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INTRODUCTION: Malassezia species are 

lipophilic yeasts that are found to be a part of 

normal animal and human cutaneous commensal 

microflora 
1
. Being lipid dependent, they are 

normally found in areas that are rich in sebaceous 

glands 
2
. Ghahfarokhi and Abyaneh 

1
 have 

suggested that these microorganisms have been 

considered as medically important yeasts because 

of their involvement in the etiology of some 

important skin disorders including pityriasis 

versicolor, foliculitis, seborrhoeic dermatitis and 

dandruff. They could also be possibly associated 

with other important human diseases which are not 

known presently, due to insufficient data available 

in this field, compounded by the lack of convenient 

culture medium to study those 
3
.  
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This work is an effort to develop a suitable medium 

for the cultivation of the lipophilic yeasts so as to 

isolate and study them in diseased conditions. 

MATERIALS AND METHODS: 

Culture Media: The different culture media and 

media supplements used in the study are listed in 

Table 1. 

Formulation of culture medium: The basal 

formulation of the medium contained Sabouraud’s 

dextrose agar that consists of nutrients and trace 

elements required for the growth of most yeasts and 

fungi 
4
. The basal medium was supplemented with 

nutrients that would promote the growth of 

lipophilic yeasts 
4
. Examples of these nutrients 

used: olive oil, coconut oil, palm oil, corn oil and 

sesame oil. Different polysorbates were tested for 

efficient mixing of these oils in the medium. 

Tetracylline selective supplements were used to 

inhibit bacterial overgrowth. Standard strain of 

Malassezia furfur (MTCC 1374) was used to test 
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ABSTRACT:  This communication reports on an easy and cost effective 

mycological medium, developed for primary isolation and culture of 

lipophilic yeasts. The medium has been modified and adjusted specifically to 

promote the growth of lipophilic yeasts and simultaneously suppress the 

growth of other fungi and bacteria. The traditional medium of Sabouraud’s 

dextrose agar (SDA) with olive oil overlay was modified by incorporating 

different oils (coconut, palm, corn, olive and sesame) in the medium. The oil 

incorporated SDA medium was compared with other routinely used media 

such as Modified Dixon’s, IMU – Mf and Modified Leeming – Notman, for 

the culture of lipophilic yeasts. From the results obtained, it was observed 

that the medium with sesame oil exhibited the highest viable count within 48 

hours. Thus, this medium can be used in the conventional microbial 

procedures such as isolation of pure culture by streaking; enumeration (viable 

count) using spread plate technique, and anti-microbial sensitivity testing, for 

lipophilic yeasts. 
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the ability of the culture medium to support 

effective colony isolation and growth of lipophilic 

yeasts 
5
. All the inoculated plates were incubated at 

37
o
C and examined twice daily for evidence of 

growth of microorganisms up to 7 days. The 

number of days taken for the yeast colonies to be 

visible and the progressive size of the colonies for 

each day were recorded for both primary culture 

and subculture
3
. Further, the composition of the 

medium was modified in terms of the type and 

quantity of oil and tween, so as to obtain the most 

effective growth medium for lipophilic yeasts.  

Each formulation was tested twice for the isolation 

and growth efficiency of lipophilic yeasts using a 

standard strain of M. furfur, so as to ensure 

reproducibility of results. Nine most effective 

compositions were selected to carry out viable 

count of the standard strain of M. furfur (MTCC 

1374). Amongst these nine media, the best medium 

was identified on the basis of colony count 

obtained and compared with some known media 

available for lipophilic yeasts. 

TABLE 1: LIST OF CULTURE MEDIA AND MEDIA SUPPLEMENTS USED IN THE STUDY 

 

Comparative study for primary isolation and 

enumeration: Modified Leeming-Notman agar 
3, 6

, 

Modified Dixon’s agar 
7
, Sabouraud’s dextrose 

agar (SDA) with olive oil overlay 
8
, and IMU-Mf 

agar 
9 

were prepared and inoculated according to 

specifications described in literature. The growth 

observed on these known media was compared 

with the growth observed on the new medium 

under investigation. The growth was confirmed 

microscopically using Gram – stained preparations. 

