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On the Separation and Titration of Cysteine and
Glutathione from Mixture of Them

By

Minoru Fujn, Katsuhiko Harapa and Makoto MATsupa

Summary

The authors found that cysteine reacted to puffer poison, tetrodotoxin, that was con-
tained in the extraction from liver and ovaria of swell fish (Fugu rubipes rubipes),
reductively and additively, but glutathione reacted not. By using this counteraction of
cysteine to tetrodotoxin, we succeeded to titrate glutathione (GSH) selectively from
mixture of cysteine and glutathione.

The procedure runs as follows.

Mixture is added with reagent solution contained tetrodotoxin and controlled to pH 7
using buffer solution (Mc ILVAINE), and incubated at 40°C for 5 minutes. Then,
cysteine is excepted outside of reaction by means of formation probably additive com-
pounds of cysteine with tetrodotoxin, so that glutathione can be safely titrated with
KIO; solution (M/600~M/1200) iodimetrically.

Cysteine can be calculated from the value of titration of blank test, that is observed
in the case of non-adding reagent solution, tetrodotoxin, to mixture.
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BUBEERIERBVOR, 7 VIFBORGE45T L, HEEOHEEY X T+ VBFELET B LE
MR, ELTCCOYRT 4 YREREEEE ABEILEREETE>TTF e FF ¥ VER
ERFBRBTECEE 1D, ZCTLORBHEMALT, YR 574 ¥, S v&F 4~ (GSH)
BABHKIKT e FF:Y YEFBRRERML, Y27 4 YERIESYE, v F 4~ (GSH) %
DUMUERTBCEBHELDOTR LI EEL, ERETLO, FHEREEL.

EBRESLUVCER

1. ERlomEN

1.a Frue FrFyUakR (TTHREE) OFR
TT-HEOHBITFAEY OFKIC Lichiofz, THbEEFTFLANMENRE L7727
BB IT/kAMAE THBEE A1, Chic Amberlite IRC-50 (NH,-%) 2 mAC7 vy E=¥ 7T
AV (pH9) B#HlP CRERITE S, RICRE IRC-50 BB 2 MA T pH4 TEBEL, BHE
W ERERE LT TT-IEH & Ui,

1-2 ¥=25 1 v (CySH) B DORAR

v25v0.1g % 1NP7IV@%ﬁﬁwﬁbprélkbE%XIg%MKTSQ@Mﬁ
Ak Utk 40°C 1 1 RERIE U, 3BEEN L2tk 344 T 100ml iK 73,

1.z ZagF+> (GSH) #iiko gl

GSH {2 fbptidl LK K 04 GRILE) 2 U oisi (136mg/dl) % EICHFRER L7z,
2. CySH O R ED#RE

CySH Dl 5E Stk I3 BHEIT Uizl 1 S S IR DM —HE Lz, §%4b5 CySH
BI—ERIC5 % KL Sml B2 BB HEBRBAENZ, S5ICO5M-2 2 ) YBRBKZEM
ZTpH 21 L LEETE, COEEBEMRRERESLZDEPERT U TROKLERE
.

Table 1. Titration value of KIOj solution for cysteine of various concentration

CySH (mi) (0. 1g/dl) 0.125 0. 250 0. 500 1.000 2. 000
Titration value of KIO; (M/600) 0. 105 0.223 0. 456 0.889 1.802
Recovery (%) - 100.9 107.2 109.6 106.9 108. 3

#1OHERERRTHLET]L DML 8- 7.
THOLBRIBIVORHIDERRBYRF VbSOV RATF 4 UNOBILREECTRDOTED,
F LR OBEFEICLDARSHWRET NEHREER D EERLTS, o EHERKRM 100
BEF = NUIcBICOLTILICHEHREFERHER, HiC100% ik OMER72OT, TO%MH
THRBR DI,

3. CySH, GSH & TT-RGORISICRZITRE, pH, RISEESEORE

3.4 BEORE

CySH, GSH o—sE&ic TT-##% 5ml ML IM-ERE Y — £BH T pH % 7~7.4 KA
BLISIKpHT7 OEfiEHR (McLvane BEHEK) 2—E&MATO0, 15 25, 35 BLU 40
DEBE (°C) TRIGSES, RIEHEM-A 4 ) YEEKERMUT pH 1 &2z URE L7z,
BlIEREZ2BLVUITHYT.
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KIO, soln. (M/600) m!

4 L (] I 1

0.5 1.0 1.5 2.0
Cysteine soln. (0.1g/dl) m!

Fig. 1. shows the curve of titration value of cysteine using KIO; solution (M/600)

Table 2. The influence of temperature on the counteraction of cysteine to tetrodotoxin

Temp. of solution (°C) 0 15 25 35 40 Blank
Titration value of KIO; (ml) 11. 450 11.035 9.201 7.398 0.402 11.463
Percentage of counteraction 0.2 3.7 19.3 35.5 96.6

Table 3. The influence of temperature on the counteraction of glutathione to tetrodotoxin

Temp. of solution (°C) 0 15 25 35 40 Blank
Titration value of KIO; (ml) 3.997 3.689 3.438 3.221 3.186 4.101
Percentage of counteraction 2.6 10.1 16.2 21.5 22.3

