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บทคดัย่อ 
 การตรวจสอบสารพฤกษเคมีเบื้องต้นของหวัเท้ายายม่อม พบว่าสารสกัดจากฟลาวร์ประกอบด้วย 
แอลคาลอยด ์ซาโพนิน ฟลาโวนอยด ์และแทนนิน โดยสารพฤกษเคมทีัง้หมดขา้งตน้ยกเวน้แอลคาลอยดพ์บในสาร
สกดัจากเปลอืกเช่นกนั การทดสอบเฟอรร์กิคลอไรด์ไมส่ามารถตรวจพบสารประกอบฟีนอลกิจากสารสกดัทัง้สอง
สว่น การวเิคราะหส์ารประกอบฟีนอกลกิและแทนนินทัง้หมดดว้ยวธิ ีFolin-Ciocalteu colorimetric พบว่าสารสกดั
จาก ฟลาวร์และเปลอืกมปีรมิาณฟีนอลกิทัง้หมด 2.70 และ 8.11 มลิลกิรมัสมมูลกรดแกลลกิ / กรมัน ้าหนักแหง้ 
ตามล าดบั และมปีรมิาณแทนนินทัง้หมดเท่ากบั 2.62 และ 8.68 มลิลกิรมัสมมูลกรดแทนนิก / กรมัน ้าหนักแหง้ 
ตามล าดบั ขณะที่ปริมาณฟลาโวนอยด์ในสารสกดัจากเปลือกวิเคราะห์ได้ 20.79 มิลลิกรมัสมมูลเคอร์ซิทิน / 
น ้าหนกัแหง้ ซึง่สงูกวา่ปรมิาณฟลาโวนอยดใ์นสารสกดัจากฟลาวร ์(0.79 มลิลกิรมัสมมลูเคอรซ์ทินิ / น ้าหนกัแหง้) 
ถงึ 26 เท่า สารสกดัจากเปลอืกแสดงฤทธิย์บัยัง้การเจรญิของจุลนิทรยีอ์ย่างมนีัยส าคญัเมื่อทดสอบดว้ยวธิ ีBroth 
dilution โดยสามารถยบัยัง้การเจรญิของ Candida lipolytica ได้ร้อยละ 99.70, Bacillus subtilis ร้อยละ 76.58,  
Enterococcus faecalis TISTR 379 รอ้ยละ 72.79, Staphylococcus aureus รอ้ยละ 69.23 และ Salmonella sp. 
ร้อยละ 56.92 แบคทีเรียแกรมลบตัวอื่น ได้แก่ Pseudomonas fluorescens TISTR 904 และ Escherichia coli      
มคีวามตา้นทานต่อสารสกดัจากเปลอืกมากกว่า Salmonella sp. สารสกดัจากฟลาวรม์ฤีทธิย์บัยัง้จุลนิทรยีต์ ่ากวา่
สารสกดัจากเปลอืก โดยแสดงฤทธิย์บัยัง้การเจรญิของจุลนิทรยีอ์ย่างมนีัยส าคญัต่อ C. lipolytica คดิเป็นรอ้ยละ 
45.86 และ  E. faecalis TISTR 379 คดิเป็นรอ้ยละ 13.55 การทดสอบ MIC พบว่า S. aureus ไวต่อสารสกดัจาก
เปลือกมากที่สุด เน่ืองจากมีค่า MIC ต ่าที่สุด (12.5 มิลลิกรมั / มิลลิลิตร) ตามด้วย E. faecalis TISTR 379  
และ C. lipolytica (25 มลิลกิรมั / มลิลลิติร) และ B. subtilis (50 มลิลกิรมั / มลิลลิติร) ส่วนแบคทเีรยีแกรมลบ 
Salmonella sp. มคีวามไวต่อสารสกดัน้อยที่สุด โดยมคี่า MIC สูงสุด (100 มลิลกิรมั / มลิลลิติร) ผลการศกึษา
แสดงใหเ้หน็วา่เทา้ยายมอ่มมฤีทธิต์า้นจุลนิทรยีแ์ละอาจใชเ้ป็นสารสกดัจากธรรมชาตทิีส่ามารถยบัยับ้จุลนิทรยีไ์ด ้
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ค าส าคญั: เทา้ยายมอ่ม  ฟีนอลกิ  แทนนิน  ฟลาโวนอยด ์ ฤทธิย์บัยัง้จุลนิทรยี ์
 

