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ABSTRACT
Aims: To evaluate the impact of baking on the antinutritional factors and organic acids on bulbils flours from yam (Dioscorea bulbifera) cultivar «Dougou-won» in oder to recommend this cooking method to bulbils consumers.	Comment by Ram: order
Study design: Analysis of Variance (ANOVA) was employed in this work.	Comment by Ram: How linked with this study
Place and Duration of Study: Department of Food Science and Technology, Laboratory of Biocatalysis and Bioprocessing, University Nangui Abrogoua, Abidjan, Côte d’Ivoire, during the period from June 2015 to August 2016.
Methodology: Bulbils of yam (Dioscorea bulbifera) were randomly harvested at physiological maturity (6 month after planting) from the forest in Agou (South East of Côte d’Ivoire).Bulbils of cultivar «Dougou-won» were washed, peeled, cut into pieces and baked at 100°C for periods 10 minutes (FF10), 20 minutes (FF20) and 30 minutes (FF30). After cooling, the samples were cut, oven dried at 45°C for 48 hours, milled, sieved packed and stored at 4°C. Antinutritional factors and organic acids levels of flours from bulbils yam were analyzed using standard methods.	Comment by Ram: months
	Comment by Ram: Space	Comment by Ram: Periods of 10	Comment by Ram: Of 10	Comment by Ram: Of yam
Results: Excepted the organic acids contents of flours which increased, the baking after 30 minutes decreased significantly (P≤ 0.05) the phenolic compound levels and antinutritional factors contents such as total phenolic compounds (551±2,65 to 536±1,75 mg/100g of dry matters), total oxalate (317±1 to 312±2 mg/100g of dry matters), phytate (466±1,73 to 448±1,73 mg/100g of dry matters) and tannin (64±1 to 58±1 mg/100g of dry matters). However, certains antinutitritional factors content such as total oxalate and phytate were not below estabilished toxic level, representing potentiel hazard for consumers.	Comment by Ram: delete	Comment by Ram: delete	Comment by Ram: delete	Comment by Ram: (64±1 to 58±1 mg/100g) based on dry matters).	Comment by Ram: 	Comment by Ram: What this meaning?	Comment by Ram:  antinutritional
	Comment by Ram: established 
	Comment by Ram: level	Comment by Ram: a potential
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19     1.  INTRODUCTION
20   Aerial yam (Dioscorea bulbifera) is a specie of yam grown throughout the world. This bulbils-                 21      bearing yam which belongs to the Order Dioscoreal, Family Dioscoreaceae, and Genus Dioscorea             22    is unpopular specie among the edible yam species. It is cultivated in the Southeast Asia, West                    23   Africa, and South and Central America (Nwosu, 2014). The wild form also occurs in both Asia              24     and Africa (Martin, 1974). Aerial yam is grown for its bulbis and eaten during famine season (Sanful              25     et al., 2013). 	Comment by Ram: species	Comment by Ram: an unpopular species
	Comment by Ram: delete
[bookmark: _Hlk215389499][bookmark: _Hlk215336020]26   According to Libra et al. (2011), in Bété’s country (forester population in western Côte d’Ivoire),             27   two cultivars are used for plantation. The first one is a cultivar with a greater size bulbils and a              28   yellow flesh. Its local name is «Dougou-won» and the second named « Won- kpia » has small           29   bulbils with mauve colored flesh. Bulbils are formed at leave’s armpit and harvested after                     30     senescence and death of the whole plant (Libra et al., 2011). The bulbils of yam Dioscorea bulbifera 31   are a good source of iron, phosphorus and calcium (Abara et al., 2000, Achy et al., 2016). They            32  also contain organic acids and, above all, high levels of antinutritional factors (total phenolic                          33   compounds, total oxalates, tannins and phytates), as indicated by Achy et al. (2016) during the      34   evaluation of the physicochemical properties and antinutritional factors of flours from uncooked                    35    bulbils. This could pose serious heatlth problem for consumers. Thus, the consumption of bulbils      36  yam (Dioscorea bulbifera) cultivar «Dougou-won», requiered sevral cooking methods: boiling,                     37    steaming, baking and cooking on embers (Achy et al., 2017).	Comment by Ram: (the forest
	Comment by Ram: a serious health
	Comment by Ram: required several

[bookmark: _Hlk215561674][bookmark: _Hlk215842546]38  Previous studies have shown a significant (P≤ 0.05) reduction in certain antinutritional factors                        39    and organic acid levels during the boiling of «bètè-bètè» yam (Dioscorea alata) tubers (Assa et al.,                     40  2014). However, we did not have enough informations regarding the effect of baking on                            41   antinutritional factors and organic acid levels from bulbils of yam (Dioscorea bulbifera) cultivar                          42    «Dougou-won».
