
RESULTS AND DISCUSSION
CHAPTER IV

4.1 X-ray Diffraction Characterization

Wide Angle X-ray Diffractometer (พAXD) was used to determine the 
protein structure as shown in Fig 4.1.
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Figure 4.1 The XRD spectra of: (A) sericin Jul, (B) sericin Dok Bua, and (C) sericin 
Nang Noi.

The XRD spectra of each sericin showed the same trend of broad peak that 
means all sericin proteins have amorphous structure.
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4.2 Thermal Characterization

T en roerature (°C1

Figure 4 .2  T G A  th erm o g ra m s of: (A )  ser ic in  Jul, (B )  ser ic in  N a n g  N o i ,  and (C )  
ser ic in  D o k  B u a .

F ro m  th e  d e r iv a tiv e  T G A  th erm o gra m  c u rv es , th e  d e c o m p o s it io n  
tem p era tu res o f  a ll ser ic in s  w e r e  ab o u t 315 °c.

<๓ บ
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Table 4.1 M o is tu r e  c o n ten t (% ) and o n se t  tem p era tu re  (°C ) o f  se r ic in

S er ic in M o is tu r e  c o n te n t (% ) O n se t T em p era tu re  (°C )

Jul 5 .6 6 2 6 0 .8

N a n g  N o i 6 .2 2 2 6 1 .8

D o k  B u a 7 .41 2 7 0 .4
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4.3 FT-IR Characterization
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W a v en u m b er  (c m '1)
Figure 4.3 FT-ER sp ectra  of: (A )  ser ic in  D o k  B u a  , (B )  ser ic in  N a n g  N o i, and (C )  
ser ic in  Jul.

F T -IR  sp ectra  o f  all ser ic in s  sh o w e d  N H  stre tch in g  b a n d  at 3 4 4 0 -3 4 2 0  and  
1 5 6 0 -1 5 3 0  c m ’1, O H  stre tch in g  band at 3 6 0 0  c m '1, c=0 stre tch in g  b an d  at 1 6 8 0 -  
1 6 4 0  c m '1 and c=0 sy m m e tr y  stre tch in g  at 1 4 0 0  cm '1. T h e  in te r e s tin g  p o in t  w a s  th e  
d ifferen t ab so rb a n ce  o f  ea ch  ser ic in . F rom  F ig u re  4 .3 , ser ic in  D o k  B u a  h as th e  
h ig h e s t  ab so rb a n ce  fo llo w e d  b y  ser ic in  N a n g  N o i and se r ic in  Jul h a s  lo w e s t  
ab so rb a n ce . T h is  ca n  b e  e x p la in e d  b y  th e  am o u n t o f  a m in o  a c id  c o m p o s it io n  o f  ea c h  
ser ic in . S er ic in  D o k  B u a  and ser ic in  N a n g  N o i  h a v e  18 a m in o  a c id s , s e r ic in  Jul h as  
o n ly  14 a m in o  acid s.
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T h e  m o r p h o lo g y  and th e  fib er d ia m eter  o f  th e  fib er  c o a te d  w ith  ser ic in  w a s  
in v e s t ig a te d  u s in g  S E M . T h e  av erag e  fib er  d ia m eter  o f  e a c h  ser ic in  co n ce n tr a tio n  
w a s  c a lc u la te d  fro m  th irty  S E M  p ictu res. F ig u res 4 .4  -  4 .6  d em o n str a te  that th e  
N y lo n  and  P E T  fib er  d ia m eters  in crea sed  s lig h t ly  w ith  in crea sed  ser ic in  
con cen tra tio n .

T h e  m o r p h o lo g y  o f  th e  co a ted  fib er w a s  sh o w n  in F ig u r e s  4 .7 - 4 .1 4 .  It w a s  
ob serv ed  that th e  se r ic in -c o a te d  fib er  w a s  sm o o th  a lo n g  w ith  th e  fib er  and h as so m e  
jo in t  b e tw e e n  th e  tw o  fib ers that acts lik e  g lu e  T h e m icro g ra p h s rev e a l th e  fracture  
o f  ser ic in  f i lm  in d ic a tin g  that ser ic in  film  is  rather brittle.

4.4 Morphological Characterization
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Figure 4.4 E ffe c t  o f  se r ic in  N a n g  N o i  c o n cen tra tio n  o n  fib er  d iam eter: (A )  N y lo n  
fib er , and ( B )  P E T  fib er a fter  coa tin g .
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Figure 4.5 Effect of sericin Jul concentration on fiber diameter: (A) Nylon fiber,
and (B) PET fiber after coating.
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Figure 4.6 E ffe c t  o f  ser ic in  D o k  B u a  co n cen tra tio n  o n  f ib er  d iam eter: (A )  N y lo n  
f ib er , and (B )  P E T  fib er a fter coa tin g .
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Figure 4 .7  S E M  m icro gra p h  o f  N y lo n  fib er  b e fo re  co a tin g .

