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1. ZL®ic

WIHB D OF - 8 - FRLEOVCERAIEIZEE L, XAD2BISE W SRERY < —
ZRVDHEDZ REREBORETROVEIARED S 7 I VR, 7 RERR S DA
A ERINCREL, BEHEOHVIMCEREBIDIZELTHS (Stafford, et al,
1988; /g - thkf, 1997,1998) . LA L, XAD-28g % W5 Z 172 & v [7 A4 3% k2
L, alilh DR - SERNAEEIZEILELC TWAERNRH D, 235 —F LDl -
LBREEFNAELLIZENEBR U BER ORMER 2 KT 52 S TBY), anE
JTLDFEE L THMATH S (van der Merwe and Vogel, 1978; DeNiro and Epstein, 1980) .
EREORWICHERE LDIT, EHECE VRS - SR ERMEEEES = 113,
BILAHIEILBNTEERZ L ThH 5,

rE - I (1998) 1E, A D TIRIFIRRED I WBVE DS IFaEHC L, XAD-248 5L Bl
BFEN AL IR JIETREELRNI R, XAD2BISME 232 2 LIz X - T o BClfi
Z+1.0%0 6 PNAEIX+02%DZEAL %7 Uiz, —J7, Staffordetal. (1988) 1%, XAD-244
FALERIC X D RIS BVE 6 PCIEAS +0.3%0, 6 PNAEDS+02%0 &, 13 & A L mETX 5
BETHDLLEMELTWD, ZZTERIFZETIE, XAD-2K 5B FM KL IZ 5 % B8
BOHELZHOLNZTDRDIL, 25—F L BLOT I BOEMERSEICH L, L3240
HIEDEIZ DN DPRDFIHZDONWT I PCIERB L 6 NIRRT Uiz, £72, BRI
DEFRDOWREDEWNZ LD 6 "CIER L6 PNEDBEALDRET 12 DN T H iR Tz,

2. BB I OERA

FERICH W #kNE, U Fo)~B)THh 5,

(1) Sigma Chemical Company D25 —4# L ild (B4 71 ; BHAEOETF L Affras—
)

Q) FAFATRI DA = UiRE (BHAEDETFL AR5 —4)

Q) FUHAACFEOFERT IV BEAE (VS TS5=1, UL, NULY, Fuo
Y, Tulr, TARIXY, FAEIVER AFF=1, TAX=D)
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(1), QDaF—+Frd#iT, $140megz #1100ml @ 0.8NHCI (4°C, 24hr) CR KL L,
BRI ARVERR ST T im0 B LT b, 2R /K Ty U TS RER Uic. & OERS R
100 mgiz#310ml @ 6NHCl 2N %, THAI=v a7y s b —& —NTI110°CT24FH
RIS S| Thik M Uiz, 2507k i O—EHiz= AR — &2 —iZ K> Tk %
X UTts, B Uz, B OMKS BT XAD- 285 %25 7 7 7 A(1X30 cm)
IZEL, 6NHCITT X/ BEAKEHBHIS ¥, 7 I/ BESGHERMZOVTHEA
R —& —CHEBZRIE L%, BRER L.

QYDT I J BT, 100~200mgZxEml @ 6N HCIZE 2 L, XAD- 20 7 (1
X300 cm)IZ@E L, 6N HCl TAHE Tz, ZOHEBERE = KL —& — 1T, THER
ERIE L, BASHHR LT,

M EDE 512 UTES NI ERRALER, ERE EDITM a— N BIZEEHELT
8S0°CIZINEL L, AU &b EEES A 2 ZHVTN, ECOITEER LTz, N, DRERIT,
WHEEHETEAHILEBREL X253 —7 2 (13X, 1/16) IZbTF v 73D HEZHAV
7o (FEI1EhH>,1998) , HRFE - BHRLE FMELORIE XK AERE R 2 et (MAT-252) 1
I 0fTotr. £t —ERORPHIOWTIICNI —F — (HIAR, MT-700) 12XV xRE
BIOEZSARZIE L.

