(LFUEIC L DEAT—5 > DRE - BRFEINALEOZEAL
— FIZXAD-28HIBULERIZ DWW T —

AR
HEBARFRFZEE AR E R FH L
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(Fr®iz)

WHETMOF - th - T COVCERBIEICEHL, XAD28IEE NS BERY ¥ —
ZRWSAHEIL, REREORIFTRWELLGREINS T X V- 7IVREBREDI kK
EEMEIRCBREL, EEEOBVWCERZEZDICANTHLHIEMN, I ZE
TOMWFETHLE NI - /= (Stafford et al., 1988 ; g - 4+, 1997; 1998) ., L L,
XAD2BEZ W2 ZEIC XKD FEIMEMEREZ U, AP xE - SFRFAAETIC
BANECTWBBRNND 2, IT7—4 > DikE - BRLERNMAKLLIZEMNEBERL /=
BEFROFENMAKILLE KT 2 EINTHBD, BEBETOFEELELTHEHATH 5 (van
der Merwe and Vogel, 1978; DeNiro and Epstein, 1980) ., {EfEEDE W'CEHR
EEDBIZ, EHEEOEVKE - ERTERNMELLZES Z &1, BEAHRICBWTE
il EThHb,

BAEOHEFRR, RoNCHAEOETF L AT —7 iEREKICH L, XAD-28i5 4L
BORMAELICBRIETHEERANE R, XAD2BEUEBZT 52 12k >T65C
BEITH1.0%E <720, OPNBEIZIFEAESLLAWI Ebho /- (B - A,
1998 ; B, 1999) . ZO#ERIE, XAD- 28BN X B RIMAEDRINITEAERN &
F % Stafford et al. (1988) DFER (6 PClEi~+0.3%, 6 °Nfi~+0.1%) KT ZH
DEr-oTm, £i7, HADTY I ) BREOXAD-2# 5N IC L 2 R AL BT IZ
EAEROBNT, XAD 285BI LD 35—~ > ORBFRNMAELLOEIE, 25—
FUEBRLTWARE & DY I BN, XAD-28 52 @ 2BICHpZ2EZIL Tn5 =
DIZECTWBDTIIRWERB TN,

AWFEIZBWTIE, EBOB(LAICHL, (RN FEIARLLICH KITTHEEZRAN
B0, ALFHLBEORIZ DN DM DESITDNT S °ClE, 6 "NEBXIUNC/NL
ERIEL 7z, 72, XAD2BIEUEOBETI S —F 2K BYH O I/ Bl R
IMBAL L TWBENEINERRDL D, 73 BHERSTBITS 2,

(kB L 5]

L AV B LG RN, BRI I 77T 5 B ER OBV IR A 5 IR =
N7z1 / 2 (Sus scrofa), =2 T H(Cervus nippon), A > (Trionyx sinensis)
DEHFTHD. 25 OBIHEDCEMRITHL,500yr BPEE 2 515 (RFHFED,
1997) . a5—% i #E, Sigma Chemical&Nacalai Tesque BOBAEDET F L X
oo —4~ 2 EHNWE,
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BEER IXEAKPTHRORLUBEREH L, X 5120.2M NaOHH THBE K
WL, BEKTHEOWTHRBEZRELEZ, ThE2XTF 2L AABEZRNTHRL,
0.8N HCl(ATC, 24hn) THRIRALIE L 7288, BRICRIBR D 22008 L . RE/KTHRE L
THEEGEREL -, ZOHEEEABIC6NHCI 2z, 7IVI A TTOyw s bE—4 —
NT1I0C T4 RS B TIMAD R L 7=, /o N=KSEH O —EIETINHRL —
F—IZE > THEBERI L%, BEEZHRLE, RO OMAD BYIXAD-28E % 5%
O I LAX30cmIZBL, 6NHCITY 2 /EBESKEZEE Y-, VI /EBES
ERRFITDNWTHINR L —& —THEZ RIS L 2%, mELRLE, 35— 2 RE
IZDWT BEERIC, PR - IR - XAD-2BIISLEE 21T\, 73 JBESKRY %
U7z (- Ffr, 1997) .

