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Кафедра Технології молока, олійно-жирових продуктів та індустрії краси 

Одеський національний технологічний університет, м. Одеса 

ВПЛИВ НАСІННЯ ЛЬОНУ (Linum usitatissimum L.) НА РОЗВИТОК  

МІКРОФЛОРИ ПРИ ЗБЕРІГАННІ ПРОБІОТИЧНОГО СИРУ СУЛУГУНІ 
Анотація 

У роботі наведено результати дослідження впливу обробленого парою насіння льону (Linum usitatissimum L.) на як-

ість та безпечність пробіотичного сиру Сулугуні у процесі зберігання у вакуумному пакуванні за температури 3±1ºС та 

відносної вологості повітря 85±5%. Встановлено, що додавання 2% обробленого парою насіння льону до пробіотичного 

сиру Сулугуні підвищує мікробіологічну стабільність продукту, стримує розвиток небажаної мікрофлори, зокрема БГКП, 

та забезпечує відповідність стандартам безпечності протягом 90 днів зберігання. Доведено, що включення насіння льону 

до складу пробіотичного сиру Сулугуні позитивно впливає на збереження життєздатності лактобактерій (у т.ч. пробіо-

тичної культури Lactobacillus acidophilus La-5) протягом усього терміну зберігання. Високі пробіотичні властивості сиру 

«Сулугуні з насіння льону» відзначаються протягом 75-ти діб зберігання, оскільки кількість життєздатних клітин 

S. thermophilus та L. helveticus + L. acidophilus Lа-5 протягом зазначеного терміну складає 1,1×107…9,0×108 та 

8,0×107…1,04×109  КУО/г відповідно. Зафіксована динаміка підтверджує виражений пребіотичний ефект біоактивних 

компонентів насіння льону, які сприяють створенню оптимальних умов для тривалої життєздатності лактобактерій, у 

т.ч. пробіотичних культур. Дослідження органолептичних показників продемонстрували, що додавання насіння льону до 

пробіотичного сиру Сулугуні сприяє збереженню еластичності та шаруватості сирної маси, кремового кольору та форму-

ванню характерного м’якого горіхового присмаку, що підвищує сенсорну привабливість продукту. Наявність 2% обробле-

ного парою насіння льону у пробіотичному сирі Сулугуні забезпечила збереження високих органолептичних та нормованих 

фізико-хімічних показників продукту  протягом 75-ти діб зберігання. Тому рекомендовано встановити термін зберігання 

пробіотичного сиру «Сулугуні з насінням льону» у вакуумному пакуванні за температури 3±1ºС та відносної вологості по-

вітря 85±5% не більше 75-ти діб, що на 15 діб перевищує таку для сиру Сулугуні згідно діючого стандарту. 

Ключові слова: сир; Сулугуні; насіння льону; продукт оздоровчого призначення; пробіотик; фізико-хімічні, 

органолептичні, мікробіологічні показники якості; мікробіологічна стабільність; безпечність; зберігання. 
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The number of feed mills continued to increase 

globally, with more than 420 new mills. Increases in 

Latin America and Asia-Pacific offset the net decrease in 

feed mills in Europe and North America. China’s signif-

icant increase in feed mills is particularly noteworthy 

because the country simultaneously experienced a slight 

decrease in overall feed production (Tabl 1). 

This reflects China’s strategic industry restructur-

ing, with major companies investing in high-capacity, 

technologically advanced facilities, while older, less ef-

ficient operations are phasing out. These new mills often 

focus on higher-quality specialty feeds, regional distribu-

tion optimization and vertical integration strategies, posi-

tioning China’s feed industry for future growth despite 

short-term production adjustments in specific livestock 

sectors. 

The top 10 countries in terms of feed tonnage did 

not change significantly in 2024 (Tabl 2): Türkiye 

moved up from No. 10 to No. 9, surpassing Japan. De-

spite significant volume changes, the other top 10 coun-

tries remained in the same positions. 

Altogether, the top 10 countries account for 

65.6% of the world’s 2024 feed production (versus 

66.0% in 2023), and they can be viewed as an indicator 

of the trends in agriculture. About 52% of global feed 

consumption is concentrated in four countries: China, the 

U.S., Brazil and India. 