METHODOLOGY: 

Isolation: Hexagonal streaking 
10

 was performed 

on five Sabouraud’s agar plates and overlaid with 

olive oil, sesame oil, palm oil, corn oil and coconut 

oil respectively. Simultaneously hexagonal 

streaking was carried out on oil and tween (20, 40, 

60, and 80) incorporated Sabouraud’s agar plates. 

Plates were incubated at 37°C up to 7 days. Each 

plate was observed for appearance of isolated 

colonies in each zone.   

Enumeration: A saline suspension of 48 - 72 hour 

old culture of a standard strain of M. furfur (MTCC 

– 1374) having an approximate density of 10
7
- 10

8 

cfu/ml adjusted as per microscopic 

haemocytometer count, was prepared aseptically in 

sterile suspension tubes. 

Viable counts were performed on the oil 

incorporated agar plates as well as on the known 

media plates using spread plate technique
 10

. 

Incubation was carried out at 37°C up to 7 days. 

Isolates were identified on the basis of colony 

morphology and microscopic examination. 

Statistical analysis: 

Isolation: The growth obtained in each zone was 

observed and the number of days required for 

visible colonies to appear in each zone in individual 

medium was noted. The growth pattern in oil 

overlay and oil incorporated medium was 

compared visually on the basis of the number of 

zones showing growth, the density of growth in 

each zone and the growth time required by the 

organism. The data obtained was tabulated and a 

clustered column graph was plotted. 

Enumeration: The data derived in the form of 

colony count as CFU/ml x 10
7 

was tabulated and 

evaluated. The Mean +/- SD values were calculated 

and a clustered column graph was plotted. The data 

obtained for the new medium was compared with 

the data obtained for Leeming Notman agar 

medium using an unpaired student’s t test, 

considering a probability (p) value of 0.05 or less 

as the level of significant association. 

Media used Oils used Tween used 

1. Sabouraud’s agar + Antibiotic + 1% Tween + 2 % Sterile Oil 

(incorporated)----- Enumeration 

2. Sabouraud’s agar + Antibiotic + Tween. 

3. Modified Dixon’s Agar medium. 

4. IMU – MF Agar medium. 

5. Modified Leeming – Notman Agar medium. 

6. Sabouraud’s agar + sterile oil (overlay) ----- Isolation 

Olive oil 

Coconut oil 

Palm oil 

Corn oil 

Sesame oil 

Tween 20 

Tween 40 

Tween 60 

Tween 80 
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RESULTS: The oil incorporated composition was 

developed after a number of modifications to 

obtain the culture medium that provided optimal 

growth of a standard strain of Malassezia furfur 

(MTCC – 1374). The final formulation for the solid 

medium contained Sabouraud’s dextrose agar 

Medium, Tween 80 and Sesame oil. In this study 

olive oil and corn oil supported good growth of 

lipophilic yeasts. The growth efficacy was found to 

be minimal with coconut and palm oil. The best 

growth was obtained with sesame oil. Amongst the 

polysorbates, Tween 80 was found to be the best 

emulsifying agent which itself allows good growth 

of lipophilic yeasts. 

Isolation: The results showing incubation time 

required for M. furfur colonies to appear on each 

medium with different oils has been represented in 

Table 2. Also a comparison between the growth 

pattern obtained on oil incorporation medium and 

oil overlay medium is shown in Table 2. 

                 TABLE 2: INCUBATION TIME AND GROWTH PATTERN  

Oil 

Growth On Culture Media 

Oil Incorporation Medium 

 

Oil Overlay Medium 

24 Hrs. 48 Hrs. 72 Hrs. 24 Hrs. 48 Hrs. 72 Hrs. 

Olive No Growth Zone 1& 2 Zone 1, 2, 3, & 4 No Growth No Growth Zone 1, 2 & 3 

Sesame No Growth Zone 1&2 Zone 1, 2, 3, & 4 No Growth Zone 1 Zone 1, 2, 3, 4, 5, & 6 

Palm No Growth Zone 1& 2 Zone 1, 2, 3, & 4 No Growth Zone 1 Zone 1, 2, 3, 4, & 5 

Corn No Growth Zone 1 Zone 1, 2,& 3 No Growth No Growth Zone 1 & 2 

Coconut No Growth Zone 1& 2 Zone 1, 2, 3, & 4 No Growth No Growth Zone 1, 2, 3, & 4 

