Y RO & B EBERME 2 AT, cycasin OFEfEIC Lo C Prussian blue #45kT 5
DT, Zhk cycasin OME—~DEMIEE LTW5. L LR 2 OSBRI LEERIITIXETT
BT, cyan DG LLHB TR \WToDERICITGHE L. B ¥ 71k emulsin & X 0O
¥4 3% formaldehyde (%, RFHC4H%T % glucose, methanol i X>C+DEENHEL <
FHIN, BELHE TR FOMOERY, iP5 gas, L] EEHNCIE ANEY T
5.

AT I T, WSS glucose DBTLAEFIHET S Htaik, 7o HOUC aglycone @ azoxy
group < polarogram I X 55D 2 DIC oW TR LR 2 RET 5.

I B & &

cycasin O¥ERRSD RS % FIHT % 54y, Bk c i3 5858, 55 WId4M#L 7o cycasin
ICHISET % glucose %, T4 0)35 & & MSRVBETH L. = DFIC paper chromatography
TEBMICITS L L. F0 B LR BRCH 2~ 2220 U bR TW 5 A, D BT
(L ~RICERATR, spot ZIEH L THETLHENEL THA 5 LE 2, BOHAHED > B cycasin
CHIEHAL 3 2 0%REL 1. FoO&:HE PLUMEL® 03 U C\+% Prussian blue #3, gD
AT HEL 2T, HELHETHD LRk,

ERBRUER

1. leaE FHOAOHEELOCHIEIRD L) ThHD. cycasin F7-iih 1 ~100 7 22 ¥rabh
W S5ml #FBRET L, 7Tan ) EFmEkAK 1 ml (100 ml H KzFe (CN); 0.66 gim, K Fe

(1) FEH ZRE8, /W BE, KIEE P - RSG5 4 5 151 (1955).

*AHEOET IR0 11 A 4 A AARBILEAT AAIIPAKC IS\ THM L, Bull. Agr. Chem.
Soc. Japan, 20, 74 (1956) \Z#E# L 1o,

(2) Puuomer, M. : Ann. biol. chim., 9, 307 (1951), Chem Abst., 47, 11082 (1952).
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(CN)s 0.02gm, Na.CO: 1.06 gm) Zhnz, #he 5 BT &R BT 5. Wk T BH%
Prussian blue o ZE# & LT, 7Yk Y — ¥ KAk 1ml (100 ml 1 NaF 1.26 gm, NaOAc
1.36 gm) % Jmz, BkAE > kg 2 ml (100 ml v FeNH, (SO).-12H.0 1.2 gm, 1IN H,SO,
1375 ml) W X OTHOEEL®D. FKEOUL 155 BREEECEL 2740 L SEMLETHL M, XH
CERHEB I T 5. Ut oha 25 ml wEIRL, filter Si7, 10 mm @ cuvette %
Wy BEAEFHROC XTIk,

sucrose 12 Z DEHERIGHT 5720, BEOROE L 52 DEAbR AR L cfE, 1~1007 ©
sucrose %y FHEHK 5ml i N/10 HCL 0.5 ml % Jnx, Whe 5 Bvark-c 20 4608 AL, N/10
NaOH 0.5 ml -crivfnig, fhoi@iok 306 e [, RO e LdELRS ThD & & &5
Dz,

FRIIEORTTIISEI B b & 5 e T T 2 1 B4 7 Wi 4 4015 723, cycasin KoF v 7 ##
THIC R I BB, sucrose, glucose, fructose M3 DD T 100 ¢ 0% 4 S0k
& D, TN ENREH AL 2 TnBL TREL L D7, FORET Fig. 1icii S 7cfn <, fructose
WX DBILMN b #°) Th D, cycasin TitE B2 & 23bAs>7-. cycasin (X 74 VM
B TS T AVLE Thh, ——H SRS L%, I hi glucose I X > CHRmENE
TLEIND T EHIRL T D, ZOFED BB & LT cycasin i@ 2WCit 12 53, glucose,
inverted sugar (¥ 1043%], fructose (284 e 352+ 2L 7.

cycasin RO 3SE OB OME MG Fig.2 123 L7122 6 ) C, B b4 & 5 EEA 7 L LAMBERT
BEER I X < -~F L 1.