Abstract 
Phytochemical screening of Thao Yai Mom (Tacca leontopetaloides (L.) Kuntze) indicated that its 

flour extracts contained alkaloids, saponins, flavonoids and tannins.  These compounds except alkaloids 
were also found in the peel extracts.  The ferric chloride test could not detect phenolic in both extracts. 
Total phenolic contents of the flour and peel extracts determined by Folin-Ciocalteu colorimetric method 
were 2. 70 and 8. 11 mg GAE/ g dry sample, respectively.  Tannins were evaluated at 2. 62 and 8. 68 mg 
TAE/g dry sample of flour and peel, respectively. Whereas total flavonoid content of the peel extracts was 
20.79 mg QE/g dry sample, which was about 26 times higher than that of the flour extracts (0.79 mg QE/g 
dry sample) .  The significant microbial growth inhibition, tested with broth dilution method, by the peel 
extracts were observed for Candida lipolytica at 99.70%, Bacillus subtilis at 76.58%, Enterococcus faecalis 
TISTR 379 at 72.79% , Staphylococcus aureus at 69.23% and Salmonella sp.  at 56.92%.  Other gram-
negative bacteria, Pseudomonas fluorescens TISTR 904 and Escherichia coli showed much more resistant 
to the peel extracts than Salmonella sp.  The flour extracts possessed less potential antimicrobial activity 
than the peel extracts and gave significant inhibition only on C. lipolytica at 45.86% and E. faecalis TISTR 
379 at 13.55%. The MIC test of peel extracts indicated that S. aureus was the most sensitive microorganism 
giving the lowest MIC value (12.5 mg/ml) followed by E. faecalis TISTR 379 and C. lipolytica (25 mg/ml) 
and B. subtilis (50 mg/ml), respectively. Gram-negative Salmonella sp. was observed less sensitive to the 
extracts with the highest MIC value (100 mg/ml) .  This study gave evidence that Thao Yai Mom might be 
applicable as natural source of antimicrobial agent.  
 
Keywords: Thao Yai Mom, Phenolic, Tannin, Flavonoid, Antimicrobial activity 
 

Introduction 
 Tacca leontopetaloides (L.) Kuntze (commonly called ‘Thao Yai Mom’ in Thai) is also named as 
Tacca pinnatifida Forst.  [1] ; and Tacca involucrata (Schumach and Thonn, 1827) [2] .  Under the revised 
APG II system, Taccaceae is included in the expanded Dioscoreaceae (yam family) [3]. In Thailand, Thao 
Yai Mom plants naturally grow around eastern coasts such as Chonburi and Rayong Province.  Thao Yai 
Mom tubers contain starch that can be processed and consumed as food or medical treatment.  
The traditional processing method of Thao Yai Mom starch involves peeling and pulping the tubers.  This 
is followed by several soaking and washing cycles of the pulps to remove poisonous anti- nutritional 
substances which are usually found in peels and raw tubers.  The extracts of unpeeled Tacca tuber were 
previously reported having antioxidant activity along with phytochemical constituents of alkaloids, vitamin 
C, vitamin E, flavonoids, phenols, glycosides, saponins and volatile oils [ 4] .  Based on chemical analysis 
[ 5] , it was indicated that Tacca peel had high content of antinutrients such as phytate, oxalate, saponin, 
haemagglutinin and especially cyanogenic glycoside.  Some other Dioscoreaceae tubers were reported 
having antimicrobial and antioxidant activity [6-8] .  The antioxidant activity was possibly identified through 
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the presence of bioactive phytochemicals such as phenolic compounds which directly influence the 
antimicrobial efficiency of the extracts [7]. Tacca rhizomes possess higher values of total polyphenols than 
those of some other yam varieties [ 9] .  Many aspects of Tacca, such as chemical compositions, 
phytochemicals, antioxidant properties, have been studied in various areas.  However, antimicrobial 
activities of Tacca have been rarely examined.  According to Thai local indigenous knowledge, raw Thao 
Yai Mom starch is mixed with warm water to make a paste for treating wound or abscess.  In this study, 
Thao Yai Mom tuber and its bioactive compounds are of interest in antimicrobial aspects.  
 
