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Abstract

During the early modern times, coral ornaments were a popular and expensive hair ornament for many women, while cheap and
similar-looking imitations were made for the general public. It is said that imitation corals were made from ivory, egg white,
celluloid and other resins, glass, and hermatypic coral during the early modern and modern times, but the details are not clear. In
particular, “Akashi-dama” began to be made in the Akashi area of Hyogo Prefecture around the late Edo period, prospered as a
major regional industry. However, the study has not progressed because almost no materials related to Akashi-dama itself or its
manufacture. In addition, there are many unclear points such as the manufacturing process, and even the definition of what it is in
material terms is vague. In this study, we examined the material data of beads considered to be imitation coral by natural scientific
analysis for the purpose of establishing a standard for identifying imitation coral and Akashi-dama. Microscopic observation and
X-ray fluorescence analysis of the beads revealed that most of the analyzed materials were made of glass (lead glass, soda lead
glass, and soda lime glass), and a few were derived from calcium carbonate. We were able to collect basic data for material
identification of imitation coral. The results also suggest that a non-destructive analysis method using X-ray fluorescence analysis
is significant as a first step in the investigation of the material of imitation coral. But, since we were unable to obtain data on

Akashi-dama, it is hoped that future research data will be accumulated.
Keywords: imitation coral, Akashi-dama, X-ray fluorescence analysis, SEM-EDS, local heritage
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BNz, M4 TEEMDTY & VEAMBEODE (B
) ®— FCToHe, HHEIABF (HHE) £— FTHk
HLEbDOTH D, No3-12 TITR TIROWE DL { A
SN, ZORBETIRID L) ZERRPRFDO LS
LDIFLLITA LN Do 7o Bk Y O F i
WHEY T AMBEDOAREEIZ L 5D EEZ BND,

8 No.3-8NEMEETE
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10 No.3-10 DIEMIETE

11 No.3-11 DIEMETE

12 No.3-12 DIEHMIREE

4. 2 XRFIZLBHMIER

4. 2. 1 TFEMSH
XRFANRY MVCHEFER S A 2 &N TELELRILHE
ZFIITRT,

R FEROEBICEDLETERDIZTLA LSS L P
A, EItFE L L TCa, K, Al Fe, Na, Zn, Sb7
ERRIE SNz, COREN S EER19 M, 118
TOE) I I X FZ

3H) HY, ThS5OWTIEEELF B A (Nay0)
EWAE A IV L (CaO) B EWTET LV —FHIK

e NI U S

754 (2023)

13 No.3-13NEMEFT R

14 No.3-14 DHEHREE

HIAEHML72e MAT, HIADEKFBITLEL L
T, FBEOENPSIESe R CdA, REOE,HIZ7 1
4 (Cr) sz,
ZOBEPE2HDOHRCar FEILFE L L, S, Mg,
P (V) Y) BHHENZ, SNOIZREEA VY Y L
(CaCO;) ZEWATET A, D L VIEZHW D S
LN7=b o, TR, EERO W NAOFRRE
BEZHLND,

4. 2. 2 HEIESAHOEESH
AEHPOILR P EDREE IN TV D2 WS I
L. WL A 7TOMEEHeE SN BRI LD LED

&3 EMIROFER

FETH TR M E %
Si,Na,Pb AlLCaK,Sb,Se,Cd  ${H T AV —=FEH T A 11
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F4 HEIEZHOEEH/NOBER (Wi%)
N 3-8-4 3-10 3-11 3-14 3-12-1 39-1 3-13-1
ST T i WESE s | MRS | NS | AMER S | N @S | SRk AR pINERS piNER
AT A= T T A V=T HIKHT T A RERH N B F
Si0, 37.36 40.46 40.30 40.31 38.52 35.80 37.71 62.58 0.00 0.00
TiO, 0.01 0.00 0.01 0.04 0.03 0.00 0.07 0.01 0.01 0.02
Al,Oy 2.54 2.67 2.74 2.49 2.61 3.33 3.46 5.81 0.00 0.00
FeO 0.14 0.20 0.21 0.14 0.14 0.14 0.11 0.15 0.02 0.03
MgO 0.00 0.13 0.00 0.25 0.13 0.00 0.27 0.25 3.18 3.43
CaO 171 3.58 2.23 1.53 1.14 1.85 1.24 10.08 95.42 95.19
Na,O 13.14 15.89 13.63 12.10 11.57 14.10 13.47 18.50 0.03 0.05
K,0 0.38 0.44 0.48 0.22 0.28 L1l 1.10 0.42 0.57 0.52
MnO 0.00 0.05 0.09 0.05 0.01 0.01 0.02 0.01 0.02 0.04
Cu0 0.03 0.01 0.06 0.01 0.00 0.01 0.31 0.01 0.00 0.00
ZnO 0.01 0.00 0.05 0.00 0.03 0.00 0.00 1.66 0.01 0.01
PbO 41.82 32.49 36.79 39.53 4241 39.55 39.85 0.01 0.00 0.00
Rb,0 0.07 0.07 0.08 0.09 0.05 0.08 0.08 0.01 0.00 0.00
SrO 0.05 0.06 0.05 0.09 0.06 0.07 0.08 0.01 0.71 0.71
Sn0, 0.20 0.36 0.30 0.67 0.17 0.70 0.76 0.08 0.01 0.00
As,05 0.77 0.20 0.20 0.16 0.18 0.83 0.15 0.00 0.01 0.01
Sb,05 1.18 2.68 2.33 1.40 2.06 141 0.31 0.01 0.00 0.00
Se,04 0.27 0.20 0.20 0.26 0.24 0.24 0.23 0.04 0.00 0.01
cdo 0.35 0.53 0.27 0.69 0.38 0.78 0.79 0.39 0.00 0.00
72, RN EITo 7z IR E LT, Sl WG SNz Tlde v PRI LD,