UEDESITUTHESNZRMIRI, BREEDIINAS - IBICEEHELT
850CITM#EL, AULKMBEEEZETA 2 Z2HNTN,ECOLUZHEH L. N,OBEI,
BAZBRZTHHALEZBIRELF 25> —TX (13X,1/16) Tk oy IR LHEE R
Wi (EEED, 1998) . k#E - ERLERMMALLOHIE TSR HE &5 aH(MAT-252)
Do, £, —EHORBHICDOWTIICNO— % — (WIEA%, MT-700) 12Xk D
REBLOEBESHEZEIEL 72,

MRS ERST B I OXAD- 2B X N7 2V BESERSICTOVTIE. AFEK
2RGKBEZEMERICHAITZ 70 N TS5 78BS WE (Thermo Quest
SSQ7000) I2E VT I VB EEE Lz, A EBMAKTHED, TINS5 TI B
#30ngH =B L7z, EELEEZ, 1V 70X/ —)1.8ml+7tF o1 R
0.7mIDREIRZEMA THEN L. N, N THEK200ulZ 2B L7z, 100°C TR m#tsg,
KK THHAL., N, FTHREEZRIZIL /7=, £ ZIZTFAA-DCM#E (b~ 7)1 1 K &
BO0.5ml+ 2700 Ay L0.5miEEH) #MA THEM LK. N, FTERL00pZ 531
U7z, 100CT104 Mm%, KAKFTHAL, N, FTHE#EEERIIL/Z. 2512 r o
OAY 100ufi XA THEN L. ZD 5 1‘51}11%:%70 Ov b7 o 7EESEHTEA L,

(5 5R & B %)
LRI K B Blb Akt O - ERFENMAEL DL

AR Z K, KGR, XAD-2B T @R TH SN ERD DRFE « &
FRNMAR LLOBIEHRERLICRT ., H1IZ, BEFSH OLFMEAEICE D2 S5C/N
e, 6PCHBIUSNEOE(E, 274 VHENSESN-M (F, 1999) &
EBITRLUT

C/NEIE, WINoRE bEBRUBPEDICONTHAL TS, FleaoC/N
HNEH 2 HEE THIR T ABICKE B L T0naDIE, I57—7 M oikRaGHEY N
BEINZEZDTHY, 35—V REODOTNRREDE, SREEVMORELND X
DITEBICE DB EEZEND, PR S EIMKIRT DBEICBNTIE, Bba
B, 35— URELHITEDPORZF IRV, MK R & XAD-248 5 4L
B 58I\ TE, 37— 2 REDIED NREBEIEAMNZEZRL TND,
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a5—4 2 RED 6 PCHEI, (LEUENEDICONTEARL TWSDIZHL, BibE
AETI, IKEERBIZBNWTIEIN 2D KTSHDD, XAD-2/& I5UE ERICH
NWTIEOLTHIED LTS, 6 NEICELTIE, BleaiRkkl, a5 iR
WWHEODENE SN,

BleaiRe, 27— EEWTND, (LHUENEDICONT 4 Uik SN,
E0AT =T UEKOEITEONTNE EEZ 5NN, XAD-28ENEO GBRICH
VI5HiFEDC/NE, 6 PCIEADELDE WL, AREEYIREIN-D- T TrL,
(LA EHEDEDEN, BYOFOBEWVWIIHERL TWS EEZX5NS, DFD, kA
DIFOMBERRICE > TAT— T ONREEINCTWIREBICHD, 27— EERL T
WBT7 I BRELEZFRTVENDIZE, FLT, 8IMORBICE-> TP I JEHERK
IMRBZDT, WRBICE > THREZITIOTVTY X VEBERENRIRDENWD T ENE
Z6hb,

LA EDFERN S, XAD-2BHBALERIC K B RINAE L OB, RIBEFPARICH LTI
EETE/RNT &b ho7=, LML, C/NE, 6PCHE B LN 6 N 1IXAD-28f s
WMER VT TR, a5—4 > %0.8N HCITRIK, 6N HCITHI A RS SBRICH L1
LTHBD, HBICXI2EE, $WORBOEWVICIIEEL S, iV DNDOER %
BOTEZADLIENVLETHD,

1 EEHBIEEWMNSERENZT /Y, 2R, AvERBHD
LFIRIZ & B2 D C/NE, 6 PClEB LN "NEOZE(L

Ccontent Ncontent C/N &8'°C,,, 6 "N,

(%) (%) ratio (%0) (%0)
Sus scrofa
Bone 10.4 29 3.6 e ---
Decalcified Bone 47.4 14.8 3.2 -21.0 +5.6
Hydrolysate 34.8 11.7 3.0 -19.9 +4.6

