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Investigations on the effect of Helmox antioxidant on fat 
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Abstract

The following categories of samples were used to assess fat degradation control: plant fat 

(sunflower oil), compound feed 0-1 (for suckling piglets) and 0-2 (for weaned piglets) with 5% 

dietary fat, treated and not treated with 125 ppm Helmox. The rate of acidity and peroxide 

indices in these samples was monitored for 1-90 days with assessments every 15 days showing 

that Helmox antioxidant decreased the activity of the physical, chemical and enzymatic agents 

that act during forage storage.
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Introduction

The fats, the fat soluble vitamins, the carotenoid pigments – all of them essential 

dietary components – are prone to physical, chemical or enzymatic degradation due to 

their chemical structure. Degradation is the effect of the oxidative, hydrolytic, 

decomposing and condensing reactions and it depends on the action of physical and 

chemical factors that act during their storage (light, temperature, moisture, contact 

with O2). Fat degradation is directly proportional to the degree of fatty acids 

unsaturation in the following order: linolenic, linoleic, oleic, palmitic and stearic acids. 

(Lehninger, 1992).

The oxidative degradation reduces the nutritive value due to the decreased dietary 

concentration of energy compounds (fats) or of compounds playing an active 

biological role (vitamins), while the toxic potential increases due to the release of 

degradation compounds: peroxides and aldehydes. It is known that just an amount of 

10% unsaturated fat may change under the action of the atmospheric oxygen (Stoica, 

1977). The products of fat oxidation have specific organoleptic characters and their 

presence is not recommended.

Oxidation due to the atmospheric oxygen is defined as fat autooxidation that can be 

assessed by the peroxiding indicator. Autooxidation is a complex process with three 

successive stages (Nenitescu, 1990, Olinescu, 1995).

During the first stage, free radicals are gradually produced. No essential changes in fat 

composition are observed during this stage.

During the second stage the free radicals concentration exceeds a critical limit and a 

chain reaction is triggered. The oxidation rate steps up due to the autocatalytical 

nature of the reaction. The oxygen is absorbed rapidly and peroxides are released.
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During the final stage the existing free radicals recombine and the oxidation process 

slows down. 

Fat hydrolysis consists in fat decomposition into acids and glycerine:

CH2 – OCOR               CH2 – OH

          CH – OCOR + 3H2O                               CH – OH + 3R-COOH   

CH2 – OCOR                                               CH2 – OH

Due to acidity index oxidation inferior volatile fatty acids build up that make the fat 

smell and taste bad.

According to Sheldon there are four possible mechanisms for an antioxidant to inhibit 

the chain reaction of free radicals formation.

1. The antioxidant is hydrogen (proton) donor – the most likely mechanism

2. The antioxidant is electron donor

3. The fat bonds to the aromatic ring of the antioxidant

4. The fat forms a complex with the antioxidant that has aromatic groups.

The heavy metals act like a catalyst for the oxidation reaction in most foods that are 

prone to oxidation. Trace copper and iron (0.1-5 ppm) enhance oxidation, but when 

chelating agents are used the peroxiding catalytic effect decreases and the antioxidant 

has a higher efficiency. The current commercial products are either strictly 

antioxidants that inhibit the onset of oxidation propagation (Etoxiquin, BHA, BHT), or 

synergic mixtures of antioxidants and chelating agents (Helmox, Awox, Endox, 

Seldox), which besides the antioxidant effect also block the metal ions (Fe, Cu), which 

are catalysts to the oxidative degradation (Banu et al.1985).

Material and methods

The studied compound feed contained 5% fat from the added sunflower oil and from 

the feed ingredients. The dietary fat is degraded by hydrolysis and oxidation under 

the action of the external physical factors and under the action of the other 

ingredients.

The following samples were treated or not with 125 ppm Helmox :

- Plant fat (sunflower oil): 

- Compound feed 0-1 (suckling piglets: 10-15 kg) and 0-2 (weaned piglets: 15-30 kg) 

with 5% dietary fat.

Table 1 shows compound feed formulation, while table 2 shows the sunflower oil fatty 

acids profile assessed by gas chromatography.

