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Identification of Microbes by Jackfruit Lectin Agglutination Assay
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Abstract
In this study, the purified jackfruit lectin from jackfruit (Arfocarpus heterophyllus) seeds
was examined for the interaction with thirty one strains of microbes by agglutination assay. It was
found that jackfruit lectin induced the agglutination of Enterococcus faecalis ATCC 29212,

Staphylococcus saprophyticus DMST 8034 and Saccharomyces cerevisiae ATCC 2601. The
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agglutination was highly increased according to the growth rate at 2-24 h. In addition, these three
strains were determined the inhibition of jackfruit lectin-induced cell agglutination by galactose and
its derivatives. The results showed that 2-deoxy-D-galactose at a concentration of 0.002 mM was
the most potent inhibition of E. faecalis whereas D-galactosamine at a concentration of 0.01 mM
was a strong inhibition of S. saprophyticus and S. cerevisiae. Moreover, the agglutination of
S. cerevisiae was effectively inhibited by raffinose at a concentration of 0.01 mM. These results
suggest that microbial cell walls are composed of specific sugar molecules for galactose-binding
jackfruit lectin. Therefore jackfruit lectin can be applied to the preliminary identification of microbes

in laboratory.
Keywords: Jackfruit lectin, Agglutination, Microbes
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11778, Bacillus subtilis ATCC 6633, Citrobacter freundii DMST 1959, Enterobacter cloacae DMST
3557, Enterococcus faecalis ATCC 29212, Enterococcus faecium DMST 4743, Escherichia coli
ATCC 25922, Klebsiella pneumoniae ATCC 27736, Klebsiella oxytoca DMST 16071, Micrococcus
luteus ATCC 10240, Pseudomonas aeruginosa ATCC 27853, Salmonella enteritidis ATCC 17368,
Salmonella paratyphi A DMST 8486, Salmonella typhi DMST 5784, Salmonella typhimurium ATCC
13311, Serratia marcescens ATCC 8100, Shigella boydii DMST 7776, Shigella dysenteriae DMST
15111, Shigella flexneri DMST 4423, Shigella sonnei DMST 2982, Staphylococcus aureus ATCC
25923, Staphylococcus epidermidis ATCC 12228, Staphylococcus saprophyticus DMST 8034,
Streptococcus bovis DMST 8379, Streptococcus pyogenes DMST 17020, Vibrio cholerae non O1,
non 0139 DMST 2873, Vibrio vulnificus DMST 5852 i.az Saccharomyces cerevisiae ATCC 2601 ‘Vdi
\JuseWug1@337431n American Type Culture Collection (ATCC) 3nau iz inaluladfinin
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ATNINENANEASNISUINE (Department of Medical Sciences Culture Collection; DMST) N3¥N334
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annd 37 asmuTaLdoa \wEinuL5y 200 seudewdl iuiaan 18-24 Talus Fnsifivisas
Tagianiuimissfianasa 3,000 saudewi luiaan 15 wfi g@mmn?ﬁm%@dauuuﬁa
§9LTaRLTUIEN 2-3 139 ¢ae Phosphate Buffer Saline (PBS) v lwtdnimaguuinaasuazioans
Usuanuguean PBS I#iriniu McFarland No. 0.5 I@ﬂ‘*ﬁm%iaﬁ@mﬂmju (suspension turbidity

detector; Biosan Ltd., Latvia)

2. ﬂﬁiLﬁ%ﬂNﬂ’]iu‘%QﬂéLaﬂa%w%&%

1‘1’1L&Jﬁﬂmguman”@mnaaﬁuua:ﬁ'ﬂﬁﬂ’%@ﬂ%‘[@s%ﬁﬁiﬁﬁnwﬁﬁ’m%tﬁa (Namijuntra
Muanwongyathi & Chulavatnatol, 1985; Prapunpoj & Chulavatnatol, 1996) lazianidfansuiada
pan wndudwanuazualiazdoalu PBS iUt 3,000 x g 1uaan 15 Wil # 4 ssermados
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= ' & = oA P a P o v & A ' @
naaadiduelana’ sadudniasnnigarenanfueguiisusnildidafoauasnmenguld
lagiauduniae haemagglutination unit (HA) (Wetprasit & Chulavatnatol, 1997)
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(Monosaccharide) (Disaccharide) (Trisaccharide)
- 2-deoxy-D-galactose - 4-0-0l-D- - Raffinose
- 6-O-methyl-D-galactose galactopyranosyl-D-
- Galactose galactopyranose

