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ABSTRACT 
The current research aims to substitute corn flour with quinoa flour to produce gluten free bakery product such as pan bread or biscuits to 

use it in autism disease and celiac cases nutrition. Quinoa flour (Q) as a substitute at 25, 50 and 75% for corn flour as a control (C) was 

evaluated. In this research studied the effect of substitution corn flour with quinoa flour on the nutritional, physical and sensory qualities of 
the flour and bakery products (pan bread and biscuits). The results showed that, protein, ash, fiber, fat and mineral elements levels is higher 

in the quinoa flour than corn flour, causing rise in protein, ash, fiber and fat in the composite flour, thus improve the nutritional 

characteristics of the product. Also, the results showed that, a decrease in physical and sensory characteristics with increased levels of 
quinoa flour to corn flour in pan bread and biscuits. Generally, replacement levels 25 and 50% of quinoa flour showed acceptable results in 

the sensory and physical properties in both pan bread and biscuits with a significant improvement in the nutritional qualities. 

 

KEY WORDS: Corn flour, Quinoa flour, autism disease, celiac cases. 

 

INTRODUCTION 

 

Nowadays, there is an increasing interest for gluten-free products as the number of celiac patient grows. 

Celiac disease is a digestive disorder which damages the villi, tiny hair like projections in the small intestine that 

absorb nutrients due to an immunological reaction to gluten [1, 2]. Celiac patients cannot tolerate the gliadin 

fraction of wheat and prolamins of rye, barley, and oat. The only way to overcome this problem is to follow a 

strict gluten-free diet throughout the life-span.   

In recent years the demand for gluten-free products has been on the rise and so interest in gluten-free bread 

production is growing. Many research used gluten-free flour (such as rice and/or corn flour) to produce a gluten-

free bakery products [3-12]. Corn flour is useful since it lacks gluten and contains high amount of easily 

digested carbohydrates, making it desirable in celiac diets. 

 The gluten-free bakery products have become available in the market was prepared out of non-wheat flour 

such as rice, maize, soya, quinoa and amaranth [13]. Some studies showed, that gluten-free bakery could be 

enriched with fibers of various origin [14], beta-glucans and inulin [15,16] Currently the gluten-free food 

manufacturers are investing in the use of whole grains including corn, rice, sorghum, buckwheat, amaranth and 

quinoa, since the majority of these are excellent fiber, iron and vitamin B sources. The pseudo cereals are 

considered as potentially gluten free grains with an excellent nutrient profile, capable of diversifying this rising 

market [17] 

Quinoa flat, oval-shaped seeds that are usually pale yellow but can range in color from pink to black [18] 

(Chenopodium sp.) is plant of the South America, belonging to pseudo cereals. Three thousand years ago, 

quinoa was planted by the Incas who referred it ‘mother of all grains’ [19]. Nowadays, world 2009’s production 

according to FAQ statistics was 68 thousand tons. For human nutrition, quinoa seeds are disintegrated to whole 
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flour with high content of protein, minerals, vitamins and polyphenols. Quinoa is a lost crop of the Incas, a 

cereal-like crop with high seed yield. The seed protein content is high (about 15%), and its essential amino acid 

balance is excellent because of a wider amino acid spectrum than cereals and legumes [20], with higher lysine 

(5.1- 6.4%) and methionine (0.4-1.0%) contents [21]. Quinoa proteins may be one of the more promising food 

ingredients, In spite of the high nutritional value of quinoa proteins because of the high quality of amino acids, 

their use as food ingredients in the form of protein isolates depends largely on their functional properties. Also It 

is an important source of vitamins and minerals, Quinoa grains have vitamins C, E (tocopherols), and B 

complex, and important minerals (Ca, K, Fe, Mg, Mn, P), and has also been found to contain compounds like 

polyphenols, phytosterols, and flavonoids with possible nutraceuticals benefits, isoflavons, and high quality 

lipids. This crop could be used also for gluten-free pasta manufacturing as pure, so in blends with wheat flour as 

in case of millet, amaranth or buckwheat [22].   

The aim of the present work was to assess the influence of quinoa flour addition on corn gluten-free bakery 

(pan bread and biscuit) targeting a good sensory acceptance and good nutritional value. Also, evaluation of the 

quality parameters of the bakery product was another target. 