XAD-treated Hydrolysate  30.0 10.4 2.9 -20.4 +4.9

Cervus nippon

Bone 8.2 2.0 4.0 —-- -
Decalcified Bone 43.7 14.4 3.0 -21.7 -—
Hydrolysate 36.3 12.8 2.8 -20.1 +4.0
XAD-treated Hydrolysate  30.0 11.1 2.7 -20.5 +4.4
Trionyx sinensis

Bone 6.8 1.6 4.2 - -—
Decalcified Bone 43.0 13.5 3.2 -20.6 +9.3
Hydrolysate 33.7 11.6 29 -18.6 -

XAD-treated Hydrolysate 31.8 10.9 2.9 -19.4 +8.6
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DKo fRER > EXAD-2IEIERE X N7 I JBBESERD DT I/ BARDE N
R21Z, A7 CRAEBIUVREEBEERN» SBRE N1/, ZHRPHE
Fo7yI VBHRERT. @FMNICRT, 7520, US>, PANRSECBOBE
WEW, XAD2BIENEET 5 LICE>THEML TWE7 I /B EBDL TS Y
S OBWNEEL, bLAZ, VO, O, BU DWW TIREADTS Z
Ebhoiz, 72 BRIETNTEAEDO RS - ERFEAMELED > TVWEED, 73
JEBEHENET DK, T3 BESERDOKE - ERFNHEIIELT B,
B OEPEZIX, YONIVEEBRITAT7IJEBAKRDERD, Lo T,
XAD-28HEEIC L > T2 T2 0 PCHEB LN O "NEDO R ZZI BRI BIITTH 5,
BILAERE D 6 PCHED, MAMBEBRIIBVWTRELLTZOIF, BLAEDFDS N
BHBEOCHET7F L ABOT T VICHXRTHEBRICKSMERIGEZTRTL, 7 JEH
MK ESEILTD2DEEZEND, SHISITHNFIZHEDL, (FEMEOEIC LS
TEETHEAT T > DxFHE - BRFEMEHIZONWTHLSNMNILTNWEENEES T
N5,

#£2 75— UHREBIOEEERH OIKSMRRS, XAD-28tHE0E L 7=

T2 BESEKRS DT X BRI (BLAL @ pmol / mg)
Nacalai Collagen Sigma Collagen Cervus nippon Sus scrofa
H XAD H XAD H XAD H XAD

Ala  0.70 1.29(+0.59)* 0.55 0.35(-0.20) 0.71 1.00(+0.29) 1.09 1.03 (-0.06)
Gly 2.18 3.47(+1.88) 1.57 1.36(-0.21) 1.83 2.40 (+0.57) 2.51 2.20(-0.31)
Val  0.09 0.11 (+0.02) 0.80 0.24 (-0.56) 0.85 0.90 (+0.05) 1.28 1.06 (-0.22)

Thr 0.11 n.d. () 0.46 0.26 (-0.20) 0.35 0.21(-0.14) 0.44 0.12 (-0.32)
Ile n.d. n.d. 0.51 n.d. (-) 0.36 0.09(-0.27) 0.45 0.12 (-0.33)
Leu O.11 n.d.(-) 0.19 n.d.(-) 0.14 nd. () 0.20 n.d. (-)

Ser 0.27 0.11(-0.16) 0.53 0.28 (-0.27) 0.26 0.13 (-0.13) 0.33 0.13 (-0.20)
Pro 0.49 0.86(+0.37) 0.23 0.33(+0.10) 0.37 0.36(-0.01) 0.41 0.25(-0.26)
Asp 1.15 0.20(0.95) 2.17 2.61 (+0.44) 2.64 2.29(-0.35) 2.25 1.64 (-0.61)

Met n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Glu 0.45 0.37(-0.08) 0.38 0.45(+0.07) 0.55 0.43 (-0.12) 0.44 0.39 (-0.05)
Phe n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Tyr n.d. n.d. 0.24 n.d. (-) n.d. n.d. n.d. n.d.
Lys nd. n.d. n.d. n.d. 0.88 n.d.(-) n.d. n.d.

