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 C H N O S Ash H2O 

 ��������� 

PHF-T10L94 48.9 4.5 2.1 27.5* 1.4 0.8  

PHF-T10L98 37.6 3.6 2.2   22.5  

PHF-T1H94 48.5 5.1 1.9 36.2 2.8 4.7  

PHF-T3L98 53.8 4.8 1.8   4.7  

PHF-T4H94 48.2 5.0 2.3 36.8* 1.1 1.5 7.2 

PHF-T4H98 53.3 4.7 3.3  2.4 1.1  

PHF-T5H94 48.2 4.9 2.1 33.1* 1.0 3.0 7.9 

PHF-T5H98 48.4 4.8 1.8 36.3*  1.5  

PHF-T6H94 48.1 4.8 1.2 35.9 1.9 3.3 7.4 

PHF-T6H98 49.3 4.6 1.2   1.4  

PHF-T7H94 47.6 4.8 1.4 34.2 2.8 2.0 9.2 

PHF-T7H98 47.3 4.3 1.0   8.9  

PHF-TH94 50.1 4.5 1.6 35.7* 1.4 1.4 9.2 

PHF-TMu4H 49.7 5.0 1.9 34.8 2.9 0.0 8.8 

PHF-TTL94 48.9 4.3 2.4  1.6 2.1 8.3 

PHF-TTL98 48.8 4.0 1.8   3.8  

 �������� 

PHA-T10L98 49.9 5.0 2.0   0.0  

PHA-T3L98 52.0 4.6 2.3   2.4  

PHA-T4H98 47.8 4.5 2.0   4.5  

PHA-T5H98 48.4 4.6 2.1   4.4  

PHA-T6H98 49.4 4.6 1.5   0.5  

PHA-T7H98 52.1 4.7 1.3   0.0  

PHA-TH8 52.4 5.2 1.7   4.7  

PHA-THTO 46.4 4.6 2.5 29.9*  12.3 10.1 

��	-TSkL00 47.5 4.2 2.5   11.3  

PHA-TTL98 50.1 4.4 2.1   2.0  
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 C H N O S Ash H2O 

 �������� 

PFA-T10L98 47.1 4.0 1.2   1.8  
PFA-T3L98 46.7 3.9 0.5   0.0  
PFA-T4H98 49.3 4.4 0.5   0.0  
PFA-T5H98 44.7 4.7 1.9   0.8  
PFA-T6H98 45.2 4.8 0.5   11.1  
PFA-T7H98 46.1 4.7 0.7   3.6  
PFA-TSkL00 38.1 3.7 1.6   11.2  
PFA-TTL98 46.9 3.8 1.1   1.4  

 	
������� 

PDOM-TH 42.2 5.3 1.7  2.4 1.1 11.0 
PDOM-TT 43.8 5.5 1.0   2.6  

 ������
� 

SHF-Co94 41.0 4.6 3.3 32.5/32.0* 6.4 16.0 7.2 
SHF-CtK98 44.4 3.3 2.5   2.8  
SHF-CtV98 34.4 3.0 1.7   21.0  
SHF-Gw98 39.4 4.0 3.1   15.7  
SHF-PMu9 32.5 3.9 1.6  2.6 27.6  

SHF-TMu12 45.5 4.8 2.8  4.3 5.9  

 �����
� 

SHA-Cm94 51.9 3.7 4.4 29.9* 2.7 7.0 11.0 
SHA-Cm98 55.1 3.4 4.0   1.2  
SHA-CtK98 41.9 2.8 2.0   27.0  
SHA-CtV94 49.9 3.4 3.7 28.9*  7.4 11.1 
SHA-Gp94 40.1 4.4 3.8  1.6 9.0 11.6 
SHA-Gw94 45.4 4.5 4.6 32.4* 2.0 10.1 9.8 
SHA-Pg94 39.0 4.1 3.3 30.5* 0.8 22.2 9.4 
SHA-Pg96 44.7 4.4 3.3   11.3  
SHA-Pp94 41.5 4.7 3.7   9.1 11.2 
SHA-Pp96 38.0 4.4 3.9   21.6  
SHA-Pw94 43.3 4.2 4.4 32.1* 2.5 11.7 11.3 
SHA-Pw96 45.3 5.1 3.8   10.0  
SHA-Pw98 48.9 5.2 3.8   7.8  
SHA-PwN 52.2 4.9 3.7 32.6* 2.1 1.7 7.1 
SHA-K1 28.0 3.0 2.3   32.3  
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 C H N O S Ash H2O 

 �����
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SFA-Cm94 43.5 4.4 3.1 36.8  11.2 10.9 