 

MATERIALS AND METHODS 

 

Materials: 

Corn flour sample were obtained from Grain Soils and Flour Mills Organization at KSA. Quinoa seeds and 

other ingredients for pan bread and biscuits were purchased from the local market at Mecca, Kingdom of Saudi 

Arabia. 

 

Flour preparation: 

The seeds were treated with one of these treatments (washed with cold water, washed with hot water, 

microwave or germination) to remove saponin. The seeds were washed many times with cold or hot water to 

remove saponin until there was no more foam in the washing water, and they were then dried at 50OC. The 

quinoa seeds were ground to fine powder in an electric grinder stainless steel using a Laboratorial disc mill 

(Quadrumat Junior flour mill, Model Type No: 279002, ©Brabender ® OHG, Duisburg 1979, Germany) and 

sifted through a 60 mesh. The flour so obtained was defatted for 24h with hexane in a 10% (w/v) suspension 

with continuous stirring, air-dried at room temperature, and finally stored at 4°C until used. 

 

Blends preparation: 

Preparation of quinoa flour -corn flours blends. Corn flour was well blended with the quinoa flour to 

produce individual mixtures containing 0, 25, 50 and 75 replacement levels. All samples were stored in airtight 

containers and kept at 3–4°C until required. 

 

Chemical composition: 

Standard Association of Official Analytical Chemistry methods, AOAC [23] were adopted for estimating 

moisture, ash, crude fiber, protein and fat contents. Total carbohydrates were calculated as: 100 - (protein + fat 

+moisture + ash). 

 

Determination of amino acids: 

Amino acid compositions were determined according to the method described in AOAC [23]. 

 

Minerals content: 

Minerals were determined according to AOAC [23]. 

 

Pan bread processing: 

Pan bread making was carried out at automatic commercial baking line according to AACC [24]. The pan 

bread ingredients were100 g mixed flour, 1g instant active dry yeast, 1g salt (sodium chloride), 5g sugar 

(sucrose) and 5g shortening 60g water. Pan bread was manufactured as follows: the dry ingredients were 

manually mixed in a wide bowel and then added to mixing bowl. Shortening and water were added to all 

ingredients .The components were thoroughly mixed with electric mixer for 2 min at low speed. The mixing 

speed was then changed to medium for 2 min and then at high speed for 8 min. The dough was divided into 

pieces rounded by hand and allowed to relax for 10 min. The dough were molded then panned and proofed 

(fermented) for 60 min at (30°C) in 86% relative humidity in a fermentation cabinet. The proofed pieces were 

baked at 210°C/21 min in an electric oven. Subsequently, the baked bread samples were then cooled for 1h at 

room temperature (30°C±2), packed in polyethylene bags and used for further analyses. 

 

 



239                                                        Garsa Ali Al Shehry, 2016 

Advances in Environmental Biology, 10(12) December 2016, Pages: 237-244 

 

 

Biscuit processing:  

Biscuit was prepared according to the method described by Wade [25] as follows: The ingredients of 

biscuits consisted of 100 g mixed flour, 33g fat (butter), 36g sugar, 3 g baking powder, 0.25 g vanillin and 18 g 

water. Fat (butter), sugar and vanillin were mixed in a dough mixer using the flat beater for 1 min., then scraped 

down and continued to mix for 3 min at high speed. Flour and baking powder were added to the mixture and 

mixed at low speed. Dough was sheeted to 3.5mm thickness with the help of an aluminium platform. Circles cut 

of past pieces were down by using of templates with an outer diameter of 52 mm. The biscuits were baked at 

170-180°C for 12 min. The biscuits were allowed to cool for 60 min at room temperature before sealed in 

metalized oriented polypropylene bags.   

 

Physical properties of pan bread and biscuit: 

The weights of bread loaves were determined after cooling for one hour. Bread loaf volume was measured 

by rape seed displacement method as described by AACC [26]. Specific volumes of bread were calculated by 

dividing the volume (cm3) by their weight. 

According to Sai-Manohar and Haridas-Rao [27] the diameter and thickness of six biscuits were measured 

in millimeter by placing them edge to edge and by stacking one above the other, respectively. To obtain the 

average, measurements were made by rearranging and restacking. Spread factor (SF) was calculated by dividing 

diameter of the biscuit (mm) by their thickness (mm).The weight of sex biscuits was determined after cooling. 

