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Article Info ABSTRACT
Article type: Background and Objectives: The growing world population has
Research Full Paper increased the demand for animal products, and with limited feed

resources, the livestock industry faces significant challenges. Using
by-products from the food industry in ruminant nutrition can be a
solution to reduce environmental problems and feed costs. Vinasse
(concentrated molasses solution) is a by-product of the bioethanol
industry produced through molasses fermentation. This substance
contains crude protein (mainly non-protein nitrogen), ash (especially
potassium), glycerol, and dead Saccharomyces cerevisiae yeast,
which has prebiotic properties. Studies have shown that using
vinasse in ruminant nutrition leads to increased feed intake,
improved feed conversion ratio, enhanced dry matter digestibility,

@EEE@Q%‘I%Z 025 increased daily weight gain, and higher milk production. Heat stress
Revised: 13/05/2025 is one of the major challenges in dairy cattle farming and causes an
Accepted: 23/05/2025 imbalance between metabolic heat production and its dissipation to

the environment. Under heat stress conditions, potassium is
significantly excreted through sweat. Given the high concentration
of potassium in vinasse, the hypothesis of this study is that adding
different levels of vinasse to the diet of lactating cows under heat
stress could improve ruminal metabolites and blood parameters by
replacing lost potassium and improving the ruminal environment.

Materials and Methods: This experiment was conducted using 84
lactating cows (28 cows per treatment) with an average of 155 + 25
days in milk, milk production of 32 + 3 liters per day, and parity of
24 £ 0.1 in a completely randomized design. Animals were
randomly assigned to one of three treatments: 1) control (diet

Keywords: without vinasse), 2) five percent (1.1 kg), and 3) 10 percent (2.2 kg)
Blood parameters vinasse based on dry matter. The study was conducted in summer
Heat stress with an average temperature-humidity index of 75.1, and the period
Ruminal metabolites lasted 25 days (15 days adaptation and 10 days sampling). To
Vinasse investigate the effect of experimental diets on blood parameters of

dairy cows, blood was collected from the tail vein on day 22 of the
experiment, about 4 hours after morning feeding. Also, on day 25,
rumen fluid was sampled using a vacuum pump 3 to 4 hours after
the morning feeding.




Results: The results showed that plasma glucose concentration
decreased linearly (P=0.01), but protein concentration increased
linearly (P=0.02) with increasing vinasse in the diet. Acetic acid in
rumen fluid increased linearly with the addition of vinasse to the
diet (P=0.01). Valeric acid was also linearly affected by
experimental treatments and decreased with the addition of vinasse
to the diet. Rumen fluid pH (P=0.08) and isovaleric acid (P=0.06)
showed a tendency toward significance, with the highest values
observed for 10 percent vinasse and control treatments, respectively.

Conclusion: The results of this study showed that using vinasse up
to 5 percent of dry matter in the diet of dairy cows under heat stress
can help reduce the negative effects of heat stress by improving
blood metabolites (increasing total protein) and ruminal metabolites
(increasing acetic acid and tendency to increase rumen pH).
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Table 1. Ingredients and chemical composition of the experimental diet

obes ot — Ingredients (%dry matter) i este 7. 151
10%Vinasse 5%Vinasse  Control

15.38 16.06 16.79 Alfalfa hay - .
20.53 21.43 2241 Corn silage <5 53
4.26 4.45 4.65 Beet pulp w31 s
13.81 14.42 15.08 Corn grain =5 «ls
13.73 15.38 16.75 Barley grain - «ls
1.54 161 1.68 Wheat bran S o
5.70 5.95 6.22 Soybean meal L ;. dies
2.73 2.85 2.98 Canola meal 155 dls
2.66 2.77 2.90 Cottonseed «y (s
0.79 0.82 0.86 Corn gluten meal =3 -5 IS s
1.74 1.82 1.90 Fat powder ') _ ~ ;s
3.82 3.99 4.17 Meat and bone meal —.: 5 s,
0.79 0.82 0.86 Fish meal sl s,
0.27 0.29 0.30 Calcium carbonate ,.Js <t
0.92 0.96 1.01 Sodium bicarbonate . ..z
0.18 0.18 0.19 Dicalcium phosphate «livs s s
0.24 0.25 0.26 Bentonite <.y
0.06 0.07 0.07 Toxin binder juul s 5
0.24 0.25 0.26 Magnesium oxide . sz 45!
0.51 0.53 0.56 Vitamin-mineral premix % ¥ e — ol s JuSe
0.10 0.10 0.11 Salt s
10.00 5.00 - Vinasse .l
Chemical composition _l..: S5
1.60 1.62 1.64 Energy for lactation (Mcal/kg) (e S s.s/s JSKe) Net a5 el (555
0.52 0.52 0.52 Dry matter % /. e osle
18.10 18.0 17.80 Crude protein % DM Les asbs 51 as s @l S n
30 27 24 Soluble protein % CP Pl s 3l o> slowe 85
30.00 31.30 32.70 Neutral detergent fiber % Cix osle 51 do s oo oy 5 55 bl SUI
DM
39.40 39.20 39.00 EC PN TSN O S INCH PN WA
Non-fiber carbohydrates® % DM
1.50 1.44 1.36 Calcium® % DM et ool 5l a5 XS
0.60 0.62 0.64 Phosphorus® % DM as ssle 51 aw s ¥ i
1.80 1.49 1.15 Potassium® % DM st osle 31 1o Tl
468 372 266 DCAD*