Objectives 
 This study aims to investigate the phytochemical compounds and antimicrobial activity of Thao 
Yai Mom extracts for use as antimicrobial agents. 
 

Methods 
 Sample Collection and Extracts Preparation 
 The fresh tubers of Thao Yai Mom (T. leontopetaloides (L.) Kuntze) were collected from Pornudom 
herbal garden in Sattahip district, Chonburi province, Thailand (Figure 1). The tubers were cleaned, peeled 
and sliced.  Fleshes and peels were sun- dried for two days and then ground into fine particles ( 37 µm) 
separately. The extracts were prepared following the scheme shown in Figure 2. 
 
 
 
 
 
 
 
 

Figure 1. Thao Yai Mom (T. leontopetaloides (L.) Kuntze) plants (a-b) and tubers (c), cultivated at 
Pornudom herbal garden, Sattahip District, Chonburi Province, and fresh tubers. 

 
 Screening of Phytochemicals 
 Qualitative screening of phytochemicals were performed following Godghate et al. [10] and Sonam      
et al. [11] with modification. 
 Wagner’s reagent test:  a few drops of Wagner’ s reagent solution ( 1. 27 g of I2 and 2 g of KI 
dissolved in 100 ml distilled water)  were added to 3 ml of sample extract.  Observed brownish precipitate 
indicates the presence of alkaloid. 
 Frothing test: 3 ml of sample extract was added in a test tube containing 10 ml distilled water and 
shaken thoroughly for 5 minutes and left stable for 30 minutes.  A froth forming indicates the presence of 
saponin. 

a b c 
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 Ferric chloride test: diluted sample extract was treated with few drops of 1% FeCl3 solution. The 
formation of blackish color indicates the presence of phenol. 
 Alkaline reagent test:  1 ml of sample extract was treated with 10% NaOH solution.  The intense 
yellow color formation indicates the presence of flavonoid. 
 Gelatin test: 1 ml of sample extract was treated with 1% gelatin solution then 10 % NaCl solution 
was added. The forming of white precipitate indicates the presence of tannin.  
 Total Phenolic Content 
 Total phenolic content was determined using Folin-Ciocalteu colorimetric method [12] . Aliquot of  
1 ml extract was mixed with 9 ml distilled water in 25 ml-volumetric flask (in triplicates). Folin–Ciocalteu’s 
phenol reagent (1 ml) was added. The content was mixed and allowed to stand for 5 min and 10 ml of 7% 
Na2CO3 was added. The content volume was adjusted with distilled water to 25 ml, thoroughly mixed and 
allowed to stand in darkness at room temperature for 90 min. Absorbance was measured at 750 nm. The 
total phenolic content was expressed as gallic acid equivalent in mg/g dry sample (mg GAE/g). 
 Total Tannin Content 
 Total tannin content was determined using Folin-Ciocalteu reagent as described by Mailoa et al. 
[13] with modification. Aliquot (0.2 ml) of each sample extract was transferred to a test tube containing 2.5 
ml of distilled water then 0.2 ml of Folin-Ciocalteu and 2 ml of 7% Na2CO3 were added. The mixture was 
shaken well and kept in darkness at room temperature for 90 minutes. Absorbance was measured at 748 
nm. The tannin content was expressed as mg of tannic acid equivalent/g dry sample (mg TAE/g). 
 Total Flavonoid Content 
 Total flavonoid content was determined following a colorimetric method described by Li et al. [14]. 
Aliquot ( 0. 5 ml)  of extract was transferred into a test tube containing 2 ml distilled water and 0. 15 ml of 
5% NaNO2.  After 5 min, 0. 15 ml of 10% AlCl3 was added, thoroughly mixed and allowed to stand for 5 
min, then 1 ml of 1 M NaOH was added.  The solution was mixed and allowed to stand for 15 min. 
Absorbance was measured at 415 nm.  Total flavonoid content was calculated from a standard quercetin 
curve and expressed as mg quercetin equivalent/g dry sample (mg QE/g). 
 Evaluation of Antimicrobial Activity  
 Antimicrobial activity of aqueous extracts ( 100 mg/ml)  from Thao Yai Mom flour and peel were 
determined by broth dilution method previously proposed by Habila et al.  [ 15]  with slightly modification, 
using microbial strains obtained from Thailand Institute of Scientific and Technological Research (TISTR); 
Enterococcus faecalis TISTR 379, Pseudomonas fluorescens TISTR 904, Aspergillus flavus TISTR 3637 
and Escherichia coli, Salmonella sp. , Candida lipolytica, Bacillus subtilis, A.  niger from Program of 
Microbiology, Nakhon Pathom Rajabhat University (NPRU), Thailand. The inoculum was cultured in nutrient 
broth for 24-48 hrs. Then the suspension was adjusted to reach the turbidity of a 0.5 McFarland standard 
at 600 nm (OD600 = 0.08-0.1) .  Each sample extract 265 µl was introduced into the test tube with 200 µl 
medium broth. Then, 35 µl suspension of the standardized inoculum was inoculated (positive control was 
set with sterilized distilled water instead of the extracts and negative control was set with sterilized distilled 
water instead of the inoculum) .  The bacterial tubes were incubated at 37°C for 24 hrs while yeast and 
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mold were incubated at ambient temperature for 48 hrs. Viable cells (log10CFU/ml) were obtained by serial 
dilution plate count. Antimicrobial activity was retrieved as percentage inhibition calculated as below: 
  

