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ABSTRACT 

 

 
Background and Objectives: MALDI-TOF MS offers a unique combination of flexibility, accuracy, automation and has 

found benefit in many fields of biological research. Here we investigated MALDI-TOF analysis for the identification of 

anaerobic and microaerophilic bacteria isolated from clinical specimen and also compared the results with conventional 

biochemical characterization. 

Materials and Methods: The present study was conducted for a duration of 2 years and had obtained Ethical clearance. 

Bacteria obtained from 1514 specimens were subjected to MALDI-TOF in comparison with conventional techniques. MAL- 

DI-TOF was done by Extended Direct Transfer technique after a preparatory protein extraction. 

Results: Of the 957 isolates of anaerobes and 214 microaerophilic organisms, 552 anaerobes and 154 microaerophilic iso- 

lates were identified up to species level giving concordant results by conventional techniques. Rest of the strains could be 

identified only up to genus level by biochemical characterization. MALDI-TOF MS was able to identify more isolates to the 

species level compared with conventional methods, including several new genera and species including Clostridia, Peptost- 

reptococcus and Lactobacilli. 

Conclusion: Newly recognized and taxonomically rearranged genera, frequently isolated anaerobic and microaerophilic 

species as well as closely related species could be identified accurately by employing MALDI-TOF MS. Implementation 

of this technique for identification will shorten the Turn Around Time, reduce the cost in the Microbiology laboratory and 

improve the patient care with better clinical outcome. 

 
Keywords: Matrix-assisted laser desorption/ionization (MALDI) time-of-flight (TOF) mass spectrometry (MS); Anaerobes; 

Microaerophilic bacteria; Biochemical characterization 

 
INTRODUCTION 

 
Matrix-assisted laser desorption/ionization (MAL- 

DI) time-of-flight (TOF) mass spectrometry (MS) 

has found application in various fields of research 

and diagnosis in the last decade. As the name indi- 

cates, a matrix (α- cyano 4 hydroxy cinnamic acid) 

assists in the desorption and ionization of microbial 

analytes through the energy of a laser. Franz Hil- 

lenkamp & Michael Karas reported soft desorption 
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ionization using an organic compound matrix and 

coined the term MALDI in 1980s (1). The unique 

combination of flexibility, accuracy, automated anal- 

ysis is of benefit in many fields of biological research. 

To enumerate, the applications of MALDI-TOF in- 

clude rapid and accurate identification of all aerobic 

and anaerobic bacteria, yeasts, moulds and Myco- 

bacteria upto species level. Recent developments in 

the MALDI-TOF MS, made it possible for the rapid 

identification of bacteria directly from positive body 

fluid cultures as well as the selective detection of 

β-lactamases like carbapenemase and cephalospori- 

nase. In terms of identification of anaerobic bacteria, 

MALDI-TOF MS has replaced 16SrRNA gene se- 

quencing and gas liquid chromatography to become 

the method of choice (2). 

However, this technique has not gained widespread 

use in our country due to very high expenses incurred 

as the initial cost of the instrument or the reluctance 

to leave the conventional techniques. A variety of 

models of MALDI-TOF machines are available in the 

market such as Bruker Daltonics (Germany), Vitek 

MS (BioMerieux), Axima Assurance MALDI-TOF 

MS, Shimadzu(LCMS-9030Q (Japan), Sigma- Al- 

drich- (Millipore,Sigma) including the latest Autof 

MS-1000, MALDI-TOF (HI media Pvt.Ltd.) Among 

these, the most widely accepted equipments in our 

country are Bruker Daltonics, Germany (Desk top 

Model)&VitekMS(BioMerieux-LargeFloorModel). 

The Principle of MALDI TOF-MS is based on the 

detection of highly abundant ribosomal proteins in 

a mass range between 2000- 20,000 daltons. The 

matrix isolates the analyzed molecules and protects 

them from fragmentation.The laser being shot by the 

multiple ‘laser shots’, the microbial molecules are 

desorbed.  Matrix, absorbs the laser light and vapor- 

izes along with the sample, converts them to an ion- 

ized state. This ionized state gets charged and travel 

through a tube under vacuum (Time of Flight mass 

analyzer), based on the weight. A mass spectrum is 

generated with peaks specific to genera, species and 

strains. The organisms are identified by comparing 

the typical score value generated for each one, in 

comparison with the standard reference spectra. The 

spectra of each organism is the proteomic signature 

to identify them and it will be   analyzed by the Bio- 

typer software. 