 

Tabl 1 - Volumes of compound feed production in 2024 by region 
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Tabl 2 - Top 10 Feed-Producing Countries 

 
 

 
 

No. 1 — China 

Despite China’s total feed amounting to 315.0 

million mt in 2024, its animal feed sector declined by 

2.0% year over year (a decrease of 6.5 million mt). 

This was driven mainly by decreases in pig, beef, 

dairy and aquaculture feed usage due to oversupply, 

weak prices and disease challenges. However, broiler 

feed grew robustly (+2.6%), and pet food grew by 

10.3%. 

Though overall feed production was down slight-

ly, China added 475 new feed mills, strategically restruc-

turing its feed industry through: high-capacity, techno-

logically advanced facilities; regional distribution opti-

mization; and specialty feed production. The country’s 

feed mill expansion reflects its national food security 

priorities: record grain harvests; supply chain control; 

and reduced dependence on imports. Many of the new 

mills focus on higher-quality, premium feed products — 

and many represent downstream expansion by agricultur-

al conglomerates seeking greater control. 

Overall, China’s feed landscape remains vulnera-

ble to price swings, disease and farm consolidation — 

but large integrators and high-value segments may see 

more resilient expansions. 

Total feed tonnage: 315.0 million mt 

Feed production growth: 

• Broiler — 2.6% 

• Pet — 10.3% 

Notable decreases: 

• Major decreases in beef (-12.2%) and dairy       

(-13.9%) 

• Pig feed production declined (-3.9%) for the first 

time in three years due to ongoing oversupply and slower 

sow replenishment in 2024. 

Challenges: 

• Disease management 

• Price fluctuations 

• Farm consolidation 

No. 2 — United States 

The U.S. maintained its position as the world’s 

second-largest feed producer, with total animal feed pro-

duction reaching 269.6 million mt, a 0.7% increase over 

2023. This was driven largely by pig and broiler sector  

growth. 

Beef feed demand remained strong due to record-

high prices and tight cattle supplies, though feed tonnage 

is expected to decline as herd rebuilding begins. The pork 

sector showed cautious optimism, with lighter dressed 

weights and global trade uncertainties impacting produc-

tion. Poultry faced challenges from HPAI, driving egg 

prices up over 20%, while broiler feed demand stayed 

resilient. Dairy feed tonnage remained flat, with steady 

cow numbers and improved margins supporting produc-

tion. 

Other sectors, like sheep and goat feed, grew 2% 

due to rising demand, while aquaculture faced setbacks 

with the bankruptcy of a major shrimp producer. Overall, 

the U.S. feed industry remains robust, navigating chal-

lenges like disease outbreaks, trade dynamics, and shift-

ing consumer demands. 

Total feed tonnage: 269.6 million mt 

Feed production growth: 

• Beef — 1.3% 

• Pet — 2.0% 

• Broiler — 1.4% 

• Equine — 0.8% 

No. 3 — Brazil 

Brazil kept its position as the world’s thirdlargest 

feed producer, with animal feed production reaching 86.6 

million mt there in 2024, a 2.4% increase from 2023. All 

sectors experienced growth, except equine, which re-

mained steady. 

The poultry sector expanded due to Brazil’s dom-

inance in global chicken exports and rising domestic de-

F
E

E
D

, 
Q

U
A

L
IT

Y
, 
T

E
C

H
N

O
L

O
G

Y
 A

N
D

 A
N

IM
A

L
 F

E
E

D
 



 

28 

Зернові продукти і комбікорми, Vol.25, I.4 (100)/2025 

mand for affordable protein. Beef production is expected 

to contract due to reduced cow inventories, though ex-

ports remain strong, particularly to China and the U.S. 

The dairy industry saw modest growth, with a shift to-

ward more efficient, technology-driven farms, while pork 

exports hit record highs, supported by declining beef 

supplies. 

Brazil’s agriculture sector remains resilient, with 

strong export demand counterbalancing production chal-

lenges in beef and dairy. 