P = (1 − 10−L) × 100 
Where: 
P = percentage inhibition 
L = log reduction of viable cells 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Schematic of extracts preparation. 

  
 

 

Flour Peel powder 

Flour 1 (wt) : Water 10 (vol) Peel powder 1 (wt) : Water 10 (vol) 

Shaking 180 rpm, 45°C, 1 hr  Shaking 180 rpm, 45°C, 2 hrs  

Centrifuge at 4,000 x g 
and collect the supernatant 

Flour extract Peel extract 
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Fresh peeled-tuber slices 

Clean and peel  
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Grind and sieve  
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 Determination of Minimum Inhibition Concentrations (MIC) 
 The lowest concentration of the extracts that inhibited the visible growth of microorganisms were 
determined by broth dilution method.  The 2- fold serial dilution of the extracts from 6. 25 to 100 mg dry 
sample/ml were used.  Test tubes with total volume of 500 µl, containing 200 µl nutrient broth, 260 µl 
extract, 30 µl inoculant (1.5 x 108 CFU/ml) and 10 µl of 0.01% Triphenyl tetrazolium chloride (TTC). Then 
incubated at 37ºC for 24 – 48 hrs.  Minimum inhibition concentrations (MIC)  were recorded at the lowest 
concentrations of the extracts showing no colour change of culture broth to pinkish red. 
    
Results  

 Screening of Phytochemicals 
 Preliminary results of phytochemical screening of aqueous extracts from Thao Yai Mom flour and 
peel were shown in Table 1. Different phytochemicals were found in flour and peel. Flour extracts contained 
alkaloids, saponins, flavonoids and tannins through Wagner’ s reagent test, frothing test, alkaline reagent 
test and gelatin test, respectively. These compounds except alkaloids were also found in the peel extracts. 
The ferric chloride test could not detect phenolic in both extracts.  
 
Table 1. Phytochemical screening of the extracts. 

Extracts Screening of phytochemicals 
Alkaloid Saponin Phenolic Flavonoid Tannin 

Flour + + - + + 
Peel - + - + + 

    + Present 
  - Absent 
 
 Total Phenolic, Tannin and Flavonoid Contents   
 Total phenolic contents of the aqueous extracts of Thao Yai Mom flour and peel were determined 
at 2.70 and 8.11 mg GAE/g dry sample, respectively (Table 2) .  The total phenolic content is remarkably 
higher in peel than flour. Tannin, a complex phenolic compound found in plants [16-17], was determined in 
the flour and peel extracts at 2. 62 and 8. 68 mg TAE/ g dry sample, respectively.  There was significant 
difference between flavonoid content of flour and peel extracts. Total flavonoid content of the peel extracts 
was 20. 79 mg QE/ g dry sample, about 26 times higher than that of the flour extracts ( 0. 79 mg QE/ g dry 
sample).  