Total 5.55 6.41(+0.86) 7.63 5.88 (-1.75) 894 7.81(-1.13) 9.40 6.94 (-2.46)

H : Hydrolysate XAD : XAD-treated hydrolysate n.d. : not determined
* Deviation from values of Hydrolysate
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E=9)! |

35— Vi EOXAD-2B IEL B I2 &k AENMA LD &1, 6 PCHEITD W TIEK
+1.0%, O NEIZDOWTIIH0.1%THo7=DIcxd L (B, 1999) , FiHEE»
SEWMEN=A1 />, ZR2Vh, AvRCOBEERBHI L TIE, 6 PCHENY
~0.6%, 0 °"NEMH0.3% &E/Eo7=. ZDFERIT, XAD-28EEULIE I & 5 RIS Bl
6 PCHEAY+0.3%, 6 °NEAH0.1% & T 5 Stafford et al. (1988) DE & 1IFAR 73
HiER LT,

AR E, 37— REBENTH S, (LEUAENEDICONC/NE, 6 CEB &
O PNEDENZL TWBA, ZHII T UNMilban, Kvas—» &k
DEIGE TN TWBEDEEZIBND, ZNS5DEOEILDEANELEGERBIE DS —
FURMETEI DI, NAREBYOBRED SNANRLD DT TR, (bEEHRE
DBEDEN, BWOREOEWIIHDERL TWVWEEEXI LN, DFED, {LEDITOINE
BICEX->TaAT—F RS RINDTL, A5 22 EBRLTWE Y I JENELL
I, £, BYMORBICE->TT I/ BHERNRRLZD, HBEICK> THHBEZITIRT
W7 2 BEEBRENRRSI-DEEZEZ N5,

aA5—4 CREBIVOEBOBLLGIIXNL, 3T —4 KD B 755 NTXAD-2
BB INET I )V BESERSDT I VBRI 2175 2R, XAD-2#54
BICkoT7 I ) BHERICEENBE U TWS AJREEICRE N, BA0Y I ) BRED
XAD-28HEEIC KB R fR L OB BIZIZ EAER SN s &G (FE, 1999) ,
aA5—45 > THEUBXAD2K BB IC K B FMES 5L, 35— 2R LTWS
BxD7 I BN, XAD2EIEZ B 5BICHFZEZIL TVSEDICELTNSED T
B, A5—45207 I JEBEARPEILEEDTHSEEZENS,

WEEIC KDL a5 —F > DT - ERFENMELICRIZTEEICOWTIE, 5
#®, RAtL TW<S FETH S,

()

COMFRZED D ICHIZD, FTHEREE (BHRRKFFAAUEEBNRE L5 —)
DB, THEEREZ. 7 I B, ERIFEAHEBRFERIUKER LR
EFEIFRICEDE, KEE-MERICK> TEBL THWizZWe, REHEEH) S
T Uil BHI B RBEEZEROFEDIRN SREL TRV, ZONFRICIE, XHEE
Pt g mbhe GImtsi B pe, RF R, |EHS 0 10003150) O —
HWEMEHLZ. LT, BHOBZRLET,
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Carbon and nitrogen isotope fractionations of collagen

by chemical treatments — mainly by XAD-2 treatment —

Masayo MINAMI
Department of Earth and Planetary Sciences, Graduate School of Science,
Nagoya University, Chikusa, Nagoya 464-8602 JAPAN

E-mail : minami@eps.nagoya-u.ac.jp

XAD-2 resin is considered a good material to separate quantiatively polar amino acids from
less polar fulvic and humic acids, which are predominant sources of error in '*C and stable isotope
analysis on collagen of fossil bone. To evaluate if XAD-2 treatment affects carbon and nitrogen
isotope values, Minami (1999) measured 0 BC and 6 "°’N on several extracted fractions of
collagens from modern bovine Achilles heel tendons made of Sigma Chemical and Nacalai Tesque.
There were about +1.0%. difference in 6 '*C and about -0.1%. in & '°N between hydrolyzed
collagen and XAD-treated collagen hydrolysates from modern collagen standards. On the other
hand, the carbon and nitrogen isotope fractionations were about -0.6%. and +0.3%. in & "°N,
respectively, on animal fossil bones collected from collected from the Awazu submarine
archeological site in this study. The C/N ratios, 8 ’C and 6 '>N values of extracted fractions:
decalcified, hydrolyzed and XAD-treated hydrolysate fractions, vary as chemical extraction
proceeded. The change of the isotope values, which differ between fossils and modern collagens,
might be caused by purification of collagen, decomposition of a part of collagen, and combined
changes in amino acid composition in collagen.

The XAD-2 treatment affected amino acid compositions on both fossils and modern collagen
standards. Since there was no difference in both 6 *C and 6 "°N values by XAD-2 treatment on
amino acid standards (Minami, 1999), the isotope fractionation with XAD-2 resin on the collagens
can not be due to the total isotope variation of individual amino acids, but be due to the change of
amino acid compositions.

We need to further study the effect of chemical treatment with HCI on carbon and nitrogen
isotope ratios of collagens with XAD-2 resin.
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