The volume was measured by rape displaced by six biscuits. Density was calculated by dividing volume (cm3) 

by biscuit weight (g). 

 

Sensory evaluation of the loaf bread:  

The bread samples were sliced with electric knife and prepared for sensory evaluation in same day. The 

sensory attributes (aroma, taste, crumb texture, crumb color, crumb uniformity, general acceptability) was 

carried out by ten semi trained panelists. The surrounding conditions were kept the same all through the panel 

test. The performance of judges towards these products was tested using hedonic scale, whereby ten panelists 

were selected  . The samples were presented so that each sample had an equal chance to be tested first, second or 

last. The result obtained by the panelists was converted to scores ranging from like extremely (9) to dislike 

extremely (1) Larmond [28]. The surrounding conditions were kept the same all through the panel test. 

 

Sensory evaluation of biscuits: 

The sensory evaluation of baked biscuit was estimated by ten panelists for appearance, odor and taste as the 

method described by Gerczyca and Zabic [29]. Assigning scores for various qualities attributes such as: crust 

color (10), taste (10), odor (10) and overall acceptability [10]. 

 

Statistical analysis: 

The obtained results were statistically analyzed using SPSS statistical package (Version 9.05) according to 

Rattanathanalerk et al. [30], analysis of variance (ANOVA). Duncan’s multiple range test and least significant 

difference (LSD) was chosen to determine any significant difference among various treatments at p<0.05. 

 

RESULTS AND DISCUSSION 

 

Chemical composition of corn and quinoa flour samples: 

The chemical composition of crude corn and quinoa flour were given in Table (1). It is clear to notice that 

the (moisture, protein, crude fat, ash and crude fiber) of quinoa were higher than those of corn flour, While, total 

carbohydrate in corn flour higher than that in quinoa samples. The results are agreement to the results of [31,32, 

33].  

Also, the same table shows that the contents of protein, fat, crude fiber and ash were gradually increased 

with increasing the incorporation level of QF as compared with CF Due to the high proportion of protein, fat, 

ash and fiber in quinoa flour compared with corn flour. This alteration could be attributed to the addition of 

quinoa flour as partial substituting of corn flour in making gluten free bakery products; which is rich in protein 

content and the other components. On the other hand, a slight decrease in total carbohydrates content was 

noticed in the same samples and reached 63.77% in flour containing 75% QF, against 72.36% of corn flour 

sample. These findings are in agreement with the results of [34,35], they indicated that the protein content is 

12.9 - 16.5 % for quinoa compared with common cereals grains such as (corn), the protein content (average of 

13.80 %) is significantly higher than that of corn (10.20 %). They also indicated that lipids, fiber and ash higher 

than in other cereals such as corn and wheat flour. 
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Table 1: Chemical composition of corn and quinoa flour with other blends 

Flour sample Moisture Protein Fat 
Crude 
fiber 

Ash Total carbohydrate 

Corn flour 
10.45 

±0.21 

9.85 

±0.06 

2.89 

±0.01 

3.31 

±0.01 

1.12 

±0.02 

72.36 

±0.82 

Quinoa flour 
12.47 

±0.12 

14.40  

±0.08 

5.04 

 ±0.13 

4.00 

±0.02 
3.46 

±0.12 

60.63 

±1.02 

75%CF 

+25%QF 

10.66 

±0.09 

10.41 

 ±0.13 

3.43  

±0.07 

3.48 

± 0.03 

1.70 

±0.09 

70.32 

±1.38 

%50CF 
+50%QF 

11.23 
±0.20 

12.21 
±0.12 

3.91 
±0.06 

3.61 
±0.08 

2.33 
±0.08 

66.80 
±0.76 

25%CF 

+75%QF 

11.93 

±0.11 

13.26 

±0.00 

4.34 

±0.10 
3.80 

±0.10 
2.90 

±0.01 
63.77 

±1.22 

 

Minerals content of corn and quinoa flour: 

Data presented in Table 2 showed mineral content of quinoa and corn flour as mg/100g sample. The 

obtained data showed that minerals content of (Ca, P, K, Mg, Fe, Mn, Cu and Zn) in quinoa sample was higher 

than those of corn flour. The samples were 30.15, 427.26, 681.1, 174.3, 4.10, 1.6, 0.81 and 4.74, respectively in 

quinoa. But there were 11.23, 272, 315, 93, 2.71, 0.5, 0.2 and 1.70, respectively in corn flour. The results are in 

agreement with the results reported by [31, 36]. 