43  
[bookmark: _Hlk215395471][bookmark: _Hlk220518314][bookmark: _GoBack]44  This is why the objective of this study was to evaluate the impact of baking on antinutritional                        45   factors and organic acids level of bulbils flours from yam (Dioscorea bulbifera) cultivar «Dougou-                         46    won» in oder to recommend this cooking method to bulbils consumers.	Comment by Ram: delete
47  
48   2.  MATERIAL AND METHODS
49   2. 1  Material
[bookmark: _Hlk225166344]50   Bulbils of yam (Dioscorea bulbifera) used for this work were harvested at physiological maturity                          51    (6 month after planting) from the forest in Agou (South East of Côte d’Ivoire). They were immediately                  52    transported in a heap aired store and stored in which the temperature and the relative humidity rate                        53    were 28°C ± 3 °C and 82 ± 5% respectively.	Comment by Ram: delete	Comment by Ram: months	Comment by Ram: delete	Comment by Ram: ; respectively.
54
55   2. 2  Methods
56   2. 2. 1  Preparation of cooked bulbils flours
57  Bulbils of yam (Dioscorea bulbifera) (1 kilogram) were washed free of dirt and peeled using a                    58   stainless steel knife. The peeled samples were rewashed twice with clean water and cut into pieces                        59  of about (à 50 grams. They were baked in an oven at 100°C for periods of 10, 20 and 30 minutes.                        60  The hot samples were removed from the oven and left to cool in the open air for 25 minutes. Then,                       61  they were dried at 45°C in ventilated oven (MEMMERT) for 48 hours. The dried samples were                       62  ground into fine powder. Bulbils powder was obtained after sieving (250 micrometers diameter).                         63  Dried powder samples were packed into airtight sealed plastic bags and stored in the refrigerator                       64   for later analysis	Comment by Ram: 1 kg	Comment by Ram: delete	Comment by Ram: ???	Comment by Ram: ???	Comment by Ram: delete	Comment by Ram: write SI unit µm	Comment by Ram: closed	Comment by Ram: delete
65
66    2. 2. 2  Organic acids analysis
[bookmark: _Hlk225768415][bookmark: _Hlk215572753]67  Liquid Chromatography High Performance (HPLC) was performed according to method of Ho                     68    et al. (1999). Fifty (50) milligrams of flour was dissolved in 75 milliliters of distilled water. The mixture                  69   was homogenized manually for 2 minutes and centrifuged at 4000 rpm/minutes for 30 minutes at                     70   4°C in a centrifuge (Sigma Aldrich 2-PK). Supernatant obtained, was filtered on WATTMAN paper                       71  n°4 and then through millipore filter 0.45 micrometers (µm). 20 microliters (µl) of each solution                       72   obtained were analysed by an HPLC system (Schimadzu Corporation, Japon) equiped with a binary                        73  pum coupled to a UU-VS (SPD-6A) detector. Chromatographic separation of organics acids was                        74   perfomed on a column ISSep ICE ORH-801 at temperature set at 35°C. The flow rate of elution                         75    was 0.5 ml/minute. The chromatogramm obtained at 280 nanometers (nm) were compared to those                          76   standard of organics acids	Comment by Ram: use current reference 	Comment by Ram: delete	Comment by Ram: delete	Comment by Ram: delete	Comment by Ram: delete	Comment by Ram: delete	Comment by Ram: only required to  specify size or type of column	Comment by Ram: delete	Comment by Ram: delete
77
78    2. 2. 3  Anti-nutritional factors analysis 
79    2 .2. 3. 1  Tannin analysis
