




−1
−8 −4 0

0

4

1

8
−1

−8 −4 0

0

4

1

8

1

−1
−8 −4 0

0

4 8

1

−1

0

0 4 8 12 16 20

1

−1

0

255 10 15 20

1

−1

0

0 4 8 12 16



0

0.008

4000 3000 2000 1000 600

0.016

A
b

s
o

r
b

a
n

c
e

0.024

0.032

N
C

O
, 

C
C

, 
C

Wavenumber (cm
−1

)

–
C

O
O

R

C
–

O

U
n

s
a
tu

r
a
te

d
 C

–
H

S
a
tu

r
a
te

d
 C

–
H

A
m

id
e
 I

II

–
O

H
, 

–
NH
2

–
CH
3,

C
–

N
,

N
–

H

0

0.008

4000 3000 2000 1000 600

0.016

A
b

s
o

r
b

a
n

c
e

0.024

Wavenumber (cm
−1

)

–
C

O
O

R

C
–

O

U
n

s
a
tu

r
a
te

d
 C

–
H

S
a
tu

r
a
te

d
 C

–
H

A
m

id
e
 I

II

–
O

H
, 

–
NH
2

–
CH
3,

C
–

N
,

N
–

H

N
C

O
, 

C
C

, 
C

–
C

O
O

R

U
n

s
a
tu

r
a
te

d
 C

–
H

S
a
tu

r
a
te

d
 C

–
H

A
m

id
e
 I

II

–
O

H
, 

–
NH
2

–
CH
3,

C
–

N
,

N
–

H

N
C

O
, 

C
C

, 
C

0

0.006

4000 3000 2000 1000 600

0.012

A
b

s
o

r
b

a
n

c
e

0.018

Wavenumber (cm
−1

)

–
C

O
O

R

C
–

O

U
n

s
a
tu

r
a
te

d
 C

–
H

S
a
tu

r
a
te

d
 C

–
H

A
m

id
e
 I

II

–
O

H
, 

–
NH
2

–
CH
3,

C
–

N
,

N
–

H

N
C

O
, 

C
C

, 
C



2000 1500 1000 650

A
b

s
o

r
b

a
n

c
e

Wavenumber (cm
−1

)

C
a
r
b

o
h

y
d

r
a
te

A
m

id
e
 I

II

A
m

id
e
 I

I

A
m

id
e
 I

E
s
te

r

(a)

(b)

(c)



−0.2 −0.1 0

b3

c10

b5

a3

c1

c8

b4

c5

c7

c6

a8

a1 

a4

b1

c2 

c4

a10SC1b

SC1a

C2

C1

a9

a5

a7

b2

b9

a6

b8

b10

c3

a2

c9

b6

b7

−0.3−0.4−0.5−0.6−0.7−0.8−0.9

Similarity





0

300 250 200 150 100 50 0

e number of  data

d1

1

−1

04080120160

e number of  data

d20

1

2

−1

−2

020406080

e number of  data

d3

8

4

0

−4

−8

010203050 40

e number of  data

d4

4

0

−4

010

e number of  data

52030 25 15

d5

1

0

−1

0

300 250 200 150 100 50 0

e number of  data

d1

1

−1

e number of  data

04080120160

d20

1

−1

020406080

e number of  data

d3

1

0

−1

010203050 40

e number of  data

d4

2

0

1

−2

−1

010

e number of  data

52030 25 15

d5

8

4

0

−8
−4



0

300 250 200 150 100 50 0

e number of  data

d1

1

−1

04080120160

e number of  data

d20

1

−1

e number of  data

020406080

d3

2

4

0

−4

−2

010203050 40

e number of  data

d4

2

0

1

−2

−1

010

e number of  data

52030 25 15

d5

4

0

−4



02080 4060

010

e number of  data

e number of  data

2050 40 30

d3

d4

4

1

2

0

2

0

−4

−2

−1

−2




