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The foam stability ranged between 46.7 (0.5 mg/kg phospholipase 24 h) and 64.6 (0.5 mg/kg phospholipase 
48 h). When tartaric acid is added to egg white in the rate of 5%, an increasing in foam capacity and stability were 
observed. In Control Group 1, while the effect on foam capacity was 200 units, due to the fact that it does not form 
cream of lump of dough. In the rates of tryethyl citrate of 0.1-1 ml/kg, in the studies on two different control group, 
in pH and brix, any variation was not observed. In foam capacity, the values between 640-690 were identified and in 
stability, the values ranging 60.3-67.4. It is considered that the rate of maximum using was around 0.2 ml/kg.

Стабильность пены варьировала между 46,7 (0,5 мг/кг фосфолипазы 24 ч) и 64,6 (0,5 мг/кг фосфолипазы 
48 ч). При добавлении винной кислоты в яичный белок в количестве 5 % наблюдается увеличение ёмкости 
и стабильности пены. При этом влияние на пенную ёмкость в контрольной группе 1 составило 200 ед.; из-за 
того, что она не образует крем из комка теста. В исследованиях с триэтилцитратом 0,1-1 мл/кг на двух разных 
контрольных группах никаких изменений показателей pH и в градусах Брикса не наблюдалось. По объему 
пены были определены значения в диапазоне 640-690, а по стабильности - в интервале 60,3-67,4. Считается, 
что норма максимального использования составила около 0,2 мл/кг.

Keywords: liquid egg white, foaming prformance, tartaric acid, brix, foam capacity.

Ключевые слова: яичный белок, пенообразование, винная кислота, градус брикс, объем пены.

Eggs are used in the preparation of many food products. The most well-known uses of eggs are based on the liqu
id eggs coagulate or solidify when heated (cakes, breads, crackers); whipping of egg white produces lighter and airier 
products (meringues, angel cake); and emulsifying egg yolk phospholipids and lipoproteins produces mayonnaise, salad 
dressing and sauces (Davis and Reeves, 2002; Yavuz and Ozcan, 2016). A foam is a colloidal dispersion in which a ga
seous phase is dispersed in a liquid or solid phase. Food foams are dependent on the surface activity and film forming 
properties of specific protein components (Kinsella,1984). Hen eggs are very well known foaming ingredients (Lomakina 
and Mikova, 2006). The aim of this study is facing the egg whites industry, the biggest problem is yolk-white distinction, 
during the egg yolk with contamination as a result of decrease foam capacity and stability, to investigate the food additives 
that may be used for improvement.

Pasteurized egg whites were provided from ANAKO Liquid Egg Industry in Konya in Turkey. Pasteurized egg whi
tes were used in the study for because of hygiene. Kitchen Aid Professional sample is taken and transferred to the mixer. 
After the beating, the foam formed is transferred to measuring cup to 1000 ml. Leaves no residue in the mixer vessel is 
attempted whenever possible (Bailey, 1935). For measuring, sample was heated to 20 °C. Foaming capacity relative rea
ding of the following formula: %RWC = V * 100 / 75.

Foam do not fall, after measuring whipping capacity, and at the end of an hour amount of leakage weigh and calcu
lated whipping stability by the Formula: S: Whipping stability; %S = (1 - W / 77,25) * 100.

pH measurements will be used in table-top type device. For brix, refractometer at 20 °C the calibration is done with 
distilled water. For meringue dough performance, 200 ml egg white's samples is heated at 20 °C. Merinque dough perfor
mance measured [16].

Effect of phospholipase enzyme on egg white perfornance at different times are given in Table 1. With addition of 
phospholipase to the environment, there were not any important deviation in pH and Brix (Table 1). In term of the ca
pacity of foam, an important increase occurred in those treated compared to the control. The highest foam capacity was 
identified in the sample with addition of 0.5 mg of phospholipase for 48 hours (Table 1).
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Table 1 - Effect of phospholipase enzyme on eggwhite perfornance at different times
Samples pH Brix (%) Foam capacity Foam stability Heigh of meringuecrema

Control 8.9 14.1 513 51.7 -*
0.25 ml /kg phospholipase 24 h 8.9 14.1 1066 54 7.3
0.25 ml/kg phospholipase 48 h 8.9 14.1 1066 54.7 7.5
0.5 ml/kg phospholipase 24 h 8.9 14.1 1100 51.0 7.9
0.5 ml/kg phospholipase 48 h 8.9 14.1 1113 56.4 8.3

Note: *cremadid not form.

On condition that the content of egg yolk is kept at a certain level, when tartaric acid is added to egg white in the 
rate of 5 %, an increasing in foam capacity and stability were seen (Table 2). In the uses over 5 %, also with the effect 
of increasing acidity, the losses were again seen in the foam values. In addition, in egg whites, whose the concentration 
of egg yolk is high (Control Group 2), it did not show any effect on lump of dough performance and it was seen that the 
formation of cream of foam could not possibly be provided.