3. ALEPBIC X B a5 — 5 VIR DR - BRI DAL
a5 — U RERERSR R IR, IIAKSME, XAD-2 IERLE S iR TR N &l O
R - BERMALLOIERRER LITRT

# 1 —EOLRLEI L b7 5 AT —F U EERRORE - ERFAMBHLOZEL
Table 1 Comparison of ¢ '>C and & >N values for the sequential chemical treatments
of collagen standards

Fraction analysed Ccontent Ncontent C/N  07Cuy 6 Nyg
(%) (%) ratio (%0) (%0)

Sigma Chemical Company

Collagen 50.6 13.0 3.9 -15.1 +7.3

Decalcified Collagen 49.1 12.8 3.8 -14.6 +7.3

Hydrolysed Collagen 24.3 6.8 3.6 -14.1 +7.2
..... XAD-2-treatedCollagen 258 81 . 32 =130 472
Nacalai Tesque Company

Collagen 48.77 13.7 3.6 -15.1 +6.8

Decalcified Collagen 46.8 13.6 3.4 -14.8 +6.8

Hydrolysed Collagen 28.2 9.5 3.0 -14.5 +6.3

XAD-2-treated Collagen 273 10.1 2.7 -13.6 +6.1
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3T — 5 KGRI X ONKAD- 2R JRULER U T2 K R oy DIR % - BHEEH X
PINSNWDIE, INHDORGTRY Yy TRELTHELN, KIE2EATNDLDTH D,
FR1DERPL, a7 —FUREZOLD, 2T =5 2BIR LTRSS KOS
XAD-28 JELEE U T2 Dk SM st &, AL B ES e iz od, 6 PCREIZEINL TV 5
ZERb»d (K2) . —JF 06 PNfliiZ, Sigma Chemical Company® 2 5 — 4 > T g
O LHEVEALRR VD, FTHIATF AT DaZ5 =42 T, K>
XAD- 2 BELBE U 72 K SRR 53 D 8 PNEAS K& < 22 DM R Sz, XAD-24 g
RLBNZ XD MINREE D3R, R BIK M o & XAD-28 5 LLER U 72 Ik 0 i
EDEWVT, S PCHEIZOWTIE+1.0%0, 6 PNIEIZDOWTIF0.0~+02% & 72 0, & - ih
H (1998) OIMAEDEZ AN LELNTHERLIFZE—H LTz, SRIOKRIT, 25—
7 R EICRB W TIIXAD- 2B E LI L ARNAR L DEILITIFEA E RN T 5
Stafford et al. (1988) D4 (8 "CHHIZ DWW TIZ+0.3%0, 6 "NAEIZ DN TIE+02%0 &
WESINTWD) LIZHRTRFERLL 72, L, 607G 6 PNAlIZXAD-24 s 4L
2T, a5 -4 %208NNCITHiK, 6N HCITH/K2#$ BERZ 2L LT
BY, HRICKXDUHENRKRERRNERS>TNEZ Enb1 b,

C/NELIZEE U T AL LB S HE T IZ DT AL 2R L, IR 5T EE X TXAD RS 2L
BE U2 K MR EBE S Z/INE W, 25— DX 3125 D% WX LRI E
DC/NECIZ, 322052 Wb THE Y (Hare and von Endt, 1990) , CNEL D@L, — i
DOEBUIEIZ LY, a5 bLEERYNERESTH, a5 =42 FDLODMHEIZIES

Wik bEx b D,
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Figure 1 Comparison of 6 '*C and & "°N for the sequential chemical
treatments of collagen standards
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4. XAD-2BERLERIZ X 57 X/ el o R# - SSFEFEMAELL DL

35— UK RRTIL DT 2 ) BOESETH D, XAD-2BEEIZ L - T
3T —HFURFENMEGBINELCTNDEZ ENE, a5 —F L 2R HIHADT I/ g
BXAD- 2B K - TRMED B E T TWAEBEERE 2 b b, 22 TET,
T X BRI A XAD-2RRIZE L, RFE - SERANBEICEILRR LN D1 E 50
BT, fERER2ITRT,

