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1 1 : (A sp) ( Ser) (Gh)
( Pro) (Gl) (Ala) (Val) (M et) (Ile) (Lea)
(Tyr) (Phe) (Lys) (Hyp) L (1
, 3 (2)
, 3 , 7 , 20 45
: (3) ,
’ (Asp/Pro) s 229
, 3 (4) ) .
G/A(Glu/Ala) , 501,

1
Table 1 Amino aci ratios of standard binding media

Asp Ser Gl Pro Gl Ala Val M et Ik Leu Tyr Phe Lys Hyp

Sanp le
1 86 35 26 174 195 88 11 21 15 32 10 23 31 131
Bone glue 1
2 920 36 1.8 147 200 91 25 22 19 38 Q8 23 48 136
Bone glue 2
1
Skin ghie 1 76 35 11. 8 142 215 95 18 16 22 35 Q7 21 51 14 8
. 2 84 37 127 143 208 Q7 41 12 20 36 Q5 18 4 4 130
Skin gle 2
1 Eggl 115 73 16. 1 4.5 38 67 18 35 54 85 73 92 84 Q0
2Egg2 12 4 75 17.7 4.9 43 12 75 41 65 10 1 38 61 79 Q0
3Egg3 12 1 85 13.5 5.7 41 69 82 39 73 105 65 68 59 Q0
4Egg4 117 81 13.7 6.0 39 70 79 37 71 1 0 62 71 66 Q0
1 Casein 1 83 65 20.6 111 29 39 10 8 31 62 130 33 63 39 Q0
2 Casein 2 84 62 9.2 118 18 47 94 37 70 13 2 45 66 36 Q0
3 Casein 3 89 64 2.3 113 27 43 71 39 63 123 43 32 38 Q0
4 Casein 4 79 58 9.9 120 19 38 10 3 34 76 131 39 6 4 40 Q0
32
1  BDG-1 BDG-1 BDG-2
2 , 3 4
10 13
9 12
A 8 11
5 25 30 35 20 25 50
t/min
1 BDG-1
Fig 1 Chmomabgram of BDG-1
L (Asp); 2 (Ser); 3 (Glu); 4 (Pro); § (Gly); 6 (Ab); 7 (Val)

8 (Met); 9 (Tk); 10 (Leu); 11 (Tyn; 12 (Phe); 13. (Lys)
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2
Table2 Amino aci ratbs of the san ples frin Bogda Chan Palace
Sample Asp Ser Gl Gl Ala Val Met Tk Leu Tyr Phe Lys Hyp
BGD-1 29 73 143 87 68 32 28 49 10 6 4 3 75 62 53
BGD-2 10 2 61 12. 8 65 80 38 30 42 10 3 4 3 138 56 85

3

Table 3 Total variance explained in PCA of the san ples and standard binders am ino acil ratbs

Canpon ent Total % ofVarance  Cunuhtive (% ) || Canponent Total % ofVarance  Cumulative (% )
1 9 40 67. 11 67 11 8 Q 06 0. 45 99 63
2 312 2. 25 89 37 9 Q03 0. 24 99 87
3 Q0 64 4 58 93 % 10 Q0 01 0. 08 99 95
4 Q29 2 08 9 2 11 005%x10°! 0. 04 99 98
5 021 1 50 971 52 12 002x10°! 0. 02 100 00
6 Q14 101 98 53 13 349% 1077 0. 00 100 00
7 Q 09 Q0 64 99 17 14 ~0.85x10Y7 _—7 mx 10" ° 100 00
4
Table 4 Canponentm atri in PCA
1 2 1 2
Am o acid Can ponent 1 Canponent 2 Amino acid Can ponent 1 Canponent 2
Ala ~ 0082 0 1% Pro ~ 0081 —0 192
Gly - 0105 0. 046 Phe 0073 0 100
Val Q0 092 -0 113 Asp 0 058 Q0 249
Lea 0 098 -0 102 Gl Q 067 -0 214
Ile 0 101 -0 04 Lys 0 028 0 283
Met Q0 100 0. 007 Hyp - 010 Q0 034
Ser 0 098 0. 0% Tyr Q0 095 Q 07
3 , .51
8 370, 1.0F -
BGD-2
o : BGD-1 Egg
2 2 5
) g
& ~05F Animal gl
, = fimat glue Casein
2 —1.0r
2
_1-5 -
A/P L 68 —15 —1.0 —05 00 05 1.0 1.5
Factor score 1
2 2 2
2 4 ,
X . .
Fig 2 Scatter pbt of factor score for analyss of sanples
’ and standard b nd ng med &
2
2 2
2 2 2
3 %o 1 , 13 6% Y
X X+Y)X5% =Yx13 6, X/Y=15/1
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Identification of Binding M edia by Am ino A cid A nalysis
fran Bogda Cham Pakhce M ongolia

YANG Lu'**, WANG L1Qn “*, HUANG Jian-Hua’, MA Ta', LIX acX 1
" (College of Culture H eriage and H istory, N orthw est Unier sity, Xian 710069)
* (K ey Scientific R eseard Base of Ancievt P olychrome P ottery Conservation of State Adm in istration
of CulreH eri-tage X i an 710600)
(The Institute of CulureH eritage and Archaeology, Noritw est University, X lan 10069 )
*(K ey Scientffic Research Base on the S tone and Brick M aterials Conservation of S ia te Adm nis ration
of CulturalH eritage Xian 710061)
> (TheMuseun of te Terracotia and H orses of Qin Shihuang, Xian 710600)

Abstract To identify the bnding media fran Bogda Chan Palace the an no acd analysis was used to d istirr
guish the egg anmalglue and case n which are canmonly used as bindngmedia n ancient Fram the results of
he analysis the campositon characters of these bndng media were discovered The anmal ghie has a
particu lar am no acid Hyp and high content of Gl ( average 20 4% ). The ratio of Asp to Pro n egg ishgh
and the average valie is 2 29 The average ratio of Glui/A la of casen 5 0L is higher than the others
A ccording to the principle can ponent analysis (PCA) of he sanples am no acid ratiosw hich cane fram Bogda
Chan Palace and the standad bindingmedia/s an ino acil ratbs the category of b nd ng media of samples were
detem ined. The canpositbn of the bindingmed ia fran the sanplesw as estim ated by using theH pro an ino acd
which & only present in animal glhie the average value is 13 6. ltwas con-cluded that he egg was the prina
ry binding media and the animal glue was accrdental in the draw ing of Bogda Cham Palace The ratio of egg to
anm al ghie is 1 5

Keywords Bndngmedn Amino acid analysis Consewation Bogda Cham Palace
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