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Sammary

Ergothioneine reacted with alloxan on heating for 6 minutes at 30°C at pH 7.4. The
reaction product exhibited its absorption maximum at 265 nm. When the ratio of er-
gothioneine to alloxan in cocentration was less than 0.01, the optical density at 265 nm
was proportional to the concentration of ergothioneine.

In order to determine ergothioneine in the extract from tissues, it is necessary to remove
nucleic acids (DNA and RNA) and v-ascorbic acid, which interfere with the measurement
of the optical density at 265 nm. Nucleic acids (DNA and RNA) and r-ascorbic acid
were completely adsorbed on Dowex 1x2. The adsorption coefficient of ergothioneine
on Dowex 1x2 was constant. Therefore, this treatment with Dowex 1Xx2 is possibly
used for the determination of ergothioneine in the extract from tissues,

il

i
AT F A4 54 v (ESHY 3 258nm QEBICERKARINY 2R THPETHS. FHE%I ESH
T mEy v ERNLZECS, £ ORIBERYOBRPIE 26onm BT L, ZORILLEE
ESH O Ic bl T A HEEZM 723, 2 c7r 3 rEHH LT ESH off LhEREEZ SR
WULES ETHRA, 265nm IKRAKRIVERTHHE & UTREE (DNA, RNA), o MdmE
THBERILAF FEBLUFTAarEYBENDD, HiCh o OYHIZAKER T ICEICE
ETEEDTHBEDT, CHoAEBRETILENRDD, TOBEFBRCTODNTHIE LR, W
B EMEHREEBIC EHNTEL.

R B A &

L EHOEY

1-1 B %
AT F A 54 v (ESH)
Sigma #8475 5 (1T Fluka A.G. #8A @A L, £ 0 107°M BEEED, #HBICHFRL TE



106 WRAFIFHN 6435 (977)

Al
DNA
=z ryhofohldD T Sigma A L.
RNA

BB oncboT, FilfbE LR BB L.

DNA, RNA #ti2 pH 6.5 @ Kolthoff Ml vaigiciim» L THMA L.

1-2 18§ Dowex 1x2 O 1%

MHEAREE Uctk, INFFM:y — 23l UCI59 Mk - 728, ok, D¥ic 2N &8
BiR U T2k -7c. X S5WkkL, pH 455 BiRICKH - THh S, Sttt IN #HFH:y —
XN U 154 BBk, DX ek LT pH 257 Wi > TH 5 pH6.5 @ Kolthoff 14k
WCBWEL U7z, %2 LT Dowex 1 X2 4 #ilE 15~20ml psiflg % st e LT 2.2¢ a8 k>
IR LU,

2. INITFH A v OEHEBEOIER

ESH #7 a4 v ERIET 384, 7o +4 0 1001cx L ESH 1 UTO e HOBAIT
ESH-7 w 4 YA KORTIRIEES 265nm OB TillET 5 &, ESH i ks s &
WBIHEY MD, 46, 92, 138 & U 184pug d ESH &k Iml iczh #h pH 7.4 © Kol-
thoff IBMHAM Oml, LMK Iml, T 5IC 0.IM 7 w4 VMK 1ml 2B L, LEKE%S 12m]
&L, 30°C ik 6 ML, TOBBIRICIONMEEL, 2h#h 265nm Tk 13 2 WL %
LI, 777 L LTHBORDICERTRE 2 A—ICME UTEEEEARISE L.