 
Table 2: Minerals content of quinoa and corn flour (mg/100g sample) 

Minerals content Quinoa flour Corn flour 

Ca 30.15±1.22 11.23±0.10 

P 427.26±3.22 272±0.89 

K 681.1±7.29 315±0.76 

Mg 174.3±1.10 93.0±0.20 
Fe 4.10±0.70 2.71±0.01 

Mn 1.6±0.22 0.5±0.00 

Cu 0.81±0.02 0.2±0.00 

Zn 4.74±0.08 1.7±0.00 

 

Amino acids composition of quinoa and corn flour: 

Data given in Table (3) showed that the amino acids composition (g/100g protein) of quinoa protein. The 

obtained results indicated that the amount of essential amino acids content of quinoa flour was relatively high 

and the reverse was recorded for corn flour protein sample, it was 39.90 in quinoa flour protein and it was 34.70 

in corn flour protein. 

Actually, the nutritional value of quinoa protein samples showed the slightly high nutritional value based on 

essential amino acids determination. Results in agreement with results were recorded by Gęsiński and Nowak 

[37]. Amino acids of (threonine, lucine, lysine, methionine and Tryptophan) in quinoa were higher than those in 

corn flour protein, there were (3.90, 9.0, 5.93 and 1.14), respectively in quinoa, while those were (3.54, 6.50, 

2.70, 1.90 and 0.05), respectively in corn flour, but amino acids like (isolucine) in quinoa(3.63) slightly or 

negligible higher compared to those in corn flour(3.60), but Amino acids of (valine, tyrosine, phenylalanine and 

histidine) in quinoa were less than those in corn flour, there were (4.44, 2.77, 3.57 and 2.75), respectively in 

quinoa but there in corn flour were (4.90, 4.26, 4.53 and 2.90), respectively. The results were harmonized to 

others found by [34,38]. Therefore, quinoa is a good nutrition source when compared to the requirements in 

school children and adults, quinoa protein can supply more than 150 % the requirements of school children and 

more than 200 % of adults [34]. 

 

Influence of quinoa flour addition on physical characteristics of pan bread: 

Physical characteristics of pan bread, such as volume, weight and specific volume, were affected by the 

increase in the level of quinoa flour presented in Table (4). The changes in volume and weight values are 

reflected in specific volume which consistently decreased from 3.46 in control sample to 3.05 in quinoa flour 

75%  bread. These results indicated that the addition of quinoa flour adversely affected the volume, weight and 

thus, specific volume of the supplemented pan bread. These decreasing in volume of pan bread with increasing 

the replacement of quinoa flour because of the high levels of resistant starch. However, the weight of bread was 

increased by quinoa flour replacement levels. These results are confirmed with those found by [39]. However, 

El-Hadidi [40] reported that addition of high levels of resistant starch decreased volume and increased weight of 

cake. It may be due to increasing of resistant starches addition. 
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Table 3: Essential amino acids composition of corn and quinoa flour protein (g/100g protein) 

Essential amino acids Quinoa Corn 

Threonine 3.90±0.01 3.54±0.02 

Valine 4.44±0.04 4.90±0.03 

Isolucine 3.63±0.07 3.60±0.01 

Lucine 9.00±0.10 6.50±0.04 

Tyrosine 2.77±0.02 4. 26±0.02 

Phenylalanine 3.57±0.04 4. 35±0.01 

Lysine 5.93±0.07 2.70±0.01 

Histidine 2.75±0.01 2.90±0.00 

Methionine 2.80±0.05 1.90±0.00 

Tryptophan 1.14±0.01 0.05±0.00 

 
Table 4: Influence of quinoa flour addition on physical characteristics of pan bread 

Pan bread Sample Weight(g) volume (cm3) Specific volume (cm3/g) 

100%CF 92.53±1.56 320±.3.02 3.46±0.01 

75%CF+25%QF 93.11±2.12 315±2.90 3.38±0.06 

%50CF+50%QF 94.28±1.19 307±1.90 3.26±0.01 

25%CF+75%QF 95.13±1.90 290±0.90 3.05±0.02 

 

Influence of quinoa flour addition on physical characteristics of biscuits: 