Persia fat Company from Iran.

g Ol HsiS 5l il g;s,;&u}&aséuqamwsgyrgu—wmﬁ oslils s o 35 )
dls Ve D el s 51 Meli Aol You s e A el 51 Mali dols Ve e s b3 55l pe Jals sl s 5 ke 3150 bghsia Sl 0 SAS s Y
0S5 Vel 05 ) s 0 SV R e SNt e S B e p ST 0S8 0 SV s 0 ST lS 0 S e VI B by 51 Ml
o Sl 55518 Jolas & CNCPS 53l 5 5l edsas S Y (IS o 8w Ay p S o Yoo o 05 oo Vov e
The fat powder used in the present study was a calcium-enriched type with a plant source and manufactured by

2Premix contained: kg of mineral-protein supplement containing 1600000 IU of Vitamin A, 250 thousand 1U of
Vitamin D, 7000 IU of Vitamin E, 160 mg Calcium, 20 gr Phosphor, 30gr Sulphur, 40 gr Magnesium, 10 gr of
Manganese, 14 g of Zinc, 1 g of Iron, 6 g of Copper, 100 mg of Selenium, 200 mg of lodine, 80 mg of Cobalt. *
Calculated from CNCPS, * Dietary cation-anion differences.
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Table 2. Chemical composition® of Vinasse

52.50 Dry matter, % /. (i o5l
27.60 Crude protein, % DM e osle /. ol 55
23.20 Ash, % DM lex osle /.« zuSls
2.98 Calcium, % DM it osle 7 oS
0.80 Phosphorous, % DM ex o3l 7. ¢ jind
3.00 Sodium, % DM et esle 7. oy
8.80 Potassium, % DM e osbe /. only
3.20 Chloride, % DM e o3l 7. JS
3.30 Glycerol, % DM e o3l 7. s mndlS
3.70 Betaine, % DM e o3l 7. il
0.30 Nuteral detergent fiber % DM l:x ol . NDF
1.40 Kt ool 7. s 51 o sluas
1.16 Net energy lactation (Mcal/kg) (S s/ s JSIK) a3 o8 Ll 655

S s S b e 5 (S350 s il psle 05,8 Hab g ol adis s LT s by s alerd S 5 )
YThe chemical composition of Vinasse was determined in the department of Animal Science, Laboratory of
Animal and Poultry Nutrition (Agriculture and Natural Resources Campus, Karaj, iran).
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Shestical U 5JUT olsy U sl 8 le a3 =Y
Jds ( Ses S) LS L 1 S5y S oS s
el ;S5 ay o3V LA (eSS (wda (CP-9002
o3> sk 2 e S S Sl ey p sl S
5 S Sy A s e Susby 5 bes el
Voadsbes Jleslecal U s, S5l > astli
A aals
V dslae
THI = AX T+ (RH/ v+ X (T —18/8)) +e18
T msby— Sl el THIE ol dslae s
Cosby RH 531,85 sla ar s olud o 1sa glos

SRRV WS A

5 E wV) ea s syl e slaasminl 3
2SS0 LA S0 s bl Clas e
odes Sy Shss 5l g Cele £ 550 YY 55,
O p 5 oM 58 Lo 5 55 4500 A0 ol =
23 e 3 48 a3 Ay 51 (G2 Juse) s
s sl S Il s st e —iuleslad Y
Vacutainer, Becton Dickinson, Franklin Lakes, )
Ao Lad o el golular (gl ase ; (NJ
S Sl adds jo e Ve Laids 10 s
LA ae; (6 A e /0 Sladls )2 p e LU
Sl SIUT 0laj b 5,8 sl amys =Yr s s
CS) SIS lacdale ( GLiS Sl e S
(V48 o led 0oS) dyedS (65 (AT 0 A oL
oolei o) e sdl VA ojles &8) J 2l
Loy (V8 ojlad &oS) IS o5 0 5 (ATYV
5 053l ol AT glacs 5l eslixal
«(+Hiperion-model: MPR4) ., <l 1501 ol&xeis

