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Physicochemical and Sensory Properties of Sweet-Type Cassava Flour

ABSTRACT
[bookmark: _GoBack]The aims of this research were to determine the effect of harvesting age, varieties and interaction between harvesting age and varieties on physical properties, chemical and sensory of sweet type cassava flour in South Lampung. The factorial experiment was arranged in a Complete Randomized Block Design (CRBD) with two factors and four replications. The first factor was cassava varieties (3 varieties) and the second factor was age of cassava harvest (2 level of harvesting age). The data were tested for their homogeneity and additivity using Bartlett and Tuckey Tests. The data were analyzed by variance and further tested using Duncan 5%. The results showed varieties significantly affected such as moisture content, flour yield, peel percentage, swelling power and solubility at temperatures of 60°C, 70°C, 80°C, starch content, amylose, amylopectin, and color. The age of cassava harvest significantly influenced moisture content, flour yield, peel percentage, solubility temperature of 60°C, 70°C, 80°C, starch, amylose, amylopectin. There were interaction between varieties and harvesting age on flour yield, solubility at temperature of 80°C, starch and color. Cassava variety of Krembi is most likely to be recommended for flour production.	Comment by user: Recast this statement
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Introduction 
Cassava (Manihot esculenta Crantz) is widely grown in tropical areas  because of its high drought resistance, disease tolerance, and contains high carbohydrate mainly starch. It can be consume easily by boiling, steaming, frying of the tubers, or processed  as intermediate products  such as starch and flour. These intermediate products then can also be processed into various snacks,  staple food or other value products.Cassava is a plant that contains high carbohydrates (38.06g/100g) and calories (160 kcal/100g) (Bayata, 2019).  In addition, cassava is the third staple food in Indonesia after rice and corn. Cassava has the potential to be developed to support food and non-food diversification programs. However, the utilization of cassava is still constrained by several factors. One of the main constraints is that cassava roots have a short shelf life after being harvested. Fresh cassava roots will under go deterioration shortly after harvest which  leads to  no economic value when  they are sold (Rahmawati et al., 2022). Cassava roots will show symptoms of postharvest physiological deterioration (PPD) within only 24 to 72 hours after harvest (Vanderschuren et al., 2014; Zainuddin et al., 2018). Theis PPD usually will causes cassava roots to be unable not to be further utilized as raw materials for food products. PPD is a complex process related to the enzymatic stress response to wounds that may occur during harvesting, thus involving changes in gene expression, protein synthesis, and accumulation of secondary metabolites and can be influenced by environmental factors. Physically, PPD is characterized by a change in color from blue to black or brown in the vascular parenchymal tissue, which begins to appear within 24-72 hours of harvest (Reilly et al., 2004,Vanderschuren et al., 2014). One alternative to extend the utilization of cassava in food products is to process it into an intermediate product. An intermediate product from cassava that is relatively durable to store and, easier to transport is cassava flour.In  Generally, the flour forms of, cassava is more flexible and has a longer shelf life when used, especially as a raw material for processed food products.	Comment by user: Include references	Comment by user: source
In general,  based on HCN content, cassava is classified into  two categories, which are sweet-type cassava, and  bitter cassava. The Cassava roots that contain HCN levels <100mg/kg (wb) are called sweet-type cassava, while those containing HCN levels of 100-500 mg/kg (wb) are called bitter cassava (Wahyuni&Noerwijati, 2021). The bitter taste of cassava is caused by the high HCN content (Mota-gutierrez& O'Brien, 2020).  In practice, sweet-type cassava is harvested between 7-9 months after planting and utilized for food product purposes, whereas bitter cassava can be harvested up to 12 months after planting and usually used as industrial purposes mainly tapioca production.The processing of  sweet type cassava into flour includes several steps such as  peeling, washing, size reduction, and drying followed by grinding , while bitter cassava requires a longer process to reduce or even eliminate HCN from cassava, such as soaking, drying, fermentation (Ndubuisi & Chidiebere, 2018).	Comment by user: write in full at first mention	Comment by user: Include source	Comment by user: Tis should come under methodology
A common method for producing flour from bitter cassava is through fermentation, the flour resulted is called MOCAF (modified cassava flour). However, mocaf processing is relatively difficult to be applied by small industries and communities independently because it requires starter culture that must be obtained from certain suppliers, on the other hand, processing flour from sweet-type cassava is more simple and affordable by farmer. 
Sweet-type cassava varieties  such as Manalagi, Mentega and Krembi, although their production amount has never been quantified statistically,  are widely cultivated by farmers in Palas District, South Lampung Regency. In addition, these varieties are mainly used as raw materials in the food processing, either on a micro, small or medium scale industries. However, publications regarding the characteristics of the three varieties have not been found. Knowledge of the characteristics of each variety is essential to predict the suitability of its use in various types of cassava-based foods. Therefore, this study identified the physical, chemical and sensory properties of sweet cassava flour of sweet-type cassava grown in Palas District, South Lampung Regency to provide  a guideline for its uses in accordance with the desired quality of food products.