Physical characteristics of biscuits, such as thickness, diameter and spread ratio were affected by the 

substitution increment of the level of quinoa flour Table (5). The changes in diameter and thickness reflected the 

spread ratio which was consistently increased to from 5.82% in control sample to 6.55 in quinoa flour biscuit 

75% substitution. These results indicated that the addition of quinoa flour adversely affected the thickness, 

diameter and spread ratio of the supplemented biscuits. It's due to the high levels of resistant starch. Cookies 

having higher spread ratios are considered most desirable [41]. The changes in the density which was 

consistently increased to from 0.40 g/cm3 in control sample to 0.48 in quinoa flour biscuit 75% substitution. It 

may be due to; increasing of resistant starches addition [40,42]. The results were agreed to [43, 44] they found 

that the cookies thickness decreased steadily with increased concentration of QF in the blends while the 

diameter, spread ration and density increased. Also Hassan [45] founded that by addition resistant starches to 

wheat flour led to produce biscuits with high spread ratio and low thickness than control in linear relation. From 

the obvious data could be concluded that by increasing quinoa flour in the blends were used to made biscuit the 

diameter, spread ratio and specific volume was increased, but by increasing quinoa flour ratio produce biscuit 

with low thickness 

 
Table 5: Influence of quinoa flour addition on physical characteristics of biscuits  

Pan bread sample 
Thickness (mm) Diameter (mm) Spread ratio 

(d/t) 
Weight (g) Volume 

(cm3) 
Density 
(g/Cm3) 

100%CF 
11.00 

±0.20 

64.5 

±0.16 

5.82 

±0.11 

56.1 

±0.41 

140 

±1.02 

0.40 

±0.02 

75%CF+25%QF 
10.5 

±0.02 
65.00 ±0.18 6.19 ±0.13 

53.3 

±0.32 

130 

±1.12 

0.41 

±0.01 

%50CF+50%QF 
10.00 

±0.09 
65.00 ±0.17 6.50 ±0.17 

58.0 

± 0.33 

135 

±1.09 

0.43 

±0.02 

25%CF+75%QF 
10.00 

±0.10 

65.50 

±0.22 

6.55 

±0.23 
61.1 

±0.28 
125 

±0.98 
0.48 

±0.03 

 

Sensory evaluation of pan bread: 

Sensory analysis was carried out by using untrained panelists to measure sensory characteristics and 

acceptability of the pan bread. Mean score for sensory evaluation of cookies given in Table (6) revealed that 

there are significant differences (p<0.05) between treatments for sensory attributes like flavor, taste, crust color, 

crumb cells uniformity, crumb color, crumb texture and general acceptability. 

The flavor scores were 8.80, 8.40, 8.40 and 8.00 in control corn bread, 25, 50 and 75% levels of quinoa, 

respectively. The control corn bread had the highest scores; while 75% quinoa had the lowest scores. The results 

showed that no significant differences (P≤ 0.05) between all tested samples.  

The taste scores of bread were 8.80, 7.90, 7.00 and 6.80 in control corn bread and 25, 50 and 75% bread 

supplemented with quinoa flour, it is clear that significant differences (P≤ 0.05) was noticed among the samples 

were presented. The crust color scores of bread were 7.91, 8.00, 7.50 and 6.89 in control corn bread, 25, 50 and 

75% bread supplemented with quinoa flour, respectively. From the results presented it is clearly shown that the 

crust color scores decreased with the increase of levels of quinoa flour, except 25% quinoa bread gave the 

highest score. The scores of bread crumb cell uniformity were found to be 8.50, 8.40, 7.50 and 6.20 in control 
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bread and 25, 50 and 75% bread supplemented with quinoa flour, respectively. The lowest scores were obtained 

by 75% quinoa flour, while control bead gave the highest scores. The scores of bread crumb color are found to 

be 8.60, 8.60, 8.20 and 8.00 in control bread and bread supplemented with 25, 50 and 75% quinoa flour, 

respectively. A higher crumb color scores were shown by bread made from corn flour, 25% bread supplemented 

with quinoa flour at the highest scores compared with other samples. From these results there was no significant 

difference (P≤ 0.05) among the samples. The scores of crumb texture decreased significantly from 8.70 in 

control bread to 8.30, 8.20 and 8.10 for 25, 50 and 75% in bread supplemented with quinoa flour, respectively. 

