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STUDIES ON THE INHIBITORY OF TOLUENE AND THYMOL UPON THEDETERMINATION
OF «-AMINO ACIDS BY THE NINHYDRIN METHOD

Kiyoshi NAGAO

(Laboratory of Bacteriology, Faculty of Fisheries, -Hokkaido: University)

The conditions for determining «-amino acids by the ninhydrin method were studied.
The following condition gave satisfactory results. Twenty mg. ninhydrin was used for
1~4 mg. amino acids, for 10 min. at 110~115'C. When ninhydrin method was adopted for
the determination of a-amino acids, toluene and thymol in sample were served to inhibit the
evolution of CO..

B7 2 /BERKELUTE, 7pre—ARBEK, T VRS, KEEZEOHELDM, Folin
Diuthik, BESEEY ~ ¥ X 5 Van Slyke iR (f ninhydrin & ¥ dF2H S HEKS.
7 2 VE ~ARBEBE TN 7 2ABBE B TBERE Y I —F X {, 0. 1% ORE{H T5~15r
O7 2 BRETCLARE TS 2, 7 b Bk, KEKIZ0.1~0.28 EDT 3 VBT 5 OHE
TH 5, Folin O ERERMCTRETCTI W, 7 /EEUDAOHESI 2 IXZ5EBO—R 7T = v iX
7 VRLEARECSEAL, Tre=7, — “ROKBBOT v &ick P HEFE SR 5, Van-
Slyke # % fEBiGH % 2% proline, oxyproline ®2%% X Van Slyke o TREBLAW,
Van Slyke #EETR—KICI~23%DOHMEND 5,

a-7 & 7BR% ninhydrin OB L KERPTERT 2L K407 2 VRICHET 2747w F &
E ZOBERMICRIEN AL £T 5P, ZOBEOREH L Ruhemann™, Grassmann KRG Von
Arnim®, Mac Fadyen®™® ek ) XOBICREN TS,

0 0 0
[ [} Y
¢ OH C N
ANOL O PAaVaN
z | | c! + R-CH-COOH - | | CH-N=¢/ | i + R—CHO. + CO: + 3H:O -
NN\e” Nom NHa N N\e” N\

: S
. diketohydrindylidenediketohydrindamine
(Rukemann’s purple) .

-COOH  ixf L tafir®-NH: ZGNH (CH) - K53 2®D ¢, proline, oxyproline & 58K
BT 5, BDO-NH: ZERH S 26N 20T glutamic acid 611 ATFORBEN ANHB 04
G, cystine |& -COOH 1< LT aft®-NH: 3% 2 D TNW 5 DT 2 FFORMRY = & 1Y,
aspartic acid ®#34& 1% ninhydrin |ctk VEBIL 2 L€ malonyl aldehyde * 4L, Z2EDICHHE
INRBEINDOTHER 2 S TORMBY 2% BT ©, peptide BEBLEWS MHoBE#OT = /B
2K K B M THAER b R CHREA H LTS %, 3 Moubasher & Sina™ |4 ninhydrin

— 265 —



Ot Y jc Peri-Naphthindan 2,3,4 trione hydrate ¥ flva-7 1 B L FIS L CERMICREES =
YERTHIELHREL TS, COHETRT 4 BREOHEND 5,

FHETWEER Y VBEOESMBEERFFRL, CONEOEMENET % e (RE+HEERT
BERM AR AD) OREKEERICESE, a-7 3 JBEOE(LL ninhydrin RiICKk DBEIEL . BB

#lL LT toluene Z* thymol ¥ 1 U 7zss,

i toluene & ¥ thymol MADTW % L %

HADEEYEFT 2HE MOk, LITF#:#1% Christensen, West Ktf DimickEEO#llsEk® 1k
WCHIER G LT L \ERB Y 12 %, R _Esto4n { ninhydrin #ic# 3 % toluene &1 thymol
LB BECOWCERGERFRET 5,

¢))

I.

Fig. 1. Absorption flask.