ALEEEADOEE LT 720 NIV ZFPEEIZE -
TEHHEIN/EEBMEEPEHL-D052FE4ITRT,
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LD EENAT T AR BY, 7/, TIVIF
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Na,0) ZHENTWDEH, HRik$ 25V — FHIKY
FABEHEW SN DN 12DME L LIRS 52 2 b
DILFEEH =T No3-14 Dk D B D % No.3-8 -
No.3-10 - No3-11 & [b#4 % & @it ) 7 4 (K,0)
WL, RO TIXHEBELT v FE Y (Sb0s) Y
) ENDDH Y, FEFIHEETIIH LD, L3
MBI ZHE T ORNDB AR SN, F22N5 450k
1312.1 ~15.9% & Na,O DEASK & <, PbO % B iF L
V= FHIKH T AL LR E o TV b, V) —
T T AL SHBITELME %505, FMEOT
7 ABRIZ O W TSI Z L A W EET
HolD, GEHROGHT =5 OERILENL,

BT A%ELT D020, FREIZIEFeR CuZk &
A5, RO CrASER DT A Fe, CuZe ED—MAYIZ
A SN S, Sek CdxflABbE b & THERM
Wb Z EbMenTBY Y, REIZFeX Cu, #fif

EEMICHKETE L) 2R EH/LILIETER
Molze HBEND LD IH AR O H BRI OTTHR
ELIMIELCLE o2 LA HERE L TEZON
%o

@No.3-12

COFREHIWNE E THRET, V—FRIKTT R L
WLZ2bDTH b, ZEiL7 4% (Si0y), CaO,
Na,O % FW3E LTBY, NSO HEAREILH
WDERT T ALY b E e FEIZSIO T EHWEEZ IR L
TWb, —fRIZT AR 9 A4, iTEEIZER
5—HT, BEFEHVIZOMIAFES Tldhwne sh
L RER S ) 7 A (NayCOy) 72 & O FRE] %
ZHZETHIADBME X TIFTRELRT LT %,
EHIZRERIZOWTIE, LR &9 BB olEERC
HEEWRREH T AETIERL, Ho»PbREIgER
L7z T ATEEEZHEL2LD0THL, ZDIIH
MEItHERE LT, Bibt~7 x> 74 (MgO), AlOs,
KON 5N 5o AlOs i ZHTIRDE A T A & HEM &
NBFEL D QIRENE . TNODOMEZHES 2
ETHIRMEER LRI LbDEEZLNL,
FREZEETH72012Se & Cd (FHEE L TdHAL
HRITA, CAS) MRS TWL, ZOMMAED
HIIMALH S (zZnO) & kFE (C) L fMH L&
AR CHEIER OE BT ONY, SHEIC D ZnO s
MBI Tn5,
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BHPLTAR) % 2F 5, TNEEH - LT
atrIRT HY IO EESL DS, G LT
LM FE CRMEENT, HNFETHLILHL0nE
ENb, L72oT, WEHETHRETHLEZID2oOD
BT R B L2 DTH L EIFEZIZW, L
L, MAREL-EAMBOBEERO VL DI
&, WA RRIC L Ch BB, e LT
T2HELDH D, MEITLEORIZ B E LW
B S THIUTH BN CTE 2 TR D 5o 1T
P HBEEROFIZERF 2 QD 72b 0, R0
MR ZEEO LIRS L. RTINS Faxd 7
)NZ AN OKREEILY VBRIV A Cas (PO, 4
(OH)) EABDAT =712 AE BN bk b, 12
721, XREDERGH CIEEEILHREICPE ERINL %
Mo fzizh, WIETHGET L 72,