[bookmark: _Hlk215572769]80  Total tannin content of yam Dioscorea bulbifera was determined by the spectrophotometric                  81   procedure described by Brainbridge et al. (1996). 1 milliliter of methanolic extract was diluted in 5                      82   milliliters of vanillin reagent in a test tube. The mixture was homogenized by manual stirring for 2                       83   minutes at room temperature (28°C) and allowed to stand for 20 minutes in the dark. The intensity                       84  of the reaction mixture's color was determined at 500 nanometers using a spectrophotometer                       85   (JASCO, V-530, UV/VIS, model TUDC 12 B4, Japan Servo CO. LTD, Indonesia) against a blank.                      86   The tannin content of the flours was determined using a standard curve established from a stock                      87    solution of tannic acid (2 mg/milliliter) under the same conditions as the blank.                                                       	Comment by Ram: method	Comment by Ram: use updated reference	Comment by Ram: short form (ml)	Comment by Ram: ml	Comment by Ram: nm	Comment by Ram: rewrite model 
88
89   2. 2. 3. 2  Phytate analysis 	Comment by Ram: grammer
[bookmark: _Hlk225419852][bookmark: _Hlk225420019]90  The phytate was extracted with trichloacetic acid (TCA) and precipitated as ferric salt using the                     91   procedure outlined by Weeler and Ferrel (1971). 4 grams of flour were dissolved in 100 milliliters of                      92  a hydrochloric acid solution (2% v/v), then stirred manually for 2 minutes, and left on the bench at                        93   room temperature (28°C) for 3 hours. The flour suspension, filtered through absorbent cotton, was                        94  divided into 25 milliliters aliquots, each of which received successively 5 milliliters of ammonium                       95  thiocyanate solution (0.3% weight/volume) and 53.5 milliliters of distilled water. The resulting flour                        96   suspension was titrated with iron chloride (FeCl3) solution until a persistent yellow-brown color was                 97  obtained for 5 minutes. The phytate concentration was calculated from the quantification of the                    98   ferrous ion using the ratio 4 ferrous ions / 1 phytate.	Comment by Ram: use updated reference	Comment by Ram: g	Comment by Ram: ml	Comment by Ram: 	Comment by Ram: 	Comment by Ram: 1:4  or 4:1 specify
99
100  2. 2. 3. 3  Total oxalates analysis 
[bookmark: _Hlk215572915]101  The level of total oxalates was detemined by titration to warm of an aliquot acidified flour extract             102 with a solution of sodium permaganate according to AOAC (1970). 0.75 grams of flour was              103  introduced into 100 milliliters of flash containing 76 milliliters of distilled watter and 4 milliliters of             104   hydrochloric acid. The mixture was homogenized by manual stirring for 2 minutes and then heated                    105  to boiling water bath for 1 hour. It was then cooled in an ice bath for 30 minutes and the volume                    106  was ajusted to the mark with distilled water. After filtration, first two aliquot of 40 milliliters each,                    107  were introduced separately in two beaker which had each receved 20 milliliters of hydrochloric acid.           108  The mixture was evapored to half volume from the original and filtered on filter paper. The precipity                   109  retained on the filter paper was washed several times with hot water until a volume about 60 ml                   110  was obtained. The resultant filtrate scored 3 trops of methyl red and ammonia until obtained pale               111  yellow coloration. The solution was heated to boiling in a water bath for 20 minutes. It was cooled                       112  in an ice box for 10 minutes, then filtered to removed the precipitate of ferrous ion. The filtrate             113  obtained was boiled for 10 minutes, then 5 milliliters of calcium chloride were added to it with                114  constant stirring and let stand overnight. It was filtered on filter paper and calcium oxalate (5 %                 115  weight//volume) precipitate retaned by the filter paper was transfered to a beaker with distilled water                    116 and sulfuric acid until to obtain complete dissolution to precipitate heavy metals, 5 milliliters of                     117  tungstophosphonate reagent were added to the acidified extract and the mixture was centrifuged                      118  at 5000 revolutions per minute for 15 minutes. The supernatant was titrated hot with constant stirring                     119  with solution of potassium permaganate.	Comment by Ram: updated	Comment by Ram: 	Comment by Ram: 	Comment by Ram: 	Comment by Ram: 