SFA-Cm98 47.5 4.2 2.5   12.3  

SFA-Ct94 44.7 4.0 3.3 39.8  8.9 8.4 

SFA-Gp94 38.2 4.2 3.0 38.8  16.5  

SFA-Gw94 43.9 4.7 3.4 40.3  7.7 9.8 

SFA-Pg94 41.4 4.2 2.8 41.0  11.0 9.0 

SFA-Pg96 43.8 4.1 2.6   5.7  

SFA-Pp94 41.2 4.5 3.9 40.1  11.1  

SFA-Pp96 45.5 4.4 4.7   4.5  

SFA-Pw94 38.2 3.8 1.7 39.2  17.7 8.4 

SFA-Pw96 43.9 4.3 3.0   7.1  

SFA-Pw98 45.8 4.1 1.4   2.2  

 ������
���������������� 

SDHF-Pg96 30.6 3.6 0.3   30.8  

SDHF-Pp96 22.0 3.0 0.1   46.7  

SDHF-Pw96 13.5 2.2 0.1   60.4  

 �������� 

CHA-AGK 49.0 4.1 0.5 38.2* 1.8 16.6 10.3 

CHA-ALD 43.1 3.8 0.7   27.0  

CHA-RO 49.3 4.1 1.1   9.5  

CHA-K2 50.0 2.4 0.4   19.3  

CHA-K3 41.2 2.5 1.2   26.7  

CHA-K4 29.9 2.8 0.5   39.8  

 ����������������� 

AHF- RI 48.5 5.1 1.0  1.8 3.6  

AHF-
RMX2/8 

41.0 4.2 1.3  1.0 14.4  

AHF- RMX8 45.0 4.5 1.2  2.7 11.0 6.3 

AHF- RND3 32.4 3.7 1.4 28.6 3.0 29.8 6.3 

AHF-MMu7 18.8 2.6 0.3  1.3 48.0  

AHF-MMu8 37.5 4.0 0.5  3.2 18.0  

AHF-RMC 42.1 4.9 2.4  5.3 4.8  

AHF-RMX2 32.3 3.3 0.7  1.2 31.8  

AHF-RND14 14.2 2.2 0.1   57.6  
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 C H N O S Ash H2O 
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ADOM-SMu4 35.2 3.8 0.5  0.9 19.6 11.1 

ADOM-SMu8 30.5 3.8 2.2 27.8 1.2 31.0 9.6 

ADOM-SSh1 26.9 2.9 0.1  1.3 42.1  

 �������������������� 

BHF-RLuh 25.9 3.3 1.9   35.0  

BHF-RND13 45.3 5.1 1.9  5.2 4.0  

BHF-SMu2 45.7 4.6 2.0  3.1 6.0  

 ������������������� 

BHA-SSk00 48.6 5.4 3.3   7.5  

 ������������������� 

BHA-SSk00 39.9 3.5 2.4   7.3  

 

* –�����
��������� 
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 C H N O S H/C O/C C/N 

 ���������  

PHF-T10L94 53.6 3.9 2.3 38.7 1.6 0.88 0.54 28 

PHF-T10L98 54.2 3.8 3.2 37.8 1.0 0.85 0.52 20 

PHF-T1H94 55.5 4.8 2.2 34.3 3.2 1.03 0.46 30 

PHF-T3L98 61.5 4.5 2.0 31.0 1.0 0.87 0.38 35 

PHF-T4H94 52.8 4.6 2.5 38.9 1.2 1.02 0.54 25 

PHF-T4H98 58.6 4.2 3.6 30.9 2.7 0.86 0.40 20 

PHF-T5H94 54.1 4.5 2.4 37.8 1.1 1.00 0.52 27 

PHF-T5H98 53.5 4.3 2.0 39.2 1.0 0.97 0.55 31 

PHF-T6H94 53.9 4.4 1.3 38.2 2.1 0.96 0.52 47 

PHF-T6H98 54.3 4.1 1.3 39.2 1.0 0.91 0.54 49 

PHF-T7H94 53.6 4.3 1.6 37.4 3.1 0.99 0.54 39 

PHF-T7H98 56.9 4.1 1.3 36.8 1.0 0.87 0.48 53 

PHF-TH94 56.0 3.9 1.8 36.8 1.5 0.87 0.51 36 

PHF-TMu4H 54.5 4.4 2.0 35.9 3.1 1.00 0.50 31 

PHF-TTL94 54.6 3.7 2.7 37.3 1.7 0.83 0.52 24 

PHF-TTL98 55.3 3.5 2.1 38.1 1.0 0.76 0.52 31 

 �������� 

PHA-T10L98 54.3 4.4 2.2 38.1 1.0 0.98 0.53 29 

PHA-T3L98 58.0 4.2 2.6 34.2 1.0 0.87 0.44 26 

PHA-T4H98 54.6 4.2 2.3 37.9 1.0 0.92 0.52 28 

PHA-T5H98 55.2 4.3 2.4 37.1 1.0 0.93 0.50 27 

PHA-T6H98 54.0 4.1 1.7 39.3 1.0 0.91 0.55 38 

PHA-T7H98 56.7 4.1 1.4 36.8 1.0 0.87 0.49 46 

PHA-TH8 60.0 4.9 2.0 32.1 1.0 0.99 0.40 36 

PHA-THTO 59.8 4.5 3.2 31.6 1.0 0.96 0.43 22 

��	-TSkL00 58.9 4.2 3.1 32.9 1.0 0.85 0.42 22 

PHA-TTL98 55.6 3.9 2.3 37.2 1.0 0.83 0.50 28 
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 C H N O S H/C O/C C/N 

 ��������  

PFA-T10L98 52.2 3.4 1.3 42.1 1.0 0.78 0.60 48 
PFA-T3L98 50.8 3.2 0.5 44.5 1.0 0.76 0.66 120 
PFA-T4H98 53.6 3.9 0.5 41.0 1.0 0.86 0.57 127 
PFA-T5H98 49.0 4.2 2.0 43.8 1.0 1.02 0.67 28 
PFA-T6H98 55.9 4.8 0.6 37.6 1.0 1.03 0.50 101 
PFA-T7H98 52.1 4.3 0.8 41.7 1.0 1.00 0.60 75 
PFA-TSkL00 47.1 3.4 2.0 46.4 1.0 0.88 0.74 27 
PFA-TTL98 51.7 3.2 1.2 42.9 1.0 0.74 0.62 49 

