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Article Info ABSTRACT
Article type: Background and Objectives: Lysophospholipids are an essential
Research Full Paper component of the cells as well as their major role in meeting the energy

needs of the epithelial cells of the intestine. Dairy calves do not achieve
maximum benefit from fat due to the lack of bile salts, so adding fat
emulsions to the diet is very necessary to fill those Nutritional needs.
Lysophospholipid is an antiinflammatory emulsifier as sociated with
improved apparent digestibility of total dietary fat and improved feed
efficiency in dairy cattle. However, it is unknown if Lysophospholipid
improves performance in calves. Moreover, since many conventional milk
replacers use vegetable-sourced fat (e.g., palm oil), nutrient absorption and

Article history: fecal score may be affected in neonatal calves. The present study was
Received: 02/23/2024 conducted to investigate the effects of using lysophospholipid supplement
Revised: 05/14/2024 in milk on growth performance, antioxidant defense capacity and fecal
Accepted: 05/18/2024 score of dairy calves

Materials and Methods: In this experiment, 30 suckling Holstein calves
from the age of 3 to 75 days were used in a completely randomized design.
Calves were fed with colostrum for 3 consecutive days after birth and then
randomly divided into 3 experimental groups. The experimental treatments
included the first group (control, initial diet and milk without
lysophospholipid), the second group (initial diet and milk containing 2
grams of lysophospholipid per day) and the third group (initial diet and
milk containing 4 grams of lysophospholipid per day). Feed intake was
measured daily and live weight changes were measured every two weeks.
The feces of the calves were evaluated and scored on the 1%, 30™, and 60"
days of the experiment. Blood sampling was done at the beginning and end
of the experiment about 4-5 hours after the morning meal through the vein.
9 ml of fresh blood was sent to the laboratory in venoject tubes near ice. In
the laboratory, the blood samples were centrifuged for 15 minutes at a
speed of 2500 rpm and their plasma and serum were separated. Plasma and
serum samples were kept at —20°C until the desired parameters were
measured. After the end of the test period, blood parameters including total
antioxidant capacity, malondialdehyde, activity of superoxide dismutase,
glutathione peroxidase, and catalase enzymes were measured by
autoanalyzer.
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Results: The results showed that the use of 4 grams of lysophospholipid
increased the live weight without affecting the amount of feed intake
(P<0.05). Supplementation of 4 g of lysophospholipid increased the
activity of superoxide dismutase and glutathione peroxidase in plasma
compared to the control treatment. The fecal score of calves fed with milk

ay



containing 2 g of lysophospholipid supplement at the age of 30 days and
calves fed with milk containing 4 g of lysophospholipid supplement at the
age of 60 days was significantly higher than other experimental groups.

Conclusion: In general, the obtained results showed that the use of
lysophospholipid supplements in milk can improve growth performance,
fecal health, and antioxidant defense capacity in dairy calves.
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Table 1- Components of the starter diet and the chemical composition of the basic diet
%DM i osle Aoy Ingredients s, 4= o3l %DM iz osle Ao ys Ingredients s, 4= o3l
g 5> g g

0.5 MgO,.. 500 S| 59.0 Corn &5 «ls
0.8 Salt 29.0 Soybean meal L 5 dlss
0.5 Buffer L 4.5 Wheat bran ¢S s
15 Mineral premix’ jies JoSe 12 CaCOs s ol 5
15 Vitamin premix awels 5 JoSe 05 DCP livs S 52
1.0 Sodium bicarbonate -, ,.s s>
S osbe ds s ot DS 5 S eole o2 ot DS 5
%DM Chemical composition (»%DM) Chemical composition
2.8 EE (s 5le)bas 18.0 CP b 55z
54.2 NFC Ul 2 chos s S 13.6 NDF ot oy 52 55 Jslomels SUI
3.1 ME, (Mcal/Kg) (vd slie LG (53
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'_Each kilogram of mineral supplements contains 10 g of calcium, 10 g of phosphorus, 20 g of magnesium, 4100 mg
of zinc, 5000 mg of iron, 15 mg of cobalt, 1000 mg of copper, 4000 mg of manganese, 35 mg of iodine, 30 mg of
selenium and 2000 mg of monensin

2_Each kilogram of vitamin supplements contains 500,000 international units of vitamin A, 130,000 international
units of vitamin D3, 6,000 international units of vitamin E.

