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ABSTRACT Samsebul, the altar portrait behind the statue of Buddha in the main building of Bonghwang temple in Andong,
has been designated as Tangible Cultural Property No. 406. These alter portraits have significance as the standard of
the research of Samsebul in Joseon period. In this study, fibre of the ground textile is identified using microscopic
examination, solubility test, ATR-FT-IR, SEM, XRD. Two samples from Yaksabul(A, B), one sample from Seokgabul(C),
and one sample from Amitabul(D), which were collected during the conservation process, were prepared for this study.
In previous record, above samples were documented as hemp. Due to severe deterioration and accumulated dust layers
on these samples, it was hard to recognize them with naked eyes, but through this study, we could identify that all samples

except one from Yaksabul(A) are silk.

Key Words: Samsebul of Bonghwangsa in Andong, Yaksabul (Bhaisajyaguru), Seokgabul (Sakyamuni), Amitabul
(Amitabha), Identification of textile, Microscopic method, Solubility test, Attenuated total reflectance (ATR)
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Figure 1. Photographs of the Samsebul. (a) Yaksabul, (b) Seokgabul and (c) Amitabul.
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Table 1. Sample name and detected place.

Mark Sample name Sampling place
A Yaksabul-1 Bottom side
B Yaksabul-2 Left side
C Seokgabul Fragments around a pole
D Amitabul Right upper side,

paper is attached

Table 2. Microstructures of textile fibers.
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Textile fiber Surface feature

Cross-sectional shape

Cotton Flat, twisted ribbon

Kidney-bean cross-sectional shape

Flax Cross markings or nodes

Polygonal ultimate cells and lumen

Silk Uneven in diameter along the length

Triangular cross-sectional shape with rounded corners
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Table 3. Density of samples.

Samples Fabric density (threads/cm) Feature

A 18x18
B 24x24
C 32x24
D 20x54
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Table 4. Solubility of samples.

Sample A C D
non soluble soluble soluble

Solubility

P~

Figure 3. SEM photographs for the surface feature (x400)
and cross-sectional shape (x1000) of Samsebul samples.
(A) Yaksabul 1, (B) Yaksabul 2, (C) Seokgabul, (D) Amitabul.
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Figure 4. FT-IR spectra of Samsebul samples. (A) Yaksabul
1, (B) Yaksabul 2, (C) Seokgabul, (D) Amitabul.

-OH stretching®]] 2]3} peak, 2929cm™ £-2ojl 4] C-H stretching
peak, 1643cm 2204 -OH deformationo]] 2J3t peak,
1322cm™ 20| A C-H wagging®] 23t peak, 1031cm™ 5
Zo]|A C-O-C stretching®l] 2J3t peak 5 AEZ QA 4
%9 RY=2E4H'S yehhs A= B, C, D A%
3285cm ' B 2o A -OHE} =NH 1EA}0]9] H-bondS<]
peak, amide 152 peak =, 1630cm™ F-20)| 4] amide 1 T}
1530cm’ ' F-2of| Al 9] amide 1T 2] 73t peak, 1230cm™ ' H-2
o42] amidelll2] okt peak 5 7442] R 254"
et Hed AR A 39 AERe s 1ER
gel=glen B, C, DY AL AXER FRIHH
(Figure 4).

LS|

34. x-M SEEM0 ol M7 HET

ror
e

X-4 SEEAE X2 Fo| AAde] T4, = 2%
olete AL AAR Ze St zyow B AYTE
2 747 9= Blolehe 1 Ak Yxwol et XA
S a7Es} Welaie A44e] 2 AR M 7



302 | EZ1tst5|X| Vol.28, No.4, 2012

AL o2, Y 9ol Zo] Y1 3Jul3t pattern
S Yehdith’. Agz o~ Ao AAAER oA AE
2oA 1 9o 35H4 o] J3) 11, I, IV Fo| i},
Figure 5o]1 4 Ah#|2] 7 207} 14.9°0 4 A 10199 3]
Au|=, 16.7°9A 101He] 3)&du=, 22.6°94 002H2]
7t 31™u)3, 345004 021He FHIIE e
om AEZ oA 1 o E4L Yehgint”. X2 A 7
o 207} 15.3°, 16.8°0] 4] 3dm] 3 9 22.9°0 4] 7
3t 3187 22 Yehfo] A A 29} |53 E4S 7HA 1
QJomAHE dslo) o3 intensity7} Arj] Al A 2o v]3|
wol A3l AYPE Y-S = BRIe 4= glgich s Adf A
ABARES 2H5 A3} 207} 20.2°0)4 A 00282 7
3 3| AY) 32 Yehfgon, A& BY] & 20.3°0)4,
A& CY Z$-20.2°00A], A| & D2] 2205004 g|2&
ety @d A9 o2} vlsgt FEHE e 9l
O} intensity7} A UER} G37t AHE S-S el
4 99k
4. 2 B

BEa} MBS Aas Fapt gl oA
SPto 2 A9 F7E 5] dA ot 7|EY F&
ofl= 42 7155 o1& SISt o]o) e} A7HE, of
njeHE 5o YsleiE uleAEe] g YRS A5
Ferdn] 7 9 SEME o] g3t dn|% B} ga|=Ho
oISt AR, AN EFEAN S Boto] HREHE AT
=2