120
121   2. 2. 3. 4  Total phenolic compounds
122 The total phenolic compounds contents were assessed by the spectrophotometric method                   123  described by Swain and Hillis (1959) using the Folin-Ciocalteu. 0.5 milliliters extract was added                    124    with 2.5 of Folin-Ciocalteu reagent followed by addition of 2 milliliters sodium carbonate (Na2CO3)                     125   (75 g/l). The sample milliliters was then incubated for 5 minutes at 50°C. The absorbance was                      126  then measured at 760 nanometers using Shimadzu UV-1650 PC Spectrophotometer (Kyoto,                       127   Japan). The results were then expressed as mg gallic acid equivalents per gram of extract (mg                    128    GAE/g) that was derived from a calibration curve.	Comment by Ram: 	Comment by Ram: 	Comment by Ram: 
129
130  2 .2. 3. 5  Analysis of phenolic compounds	Comment by Ram: Check grammer
131 The separation of phenolic compounds was performed according to Servili et al. (1999). The                   132 HPLC system consisted of a Spectra System liquid chromatography model 2000 (Thermo                      133   Separation Product, USA), equipped with a 250 millimeters x 4.6 millimeters C18 Nova Pak column                   134  coupled with a UV detector. Individual phenolic compounds were detected at 278 nanometers. The                       135  flow rate was 1 milliliters/minute. The mobile phase used was 0.2 % (volume/volume) acetic acid                      136  in water (A) versus. methanol (B) for a total running time of 60 minutes and the gradient changed                       137  as follows: 95 % A / 5 % B for 2 minutes, 80 % A / 20 % B for 10 minutes, 70 % A / 30 % B for 10                    138  minutes, 60 % A / 40 % B for 10 minutes, 40 % A / 60 % B for 10 minutes, 100 % A / 0 % B for 10                     139 minutes until the end of running. Samples were dissolved in methanol; a sample loop of 20                  140 microliters capacity was used for the introduction of the sample. Gallic, protocatechuic, p-                  141  hydroxybenzoic acid, vanillic, caffeic, syringic, p-coumaric, ferulic and ocoumaric acids were HPLC                     142 grade and purchased from Sigma Chemical Co (USA), tyrosol (98%) from Aldrich Chemie                  143  (Germany) and extra pure oleuropein from Extra synthese Co. (Genay, France).	Comment by Ram: 	Comment by Ram: 
144
145  2.3  Statistical analysis
[bookmark: _Hlk224982693]146  All analyses were carried out in triplicate. Statistical significance was established using analysis         147 of Variance (ANOVA) models to estimate the Effect of cooking time on Some Antinutritional                     148  Compounds and Some Organic acids of Bulbils Flour from Yam at 5% level. Means comparison                    149 was carried out using Duncan’s multiple range test (P≤ 0.05), with the help of the software                  150  STATISCA 7.1 (StatSoftInc, Tulsa USA Headquarters).	Comment by Ram: Need grammer checker
151
152   3.  RESULS AND DISCUSSION
153   3.1.  Organic acids
