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รูปแบบโปรติโอมิกส์และฤทธ์ิต้านเช้ือราของสารสกดัรังนกในประเทศไทย 

 

Wirapong Kantamala (วริะพงษ ์คนัธะมาลา)* Saowanee Jongjirasiri (เสาวณี จงจิระศิริ)**  
Dr.Sophon boonlue (ดร.โสภณ บุญลือ)*** Dr.Sakda Daduang (ดร.ศกัดา ดาดวง)**** 

 

ABSTRACT 
Edible bird’s nest (EBN) is a natural product produced by salivary glue of the swiftlets. EBN is popular 

from its nutraceutical properties. Its main composition is proteins. Four Swiftlets species are found in South of 
Thailand. However, there are no reports of a proteomic profile of EBN in Thailand. Thus, this study focused on 
proteomic study to clarified protein pattern in EBN extract. Crude protein extract was prepared by dissolved in double 
distilled water and subjected to liquid-phase isoelectric focusing (LIEF) and two-dimensional electrophoresis (2-DE) 
for comprehensive analysis of EBN proteins. The 2-DE pattern of EBN proteins showed 42 protein spots. Thirteen 
protein spots were selected for identification by liquid chromatography– tandem mass spectrometry (LC-MS/MS) and 
analyzed for peptide mass fingerprint by Swiss Prot software. The result showed acidic mammalian chitinase as a 
major whereas lysyl oxidase homolog and ovoinhibitor-like are minor proteins. Chitinase have biological function to 
digest a chitin component of fungi cell walls. Therefore, antifungal activity was tested by well-agar diffusion 
methods.  
 

บทคดัย่อ 
รังนก คือผลิตภณัฑธ์รรมชาติท่ีสร้างมาจากน ้ าลายของนก swiftlets  รังนกไดรั้บความนิยมเน่ืองจากคุณสมบติั

ความเป็น nutraceutical โปรตีนเป็นองค์ประกอบหลกัท่ีพบในรังนกซ่ึงคาดว่ามีฤทธ์ิทางการแพทย ์นก swiftlets ทาง
ภาคใตข้องประเทศไทย มีทั้งหมด 4 สายพนัธ์ุ อยา่งไรก็ตามยงัไม่มีการรายงานถึงรูปแบบโปรติโอมิกส์ของรังนกสกดั
ภายในประเทศไทย ดงันั้นในการศึกษาคร้ังน้ีจึงมุ่งท่ีจะศึกษารูปแบบโปรติโอมิกส์ โดยการสกดัโปรตีนดว้ยน ้ ากลัน่ 
แลว้แยกดว้ยเทคนิค liquid-phase isoelectric focusing (LIEF) และ two-dimensional electrophoresis (2-DE) พบโปรตีน
ทั้ งหมด 43 spot และได้เลือก 13 spot เพื่อระบุชนิดด้วยเทคนิค liquid chromatography–tandem mass spectrometry 
(LC-MS/MS) และวเิคราะห์ดว้ย  peptide mass fingerprint mapping ในฐานขอ้มูล Swiss Prot  พบวา่ภายในรังนกสกดัมี
โปรตีน acidic mammalian chitinase เป็นองคป์ระกอบหลกั และ lysyl oxidase homolog รวมทั้ง ovoinhibitor-like เป็น
องคป์ระกอบรอง ซ่ึง chitinase สามารถยอ่ย chitin ซ่ึงเป็นองคป์ระกอบของผนงัเซลลร์า จึงไดท้ าการทดสอบคุณสมบติั
ตา้นเช้ือราดว้ยวธีิ well-agar diffusion 
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Introduction 
Edible bird’s nest (EBN) is made of swiflets 

saliva secreted by salivary glue. EBN distributed in 
Malaysia, Vietnam, Indonesia, and Thailand 
(Xiaoqing et al., 2012) . In Chinese, EBN have been 
used for medicine since the Tang and Sung dynasties 
( Koon et al., 2002) . Recently, many studies have 
shown that the EBN extract can stimulate DNA 
synthesis in 3T3 fibroblasts, induce cell proliferation 
in rabbit corneal keratocytes ( Fadhilah et al., 2011; 
Kong et al., 1987) . Over 60 percent of the 
components is protein ( Norhayati et al., 2010) . 
Therefore, it is important to determine the proteins 
and deeply analyze those proteins to discover the 
outstanding function of EBN.  