Table 2 - The effect of tartaric acid on eggwhite perfornance at different times
Samples pH Brix (%) Foamcapacity Foamstability Heigh of meringuecrema

Control 1 8.8 13.8 659 56.2 7.7
1 % cream tartar 8.33 14 720 65.7 8.1
3 % cream tartar 7.5 14.1 700 70.9 6.7
5 % cream tartar 7.0 14.1 770 68.8 7.1
10 % cream tartar 6.3 14.2 713 66.7 6.3
12 % cream tartar 5.8 14,3 650 64.5 7,4

In the use of SAPP, especially on performance effects, it was seen that the similar results to citric acid and tartaric 
acid were obtained. Again, if the first performance of control group at a certain level, some improvements were observed; 
otherwise, it was seen that it did not have any positive effect on cream of lump of dough but considerable increase in the 
values of stability and foam was not observed. For being able to obtain maximum result, maximum rate of use should be 
around 3 % (Table 3) due to the fact it is an acidic agent, pH ranges in a wide range.

Table 3 - The effect of sodium acid pyrophosphate on eggwhite perfornance at different times
Samples pH Brix (%) Foamcapacity Foamstability Heigh of meringuecrema

Control 1 8.9 14.0 533 44 -*
0.6 % SAPP 8.7 14.0 533 52 -
1 % SAPP 8.6 14.0 626 68.6 6.2
3 % SAPP 7.9 14.0 683 57.8 6.2
5 % SAPP 7.5 14.0 608 46.8 6.0

Note: *cremadid not form.

In the use of citric acid, that important effects on foam capacity can be provided on condition that the content of egg 
yolk is kept at a certain levels. In Control Group 1 having low contamination, while the effect on foam capacity was 200 
units, due to the fact that it does not form cream of lump of dough, in Group 2, whose contamination of egg yolk is low, 
it was seen that it was only 40 units (Table 4).

Table 4 - The effect of citric acid on eggwhite perfornance at different times

Samples pH Brix (%) Foamcapacity Foamstability Heigh of meringuecrema

Control 1 13.0 8.92 1000 54.6 6.9
0.1 % citric acid 12.4 7.14 1133 68 7.0
0.3 % citric acid 12.8 6.03 1200 69 6.8
Control 2 13.4 9.0 720 45.2 -*
0.1 % citric acid 13.4 7.4 760 48.6 -
0.3 % citric acid 13.4 6.4 640 51.6 -
Note: *cremadid not form.

In the rates of tryethyl citrate of 0.1-1 ml/kg, in the studies on two different control group, in pH and brix, any 
variation was not observed but its positive effects was seen on the performance criteria. In foam capacity, the values 
between 640-690 were identified and in stability, the values ranging 60.3-67.4 (Table 5).
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Table 5 - The effect of triethyl citrate on eggwhite perfornance at different times
Samples pH Brix (%) Foamcapacity Foamstability Heigh of meringuecrema

Control 9.1 14.1 666.5 60.6 6,5
0.1 ml/kg triethyl citrate 9.1 14.1 715 62.9 6.5
0.2 ml/kg triethyl citrate 9.1 14.1 825 64.5 6.7
0.5 ml/kg triethyl citrate 9.1 14.1 715 63.9 6.0
1 ml/kg triethyl citrate 9.0 14.2 700 64.2 6.0
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токСиколого-биохимичеСкие критерии 
экологичеСкого регламентирования препарата 

в обЪектах Среды обитания человека 
toXICologICal and bIoChemICal CrIterIa for eCologICal 

regulatIon of the PreParatIon In the obJeCtS 
of the human envIronmental envIronment
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Белорусский государственный университет, МГЭИ им. А. Д. Сахарова БГУ,
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Перспективным направление интенсификации сельскохозяйственного производства является примене
ние регуляторов роста растений, которые дополняют эффективность использования удобрений и пестици
дов. Для обеспечения безопасного обращения и минимизации рисков здоровья, работающих на производстве 
регулятора роста растений и при его агрохимическом применении, ГЭ-АЛК подлежит обязательной токси
кологической оценке с внедрением в практику гигиенических регламентов и обоснованием мер профилак
тики профессиональных отравлений. Новизной и отличительной особенностью ГЭ-АЛК от других форм 
и групп зарегистрированных в государственном реестре средств защиты растений его принадлежность к 
химическому классу малоизученных сложных эфиров аминокислот, что требует актуализации практической 
методологии медико-биологических исследований

A promising area of intensification of agricultural production is the use of plant growth regulators that com
plement the efficiency of the use of fertilizers and pesticides. To ensure safe handling and minimize health risks, 
working on the production of a plant growth regulator and its agrochemical use, H-ALA is subject to mandatory 
toxicological assessment with the introduction of hygienic regulations and the justification of preventive measures 
for occupational poisoning. The novelty and distinctive feature of H-ALA from other forms and groups registered 
in the state register of plant protection products is its belonging to the chemical class of poorly studied amino acid 
esters, which requires updating the practical methodology of biomedical research

Ключевые слова: гексиловый эфир 5-аминолевулиновой кислоты, токсичность, субхроническая токсичность. 

Keywords: hexyl ester of 5- aminolevulinic acid, toxicity, subchronic toxicity.

Гексиловый эфир 5-аминолевулиновой кислоты (гексиловый эфир 5-амино-4-оксопентановой кислоты, 
обозначения: ГЭ-АЛК, H-ALA, Эмпирическая формула: C11H22ClNO3, молярная масса: 251,75 г/моль, регистраци
онный № CAS: 140898-91-5) - сложный эфир 5-аминолевулиновой кислоты и гексанола.
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