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CHAPTER VII \i

PURIFICATION AND IDENTIFICATION OF EXTRACT@EY

PROTEINS Y"

7.1. Introduction

Y
Honey contains a variety of different compounds aII these ml)mb&?s are well

known or identified. Such compounds are prote kn to be present

C 1 @Xu et al., 20009;

Aronstein et al., 2010; Ilyasov et aI, oney lar hacon et al., 2008;

in bees (Casteels et al., 1989; Engel, 1 \%rn

Kwakman et al., 2010; Chua et al 4 ag‘d glr%e from different sources in
the environment where the bee ttac %j Y r‘fﬁ/the place of harvest. Proteins
are known to impart the putrithgha valt} po \may also have other functional
properties such as antlmlc;%p

&

Novel peptides w, tibacteri
d : ¢
the polypept wefe effecttye

S

Yity \@E isolated from Saudi Arabian honeybees;
'3

gaiget) range of Gram-positive and Gram-negative
bacteria ( aI ., 26 ﬁer@eptldes in the gene families of abaecin, defensin,
\,
aplda n, hymenoptaecm e isolated and purified from Asiatic honeybee and,

at the Asiatic honeybee peptides have more variable antimicrobial activity than

@1 honeybee against pathogenic bacteria, especially hymenoptaecin (Xu et al.,

2009). Definsin is one of the peptides that are present in honeybee and it is well known
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for its ability to inhibit the growth of harmful microorganisms to the bees and humans

including bacteria and fungi (Casteels-Josson et al., 1994; Mandrioli et al., Q00X Bulet &

Stocklin, 2005; Saltykova et al., 2010; Ilyasov et al., 2012). 3%

There are several methods to purify proteins and peptides isolated foferent sources.
RP-HPLC is one of the protein/peptides purification method rN effective and well
known for fractionation of proteins. However, this metho Kwn 'o cause changes in

structure and functionality of the proteins or the peptide ctigns Jnobile phase

NS
used such as acetonitrile, methanol or others. The 10Rs colldct o‘na@contained

low amount and lower activity because of the I(V'l’pctioné of shm%.le used. The

Yv
column characteristics also could affect theca fpr&pl pe%i% (Aguilar, 2004).

Sephadex column chromatography is@\used '\rhq?ri Cﬁqn of protein and peptide

from different sources such as @ froth bagidia, @ honeybee and honeybee

venom (Kemeny et al., 1983, Mie ej o 6; Sé-épg\rbh et al., 2003; Zhao et al.,

2013). There are several %ﬁ);eph‘g'ex le*nnbromatography (G-10, G-15, G-25,

} pen@le expected molecular weights of the
&

G-50, G-75, G-100 a -200), "V

proteins or peptidw nee [iurif'@;and fractionated (Porath & Flodin, 1959;

N
Janson, 1987§ha’ et al., {\lﬁ;gwever, work on using Sephadex to purify
proteins/pgfs rom fo &no@n reported.

)
S
In th Nous Chapter (VI) the antibacterial activity of the RP-HPLC peptide fractions
él

uated. The peptide bands from these fractions was not detectable using SDS-

Qto determine their molecular weight and their sequence. Therefore, this Chapter

reports the fractionation of honey protein extracts using Sephadex G-50. The fractions
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were evaluated for the antibacterial activity, peptide content and sequencing using LC-

MS-MS.

7.2. Materials and Methods

N4
S
3

7.2.1. Gel Filtration using Sephadex Column Chroma ragy (G-50 Fine)

Sepahadex G-50 Fine (SIGMA) column was prepare rdi ngw_facturer

instructions. é ’ _\‘3}
4 VY’

7.2.1.1. Sephadex and column preparation: SephaR; G weng YiTxed with 60 ml

of phosphate buffer (0.2 M) pH 7 and @50 anbkgpt at 4 °C for 12 h.
sin

Then the suspension was de gassedc g So T—( 'AéHIN Technology, South
Korea) for 15 min at room tempe he @h gra@olumn with size of 1 x 55