RESEARCH METHODS

Materials
The materials used are cassava varieties Manalagi (V1), Mentega (V2) and Krembi (V3) with a harvest age of 7-8 (U1) and 8-9 (U2) months  obtained from Palas District, South Lampung Regency, ether, 10% ethanol, 25% HCl, 45% NaOH, 1 N acetic acid, iodine solution, α-amylase enzyme,glucoamylase enzyme, pure amylose and distilled water. Also, some of the machines and equipments used include: 

Tools
The tools used were oven, FCTZ300-Ramesia flouring machine, 80 mesh sieve, PLC series centrifuge tube, water bath shaker, water bath, and UV-Vis DR/4000 U spectrophotometer.

Experimental design
The  experiment was factorial and arranged in a Complete Randomized Block Design with two factors and four replications. The first factor was cassava varieties and the second factor was age of cassava harvest. The data were tested for their homogeneity and additivity using Bartlett and Tuckey Tests, then subjected for analysis of variance ( ANOVA)  and further tested using Duncan 5%.

Methods Experiment stage 	Comment by user: Methods of sample preparations should come before experimental design

Cassava Flour Preparation
Fresh cassava was peeled and washed thoroughly from dirt under running tap water. Then the cleaned cassava wereas thinly sliced ​​crosswise using a Hobart slicer with a thickness of 1 mm and dried in an oven at 60 ℃ for 20 hours. Then Tthe dried cassava slices were floured using a flour machine (FTCZ 300, Ramsia), sieved using a80 mesh siever. After that, the flour was cooled to room temperature, which was around 25 ℃, then packed in zip-lock plastic bag, stored in a tightly closed container until used for further analysis.

Moisture Content Analysis	Comment by user: What standard did you use for moisture content determination? AOAC or what?
The sample was weighed as much as 2 g in a cup then oven-dried at 105oC for 6 hours. The sample was cooled in a desiccator for 30 minutes and weighed. This stage was repeated until a constant weight was achieved.

Flour Yield
The yield analysis was carried out by dividing the final weight of the product by the weight of the initial material, then 100%.

PeelWeight
The weight of the skin (%) is determined by weighing the outer and inner skin  divided by the initial cassava weight multiplied by 100%.

Starch Content
A total of 10 g of sample was  suspended in  100 mL of distilled water and heated to reach the gelatinization temperature for about 30 minutes. Then cooled for 15 minutes and 1 mL of α-amylase enzyme was added. Reheat the sample to a temperature of 50°C then 1 mL of glucoamylase enzyme was added and incubated for 15 minutes. The solution obtained was filtered with a filter cloth, the residue left on the filter cloth was tested with a Lugol solution to to assure that the starch was completely hydrolyzed.  Then the free-starch residue was    dried and then weighed. The weigh different between the sample and the residue divided by the sample weigh multiplied by 100% was determined as % of starch content.  This procedure was based on method developed by Okrathok et al. (2022) with slight modification.

Amylose Content
Amylose content was determined according toTuañoet al.(2021) with modification.  Sampel,   100mg of cassava flour, was added with 1mL of 95% ethanol and 1N NaOH. The mixture was then heated in boiling water (95°C) for 10 minutes until a gel was formed. The gel was added with water up to 100mL and shaken. The mixture was taken 5mL and added 1mL of 1N acetic acid, 2mL of 0.01N iodine solution then added water up to 100mL and shaken. Then the sample was heated with a water bath at a temperature of 30°C for 20 minutes, then its absorbance was measured with a UV-Vis spectrophotometer with a wavelength of 620nm. The results obtained were plotted in a standard amylose curve to obtain the amylose concentration of the sample.