1 A3 k)4 SEMo| o5t An] AL RE

Intensity

Hemp

AR AE A& deke OE AgS s Wi /e
Fen 40082 Sefisto] 452 SHTt 1000812 T
< WES A9 AR fAs e, A& B, C, De
AXGoF FE7F SAEAT TS 35% GAk] WA Eo]
oS A 9T AMET RE UE olgale] 4
Pt -Gafel gt AP AT, A7 AS At &
o HE H9toug A8 ATt AER @ AZE0|1L A& B,
C, D= AAFYS ER1E 4= AT 3 ATRHof| o3t
FT-IRE =33t A3} A|Z A A broaddt OH 1] =2.2} C-H
stretching peak, OH2] deformation %3 5 4Z%to| @
o WERos 490 S4L Uehiigen, toix Az
S amide [} 7} Yehts AMES S45aE 1}
Pt mak XA Sl R0 oJa) AR AL Abot A
o] &2 73aE yehfiglen A& B, C, DY Z¢+= AA
fo} vt Weje] Teel 7 2E ey ot 2
3}t ¥ 99 929 intensity7} A& Eof H]8] Ho} 3}
O =5 I = ATk

ol 2 ARE B9 PRolE F FRe 47,
o Ao] £t HIF A E2 AR HUSS & 4 A
o 2] AP oful e e B A Bo] Bake| nje)
2 AHYSS & 4 sich Te na B 59
ofs} oho, ofote] Aol ot & o 24e AT} gre.
SayEjojoret o2 A=t

3% nEAe Fo 2 Balel RAWHS : A
S ek u}E} (414.5 x 290.4 cm), 1725(8743)d, ofuleh
2}, ulg ulek (4037 x 261.9 cm), 1725(8783)d, ok}
E3}; Aot Bk vl (398.1 x 258.2 cm), 1725(:33)d
Axkoz HAEon HakAQ) AT dskel

-~

H

r

)
oM £

.

hu

Intensity

26



2R ORE WT 4 AU Ba) PRL v
e AP|S vheisigch £ ATelME Eeld B
shota) W, 7171 A S YA 02 ol gte] Zatie)
242 AEshgon] 5 Xy JALAE 45l
AgRHE 5A0) AABEE Ao M 4ee) dohy
=% 818 4 99tk
oW HRAARAS Foto] AT FARAL

FOR U W MBS BARRE| Blo|eHlo] 2
shslo] DAE A7 BAY HE, B Ao Ego|
7 gt

it
rak

ks

1. http://www.gb.go.kr/data/dobo/5273(20081103).pdf, Gyeong-
sangbuk-do report, (2008).
2. Choi, S.C., Lee, Y.H. and Chun, T.I., "Test method of Textile".
Suhaksa, p143-164, (1992).
. Oh, J.S., "Analysis and Conservation of Historic Textiles -

(93]

Theory and Practice -". Journal of the Korean Scociety of
Costume, 58, p211-231, (2008).

4. Back, YM. and Kwon, Y.S., "A Study on Analyzing of
Carbonized Fibers in Excavated Cloths". The 20th
Conference of the Korean Society of Conservation Science
of Cultural Heritage, p109-114, (2004).

. Zzemaitytee, R., Jonaitienee, V., Milassius, R., Stanys, S. and

D

Ulozaitee, R., "Analysis and Identification of Fiber
Constitution of Archaeological Textiles". Material Science,
12, p258-261, (2006).

6. Garside, P. and Wyeth, P. "Identification of Cellulosic Fibers
by FTIR Spectroscopy: Thread and Single Fibre Analysis by
Attenuated Total Reflectance". Studies in Conservation, 48,
p3-8, (2003).

7.Liu, J., Guo, D., Zhou, Y., Wu, Z., Li, W., Zhao, F. and Zheng,
X., "Identification of ancient textiles from Yingpan,

Xinjiang, by multiple analytical techniques". Journal of

Archaeological Science, 38, p1763-1770, (2011).

8. Kathryn L. Hatch, "Textile Science". West Publication
Company, p155-179, (1993).

9. Korea Apparel Testing & Research Institute, "Explanation

of Textile Test". p21, (2004).

10. Yu, B.S., Park, M.G. and Youm, J.R., "Instrumental Analysis".
Dongmyoungsa, p328-329, (1994).

11. Nunome, J., "The Archaeology of Fiber before your eyes".
Sensoku to Seikatsusha, p147-148, (1992).

12. The Textile Institute Manchester, "Identification of Texctile
Materials". Seventh Edition, Manara printing services,
p78-83, (1985).

13. Oh, J.S., "identification Atlas of Natural Fiber and Fur".
Natural Folk Museum, (2005).

14. Timar-Balazsy, A. and Eastop, D., "Chemical Principle of
Textile Conservation". Routledge, p19, (2011).

15. Wang, Q., Fan, X., Gaoa, W. and Chen, J., "Characterization
of bioscoured cotton fabrics using FT-IR ATR spectroscopy
and microscopy techniques". Carbohydrate Research, 341,
p2170-2175, (2006).

16. Socrates, G., "Infrared Characteristic Group Frequencies".
BWILEY, p20, p66, (1994).

17. Prasong, S., Yaowalak, S. and Wilaiwan, S., "Charac-
teristics of Silk Fiber with and without Sericin Component:
A Comparison between Bombyx mori and Philosamia ricini
Silks". Pakistan Journal of Biological Sciences, 12,
p872-876, (2009).

18. Jang, B.H., Park, B.G., Park. S.M., Kim, K.S., Tak, T.M.
and Ryu, D.I., "Textile process”. Hyoungseol publishing
company, p13-20, (1994).

19. Jeon, C.H., Kwon, Y.S., Lee, S.J. and Cho, H.H., "A Study
on the Acid Degradation Properties of Cellulose Fabrics for
Costume Heritage Restoration". Textile Coloration and
Finishing, 17, p35-40, (2005).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