Two-dimensional electrophoresis (2 -DE) is the 
method using for proteomic analysis. Proteins were 
separated by isoelectric point for the first dimension, 
and according to molecular weight by sodium 
dodecyl sulfate (SDS) electrophoresis in the second 
dimension (Patrick et al., 1974).                            

Acidic mammalian chitinase-like found in EBN 
( Sami et al., 2001) . Chitinase is hydrolytic enzyme 
that digest glycosidic bonds in chitin. From the above 
features, chitinase may have antifungal activity 
because chitin is a common constituent of the cell 
walls of fungi.  

However, there are no reports of a proteomic 
profile of EBN in Thailand. Therefore, this study 
focused on proteomic study to clarified protein pattern 
in EBN extract and function of proteins in Thailand. 
 
Materials and Methods 

EBN samples 
EBN samples were collected from the South of 

Thailand. Samples were labeled and freeze-dried for 

12 h. The nests were grounded in a mortar at     4 °C 
and then stored at -20 °C until protein extraction. The 
codes and descriptions of the samples were listed in 
Table 1. 

 
Table 1 Information of EBN Samples 

sample 
code 

province sample 
color 

sources 

1 Trang White house nest 
2 Trang Orange house nest 
3 Surat Thani White house nest 
4 Surat Thani Yellow house nest 
5 Nakhon  

Sihammarat 
White house nest 

6 Chumphon Red cave nest 
7 Pattani White house nest 
8 Pattani Yellow EBN extract 

 
Crude Protein Extraction from EBN.  
EBN samples 1.0 g was dissolved with 50 mL of 

ddH2O at 4 °C for overnight and centrifuged at 10000 
rpm for 10 min, the supernatants were lyophilized and 
stored at -20 °C. The lyophilized proteins analysis by 
7.5% gel SDS-PAGE 
 

Two-Dimensional PAGE.  
The lyophilized protein prepared above was 

resolved in rehydration buffer. The first-dimensional 
(IEF) was performed on 7 cm pH 4-7 linear IPG strips 
at 20 °C. The IEF procedure was as follows: (i) 100 
V, step-and-hold, 1 h; (ii) 300 V, step-and-hold, 0:40 
h; (iii) 500 V, stepand-hold,0:40 h; (iv) 4000 V, 
gradient, 3 h; (v) 4000 V, step-and-hold, 02:30; (vi) 
5000 V, gradient, 01:00; (vii) 5000 V, step-and-hold, 
01:00. Two-dimensional analyzed by 13% SDS-
PAGE. The protein spots were collected by different 
pI and mass. 
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Liquid chromatography–tandem mass 
spectrometry (LC-MS/MS)  

The protein spot was cut out and then digested in 
gel. Peptide mass fingerprint mapping was performed 
using an LC-MS/MS plus mass spectrometer. proteins 
were identified by Swiss Prot database. 
 

Fungal Strains and potatoes dextrose agar 
(PDA) 

The pathogenic fungal Rhizoctonia solani, 
Fusarium oxysporum, Cephalosporium acremonium, 
Sclerotium rolfsii were obtained from Department of 
Microbiology, Faculty of Science, Khon Kean 
University, then the culture were sub-cultured into 
PDA for 24-72 h at 30 °C. After that, The culture 
were treated by EBN with 50, 100, 200 ,300 and 500 
µg of total protein by well-agar diffusion method, 
then, incubate the culture for 3-7 days for detection. 
The inhibition zone were measured.    
  