 	
�������  

PDOM-TH 48.0 4.7 1.9 42.6 2.8 0.67 1.18 29 
PDOM-TT 49.0 5.2 1.1 43.8 1.0 0.67 1.27 52 

 ������
�  

SHF-Co94 53.4 5.0 4.3 29.0 8.3 1.10 0.39 15 
SHF-CtK98 49.7 2.7 2.8 43.7 1.0 0.65 0.66 20 
SHF-CtV98 48.4 3.0 2.4 45.1 1.0 0.75 0.70 23 
SHF-Gw98 51.6 4.1 4.1 39.2 1.0 0.95 0.57 15 
SHF-PMu9 50.4 4.7 2.5 38.4 4.0 1.11 0.57 24 

SHF-TMu12 52.8 4.5 3.3 34.3 5.0 1.03 0.49 19 

 �����
�  

SHA-Cm94 63.3 3.0 5.4 25.1 3.2 0.66 0.34 14 
SHA-Cm98 60.7 2.7 4.4 31.2 1.0 0.54 0.39 16 
SHA-CtK98 64.4 3.0 3.0 28.6 1.0 0.56 0.33 25 
SHA-CtV94 61.2 2.7 4.5 30.6 1.0 0.62 0.42 16 
SHA-Gp94 50.5 4.0 4.8 38.7 2.0 1.06 0.63 12 
SHA-Gw94 56.7 4.3 5.8 30.7 2.5 0.96 0.43 12 
SHA-Pg94 56.9 4.5 4.9 32.6 1.1 1.00 0.45 14 
SHA-Pg96 55.3 4.3 4.1 35.3 1.0 0.93 0.48 16 
SHA-Pp94 52.1 4.3 4.7 37.9 1.0 1.09 0.60 13 
SHA-Pp96 54.0 5.0 5.5 34.5 1.0 1.11 0.48 11 
SHA-Pw94 56.3 3.9 5.7 30.9 3.3 0.92 0.46 12 
SHA-Pw96 55.2 5.1 4.6 34.1 1.0 1.10 0.46 14 
SHA-Pw98 58.1 5.1 4.5 31.3 1.0 1.05 0.40 15 
SHA-PwN 57.2 4.5 4.0 31.9 2.3 0.93 0.41 17 
SHA-K1 47.0 3.6 3.9 44.5 1.0 0.71 0.92 14 
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 C H N O S H/C O/C C/N 

 �����
�  

SFA-Cm94 55.9 4.0 4.0 35.1 1.0 0.87 0.47 16 

SFA-Cm98 59.6 4.2 3.2 32.1 1.0 0.85 0.40 22 

SFA-Ct94 54.0 3.7 4.0 37.3 1.0 0.81 0.52 16 

SFA-Gp94 50.6 4.4 3.9 40.0 1.0 1.05 0.59 15 

SFA-Gw94 53.2 4.3 4.1 37.3 1.0 0.98 0.53 15 

SFA-Pg94 51.8 4.0 3.4 39.7 1.0 0.92 0.58 18 

SFA-Pg96 50.8 3.7 3.0 41.4 1.0 0.88 0.61 19 

SFA-Pp94 50.9 4.5 4.8 38.8 1.0 1.06 0.57 12 

SFA-Pp96 52.0 4.0 5.4 37.7 1.0 0.91 0.54 11 

SFA-Pw94 51.7 3.9 2.2 41.2 1.0 0.90 0.60 27 

SFA-Pw96 51.7 4.0 3.5 39.7 1.0 0.94 0.58 17 

SFA-Pw98 51.0 3.6 1.5 42.9 1.0 0.84 0.63 40 

 ������
���������������� 

SDHF-Pg96 49.9 4.4 0.4 44.3 1.0 0.67 1.06 146 

SDHF-Pp96 48.5 4.6 0.2 45.6 1.0 0.71 1.14 283 

SDHF-Pw96 42.9 4.1 0.3 51.7 1.0 0.90 1.15 167 

 �������� 

CHA-AGK 67.0 4.1 0.7 25.8 2.5 0.79 0.32 112 

CHA-ALD 66.4 4.5 1.0 27.1 1.0 0.81 0.31 77 

CHA-RO 59.8 3.9 1.3 34.1 1.0 0.78 0.43 55 

CHA-K2 68.8 2.0 0.5 27.7 1.0 0.35 0.30 167 

CHA-K3 63.0 2.5 1.8 31.7 1.0 0.48 0.38 41 

CHA-K4 57.2 3.7 1.0 37.1 1.0 0.77 0.49 69 

 �����������������  

AHF- RI 54.9 4.7 1.1 37.2 2.0 1.04 0.51 57 

AHF-RMX2/8 52.8 4.3 1.6 40.1 1.3 0.97 0.57 38 

AHF- RMX8 54.3 4.5 1.5 36.4 3.3 0.95 0.48 43 

AHF- RND3 50.7 4.7 2.2 37.7 4.7 1.05 0.52 26 

AHF-MMu7 42.7 4.0 0.7 49.7 3.0 1.12 0.87 74 

AHF-MMu8 50.7 4.2 0.7 40.1 4.3 1.00 0.59 83 

AHF-RMC 48.3 4.6 2.7 38.3 6.0 1.15 0.59 21 

AHF-RMX2 53.6 4.0 1.1 39.3 2.0 0.88 0.55 55 

AHF-RND14 41.4 3.7 0.3 53.7 1.0 1.07 0.97 166 
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 C H N O S H/C O/C C/N 

 	
���������������  

ADOM-SMu4 50.8 3.7 0.7 43.4 1.3 0.64 0.87 85 

ADOM-SMu8 51.3 4.6 3.6 38.5 2.0 0.56 1.08 17 

ADOM-SSh1 53.8 4.0 0.2 40.9 1.0 0.57 0.89 314 

 �����������������������������  

BHF-RLuh 45.5 4.3 3.4 45.8 1.0 0.75 1.13 16 

BHF-RND13 51.5 4.8 2.1 35.7 5.9 0.52 1.12 28 

BHF-SMu2 53.1 4.3 2.3 36.7 3.7 0.52 0.97 27 

BHA-SSk00 57.5 5.3 3.8 32.3 1.0 0.42 1.1 17 

BFA-SSk00 47.1 3.1 2.9 45.9 1.0 0.73 0.79 19 
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 220-185 185-167 167-145 145-108 108-90 90-50 50-5 