 Antimicrobial Activity 
  Viable cells and partial growth inhibition of tested strains were observed (Table 3) .  Yeast C. 

lipolytica and gram- positive bacteria, B.  subtilis, E.  faecalis TISTR 379 and S.  aureus, showed more 
sensitivity to the peel extracts with the significant growth inhibition of 99.70%, 76.58%, 72.79% and 69.23%, 
respectively than those of gram- negative P.  fluorescens TISTR 904 and E.  coli which were not inhibited 
significantly by the peel extracts.  However, in this study Salmonella sp.  was found to be more sensitive 
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than P.  fluorescens TISTR 904 and E.  coli, and could be inhibited significantly by the peel extracts at 
56.92% inhibition.  The flour extracts possessed less potential antimicrobial activity than the peel extracts 
and gave significant inhibitions only on C.  lipolytica and E.  faecalis TISTR 379 at 45. 86% and 13. 55% , 
respectively.  There were no significant inhibitory effects of any extracts on tested fungal strains A.  flavus 
TISTR 3637 and A.  niger.  Only microbial strains that were inhibited significantly were selected for further 
MIC test.  

 
Table 2. Total phenolic, tannin and flavonoid contents of flour and peel extracts from Thao Yai Mom. 

Total content (mg /g dry sample) 
Extracts 

P 
Flour Peel 

Phenolic  2.70±0.07 8.11±0.30 0.00 
Tannin  2.62±0.30 8.68±1.00 0.00 
Flavonoid  0.79±0.09 20.79±3.29 0.00 

Significant differences P < 0.05 in bold 
   

Table 3. Viable cells (log10CFU/ml) and inhibition (%) of untreated, flour-extract and peel-extract treated  
              microbial strains by flour and peel extracts from Thao Yai Mom (100 mg/ml). 

Microbial strains (gram type) Log10CFU/ml Inhibition (%) 
Untreated Flour-extract 

treated 
Peel- 
extract 
treated 

Flour-
extract 
treated 

Peel- 
extract 
treated 

E. coli (-) 8.38a ± 0.12 8.34a ± 0.07 8.33a ± 0.08 7.29 (ns) 10.59 (ns) 
P. fluorescens TISTR 904 (-) 6.09c ± 0.05 7.82a ± 0.07 7.44b ± 0.06 n n 
Salmonella sp. (-) 8.09a ± 0.06 8.01a ± 0.03 7.73b ± 0.07 17.71 (ns) 56.92 
B. subtilis (+) 6.60a ± 0.06 6.59a ± 0.05 5.97b ± 0.07 4.09 (ns) 76.58 
E. faecalis TISTR 379 (+) 9.59a ± 0.02 9.53b ± 0.02 9.03c ± 0.02 13.55 72.79 
S. aureus (+)  5.83a ± 0.07 5.87a ± 0.08 5.32b ± 0.08 n 69.23 
C. lipolytica 7.60a ± 0.11 7.33b ± 0.03 5.08c ± 0.09 45.86 99.70 
A. flavus TISTR 3637 4.53a ± 0.07 4.46a ± 0.10 4.46a ± 0.06 16.12 (ns) 15.20 (ns) 
A. niger 5.30b ± 0.01 5.86a ± 0.13 5.06b ± 0.03 n 41.51 (ns) 

n = no inhibition 
ns = not significantly different between untreated and treated groups at .05 significant level  
Different letters in superscript indicate significant differences within rows. 
 

Determination of MIC (Table 4) indicated that S. aureus was the most sensitive microorganism 
giving the lowest MIC value (12.5 mg/ml) followed by E. faecalis TISTR 379 and C. lipolytica (25 mg/ml) 
and B. subtilis (50 mg/ml), respectively. Salmonella sp. was observed less sensitive with the highest MIC 
value (100 mg/ml).  
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Table 4. Minimum inhibition concentration (MIC) of the peel extracts against microbial strains. 
 