wﬁ )‘J_; c}ml.})_}ﬁ



05 3 oy ol | rsoiimiasl b 51 plizg il gslaas 1

s ol o 03,50 )V S 55 sl egss
o 3] Slasss b sl S el ol Sy
NE D PN RN AV e
S o sl e S S SOl
Sl oS aad 508 Gble 5 6 S8 Cais
o35 et A5 Sy e alS o
S5 el B s a5 BB Ol s 5 Jead 5
(Y+\Y ¢ Rhoads sBaumgard ) >33 .« slaness
sl e s lasl (ol = s el s
e 45 N o Splie 5 S5 ki
Al b Sals Gl el ol s IS o,
23,5 o GlanSd e S 3 i 5 0
So Olsmeas ol s (YooY O 5 Kadzere)
la S s Sl G S (28 s
ol 5 e Ol LS s Wlg e S
YL lsms 4 a5 L Jpamee ) ASL S5
osle bl 5 o3 A/AL) (..wfl.u o5 94 Sdna 3l g
3 g o el Sl adis ) g (S
Jolss 55 4y L5 e S| sl LS 5
S8 ST Cand s 5 4S5 Shes (25 S

LS SS sl i Jal s pls 0

Oladlae bl o cmil Aoy bl lea o
G SlaslS gl Jalal Cilises 4 oy kS
Ui 3l e VY 1 S THEA mh (0 ils
_hge ol THI=VY-VA B o (Y _ 5l S
gl (8 _dd il THI= VA= AQ C s (F
E Cla_.ﬂ (0 s J= o xul THI=A-4A D
sddiy 2 (Yero Moran) ol s S e THI <4A
Seslaul U sl jtp, slaesls Culg s .ol
Sleslial L 5 GLM gy (/) a5e) SAS il 5

LS 4 ¥ odslee

Yi=p+Ti+€i Y dsles

S Sl Ml Saize Yi S alales o
I S IRCH I ¥ VS P PSS [ PP oy |
Shesletal L axdle i s (gl Waosls e a2 JUT
S8 s 2550 SAS il Univariate 5,
o bl mlaw 5 P< /00 (ol e o S S

A w;JJG.:)J '/'°<P< AR 6)‘3‘_;'@.6

dsb 0> sk ol el b has e olie

80 1

78 1

76

74 4

72 4

b= s Dl el

70 1

&

68

66

0 5 10 15 20 25

el el sl shss,

30

Figure 1. Temperature-humidity index duri ng the experimental days
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Table 3. Plasma parameters of mid lactating Holstein dairy cows fed a basal diet supplemented with vinasse

P-value (51> e Jlozm v e Vbl sl Treatments®
351k - - ERR
Sd> 4 e ol o dals
’ | i th’ Lo 1006Vi  5%Vina | Items
Quadratic inear SEM Nasse s58 Contro
- / Z o 4
0.002 0.513 2.44 40.35° 49.50% 49.50% AleS e 58
Glucose, mg/dL
- / é ‘J -
0.750 0.477 11.229 148.39 147.09 185.54 Alp S e s
Cholesterol, mg/dL
- / é ‘ é -
0.215 0.123 4.75 4346 4550  56.19 Adle S e B S
Triglyceride, mg/dL
S osa S
0.302 0.427 0.097 3.55 3.37 3.48 A lp5 st
Albumin, g/dL
- / /L .o
0.639 0.022 0.117 4.42% 456 4.14° A o J

Total protein, g/dL

cble als (Y+))) 0L, 5 Lopez-Campos
sdaliia Lo,y 53 15 05 slonsl 035,00 5 S8
A S

o % A e Ol sy e xS
s Al bl sl e eslizal QS ) el
e g O s e A8 J S
sRahimi) 555 o G as ds s o Gonlo s S L
S 00l esls Olzs Slallas = (VoYY (Ol Kes
T sl bl ln ety S8 als
Slisnsp SalS s @ ol (S lo s YL
55 .(0avy Swan s Karalazos) sl «wss sl
S a8 el S5 Sl i S Sl A5
i35S A5 by ek Jite A 4 4eSa
Dy b5 S8

(P <0.05) ol (s)ls s osls Kby sy a3 S mias b Gy, ab
s o SAS VY V10 (bys o S0 W =V5 (olys 03 dali 05,8 VO

“PMeans within a row with different superscripts are significantly different (P< 0.05).
/0 = 0 kg vinasse, V5 = 1.1 kg vinasse; V10 = 2.2 kg vinasse.
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Table 4. Rumen fermentation parameters of mid lactating Holstein dairy cows fed a basal diet

supplemented with vinasse
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