L2 EoHRiIcihid TT-iKE CySH OREREBTRIENLD, BEO LR EHICKE
bREBICERL, 40°C it Tl 96.6% ORIEERER LI, £hicxt L GSH OF&IK3BEED
BRI S RIS O LR IR ICW 590 T 40°C 1K BT 22 3% ODRIERER LIZICT ¥13
VB, WBZOERITBWLT40°C U EIT>LTRE LEDL - 2O AKKER (36°C) #BHREL
772 T 40°C L ED#4& @ CySH DEHIC DL TRIIOTF —= Db LICflIEER LTE Y, #EL
REOTFTETH D, TRRKIGHHEE SIS & Liccd GSH ORIGENEL RE¥N1- T L 3%
WO RICHEBOEEORHATHS DL 5 7,

3.2 pH O¥E

CySH, GSH o—E&iczh€h TT-BH—EREMA 1%, ChIKEREY —FHERB &
UEEBRBREHRMLUCpH 22~7&73 L, SS5KREAKERML 40°C CI5AHRERE 3.

BIc#iz bl & AfICRBEBEL, £4BLU5 E2HB7,
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Table 4. The influence of pH on the counteraction of cysteine to tetrodotoxin

7 Blank

pH of reaction 2 3 4 5 6 (CySH only)

Titration value of KIO; (M/1200) 9.698 9.064 9.061 9.212 0.414 0.279 13.981
Percentage of counteraction 30.7 35.2 35.2 34.1 97.1 98. 1

Table 5. The influence of pH on the counteraction of glutathione to tetrodotoxin

. . Blank
pH of reaction 2 3 4 5 6 7 (GSHagnly)

Titration value of KIO, (M/1200) | 4,231 4,033 3,864 3,605 3,452 3,042 4,058
Percentage of counteraction — 1.4 5.5 10.8 15.6 25.6

# 4, 50FREHBic, CySH & TT-HHROKIERE pHT7 THBHB 2 7L, pHzh &
DIETTRERIERGIETFTTI LR NAk. UL pH2 BXU3 0inE &l pH 44
BOTHUBBBHEORIERER L., chick L GSH OHE4 T pH7 O&MBIIBLTD
21.5%DMEEELERL, pHORK T L EKIEREMCHRPI LT PH2 BLU 3 TRIELALR
EERIWNT &M 7,

3-s KISHEO#S

KIisEEHT ke & R LT, KIS pH % 7, RIGHE %A 40°C & U CRICHKEZsh £h
5 10BXULHHE L, ERERO—FIEELEE6BLUT TRT.

Table 6. The influence of reaction time on the counteraction of cysteine to tetrodotoxin

Reaction time (min.) 5 10 15 Blank (TT only) Blank (CySH only)

Titration value of KIO; (M/ %2%)) 0.038  0.030  0.025 0.027 13. 902
2 :

Table 7. The influence of reaction time on the counteraction of glutathione to tetrodotoxin

Reaction time (min.) ) 10 15 Blank (GSH only)

Titration value of KIO; (M/1200)
3 (i) 1. 555 1. 450 1.318 1. 554

KOBLVTRIROTLEERLTLAS, bbb CySH 135 4 ORIGKETI TIiT 98% O
IEHRERTY, TOMIKBOLTGSH 313 ALREET, 104, 164 LREBIDIK>hTE
NEN6 BLUILTH LD RIERERTICTELL,

Uk 3 1.3 DEEZRERERETSE, RIERMGEE LT pHT, BEF 40°C, RISH:E% 5 54H
EL7EE, CySH i3 TT-gH L IZ LA LEL2RRIET A, ChiIKK LT GSH 3£ KL 73
WELSERER . TROB EROFEREME T LN CySH & GSH o4 #tE &% TT-AK
AT A LICKDMBICITR D C & A HIKB.

4. CySH & GSH OR&BRHASLYD CySH, GSH OABERC DT

313 DEBRERMSELLOTHNIE, CySH & GSH DRABIEIS FhEFNEHBERR
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¥2bdTHB. £ T CySH & GSH 0o—EFBEZRE&LT2hic TT-SRE=RMLUIckicE
ROEHEHETHELFTE L, ik CySH, GSH 0—EB4Zh ThEEICHEE L Tl L -,
BrERERO—FlEZRT.

Table 8. The selective titration of glutathione from mixture of cysteine and glutathione
using tetrodotoxin

CySH GSH Mixture (CySH+ GSH)
Sample (Added TT soln.)
Titration value of KIO; (M/1200) (ml) 0.705 1.825 1.830

LERDOERRBBEAEBRTO CySH B TT-BHR L BR/ICRIE LT EZR LTS, Tib bR
AHEABRICHT A HEMIEMAR O GSH OfEE L Z LA LRMETH D, TT-EKIE GSH
KR LTRMSOREBES A TR, T4bd TT-BREMEAT L EiCLY, CySHAER
JEESMCGELH LT, GSH 245 BERINKSE CEEZRLTV S,

-3 )

FEEFIYRT1 Vs pHT, RIGRE 40°C, RIGKMB S 4B E L5 —ELETTF o FI +
VUERENRETELEERRLUILDT, COFEEZFHALTY AT Y, SNVEFF VD5
ENWERD, FHEREAI.. ZOHERROLEBDTHS. §/1bb CySH, GSH ORE&HEH
i TT-ERZHRM L T CySH ZRIGEMCELE LT GSH 23%E L, o1t TT-HEIERMN
DEEDOHER DS CySH HEMEBEHRTI2bDTH S,

WBLOERRBKERERCBOTT L 726D TH 3,
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