Amylopectin Content
The amylopectin content was calculated by subtracting the starch content from the amylose content (by different). Amylopectin content (%) = 100% - amylose content (%)

Solubility and Swelling Power
Solubility and swelling power were analysed using the method of  Jiao et al.(2020). Flour suspension (1% w/v) as much as 10mL was heated in a waterbath shaker at a temperature of 60°C and 80°C for 30 minutes each. The suspension was then centrifuged at a speed of 3000rpm for 15 minutes, the resulting supernatant was separated from the swollen granules. The swollen granules were used as the result of swelling power while the supernatant was dried at a temperature of 105oC and weighed to obtain the results of solubility.

Color
Color assessment of cassava flour using sensory testing with a scoring method with a score range of 3 = White, 2 = Brownish white, 1 = Brown. Sensory testing  was conducted by  20 panelists.

RESULTS AND DISCUSSION

Moisture Content
The interaction between variety and harvest age of cassava significantly affected the moisture content of cassava flour produced.  Duncan's further test at 5% level (Figure 1) showed that the highest moisture content  of the flour  was found on Manalagi harvested at 7-9 months after planting, while the lowest moisture content was found on Mentega variety harvested at 8-9 months.


Figure 1. The interaction effect of variety and age of harvest on moisture content of cassava flour
Note: V1:variety of Manalagi; V2:Mentega; V3: and Krembi; U1: harvest age of 7-8; U2 8-9 months

Cassava varieties with different harvest ages showed various moisture content due to the chemical components such as starch and non-starch contained in the roots. Water will interact and bind to each other in the chemical components so that the structure becomes more compact. In addition, the drying factor also greatly affects the moisture content of the flour. According to Eriksson (2013), the recommended moisture content in cassava flour is 8-10%. According to Nurdjanah et al. (2020), water absorption and water requirements for each variety are different. This is influenced by the different genetic characteristics of each cassava plant in water absorption, so it will affect the water content of the roots. In addition, different harvest ages will also produce different physical and chemical properties.


Flour Yield
The flour yield was significantly affected by interaction of variety and  harvest age. The obtained result of Figure 2 showeds that the highest cassava flour yield was  found in the Krembi variety 8-9 months, while the lowest flour yield was shown in  the Manalagi variety 7-8 months. The three cassava varieties with a harvest age of 8-9 showed  significantly higher yield compared to  those of from the three varieties with a harvest age of 7-8.


Figure 2. The interaction effect of variety and age of harvest on yield of cassava flour
Note: V1:variety of Manalagi; V2: Mentega; V3: and Krembi ; U1: harvest age of 7-8; U2 8-9 months

This phenomenon may be caused by genetic differences and harvesting factors that will affect the components in cassava, so that each variety and harvest age has a different flour yield. According to Chisenga (2021), the dominant component of flour is starch, and the rest are water, non-starch polysaccharides , protein, fat, and ash. According to Apea-bah et al. (2011), the increase in flour yield is in line with the increasing age of the plant and reaches a maximum at the optimum harvest age, but after that,  the starch components in cassava will decreases whereas the fiber will increase. In addition, various enzymes in the Krembi variety synthesize starch faster than that of inMentega and Manalagi varieties. Starch biosynthesis in cassava involves several enzymes, namely the ADP-glucosepyrophosphorylase (AGPase) enzyme, starch synthases (SS), branching enzymes, and de-branching enzymes (DBE). The starch  synthesis mechanism occurs through glucose-1-phosphate with ATP through the help of the AGPase enzyme to form ADP-Glucose with pyrophospase. Then ADP-Glucose is synthesized into ADP with the help of the starch synthesizing enzyme. At the beginning of growth, amylopectin synthesis is higher than that of amylose, but during further growth, amylose and amylopectin are synthesized simultaneously (Mitsui et al., 2010).
Cassava PeelWeight 
The interaction of variety and harvest age had a significant effect on the weight of cassava peel. Duncan's further test at the 5% level (Figure 3) shows that the interaction between variety and harvest age on the percentage of cassava peel of the Mentega8-9 month variety is significantly different from the Krembi 7-8 month variety.