- D-galactosamine
- Methyl-OL-D-galactopyranoside

- MethyI—B—D—gaIactopyranoside

- N-acetyl-D-galactosamine

- p-nitrophenyl-Ol-D-galactopyranoside
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WL TAUNITNLAANITINIZNFUALIAAARIRY 31%I% 3 M8WUT Ao E. faecalis, S.
saprophyticus W8 S. cerevisiae YasluaIniITivag LB LLa:ﬁ’m’li'JU@m’liLﬁtylﬁlII@lLLazﬂ’lim’lz
NRuTaITaNIAE9 9 WU 3TBEHNEA (lag phase) Tadnsiayidnlaf 0-1 $alug Smainne
nduvaddalinaay udluszozind uau (exponential phase) 7 2-4 Talu9 uazIzuzasf (stationary
phase) 1 5-12 TALIWLIN Lﬁ@ﬂ'm,ﬂ'lzmjuﬁlmm”u 3+ U84 E. faecalis ATCC 29212, S. saprophyticus
DMST 8034 uas S. cerevesiae ATCC 2601 AduATIIANN 5, 9 ke 10 AINE1AL (MWA 1 uas 2)
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.

. Acinetobacter baumannii ATCC 19066
. Acinetobacter Iwoffii ATCC 15309

. Aeromonas hydrophila DMST 2798

. Bacillus cereus ATCC 11778

. Bacillus subtilis ATCC 6633

. Citrobacter freundii DMST 1959

. Enterobacter cloacae DMST 3557

. Enterococcus faecalis ATCC 29212

. Enterococcus faecium DMST 4743

. Escherichia coli ATCC 25922

. Klebsiella pneumoniae ATCC 27736
Klebsiella oxytoca DMST 16071
Micococcus luteus ATCC 10240
Pseudomonas aeruginasa ATCC 27853
Salmonella enteritidis ATCC 17368
Salmonella paratyphi A DMST 8486
Salmonella typhi DMST 5784
Salmonella typhimurium ATCC 13311
Serratia marcescens ATCC 8100
Shigella boydii DMST 7776

Shigella dysenteriae DMST 15111
Shigella flexneri DMST 4423

Shigella sonnei DMST 2982
Staphylococcus aureus ATCC 25923
Staphylococcus epidermidis ATCC 12228
Staphylococcus saprophyticus DMST 8034
Streptococcus bovis DMST 8379
Streptococcus pyogenes DMST 17020
Vibrio cholerae non O1, non 0139
DMST 2873

Vibrio vulnificus DMST 5852

Saccharomyces cerevisiae ATCC 2601
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LAANITILIUWIZNLRIAIANANULTUTBUANAINN® INNNANITNARBIWLIT 2-deoxy-D-galactose

JULINILMENGN E. faecalis NANNLTUTH 0.002 fiadluans uaz D-galactosamine HUHINTIANE

nga S. saprophyticus NAMULTUTU 0.01 Fadluans ldaNga d1un1sinizndy S. cerevisiae

q
@
o o

andudsldangadae D-galactosamine Waz raffinose inuiduTw 0.01 Sadluans (@13199 3)
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Whena Allunnsguss @adluand)
E. faecalis S. saprophyticus S. cerevisiae

Taluuzaalse
- 2-deoxy-D-galactose 0.002 0.70 0.02
- 6-O-methyl-D-galactose NI NI NI
- Galactose 2.81 45 0.02
- D-galactosamine 1.41 0.01 0.01
- Methyl-0-D-galactopyranoside 5.63 2.81 0.18
- MethyI—B—D—gaIactopyranoside 0.18 5.63 0.35
- N-acetyl-D-galactosamine 0.02 2.81 0.35
- p-nitrophenyl-Ol-D-galactopyranoside 0.02 0.02 NI
Taunaalsa
- 4-0-0L-D-galactopyranosyl-D- 2.81 5.63 22.5

galactopyranose
Tasuaaalse
- Raffinose 0.35 0.18 0.01

wanBLAg: NI wunufis No Inhibition (laifin1sduda)
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(A) : E. faecalis, (B) : S. saprophyticus, (C) : S. cerevisiae
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1. vl&iﬁl,aﬂﬁuméu ; (A) : E. faecalis, (B) : S. saprophyticus, (C) : S. cerevisiae

2. ﬁmﬂﬁumgu ; (D) : E. faecalis, (E) : S. saprophyticus, (F) : S. cerevisiae
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