K1 R3EROFRERT, CORMTRENBEY, RISEAYTO ESH 84 184pg = ¢i3
ESH &7 w4 v EORIEERMITE S O.Dags & ESH 4 & 0 Blic BB G5 S h e,
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Fig. 1 Standard Curve of Ergothioneine
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Table 1 Effect of pH on Adsorption of Nucleic Acids (DNA and RINA) and Ergothioneine
on Dowex [ %2

a) DNA: 500 pg

pH 6.0 6.5 7.0 8.0
Adsorption 2 ¢ .
o/ 93.2 94.4 91.6 93.8
(%)

b) RNA: 500 pg

pH 6.0 6.5 7.0 8.0

Ads(ool;p)tion 97.8 99.9 93.7 91.2
0

¢) ESH: 2293 pg

pH 6.0 6.5 7.0 8.0
Adsorption 28.3 24.5 25.2 36.6
(%)

Table 2 Adsorption of Nucleic Acids and Ergothioneine on Dowex 1x2 at pH 6.5, 25°C

and 70°C
Sample DNA (500 ug) RNA (500 ug) ESH (2293 pg)
25°C 97.5 98.0 23.1
Adsorption
(%) 70°C 100 100 9.7

TCRIEHL SN —EReEnFN6, 6.5, T8I 80 pH ICHEL, 500pg @
DNA, 500pg ® RNA 35 X (% 2293pg @ ESH Z A TR FHERE LR BLE 118 - 7o, £
S DEAWE ML 25mliCER Lz, & LTHiico0»T, DNA, RNA {f 260nm ¢, ESH %
265nm TT v 9 VIEIC L o TENR S ORI ERD .

ZhOOEBHELEELI) D ) IKFEHONTINS., ThoofEr s, DNA B X URNA
2 pH6.5 TRbIAWHEEN, ZOWBFRIFOSBLU LER L. Chick LT ESH Bvoh
® pH T BT LA RHB/N, 451 pH6.5 TRRSBEShICS P oTe.

1-2 DNA, RNA k8 ESH @ Dowex 1X2 ~OURHICE JIT I HED R
DNA, RNA X8 ESH @ Dowex 1x2 ~OKFEHEHE pHE.5 ¢, 25°C & 70°C Tl -
7.

FTORRAEE 2ICRT.

E2THRINDS LD KRB OHEOEEE 70°C 1T LTI MR, DNA, RNA (33
1009 DR Lic, chicwt U ESH Omlas$id DNA, RNA o4 L@t cil
WY LTHIOBER »T2. TN ODFEIE DNA, RNA k%1770 - T ESH OMEETED
Wa, 70°CIemiid s L ENIFFERE SIS T L EERLTOS,

1-3 %7 LA F FHO Dowex 1 X2 ~OWIFICE LIETIERIED EH

DNA, RNA OM#WE E LT 2 7 LA F FEPSARETTICRET A ERBAREL SN
B. 27 LA F FEOEMT 265nm CHRWIRIRERT S0 & LT, 5-AMP, 5'-CMP, 5'-GMP
BEU5-UMP #830F o s, £2C500ng OFFER 7 va F FEGURPNERIC D WTHE
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CRL&MHTENSD Dowex 1 X2 ~OWEELENE LI, ThoDfkRiib~s &, 5-AMP
12 Dowex 1x2 121009 s & hiz. F72 5-CMP, 5'-GMP % & (8 5-UMP & 2h ZHh96% U
LgEIN.

1-4 L-7 = a3t vk (AsA) @ Dowex 1 X2 ~D W5

AsA 13 265nm ICHE KA RTWEDO 12 TH 0, ZLORBPICEIHICHEETIWETD
20T, ChAETORET ZLEHRHS. CO#4, DNA, RNA okl afl—~% 4T T
AsA % Dowex 1X2 CWHEAKBEINEPELE R L ORED AsA i (100, 5003
X 18 1000pg/md) 1ml % T Dowex 1 X2 ~OWAEZ 7.

ZOERIIEIKREINLTNS,

Table 3 Adsorption of Various Amounts of Ascorbic Acid on a Given
Amount of Dowex 1x 2 at pH 6.5 and 70°C

AsA (zg) 100 500 1000
Adsorption 100 100 97.0
(%)

COEOERTHSMIEE DI, —ERD Dowex 1%2 (3 AsA %% 500pg % TI3100% DK
HA R Lz e, 1000pg 115 E9TBITET Lic. £ 2 T& 511000, 15004 & U 20001g O Fif
EHE LI E T A, 1500pg FTHOI7%, 2000pug T3 EWBERIBESIKETFLTBETH -
7.