—t

cm was acid washed several imhing oric (HCI) to remove any attached

substances, and small arr% lass wipol as'ph§at the bottom of the column. The
d

£
Sephadex suspensio;§are ‘ \aged to&tolumn using 5 ml pipet (Eppendorf),
ck

and the level was 0\

7.2.1.2 Coluthme chuI i n volume (ml) = 3.14x (radius of the column
z 5‘& et

(cm))“x tHyc n lengthYcm). N

S
7.2.1. ple preparation: freeze dried extracted proteins used was 3% of the column
Vi Y Freeze dried extracted proteins (200 mg) was mixed in 1.5 ml of phosphate

bUtter (0.2 M, pH 7), then vortexed and gently loaded to the column at the wall without
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making air bubbles.
7.2.1.4 Void volume calculation: The void volume was 30% of the colum

The samples fractions were collected using fraction coIIector/manuaIIf% 10 min. The

absorbance and protein content were measured using Nanophogmeter (IMPLEN,

Germany) at ODjgp nm and the first fraction was used as bl e collected fractions
were freeze dried and kept at -80 freezer (New Brunswick fic, 'England) for further
study.
\
l _{o

—2,

Microtiter Plates Assay

7.2.2. Determination of Antibacterial @y.? ad ractions using

T é
The method of Magnusson and S (& S foI@;ved with modifications as
described in Chapters I, Sectlo& AQ/
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7.2.4. Sodium Dodecyle Sulphate (SDS- PAGE) for Freeze Dried Sephadex G-50

Fractions \2

SDS-PAGE for freeze dried Sephadex fractions was carried out bx.kgcontinuous

buffer system as described by Laemmili, (1970) with some modiWs as shown in

section 6.1.5 and Chapter V. \’

7.2.5. Sequencing of Antimicrobial Sephadexliréq; ,_\c}
’ b 4
f#lowin

Peptides were extracted according to standaw i e method of
ros gionisation mass
spectrometry using the Agilent 126 My H% m_kgilent] coupled to an

E?(Aw’lﬁh oécé'e&s, Santa Clara, CA, USA).

o

Bringans et al. (2008). Peptides wer Med

Agilent 6540 mass spectrometer [Al

The fractions were digested wit nen d trm peptides were loaded onto a

\
C18 column 300 SB, R[Agile't] d| s@ed with a linear gradient of

L D S 1 s — :
Water/acetonltrllelo.l‘V@ ac w Spec@ ere analysed to identify proteins of
interest using Ma:@uen

¢

database. The ex ents gvere

ing c;@ware [Matrix Science] with Ludwig NR
|
Ny

rfc'm@sing the facilities of 1st base, Malaysia.
&/ &
S

7.2.64 istical Analyses

——

. ®tandard division, percentage of inhibition and ANOVA analysis were carried out

ermine statistical differences (p<0.05) using Minitab 16.
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7.3. Results

Freeze Dried Extracted Proteins

7.3.1. Gel Filtration using Sephadex Column Chromatography (CERZne) for

Elution profile of honey proteins using Sephadex column chromato®aphy (G-50 Fine)

produced two well separated peaks from all honey peptide sam e highest peak over
protein samples was obtained from H026 with absorbance ol. W with protein
ith

anc\uzuf 0.714

pe’a%‘gvgs obtained

C ofg. mg/ml. HO32
precipitated protein (Acacia honey) shov@ith oreghce 0(@.476 at 280 nm and
ctio

n r 7 f&,&tions was obtained from

amount of 1.956 mg/ml, followed by HO35 for the segond p&ak
at 280 nm and protein concentration of 0.972 mg/r&e tE'e
from HO25 with absorbance of 0.294 at 280 nm an&prote t

protein concentration of 0.69 mg/ml.

both H025 and H032 (Alseder hone Adacia e, e tively), 11 fractions from
&/

H026 (Tualang honey), 14 fractm aro.g\hhoney), 9 fractions from H035

(Manuka honey), as shovfh i zble 3

fractions were differentQQi eri

in Table 36. &

(o)

idu 6 to 20. The elution time of the

L

started from 30 to 140 min as shown
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Table 36: Freeze dried protein fractions using Sephadex G-50 Fine with elution time,

highest absorbance at OD2g, nm and protein content
Honey Number of  Elution time/ min  Highest peak g:eak

sample fractions Abs. (280 nm) \1 content
g/ml)

H026 11 40 to 140 1.379 1.956

H028 14 30 to 160 R ' 0.740
H032 12 40 to 150 276 \d 0.690
L ]