2. Paper Chromatography S84 W) % 70, RACIEAERLE No. 131 2 F o3
KT LD hFEET, 2EPEHL 7od DR, BERTRACERL 5 ABREIC/ILD L2 1%,
IRBRBHEODO HRAWLTL T, BT 7 v 21 X A6 (0.02 85 2HEL .
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Fig. 1. Relationship between heat period i
and coloration Fig. 2. Standard curves for cycasin and sugars.
O, cycasin @, fructose The symbols are the same as in Fig. 1.
’ . ? .

X, glucose. A, sucrose
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Sl kA & L, 20~30 #l % micro pipette T spotting LU7:723%, Z DOFE 60 W k4 Fuv
TeEED FEIC X D BE L X0 C, FAl ko BFga A e Lo XL, #H0n4%
BOEEF AOMIEL 2 em & Ut ¥EDAL butanol « B « skl (4:1:1) 2T, —KTT
WRFEHETR 30cm EEEMS VALLA A2 L, resorcin #7-it diphenylamine B3EC F 1L BT
guide strip IZfE\Vy, cycasin KOt &8 spot WHHM T B EA A ED . BEHITHEH® o F kR
2L LT, IO (20x18~24 mm) o JEitA FoEE:, 0.1 ml BB OEWMK TSE
S 5 % 2 L 2@, EE AL 2~3ml &b, ko< vk 7ok

cycasin KOZBEOEER 0.2 % OKEFKIZOWT, FEIEERY T o7 kHr Table 1 iRL
ERDT, XLSHOBERMRL 55 & x5Ok,

Table 1. Recovory of cycasin and sugars

Sugars Calcd. Found Recovery 4
) 61.0 7 609 1 99.9 9 —0.19%

Cycasin 61.2 63.5 103.8 + 3.8
61.6 62.8 102.0 + 2.0
59.0 60.0 101.6 + 1.6

Fructose 59.1 61.5 104.1 + 4.1
59.5 61.5 103.3 + 3.3
59.0 60.2 102.0 + 20

Glucose 59.1 58.5 99.0 — 1.0
59.5 60.9 100.9 -+ 0.9
56.6 59.2 104.6 + 4.6

Sucrose 56.8 : 58.5 103.0 + 3.0
57.3 i 58.6 102.1 + 2.1

paper chromatogram _|ic spot & U T, A 5IFESR$ 5I1Ci#Y 7 cycasin KOO EL 50 v BT
# T3k >T, Prussian blue {#IC X 5 i@ B & —Z 35 0T, FHEC IIUE--BoORE
RS CTEHICAT S & LN TE 5.

3. YFVEFICOLWTORE BXRAEICKITS Y 7Y OMEMIHERETHLY, B 10 j
AT XD SEBERL O TINC A D O T, KEAK OGO 2 4L LT, 1955477 H 31 H RO°10 10 H,
LA ST W TEE L Ic b o & 50 & Lz, iR >0y, 0 18 =2 276.5 gm A HEEE S
BT, 119.6 gm O~ A#45TEBICHE 5 methanol HUTHEA, 20 45Uk E 5 A O DF - HBASKT
JEREL, K100 mel 4380 € & 52 30 AR IEAI L7z #2253 50 % methanol 200 ml 7
3 3 EIRR AR LTV, PR Y &L CEEREN, B bkEE T L, 50°C LUF T WIEREL T
25ml L L1-d 0% EHKE Lz, 10 10 H EOE T OWT G, (SRR, AU 2 527z,

INDDFEREZHEERRL, RELo< cycasin KO #5804 FE 2 7073 uE Table 2
WoRL72e kb ThbB.