Several studies from the western countries had 

highlighted the efficacy of this technique for the di- 

agnosis of anaerobic bacteria such as speciation of 

Bacteroides fragilis group (3, 4), identification of 

phylogenetically heterogeneous group of anaerobic 

gram  positive  cocci  (5)  identification of  clostrid- 

ia species (6) as well as detection of oral anaerobic 

bacteria from subgingival biofilm (7). Another study 

employed  MALDI-TOF  MS  for  the  identification 

of HACEK group of bacteria including Aggregati- 

bacter actinomycetemcomitans, the causative agent 

of periodontitis (8). 

However, there are inadequate reports from the 

Indian Subcontinent regarding MALDI-TOF MS 

analysis on anaerobes and microaerophilic bacteria. 

Hence the present study aims to investigate the iden- 

tification of anaerobic and microaerophilic bacterial 

isolates that recovered from clinical specimen, em- 

ploying MALDI-TOF MS analysis and to compare 

the results with conventional biochemical character- 

ization. 
 

 
 
MATERIALS AND METHODS 

 
The present study was carried out for a duration 

of 2 years, starting from January 2023 to December 

2024. Ethical clearance was obtained. 957 isolates of 

clinically relevant non-duplicate anaerobes and 214 

microaerophilic  bacteria  were  analysed  by  MAL- 

DI-TOF MS and the results were compared with con- 

ventional identification. 

The details of the system what we used are as fol- 

lows:- Bruker Daltonics GmbH& Co, KG, Germany. 

Instrument model is Microflex LT /SH MALDI TOF 

system with MBT compass Software- MBT Compass 

Database which covers 4320 species of  Bacteria & 

yeasts as well as 222 filamentous fungi. 

The isolates obtained from a variety of specimens 

inoculated in Robertsons Cooked Meat medium or 

direct specimen transported without delay, that were 

sent routinely for anaerobic culture or for research 

projects were included in the study. Culture media 

employed for the anaerobes were Laked Blood Agar, 

Supplemented Brucella BA and Neomycin BA. Se- 

lective media such as Bacteroides Bile Esculin Agar 

for Bacteroides fragilis group, Cycloserin Cefoxitin 

Fructose agar for Clostridioides difficile, Rogosa SL 

agar for Lactobacilli, Bifidobacterium chrome agar 

for Bifidobacteria were included depending on the 

specimen. Anaerobic incubation was carried out us- 

ing BD Gaspak jar or Don Whitley Anaerobic work 

station for 48-72 hours. If the growth was negative, 

http://ijm.tums.ac.ir/


IDENTIFICATION OF ANAEROBIC AND MICROAEROPHILIC BACTERIA 

475 http://ijm.tums.ac.ir IRAN. J. MICROBIOL. Volume 18 Number 4 (August 2026) 473-481 

 

 

 

 
 

incubation was extended for up to 7 days. For the 

isolation of microaerophilic bacteria, Blood agar and 

Chocolate agar were employed whereas for the iso- 

lation of Aggregatibacter actinomycetemcomitans 

from periodontal specimen, Tryptic Soy Bacitracin 

Vancomycin (TSBV) agar was   included. All these 

media were incubated in Carbon dioxide incubator. 

Associated aerobic bacteria and fungi were also de- 

tected from these specimens by inoculating in re- 

spective media such as Blood agar, MacConkeys agar 

(aerobes) and Sabouraud’s Dextrose agar (fungi). 

For the identification of the isolates, biochemical 

tests including oxidase, catalase,   carbohydrate fer- 

mentation,  arginine  hydrolysis  and  differentiation 

by special potency discs were done according to the 

standard protocols (9-11). 