H025 12 30 to 140 0.294 Y-v 0.454

H035 9 40 to 140 0.714 072
¥
.
Figure 16: Elution time, absorbance and gr 5 honey protein

fractions. Two peaks eluted betwe were collected

0.35 -
0.3 -
0.25 -

o
[N
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Figure 17: Elution time, absorbance and protein concentration of H026 hon ein

1.6
1.4
1.2

0.8
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0.4
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Absorbance (280 nm)

100 150
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O
N

Figure 18: Elution time, absorban proteln\mitr i.o'Q%f H028 honey protein
fractions. Two peaks eluted bet 0 gpd™160 Whin, 1 ctions were collected

&

Absorbance (280
nm)

Conc. (mg/ml)

orbance (280 nm)

(/4,47
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Figure 19: Elution time, absorbance and protein concentration of HO32 honey protein
fractions. Two peaks eluted between 40 and 150 min, 12 fractions were co?w

0.6 - 0.8 @
05 - 07 A

g - 0.6
0.4
=4 - 0.5
':, 0.3 L 0.4 Absorbarige (280
2 L 03 nm
_fé 0.2 .
o
(2]
o
<

' 02 3 o Tme/ml)
0.1
- 0.1 '
) 0" \d
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-0.1 9 - . ‘.Y-
Elution Time (min) (,)\

e

1
L 4
\ \»Y.
| o | Y |
Figure 20: Elution time, absorbance andg oncentratign of honey protein

fractions. Two peaks eluted betwe\ 140 ™ actjadg were collected

N S
S.A3¥
o.SAQ/

Absorbance (280
nm)

4

Conc. (mg/ml)
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o
w

&,
X
—

“’%‘%

)
7.3.2. &cterial Activity o?%%phadex Fractions using Microtiter Plates Assay

ze dried Sephadex fractions of extracted honey proteins showed antibacterial
1t

y against S. aureus that ranged from 19.52 to 92.39 % as shown in Table 37. Good

antibacterial activity ranging from 68.63 to 92.3 % inhibition was observed for fraction
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F6 from sample H028 (Kharoob honey) 92.39%, fraction F5 from sample H025 (Alseder
honey) 90.00 %, fraction F6 from samples HO32 (Acacia honey) 84.79 and 6\Rm H026

(Tualang honey) 68.63 %. The lowest percentage of inhibition was sho Q@action F14
rom %

from sample H025 (19.52 %) while fractions F9, F10 and Fllgi ample HO35
a

(Manuka honey) did not show any antibacterial activity (0.00 %)Qwi target bacteria S.

aureus. Y'
|

\
Table 37: Percentage inhibition of protein Seph%ctions aganst ’S.'gt?reus using
microtiter plates assay*

Fractions HO025
F3 62.26 . Q‘
F4 58.49 . 2 ) .
F5 90.00 24.% G&S\T /(%78 75.20
F6 86.02 68) 0 23¥ ' Ssarg .
F7 60.27 : 2178“ 43'78.83 .
F8 83.63 16 =\~ 72.67 29.58
F9 83.15 vua , 4.38$* 42.87 00.00
F10 1.02 6 37.26 00.00
F11 @‘v} 00.00 35.61
F12 39.45 36.84
F13 70.82 04.38
F14 16.91 00.00
61.78 -

F15 (')
F16

*(-) No frac '%rgctead,
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7.3.3. Peptide Content of Sephadex Fractions using OPA (O-phthalaldehyde)

Method \Y'

The peptide content for Sephadex fractions was carried out using thighe standard
which showed straight line with Rz = 0.991 and, the concentration ide in fractions
was calculated using formula: y= 0.2546x + 0.1044 (Figure 38, Wdix 3). The peptide
concentration of Sephadex fractions ranged from 0.035 9 mi/ml (Figures 21 to
25). The highest content was shown by fraction F10 (07 m mWsample H026
(3
_ -
(Tualang honey), followed by fraction F10 (0.450 ) frofh s I' 1@ (Acacia

honey). Fraction F14 from H025 sample (Als new{ thej;vest peptide
9
Igs fra

content (0.035 mg/ml) compared to otherE Eﬁf'ons. racti 10 from sample
t

H028 (Kharoob honey) showed peptide

'] Q-
ction&f the extracted proteins from
dar mu@: 0.2546x + 0.1044)
-

0.25 P 4 $ &

i Peptide conc. mg/ml

0
F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14
HO25 Fraction




127

Figure 22: Peptide concentration of Sephadex fractions of the extracted proteins from
honey sample H026 using standard formula (y= 0.2546x + 0.1044