Table 2. Analyses of cycasin and sugars in cycad seeds

Date of sampling July 31, 1955 Oct. 10, 1955
Moisture 87.37 9% 46.84 94
Wt. of one fresh kernel 7.1 gm 10.9 gm
Cycasin 028 / 0.17 %
Fructose 0.44 0.04
Glucose 0.24 0.26
Sucrose 0.69 1.93

Contents are represented as per cent in fresh kernel.

(3) HHREER : B2{b 27, 272 (1953).
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II Polarography *

FELHAEISLREMTH Y, ch i3 aglycone Z4il#EL T cycasin 1o BEE 7 FEEA
WFEEh%. £D-->L LT polarography 12 k 5 5E84 3% 7-. At cycasin 13, 7O azoxy
group DIRTLICHS LE 2 Hbs polarogram % 5% % & & #w41h 2 1D T, %4+ 0 polarogra-
Phy 1O TR A AT D114, BRSO\ CHE L, paper chromatography i X
%Y R e A Bl

RERUTFH

cycasin % 5 x107°M DEEIIEAKCIEL, ZOEKS 02N KCI i ckEERK T—ER
CHIRNL 7. #RME X L CTit MCILVAINE (pH 2 ~ 8) } 1 SORENSEN (pH 9 ~12) ALK D & D%
A, 2O pH MERRR RS pH HeiEsic. pH 1 Ko 13 ok e LTt +FhEh N/10
HCl Zo¥ n/10 NaOH # i 7. W FKSEMO BRI KO 50 Thsb. 0.2N KCI ¥
#ip—15V vs. N.CE. i© T, KEEDMHE m=1795mg. sec™', TATHEE t=4sec (m?3tls=
1.860 mg*lPsec™'?). AFHLWL, 1HUEHRBMAMEBHE L TH 72, & 1= BBEER OB
MRFRIIKFR gas DB X > T3 L, SISO B4 FC B B 25°C R
72. J\ 7z polarograph (ZHIARBI~ VSO L DO TH D,

150 mV
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Fig. 3. Polarograms of cycasin.
2.5X10~* u cycasin in 0.2 n KCl, at 25°C, at pH (1) 10,

(2) 3.0, (3) 5.0, (4) 6.0 (gelatin non-added), (5) 6.0,
(6) 7.0, (7) 9.0, (8) 111, (9) 13.0

* ABEOERE, WAM3LE 4 1H AAESHEEARKCHS\THERL, Bull. Agr. Chem. Soc.
Japan, 20, 107 (1956) 3B L 7=.
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ERERRUER

1. polarogram [c&[F3 pH o822 Fig. 3 17RnL724n<, cycasin (X pH OLFHEHITEk
W 1S BT 2 BEDB T 25T, round maximum OFAAY pH 6 JIE T I ks \ T EE
CHibhA. okt gelatin oiine Lo CHpil S Az, Table 3 1@ pH, kB LU

Table 3. Relationship between pH, the half-wave potential
and the limiting current

2.5 X 10-4 m cycasin in 0.2 x KCl, gelatin added, at 25°C

pH ] El, V vs. N.C.E. i, #A
1.0 \ — 034 2.59
2.1 | — 051 2.59
3.0 — 057 2.67
3.9 —0.67 , 2.70
5.0 — 0.96 | 3.55
5.9 | — 1.08 ‘ 3.83
7.0 —1.10 3 3.64
8.1 — 112 3.02
9.2 — 113 2.60

106 114 | 251

11.0 — 114 : 2.54

11.9 — 112 ' 2.27

13.0 — 1.09 1.72

RRIVEMME DDA A L7z pH 1 ~4 KO 9 ~1112 k1) ZRAEMRAMITIEFEL <, pH6 I
B TR OBNIFAEOK 2/3 OEICHNS T2, Uk ENIE pHE ¥ Tl pH OHER & TR
CEBEL, FRb ks o pH Gk, 13 cwoffiaiLic. pH4 B 7 £ Tk S
BICIE 2 B, pH 6 RON 71886 % BT koo 1B, 2 20MnH D &27cdh o é:%%_lb
ho. ohbo 2t polarogram OER B L # - ¢, Table 3 iU foEuEAnix 1 B
e UCEHEL Thb. 0k HicBBoloic, FIE—pH OBRE L CT 5 2 A3
SREE.