The procedure for MALDI-TOF MS was per- 

formed by Extended Direct Transfer technique after 

a preparatory protein extraction. In brief, a pure and 

fresh colony of microbe was spot inoculated on target 

plate and applied with 1 µl formic acid. 1 µl commer- 

cially prepared matrix solution (α- cyano 4 hydroxy 

cinnamic acid) solution was added on to this spot. Af- 

ter drying, samples were submitted to multiple laser 

shots. The matrix absorbs laser energy, facilitating 

desorption and ionization of microbial proteins. The 

spectra generated from bacterial suspension was ana- 

lyzed by the Biotyper software. A score of ≥ 2.0 rep- 

resented species level, 1.700- 1.999 genus level and 

≤ 1.7, suggested that No identification was possible. 

The characteristic mass spectra produced by various 

anaerobic isolates are shown in Fig. 1. 
 

 
 

RESULTS 

 
957 isolates of anaerobes and 214 microaerophilic 

bacteria were identified by MALDI-TOF in compar- 

ison with conventional techniques, which were ob- 

tained from 1514 specimens. Details of the various 

specimens are shown in Table 1. 

 
Microaerophilic bacteria. 154 microaerophilic iso- 

lates (71.3%) were identified up to species level by 

conventional techniques as well as by MALDI-TOF 

MS,  while  199  (92.13%)  microaerophilic  bacte- 

ria could be identified up to species level by MAL- 

DI-TOF MS. Details of microaerophilic organisms 

identified from these specimen by MALDI-TOF MS 

is summarized in Table 2. 

Anaerobes. 552 (57.9%) of anaerobes were identi- 

fied up to species level giving concordant results by 

conventional techniques using biochemical charac- 

terization and rest of the strains could be identified 

only up to genus level according to the standard pro- 

tocols (7, 8). Totally, 909 (94.98%) anaerobes could 

be  identified up  to  species  level  by  MALDI-TOF 

in this study. Employing this technique, many new 

strains were identified up to species level, especial- 

ly species of Clostridia, new genera proposed from 

Peptostreptococcus, Lactobacillus as well as numer- 

ous unusual isolates. Details of anaerobes identified 

in this study is given in Table 3. However, Porphy- 

romonas- Prevotella species, new genera of Lactoba- 

cillus & Peptostreptococci, recently discovered genera 

including   Terrisporobacter, Moryella, Megasphera, 

Megamonas, Mitsuokella Catenibacterium, Collinsel- 

la, Solobacterium, Mobiluncus could not be identified 

by biochemical characterization. 

 
Score value analysis. Of the 957 isolates of anaer- 

obes, 796 (83.18%) represented with high-confidence 

score value of ≥ 2.0 and 161 with low-confidence 

values  (1.777-1.999).  Those  showing  score  below 

2.0 were sub cultured and the procedure was repeated 

with fresh colonies and was assigned to species lev- 

el except 48. A total of 43 isolates  showing a score 

below 1.7 -(No identification Possible) were not in- 

cluded here, thus making it a total of 909 anaerobes 

(94.98%). A comparative evaluation of identification 

of the isolates by biochemical characterization and 

MALDI TOF-MS analysis is given in the Table 4. 

To find out other associated pathogens in the speci- 

mens, they were subjected to aerobic and fungal cul- 

ture according to the standard protocols. A total of 725 

aerobic bacteria   were obtained in the study which 

included  –Gram Positive cocci 294 (Staphylococcus 

aureus -112, coagulase negative Staphylococci -46, 

Group A Streptococci – 36, Group B Streptococci-53, 

Enterococci- 47) Enterobacteriaceae 269 (E. coli-108, 

Klebsiella species 63, Citrobacter species-27, Prote- 

us species- 18 and  Non Typhoidal Salmonellae-53), 

non-fermenters -115 (Pseudomonas aeruginosa-48, 

Burkholderia pseudomallei-4, Acinetobacter bau- 

mannii-51  and  Stenotrophomonas  maltophilia  12) 

and Corynebacterium species-45. Two unusual iso- 

lates included one strain each of Cupriavidus necator 

and Tsukumurella tyrosinosolvens. A total of 95 Fungi 

were also isolated from these specimens consisting of 

Candida species-78, Rhizopus-11 and Aspergillus spe- 
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Fig. 1. Mass spectra of various anaerobes obtained in MALDI Biotyper software program (Bruker Daltonics) 