T2 BEBIZRWTIE, TARTH UL I UBO S PNEER X, XAD-24
BULEIZ D & DL RFE - BERMBEEOEILTIZEA RSN o, LirL, W<
OMDT I /B TIE, XAD2BEZETZ L I2X - T o PCERFE T AX 25 m 03
HBHDT, REFMNAIZEIL T, XAD-2BIFLLEIZ X 5 RN A5 Bl H Iz T T
WAHHREE D E X HILD, L L, ZObIPRIKRERNMKLLOEALD, a57—4FiC
BiFo+1.0% L5 KEZREMELTHIHL TND EIXEZIZL . 3. ThBRZL S
12, a5 =42 OXAD-2RHIBRLEIZ X B RIS A, 6N & WS HEULBIIZ X5 D
EEZBND,
TARGELETNE IVERENWS MY I BBOEERRNMES L, BHE L TR
PINET A, HDONVEELF2T—Y—T AL TNE N Ty 7T HBRIZELTTW
HEREMESE V. SR OB ENEL T D,

#2 XAD2BHELEIZ X 57 3/ BAEHEMIE DK F# - ERFENFLL DAL

Table2 Comparison of ¢ °C and ¢ "N values for XAD-2 treatment of amino acid standards

Amino acids XAD-2-treated amino acids

6 PChpp (%0) O N (%0) 0 PCopp (%0) 0 PN, (%0)
Glycine -33.8 +0.4 -33.8 +0.4
DL- a -Alanine -253 -3.0 252 (+0.H)* 3.0
L-Serine -37.1 +1.9 -37.1 +1.9
L-Valine -20.2 -5.5 -20.2 -5.4 (+0.1)
L-Tyrosine -17.0 +5.8 -17.0 —
L-Proline -12.3 +10.7 -12.3 +10.8 (+0.1)
DL-Asparagine -22.8 -4.8 -22.7 (+0.1) -4.2 (+0.6)
L-Glutamic acid -13.0 -12.3 -13.0 -11.8 (+0.5)
L-Methionine -32.4 +1.4 -32.3 (+0.1) +1.4
L-Arginine -13.8 -7.6 -13.7 -7.6

* Deviation from original value
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5. SEXNFERBEICED S —HF L ORBK

m - RS (1997, 1998) @ Hk T, B AR OB K %0.8N NCITFF - T B2,
BT F AT S RO 25— 4 U HiHE (B EIES, 1990; iR HIE A, 1992; hkfiE s,
1996) TiZ12N NCIT, # 7zStafford, et al. (1988) 1%0.6N HCIC{F»TW5, FiRdkE
R G, BN 25— 5 ORFBEFRMAEHIZEELZRIELTWBZ b hotz,
ZIT, BRROBEZEZTaT—FUREOBREZTY, FMERIZERIETEHEROE
B~ (&3) . Ak as—% 2 &3 i3Sigma Chemical Company Db DTH 5,
AT—=F B EDOLD L, 08NNCITHRK Liza 5 —4# 2 OfEiid, £ 1 OFEEAE(H
L7z,

WAL D 2 5 — & L [BIE L, 04N HCITHISS%, 12N HCITRI6S% & 72~ 17,
LU, BAHBROEKREZ R OIBEL Ta —F 0 2EIRLIZE, 5 LTh 5k i
LTINS, BFELTWDSE2HRELT LX), HUEIZBELTIX, HERT S
NN B,

I XY, RE-EREHFEL LT, HMLBEEENEL R DIZoNEH> L, ONF
bNE L BB ERLT WD, £72, HBOBEREL RBIZON, 6 CHIED &
DAZ—=F DI Y KEL Lo, oPNEIZBALTH, KX ARBEMNELNT.
R DBRELE S RDIZONAT —F U R DRLRTWEIZRBDT, FOERLE L
T K% - BEREAE, RFE - EHXRFEMEBLICEILRENZEE2 515,
RIFRED L S BRWEALE TR T —F U BERNE NS, R0 OBOBILE Rk
MHTHSFRRBOAT—FURBELNY, "CERRIETERWEARL ., 5%,
B LaS—F U EBEIZERT D L L, £ TEMAYCEREZEBS 2
LDOTEZ DMRFEM (HRROWBE, BURRFZ) 2, EBROFILAIZOWTHERTNL
FETHD,

®3 HROBEEZEX THKLEBEDR T —F L O - SEFEMEL
Table3 ¢ °Cand 6 "°N values for decalcified collagens with various concentrations of HCI
Ccontent Ncontent C/N J"Cpp 6 "N,y

(%) (%) ratio (%0) (%0)