cycasin (X 7oAV P AR TIE ANEREET b S 70, pH 8 DLRIC B\ Tk, TR OFER
polarogram 7% & Z)L@B#FHEJ’V’T“\'C’#E (2543 1wl 7. pH 1 KO¥ 7 ki) 2RAVEREIE
60 8 Ik T et EEA L, ¥ oRIVEMRC KRR O B T ThH O 7. cm:b?
LT, pH13 KT % IS 0GR & b L, Lot 7aus ) MR %5 2 O RIS
RAEENCHETT 5. BIBEEE AR TR L 718, FRMER % FAV-C pH 2827 FRMEEC FR% L
Th, WEE FoFEL: pH wiis 53 L0 AL ELwDThHS. ZD X 5 cycasin
EEETET T L B ) TSI, Lavd RIER BT L, NI I NG 2 L B
T . PEOTLLTF cycasin @ polarograph j7cZs@iit pH 1 RO° 7 BV THEIT5 22
L7z

2. pH1 RU 7 ICEHBBRER 1€ LEvITAN 5M LESTER H®, T8 COoSTAMIZ XD
THEINT WD, Wk azoxy [L&NCEI+ % polarograph IRFFIIC X % &, azoxybenzene
OEMEIUL (D s L EhTvZ
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7N\ N, e 2 N

AN

S N=N-¢ S S-N-— N - H.0 [
N / A AT N B AN D

% ® aglycone MRz 5}1755% azoxy group % fF> cycasin iZOWTd, 4= 0BT OBEET5HE
BRICTEMR G2 2 b5 5. Elb hydrazo {LA¥~O cycasin OBILIT (D) KXo o
IhBTHSS.

4e
Cn I‘I” Of,—'O“‘CHz "-N?:N—Cfls S —
(i) 4H*

Cs Hi1 0;—0—CH,—~N—-N—-CH; + H.O (In
H H

BHSC ST 5 BT O n 23 b CRiug, HEA OIEEE D 12, ILkovié % Id=
605 nCD"? m?B tVo I D THAET 5 2 L A3 TE 5. pH 1 s B RIALEMAE, Kot (1D I15p
L7z n OfEBESIL K D ik, 4.28x10-%m? sec—! (25°C) Th 5.

PH 7 il SR AEMMIE, pH 1 OBACINTHEMICAE S, coBéd n i 423502
ERHTRWEELZDBNRD. n=6 THHIEbIE, D OFHGL 4.94x 10 5%cm? sec—! (25°C) & 7¢
D, TOSHMHTAD 2B pH 1 OBEO HMEL 21 -3+%. »<{TpH 7 &35 E
R S, 63@%%#%??6@?@&L#&?&%ﬂ6.wzsmmkcibcwmmaﬂt

FHIRBIL R\ ik, RS JID o #is. Glu i3 glucose ®BETHS. “hboE
Glu—~0—-CHg—N=:IJ?T—CH3 4+ 6H - -—
(0]
Cs H,» O; + HCHO + NH; + CH; NH, am

206 pH 7 Kk 2EBEBRGZ (V) KO X 5E2 . LLenbEaokES Fon, &
MR RG A & RIS T 5 R BTl fi#le DX RISICES T K3 1 4 v O¥cr, YikEr

4e
Glu—O—CH,;—~N=N—CHy —
1 AH*
0
Glu—0—CH, ~N—N—CH; + H.O
H H
2e
Glu—O_CH2“NhN_CI{l{" -
H H
Glu—0—CH, —N—N—CH; (IV)
H H

—pH B BAR BB & &A%, BIEHICIAN < Bl Wb Th 5.

(4) Leviran, N. I, KourHorr, 1. M,, Crarg, W. G. and TeNeNBerG, D.J. : /. Am. Chem. Soc.,
65, 2265 (1943).