[bookmark: _Hlk215487678][bookmark: _Hlk215486638]154  The organic acid content of bulbils flour from yam (Dioscorea bulbifera) is resumed in table 1.                   155 The organic acid play an important role in food because they inhibit the proliferation of                                    156   microorganismes (Smulders and Greer, 1988). Cooking by baking increased significantly (P≤ 0.05)                        157  citric acid, tannic acid, oxalic acid, sulfanilic acid and tartaric acid.levels of bulbil flours from yam                        158  (Dioscorea bulbifera) cultivar «Dougou-won» after 30 minutes. Their values ranged from 367 ±1 to                        159  375 ±1 mg/100 g of dry matters, 4,09 ±0,02 to 4,18 ±0,02 mg/100 g of dry matters, 4,88 ±0,05 to                         160  5,01±0,01 mg/100 g of dry matters, 1,82 ±0,02 to 1,92±0,04 mg/100 g of dry matters and 3,30 ±                        161  0,01 to 3,47 ± 0,01 mg/100 g of dry matters respectively. Their increase could be due to their                        162   retention and subsequent release in the bulbils during baking. 	Comment by Ram: delete	Comment by Ram: delete	Comment by Ram: delete	Comment by Ram: delete	Comment by Ram: matters;  respectively	Comment by Ram: grammer
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166
167            Table 1.   Organic acid contents of flours from baked bulbils yam (Dioscorea bulbifera) cultivar «Dougou-won»	Comment by Ram: Delete method (Ho et al., 1999) inside the table and DM may wtite in heading: Then use point (.) instead of comma(,) for decimal place data representation 
Parameters                                                                      Flours                                                                     Methods
                                                                   FF10                     FF20                       FF30
[bookmark: _Hlk225768144][bookmark: _Hlk225768941]Citric acid (mg/100 g DM)                        367 ± 1IJK              370 ± 1,73L            375 ± 1MN               HPLC method (Ho et al., 1999)
Tannic acid (mg/100 g DM)                      4,09 ± 0,2JK                4,11 ± 0,02K           4,18 ± 0,02M           HPLC method (Ho et al., 1999)
Oxalic acid (mg/100 g DM)                      4,88 ± 0,05I           4,96 ± 0,02K           5,01 ± 0,01L            HPLC method (Ho et al., 1999)
[bookmark: _Hlk214726083]Sulfanic acid (mg/100 g DM)                   1,82 ± 0,02J                 1,86 ± 0,01K                1,92 ± 0,04M            HPLC method (Ho et al., 1999)
Tartaric acid (mg/100 g DM)                    3,30 ± 0,02I                  3,40 ± 0,1I                     3,47 ± 0,03HL                HPLC method (Ho et al., 1999)
The obtained values are averages ± standard deviation of triplicate determinations. On the lines of each parameter, the averages affected of common letter are signicantly different between them on the thrshold of 5% according to the test of Duncan.
[bookmark: _Hlk225844967][bookmark: _Hlk225844968]DM=dry matters 

168







169
170
171
172
173	Comment by Ram: Statistical data analysis not well organized
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175
176

177  3.2. Antinutritional factors	Comment by Ram: Need grammer checker
178 Anti-nutritionnal factors content are showed in table 2. Antinutritional factors are chemical                       179  compounds synthesized in natural food and/ or feedstuff by normal metabolism of species and by                  180   different mechanisms wich exerts effect contrary to optimum nutrition (Soetan and Oyewole, 2009).                      
181  The result showed that cooking by baking decreased significantly (P≤ 0.05) the total phenolic                       182   compound contents after 30 minutes. Their values ranged from 551 ±2,65 to 539 ±2,65 mg/100 g                      183   of dry matters. This decrease was reported by Sahlin et al, (2004) who founded that cooking by                       184  boiling, baking and frying resulted a significant (P≤ 0.001) reduction in the total phenolic and                       185  ascorbic acid content of tomatoes. The decrease of total phenolic compounds content during                        186  cooking may be due to thermal denaturation. Total phenolic compound form complexes with                       187   protein-mineral and reduced teir digestibility and bioavailability (Oulai et al., 2014).