From the results there was significant difference (P≤ 0.05) between all the samples. The scores of general 

acceptability are found to be 8.50, 8.40, 7.40 and 6.10 in control bread and bread supplemented with 25, 50 and 

75% quinoa flour. Control and 25% level had the highest scores compared with other samples. The results 

showed significant difference (P≤ 0.05) between the samples. Similar results to those sensory results by [45] 

they used quinoa in mixtures with corn for extrusion at three levels (10, 20, and 30 %) and the Sensory 

evaluation of the end products indicated a good consumer acceptance.  

 
Table 6: Influence of quinoa flour addition on sensory evaluation of pan bread. 

Biscuit samples Flavor Taste 
Crust 

color 

Crumb 

cells uniformity 

Crumb 

color 

Crumb 

texture 

General  

acceptability 

100%CF 
8.80 

±0.25 

8.80 

±0.30 

7.91 

±0.2 

8.5 

±0.11 

8.60 

±0.11 

8.7 

±0.41 

8.5 

±1.02 

75%CF 

+25%QF 

8.40 

±0.12 

7.90 

±0.02 

8.00 

±0.12 

8.4 

±0.20 
8.60 ±0.13 

8.3 

±0.32 

8.4 

±1.12 

%50CF 

+50%QF 

8.40 

±0.19 

7.00 

±0.19 

7.5 

±0.40 

7.5 

±0.10 
8.20 ±0.17 

8.2 

± 0.33 

7.4 

±1.09 

25%CF 

+75%QF 

8.00 

±0.13 

6.80 

±0.13 

6.89 

±0.10 

6.2 

±0.33 

8.00 

±0.23 
8.1.1 

±0.28 
6.1 

±0.98 

 

Sensory evaluation of biscuits: 

The effects of quinoa on sensory characteristics of biscuits are presented in Table (7). With the increase in 

the level of quinoa flour in the formulation, the sensory scores for color, taste, odor and general appearance of 

biscuits decreased. Replacement of corn flour with 50% and 75% of quinoa flour impaired the color which 

decreased from 9.2 in control to 9.0 in 50 and 75% quinoa flour, but the color improved to 9.5 with the 25% 

level replacement of quinoa flour. Taste of biscuits (control samples had 10 score), which significantly 

decreased from 9.5 for control to 8.5 for 75% quinoa flour. Control samples had maximum taste, odor and 

general appearance. The taste, odor and general appearance attributes score for control sample was (9.5, 10.0 

and 9.6), respectively on a 10-point hedonic scale. Biscuits made from blends containing % level of quinoa flour 

was in differ than the control. Biscuits made from blends containing 25 and 50% level of quinoa flour slightly 

difference at (p<0.05) compared to control. At 75% level of substitution, the color, taste, odor and General 

appearance was rated significantly poor. From the sensory acceptability rating, it was concluded that biscuits 

were made from % quinoa flour could be incorporated up to 50% level of quinoa flour in the formation of 

biscuits without significantly affecting on sensory quality. Addition of quinoa flour adversely affected the salt-

biscuit structure in negative linear relationship, led to biscuits contained 25% quinoa flour had negligible 

efficiency in structure character, while quinoa flour addition with 50% led to slightly effects in structure, but at 

75% addition of quinoa flour in the blend produced biscuit with significant differences in structure score. These 

results are confirmed with those found by [45]. Also, similar observations were also reported by [43] they found 

that, the addition of quinoa flour to rice and corn flour led to a slight decrease in all the sensory qualities for 

cookies. 

 
Table 7: Influence of quinoa flour addition on sensory evaluation of biscuits: 

Biscuits Color Taste Odor Structure General appearance 

100%CF 
9.2 

±0.20 
9.50 

±0.16 
10.00 
±0.11 

9.7 
±0.41 

9.6 
±1.02 

75%CF 

+25%QF 

9.5 

±0.02 

9.40 

±0.18 

9.50 

±0.13 

9.3 

±0.32 

9.5 

±1.12 

%50CF 

+50%QF 

9.00 

±0.09 

9.00 

±0.17 

9.10 

±0.17 

9.2 

±0.33 

9.4 

±1.09 

25%CF 

+75%QF 

9.00 

±0.10 

8.50 

±0.22 

8.60 

±0.23 
9.1 

±0.28 
8.8 

±0.98 
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