(5) Lesrer, L. and GreeNBERG, L. A, : ibid., 55, 496 (1944).

(6) Cosra, G. : Ann. triestini univ. Trieste, Sez. 2, 2223, 115 (1953), Chem. Abst., 48, 4331
(1954).
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Table 4. Dependence of the limiting currents on the height (h)
of the mercury reservior

2.5 X 10—t m cycasin, at 25°C

| pH 1 pH 7
h v'h * DT | iV'h 111 Tr i/v/h
cm “ 72A HA
80 8.94 3.20 0.37 4,53 0.51
70 8.36 3.01 0.36 4.29 0.51
60 7.75 2.80 0.36 4.00 0.52
50 7.07 2.58 0.37 3.73 0.53
40 6.32 2.39 0.37 3.32 0.53
30 5.47 2,01 0.37 2.85 0.52

BRI FF KM 0 X h o e >\ Ty, Table 4 ok Lt Ea 2 . BIBIRAVE
WiEE hoPHEeE, pH1 RO 7 D FRFRIC B\ CESRBREZRL, h=60cm kT 5
EHSOMANTIZIESE L. 2T IR b O 2 DORAEAL, i IHIS & DT b D, Braf
kinetic current ® PERZIEIVP LD EEZ LMD, ‘

Fig. 4 iU cn, BRAVENME L cycasin DR & DHICIL, 10~4~10"* M DI B\ THE

WEEN 2 B, B/NERENC KO THAL

HA 7o BAfRECE,
br Id:- 1.0230 C + 0.0513  at pH 1
/ Id:= 1.4395C 4+ 0.0320  at pH 7
i o
MA
5—
10
- pH 7
4 0
5—
-]
o
3.—
o/o
1 L i 1 iy r
0 2 4 6 8 10
Cycasin Concn,, 107'M ° pH 1
. . . - ., . 2-
Fig. 4. Relationship between the limiting current
and the concentration of cycasin. 1lo 2Io 3'0 4b 52)0(;
O, solution of cycasin ; @, mixed solution Temp.
of cycasin, fructose, glucose and sucrose Fig. 5. Influence of temperature on the
in the ratio of 0.17, 0,04, 0.26 and 1.93 limiting current of 2.5X10-* M cycasin.

(7) Turovie, K. : Collection Czech. Chem. Soc., 6, 498 (1934).
(8) BrpiCka, R. and WiesNERr, K. : ibid., 12, 138 (1947).
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TREhD. Id RO C R rh THIRAENMIE #A RO cycasin D@ X107'M Th 5.

BRVEMRC R TREOMEC OV TR L e84k, Fig. 5 WWRL 7. 25°C ikl 21RER
ik, pH 1 RO 7 LB\ CTROB0 1.67 K 2.04 % deg= ThoT, WEOIKEBRIZOVT
A I IAEP I L CTRY L Th 5.

4. cycasin ®BOEMHE V7 VHETHO cycasin B EAEETSH L, HAEOKRINICHY
Fe & ke 7 L = — LHHEIC O\ T polarogram # L ->7:. polarography % 435 EHE D
WEKINE, BB ROTALKE 2L 8 » ) S X2 TR A WS 5 2 L k2T, Kb
FHRHNC ORISR T E B & L A% D7z. & OFHEITIC cycasin & 3473 5 HOER
DL, sucrose, glucose %¢* fructose Thb. M LT, glucose 1k 7oV M AEK TS
BEOH AT DL, polarograph %73, F7: fructose dHBILIEATTAH, L OFKEM
FEREM LD, T CHALOBIC X B iEE, BRKES L LTTR 2, BRETOD
cycasin © #LHREHTHHEL LT, HbbN oD TiHlebheExbhsd. IhbD Rz
357, cycasin RO EHOBR OISR Y, 52 Y 7 VT OMHKIC AP IN 286 1
FELU 7. 2 ORAEKICOWT 2 bt polarogram DS, BEOFEIMSE LR, #
B d BN L RSO E X B L (Fig. 4). 5T ohbomENRIEFEL T
BRI FEEILL, cycasin XEEL 552 &L THS.

