
1

Egypt. J. Bot. 58, No. 2 (2018)

GREEN SYNTHESIS OF SILVER NANOPARTICLES FROM CAPITULA EXTRACT...

Appendix 1. Data matrix of 76 character states of morphology of Launaea species.

                   Species

Criteria 
L.

 n
ud

ic
au

lis

L.
 in

ty
ba

ce
a

L.
 m

as
sa

ue
ns

is

L.
 c

ap
ita

ta

L.
 a

ng
us

tif
ol

ia
 su

bs
p.

 
an

gu
st

ifo
lia

L.
 a

ng
us

tif
ol

ia
 su

bs
p.

 
ar

ab
ic

a

L.
 fr

ag
ili

s s
ub

sp
. 

fr
ag

ili
s

L.
 fr

ag
ili

s s
ub

sp
. 

te
nu

ilo
ba

L.
 m

uc
ro

na
ta

L.
 c

as
si

ni
an

a

1 1 1 1 1 1 1 2 2 2 2
2 2 2 2 2 2 2 2 2 2 2
3 2 2 2 1 2 2 2 2 2 2
4 3 4 4 1 4 4 4 2 2 4
5 3 3 3 1 2 2 4 4 4 4
6 1 2 2 2 1 2 1 1 1 1
7 1 1 2 1 2 2 1 2 1 2
8 2 1 1 2 1 1 1 1 1 1
9 1 1 1 1 1 1 1 1 4 1
10 1 1 1 1 1 1 1 1 1 1
11 1 5 1 3 1 1 3 3 3 3
12 3 2 2 2 4 4 4 4 4 4
13 1 2 1 1 1 1 2 2 1 1
14 1 1 2 2 1 1 3 3 1 1
15 1 3 1 1 3 3 3 3 3 3
16 2 2 3 2 2 2 2 2 3 3
17 1 1 1 1 1 1 2 1 2 2
18 2 1 2 2 1 1 3 3 4 4
19 1 1 1 2 1 1 1 1 1 1
20 2 2 1 2 2 2 2 2 2 2
21 3 2 3 2 4 4 4 4 4 4
22 1 1 3 3 4 4 4 4 2 2
23 1 3 3 4 2 2 2 2 2 2
24 1 1 1 2 1 1 1 1 1 1
25 2 1 1 3 3 3 3 3 2 2
26 2 1 1 3 3 3 3 3 3 3
27 2 1 1 1 3 3 3 3 3 3
28 3 2 2 1 4 4 3 3 3 3
29 3 3 3 2 3 2 3 3 2 1
30 1 1 1 1 2 2 1 1 1 1
31 1 1 1 1 2 2 2 2 1 1
32 1 1 2 2 2 2 2 2 1 1
33 1 1 1 2 1 2 1 1 1 1
34 1 1 1 1 1 1 1 1 1 1
35 1 1 1 1 1 1 1 1 1 1
36 3 1 1 1 1 1 1 1 1 1
37 1 1 1 1 1 1 1 1 1 1
38 1 1 1 3 1 1 2 2 1 1
39 2 1 1 2 3 3 3 3 2 2
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40 1 1 1 1 1 1 1 1 1 1
41 2 2 2 2 1 1 1 1 1 1
42 2 2 2 2 2 2 2 2 2 2
43 2 2 2 1 4 4 3 3 2 2
44 3 3 3 4 5 5 5 5 5 5
45 4 1 1 1 4 4 3 3 3 3
46 1 1 1 1 4 4 3 3 3 3
47 2 1 1 1 2 2 1 1 1 1
48 3 1 1 1 2 2 3 3 2 2
49 2 1 1 1 2 2 3 3 2 2
50 2 2 2 1 1 1 1 1 1 1
51 2 2 2 2 2 2 2 2 2 2
52 1 1 1 3 1 2 2 1 1 1
53 2 2 1 1 3 2 3 3 3 4
54 1 1 1 3 2 2 2 2 2 2
55 2 2 2 2 1 1 1 1 1 2
56 4 4 4 1 3 3 2 2 3 3
57 2 2 2 3 2 2 1 1 1 3
58 1 2 2 2 1 2 1 1 1 1
59 1 2 2 2 1 1 2 2 2 1
60 1 2 2 1 1 1 1 1 1 1
61 1 1 1 1 2 2 2 2 2 2
62 1 1 1 1 1 1 1 1 2 2
63 2 2 2 2 1 1 3 3 3 3
64 3 3 3 1 3 3 3 3 2 2
65 1 1 1 2 1 2 1 1 2 1
66 2 1 1 2 2 2 2 2 2 2
67 2 2 1 2 3 3 1 2 3 3
68 1 1 1 1 2 2 1 1 1 1
69 1 1 1 1 1 1 2 2 2 2
70 2 2 2 1 3 3 2 2 2 2
71 3 2 1 1 2 1 3 1 2 2
72 1 1 1 2 1 1 1 1 1 2
73 2 2 2 1 2 1 2 2 2 1
74 1 1 1 1 2 2 2 2 2 2
75 2 2 2 3 2 1 2 2 2 2
76 2 2 2 1 2 2 2 2 2 1
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Appendix 2. FTIR criteria of Launaea species.
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O-H stretching vibrations of hydroxyl 
groups 1 1 1 1 1 1 1 1 1 1

H-bonded alcohols, phenols 1 1 1 1 1 1 1 1 1 1

N-H stretching of 1° and 2° amines and 
amides 1 1 1 1 1 1 1 1 1 1

C-H stretching of CH2 1 1 1 1 1 1 1 1 1 1

(NH)C=O stretching 1 1 0 1 0 0 0 0 0 0

NO2 1 1 1 1 0 0 0 0 0 0

C-N stretching of aliphatic amines or to 
alcohols or phenols 1 1 1 1 0 0 0 0 0 0

O-SI-O stretching 1 1 1 1 0 0 0 1 0 0

C-H stretching of aldehyde 1 0 0 0 0 0 0 0 0 0

C-N stretching of primary and secondary 
amines 0 0 1 1 0 0 0 0 1 1

NH2 Wagging of amino 0 0 1 0 1 1 0 1 1 1

Lead 0 0 1 1 0 0 0 0 0 0

N-H stretching of aliphatic and aromatic 
amines 0 0 1 1 0 0 0 1 0 0

C=C or C-N stretching of aromatic  amines 0 0 0 0 1 1 1 0 0 0

C-O vibration 0 0 0 0 1 1 0 1 0 0

C-Cl bending 0 0 0 0 1 0 0 0 0 0

-C-O-C 0 0 0 0 1 1 1 1 0 0

C=C stretching of alkene 0 0 0 0 0 1 0 0 0 0

C-N stretching of aromatic and aliphatic  
amines 0 0 0 0 0 0 1 0 0 0

C–C–N asymmetric stretching vibration 0 0 0 0 0 0 1 0 0 0

C-N,C=N stretching 0 0 0 0 0 0 1 0 0 0

C-Cl stretching 0 0 0 0 0 0 0 0 1 1

C-N  stretching of amino 0 0 0 0 0 0 0 0 1 1

C-H stretching of alkane 0 0 0 0 0 0 0 0 1 0


