


Assessment of Raw Soybean Meal Quality and Detection of Dried Distillers Grains with Solubles (DDGS) Adulteration

ABSRACT
Background: Soybean meal (SBM) is a cornerstone protein source in livestock feed. But its high cost has led to its adulteration with cheaper substitutes like dried distillers grains with solubles (DDGS). High volumes of maize being used for ethanol production and consequently large quantities of corn DDGS has become available. Some suppliers are intentionally adding corn DDGS to raw soyabean meal causing economic losses and harming animal performance with higher mycotoxins and sulphur levels.
Aim: This study aimed to estimate the impact of low-level DDGS adulteration on the nutritional composition of SBM and its potential economic implications for farmers. 
Method: Ten samples of SBM were analyzed by separating the fine portion and meal portion using rotapse sieve shaker and further analysis done by using proximate analysis.
Results:  The pH analysis revealed significant differences between fractions, indicating signs of DDGS adulteration and the results also revealed significant reductions in crude protein (CP) and increases ether extract (EE) in adulterated samples. Significant differences were observed in micromineral (Cu, Mn, Fe and Zn) composition of two fractions. The combination of pH assessment, proximate analysis, aflatoxin quantification, and micromineral profiling proved effective in detecting adulteration and evaluating its impact on ingredient quality.
Conclusion: Extrapolating the findings to livestock performance highlighted significant economic losses, particularly in broilers and dairy cattle. 
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INTRODUCTION:
Emerging low cost animal feed stock, originating from bio-processing and food production is increasing on a global scale. In particular, DDGS are obtained from ethanol distillation by drying solid residues of fermented cereal grains with the addition of potale syrup or evaporated spent wash. DDGS present a high con-centration of energy, protein and ruminally undegradable protein, especially with respect to the original grains (Tres et al., 2014). In India, the total livestock and poultry population is 535.8 million and 851.8 million respectively, as of Livestock Census - 20th (2019). The livestock sector contributed 5.2% of total Gross Domestic Product (GDP) during the year 2021. Soybean meal is a major protein source commonly used in diets for ruminants, with few options that can completely replace it and match the animals’ response. However, the availability of soybean meal is limited to the global animal industry, and the quantity produced cannot meet the requirements of animal husbandry (Chelkapally et al., 2023, Shuai et al., 2023;, Asem et al., 2025). The price of soybean meal is unstable, influencing the cost of feed for ruminants. Therefore, the replacement of soybean meal with other sources of protein in animal feed has become a long-term goal (Yin et al., 2024). The monogastric and livestock are fed with green fodder and concentrate feeds. Poultry species fully depend on the concentrate feeds as sole source of nutrients. Good quality raw materials are required to produce good quality feed to livestock and poultry (Ayyappan et al., 2023). Among these feed nutrients protein is an essential component for growth, development, and overall health of poultry. Adequate protein-rich feed plays a crucial role in maximizing yield, enhancing meat quality, and meeting the rising demands of the poultry industry (Salma Akter Papiya, 2023). But its high cost has led to its adulteration with cheaper substitutes (Qudoos et al., 2019). Distillers dried grains with soluble (DDGS) is a major byproduct of the alcohol industry that obtained after the fermentation of corn, rice and wheat etc. Ethanol industries use yeasts to convert starch from rice biomass into ethanol, and the remaining unfermentable components, including proteins, lipids and fibers, along with yeast fractions are collected and dried as DDGS meal. The nutritional composition of DDGS depends on the rice production and harvesting conditions and the different processing methods used in distilleries (Gokulakrishnan et al., 2025). High volumes of maize being used for ethanol production and consequently large quantities of corn DDGS has become available. Some suppliers are intentionally adding corn DDGS to raw soyabean meal causing economic losses and harming animal performance with higher mycotoxins and sulphur levels. This study underscores the need for stringent quality monitoring and regulatory measures to protect feed integrity.
METHODOLOGY:
A study was conducted in the Department of Animal Nutrition, College of Veterinary Science, Hyderabad, to evaluate the quality of soybean meal samples collected from 10 different poultry farms in the surrounding areas. Initially, the samples were processed using a rotap sieve shaker (mesh size - 20) to separate the fine (fraction-1) and meal portions (fraction-2). Then pH of both the fractions were tested to determine whether they were adulterated.
a. pH of soybean meal will be around 6.6 - 6.7
b. pH of 10% suspension of Corn DDGS will be around 5.0 - 5.1
c. If 1% Corn DDGS is mixed in soybean meal, the powder of sample passing through 20 mesh will show pH of 6.5 or lower. (Ravindra Jadhav, 2024). 
Further, proximate analysis of both fractions was done by standard procedures of AOAC (2012). Total aflatoxin levels were estimated by the Golden standard commercial kit (Enzyme immunoassay method) and Sulphur levels were estimated by calorimetric method (IS: 1664 – 2002. Specification of mineral mixtures for supplementing cattle feeds (Fourth revision). 
Micronutrients (Cu, Fe, Mn and Zn) mass fractions were determined in solution by ICP OES (Thermo Fisher Scientific). Sample pretreatment procedure was performed using a closed vessel microwave digestion system fitted with perfluoroalkoxy alkane (PFA) vessels and equipped with pressure and temperature sensors. A volume of 6mL of 7molL−1 HNO3 and 2mL of 30% H2O2 were added to a blank sample, and 250mg accurately weighed of each evaluated sample, in the microwave vessels. The experiment was performed in triplicates. Samples digestions were per formed according to the microwave program. After the vessels were cooled to room temperature, the digests were transferred to volumetric flasks, and the volume was set to 50mL. Each sample was analysed (in triplicates), followed ICP OES quantification to achieve the total mass fraction of elements.
The results were extrapolated to assess significant differences in the nutritional value of the two fractions of the samples.
RESULTS & DISCUSSION:
A significant variation was observed between the two fractions of soybean meal samples collected from 10 poultry farms, indicating possible adulteration with corn DDGS. pH values of fraction (1) and fraction (2) of ten soyabean samples collected from different poultry farms presented in Fig-1. The pH values differed highly significantly (p<0.01) between the fractions, ranging from 5.88 to 6.49 in fraction-1 (6.29 ± 0.07) and 6.48 to 6.62 in fraction-2 (6.55 ± 0.02). Fraction-1 consistently exhibited lower pH values, which aligns with the inherently acidic nature of corn DDGS (pH 5.0–5.1). This reduction in pH is consistent with the observations of Ravindra Jadhav (2024), who reported that even 1% DDGS inclusion can lower soybean meal pH to 6.5 or below. In contrast, the higher pH values of fraction-2 closely resemble the typical pH of unadulterated soybean meal (6.6–6.7), suggesting that most coarse particles retained by the sieve represented the purer meal fraction. These findings clearly indicate the presence of 1–9% DDGS adulteration in several samples.