Initiation:            RH                         R* + H*

Propagation: R* + O2                         ROO* (peroxide)

ROO* + RH                 ROOH + R* (hydroperoxide)

Final stage: ROO* + ROO*                        stable end products
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Table 1. Compound feed formulation

Ingredients CF 0-1 CF 0-2

Corn 50.38 29.92

Wheat - 30.00

Methionine 0.40 0.06

Choline 0.22 0.22

Lysine 0.60 0.40

Sunflower meal - 8.00

Soybean meal 15.00 15.00

Powder milk 20.00 5.00

Oil 5.00 5.00

Fish meal 4.00 2.00

Dicalcium phosphate 2.40 2.40

Feed grade limestone 0.50 0.50

Salt 0.50 0.50

Premix 1.00 1.00

TOTAL 100 100

Table 2. Sunflower oil fatty acids profile

Item MU Miristic Palmitic Stearic Oleic Linoleic

Sunflower meal g/100 g fat 0.09 6.34 2.12 28.87 62.58

The state of fat degradation was assessed by reading the acidity index and the 

peroxide index using volumetric methods. The samples of fat or samples with a given 

fat level were monitored for 90 days, with readings every 15 days. The acidity index is 

the number of potassium hydroxide ml required to neutralise the free fatty acids, 

while the peroxide index is the number of sodium thiosulfate ml required to titrate the 

iodine released by the peroxides contained in a gram of fat.

Results and discussion

1. Plant fat

Tables 3 and 4 show the acidity and peroxide indices of the sunflower oil samples.

Table 3. Acidity index of the sunflower oil

ppm Helmox 0 days 15 days 30 days 45 days 60 days 90 days

0 0 2.25 5.25 6.50 8.0 10.75

Sunflower meal

125 0 1.00 1.75 2.83 3.25 3.41

It can be noticed that the acidity index increased by only 3.41% after 90 days in the 

sample treated with Helmox, as compared to 10.75% in the untreated sample.

Table 4. Peroxide index of the sunflower oil

ppm Helmox 0 days 15 days 30 days 45 days 60 days 90 days

0 0 2.11 4.45 6.63 8.15 12.43

Sunflower meal

125 0 1.81 3.47 4.17 5.44 6.71
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It can be noticed that the peroxide index increased by only 6.71% after 90 days in the 

sample treated with Helmox, as compared to 12.43% in the untreated sample.

2. Compound feeds 0-1 and 0-2.

Tables 5 and 6 show the acidity and peroxide indices of the compound feed samples.

The studied compound feeds contain 5% fat consisting of the fat from the added 

sunflower oil and of the fat of their ingredients. The compound feed fat undergoes 

degradation by hydrolysis and oxidation under the action of the external physical 

factors and of the other ingredients. The stage of degradation of the dietary fat was 

assed with the acidity and peroxide indicators.

Table 5. Acidity index of the compound feed

ppm Helmox 0 days 15 days 30 days 45 days 60 days 90 days

0 0 3.00 4.47 5.47 6.71 10.95

CF 0-1

125 0 1.61 2.33 3.19 4.19 5.24

0 0 1.86 4.38 4.90 5.76 9.57

CF 0-2

125 0 1.39 2.28 2.95 3.57 4.66

It can be noticed that the acidity index increased by only 5.24% (CF 0-1) and 4.66% (CF 

0-2) after 90 days in the samples treated with Helmox, as compared to 10.95% (CF 0-1) 

and 9.57% (CF 0-2) in the untreated samples.

Table 6. Peroxide index of the compound feed

ppm Helmox 0 days 15 days 30 days 45 days 60 days 90 days

0 0 3.00 3.96 5.49 6.29 8.41

CF 0-1

125 0 1.61 2.76 3.78 4.49 5.94

0 0 1.86 3.64 4.47 5.96 7.77

CF 0-2

125 0 1.39 2.82 3.76 4.32 5.58

It can also be noticed that the peroxide index increased slightly after 90 days in the 

samples treated with Helmox, as compared to the untreated samples.

Conclusions

The following rates of increase were observed:

§ Sample of sunflower oil: acidity index – 3.41% in the treated sample vs. 10.75% 

in the untreated sample; peroxide index – 6.71% in the treated sample vs. 

12.43% in the untreated sample; 

§ Sample of compound feed for suckling piglets: acidity index – 5.24% in the 

treated sample vs. 10.95% in the untreated sample; peroxide index – 5.94% in 

the treated sample vs. 8.41% in the untreated sample; 

§ Sample of compound feed for weaned piglets: acidity index – 4.66% in the 

treated sample vs. 9.57% in the untreated sample; peroxide index – 5.58% in the 

treated sample vs. 7.77% in the untreated sample 

§ The values of the degradation indices were obviously lower in all samples 

treated with Helmox, compared to the untreated samples.
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