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Application of Amino Acid Racemization in Tooth
to Age Estimation and Forensic Medicine

Tsuneko OGINO
Department of Oral Surgery (Director: Prof. Isshu KAWANISHI)
Tokyo Women'’s Medical College
and
Hiroshi OGINO
Department of Industrial Chemistry (Director: Prof. Shigetaka SUZUKI)
A Tokyo Metropolitan University

The racemization of aspartic acid occurring in human teeth was used as a forensic medical method to
determine the age of individuals when they deceased.

First, a series of experiments was conducted with dentin separated from teeth of individuals of
various ages, and extracted in vivo, in an attempt to evaluate the advantages and limitations of this
method. One linear regression line was obtained from an inclusive set of 35 teeth and another from third
molars only yielding 1n (1 + D/L)=0.0157 + 0.000575 x t, r=0.991 and 1n (1 + D/L)=0.00921 + 0.000565
x t, r=0.991, respectively.

Second, the former line was used to estimate the age of tooth extracted post mortem. Using this
method, the affect of the post mortem time on age estimations appears to be negligible.

Thus, the present results indicate that the aspartic acid racemization method may give appropriate
estimates of the age of individuals at the time of their death within an error range of + 4 years.

WTAFREZELZ L L LA L DEIGEET S, B
RGP ERTs7 : VRRIILETH Y, Zhit

% F
EEESFLREVWIETFOERBBEE I

Gustafson®D FEHRIZUH & LTEE L O
DBHEIOI T BB, EERNIE BT 3IL¥ER
JIEEIGA L RIEREHE S h T, Bl
Bada HIIHIERILEGE 7 1 VBD T & IR
JERIGA LB« DFEREEE R IR o T
B ZOFERT I L BOLFEREAR T
L7cbDThHsb, —BI7 I /BT glycine ¥ &

DR E LT B, £07 fLEZAET S
LRI HS>TERBPHEELERS, 7€ (LRER
— R BRBCELAFORILEE O IEFNL
aspartic acid>alanine=glutamic acid>
isoleucine = leucine T & v, Helfman L2
LB EE O\ aspartic acid © 7 + 3 {LKIG
THWT, £FFTHE, B, Kk ROB

— 350 —



& A

Fig. 1 Cross section of teeth showing sampling
areas (X).
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Fig. 2 Sample préparation flow chart.
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Fig. 3 Gas chromatogram of amino acids (N, O-trifluoroacetyl isopropy! esters)
recovered from the hydrolysate of dentin. :
ala : L-alanine, val : L-valine, gly : glycine, thr : L-threonine, ile : L-isoleucine,
pro : L-proline, hypro : L-hydroxyproline, ser : L-serine, leu : L-leucine, d-asp : D-
aspartic acid, l-asp: L-aspartic acid, phe: L-phenylalanine, glu: L-glutamic
acid, lys: L-lysine.

o.06}
0.05
0.04

0.03}

in[1+(24)]

0.02¢

0.01}

0.00! L

L L : s
[+] 10 .20 30 40 50 60 70 Bb

Age of tooth (yr)
Fig. 5 The linear regression line for all types of
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Fig. 6 The linear regression line for the third
molar only.
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