Collagen 50.6 13.0 3.9 -15.1 +7.3
Decalcified with 0.4N HCI 50.1 12.9 3.9 -15.0 +7.3
Decalcified with 0.6N HCI 493 12.8 3.9 -14.8 e
Decalcified with 0.8N HCl 49.1 12.8 3.8 -14.6 +7.3
Decalcified with 1.0N HCI 48.7 12.6 3.8 -14.6 +7.0
Decalcified with 1.2N HCI 47.3 12.5 3.8 -14.2 +6.8

Sigma Chemical Collagen was used.
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6. $¢&¥

2T —5 VEREOXAD 2 IRV X B RN L D% iE, 6 PCIEIZ DWW TIE+1.0
%o, O PNABIZDWTIZ0.0~+02%0 & 72Tz, Z DFERIT, XAD-28 gL X B[R 41
WHOEALIZIFE A E7 0 &3 BStafford etal. (1988) DG L IXFHERDHER LR -
Tro M5, 7 2 BRI OXAD-2BHIENLE I X B RN AL DZEILITIE E A R HNT,
a5 —F IR BENED L, A DT I BB XAD- 28 G 2@ D8RI Bl & =
LTWAERE L THELTWHWADTITRWE R I,

aS5—42 D6 PCHE, 6 PNAEZ L TC/NEIZXAD- 28 IE RLEEZ 1) Tid7el, 25—
%> %0.8N NCIT K, 6N HCITHIAKZ T HERIZH LML TR Y, XAD-2 i fEHL B
WX BRI DOEALIIBIRIZE A DDE WS L VX, EHBRHPRKRERERERL>TND
tEZOND, HBULEIZ X > THROEBYIBHRESNTHEDOR AT =7 VR G
LNTNWDLDN, HAWIIT—FUNGHLTT I BRERSZEIL L TWD D% H
N5, BIE, EFNEFNONSDOT I /) B EITY, RitHTDH S,

\

7. #EE
ZOMEEED DITHI Y, HRBRBER (HEERPERIE BT & —)
DTIRE, ZUMEERMST. ZOWSRICIE, SCHRERSADIREMBI G (RS BRE#,

REH - fF R BRERS 0 10003150) ZfEM L7z, L TEHOEEZRLET,
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Carbon and nitrogen isotope fractionations of collagen

by treatment with XAD-2 adsorption resin

Masayo MINAMI

JSPS Research Fellow (Dating and Materials Research Center, Nagoya University)

Humic and fulvic acids are predominant source of error in '*C and stable isotope analysis on
collagen of fossil bone. XAD-2 resin is considered a good material to separate quantiatively polar
amino acids from less polar fulvic and humic acids. To evaluate if XAD-2 treatment affects carbon
and nitrogen isotope values, & >Cand 0 "N were measured on collagens, decalcified collagens,
hydrolyzed collagens and XAD-2-treated collagen hydrolysates from modern bovine achilles heel
tendons made of Sigma Chemical Company and Nacalai tesque Company, and also measured on
amino acids and XAD-2-treated amino acids.

There was 1.0 %o difference in & C and 0.0 ~+0.2% variation in 6 N between hydrolyzed
collagen and XAD-treated collagen hydrolysates from achilles tendon collagen. The carbon isotope
fractionation is larger than +0.3 %o by Stafford et al. (1988). The & °C values of four collagen
fractions: collagen, decalcified collagen, hydrolyzed collagen and XAD-treated collagen
hydrolysate, became progressively more positive as purification proceeded. The 0 "N values of
the four fractions hardly varied with the sequential purification for Sigma collagen, but varied by
0.7%o for Nacalai collagen.

There was no difference in both 8 C and 8 "°N values by XAD-2 treatment on amino acid
standards except for 0 N on asparagic and glutamic acids. Therefore, the isotope fractionation
on collagen can not be due to total isotope variation of individual amino acids.

When collagen is decalcified with various concentrations of 0.4N, 0.6N, 0.8N, 1.0N and
1.2N HCl, the 6 °C and 6 N values of decalcified collagen tend to be larger as higher
concentration. We should evaluate if the variations in & ’C and & "’N on the modern collagen

standards are due to combined errors from pretreatment method or changes in amino acid

composition.
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