: NG
0.9 -
— 08 -
Eo7 - Y'
[-T4]
£ 06 -
g
8 0.5 -
o 0.4 - L tide conc. mg/ml
i)
803 - '
& 0.2 -
0.1 - . \Y'
a IO
F8 F9 F10 F Y-
N

HO026 Fraction \\
S
QW &

Figure 23: Peptide concentration oﬁadex r 0 UQ tracted proteins from

honey sample HO28 usin argl Tormu 46x + 0.1044
y samp ? d A 435 )

e (_)Y- ,

M Peptide Conc mg/mll

ptide Conc. (mg/ml)

2&

0

F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15 F16
HO028 Fractions
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Figure 24: Peptide concentration of Sephadex fractions of the extracted proteins from
honey sample H032 using standard formula (y= 0.2546x + 0.1044

0.45 -
— 04 -
g 0.35 - z
E o3 - V
§ 0.25 1 i%tide conc. mg/ml
o 0.2 - '
T
B 0.15 -
()]
& 01
0.05
0
F3 F4 F5 F6 F7 F8 F11 14 \T
HO032 FraVctlgs - ! g:
Figure 25: Peptide concentration oﬁadex r 0 th tracted proteins from
honey sample HO35 usin? argl TOrmul (y= 0;’546x +0.1044)
'} Q—
0.12 cﬁ" $

M Peptide conc. mg/ml

ide Conc. (mg/ml)

PFt
o .

AN
F4 F5 F8\F9 F10 F11 F12 F13 F14
HO035 Fractions
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7.3.4. Protein Profile using SDS-PAGE of Sephadex Fractions

Sephadex fractions F9 and F10 from H026 (Tualang honey) and F11 and R Rr:HOBZ
(Acacia honey) that showed good antibacterial activity (>60%) againsS. ay¥eus (Table
37) and peptide content >0.45 mg/mL (Figure 22 and 24) were and analysed
further for protein profiling by SDS-PAGE (16 %gel) as sHayn Figure 26. The
molecular weight of the protein bands of Sephadex fracti sWd from 1 to 30 KDa
from all fractions. Similar pattern at molecular wei 6t D ere obtained
Fractions F9 and F10 from sample H026 (Tualang ,and b th e r?sse ur bands
and two groups of smears. Three bands at molgcula elghrr gegof BOYU 1 KDa and

smears at less than 1 KDa were obtalned m phag‘e\tlonél and F12 from

5‘

rom HO026, and
the marker used

kDa

sample HO32 (Acacia honey).

Figure 26: Protein b ractﬁns J
F11 and F12 from ;

26

17
14
6.5

3.4
1.0
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7.3.5. Sequencing of Antimicrobial Sephadex Fractions

The dried bands and smears using SDS-PAGE of Sephadex fractions F 1 from
samples HO26 and H032, respectively, were analysed for peptide se g A total of
33 peptides were identified in fraction 9 of protein sample H026 (TM honey) (Tables

38 and 39). The molecular weight (MW) of the 34 peptides was ed between 672 to

2962.34 Da. The net charge (NT) for all the peptides was -2 ‘o +2 except for the
peptide AEQNIVCPPGTDLEEYQEK which has +4 N eh |ty ratlo (HR)
of peptides in these fractions ranged from +6.1 @0 Kdal dl Gr)1e peptide
fragments consisted of 6 residues per peptide t Sld p ptldex'umber of 14
peptides from Sephadex G-50 fraction F9 Ie I—WZG re n X|sted in the data

base and considered novel (De novo) pem able 41%

&
Eighteen peptides were obtalne actins F qand of sample HO032 (Acacia
honey) (Table 40). The len h omghe pee s was 6 to 22 residues. Five
peptides were cationic charl) d |e|gb' peptides were anionic (negative
&
charge), the others Warge' \mo ecugwelght (MW) of the peptide residue was
e

less than 2 KDa f

Jor uen@ eptides and the biggest peptide with MW
A@ASISK The hydrophobicity ratio (HR) of the

@).46 Kcal x mol™. Five novel (De novo) peptides




Table 38: Sequences of peptides identified in fraction 9 of protein sample H02

peptides properties and source

S

T
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ined by Sephadex G-50 Fine with