188  The Tannin is an astringent bitter plant polyphenolic compound that either binds or precipitated                       189   protein and various other organic compound including amino acids and alkaloïds (Harold, 2004).                         190  Tannin affected the nutritive value of food producted by forming complex with protein thereby                       191  inhibiting digestion and absorption (Osuntogun et al., 1989). They also bin iron, making it                    192  unavailable (Aletor and Adeogun, 1995). The consumption of food rich in tannin can cause                        193   œsophage cancer (Shils et al, 2006). In this work, The baking decreased significantly (P≤ 0.05)                        194   tannin content of bulbil flours from yam (Dioscorea bulbifera) after 30 min. The values ranged from                       195   64 ±1 to 58 ±1 mg/100 g of dry matters. The decrease in the levels of tannins during cooking may                        196    be due to thermal degradation of the tannin as well as the formation of insoluble complex (Kataria                        197   et al., 1989). The lower level of tannin had important role as an antioxydant, work as a vascular                        198    protective anti-diarrheol and have therapeutic properties. The lethal dose of tannin in food was 35                       199  mg/kg/body weight (Aletor, 1993). With this tannin content, baked bulbils of yam (Dioscorea                        200  bulbifera) cultivar « Dougou-won » would be safe human., baked bulbils of yam (Dioscorea                    201    bulbifera) cultivar «Dougou-won» would be safe human.
202  The phytate is regarded as the primary storage form of both phosphate and inositol in plant                        203   seeds and grains. In addition phytate has been suggested to serve as a store of cation of high free                         204  iron as a potent natural antioxydant (Loewus, 2002). Phytate was reported to interact with their                        205 bioavailability and digestion. For instance, the formation of phytate-carbohydrate complex                       206  influenced digestion rate of starch (Dost and Tokul, 2006). Phytates chelated mineral elements                       207   such as Calcium, Magnesium, Iron and Zinc wich renders the elements unavailable for absorption                       208   (Forbes and Erdman, 1983). Baking decreased significantly (P≤ 0.05) the phytate content after 30                        209  minutes. Their values ranged from 466 ±1,73 to 448 ±1,78 mg/100 g of dry matters. Similar                       210  decrease on phytate content was reported by Bhandari and Kawabata, (2006) on wild yam of                       211  Nepal that ranged from 3% to 20%. Indeed, the apparent decrease of phytate content during                      212  cooking may be partly due either to the formation of insoluble complexe between phytate and                        214   other components, such as phytate-protein and phytate-protein and mineral complexes or to the                        215   inositol hexaphophate hydrolized to penta and tetraphosphate (Bhandari et al., 2004). The lethal                        216  dose of phytate in human food was reported to be between 250-500 mg/100 g of dry matters                      217 (Bushway et al., 1998). With the high phytate content of flour from baked bulbils, bulbils                       218   comsumption would not be safe human.
219 Total oxalate is an antinutrient which undernormal condition, is confined to separate                                         220   compartiments. However, when it is processed and/or digested, it comes in into contact with the                        221  nutrients in the gastro intestinal tract (Liebman et al., 2011). Oxalate tends to render calcium                       222   unavailable by binding to the calcium ion to form complexe (Al-Rais, 1971, Ladeji et al. 2004). It                       223   is reported that high concentration of total oxalate content is poisonous, but in the small quantity,                         224  it is harmles (Chai and Liebman, 2004). The baking decreased significantly (P≤ 0.05) the total                        225  oxalate content after 30 minutes. Their values ranged from 317 ±1 to 312±2 mg/100 g of dry                        227   matters. The decrease of total oxalate content may be due to thermal degradation. The reduction                        228   of oxalate levels on cooking is expected to enhance the bioavailability of essential dietary mineral                         229  of the tuber and reduce the risk of kiney stones occuring (Goly et al., 2018). The lethal dose of                        230   total oxalate in human food was reported to be between 200-500 mg/100 g of dry matters (Bushway                         231  et al., 1998). With the high total oxalate content of flour from baked bulbils, bulbils comsumption                        232   would not be safe human.