Figure 3:. The interaction effect of variety and age of harvest on peel weight of cassava flour	Comment by user: Ensure to bold all the figure titles
[bookmark: _Hlk198968789]Note: V1:variety of Manalagi; V2: Mentega; V3: and Krembi ; U1: harvest age of 7-8; U2 8-9 months
The difference in peel weight  is thought to be due to genetic factors that will cause the components of the peel and roots to vary, along with the increase in harvest age. Nudjanah et al. (2020), added that the formation of roots that occurs during growth is greatly influenced by the environment, each cassava variety is able to absorb nutrients in the soil for the division and enlargement of root cells. Cassava varieties with different harvest ages will cause the components formed to also be different, this is because cassava with a harvest age that is not yet optimal will affect the weight and yield of roots. According to Carvalho et al. (2018), the components of roots consist of epidermis, phloem, xylem, parenchyma, sclerenchyma and meristem cells, while those included in the peel category are peridem, phloem, parenchyma and sclerenchyma. According to Setiawan et al. (2023), the peel tissue in cassava develops in line with the development of the cassava roots itself so that the harvest age will affect the percentage of peel.
Starch Content
Starch content was significantly affected by interaction between variety and harvest age.  Figure 4 shows that the starch content of cassava flour in variety of Mentega harvested at 8-9 months was significantly different from Manalagi and Krembi7-8 month varieties.


Figure 4. The interaction effect of variety and age of harvest on starch content of cassava flour
Note: V1:variety of Manalagi; V2: Mentega; V3: and Krembi ; U1: harvest age of 7-8; U2 8-9 months

Each  variety has different rate of starch synthesis in line with the harvest age, so that cassava varieties with a longer harvest age will cause the enzyme's ability to synthesize starch to be faster. The enzymes found in roots can also determine the high and low starch levels because the enzymes will synthesize starch. The higher the enzyme, the faster the starch synthesis rate will be. The enzymes that play a role in starch synthesis are ADPG pyrophosphorylase (AGPase), granule bound starch synthase (GBSS), starch synthase (SS), starch branching enzyme (SBE), de-branching enzyme (DBE) and glucan (Tappiban et al., 2019). The harvest age of cassava affects the size, structure, and number of starch granules. Starch granules will enlarge and increase in number along with the level of maturity of the cassava (Oriola & Raji, 2013). However, if the harvest age of cassava is too old, the roots will become harder and woody. Cassava hardens and becomes woody due to the presence of non-starch components such as fiber and lignin, causing the starch content to decrease (Nurdjanah et al., 2007).	Comment by user: Report your discussion in the past
Amylose Content
The interaction between variety and harvest age had significant effect on amylose content of the cassava flour. Duncan's further test at 5% (Figure 5) showed that the amylose content of cassava flour of the Mentega8-9 month variety was different and the highest among other varieties and harvest ages, while the lowest was the Krembi 7-8 month variety.

Figure 5. The interaction effect of variety and age of harvest on amylose content of cassava flour
[bookmark: _Hlk198969138]Note: V1:variety of Manalagi; V2: Mentega; V3: and Krembi ; U1: harvest age of 7-8; U2 8-9 months
The difference in amylose content may  be due to the fact that the increasing age of the plant will be followed by an increase enzymes contained in cassava , consequently  the starch synthesis results are higher. This is in line with the difference in varieties that will result in differences in starch composition in cassava. The result of Figure 5  indicateds that the Mentega 8-9 month variety hads higher enzymes than the Manalagi and Krembi varieties with harvest ages of 7-8 months and 8-9 months, while the Krembi 7-8 month variety is thought to have low enzymes. In this study, the enzyme worked optimally at a harvest age of 8-9 months rather than 7-8 months. Eriksson (2013) reported that the amylose content of cassava varieties Afisiafi 9.8%, BankyeHemmaa 8.2%, and DokuDuade 10.5%. In general, the amylose content in this study was around 7-10%, it is thought that the three cassava varieties are low amylose cassava so that the highest amylose content only reaches 10% in the Mentega variety. The phenomenon of increasing and decreasing amylose content is in line with starch content. The increase in starch content is caused by the length of the cassava harvest, so that if cassava is harvested at the optimal time, the starch and amylose content in cassava will reach the optimum point (Ginting&Noerwijati, 2012).
Amylopectin Content
Duncan's further test at the 5% level (Figure 6) showed that the amylopectin content of cassava flour of the Krembi7-8 month variety was different and the highest of the Krembi 8-9 month variety, Mentega 7-8 months and 8-9 months and Manalagi 8-9 months, while the lowest amylopectin content was the Mentega 8-9 month variety.	Comment by user: Include the numeric value. Apply to all discussion