1-5 —s2@E® Dowex 1x2 @ DNA, RNA B & U8 ESH o4 2 5 R A

MsE 3% Dowex 12 48 DNA,RNA & (¢ ESH 2WETIARAEETFOWSTE
s pont -k ESH 0 B8O EHE= 44 LICEETH S, £ CT100, 200, 300
3 & U8 400pg @ DNA & RNA, %72 286, 573, 1146 % &k Uf 2293pg ® ESH &5l % ic—E & D
Dowex 1x2 IciA T, pH6.5 T 70°C &5 %44 TF T, DNA, RNA & X ¥ ESH © Dowex 1 X
2 NDIRFE R~

F 4D a~c ZEDOHEFERT.

Table 4 Adsorption of Various Amounts of Nucleic Acids (DNA and RNA) and Ergothioneine
on a Given Amount of Dowex 1x 2 at pH 6.5 and 70°C

a) DNA

DNA (s:g) 100 200 300 400

Adsorption 100 100 100 100
(%)

b) RNA

RNA (zg) 100 200 300 400

Adsorption 100 100 100 100
(%)

¢) ESH

ESH (1g) 286 573 1146 2293

Adsorption

(%) 22.0 20.0 22.2 22.5
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SO DR 5~ D Dowex 1x2 3 4001:g @ DNA, %5 10 id RNA £100%005% Ui,
%7 ESH Olaic i, 286~2293pg & TOMMTIRIT—52 0 BSH A s hie,

2. FoFYrEkicks BSH OE®RE

SPHTARHENR 10.0ml WK BEREE > + ) v 2% 6 LT 2OBKD pH % 6.5 (ks 5 .

T DT Kolthoff Bl (pH6.5) #MATLE% 25.0ml &4 5. ZDHMS 5 0ml A
AWMU, & 51T pH6.5 ICEMi{L L T 17 Dowex 1x2 D4 il 15ml (M55 & LT 2.2
EEHEL) EMAS. COREGSBMEAE T0°C TI04BEH 7 22O THEYT 5. ZO%, O
RENBIEWBL, TOWMBELED, & 5T Kolthoff {8k (pH6.5) £MMATLKES 25.0
mlEF 5. ZOWEE 1.0~5.0ml AL, FIE2 R UBERE - TT v %9 v ERBS 4,
ESH Qg @118 5. lic—EilED ESH ##ic2 T Dowex1x2 ~® ESH 0%
KB EILE - T ESH QS OMEEFTFRS .

WEMR & UT ESH (22931g/ml) 1.0m/, DNA (100#g/ml) 2.0ml, RNA (100zg/ml) 2.0ml
B LU AsA (500pg/mD) 1.0ml % &R AEE T Lo ESH 0¥ EREORBRETE -
72, ZDIRAWW 6.0ml 1T Dowex 1% 2 43 i 15ml %% LT pH %6.51c 3% L, 70°C ic i
WUTHOLI04 MM 2. WHAEFRICLTHS 25.0ml IKERTS. 20 1.0ml 2R LT
a A IR K DR IET S No. D). o2& it LR ESH O A28 & LTlii4 < L3200
Fl—ZfF CREUTRIEHEZERD S (No. 2). & 51 ESH O HOFI% Dowex 1x2 1595
ALEELTIE S T LA CHBELT v %9 VIECK > TEOWIEZE KBS (No. 2). 75 v s &
UT, BEORDICBEAKERMERARERL, WL F—4&MTRB L TZ2OREESR

Table 5 Determination of ESH in the Mixture of ESH,
DNA, RNA and AsA

ODgg5 ODyq5
Sample No. Treatment of None Treatment
Dowex 1x2
1. Mixture* 0.347 —
2. ESH 0.317 0.381