i b s e S e 5 Ladla S e 05 3 o 2l e ilesT oys3 gk s

l—AJj}TJ\J—“;)ﬁ)Jl)j—} a.,\_':Le..:;eLz cd\)j_i- )J(\' Q&L.A)@JQ)J)J@U))Q)H@

A



S AP0 9 () Mo [y b 53 Sl gundy 1) JoSo (339331 1,51

A <=l>,;,\ (r(Refurbished
>, s glaazal b asllls 5l ol (glaesls
B s oXY | eS oy man (bl s
SAS 1l 5 5l ssbinal Ly saloas Sl s -, b
Solosl a5z (6l LIS 4 525 /Y Al s
slag —Selul A 3l s Mixed 45, 5l Sl
olas 3 8 kel n Ll eslial o sl SO
s es3 lesl glao ez 51 de 3 Olg
sl oy 03 3l s ol e Olsea OT Lz
Sl s el SeS e Olgea bl S
Jue .23 S 15 aslie 5550 STIs Oga30 L Laosls

By 3 Cyse 4 () dby e wui
(V) Jde

Yijk = 1+ Ai + B+ ABi+ £ +b(x-X)Fei
S5 5SSl pedaliin a i ataly ol s
Jolize U ABj 0,55 I Bj o, 1A clalie
5 Ao 58l L hola oladl £ o0 5 0
e DR (bl 3y e Sl L
g i3l gl 3l 5 (adsl 035) (SaS
SeeS1 5T s b b addlln 1 fol (slaesls
s b bt SLlS b (B 3 g giike ol
Glisls a3l U e Kle 5 455 GLM
258 sl 5y Sl

oy g b

e hnd g5 JaSe s sk 1 Slas
Sloe e Jlize s ol s sl S5 Shas
T ROUV PRI G PRES PSP bl
slasles 65U coou Sy G e oS sls 0L
od3 058 (P>0/00) o 5 S 5 bl
JeSe 0355581 SU sl s sladl S

O)s aSSosbas (28,5 3 5 55 A dsind s

a4

ebuujéw'j‘m.,\.;&@.;Jé))T@z-
Siat asle liie OF susbedl 5 Sy Sis
L o S oddenls Syt St osle 5l aile 3L
o e 35 paie (B pae S ol U
dod 035 (e Sl g bl S 8555 055 Sk
33 O pois Ll S il gl s badlu S
RN JiSQ)')C&pJMSbj;'—)'\J.:SJl{&m
Lol S 055 Sl sl s &l 055 Rl
.m:)jfﬂej))\iy\)éjz

SielesT U 5 lags, s bl S £ i
e 4i3s W B 80 s .es S 13 Ll s
o A ikl 5 bl o3l g e i
:J_é&_ija_.dj:@ép&mjtt;pljuaﬁ&m
Slae ad A planil g 45 Dby BBl o )
O s 5o (Y epl by S (0 ol 6 ke
(0 5 05 olie Lol yan ST (8 (ST 5 L2
S Khan) us s oS50 5 055 Lol en (S
Yooy O

£ ol > u;w_l,aj\/o st by 0 S0
S Gk 3 e gl sdes Sl celh 0
e & Dlas 4 o3l O b S e s
sl s els gl S g5 slad s
el s bl sl ilesl & o sl
Yorr Coo e L aidn V0 e 4 095 slad gl
A5 5 1 Lol slewdl 5 5ty mile 4i3s 3 90
3530 S eyl (6 Se3lll Oley B Ll (lads sol
L gl s S il am Yo glas s s
Pl o b s (VR I P WA P
Slam -l el 5 dadllies 0 Glas]
SYU 5 5last s 0556 508 Gl sanss denST s g
DR YUT 5 oy a5 0y pw (Slpas s
Biotecnica BT1500 Chemistry Analyze )



V€Y & b)lo*:} NY 2,90 ‘OL?MS)‘W' 5 4D (piRgH
c]a.n) (a‘yw)c): o)ﬁ)b)\jﬁ-ﬁ.\i LSLAA.SL..«‘)f Q.,L:
).':"YL: Jals o);MM(WM)J:J rﬁi}*
objl_gj 4_':\)'j) BT J';.;‘J.él U’:‘<"L"° (P<+/v0) S

CJ_}L&S (] b)_:Ji'Yl_: £~ o)ﬁjb &lbéb‘)}

et (P>0/00) Ui s me (gLl LU
g VL e Rl Lo e Clin sl
(P<+/+0)