I1 

SHF-Pw94 0.7 13.1 12.6 32.2 2.5 17.3 21.6 

SHF-PwN 1.8 9.3 10.4 32.1 2.4 19.3 24.7 

PHF-T1094 1.4 8.3 8 26.6 4.7 28.7 22.2 

PHF-T594 1.5 9.4 12.8 23.1 2.6 22.3 28.4 

PHF-T694 1.2 8.8 10.3 31 2.3 26.5 20 

PHF-T794 1.9 10.7 12.2 31.2 3.9 21.9 18.2 

PHF-TT94 1.1 9.4 10.7 29.1 5.1 22 22.5 

PHF-TH94 1.6 10.6 11.4 29 3 25.4 18.9 

SFA-Pw94 2.6 11.6 8.9 22 1.2 25 28.6 

SFA-Pg94 2.9 11.3 9.5 24.9 1.9 25.7 23.7 

AHF-RI 1.2 11.6 9.3 25.3 2.2 26.9 23.5 

CHA-ALD 2.1 9.2 10 40.9 0 9.1 28.6 

I2 

PHF-T694 1.5 11.1 12.9 38.2 1 20 15.4 

PHF-TH94 1.3 14.4 12.8 29.6 2.9 19.8 19.1 

SFA-Pw94 2.2 16.2 10.6 22.9 3.1 19.6 25.4 

SFA-Pg94 2.8 16 11.6 29.9 1.4 17.3 21 

AHF-RI 2.5 14.5 11.3 23.9 2.5 22.2 23.1 

CHA-ALD 1.1 11.9 12.7 43.2 0 7.5 23.5 

I3 

SHF-Pw94 0.9 16.8 13 33 2.7 15.4 18.2 

SHF-PwN 2.1 14.3 14 33.7 1.9 13.5 20.5 

PHF-T1094 1.5 14.2 14.3 32 3.2 16.7 18.1 

PHF-T594 1.7 14.5 13.7 23.8 2.8 18.8 24.7 

PHF-T694 1.5 13.3 13.9 36 3 16.5 15.8 

PHF-T794 1.8 14.6 14.6 33.3 3.8 16.3 15.6 

PHF-TT94 1.2 14.3 13.9 31 4.2 16.2 19.2 

PHF-TH94 1.8 14.4 15.5 29.5 2.9 19 16.9 



 328
 

����
�
� ������
���
 ����
��������� 

 220-185 185-167 167-145 145-108 108-90 90-50 50-5 

I4 

SHF-Pw94 0.9 17.1 12.5 32.4 2.1 16.5 18.6 

SHF-PwN 1 14.2 14 33.9 3.3 13.3 20.3 

PHF-T594 1.3 12.1 16 24.6 1.2 22.1 22.7 

PHF-T694 2.3 13.4 14.2 37.5 0.9 17.5 14.2 

PHF-T794 4.7 15.1 15.8 33.1 2.4 14.2 14.8 

PHF-T1094 2.1 16.1 15.4 33.1 1.3 15.7 16.4 

PHF-TT94 1.5 13.7 15.4 30.1 5 16.1 18.1 

PHF-TH94 0.7 15.3 14.5 28.9 2.7 17.7 20.2 

SFA-Pw94 2.7 19.6 12 23 2 17 23.7 

SFA-Pg94 3 18 12 29 2 17 19 

AHF-RI 2 18 12 26 3 19 20 

CHA-ALD 1 15 13 43 0 7 21 

I8 

PHF-T694 3.1 13.9 13.5 37.5 0.6 17.2 14.2 

PHF-TH94 1.2 15 14.3 28.7 2.1 17.5 21.2 

SFA-Pw94 2 20 12.3 23.4 2.7 17.5 22.1 

SFA-Pg94 2.2 18.3 13.1 28.4 2 16.9 19.1 

AHF-RI 1.2 17.5 13.4 25.8 3.6 18.6 19.9 

CHA-ALD 0.9 15.1 13 43.4 0 7.1 20.5 
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����� X  Med Xmin Xmax Q25 Q75 s2 A E W 

������������������ 

C=O 3.0 2.4 0.5 7.3 2.0 4.7 3.1 1.09 1.07 0.895 
COO 14.8 15.3 10.8 17.3 13.4 16.6 3.8 –0.73 –0.26 0.924 
CArO 12.2 12.7 6.9 17.3 8.6 15.3 12.2 –0.04 –1.36 0.941 
CAr 30.0 29.4 24.8 38.3 25.9 33.2 18.0 0.47 –0.88 0.933 

OCO 3.8 3.5 0.5 6.9 2.9 5.6 3.8 0.10 –0.67 0.962 
CHO 12.8 11.0 7.5 22.7 9.0 16.2 20.0 0.87 –0.05 0.913 
CH2O 2.8 2.6 1.3 5.5 2.1 3.3 1.1 1.19 1.63 0.916 
CH3O 3.1 3.1 1.7 4.5 2.4 3.7 0.7 0.12 –0.84 0.971 
��n 17.5 17.4 13.8 20.9 16.1 19.1 3.5 0.03 –0.15 0.973 