Total feed tonnage: 86.6 million mt 

Feed production growth: 

• Beef — 7.0% 

• Pet — 3.4% 

• Broiler — 1.6% 

• Layer — 6.5% 

Notable trends among the remaining top 

feedproducing Countries 

No. 4 — India 

Total animal feed production increased 4.6%, 

with poultry and dairy as the primary drivers of this 

growth. The dairy sector experienced significant growth 

(+11.1%) because of rising demand, government support 

and infrastructure investments, and robust exports. The 

layer sector grew by 4.6% due to high consumer demand 

for eggs. Pet ownership in India is growing at a rate of 

12–15%, driven by rising income levels. 

No. 5 — Mexico 

Animal feed production totaled 41.4 million mt,  

an increase of 1.4%. All feed sectors, except pig, grew in 

2024. The pig sector decline was due to the import of 

pork from the U.S. and the impact of local diseases. 

Mexico’s layer sector showed the most growth due to 

increased domestic consumption of this first-choice pro-

tein in the country, especially amid economic pressures. 

No. 6 — russia 

Animal feed production increased by 3.0 million 

mt, an increase of 8.5%. Over two-thirds of the country’s 

feed production growth can be attributed to the pig sec-

tor, which grew over 2 million metric tons. Russia has 

prioritized pig farming to enhance agricultural self-

sufficiency and reduce its reliance on pork imports. Gov-

ernment subsidies and support programs have spurred 

herd expansion, while recovery from past challenges has 

stabilized production, driving significant feed demand. 

Russia’s animal feed production is poised to continue 

growing, particularly in the pig, poultry and dairy sec-

tors. 

No. 7 — Spain 

Total animal feed production increased 1.5%, 

fueled by steady pork demand, rising poultry consump-

tion and a pet ownership boom. The rise in poultry feed, 

particularly for broilers (+7.8%) and layers (+5.3%), re-

flects growing consumer demand for chicken and eggs. 

Poultry is often a more affordable protein source com-

pared to pork or beef, making it attractive amid economic 

pressures. 

Spain is a major pork producer in Europe, and the 

modest increase (+1.1%) in pig feed production reflects 

steady domestic and export demand, alongside a slight 

recovery from porcine reproductive and respiratory syn-

drome (PRRS). 

Sustainability efforts in beef and dairy production 

are also intensifying, with efforts focused on improving 

farm efficiency, controlling slurry emissions and incor-

porating methane inhibitors to reduce environmental  

impact. 

No. 8 — Vietnam 

Feed production is experiencing a steady upward 

trend, with total feed tonnage increasing by 3.4%. Media 

sources in Vietnam report the domestic feed industry’s 

growth will likely continue in future years due to increas-

ing demand as well as supportive government policies. 

Dairy feed production saw the highest percentage in-

crease (+36%), fueled by rapid expansion in the sector, a 

growing middle class with higher disposable income and 

an increasing appetite for dairy products like milk and 

cheese. 

There was also steady growth in the aquaculture 

sector, with an increase of 3.3% in feed production. Aqua 

accounts for 16.8% of Vietnam’s total feed production. 

No. 9 — Türkiye 

Feed production saw robust overall growth 

(+4.8%), driven primarily by the dairy sector, which 

surged by 21.33%. This growth was attributable to the 

increase in the number of heifers and their calves brought 

from abroad. The pressure feed companies put on farm-

ers to buy feed is also a factor. Conversely, the poultry 

sector faced a significant setback, declining by 7.4%, 

with the layer subsector dropping sharply by 14.9%, due 

to HPAI outbreaks, currency volatility, higher input 

costs, geopolitical tensions and a dependence on import-

ed feed ingredients. 

No. 10 — Japan 

Feed production was nearly flat, with a 0.1% growth.  

A decline in the pig sector was offset by growth in the 

poultry sector, as consumers looked for less expensive 

animal proteins. Pig slaughter numbers remained flat, 

caused by the long-term impact of last year’s hot summer 

weather. Some factors causing slight growth in slaughter 

numbers include the continued high feed costs and dis-

ease outbreaks that caused small producers to leave the 

industry. 
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