Figure 6. Interaction effect of variety and harvest age on amylopectin content of the cassava flour
Note: V1:variety of Manalagi; V2: Mentega; V3: and Krembi ; U1: harvest age of 7-8; U2 8-9 months

According to Rahmiati et al. (2016), the presence of genetic factors will affect the amylopectin ratio contained in the roots. This difference is thought to be due to the different amylose-amylopectin synthesis of each genotype due to the enzymes contained in each variety and harvest age. Harvesting conditions will be related to the level of starch synthesis contained in the roots, the longer the harvest age, the more starch granules will be formed. These starch granules are synthesized directly with the help of the enzymes Starch Synthase (SS), Branching Enzyme (BE), and Debranching Enzyme (DBE) which play a role in producing amylopectin. In general, amylopectin content is negatively correlated with amylose levels, if the amylose levels in cassava are high, then the amylopectin levels in cassava will be low.
Solubility
The results showed that the harvest age and cassava varieties had a very significant effect  on the flour solubility at all temperature (60°C, 70°C, 80°C), while the interaction between the two had no significant effect.  Duncan's further test at the 5% level (Figure 7) showed that the solubility of cassava flour at temperatures 60°C, 70°C and 80°C increased, the magnitude of the increase that occurred was due to the influence of the heating temperature.

Figure 7.  The effect of  temperature on solubility of cassava flour at various variety and harvest age
According to Ulfa et al. (2020), starch solubility will increase with increasing temperature. At high temperatures, there is an increase in the solubility value which indicates an increase in the solubility of amylose in starch. In this study, a temperature of 60°C had the lowest solubility value compared to the solubility value at a temperature of 80°C. High temperatures have a higher solubility level than low temperatures. High solubility in starch is due to degradation of starch due to heating at high temperatures (Senanayake et al., 2013). The 7-8 month krembi variety has the highest solubility value, while the 8-9 month manalagi variety. The high solubility value is thought to be due to the higher absorption of starch to water in the 7-8 month krembi variety compared to other varieties, so that more amylose comes out of the starch granules.
 Swelling Power
The results showed that the variety had a very significant effect (temperature 60°C, 70°C and 80°C), but the harvest age and the interaction between the two did not have a significant effect (temperature 60°C, 70°C and 80°C) on the swelling power of cassava flour.

[bookmark: _Hlk197449523]Figure 8.  The effect of  temperature on swelling power of cassava flour at various variety and harvest age

The Figure 8 showed that the swelling power of cassava flour at temperatures of 60ºC, 70ºC and 80ºC increased with increasing temperature. The highest swelling power value was in the Krembi 8-9 variety, while the lowest swelling power value was in the Manalagi 7-8 variety. The high swelling power value in the three varieties with a harvest age of 7-8 months and 8-9 months is thought to occur due to differences in the amylose amylopectin ratio, this is because the Manalagi, Butter and Krembi varieties have low amylose levels and have high amylopectin levels, so that it will affect the high swelling power value in the three varieties. According to Kumoro et al. (2019), the swelling power value indicates the degree of crystallinity of starch granules. Starch granules with low crystallinity have high water absorption and swelling capabilities. Roots that have high swelling power indicate high amylopectin levels. 
Color	Comment by user: Where is the discussion result for other sensory properties?
Duncan's further test at 5% level (Figure 9) showed that the color score of cassava flour of Krembi variety 7-8 months was different and higher than Mentega and Manalagi varieties with harvest age of 7-8 months and 8-9 months (4.95) (tending to white). While the lowest color was Mentega variety 8-9 months with a score of 3.20 (tending to brownish white).


Figure 9. Interaction effect of variety and harvest age on color of the cassava flour

This difference is thought to be due to enzyme activity and chemical components contained in the roots. This is because enzyme activity decreases as the cassava harvest age gets older. However, in this study, Mentega variety flour tends to be brownish white in color. This is because Mentega variety cassava is included in the yellow cassava cultivar which contains carotenoid components that provide a yellow pigment that tends to be brownish in color to the resulting flour. Udoh et al. (2022), reported the total carotenoid content in yellow cassava cultivars of 12.95–14.8 μg/g. According to Akonor et al. (2023), yellow cassava cultivars contain carotenoid compounds that can function as good provitamin A when consumed.