No. Peptide sequence Residues  Hydrophobicity Net M.W  Isoelectric Source
(Kcal*mol®)  Char (Da) Point
1 NIHMNDNVLOQTAHENGIVK 19 +23.62 - 2147 6.48 Arabidopsis thaliana
2 FLPGRTTTMGESFEFAAASK 20 +18.33 @ ' 48 6.25 Microplitis demolitor
3 EEGAEMK 7 +22.57 -2 7‘9@- 4.14 Amborella trichopoda
4  CRLQAPSGMK 10 +13.59 ‘é + D}’ '195?) 9.34 Harpegnathos saltator
5 GLIVMTPEIEILGSYILSAK 20 +12.00Y~ \: Y\'ZEW 4.47 Apis mellifera
6 AEQNIVCPPGTDLEEYQEK 19 +29 “\ 2163 3.86 Acromyrmex
x 6& echinatior
7  RGQVMNFTCSPLDLR 15 +13W2 \T +_i 1737 8.22 Apis mellifera
8 AMAHTTLHTLNQCLNILYQ 19 ‘ﬂ)).o0 é‘b 2185 7.38 Acromyrmex
% “ 43\- echinatior
9 QTTAMGHLVQTGRAFEEGSK 20 \+g S0 2148 7.19 Apis mellifera
- -
(,)z :’ f,'oe
N ¢
R $
N
N 1 O
2 .9
[J \Q)
P 2
‘XY
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Table 39: Sequences of peptides identified in fraction 9 of protein sample H (&tained by Sephadex G-50 Fine with
peptides properties and source

z M.W  Isoelectric

No. Peptide sequence Residues Hydrophobicity Source
(Kcal*mol™) e (Da) Point
10  HEFDQYVIDNVGKQINNIIQ 25 +22.79 | 2962 4.42 Apis cerana
ETVR
11  GCPSSCGAK 9 +14.52 1 808~ 8.03 Nasonia vitripennis
13 AIAETRLSNIONK 13 +16.83¢ 14 11457 888  Acromyrmex
2 L & echinatior
14 SYHGIPWTSGNLLYTQIGDI 26 +12.R~ N Y\-2962 8.88 Nasonia vitripennis
LRSTLR \, °\
15 QTLHYLDTKGQTALVMLSK 19 \9‘?03 +3& 2147 8.69 Apis mellifera
16  IFASSGESTSGGMDALFASIS 22 + 5\ A 2163 4.47 Acromyrmex
K 0) SyT \& echinatior
17  QFPSPSSGPSA 11 %ﬂo. 7 Q:Q 0 1061 5.50 Acromyrmex
N ¥ RN echinatior
18  AIDHMCRK 8 Y- '+1 7 %\ +1 973 8.22 Solenopsis invicta
19 YTDPCTVAGWGR ﬁ,) +1B I 0 1325 6.25 Apis mellifera
20  TYHFVEQIYEK 12 \" 2‘.‘@0 -1 1545 4.47 Acromyrmex
'A\\ G > echinatior
N T
C—) 29
QG 7
<Q "V)-' 2
X 5
N



Table 40: Sequences of peptides identified in fraction 11 of protein sample HO3

properties and source

N
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;\%@ned by Sephadex G-50 Fine. Peptides

No. Peptide sequence Residues Hydrophobicity Isoelectri Source
(Kcal*mol'l) e (Da) ¢ Point
l
1 TTACAFWNDR 10 +11.88 1 6.25 Polyrhachis vicina
2  INLSTLRLIIDOQNIYSMR 18 +9. 19 1 ’163' 8.88 Nasonia vitripennis
3  MVVIEQONDADLENNEASK 19 +30. 4 ‘:9’ 3.86 Nasonia vitripennis
4  NIHMNDNVLOTAHENGIVK 19 +23 6 1 4\ 147 6.48 Apis mellifera
5  VADKLNENAFR 11 Va0 S 1276 625 Harpegnathos
X& @) saltator
6 NIHMNDNVLOTAHENGIVK 19 °)+ T /-\-\1 2147 6.48 Apis mellifera
7  AEQNIVCPPGTDLEEYQEK 19 % 2887 q‘:} -4 2163 3.86 Acromyrmex
echinatior
8 LCIDSNANEK 1 ' %\ -1 1106 4.47 Nasonia vitripennis
9 QTTAMGHLVQTGRAFEEGSK % P j_z? 0 2148 7.19 Harpegnathos
N O saltator
10 IFASSGESTSGGMDALFASISK ,&\2 Q +]5;%5 -1 2163 4.47 Acromyrmex
> echinatior
YIS
11  SAMTVFKSAHTLEK C—) 4}! ¢ 7.79 +1 1549 8.88 Camponotus
Q- $ floridanus
12 EVYLFERIDTAVHNDTL % ‘s v t24.27 -2 2163 4.89 Harpegnathos
\:.}* saltator
13 LSWERISSLAD \ 11 +13.15 -1 1276 4.47 Zootermopsis