 

It was observed that, individual colony formation 

could not be obtained on SDA plate with oil 

overlay while excellent isolation was obtained on 

oil incorporation medium. Though all these oils 

supported growth of the yeast, the colony 

morphology was observed to be the best in sesame 

oil media. The growth pattern observed on different 

media is shown in Fig. 1. 
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                  FIG. 1: COMPARISON OF GROWTH PATTERN OF MALASSEZIA FURFUR ON OIL OVERLAY AND OIL 

INCORPORATION MEDIA  

As observed in Fig. 2 the growth time on oil 

overlay medium was more than oil incorporated 

medium. All the oil incorporated media gave good 

growth within 48 hours, while amongst the oil 

overlay media growth within 48 hours was 

observed only in sesame oil and palm oil. 
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FIG. 2: DIFFERENCE IN GROWTH TIME ON VARIOUS MEDIA 

Thus, it can be noted that, the growth efficiency is 

more in oil incorporated medium than in the oil 

overlay medium. 

Enumeration: The oil incorporated medium was 

further analyzed for its efficiency in the 

enumeration of lipophilic yeast and the growth 

pattern was compared with that on SDA + 

polysorbate medium. The results obtained for 

growth on polysorbate and oil incorporated 

medium are given in Table 3 in the form of colony 

counts. 

The data derived in the form of colony count as 

CFU/ml x 10
7
 was evaluated by calculating the 

Mean +/- SD values.  

Table 4 shows the Mean +/-SD values obtained for 

all the oil incorporated media. 

TABLE3: AVERAGE COLONY COUNT OF MALASSEZIA FURFUR ON POLYSORBATE AND OIL 

INCORPORATED CULTURE MEDIUM 
                       Average colony count (CFU/ml) x 10

7
 

Oil 

 Polysorbate 

Tween 20 Tween 40 Tween 60 Tween 80 

Y1 Y2 Y1 Y2 Y1 Y2 Y1 Y2 

Olive 2.17 3.28 6.28 5.913 1.505 1.465 16.195 17.53 

Sesame 5.575 3.835 6.1 8.42 1.6115 2.7 19.33 19.595 

Palm 5.53 5.17 5.415 5.361 1.205 1 10.22 10.92 

Corn 5 5.37 4.4 5.437 2.03 1.25 17 13.42 

Coconut 3.24 5.335 2.58 5.636 1.1955 1.125 10.25 10.815 

Only Tween 3.045 3.525 0.595 0.505 1.191 2.87 15.75 11.83 

(Y1 – average colony count of set 1; Y2 – average colony count of set 2) 

TABLE 4: THE CALCULATED MEAN +/- SD OF THE COLONY COUNTS 

SD – Standard Deviation 

On comparison of the colony counts amongst the 

oils, it was found that except with polysorbate 60, 

sesame oil gave the maximum growth with all the 

polysorbates, the best growth being with 

polysorbateate 80. The extent of growth obtained in 

different oil incorporated media can be observed in 

Fig. 3 
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Incubation time 

Olive 
Sesame 
Palm 
Corn 
Coconut 

Mean +/- SD of colony count (x 10
7
) 

Oils 

 Polysorbates 

Tween 20 Tween 40 Tween 60 Tween 80 

Mean SD Mean SD Mean SD Mean SD 

Olive 2.725 0.785 6.097 0.260 1.485 0.028 16.863 0.944 

Sesame 4.705 1.230 7.260 1.640 2.156 0.770 19.463 0.187 

Palm 5.350 0.255 5.388 0.038 1.103 0.145 10.570 0.495 

Corn 5.185 0.262 4.919 0.733 1.640 0.552 15.210 2.531 

Coconut 4.288 1.481 4.108 2.161 1.160 0.050 10.533 0.400 
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FIG. 3: EXTENT OF GROWTH OBTAINED IN 10 
-3

 DILUTION AFTER 72 HOURS OF INCUBATION 

 

 Tween 20 Tween 40 Tween 60 Tween 80 

O
li

v
e
 

    

S
es

a
m

e
 

    

P
a

lm
 

  

 

 

C
o

rn
 

 

 

  

C
o

co
n

u
t 

 

 

  

 

The oil incorporated medium was also compared 

with the standard culture media available, i.e. 