 
 
 
 
 

 
Conclusions and Discussion 

 Thao Yai Mom (T.  leontopetaloides ( L. )  Kuntze. )  flour and peel extracts were evaluated by 
preliminary methods for the phytochemicals.  Saponins, flavonoids and tannins were found existing in both 
flour and peel extracts while alkaloids were only detected in flour. Another study by Borokini et al. [18] also 
reported the presence of alkaloid in T.  leontopetaloides tuber through Wagner’ s reagent test.  Saponins 
have been reported existing in T.  leontopetaloides tubers which were detected by different methods like 
foaming/ frothing test [ 4, 18]  and high performance thin layer chromatography (HPTLC)  [ 19] .  Chemical 
analysis of T. leontopetaloides peels by Ubwa et al. [5] reported saponin content of the peel was between 
31.50 - 35.00 mg/kg. Negative results for phenols tested by ferric chloride were observed in both flour and 
peel.  Previous study reported phenols were detected by ferric chloride test for T.  pinnatifida J.R & J.G. 
Forst tubers extracted with different organic solvents (methanol, acetone, chloroform and isopropyl acetate), 
but not for aqueous extract [ 4] .  The ferric chloride test is used in qualitative test for simple phenols such 
as phenolic acids, but some complex phenolics and stilbenes, like p- benzylphenol, trans- diethylstilbestrol, 
meso-hexestrol, ethyl p-hydroxybenzoate, have been reported as undetected [20]. The addition of potassium 
ferricyanide to ferric chloride test was done to avoid false negative results of complex phenolics [21]. Simple 
phenolics with less complex structures, such as catechol and coumarin, shown to have antimicrobial 
activities [ 22- 23] .  In this study, even though potassium ferricyanide was not added to improve the ferric 
chloride test, phenolics could be evaluated as total phenolic contents by Folin-Ciocalteu colorimetric method.  

 Alkaline reagent and gelatin test indicated that both flour and peel extracts contained flavonoids 
and tannins.  Shinoda test also gave positive detection for flavonoid in aqueous tuber extracts of  
T. pinnatifida J.R. & J.G. Forst [4]. Tannins were reportedly detected in T. leontopetaloides tuber by ferric 
chloride test in a previous study [ 18] .  Quantitative determination of total phenolic, tannin and flavonoid 
contents indicated that those were remarkably higher in the extracts from peel (8.11, 8.68 and 20.79 mg/g 
dry sample, respectively)  than flour ( 2. 7, 2. 62 and 0. 79 mg/ g dry sample, respectively) .  Some studies 
proposed that Tacca tuber and its derived flour have high levels of antinutrients and secondary metabolites. 
Tuber extracts of T. pinnatifida J. R. & J. G. Forst were reported rich in a variety of primary and secondary 
metabolites especially carbohydrates, glycosides and phenols [4]. The total polyphenols content determined 
in Tacca flour was around 419 mg/ 100 g dry matter [ 9]  whereas the methanol extract of Tacca peel was 
reported for approximate phenolic content of 4.2 mg (GAE)/g dry weight [24]. The presence of tannin (2.50 
mg/100 g) has been previously found in T. leontopetaloides L. (Kunze) starch [25] whereas phytochemical 

Microbial strains Minimum inhibition concentration (mg/ml) 
Salmonella sp.  100 
B. subtilis  50 
E. faecalis TISTR 379  25 
C. lipolytica 25 
S. aureus   12.5 
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analysis of T. involucrate marc showed the presence of tannins at 3.44 mg/100g [2]. The different sample 
processing methods and extraction solvents could let to the difference of phenolic compound contents. 
Starch is pure compare to flour due to the slurry and decanting process in which could reduce some water 
soluble substances.  Tacca tuber pretreatment can also impact on phenolic content of flour.  Tacca flour 
derived from two steps soaking of tubers in water had lower content of total polyphenols, tannins and 
flavonoids than non-soaking process [9]. The significant difference of flavonoid content of methanol extracts 
of T. leontopetaloides L. Kuntze peel (⁓ 22.9 mg QE/g dry weight) and tuber (⁓ 3.37 mg QE/g dry weight) 
was reported previously by Vu et al. [24]. 