ΣCAr 42.2 45.5 33.4 49.5 35.4 46.9 37.1 –0.46 –1.78 0.816 

ΣCCarb  19.4 19.3 11.4 31.5 14.5 26.1 37.5 0.57 –0.74 0.935 

��������������	� 

C=O 3.0 2.6 1.6 4.5 1.7 4.1 1.5 0.15 –2.21 0.875 
COO 13.6 14.1 8.6 17.5 11.0 16.1 9.3 –0.51 –0.37 0.976 
CArO 11.1 9.2 6.7 20.6 7.2 16.5 28.2 1.29 0.28 0.801 
CAr 32.4 32.2 25.0 37.9 31.7 35.4 15.8 –0.82 2.13 0.905 

OCO 2.5 2.3 1.1 4.3 1.7 3.7 1.3 0.63 –0.78 0.932 
CHO 10.9 12.3 3.7 14.2 8.2 14.1 14.2 –1.42 1.61 0.839 
CH2O 2.5 2.7 1.0 3.4 2.2 3.3 0.6 –1.20 2.00 0.895 
CH3O 4.1 4.0 2.6 6.5 3.4 4.4 1.4 1.27 3.02 0.887 
��n 19.8 20.5 13.3 25.7 14.8 22.7 19.3 –0.46 –0.72 0.938 

ΣCAr 43.5 42.0 33.1 58.6 38.8 48.6 65.5 1.01 1.62 0.925 

ΣCCarb  16.0 17.6 6.4 20.7 12.4 20.1 26.8 –1.17 0.81 0.880 

��������������
� 

C=O 2.6 2.6 1.1 3.9 1.6 3.5 1.2 –0.12 –1.75 0.954 
COO 13.1 12.0 9.8 18.9 10.9 15.2 11.3 1.20 0.81 0.890 
CArO 7.8 7.6 4.9 10.9 6.9 8.8 4.1 0.26 0.63 0.980 
CAr 24.9 24.4 21.6 30.2 24.0 25.1 8.1 1.41 3.32 0.846 

OCO 6.3 6.0 3.7 9.6 5.4 6.9 3.8 0.79 1.81 0.947 
CHO 21.1 24.4 12.3 26.6 12.7 26.1 45.0 –0.89 –1.87 0.751 
CH2O 3.3 3.0 2.2 5.6 2.3 3.5 1.6 1.67 3.08 0.832 
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*�
����� X  Med Xmin Xmax Q25 Q75 s2 A E W 

CH3O 2.5 2.3 1.2 4.1 1.8 3.2 1.1 0.53 –0.39 0.973 
��n 18.6 19.9 11.9 24.9 13.2 21.6 26.1 –0.31 –1.58 0.924 

ΣCAr 32.7 32.2 26.5 38.9 31.3 34.9 16.8 0.07 1.12 0.963 

ΣCCarb  30.6 35.6 18.8 37.2 20.5 36.1 73.1 –0.96 –1.77 0.727 

������
��������� 

C=O 2.0 1.7 0.8 3.8 1.5 2.2 1.3 1.16 1.88 0.925 
COO 14.5 15.4 9.0 18.4 12.9 16.8 13.5 –0.82 0.07 0.955 
CArO 9.4 8.2 4.4 14.0 7.4 13.1 16.3 0.06 –2.01 0.921 
CAr 33.6 32.6 26.2 41.7 31.9 35.8 32.3 0.26 0.78 0.979 

OCO 4.1 3.0 3.0 7.4 3.0 4.0 3.6 1.98 3.90 0.690 
CHO 9.9 11.0 4.8 12.0 10.5 11.0 8.3 –2.03 4.35 0.725 
CH2O 2.7 2.7 1.7 3.7 2.6 3.0 0.5 –0.25 1.25 0.972 
CH3O 3.8 3.6 0.7 7.4 3.2 4.0 5.8 0.54 1.89 0.938 
��n 20.0 18.7 12.1 28.9 14.2 26.1 53.5 0.26 –2.47 0.920 

ΣCAr 43.1 44.0 36.9 49.1 40.3 45.0 21.7 –0.11 –0.43 0.985 

ΣCCarb  16.7 18.0 9.5 20.5 16.7 18.7 18.0 –1.66 3.16 0.844 

�����
��������
� 

C=O 2.2 2.1 1.0 4.0 1.7 2.8 0.7 0.41 0.02 0.952 
COO 16.3 15.6 14.3 19.0 15.0 17.4 2.4 0.57 –0.95 0.899 
CArO 10.6 11.0 7.0 13.0 9.4 12.4 4.0 –0.50 –0.69 0.924 
CAr 33.6 32.5 21.0 48.1 29.3 37.9 56.2 0.54 –0.19 0.949 

OCO 2.7 2.5 2.0 4.1 2.0 3.0 0.6 0.75 –0.82 0.790 
CHO 9.0 9.7 4.0 12.2 8.0 10.3 4.8 –0.65 0.40 0.947 
CH2O 2.2 2.1 0.8 3.5 2.0 2.7 0.5 –0.21 0.16 0.956 
CH3O 4.7 4.8 3.0 6.6 4.0 5.4 0.9 0.13 –0.17 0.979 
��n 18.7 18.3 12.6 26.0 15.5 21.9 17.2 0.21 –0.96 0.963 

ΣCAr 44.2 44.7 31.0 56.8 37.7 50.2 63.7 –0.01 –0.92 0.961 

ΣCCarb  13.9 14.0 7.6 19.0 12.0 15.9 9.9 –0.29 –0.13 0.966 

�����
��������� 

C=O 3.1 3.3 2.0 4.0 2.6 3.7 0.7 –0.83 1.32 0.962 
COO 20.1 19.7 18.0 23.0 18.8 21.4 4.4 1.14 2.15 0.915 
CArO 9.4 8.7 7.0 13.1 7.3 11.5 7.6 1.04 –0.03 0.910 
CAr 24.1 24.5 19.0 28.2 21.3 26.9 15.0 –0.62 0.52 0.981 