Result and Discussion 

Gel Electrophoresis 
Polyacrylamide gel electrophoresis (SDS) had 

been used for studying pattern protein of EBN with 
different sources, colors and locations) (Fig. 1). 
Sample number 1-7 showed protein patterns 
consisting of the homologous protein. The major 
groups of protein were 88, 84, 70, 62, 56 kDa 
whereas the minor groups included 80, 51, 41, 30 
kDa. The sample number 8 did not show any pattern 
protein estimated from protein degradation, during 
processes of extract preparation. 
 
 
 

Two-Dimensional PAGE 
Two-dimensional gel electrophoresis was used to 

resolve proteins in the EBN (Fig. 2). About Forty-two 
spot proteins were clearly seen. They can be divided 
into seven groups by mass, group A (88 kDa), B (84 
kDa), C (80 kDa), D (70kDa), E (62 kDa), F (56 kDa) 
and G (41 kDa). Thirteen representative protein spot 
with different in pI in each group were selected for 
identification by liquid chromatography – tandem 
mass spectrometry (LC-MS/MS) and analyzed for 
peptide mass fingerprint by Swiss Prot software. 
 
 
 
 
 
 
 
Figure 1  7.5% SDS PAGE of 8 EBN protein.                                                   

Number 1-7 were samples indicated in 
Table 1. 

 
Figure 2  The 2-DE pattern of EBN show 42 spot 

proteins. Red numbers are indicated 
protein spot picked up for analysis with 
LC-MS/MS. 
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 EBN Proteome Identification of Proteins by  
LC-MS/MS 

The identifiable protein in EBN was specified 
for types and functions (Table 2 and 3). Spot number 
A/1, F/12 were lysyl oxidase homolog 3. Lysyl 
oxidase homolog 3 catalyzes the oxidation of peptidyl 
lysine to α-aminoadipic-δ-semialdehyde, the 
precursor to the covalent crosslinkages that stabilize 
fibers of elastin and collagen. Spot number A/10, B/2 
were ovoinhibitor-like. The ovoinhibitor is a serine 
protease-inhibiting protein. It specifically inhibits 
serine proteinases such as trypsin and chymotrypsin. 
Spot numbers D/4, D13, E/5, F/6, F/7, F/8 and G/8 is 
acidic mammalian chitinase that is 
hydrolytic enzymes. It break down glycosidic 
bonds in chitin.  
 
Table 2 Proteins spots identified.  

Group/ 
Spot 
number 

Protein name Accessi
on 
number 

Mr/
pI 
 
Ex
p 

Mr/
pI 
Ex
p. 
The
or 

Peptide 
sequence 
 

Masc
ot 

score 
 

A /1 
 

lysyl oxidase 
homolog 3 
[Geospiza fortis] 

gi|5432
87088 

80/
4.4 
 

88/
4.6 
 

K.SLWS
CPYR.N 
 

212 
 

B/2 ovoinhibitor-like  
[Chaetura 
pelagica] 

gi|7014
19605 

53/
5.2 
 

84/
4.9 
 

K.VLVA
CPR.I 
 

265 
 

C/3 
 

uncharacterized 
protein 
LOC100958889 
[Otolemur 
garnettii] 

gi|3958
27027 
 

67/
6.0 
 

80/
5.2 
 

R.LASY
LDK.V 
 

272 
 

D/4 Acidic 
mammalian 
chitinase,  
partial  [Tyto 
alba] 

gi|6781
84393 

51/
4.6 
 

70/
5.2 
 

K.TLFT
VLVK.E 
 

456 
 
 

E/5 Acidic 
mammalian 
chitinase, partial 
[Chaetura 
pelagica] 

gi|6781
22200 
 

50/ 
6.7 

63/
5.5 
 

K.FSTM
VSTPQN
R.Q 
 

286 
 

 
 