Figure 4.8 S E M  m icro gra p h  o f  P E T  fib er  b efo re  co a tin g .
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Figure 4.9 SEM micrographs of sericin Jul: (A) 10%, (B) 15%, and (C) 20% coated on
PET fiber.
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Figure 4.10 SEM micrographs of sericin Jul: (A) 10%, (B) 15%, and (C) 20% coated
on Nylon fiber.



26

Figure 4.11 SEM micrographs of sericin Nang Noi: (A) 10%, (B) 15%, and (C) 20%
coated on PET fiber.
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Figure 4.12 SEM micrographs of sericin Nang Noi: (A) 10%, (B) 15%, and (C) 20%
coated on Nylon fiber.
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Figure 4.13 SEM micrographs of sericin Dok Bua: (A) 10%, (B) 15%, and (C) 20%
coated on PET fiber.
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Figure 4.14 S E M  m icro g ra p h s o f  ser ic in  D o k  B ua: (A )  10% , (B )  15%  and (C ) 20 %  
c o a te d  o n  N y lo n  fib er.
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The concentration of hydroxyl radicals in the reaction can be measured 
directly from peak area of DMPO-OH spin adducts by using ESR. A decrease in 
concentration of DMPO-OH spin-adduct indicates that the reaction has low 
concentration of hydroxyl radicals.

4.5 Antioxidant Efficiency Characterization

C2
Cl
B2
B1
A2
A1
Standard

Figure 4.15 Peak areas of DMPO-OH spin adduct from ESR spectrum: (Al, A2) 
sericin Jul 10, and 20%, (Bl, B2) sericin Dok Bua 10, and 20%, and (Cl, C2) sericin 
Nang Noi 10, and 20% respectively.

The peak area of the standard is the initial concentration of hydroxyl radical 
in the reaction without sericin. Clearly sericin reduces the concentration of the 
hydroxyl radicals, and hence sericin has antioxidant efficiency.
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Al A2 B1 B2 Cl C2

Figure 4.16 % Antioxidant efficiency of sericin: (Al, A2) sericin Jul 10, and 20%, 
(Bl, B2) sericin Dok Bua 10, and 20%, and (Cl, C2) sericin Nang Noi 10, and 20% 
respectively.

Figure 4.16 shows the antioxidant efficiency resulting from Figure 4.15 by 
using Equation 4.1.

100%*(standard peak area - sample peak area)% Antioxidation = -----------------------------------------------------  (4.1)Standard peak area
There is a slight increase in antioxidant efficiency with increasing sericin 

concentration. Sericin Jul has the highest antioxidant efficiency, followed by sericin 
Dok Bua, and sericin Nang Noi has the lowest antioxidant efficiency.
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4.6 Antifungal Efficiency Characterization

Figure 4.17 Zone of fungus inhibition of sericin: (A) sericin Dok Bua, (B) sericin 
Jul, and (C) sericin Nang Noi.

From Figures 4.17, from the length of fungus inhibition, sericin Dok Bua 
and Jul have comparable effective and Nang Noi has the lowest capacity. 
Furthermore, antifungal efficiency increased when the concentration of sericin 
increased.
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It appeared from the NA plate that two types of bacteria colony was 
observed; the white colony (Bacillus type) which appeared around the sericin sample 
and the yellow colony (Micrococcus type) which appeared slightly around the sericin 
sample. It can be concluded that all sericin samples had no Bacillus type bacteria 
inhibition capacity but still had Micrococcus type inhibition capacity.

4.7 Antibacterial Efficiency Characterization

Table 4.2 Amount of micrococcus type of bacteria colony counted around sample 
with circle area 2.672 cm2 and the standard area 1.850 cm

Colony counting 
area

Seicin Dok Bua 
(Colony)

Sericin Nang Noi 
(Colony)

Sericin Jul 
(Colony)

20% Sericin 4 5 2

15% Sericin 5 7 3

10% Sericin 7 12 6

Standard area 15 18 7

Figure 4.18 shows % Antibacterial (Micrococcus type) of sericin obtained 
by using Equation 4.2.

100-( 100* colony from sample area)% Antibacterial = colony from standard area (4.2)
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Figure 4.18 % Antibacterial (micrococcus type) of sericin: (Al, A2, A3) sericin 
Dok Bua 10, 15, and 20%, (Bl, B2, B3) sericin Nang Noi 10, 15, and 20%, and (Cl, 
C2, C3) sericin Jul 10, 15, and 20% respectively.

From Figure 4.18, the antibacterial efficiency increased when the 
concentration of sericin increased. Furthermore, from the amount of bacteria 
colonies, sericin Dok Bua had the highest antibacterial capacity, while Nang Noi was 
second and Jul had the lowest capacity.
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