CONCLUSION
The varieties (Manalagi, Mentega and Krembi) and harvest age of cassava grown in Palas District, South Lampung had a significant effect on the  qualities of cassava flour produced. The highest value of cassava flour in moisture content was found in Manalagi cassava flour aged 7-8 months (6.85%), starch yield in Krembi cassava flour aged 8-9 months (23.46%), peel percentage in Mentega cassava aged 8-9 months (18.81%), starch content in Mentega cassava aged 8-9 months (69.11%), amylose content in Mentega cassava aged 8-9 months (10.35%), starch content in Krembi cassava aged 7-8 months (92.78), solubility in Krembi cassava aged 7-8 months, swelling power in Krembi cassava aged 8-9 months, and color in Krembi cassava aged 7-8 months (4.9 = white). Based on the obtained result, the It can be recommended that  Krembi variety cassava could be is the best choice for flour production purposes because of its had the  highest starch content when harvested at 7-8 months after planting.
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V2U2	V1U2	V2U1	V3U2	V1U1	V3U1	18.808863334857968	17.750569249987969	17.222709979514178	16.613827408412398	16.254417371565182	15.102361761037214	Variety and harvest age (VU)

peel weight (%)


V2U2	V1U2	V2U1	V3U2	V1U1	V3U1	69.105274524563342	67.669992559263676	64.086182282063263	63.336120208090634	60.514086575042214	60.138636289027353	Variety and harvest age

Starch content (%)


V2U2	V1U2	V2U1	V3U2	V1U1	V3U1	10.345334032907191	9.1621794501422524	8.5887459759062228	8.2282885840986459	7.5474635027409871	7.2192185819890833	Variety and harvest age(VU)

amylose content (%)


0.34932561282507513	0.54098660559775047	0.48213406415095134	0.30114858526141552	0.44759868847838674	0.51709323074189062	0.34932561282507513	0.54098660559775047	0.48213406415095134	0.30114858526141552	0.44759868847838674	0.51709323074189062	V3U1	V1U1	V3U2	V2U1	V1U2	V2U2	92.780781418010918	92.452536497259018	91.771711415901351	91.411254024093822	90.837820549857767	89.654665967092825	Variety and harvest age (VU)

Amylopectin (%)


Manalagi 8-9	 60°C	 70°C	80°C	3.3749999999999991	3.9359999999999991	6.1069999999999984	Mentega 8-9	 60°C	 70°C	80°C	2.7450000000000001	3.161	5.48	Manalagi 7-8	 60°C	 70°C	80°C	2.5309999999999997	3.2410000000000001	5.1879999999999979	Krembi 8-9	 60°C	 70°C	80°C	3.6469999999999998	4.0309999999999997	4.4589999999999996	Mentega 7-8	 60°C	 70°C	80°C	2.3479999999999999	2.4289999999999998	4.141	Krembi 7-8	 60°C	 70°C	80°C	3.1850000000000001	3.51	3.9889999999999999	Temperature

Solubility (%)


Krembi 8-9	60°C	70°C	80°C	323.96580181281172	337.28736949767523	369.82200470373272	Mentega 8-9	60°C	70°C	80°C	327.54446616696146	333.59973713897489	340.61184025007668	Mentega 7-8	60°C	70°C	80°C	318.90492708016211	333.73468077910206	341.3525895042024	Krembi 7-8	60°C	70°C	80°C	306.222046750885	315.99955784100018	356.91690395173634	Manalagi 8-9	60°C	70°C	80°C	287.54902074896142	301.70221696277326	341.07585616755512	Manalagi 7-8	60°C	70°C	80°C	253.59209037798084	281.05883196361117	304.76656171022364	temperature
Swelling Power (%)

V3U1	V3U2	V1U1	V1U2	V2U2	V2U1	4.95	4.674999999999998	4.55	4.4749999999999996	3.7	3.2	Variety and harvest age

Color


V1U1	V1U2	V2U1	V3U1	V3U2	V2U2	6.8495886902123573	6.4609748288261599	6.295492978457526	6.0712822513778724	6.054758241407967	5.4638407190472895	Variety and harvest age(VU)

Moisture (%)


V3U2	V2U2	V2U1	V1U2	V3U1	V1U1	23.456238270319233	21.769148273273501	21.60608886586963	21.412944148709368	20.989905749639739	19.312285014841294	Variety and harvest age (VU)

Yield (%)