 

 
Table 1. Details of specimen included in the study  cies-6.  These results indicates the nature of polymi- 

crobial infections caused by anaerobes. As reported by 
No. Specimen No % other investigators, a combination of B. fragilis and E. 
1. Pus from deep abscess 492 32.5 coli was commonly found in this study as well. From 
2 High vaginal Swabs 279 18.43 vaginal secretions and pus from intra abdominal ab- 
3. Blood 73 4.82 scesses, 112 cases of such combinations were observed. 
4 Body fluids 187 12.35  
5. Faeces 

(For C. difficile & Bifidobacteria) 
171 11.29  

DISCUSSION 
6. Sub gingival plaques, Paper points, 

pus from dental abscess from 
185 12.22  

As the isolation and identification of anaerobes 

 
7. 

Orodental infections 

Respiratory secretions 
 

47 
 

3.10 
by phenotypic and DNA based molecular methods 

at a species level is time-consuming and laborious, 
8. Broncho alveolar lavage 80 5.28 many   investigators   recommended   MALDI-TOF 

 Total 1514 99.99 MS for the rapid identification of anaerobic bacte- 
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Table 2. Microaerophilic bacteria identified by MALDI TOF 

 

Sl No Genus No Species 
1. Aggregatibacter 35 Aggregatibacter actinomycetemcomitans 
2. Gardnerella 18 Gardnerella vaginalis 
3. Microaerophilic Streptococci 142 S. salivarius (31), S. anginosus (17) 

   S. mitis (34), S. oralis (25) 

   S. parasanguinus (16), S. vestibularis (5), S. mutans (7), S. constellatus 

   (4), S. downie (1) 

   S. gordonii (2) 
4. Brucella 3 B. melitensis 
5. Granulicatella 6 Granulicatella adiacens 
6. Helicobacter 4 Helicobacter pylori 
7. Pedicoccus 3 Pedicoccus acidolactici 
8. Eikinella 3 Eikinella corrodens 

 Total 214  

 
 

Table 3. Details of anaerobic bacteria identified by MALDI TOF 

 

Sl.No Genus 

GNB (Non sporing) 
No. Species 

1. B. fragilis group 186 B. fragilis- 94, B. thetaiotaomicron -47, B. ovatus – 22, B. pyogenes 11, B. 

   uniformis – 10, B. caccae- 1, B. xylanisolvens-1 
2. Phocaeicola 5 Phocaeicola vulgatus 
3. Parabacteroides 11 P. johnsonii -5, P. distasonis -6 
4. Porphyromonas species 43 P. gingivalis -10, P. asaccarolytica -18 

   Porphyromonas species -15 
5. Prevotella sps. 84 P. buccae –25, P. buccalis -1, P. oralis -3 

   P. melaninogenica -12, P. denticola-7 

   P. bivia -22, P. disiens-3, P. salivae 1, P. copri -5, P. histicola-1, P. jejuni -1 

   P. baroniae-2, P. pallens 1 
6. Fusobacterium 44 F. varium 15, F. nucleatum -21 

   F. canifelinum -1, Fusobacterium species -7 
7. Megamonas 2 Megamonas hypermegale 
8. Mitsuokella 2 Mitsuokella jalaludini 

 GPB Non-sporing   
9. Lactobacillus 88 L. acidophilus-33, L. gasseri -13, L. paracasei -4, L. delbruki -10, 