Table 2 Proteins spots identified (Cont.).  
Group/ 
Spot 
number 

Protein name Accessi
on 
number 

Mr/
pI 
 
Ex
p 

Mr/
pI 
Ex
p. 
The
or 

Peptide 
sequence 
 

Masc
ot 

score 
 

F/6 acidic 
mammalian 
chitinase-like 
[Mesitornis 
unicolor] 

gi|7045
53805 
 

53/
5.4 
 

58/
5.7 
 

K.FSTM
VSTPQN
R.Q 
 

178 

F/7 acidic 
mammalian 
chitinase-like 
[Calypte anna] 

gi|6632
78800 

51/
5.6 
 

60/
5.9 
 

R.TGEN
SPLYK.
G 
 

149 
 

G/8 Acidic 
mammalian 
chitinase, partial 
[Caprimulgus 
carolinensis] 

gi|6834
49119 
 

41/
5.7 

43/
5.9 
 

R.TGEN
SPLYK.
G 

281 
 

B/9 Epsilon-Trypsin  
 

gi|9996
27 

89/
4.5 
 

80/
5.3 
 

R.TNAE
NEFVTI
K.K 

111 
 

A/10 ovoinhibitor-like  
[Chaetura 
pelagica]  

gi|7014
19605 

53/
4.5 
 

90/
4.4 
 

R.VATV
SLPR.S 
 

175 
 

F/11 acidic 
mammalian 
chitinase-like 
isoform X1 
[Charadrius 
vociferous] 

gi|6996
79582 
 

52/
4.9 

64/
4.7 
 

K.YPLIT
TLK.N 
 

106 
 

 F/12 Lysyl oxidase 3, 
partial 
[Charadrius 
vociferus] 

gi|6974
67749 

55/ 
5.0 

58/
4.7 
 

R.VVCG
MMGFP
AEK.K 
 

280 
 

D/13 Acidic 
mammalian 
chitinase, partial 
[Chaetura 
pelagica] 

gi|6781
22200 

50/
4.5 
 

71/
4.4 
 

K.FSTM
VSTPQN
R.Q 
 

251 
 

 
The intensity of protein spots on gel by 

Genetool program 
Genetool program was used for comparison the 

percent intensity of protein spots. The result showed 
that the most abundant proteins in EBN was acidic 
mammalian. It is up to 10% of total proteins and 57% 
of identified protein spots. The minor protein were 
ovoinhibitor-like and lysyl oxidase homolog 3 which 
up to 1%, 10% of total proteins and 27%, 7% of 
identified protein spots, respectively. 
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Table 3 The functional of identified Proteins spots.  
Group/Spot 
number 

Protein name Functional of proteins. 

A/1, F/12 lysyl oxidase 
homolog 3 
 

Lysyl oxidase catalyzes the 
oxidation of peptidyl lysine to α-
aminoadipic-δ-semialdehyde, 
the precursor to the covalent 
crosslinkages that stabilize fibers 
of elastin and collagen. 

A/10, B/2  ovoinhibitor-
like 

Ovoinhibitor is a serine protease-
inhibiting protein. It specifically 
inhibits serine proteinases such 
as trypsin and chymotrypsin.  

D/4, D13, 
E/5, F/6, 
F/7, F/8, 
G/8  

Acidic 
mammalian 
chitinase 

Acidic mammalian chitinase is 
hydrolytic enzymes. It break 
down glycosidic bonds in chitin 

 

 

 
Figure 3  The result of comparison of intensity   

Percent intensity of protein spots.  A. The 
intensity of total spots, B. The intensity of 
identified spots. 

 
Antifungal activity 

The abundant of chitinase made EBN interesting 
enough to be tested for antifungal activity. Antifungal 
activity of EBN was tested against R. solani, F. 
oxysporum, C. acremonium and S. rolfsii by EBN 

protein extracts at 50, 100, 200, 300 and 500 µg by 
well-agar diffusion method (Fig. 3). EBN protein 
extracts cannot inhibit growth of these fungi. 
 

             
           R. solani                       F. oxysporum 

            
         C. acremonium                        S. rolfsii   
Figure 4  Antifungal activity of EBN against fungi 

by EBN protein extracts. 
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