OCO 2.3 2.2 2.0 3.0 2.0 2.7 0.2 1.52 1.98 0.814 
CHO 11.5 10.5 9.9 15.0 10.0 13.0 5.8 1.76 3.06 0.779 
CH2O 2.5 2.5 2.0 3.0 2.2 2.8 0.2 0.36 1.28 0.976 
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*�
����� X  Med Xmin Xmax Q25 Q75 s2 A E W 

CH3O 4.1 4.1 3.5 4.5 3.8 4.4 0.2 –0.65 0.71 0.979 

��n 22.5 23.6 17.6 25.1 19.8 25.1 12.6 –1.15 0.21 0.852 

ΣCAr 33.4 33.2 26.0 41.3 29.6 37.3 39.1 0.22 1.52 0.948 

ΣCCarb  16.3 15.0 14.2 21.0 14.4 18.2 10.2 1.85 3.46 0.761 

���������������� 

C=O 2.0 2.7 0.5 3.1 1.0 2.9 1.4 –0.64 –2.68 0.831 

COO 16.3 16.6 15.0 17.7 15.2 16.9 1.3 –0.06 –2.13 0.916 

CArO 15.8 17.9 10.0 19.3 13.0 19.0 17.1 –0.83 –1.63 0.851 

CAr 45.9 47.8 38.0 52.8 43.0 48.0 31.6 –0.42 –0.15 0.965 

OCO 1.4 0.0 0.0 4.8 0.0 2.1 4.5 1.43 1.21 0.762 

CHO 1.8 1.1 0.0 6.9 0.0 1.1 8.4 2.04 4.29 0.703 

CH2O 0.6 1.0 0.1 1.0 0.1 1.0 0.2 –0.61 –3.33 0.684 

CH3O 2.7 2.7 0.2 6.0 1.6 3.0 4.6 0.80 1.36 0.953 

��n 13.3 10.8 5.2 21.0 8.9 20.8 51.7 0.25 –2.68 0.865 

ΣCAr 61.8 57.8 56.0 71.9 57.3 65.9 47.2 0.98 –0.95 0.847 

ΣCCarb  3.8 1.2 1.0 12.7 1.0 3.3 25.5 2.05 4.22 0.681 


��������������������������	� 

C=O 2.6 2.4 0.5 7.3 1.7 3.2 1.6 1.046 2.087 – 

COO 15.4 15.4 8.6 23.0 14.2 17.0 7.7 –0.258 0.538 – 

CArO 11.1 10.3 4.4 20.6 8.1 13.1 14.1 0.636 –0.162 – 

CAr 32.0 31.8 19.0 52.8 25.9 35.3 55.6 0.826 0.357 – 

OCO 3.3 3.0 0.0 9.6 2.0 4.1 3.8 0.884 1.065 – 

CHO 11.1 10.5 0.0 26.6 8.0 12.5 33.3 0.780 1.339 – 

CH2O 2.4 2.5 0.1 5.6 2.0 3.0 1.1 0.452 1.704 – 

CH3O 3.7 3.8 0.2 7.4 2.7 4.5 2.0 0.075 0.384 – 

��n 18.4 18.3 5.2 28.9 15.9 21.6 21.9 –0.206 0.168 – 

ΣCAr 43.1 42.8 26.0 71.9 34.9 48.0 90.4 0.657 0.495 – 

ΣCCarb  16.8 15.6 1.0 37.2 12.5 20.1 63.8 0.612 1.070 – 

, Xmin, Xmax�������–������������������
������

��� �������
�
;  
Q25����75 –����������	��������	
������� 
+���,–� ���((�$������ 
������������ ���$���
����–� ��

����� ������� �

-���
-.
����� 
��/���������(����	��������� < (W0.05)����. 
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�������������
 
&���
����������
���������"#-�
���������
����������'��� 

	�����������������	�����������������
������	�����
	��(�
������	�

�
���	��������)������ 

*�
����� X  Med Xmin Xmax Q25 Q75 s2 A E W 

������������������ 

COOH 8.8 9.0 6.0 10.0 8.0 10.0 1.7 -0.84 -0.02 0.831 
ArOH 8.1 9.0 3.0 13.0 8.0 9.0 7.2 -0.46 0.40 0.909 
ArH 13.2 13.0 9.0 20.0 10.0 16.0 11.1 0.38 -0.17 0.914 

AlkOH 8.5 9.0 2.0 15.0 9.0 9.0 9.9 -0.47 2.31 0.757 
CHO 32.6 32.0 29.0 38.0 30.0 35.0 9.1 0.31 -1.32 0.906 
AlkH 29.2 29.0 22.0 38.0 28.0 31.0 13.1 0.62 3.18 0.898 

HAr 0.2 0.2 0.1 0.2 0.2 0.2 0.002 0.03 -0.79 0.977 
HCarb 0.4 0.4 0.4 0.5 0.4 0.5 0.001 0.43 -0.95 0.934 

��������������	� 

COOH 7.3 7.0 6.0 11.0 6.0 7.5 2.8 1.94 4.18 0.753 
ArOH 10.9 10.5 6.0 17.0 9.0 12.5 11.6 0.58 0.59 0.954 
ArH 14.8 14.5 12.0 18.0 13.0 16.5 4.8 0.10 -1.09 0.943 

AlkOH 4.3 3.5 0.0 9.0 2.5 6.5 9.1 0.48 -0.47 0.946 
CHO 32.1 32.5 24.0 38.0 29.5 35.5 21.0 -0.63 -0.11 0.960 
AlkH 31.0 31.0 29.0 35.0 29.5 31.5 3.7 1.28 2.31 0.869 

