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The Study of Amino Acid Analysis for Proteins

Shun-ichi ITOH
Shoshichi SAITOH
Eiko ARAI

Yasuo NAKANISHI

Methods for amino acid analysis have been examined to improve the sensitivity and rapidity. The

ninhydrin and o-phthalaldehyde methods based on post-labelling followed by ion-exchange chromatography,

and the dansyl chloride method using reversed phase chromatography coupled with fluorescence or

chemiluminescence were evaluated.

Quantification limits determined with the standard amino acid solutions were 100 pmol for the ninhydrin

method, 10 pmol for the o-phthalaldehyde method, 500 fmol for the dansyl chloride-fluorescence method, and

10 fmol for the dansyl chloride-chemiluminescence method, respectively. The last method was shown to be

10* times more sensitive than the conventional ninhydrin method, thus providing a good potential for the

micro-scale amino acid analysis.
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rreactorH detector 1Hdetector 2
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reactor 55°C
ex :340nm
em: 46linm

Hirap column

react. soin. 1f—p

waste m waste
ninhydrin method OPA method

column : TSK gel Aminopak (4.6 mm X 120 mm) TSK gel Aminopak (4.6 mm X 120 mm)
flow rate : 0.4 mQ/min 0.4 m0/min
column temp. : 55°C 55°C
react. temp. : 110°C
react. coil :0.25mmX10m 0.25 mm X2 m (NaOCl)

0.5 mm x2.5m (OPA)
detector : UV detector (570 nm) FL detector (ex: 340 nm, em: 460 nm)

: UV detector (440 nm)

eluent A : citrate buffer pH 3.26 citrate buffer pH 3.26
eluent B : citrate buffer pH 4.30 citrate buffer pH 4.30
eluent C : citrate buffer pH 9.40 citrate buffer pH 9.40
eluent D : 2N NaOH 2N NaOH+0.01% n-capric acid
react. soln. : ninhydrin solution OPA solution
react. soln. : 0.01% n-capric acid NaOCl solution
inj. volume : 100 ub 20ub

Fig. 1 Flow diagram and analytical conditions of ninhydrin and OPA method
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Fig. 2 Chromatogram of ninhydrin method
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Fig. 5 Chromatogram of DNS-amino acid standards
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Table 2 Reproducibility of DNS-amino acid by
fluorescence detection
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D 3.0
E 5.2
N 2.9
Q 4.7
S 1.8
R 3.5
T 3.4
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w 4.5
F 2.1
K 3.2
Y 8.1
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Fig. 9 Flow diagram for chemiluminescence detection by TCPO-H202
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peak height (mV)

500
v
100 |
M
300 |
200 | S
100 -
1 1 il

0.19 0.38 0.75 15 3.0

TCPO conc. (mM)
Fig. 12 Effect of TCPO concentration

TETCR=—RFA DO LRPRME -7 DB D 3
2, W= FhFhERBETE LTI VR VBESH
oo

(3) TCPO, BER{LKFRE DK

TCPO oBEEICX B — 2 BE~DHE % Fig. 12
WRT, TCPO BEN B AZ L BELE A
BIEAEA D B, L L, TCPO |LAEERMMEIEL 7
b= NVCRT ERAEMEE X 5mM ThHY, 3
mM Ll EORE CiEEMR & 0RE%, TCPO A #HTH
LTRE>E ) 0RRIIC 2 2782 H 57w TCPO
BRI 3mM & L7z,

i, @RELKERED - MER S 2 288
Fig. 13 i+ &k ThD, RAME*1H 10 mM
E LT,

(4) FDNTI/BONE, BRER, BE

Fig. 14 ofFfllic# 307 I /R19ESEH VT

peak height (mV)

7001

400+
300¢

vV
2001 M
100 S

012 049 1.95 7.8 31.3 125 500 1000
H20; conc. (mM)

Fig. 13 Effect of HyO3 concentration

DEELIAERE, AT 2 By VI Ak, &
LI/ m~ b RERT, TI /B E 7L TR
B, DHELIL DS VU AEED B — 7 RSB T R
RIX v, TAEIEI v DOC—TIRER->TET 5, &
RO E— 7 BEARHBELTEY, £D3HD 1Kk
AV UDE T EER STV BRRRD /5=
NEEZ DI LICL WV HEETEETH B,
INBHRHDOE =7 @G VI RNicAvicd vy
v 74 FEEOARH, BIERD 7V T~ bhici
ZHERBRAE Bbh b,

ELREMP SN T 2ALFRNEHBR T, £
BEREOXEHBET20T, #ov V7 I  BoNtERE
(460 nm f1i1) DISAOWEHELHRE Li-bo & Eb
NoH, THIXZXOFIC 74 VI —FEAT B i
LV FEREROAERHE SN, AET29EOR
FHRETERME— 7 OBERGIT 2 L Bbh 3,
AFEoEEEIE 50 fmol 78 10 pmol TH - 72,
4B 7 I/ BOBREBHR % Fig. 16 KFRT, £, &
HBRA X 10 fmol TH - 72,




112 Journal of TOSOH Research Vol. 35 No. 2 (1991)
=
Q
o
Z
. o
Vv
F
1
Y
Py
P, b
M I

el M

= A

4

& W

" T
E A
G .G
%R 1 4
N . R
NS
D) E
D Q w
CA 5]
Y w
uhh WU lb
-LMJJ vy d \ /LJ
0 10 min 20 10 20
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Table 3 Reproducibility of DNS-amiro acid by
chemiluminescence detection

0,
DNS-AA intra aceay

CA 1.6
D 2.5
E 0.7
N 3.7
Q 2.9
S 2.5
R 2.3
T 7.1
G 8.4
A 2.8
P 2.0
\" 2.2
M 2.1
1 1.6
L 2.5
W 1.1
F 1.7
K 2.5
Y 18

n=>5, 500 fmol/inj
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Table 4 Effect of the performic acid oxidation to
amino acids

amino acid Sanégllsocl‘)mc- mea‘slgi‘ggent
D 200 296
T 200 200
S 200 203
E 200 211
P 200 197
G 200 215
A 200 9290
C-C 200 N.D.
A4 200 203
M 200 N.D.
I 200 198
L 200 198
Y 200 N.D.
F 200 201
H 200 264
K 200 201
w 200 N.D.
R 200 200

N. D.: not detected
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Fig. 20 Effect of salt
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Table 5 Effect of desalting in amino acid analysis
: : theoretical desalting not desalting
amino acid value
measurement C. V. (%) measurement C.V. (%)
D 38 38 0.26 47 36.7
T 26 25 0.81 29 40.6
S 30 27 0.85 31 48.6
E 41 43 0.94 59 21.9
P 23 22 0.62 32 22.6
G 35 38 0.67 52 19.8
A 16 19 0.99 21 20.9
A% 19 18 0.55 26 12.5
M 7 7 7
I 19 16 1.25 24 11.7
L 31 3 0.17 52 12.9
Y 18 17 1.18 22 5.1
F 11 11 1.03 16 13.0
H 17 17 0.91 35 34.0
K 26 25 0.40 36 14.4
R 22 22 1.59 31 13.4
1fmol 1pmol Inmol lgmol
107 1072 107° 107° (mol)
1 I 1 | | 1 1 1 1 1
100pmol 5nmol
10pmol OPA 1nmol
— -
10fmol DNS—Cl (CL) [ 10pmol
Fig. 21 Comparison of sensitivity
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Fig. 22 Comparison of analysis time
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