4. 3 SEM-EDSIC&3HHiER

XRF 2 & % @R O A THER S L7287 0 5
2L LY —=%84 T A (No3-8, No3-10, No3-11,
No3-14), V=% HIKH T A (No3-12) KEEH IV
2% (No3-9, No3-13) D 32D 7 )v— T4, %
TN—T 5 1 5% #ER L SEM-EDS TOBILE & 4547
EITo720

O$RFT T AL LTy — 87T A

B1512Na3-10 D% & 3T TR S N7 1E % R T,
1 B HEDSETHIE, A7 Y 87 VMG TR
AE OB, 2BHUBREZETENENLZTERF SN
TWADRERTI Y EY TG TH L,

T AD LR Y — ¥ T ABORFEHL S,
Pb, K, CuZ EWHE M 5172 Ca, Sb,
AlZAB RO~y ¥ U 7G5 Hnizn, Z08H
HBIIL BV EDTERR I NIz, 7272 L AIDOBRICE
W, EEERICELS X 22l kRO b ik, ]

RMICHEE LER 2R L TWwWb EEZ b5,
Na, Zn CEEREHTO~ Y ¥ v 7 ERHEL o T
WALEFRSH D, RAFREREEISERT 277 AD
LI Lo TNaR ZnAEH L2 DL E 2 B b,
Ca & SbOMED FERICRIRICHEL v v ¥ v 7 &/
i, 1EHOETFROAGROK &ML L TV 5,
SIS L D MBI ORRIEE—TlE e <, BELEOH
MANERTIDOEEZ NS, LAHL, Cak SOHHE
7 DACEIRCRIS R SN BIEATH %o

R E FEORTORENIED T A ¥ AF ¥ 255047
AT o KR EZ 16 1R T o LR OMIRE MR
HROLE B [ N0 T A 0S T ERT, TEO
7T TEGHRERTH Y, LEOWG L AT E DS
JELTW5, ¥ ¥y 7Tt L7t RO EH & iR
THIENTERD, REMFETDIE-E) ELAE
HOBENIROHNT, HHOIZHDLITELFHL F
ETHITICBES hole T, HEHREON
1A BCTHFABRORRIHONIZ. BB TED S
7 7WT, ZILEN -7 TETLTWLEF
265 ~ 270m, 320m, 335 ~ 340 mAFILIZ A 5 AL B 75,
INREBILEOFEICLLZLDTIERL, FHibic
Lo THELZVVORBIZL LD EHENENS,

@V —FHIKA T A

K 1712No.3-12 Do #TaE# % 7R3 Si, Na, Zn, Sr,
OB vy ¥ 7rah, ZHORDFNTVD L
IR0 T WD, DR TV S
CakPARIELTHY, FYFNVHEMBECTHESN
7AG e IROWE (M12) ICHS L Cwb tEx LN
%o Ca-Al (&bI2HkfE) - P (HEfkt) O~ v ¥
FrERZLAY—% (K18 TIL, Ca-AlLPIX
W LHATICIEH 5 D00, FEIIIEI—FHL Tk
W FERLALHICSE, OO~y ¥ g TIdk
EDEFTIZDA AN T2, T AMETIEZR L,
BIKAD X ) IZCak AIZEH L, EMOT T AME
L0 QRSB EARE SN TV D Z LSS
Ll olzns, TOMPRRPLBEMNIAHTH L, AlIOY v
EOTMETIAFMOAELL Yy EY 7ENTWE L
CHND DD, IR ERRICHIER O &% 2
LN, MEHCEEEIN TV LDIEZDIE»POHEL <Y
Vo ZENTWAETTH A,

HHILFE L LTESe - CdDEz b, £~vv
TIRIZB W CRBEERICZ 05 2 BT 5 2 LT
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FJICRETFLIAEMEEIE A V. 512, HFA
HTHo THRBIPMERTE LW —2bEZ 615,
AR BV TIE R & iR ISR O R & v ) B
BETE L B0 AT 0 7228, JEWEETTIECTOMEH
XA GHICBWCEEHENLZLIZEIET
b, BRI 2 SUb & L CRINIEZ Tn
OINIIEHEF P COFWHEOML AL T NS,
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ELT, EENAMET -5 R NET LI LN TE
7o 1z, RZHZT T EDHGIT & 2o HE
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%, EWICEDY L LTHEPANSN: [HAE] Z[H
ET H72OIIE, XBEBTREPENTHS ) 7Hl
RIE DORFENNEIE S b o 72E RO G H EOFH
BRI OB, 1EHE %% TCRALBL DB D IEED
LSHDOMETH DL, SORLMELIIIC L > TEY
HBZRALRIIT AL, 2 L CHAOMIGEED R
HFEGHANEDRIT TV E 720,

e
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BRICIEREBIMEGIC ) T L7z 72, BATULE
HLRETH 2 MEMERR AT RN L T B
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L7z SO¥ITTEILP L BT E 5,
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