FIG 1: pH values of fraction (1) and fraction (2) of ten soyabean samples collected from different poultry farms.
Different nutritional values of two fractions were presented in Table-1. Significant differences (p<0.05) were also recorded in crude protein and ether extract contents between the two fractions. Fraction-2 showed higher crude protein% (48.35 ± 0.75) compared to fraction-1 (44.86 ± 1.28). This reduction in protein content in the fine fraction can be attributed to the inclusion of DDGS, which contains lower true protein than soybean meal. Since DDGS particles are typically finer and lighter, they preferentially appear in fraction-1, leading to a dilution effect on the protein concentration. Conversely, ether extract% values were significantly higher (p<0.05) in fraction-1 (0.60 ± 0.06) than in fraction-2 (0.43 ± 0.04). This trend corresponds with the higher residual fat content normally found in DDGS compared to soybean meal and reinforces the likelihood that fine particles passing through the sieve contained a greater proportion of DDGS.
No significant differences (p>0.05) were observed in crude fibre and sulphur levels between the two fractions. These parameters often show minimal sensitivity at low levels of adulteration, as both soybean meal and DDGS may have overlapping fibre ranges, and sulphur levels may not shift markedly unless the adulterant proportion is relatively high..
A significant difference (p<0.05) was observed in aflatoxin content between fractions, with higher toxin levels in fraction-1. Since DDGS is known to accumulate higher concentrations of mycotoxins particularly because corn-based products such as DDGS are more prone to fungal contamination, contributing to elevated aflatoxin levels when used as adulterants.
	TABLE -1: Different nutritional values of two fractions.

	
	
	Fraction -1
	Fraction -2
	p- value

	1
	pH
	± 0.07
	± 0.02
	0.0021

	2
	CP%
	± 1.28
	± 0.75
	0.031

	3
	CF%
	7.67± 0.36
	7.09± 0.26
	0.197

	4
	EE%
	± 0.06
	± 0.04
	0.038

	5
	Sulphur%
	0.378 ±0.016
	0.358± 0.015
	0.368

	6
	Aflotoxin%
	±2.84
	 1.57
	0.032

	CP: Crude protein; CF: Crude fibre; EE: Ether extract
*- significant at 0.05% level.
**-significant at 0.01% level



Different micromineral composition of two fractions were presented in Table-2. Micro-mineral analysis (Cu, Fe, Mn, Zn) revealed highly significant differences (p<0.01) between fraction-1 and fraction-2. The altered mineral composition in fraction-1 reflects the distinct trace mineral profile of Soyabean meal and corn DDGS, which typically shows higher Fe and Mn levels due to concentration effects during fermentation and processing. 
	TABLE -2: Different micromineral concentrations (ppm) of two fractions.

	S.No
	Mineral (ppm)
	Fraction -1
	Fraction -2
	p- value

	1
	Cu
	14.41**±0.76
	24.29**±2.80
	0.003

	2
	Mn
	43.49**±2.30
	58.98**±3.27
	0.001

	3
	Fe
	200.93**±2.96
	210.74**±1.11
	0.006

	4
	Zn
	50.91**±1.43
	58.58**±1.18
	0.0006

	*- significant at 0.05% level.
**-significant at 0.01% level



Overall, more than 50% of the samples tested exhibited clear deviations in nutritional, mineral, and pH characteristics between fractions, confirming that DDGS adulteration is prevalent in soybean meal supplied to the surveyed poultry farms. The combination of pH assessment, proximate analysis, aflatoxin quantification, and micromineral profiling proved effective in detecting adulteration and evaluating its impact on ingredient quality.
CONCLUSION:
On the basis of above results, it may be concluded that raw soyabean meal samples were intentionally adulterated with low quality substitute DDGS. The quality of the finished feed depends on the quality of raw feed ingredients. Hence, they should be analysed by physical and chemical methods before processing the feed to ensure safety and quality of the finished feeds.
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pH

fraction 1	6.43	6.5	5.93	6.22	6.43	6.47	6.3	6.26	5.88	6.49	fraction 2	6.56	6.61	6.49	6.56	6.57	6.61	6.52	6.51	6.48	6.62	