   L. crispatus -9, L. johnsonii -4 

   L. gasseri -10, L. vaginalis 2, L. lactis -1, L. oris -1, L. sharpeae 1 
10. Limosilactobacillus 11 L. mucosae-1, L fermentum-9 , L. reuteri-1 
11 Lactiplantibacillus 12 L. plantarum 11, L. pentosus, -1 
12 Ligilactobacillus 14 L. ruminus -8, L. salivarius 6 
13 Lacticaseibacillus 5 L. rhamnosus -5 
14. Levilactobacillus 1 L. brevis 
15. Cutibacterium 40 C. acnes 36, C. lymphophilum-2, C. avidum 2 
16. Eggerthella 3 Eggerthella catenaformis 
17. Bifidobacterium 64 B. bifidum-10, B. dentium-1, B. adolescentis-16, B. breve 8, B. longum 17, 

   B. catenultum 10 

   B. pseudocatenulatum -1, B. ruminantium 1 
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Table 3. Continuing... 

 

18. Actinomyces 14 A. odontolyticus-4, A. naeslundii-3 

   A. europaeus -2, A. oris – 1 A. urogenitalis-4 
19. Moryella 2 Moryella indolegenes 
20 . Catenibacterium 5 Catenibacterium mitsuokai 
21. Solobacterium 3 Solobacterium moorei 
22. Alloscardovia 1 Alloscardovia omnicolens 
23. Mobiluncus 9 Mobiluncus species 

 GPC   
24. Peptostreptococcus 72 P. anaerobius -32, P. stomatis-3 

   P. asaccharolyticus 20 

   Peptostreptococcus species -17 
25. Peptoniphilus 16 P. harei -4, P. anaerobius -6 

   P. gorbachii -2, P. indolicus 3, P. grossensis-1 
26. Anaerococcus 9 A. hydrogenalis -4, A. vaginalis -1 

   A. octavius -3, A. murdochii -1 
27. Finegoldia 50 Finegoldia magna 
28. Collinsella 2 Collinsella aerofaciens 

 GNC   
29. Veillonella 62 V. parvula 45, V. atypica 14, V. dispar 3 
30. Acidaminococcus 2 Acidaminococcus intestini 
31. Megasphera 1 Megasphera elsdeni 

 Spore forming GPB   
32. Clostridium species 66 C. butyricum -2, C. perfringens -35, C. tertium 7 C. paraputrificum-2, C. 

   sporogenes-13, C. sardiniense-1, C. ramosum 1, C. sordelli -3 

   C. innocum1, C. barati 1 
33. Clostridioides 15 Clostridioides difficile- 
34. Paraclostridioides 11 P. bifermentans 
35. Terrisporobacter 2 Terrisporobacter glycolicus 

 Total 957  

 
 

Table 4. Comparison of identification by MALDI TOF analysis and conventional techniques 

 

Organisms Maldi ToF Conventional 
Anaerobes (957) 909 (94.98%) 552 (57.9%) 
Microaerophilic (214) 197 (92.06 %) 154 (71.96) 
Time required for ident. of anaerobes after colonies appear 30 minutes 3-5 days 
No. of sps. & genera in (214 microaeroph.) 8 genera and 17 species 5 genera and 8 species 
No. of sps. & genera in (957 anaerobes) 35 genera and 103 species 13 genera and 47 species 

 
 

ria. According to Nagy, newly recognized and tax- 

onomically rearranged genera, frequently isolated 

anaerobic species as well as phylogenetically related 

species could be identified accurately by employing 

this rapid technique (3, 4). Keeping up with frequent 

taxonomic revisions and identifying isolates using 

conventional methods is challenging. For example, 

in the present study, Moryella, Megasphera, Mega- 

monas, Mitsuokella, Catonibacterium, Collinsella, 

Alloscardovia were isolated as new genera whereas 

Terrisporobacter, Phocaeicola, Parabacteroides, 

Clostridioides as the revised nomenclature of anaer- 

obes and Solobacterium moorie, Acidaminococcus 

as frequently isolated anaerobes. Among the aerobic 
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& microaerophilic bacteria Granulicatella, Cupria- 

vidus, Tsukumurella – which are recently recognized 

genera, also could be identified accurately in our 

study, employing Bruker Maldi Biotyper. 