Sk L UCH A, BREHT RN, 19554210 H 10 H %00 1956 42 2 6 H Htke 5
B L OFRU o B HOERO BT\ C IR L IR A £ O . BRI A A
ﬁ%%ﬂb( polarogram % & b, RREHHHCHEDT cycasin OB &Rz, V7 T OFH

ABICHAR L 7oF By, Table 5 IC’RL 72 & & D T, paper chromatography & X > CEEL
Lm%k L —HL .

Table 5. Contents of cycasin in fresh kernel of cycad seeds

D f i
Determined by ate o S‘avTleg
Oct. 10, 1955 ‘ Feb. 6, 1956
| . at pH 1 0.170 % 0.228 9%
Polarography at pH 7 | 0.166 0.221
Paper chromatography 0.169 ‘ 0.218
¥ Ei]

cycasin #EEERET S, pH 1 55\ 7 &k % polarogram # & % HEnS, fHiET
REBWF > 2 &2 T&%. pH 1 Ikt 5 polarogram (I A#HIC L B 4iFE»R L <L, pH7 oFh
Ind IWiEELYEL D B BRSNS 0B E T TWw5. paper chromato-
graphy & X BERIC R\ TIE, spotting W APBRELETHREMH D, B OB, BHTY
BTt & WO HECEM A E L C M TS D, polarography (2 HDTNT D ST EWT
FoTWw5B. Lo L7eAa b polarography & Lo T8 L Hfrpifasy, MERCO =8 T
% 5, paper chromatography IC% /o RELFAMNEH LD TEHE DT, I bD 2L, HIC X
OTHEEFRFCEHIARETHS.

(9) ff B:H—Jurv 74 p 79 (1954).

(10) Caxtor, S. M. and Peniston, Q. P. J. Am. Chem. Soc., 62, 2113 (1940).
(11) (9) 357 K.

* paper chromatography X > CEEL 7.
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1. cycasin ORI ik LT, PLUMEL @ Prussian blue JEaHEHAL 552 &%
RE&720c L7e. SEEH paper chromatography i Zivk fEON D5 2 ki & b, SIS
%W b FFR SR L 7.

2. cycasin 1314 pH I 3\ T, F D 5EEE azoxy group DEMETLIC L5 polarograph
PeAoRL, pH4 WE 7T 1B\ Tk 2 B 7e HONC round maximum 23& bhutc. pH1 ROT7 I
Bt B RABEMRC OV CEINCRTT L, EEAOIGHEM DI,

3. Y7 YRETHO cycasin HE IOV, W X DFEHHUR L BEL, BEORRICOWT

s U 7.

M v 7Y Y R oRIuC oW T ERBREERRE R BESERHIMER AR HbL 2 &
L THELHRT S, 7ok polarograph i X % FRILEH O— A/ B REAMBIFHNC 3
W Tt AFTATEE BRI b O AL RIL B IR O SR EICR LR S T 5.

Réesume

1. It was proved that cycasin can be determined according to the colorimetric
micro analysis of sugars by Plumel, as a method based upon the sugar component
of cycasin. This colorimetry was combined with a quantitative paper chromatogra-
phy, and the co-existing sugars were separatly determined at the same time.

2. In whole pH range, cycasin showed a polarographic wave, which was con-
sidered to be due to the reduction of its aliphatic azoxy group. The polarograms
at pH 4 to 7 ran in two step wise, and showed a phenomenon of round maximum.
The limiting currents at pH 1 and 7 were examined in detail, and the conditions
of application of polarography for the quantitative purpose was established.

3. The cycasin content in the cycad seeds determined by both colorimetry and
polarography showed a fare conformation to each other. The advantages in both

methods were also discussed.

STIEE BUHEAREY 7Y 0 -HEHEAR Cycasin T 5070 Rit# 45 p. 151, 1955) rh
cycasin acetyl FHEARD EHECE 2RO FTIET 5.
(a))) =—25.4° (C. 0.6, CHCL;)