(SE# 1 S0) 5 5t sl S 5 Shas 5 53 Gy /p8) i s ) s 5o Y Sy
Table 2- The effect of different levels of lysophospholipid (gr/day) in milk on the performance of dairy calves (mean + SE)

Sh et sy 055 I Final _lgo;s Initial o5l 055 St o3l b ne e
feed Daily weight . .
efficiency gain (g/d) weight (kg) weight (kg) DMI (g/d) Parameter
0.604 764.86 65.33 54.00 1224.31 5
G /p ) Al i s 5
Lysophospholipid
(gr/day)
0.570+0.234  731.00£346.58  91.35+9.88°  39.10+6.74 1237.01£279.71 0
0.605+0.263 760.43+338.50  94.19£10.79°  39.5045.71 1225.20+298.83 1
0.635+0.308 803.14+£325.24  96.04+11.62°  39.31%8.56 1210.73£255.75 4
Period ., s
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0.603+0.138"  812.14+117.15°  63.08+7.06°  51.71+5.89°  1352.85+117.01° 32-45d 555, to-vy
0.761£0.251*  1056.90+£316.61°  77.80+£10.02*  63.08+7.06°  1404.73+147.27° 46-59d 555, 09-¢1
0.686+0.255®  920.24+293.52°  93.86+9.26°  77.80£10.02° 1393.51+273.49®  60-75d S5, ve-1.
P-value ,ls s e
0.29 0.30 0.04 0.97 0.70 Treatment L.
0.001 0.001 0.001 0.001 0.001 Period 53
oy93 %X Hles
0.88 0.76 0.98 0.92 0.99 ,
TreatmentxPeriod

(P<2/+0) 1ols s a3t S, b ool 5l sl iy L sl ity o 5 0 o o
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*® I each row data with different superscripts are statistically different (P < 0.05)
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Table 3-Effect of different levels of lysophospholipid (gr/day) in milk on antioxidant and enzyme parameters of dairy

calves (mean+SE)

SRS ygiday)  Meday)  O(er/day) = o
P-value Age Parameter

0.38 4.86+1.23 4.23%1.15 4.84+0.99  4d St S 0| 51
0.78 6.03£1.39 5.90+1.34 5.62+0.99  75d S55,v0 Total Antioxidant (U/mL)
0.82 3.52+0.44 3.50+0.54 3.61+0.36 4d S5t 2T 65 O
0.008 2.34+0.68° 3.16£0.79" 3.78£0.73*  75d S55,V0  Malondialdehyde (nmol/mL)
0.97 59.44+1.82 58.62+2.33  58.38+2.93  4d Sist 3y S s
0.04 60.58+2.30°  59.44+1.85®  57.8242.9¢° 75d S55,V0  Superoxide dismutase (U/mL)
0.47 103.09+5.73  107.04£9.53  103.96+6.84  4d 555 ¢ (U/ML) 3141 ; 0550 518
0.005 117.87£5.08"  113.36£4.51° 110.96+6.84° 75d S55,ve  Glutathione peroxidase (U/mL)
0.71 7.63£1.21 7.98£1.72 9.18+1.55 4d S5t (U/mL) 5Yuis
0.24 12.93+1.82 12.60+1.51 11.84£0.90  75d S5, ve Catalase (U/mL)
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*® I each row data with different superscripts are statistically different (P < 0.05)
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Table 4-Effect of different levels of lysophospholipid (gr/day) in milk on diarrhea status and fecal score of dairy
calves (mean+SE)

> ARe
Sol3 g c]‘”‘ 4(gr/day) l(gr/day) O(gr/day) [
P-value Parameter
Jeu! gladle. 58 slaas
0.60 0.30+0.02 0.50+0.01 0.50+0.03 el )5'3 '
Number of calves with diarrthea
Il slass, slas
0.01 0.70+0.13 1.40+0.23" 1.90+0.17* e sl S
Number of days of diarrhea
g. \ .,\,c . .
0.52 2.50+0.33 2.20+0.67 2.35+0.66 320 g e
1day fecal score
Z. ‘Ar. _,\,c N .
0.04 2.50+£0.23% 2.70+0.48" 2.40+0.21° ST gl oyl
30day fecal score
Z. -\. _,\,c N .
0.02 2.8540.28° 2.5540.15 2.55+0.52" ST\ e e

60day fecal score
(P<1/40) 16)ls s e S5l S b (ool 51 sline i b slagSolie sy o 5™

*® I each row data with different superscripts are statistically different (P < 0.05)
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