nevadensis




Table 41: Sequences of novel peptides (De novo) in fraction 9 of protein sample H

@ﬁtained by Sephadex G-50 Fine

N (‘)M.W

No. Peptide sequence Residues  Hydrophobicity Isoelectric ~ Source
(Kcal*mol™) Charge™ (Da) Point
1 IYMIVAR 7 +6.13 + 865 6.20 De novo
2 MGIDNTSK 8 +15.26 N ees 625  De novo
3 ESNISNKR 8 +17.64 Y'+1 947 888  De novo
4 ITANIKNHAQ 10 +14.51 + 1109 9.06 De novo
5 TIVVCR 6 +7.65 S 753 822 Denovo
6 LANTMFEK 8 +12.3 | (§53 6.25 De novo
7 APCVKR 6 +12.% 7672 9.34 De novo
8 ESSILALSK 9 +1 ’ 947 625  Denovo
9 NTMPTTKGGR 10 15, N J‘éx 1062 11.12 De novo
10 MEVTCR 6 %!44 737 6.25 De novo
11 IALKNADSDNCMVR 14 \ 43 Q‘b 1549 6.25 De novo
12 TPPLALGLK 9 0) +0 T ,;\ +1 909 8.88 De novo
13 DFDVMK 6 #5 c.} -1 753 4.47 De novo
14 TSMVELSVQR 10 <2 &E 0 1149 6.25 De novo

Table 42: Sequences of novel peptides (De

A\ l\\\ (J
No. Peptide Residuﬁg r hogﬁy Net M.W  lsoelectric  Source
sequence \ K :l*ra’ ) Charge (Da) Point
1 LLLVVPVR 4 I ) +4¥2 +1 908 10 De novo
2 EDMLWK v’ 3.96 -1 820 4.47 De novo
3  SFLKAPER A 8 S5¥14.28 +1 947 8.88 De novo
4 MFTSLAQK \ 8 +9.05 +1 925 8.88 De novo
5 8 +13.65 0 880 6.25 De novo

ALSND%
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r&g ;n fr;Lg,i} %rotein sample HO32 obtained by Sephadex G-50 Fine
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7.4. Discussion
Peptide fractions from Sephadex chromatography is reported to maintain i@terial

activity. Sephadex G-25 and G-50 were used to purify the bee vesﬁptides and

reported that three new peptides were isolated (Gauldie et al., 1976 _Similarly, Kemeny
et al. (1983) reported that hyaluronidase from honeybee veagm \Was purified using
Sephadex G-50 and G-100. Recently, Zhao et al. (2013) i ntvntifungal peptide that
was isolated from novel Bacillus subspecies in ho ing® Segph de -50 column

chromatography. Haard and Simpson (2000) repowey congaine®p ptlﬁith anti
-\

browning activity of 600 Da using Sephadex G-15 ¢ n chy ato aphyv

Fewer numbers of fractions (6 to 14) wer, Wted
fractions obtained from RP-HPLC, bu@vount of

Yv
pha G-50 than the 45
(0.035 to 0.937 mg/ml) (Figures 16 Twi

tldeQ/ere relatively higher

AN
E’ﬁ\)eaks were obtained from

(|}
o
samples H025 (Alseder honey\ 8 N ho@ and HO032 (Acacia honey)
(Figures 16, 18 and 19). : Y' , I§

4 3
The peptide content o '%ephai

(Figures 21 to 25 the

ractiQes’were in range of 0.035 to 0.937 mg/ml

(irial @City against S. aureus was between 19.52

and 92.39 % '?he(jactlons eluted within the first 50 min showed

high antib % ctwr& et S. @eus but with lower peptide content (Table 37 and
)