 Antimicrobial activity of peel extracts was significantly higher than that of flour extracts. Significant 
partial growth inhibitions of C. lipolytica, B. subtilis, E. faecalis TISTR 379, S. aureus and Salmonella sp. by 
peel extracts were observed at 99.70% , 76.58% , 72.79% , 69.23% , and 56.92% respectively.  The flour 
extracts gave significant growth inhibition only on C.  lipolytica at 45. 86% and E.  faecalis TISTR 379 at 
13.55%. These results could be attributed to the different cell surface structures of gram-positive and gram-
negative bacteria.  Antimicrobial mechanism of phenolic compounds was to inactivate cellular enzymes 
which was enhanced by permeability of cell membrane [ 26] .  Gram- positive bacteria have a single 
peptidoglycan layer that does not restrict the membrane penetration, whereas cell surface of gram-negative 
bacteria is composed of a thick outer layer of phospholipid associated with lipoprotein which is often make 
the cell membrane resistant to the permeability.  Gram- positive Lactobacillus spp.  and S.  aureus were 
reported more susceptible to phenolic acids than gram-negative bacteria like E. coli and P. aeruginosa [27]. 
Disruption of S. aureus cell membrane by phenolic compound (3-p-trans-coumaroyl-2-hydroxyquinic acid) 
resulted in morphological changes and leakage of intracellular constituents [ 28] .  However, in this study 
Salmonella sp.  was found to be more sensitive than other gram-negative bacteria, and could be inhibited 
significantly.  Moreno et al.  [ 26]  reported previously that Salmonella spp.  and Shigella sonnei were less 
resistant to common antibiotics than other gram- negative bacteria isolated from natural sources of water. 
Antimicrobial activity of T. leontopetaloides L. (Kunze) peels against E. faecalis, S. aureus, E. coli and P. 
aeruginosa had been reported to be higher than that of other parts like leaves and tubers [24]. There was 
no significant inhibitory effect of any extracts on A.  flavus TISTR 3637 and A.  niger.  Aspergillus is a 
filamentous fungi whereas Candida is a single cell fungi that has biofilm forming ability.  Evaluation of 
antifungal activities of some phenolic compounds against filamentous fungi ( include Aspergillus)  and 
opportunistic yeasts reported that none of the compounds had activity against the filamentous fungi but 
showed the distinguished activities against yeasts Candida [ 29] .  Mechanisms of phenolic compounds 
against Candida were reported include inhibition of enzyme, against biofilm forming, disruption of cell 
membrane and cell wall [30] .  Only microbial strains that were inhibited significantly were selected for MIC 
test.  MIC determination indicated that S.  aureus was the most sensitive microorganism giving the lowest 
MIC value whereas E.  coli and Salmonella sp.  were observed less sensitive with the highest MIC value. 
Various phenolic compounds, hydroxycinnamic acid derivatives and phenolic acids (p-coumaric acid, caffeic 
acid, ferulic acid, sinapic acid, gallic acid); simple phenolics (coumarin and catechol); stilbene (resveratrol); 
flavonoids ( naringenin, quercetin, rutin, catechin)  are known to possess antimicrobial properties [ 23] .   It 
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was reported that antimicrobial activity is directly influenced by phenolic contents of yam (Dioscoreaceae) 
tuber extracts [ 7] .  Antimicrobial action of phenolic compounds is related to inhibition of cellular enzyme 
activity [26]. Tuber and peel extracts of the plant family Dioscoreaceae have been reported for their phenolic 
compounds ( like flavonoids and tannins)  and antimicrobial activity [2, 25, 31-32] .  Tannins extracted from 
some parts of plants such as seeds and barks were found to be antimicrobial against various 
microorganisms in previous studies [33-37] . This substance has been reported found in Tacca tubers and 
leaves as well [2, 9, 18, 25]. A study by of phytochemicals of medicinal plants including T. leontopetaloides 
indicated that the plant extracts contained various secondary metabolites like alkaloids, tannins, saponins, 
triterpenes, glycosides and carbohydrates except flavonoids and possessed antibacterial activity against 
gram-positive and negative bacteria [15]. According to the results, Thao Yai Mom peel could be applicable 
as natural source of antimicrobial agents and phenolic compound contents might be related to an 
antimicrobial potential of the extracts. 
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