A few specimens included in the study may be con- 

troversial such as Broncho Alveolar Lavage, respi- 

ratory secretions, faeces which are usually included 

in the rejection criteria for anaerobes. These speci- 

mens are likely to yield many anaerobes, but may be 

contaminated with normal flora. They can be ideal to 

understand current distribution and nomenclature of 

the isolates by MALDI-TOF MS. Faeces is the appro- 

priate specimen for Clostridioides difficile, probiotic 

strains such as Bifidobacteria , Lactobacilli. These 

two genera are not well established pathogens, how- 

ever there are reports  regarding their  pathogenici- 

ty in  rare conditions such as septic prosthetic joint 

arthritis, Bacteremia, Meningitis, endocarditis and 

other systemic infections (12-16). We isolated these 

two genera from faeces to demonstrate the antago- 

nistic action of   probiotics against gastrointestinal 

& vaginal pathogens in another study. Inclusion of 

these specimens as well as the bacterial isolates was 

done to highlight the application of MALDI-TOF MS 

for the identification of these strains to species level. 

The introduction of MALDI-TOF MS at our insti- 

tute in 2022 greatly enhanced the identification of 

diverse anaerobic and microaerophilic bacteria. In 

the present study of 2 years duration, among the 214 

microaerophilic bacteria, 8 genera and 17 species 

could be identified by MALDI-TOF MS, while only 

5 genera and 8 species were identified by biochem- 

ical characterization. In the same way, of the 957 

anaerobes, 35 genera and 103 species could be iden- 

tified by MALDI-TOF whereas only 13 genera and 

47 species by conventional techniques and biochemi- 

cal characterization as shown in Table 4. Prior to the 

implementation of MALDI TOF-MS in our institute, 

isolates were identified based on gram stain, colony 

morphology, biochemical reactions including carbo- 

hydrate fermentation, aesculin hydrolysis, Indole, 

nitrate reduction, H2S production and sensitivity to 

special potency discs (9, 10). This  required tedious 

efforts such as preparation of various culture media, 

prolonged incubation, expensive  culture techniques 

as well as expertise in the field. Biochemical charac- 

terization of anaerobes required not less than 5days 

and microaerophilic bacteria not less than 3 days 

after the colonies appear on culture media. MAL- 

DI-TOF MS analysis could identify the isolates with- 

in 30 minutes once the pure colonies appear on the 

culture plates. MALDI-TOF showed   superior per- 

formance in identifying all genera compared to the 

conventional biochemical  methods, only disadvan- 

tage being  initial high expenses of the instrument. 

Alcala et.al recommended MALDI-TOF MS as a 

reliable technique for the identification of anaerobic 

isolates, allowing clinicians to streamline the most 

appropriate antibiotic therapy and manage patients 

accordingly (17). In a 4 year study they could iden- 

tify overall 95.7% of the isolates to the species lev- 

el. 68.5% of the total were reliably identified with 

high-confidence score values (≥2.0) and 95.0% with 

low-confidence values (score value ≥1.7). Only 2.1% 

of the isolates could not be reliably identified and re- 

quired molecular methods for a final identification. 

In the present study, out of 957 isolates of Anaerobes, 

796 (83.18%) represented with high-confidence score 

value of ≥ 2.0, 161 with low-confidence values (1.777- 

1.999). Forty-three anaerobic isolates could not be 

identified, possibly due to suboptimal culture condi- 

tions or mixed bacterial populations. In a multi-cen- 

ter study, the performance of the VITEK MS system 

in relation to 16S rRNA gene sequencing for the 

identification of clinical Prevotella isolates was as- 

sessed by Toprak et.al. Of the 508 isolates included 

in the study, 83.1% were identified to the species lev- 

el, 90.4% to the genus level and 9.6% of the isolates 

were not identified correctly (18). 

MALDI-TOF MS is an excellent tool for the iden- 

tification of phylogenetically heterogeneous groups 

of micro-organisms such as anaerobic gram positive 

cocci as suggested by Veloo et. al (5). Major taxonom- 

ic revision happened in the genera of Peptostrepto- 

coccus and Lactobacillus. In the recent taxonomical 

revision, genus, Peptostreptococcus was reclassified 

including genera such as Peptoniphilus, Anaerococ- 

cus, Finegoldia, Micromonas, Shleiferella. In the 

same way, genus Lactobacillus was assigned recent- 

ly to new genera such as Limosilactobacillus, Lacti- 

plantibacillus, Ligilactobacillus, Lacticaseibacillus, 

Levilactobacillus based on the source of isolation. 