233
[bookmark: _Hlk214736596]234    Table 2.     Antinutritional factors contents of flours from baked bulbils yam(Dioscorea bulbifera) cultivar «Dougou-won»	Comment by Ram: Same comment table 1
Parameters                                                                      Flours                                                                     Methods
                                                                          FF10                  FF20                  FF30
[bookmark: _Hlk214734065]Total phenolic compounds (mg/100 g DM)       551 ± 2,65L        546 ± 2,65K       539 ± 2,65IJ       Spectrophotometric method (Swain and Hillis, 1959)
Total oxalate (mg/100 g DM)                             317 ± 1I                    315 ± 2HI           312 ± 2GH           Titration to warm (AOAC, 1970)
Phytate (mg/100 g DM)                                     466 ± 1,73L        458 ± 1K           448 ± 1,73J        Extraction method (Weeler and Ferrel (1971)
Tannin (mg/100 g DM)                                       64 ± 1H                       62 ± 1FGH          58 ± 1DE            Spectrophotometric method (Brainbridge et al., 1996)
The obtained values are averages± standard deviation of triplicate determinations. On the lines of each  parameter, the averages affected of common letter are signicantly different between them on the thrshold of 5% according to the test of Duncan. DM = dry matters 
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241   3. 3. Phenolic compounds	Comment by Ram: Check grammer
242 The phenolic compound contents are showed in table 3. The result indicated that baking                        243  decreased significantly (P≤ 0.05) gallic acid, catechin, quercetin and coumarin of flour from bulbils                       244  yam (Dioscorea bulbifera) cultivar cultivar «Dougou-won» after 30 minutes. Their values ranged                        245  respectively from 102± 1 to 94 ± 1,73 mg/100 g of dry matters, 39,1± 0,79 to 32 ± 1,73 mg/100 g                        246  of dry matters, 42± 1,73 to 28 ± 1 mg/100 g of dry matters and 32± 1 to 25 ± 1 mg/100 g of dry                        247   matters. This decrease was reported by Assa et al. (2014) who observed a decrease of the same                         248   parameters in boiled yam specie (Dioscorea alata «Bètè-bètè» variety) tuber after 30 minutes. The                       249   decrease of these parameters in bulbils flour could be due to thermal degradation of total phenolic                       250   compounds.
251

252   Table 3.   Phenolic compounds contents of flours from baked bulbils yam (Dioscorea bulbifera) cultivar «Dougou-won»	Comment by Ram: Same table 1

Parameters                                                                      Flours                                                                     Methods
                                                                          FF10                  FF20                 FF30
[bookmark: _Hlk225776447]Gallic acid  (mg/100 g DM)                               102 ± 1K             97 ± 1J             94± 1,73HI          Separation by HPLC (Servili et al. (1999)
Catechin  (mg/100 g DM)                                  39,10 ± 0,79E      36 ± 1E            32 ± 1,73D         Separation by HPLC (Servili et al. (1999)
Quercetin  (mg/100 g DM)                                 42 ± 1,73G          34 ± 1E             28 ± 1E             Separation by HPLC (Servili et al. (1999)
Coumarin (mg/100 g DM)                                  32 ± 1JK                 28 ± 1I              25 ± 1GH           Separation by HPLC (Servili et al. (1999)
The obtained values are averages ± standard deviation of triplicate determinations. On the lines of each parameter, the averages affected of common letter are signicantly different between them on the thrshold of 5% according to the test of Duncan. DM=dry matters 
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258   4.  CONCLUSION	Comment by Ram: grammer
[bookmark: _Hlk225147110]259  Based on the result of this study, the bulbils of yam (Dioscorea bulbifera) cultivar «Dougou-                   260   won» flours contained various organic acids and some antinutritional factors such as total phenolic                          261 compoud, phytate, total oxalate and tannin. It also contained phenolic compounds. Baking                       262  increased the levels of organic acids but decreased levels of antinutritional factors as well as                       263   phenolic compound levels. While, the reduction of antinutritional factors such as total oxalate and                      264   phytate were significant (P≤ 0.05) but their levels from bulbils flours of yam (Dioscorea bulbifera)                       265  cultivar «Dougou-won» remained high compared to estabilished toxic level which could be a danger                     266  from bulbils of yam (Dioscorea bulbifera) cultivar «Dougou-won» consumers. Therefore, It would                    267  be wise to consider other suitable cooking methods in oder to reduce antinutrient levels to an                     268   acceptable level.
269
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