* The mixture contained 2293 pg ESH, 200 pg DNA,
200 pg RNA and 500 pg AsA

Calculation
Adsorption Coeflicient (%) of Ergothineine

0.381—0.317
= 16.80 (%)

ODyg5 0.347 — 84.63 pg ESH
(by Standard Curve)
True Value of ESH

8468 o T
Theoretical Value
ODy45 0.381 —— 92.93 g ESH
(by Standard Curve)

=101.72 pg ESH

Recovery of ESH

101.72 - 45 (9
9995 < 100==109.45 (%)
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/n »’8:4&:5 “C/]\é
NolﬁDNARNA%&UW%A#&&#“C@Mbﬁ IR B O L ESH 0 40
No. 2 [T IHRTRPHEER LT ER L, ChiISMWE (DNA, RNA, AsA) 28lEic &
STEERAICE{BREEINTNBE I EERLTNS. F72 No. 2 8L No. 2" OWEENIS
MIRIC L 5 ESH QWS RMBEHENBE W, CORBTIRI6.8HBTH 7.
No. 1=0.347 {Z5%3 % ESH O34 iimd 5ok T 84.63pg &1 A DT, LEWREED
SRET 5 & 101.72pg BRO B M E A, B ESH AEEICHE UTHCBLE 3 0.381
THY, Thicd 5 ESH Offild 92.93pg L 230T, COMRMEICHT B RBRED IR
13 101.72/92.93 X 100=109,45(%) T - 7.

% =5
T FF I A YDOERICDOOTRIEL OFEBRREINT S, iy <1 HUNTERY 59 7 Y
fLlicany » == VBT E LT AT F 4 5 4 VEER U, BUSRBICEST S

TR F AR ATA VB EIOYEEZT, v/ —n, ex5V Y, REGBRTEE
AERIS UTHRET 2O THHEET S, Lawson® BRIz vz F4 524 V5T 0H ) LT
BRUDBFA ooy VMBI TSALT 32— VTR RT3 L ICHHE LT
BHELTODBE, F4—nd XV =i b2 GWRTXTHBIRRAE ST 50 TRR
DR LTSS, i JoerLyN” QAT s A4 R4 DT h ) MREFE > TELES b
JAFANTIVERYEY « €7 ) VBEEUTHIIRL, 2065 IE5ERT 5 FEERE L.
COFBBEBBOMMELDE O HEMECH B i, mﬁbym@mwf%fm4/%M%&LMg
VToOMEIETEIT,

ﬁ‘mﬁkqbﬁlﬂ#%yﬁilw 7%14/mmwg@%ﬁ,%Oﬁwwmw 258
DHETHEZOWILILE0. 11489 DT, JockLyN D #4050 1 FIED M v F 4 2 4
COMEBRTETH S .

TA=MMEEMD S B, Tk v LTy For v OREERMIE 3050m i A WILE RS
L, Y274 O E 4 CMARIE RS OOTHH & M SR L S, SheF A4y
V7 HEat” I XN, 240nm I ARBIERT L, T F 424 v OT A h Y SREE
f%%%%“WWUﬁ‘77MMiBMmJﬁLK@ﬁ@W%%?@T’mdﬂ%xwﬁ%ji
A2 e T F Y B 265nm TRT B ARBIVE I IZT S O BS54 7500,

" &

HHEGF T F A 34 A pHT 4, 30°C T 6 4 BN LTAET v FY L RN LT 265nm
DPRICHEREIER L, 70 9 v icitd 5 SINTFAIA YDREMNI00 45D 1 LFD%A:
Ty ETTH A L OUDIEEE ORBITIIT B &S P ER - 7.

COEIENN UCTHPHNCRIET 5 g2 0 BRI, 72 2 v e vh it Dowex 1% 2
WX TRRICHMBUIE, 70 59 PWEMNT V= 74 24 Y RMES B I HA gl Ui
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