Modified Leeming - Notman agar medium, 

Modified Dixon’s agar medium and IMU-Mf 

medium. The data obtained has been represented in 

Fig. 4. The growth obtained in Modified Leeming-

Notman agar medium was comparable with the 

SDA + Olive oil + Tween 40 medium (p = 0.059), 

but less than all other oil incorporated media. The 

statistical data obtained confirms that the medium 

with sesame oil and polysorbate 80 shows better 

growth (p = 0.008) on comparison with the 

standard medium i.e. Modified Leeming-Notman 

agar. 
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FIG. 4: GRAPHICAL REPRESENTATION OF THE COLONY COUNT (CFU/ML) X 10 
7
 OBTAINED ON 

DIFFERENT MEDIA. MD - Modified Dixon's; MLN - Modified Leeming – Notman 

DISCUSSION: As mentioned in literature, the 

genus Malassezia, comprises lipophilic and lipid 

dependent yeasts that require long chain fatty acid 

(C12 up to C24) supplementation for growth and 

survival.
11

 It is also known that studies on the role 

of M. furfur and other lipophilic yeasts in human 

diseases have been severely hampered by the lack 

of a simple and convenient culture medium, 

especially for primary isolation from either normal 

or diseased tissues.  

Traditionally, Sabouraud’s dextrose agar (SDA) 

with olive oil overlay was used for primary 

isolation and subculture of these lipophilic yeasts. 

Although this classical medium has served its 

useful purpose, it has a number of drawbacks 
3
. 

One of the major problems with SDA and olive oil 

overlay medium is the inability to obtain individual 

isolated colonies upon streaking out the culture on 

the agar.  

Various media have been developed by early 

researchers (Panja, Shifrine and Marr), but these 

media were disappointing because growth on these 

media was inconstant and resulted in rapid loss of 

cultures 
11, 12

. Development of modified Dixon agar 

and Leeming and Notman agar allowed excellent 

growth, isolation and maintenance of these nutrient 

dependent microorganisms 
3, 6, 7

. These complex 

media contain Ox bile, polysorbates and oil 

supplements as major components. But, the 

drawback of these media is their complex and 

expensive nature 
13

. The main purpose of this study 

was to develop an easy and cost effective medium 

to obtain well isolated colonies of lipophilic yeasts. 

Malassezia was used to test the ability of the 

culture medium to support effective colony 

formation, isolation and growth of lipophilic yeasts.  

Since lipophilic organisms require oil as a major 

component for growth, it was incorporated into a 

solid medium instead of an overlay. The oils to be 

incorporated into the medium were determined by 

reviewing the oils mentioned in literature.  

Further selection of oils was based on the ease of 

availability and its cost effectiveness. In all, five 

different oils were selected and studied for their 

utilization in the growth of the lipophilic yeasts. 

The oils used were olive oil, coconut oil, palm oil, 

corn oil and sesame oil.  

On the basis of the lipid composition of the oils 

used in the study, different esters/polysorbates were 

selected for the emulsification of these oils into the 

medium. Based upon the varying fatty acid 

composition there are 4 major polysorbates: 

Polysorbate 20 (monolaurate), Polysorbate 40 

(monopalmitate), Polysorbate 60 (monostearate), 

and Polysorbate 80 (monooleate) 
14

.
 

According to the fatty acid composition of the 

selected oils it is known that olive oil has the 

maximum that is 71 % of oleic acid, coconut oil 

has the maximum that is 47 % of lauric acid, palm 

oil has the maximum that is 45 % of palmitic acid, 

corn oil has the maximum that is 58 % of linoleic 

acid and sesame oil has the maximum that is 40 % 

of oleic acid 
15, 16

.
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Thus, it can be known that olive oil will be best 

emulsified by monooleate that is polysorbate 80, 

coconut oil will be best emulsified by monolaurate 

that is polysorbate 20, palm oil will be best 

emulsified by monopalmitate that is polysorbate 

40, corn oil will not be emulsified very well in any 

of the polysorbates and sesame oil will be best 

emulsified by monooleate that is polysorbate 80. 

Although the best polysorbate for emulsification of 

the oils is known, the oils were emulsified with 

each polysorbate separately and studied. 