Figure 25). In contrast,'i&@ later fractions of all samples showed higher peptide

co t moderate to low antibacterial activity. However, such relationship is not

@ true for antimicrobial peptides. The antibacterial activity of the fractions with high

peptide content could be explained as not all the peptides that present in these fractions


https://www.google.com.my/search?tbo=p&tbm=bks&q=inauthor:%22Benjamin+K.+Simpson%22
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were able to act as antibacterial agents or some of them have antibacterial activity but low

which may due to its concentration in that specific fraction. As for the fractbﬂ ith high

4

antibacterial activity and low peptides content, that may be related tos@lity of the
low

present peptides to inhibit the growth of target bacterial even at ve% oncentration,

or the activity could be associated with other components. V

The peptide fractions showing antibacterial activity we gcte to SDS-PAGE to
determine their molecular weight. It is known that the mol uWht proteins or
(3

4

peptide are more possible to have antibacterial or ant obial §ctiy iqa_'@microbes

(Muhialdin et al., 2015). In this study the molec gh&frs ex 636 fractions of
X |
1 aa r HO32 (Acacia

sample H026 (Tualang honey) were rang 26
. X
honey) were 30 to <1 KDa and these er howed g ant@terlal activity against
S. aureus (Figure 26). $
(|}
% ~
e,c

o
Most of the antimicrobial pepti 1 eptidag "with 5-50 residues and have
\ N =
positive net charge +2 t@%&rshall Ar ap,@? Hancock & Brown, 2006). The

¢ &te cationi . .
N aIIOV\éQJ e cationic peptides to have high

—=X

antimicrobial activj mai

|
Hancock, 2005; %ty elal. 11& Be:@ntly, Brudzynsk and Sjaarda (2015) isolated

Y
glycoproteigs fro hong¥/

jntim@bial activity and concluded that the antimicrobial
activity. ey was correlatedyyi the activity of glycoproteins.

Ing of the antibacterial fractions from sample H026 (Tualang honey) revealed 14
thp 34 peptides have positive net charge (cationic), 12 with 0 net charge and the rest

have negative net charge (anionic). On the other hand, 18 peptides were detected from

ribute?lby tryptophan and/or valine (McPhee &
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sample HO32 (Acacia honey), five of them carry positive net charge (cationic), while 4

with 0 net charge and the rest have negative net charge (anionic). The isoe%& point of

the all sequenced peptides were in range of 4.47 to 11.12, which mﬂ%e peptides

stable at variable pH ranges and allow them to be used in different neEds.

Based on the peptides sequencing data, the origins of the peptlde oney samples were
from many sources namely, the bees, floral, trees or jungle he ;]ossmle relationship
of the peptides sources and honey could be as follows: tfygees gass eptldes to the

honey as for bees peptides, the bees carry the p @om thg tr a’md _«ﬁmals to the

honey as for trees and florals peptides. Pept om ts w&? detected in

ob@d from tropical

Malaysian jungles and acacia forest, respN y. The dirgft as S(@[IOH of honey and the

g
ants is that honey is used as their fo N
n . an
&

Tualang honey and acacia honey smc hone

&2

Interestingly, 14 peptides of 33 froMyfracgi amp@-lOZG (Tualang honey) were not
recorded in data base and% e cons(l‘e-r; dv e novo) (Table 41). Similarly, five
of eighteen peptides action l’L 4 sam 032 (Acacia honey) were considered
novel (De novo) b 42) vel |des detected from Tualang honey were

r{“)

/\gcgua oney. Seven peptides from H026 carried

positive n agde (c£| fwhn&_ hree peptides from sample H032 were cationic

m molecular weight range of 672 to 1109 kDa. Considering the pH of honey is

@ Tualang honey and 3.7 for Acacia honey, the peptides will be in the ionic stage.

Thus, it is possible that these novel cationic peptides contribute to the antibacterial
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activity of the fractions (F9 H026 and F11 H032) and honey samples in general (Tualang
honey and Acacia honey). \q
7.5. Conclusion \’z

The Sephadex G-50 fractions from honey showed pept ith aptibacterial activity

é%

against S. aureus. The molecular weight of peptides the rangtaQf 9@'to 1 kDa. The

(3
presence of cationic peptides was in both Tualang an cia hojey: rﬁe.z&@‘g[:orts the

contribution of honey peptides to the antibacteriv rties< \,Y'
NV Q -
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