Phenotypic identification by conventional technique 

is a time consuming and cumbersome procedure in 

these cases. However, 130 strains of Lactobacilli and 

147 strains of gram positive cocci could be assigned 

till species level according to the revised taxono- 

my by MALDI-TOF MS in our study as depicted in 

Table 3. 

Li et.al evaluated the effectiveness of the ANC card 
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and MALDI-TOF MS techniques for identification of 

clinical anaerobic isolates employing 16S rRNA gene 

sequencing as reference method (19). Based on the 

results, they recommended Vitek MS is easier, rap- 

id  and more economical for each test, providing the 

updation of the databases currently available (19). In 

another study, Coltella et.al stated the superior per- 

formance of MALDI-TOF MS by analyzing 484 an- 

aerobic bacteria (20). In their findings, the most prev- 

alent genus was Clostridium (76.85 %), with 70% 

C. difficile isolates. The concordance of sensitivity 

and specificity for C. difficile was 94.08% and 100% 

respectively. For the other anaerobes, the sensitivi- 

ty and specificity were 94.07% and 81.82% with a 

concordance of 93.15%. They observed a low perfor- 

mance for Propionibacterium (Cutibacterium) acnes 

and Fusobacterium nucleatum (20). In our findings, 

66 isolates of Clostridia were obtained, predominat- 

ed by C. perfringens followed by 15 isolates of Clos- 

tridioides difficile. 

In a retrospective study by Watanabe et al., employ- 

ing MALDI-TOF MS, the current trends of anaerobic 

Blood Stream Infections (BSI) was analysed which 

reflected the predominance of Bacteroides species 

(21). Regarding the clinical severity, Clostridium 

species affected the mortality rate of patients with 

anaerobic BSIs. They also observed that both Bac- 

teroides and Clostridium often caused trans-abdom- 

inal and hepatobiliary focal infection. According to 

them, these findings may assist physicians and mi- 

crobiologists in the diagnosis and treatment of anaer- 

obic BSIs. (21) 

According to a recent development, rapid identifica- 

tion of isolates from positive blood cultures and de- 

tection of emerging Carbapenem resistance in Bac- 

teroides fragilis associated with cfiA-encoded class 

B metallo-beta-lactamases are possible by  MALDI 

TOF as demonstrated by Johansson et al. (22) In the 

near future, typing of anaerobic bacteria on a sub- 

species level, determination of antibiotic resistance 

and direct identification of blood culture isolates will 

definitely revolutionize the amazing world of anaer- 

obes (3). 

In short, results of the present study and the ex- 

perience of other investigators have revealed that by 

employing MALDI TOF, many newly recognized 

and taxonomically rearranged organisms could be 

identified accurately up to species level. Employing 

this technique, it will be possible to avoid automat- 

ed and time- consuming microbial identification by 

biochemical characterization. If feasible implemen- 

tation of MALDI TOF MS for identification will 

certainly shorten the Turn Around Time, reduce the 

cost in the Microbiology laboratory and improve the 

patient care, resulting in better clinical outcome. 
 

 
 
CONCLUSION 

 
MALDI-TOF MS analysis was employed for the 

identification of anaerobic and microaerophilic bac- 

teria from clinical specimens in comparison with 

conventional techniques. Most of the strains could 

be identified accurately by employing MALDI TOF 

MS within half an hour, after the colonies appeared 

on culture media. Species identification of anaerobes 

and unusual microaerophilic bacteria is a tedious 

task for the Microbiologists which will be taken care 

by this instrument. Highly specific and cost effective 

MALDI-TOF MS represents a robust and efficient 

platform for the rapid identification of these bacteria 

in clinical laboratories. Adoption of this technique 

will also improve patient care with better clinical 

outcomes. 
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