Isolation: A comparison of the oil overlay medium 

and oil incorporated medium was made to find out 

the best medium for obtaining individual isolated 

colonies of these lipophilic yeasts. Hexagonal 

streaking was performed as mentioned in the 

methodology. Upon incubation different media 

showed varied growth patterns of the organism. In 

the oil overlay plates, maximum growth was 

observed in plate with sesame oil, followed by 

palm oil, coconut oil, olive oil and corn oil. Growth 

observed was confirmed on the basis of colony 

morphology and microscopic examination using 

Gram staining technique. Although the medium 

supported excellent growth of the yeast, isolated, 

individual colonies were not obtained. Yeast cells 

were dispersed throughout the medium in the oil 

making it difficult to pick up a yeast colony by wire 

loop for staining or preparation of saline 

suspension as the colonies were mixed with oil.  

In the oil incorporation medium except corn oil, all 

the other oils i.e. olive oil, sesame oil, palm oil and 

coconut oil showed good growth of the organism. 

Though all these oils supported growth of the yeast, 

the colony morphology was observed to be the best 

in sesame oil media. Organism confirmation was 

carried out morphologically and microscopically 

using Gram staining technique. Well isolated, 

individual colonies were obtained in this media 

which were easy to pick up using a wire loop and 

could be used for staining and saline suspension 

preparation.  

Upon comparison of the growth time on oil overlay 

and oil incorporated media, it was found that, all 

the oil incorporated media gave good growth 

within 48 hours, while oil overlay medium gave 

good growth with all the oils only after 72 hours.  

On comparison of the two types of media, it was 

found that sesame oil is the best oil supporting 

growth of the lipophilic yeast in both the media 

types. 

Enumeration: Enumeration of the lipophilic yeast 

was carried on the oil incorporated medium in 

order to determine the efficiency of this medium. 

Also the growth pattern of the lipophilic yeast was 

studied using each polysorbate separately in 

Sabouraud’s dextrose agar. It was found that the 

organism did show a minimum amount of growth 

in SDA + polysorbate medium, but not as good as 

with oil in the medium. Among the polysorbates, 

the best growth was observed in polysorbate 80, 

followed by polysorbate 20, 60 and the least 

growth was observed in polysorbate 40. 

The colony counts of the oil incorporated media 

revealed that, sesame oil showed maximum growth 

with all the polysorbates, except polysorbate 60. 

Sesame is followed by olive oil, corn oil, palm oil 

and coconut oil. Along with polysorbate 20, olive 

oil has given the best result. 

The oil incorporated medium was also compared 

with a few other culture media already available for 

lipophilic yeasts. Amongst the standard culture 

media available, the best growth was obtained in 

Modified Leeming - Notman agar medium 

followed by Modified Dixon’s agar medium and 

then IMU-Mf medium. On comparison of the 

standard media and the oil incorporated media it 

was found that the sesame oil incorporated medium 

and the Modified Leeming-Notman agar medium 

performed equally well in terms of the duration 

taken by the sub cultured colonies of M. furfur to 

become visible (after 24 hours), and the size of the 

individual colony after 4 days. Both media 

performed better than Modified Dixon’s agar 

medium and IMU-Mf medium. The viable count 

results reveal that the colony count in the sesame 

oil incorporated medium was much higher as 

compared to that in Modified Leeming-Notman 

agar medium.  

Previous studies by Shifrine et al, Kaneko et al and 

Nazzaro Porro et al have suggested the importance 

of oleic acid as a fatty acid requirement for 

Malassezia species 
12, 6, 17

.  
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The results obtained in this study for isolation and 

enumeration using the oil incorporated medium; 

also reveal that the presence of oleic acid is 

essential for the growth and proliferation of 

Malassezia species in vitro. Thus, we conclude that 

the medium with sesame oil and polysorbate 80 can 

be used as a simple, easy and cost effective 

medium for the primary isolation and enumeration 

of lipophilic yeasts. It can also serve as a useful 

medium for the revival and maintenance of 

standard strains.  

The medium can further be explored for its ability 

to isolate lipophilic yeasts from clinical samples, 

thus adding new avenues for research in the field of 

lipophilic yeast biology. Further, the medium can 

also be used for performing antifungal 

susceptibility test against Malassezia so as to 

develop efficient treatment strategies. 