Table 1. The effect of quantity of ninhydrin upon
the determination of a-amino acids by the

ninhydrin reaction

ninhydrin D REREFOKRT

Wz : Christensen REOHE LAKE Y CELZEHTRR UK, BIE R Fig.l

O B UK, BILERafBE BT X VR IATHELL . b
OFT2REREFL, 2y kb3 rZuv=2—1 Y b cw0.03N.HCI
KX DVBEEL, ARBORBRY ADOBRI Y N2 23Uk,
X Christensen K& RZBYEFC—EARD Ba (OH): ¥ % CO:
fl‘eeDKE?VC)\YL62§:K—%5|J®%u%%%bkﬁ>%ﬁdﬁﬁ 4
ne2—vY b EERLE,

(2) ninhydrin OfFHE : Chnstensen REEZT T Jpl~4
mgickf LT 1 cc i ninhydrin 80mg % &% 1 e LT
W5, ninhydrin REGCEMAERTH D L, Xlce Fic
ninhydrin 30mg % & & K IR IC R CGREFOIRETH 2D
G, ninhydrin OFHEFREKI>ZFHHL LS5 LOoENDOL &
(< ninhydrin O HEZ REHEFT U, BIb LROEBEHH
U, Christensen R&OHEICEK Y HIEL L, I~4dmg OT 2/
B UK 2ccB iIciE#) Ic3f L ninhydrin i3 1 cedtic15mg, 20mg
RUB0mg ¥ sl « 1 el Lz, BUGIREELLS C, I sk
11043, EEHRIK Tablel Rk 3BDTH S,
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Christensen INA£1E KGR

Recovery calculated from CO: evolved?

Qnantity ¥ (2ccHhici~amg OT = g
Amino acid | anatysed | % Wi | ninhydsin | ninhydiin | % &15HHO & ninhydrin 1 oo
used ’ used used & #IA KH: PO, ¥ 1 cok Jin 2 B
glycine 3.41 89.2 98.8 99.2 B TE -T110~115°C, 15538 B
valine 1.35 83.5 99.7 99.7 . B
eystine 2.73 83.4 100.9 100.5 ST B, ZORIGHEE LS
methionine 2.25 49.2 102.7 102.7 R & BT L TR 7o, SRR R
tryptophane 3.25 60.6 99.2 99.2 dTable2 KRFTEYTCH B, B
:rgix:line 2.85 » - 87.1 99.8 99.8 Uninhydrin %1 ccHic20mg %
istidine 4.15 92.3 | 100.0 100.0 PO
proline 2.55 88.7 J‘ . 102.3 102.3 RUER Lk HALR,
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Table 2. The effect of the reaction temperature and
time upon the determination of a-amino

acids by the ninhydrin reaction

Amino acid

glycine
valine
cystine
methjonine
tryptophane
arginine
-histidine
proline

‘Quantity | Recovery calculated f rom COzevolved2g

analysed |"70<85°C | 85~115°C | 110~115°C
mg. | 10 min, | 10 min. | 10 min.
3.41 62.5 97.2 98.8
1.35 88.3 89.5 99.7
2.73 70.8 79.8 100.9
2.25 85.8 94.4 102.7
3.25 92.6 92.6 99.2
2.85 68.5 78.5 99.8
4.15 90.7 92.9 100.0
2.55 95.2 97.5 102.3

Table 3. The inhibitory action of toluene upon the
determination of a-amino acids by the
ninhydrin reaction

Amino acd | maiysed | iolucne | |Recovery caloulated
mg, cc
cysteine 1.92 0.05 59.4
methionine 2.25 0.1 55.2
tryptophane 3.25 0.1 76.8
cystine 2.73 0.1 94.6
arginine 2.85 0.1 102.4
ysine 3.15 0.1 30.5
glutamic acid 2.55 0.1 82.9
glycine 3.41 0.1 64.1
valine 1.35 0.1 87.7
histidine 4.15 0.1 76.8

Table 4. The inhibitory action of thymol upon the
determination of a-amino acids by the
ninhydrin reaction

Quantity Quantity of |
Amino acid anallis;d thyr;;ogl_ igtz)cgvglgze;l’%%ged
cysteine 1.92 0.1 47.7
methionine 2.25 1.0 55.2
tryptophane 3.25 1.0 29.4
cystine 2.73 1.0 85.8
arginine 2.85 1.0 53.5
lysine 3.15 1.0 48.8
glutamic acid 2.55 1.0 45.9
glycine 3.41 1.0 87.8
valine 1.35 1.0 83.0
histidine 4.15 1.0 80.4
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