HAr 0.2 0.2 0.2 0.2 0.2 0.2 0.001 0.29 -0.98 0.931 
HCarb 0.4 0.4 0.3 0.5 0.4 0.4 0.001 -0.91 0.82 0.904 

��������������
� 

COOH 8.9 9.0 6.0 11.0 7.0 10.0 3.1 -0.71 -0.53 0.919 
ArOH 5.7 6.0 2.0 9.0 4.0 7.0 5.2 -0.33 0.06 0.981 
ArH 12.0 12.0 8.0 16.0 11.0 13.0 5.7 0.00 2.07 0.923 

AlkOH 8.6 8.0 3.0 16.0 5.0 11.0 19.6 0.54 -0.20 0.958 
CHO 36.6 37.0 29.0 43.0 33.0 41.0 22.6 -0.28 -0.34 0.986 
AlkH 27.4 27.0 16.0 38.0 23.0 34.0 56.3 -0.09 -0.64 0.977 
HAr 0.2 0.2 0.1 0.2 0.1 0.2 0.001 -0.80 0.46 0.918 

HCarb 0.5 0.5 0.4 0.6 0.4 0.6 0.006 -0.31 -1.43 0.945 

�����
�������
� 

COOH 7.8 8.0 4.0 11.0 7.0 9.0 5.4 -0.57 1.50 0.955 
ArOH 7.7 8.0 5.0 9.0 7.0 9.0 2.7 -0.86 -0.30 0.821 
ArH 13.7 13.0 10.0 20.0 12.0 14.0 11.9 1.44 2.72 0.866 

AlkOH 8.7 6.5 4.0 21.0 5.0 9.0 39.5 2.06 4.47 0.747 
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*�
����� X  Med Xmin Xmax Q25 Q75 s2 A E W 

CHO 26.8 27.0 22.0 32.0 24.0 29.0 12.6 0.08 -0.29 0.977 

AlkH 35.2 35.5 31.0 39.0 32.0 38.0 11.0 -0.17 -2.20 0.917 

HAr 0.2 0.2 0.2 0.3 0.2 0.2 0.002 1.99 4.09 0.753 

HCarb 0.4 0.4 0.3 0.4 0.4 0.4 0.001 -1.81 3.55 0.809 

�����
��������� 

COOH 10.0 10.0 5.0 13.0 9.0 13.0 11.0 -0.82 0.14 0.897 

ArOH 4.8 4.0 2.0 8.0 3.0 7.0 6.7 0.36 -2.41 0.915 

ArH 9.4 10.0 4.0 13.0 9.0 11.0 11.3 -1.17 2.03 0.925 

AlkOH 8.2 8.0 6.0 11.0 8.0 8.0 3.2 0.82 2.36 0.863 

CHO 29.8 29.0 24.0 36.0 27.0 33.0 22.7 0.21 -1.27 0.978 

AlkH 37.8 39.0 34.0 42.0 34.0 40.0 13.2 -0.20 -2.59 0.867 

HAr 0.1 0.1 0.1 0.2 0.1 0.1 0.002 -1.43 3.01 0.853 

HCarb 0.4 0.4 0.3 0.5 0.4 0.4 0.002 0.41 -0.96 0.974 


���������������������������� 

COOH 8.5 9.0 4.0 13.0 7.0 10.0 4.2 0.10 -0.09 - 

ArOH 7.7 8.0 2.0 17.0 5.0 9.0 10.3 0.41 0.80 - 

ArH 12.9 13.0 4.0 20.0 11.0 15.0 10.6 -0.03 0.71 - 

AlkOH 7.6 8.0 0.0 21.0 5.0 9.0 16.5 0.91 2.23 - 

CHO 32.0 32.0 22.0 43.0 29.0 35.0 23.2 0.03 -0.28 - 

AlkH 31.3 31.0 16.0 42.0 29.0 34.0 28.8 -0.33 0.70 - 

HAr 0.2 0.2 0.1 0.3 0.2 0.2 0.002 -0.21 1.52 - 

HCarb 0.4 0.4 0.3 0.6 0.4 0.5 0.004 0.59 0.37 - 

X , Xmin, Xmax�������–������������������
������

��� �������
�
�� 
Q25����75 –����������	��������	
������� 
+� ��,-� ���((�$������ 
���������� �� ���$���
���� -� ��

����� ������� �

-���
-.
����� 
��/���������(����	��������� < (W0.05)����. 
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�������������� 

 
1H,1H COSY�	
�����
������������������PHA-T10L98. 

 
1H,1H COSY�	
���������������������	���(PHHD-T10L98). 
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1H,13C������	
�����
������������������PHA-T10L98. 

 
1H,13C������	
���������������������	���(PHHD-T10L98). 
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1H,1H COSY�	
�����
������������������PHA-T7H98. 

 
1H,1H COSY�	
���������������������	���(PHHD-T7H98). 
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1H,13C������	
�����
������������������PHA-T7H98. 