REFERENCES: 

1. M. Shams Ghahfarokhi, M. Razzaghi Abyaneh: Rapid 

Identification of Malassezia furfur from other Malassezia 

Species: A Major Causative Agent of Pityriasis versicolor. 

Iran J Med Sci 2004;29(1):36-39 

2. Aj Kindo, Skc Sophia et al.: Identification of Malassezia 

Species. Indian Journal of Medical Microbiology 2004; 22 

(3):179-181.  

3. John P. Leeming, Fiona H. Notman: Improved methods for 

isolation and enumeration of Malassezia furfur from 

Human Skin. Journal of Clinical Microbiology 1987; 

25(10): 2017––2019. 

4. Cletus Kurtzman, J. W. Fell, Teun Boekhout and Vincent 

Robert: The yeasts, a taxonomic study. Elsevier, 5th 

Edition, 2011: 88 – 90. 

5. Sarika K. M., Aparajita V., Bindu Rani and Soosamma M.: 

Herbal extracts and their antifungal activity against 

Malassezia furfur. Int J Pharm Bio Sci 2013; 4(3): (B) 969 

– 974. 

6. Takamasa Kaneko, Koichi Makimura, Noboru Okamura et 

al.: Revised Culture-Based System For Identification Of 

Malassezia Species. J Clin Microbiol. 2007 November; 

45(11): 3737–3742  

7. Luisa Pistelli et al.: Antimycotic Activity of Some 

Aromatic Plants Essential Oils against Canine Isolates of 

Malassezia pachydermatis: An in vitro Assay. The Open 

Mycology Journal 2012; 6: 17-21  

8. M.J. Crespo, M.L. Abarca et al.: Isolation of Malassezia 

furfur from a Cat. J Clin Microbiol 1999; 37(5): 1573 – 

1574 

9. Kaw Bing Chua, I-Ly Chua et al: A Modified Mycological 

Medium for Isolation and Culture of Malassezia furfur. 

Malaysian J Pathol 2005; 27(2): 99 – 105. 

10. Jacquelyn Black: Microbial principles and explorations. 

Wiley, 8th Edition, 2012:150 - 167 

11. E. Guého-Kellermann et al.: Malassezia and the Skin. 

Springer Verlag Berlin Heidelberg 2010:18 

12. Shifrine M, Marr AG: The requirement of fatty acids by 

Pityrosporum ovale. J Gen Microbiol 1963; 32:263–270 

13. Anupam Dikshit, Amit Kumar Tiwari and Rohit Kumar 

Mishra: New Medium for Rapid Diagnosis and 

Determination of Antifungal Testing Against Malassezia 

spp.: A Potential Candidate for Industries. Natl. Acad. Sci. 

Lett. 2013; 36 (1): 61-66 

14. Michael E. Aulton and Kevin M.G. Taylor: Aulton's 

Pharmaceutics: The Design and Manufacture of 

Medicines. Elsevier Health Sciences, 4th edition, 2013: 

445. 

15. Richard D. O’Brient: Fats and oils: Formulating and 

processing for applications. CRC Press, Third Edition, 

2010: 27 - 50 

16. Ching Kuang Chow: Fatty Acids in Foods and their Health 

Implications. CRC Press, 3rd Edition, 2007:228 - 229 

17. Nazzaro Porro, M Passi, S Caprilli, F Nazzaro, P 

Morpurgo: Growth requirements and lipid metabolism of 

Pityrosporum orbiculare. J Invest Dermatol 1976; 66: 

178–182. 

 

 

 
All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License 

 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are 

available on Google Playstore) 

        

How to cite this article: 

Agrawal V, Bhagwat AM and Sawant CS: Sesame oil incorporated medium for isolation and enumeration of lipophillic 

yeasts. Int J Pharm Sci Res 2014; 5(7): 2972-79.doi: 10.13040/IJPSR.0975-8232.5 (7).2972-79. 

 

 

http://link.springer.com/journal/40009/36/1/page/1
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Michael+E.+Aulton%22&source=gbs_metadata_r&cad=6
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Kevin+M.G.+Taylor%22&source=gbs_metadata_r&cad=6
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Ching+Kuang+Chow%22&source=gbs_metadata_r&cad=9