 
1H,13C������	
���������������������	���(PHHD-T7H98).
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�������������	 
�������������	��������������������
∆Kd)��������������������

��������	����	�������������� ������� 
��������������	����	�	���� 

No !�����-
������� 

"��������� ∆Kd No !�����-
������� 

"��������� ∆Kd 

1 C7H6O4 3,4-
#��������-
 ���������

��	���� 

-2.21 33 C7H12O6 $��������	���� 0.23 

2 C7H6O4 3,5-
#��������-
 ���������

��	���� 

-2.21 34 C4H6O2 �����������

��	���� 
0.23 

3 C9H10O5 "���������

��	���� 
-0.41 35 C4H6O2 %������������

��	���� 
0.23 

4 C7H6O5 3,4,5-
&��������c�-
 ���������

��	���� 

-2.55 36 C6H10O7 
������������

��	���� 
0.24 

5 C7H6O3 3-

������ ��-

�������

��	���� 

-0.74 37 C4H8O2 %�	������

��	���� 
0.25 

6 C7H6O3 4-

������ ��-

�������

��	���� 

-0.74 38 C9H8O4 ��� ��	������

-��	�	�����-�� 
0.27 

7 C9H10O2 
���������-
������	���� 

-0.31 39 C10H8O4 2-��� ��	���-
���������	���� 

0.27 

8 C9H11O2N '���������� -0.29 40 C10H10O4 !�����������-
������	����� 

0.28 

9 C4H8O2 1,4-#���	��� -0.19 41 C10H10O4 1,2-'������-
����	�	�����-�� 

0.28 

10 C3H6O ()���� -0.15 42 C3H6O3 %��������

��	���� 
0.29 

11 C7H6O2 !���������

��	���� 
-0.14 43 C5H9O4N 
������������

��	���� 
0.30 

12 C2H6O *����� -0.08 44 C4H7O4N (	
����������

��	���� 
0.31 

13 C5H11O2NS %������� -0.05 45 C4H4O4 %����������

��	���� 
0.32 



 341
 

14 C8H8O2 '������	�	-
������	���� 

-0.04 46 C8H6O4 '��������

��	���� 
0.32 

15 C18H16O5 4-[4-(2-
��� �-

�	� ������)- 

-0.04 47 C8H6O4 &������������

��	���� 
0.32 

16 C18H16O5 '���� �����

-������	���� 
-0.04 48 C3H4O2 (���������

��	���� 
0.32 

17 C6H13O2N +��)�� -0.03 49 C2H2O3 
����	�������

��	���� 
0.33 

18 C6H12O6 
������ -0.01 50 C3H6O2 ���
��������

��	���� 
0.34 

19 C3H8O3 
��)���� 0.00 51 C2H4O3 
����������

��	���� 
0.33 

20 CH4O %������ 0.02 52 C2H4O2 ,�	�	����

��	���� 
0.35 

21 C9H8O4 ()����	���)

�������

��	���� 

0.03 53 C6H10O8 
����������

��	���� 
0.35 

22 C8H8O3 2-
%����	� ��-

�������

��	���� 

0.04 54 CH2O2 %����������

��	���� 
0.38 

23 C5H11ONS ����� 0.05 55 C6H10O4 (��
�������

��	���� 
0.40 

24 C6H12O2 
��	�������

��	���� 
0.05 56 C7H12O4 ������������

��	���� 
0.41 

25 C6H12O4N2

S2 
-�	��� 0.07 57 C5H8O4 
����������

��	���� 
0.41 

26 C5H9O2N ������ 0.07 58 C5H6O4 
������������

��	���� 
0.41 

27 C4H9NO3 &������ 0.09 59 C4H6O6 ���������	���� 0.42 

28 C3H7O3N "���� 0.11 60 C6H8O7 +��������

��	���� 
0.42 

29 C3H7O2N (����� 0.12 61 C4H6O5 %����������

��	���� 
0.42 

30 C2H5O2N 
��)�� 0.15 62 C4H6O4 .��������

��	���� 
0.43 

31 C5H10O2 /�����������

-������	���� 
0.20 63 C3H4O4 %���������

��	��� 
0.44 

32 C5H10O2 �������������

��	���� 
0.20 64 C2H2O4 0���������

��	���� 
0.47 
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�������������� 
"
�	������������������	�����������	
������������������	�����



�	������������������	������	����1���
ε*)exp�
��������� 

"��������� /������������
��,'�/ 
�������������
��"��� 

(ε*)exp�
��������� 

!�����	���������� 0.0514 0.0048 

3-�����
��
������� 0.0427 0.0061 

5-������	��������	�	���  0.0763 0.0083 

4-������	��������	�	��� 0.0526 0.0097 

3-������	� �������� 0.0855 0.0111 

2-�����	� �������� 0.0967 0.0117 

'��������
����	� 0.162 0.0186 

'��������
������ 0.162 0.0186 

2,3-������	� �������� 0.316 0.0297 

3,5-������	� �������� 0.318 0.0326 

����������� 1.068 0.0872 


�������  1.278 0.1005 

�ε�����������	
�������
����×��������	
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�
��

�
�


�
��

�
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�
�

�
��

� �
	 � �
	

�ε�����������	
���

��������	

 (ε*)exp 


��� ���� ��� �� 	������	����1��� ����2����� 
��1���� 
���

,'-��������������� �� 
��1����
���"���-���������������
(I,'/IC����� ���� ��������������� 	�����������

�	
������������
�����	�����

�	���������������� 
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�������������	 

����������	��
��
�
�����
����������
��� 
	��3���2�������	
��	������������		����
SD �����������	
��	����������

���		���
SD ��������
w1): 

 
( )

�������� =

n x x

m

j j

j

m

−

−
=

∑
2

1

1
 

 
( )

�������	
 =

x x

n m

ji j

i

n

j

m j

−

−
==
∑∑

2

11  

 1 SD����� ��������w =  

��� 
m –���	����	������		��� 
nj –���	�������������������		��j; 

n=Σnj –���	����	���������������� 

x  –�� 1���	���������	���
�����
�	����������
����������������� 

x j  –�	���������	���
�������������������������		��j; 

x ji  –������������	���
�����������������������i����		��j. 

���#�	
��	���������	�
w2): 
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 ( )2 ( ( 1))

2

m m

jkw w
−

= ∏ . 

���#�	
��	���������	�'�2��� (w3): 
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