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Introduction: The incorporation of onions (Allium cepa) into livestock diets offers a promising
approach for the sustainable utilization of surplus or waste onion products. Onions are a rich source
of bioactive compounds, including flavonoids, sulfur-containing compounds, and antioxidants, which
have been associated with beneficial effects on animal health and performance. These compounds
may influence growth, feed efficiency, and immune responses in livestock by modulating metabolic
and physiological pathways. Previous studies have suggested that phytogenic feed additives can
improve nutrient utilization, enhance antioxidant status, and support immune function, but evidence
regarding onions specifically in calf diets remains limited. This study aimed to evaluate the effects of
dietary onion supplementation on growth performance, feed efficiency, and selected biochemical and
hematological blood parameters in Holstein-Sarabi calves. By investigating these outcomes, the
research seeks to provide evidence-based insights into the potential of onions as a functional feed
ingredient in calf nutrition and to assess the practical feasibility of using onions as a dietary
supplement under farm conditions.

Materials and Methods: Ten healthy Holstein-Sarabi calves, with an initial body weight of 123.6 +
5.46 kg, were randomly assigned to one of two dietary treatments in a completely randomized design
for a period of eight weeks. The experimental diets consisted of a control diet and a control diet
supplemented with onions at 10% of total dry matter. Onions were freshly chopped daily and mixed
with the concentrate portion of the diet to ensure uniform intake. Calves were individually housed
and had free access to water. Feed and water intake were recorded daily for each animal, and body
weight was measured every four weeks. At the end of the experimental period, 10 mL of venous
blood was collected from each calf following an overnight fast. Blood samples were analyzed for
biochemical parameters, including glucose, creatinine, calcium, alanine aminotransferase (ALT),
alkaline phosphatase (ALK), and uric acid. Hematological analysis included the measurement of total
leukocyte count and differential leukocyte percentages, such as lymphocytes, monocytes, eosinophils,
and basophils. Mean daily weight gain (MDG) and feed conversion ratio (FCR) were calculated to
assess growth performance and feed efficiency. Statistical analysis was performed using appropriate
methods to compare the treatment groups, with significance set at P < 0.05.
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Results: Biochemical analysis revealed that calves fed the onion-supplemented diet had significantly
higher serum levels of glucose, creatinine, calcium, ALT, and ALK compared to the control group (P
< 0.01). Conversely, serum uric acid levels were significantly lower in the onion-fed calves.
Hematological parameters showed no significant differences between groups for total leukocyte
counts; however, the percentage of lymphocytes (P = 0.09) and monocytes (P = 0.03) was higher in
the onion-fed group. Additionally, eosinophil and basophil percentages were significantly elevated in
the onion-supplemented calves (P = 0.01 for both). Growth performance data indicated that mean
daily weight gain was significantly higher in the onion-fed calves (0.889 kg/day) compared to the
control group (0.734 kg/day). Feed conversion ratio was also improved in the onion-supplemented
group (5.56 vs. 6.78). No significant differences were observed in final body weight, dry matter
intake, or water intake between the two groups.

Discussion: The inclusion of 10% onion in the diet of growing Holstein-Sarabi calves positively
influenced certain biochemical and hematological parameters while enhancing growth performance.
Elevated serum glucose and calcium levels in the onion-fed calves may reflect improved nutrient
absorption or metabolic modulation mediated by bioactive compounds in onions. The increased
proportion of monocytes, lymphocytes, eosinophils, and basophils suggests a potential
immunomodulatory effect, consistent with previous studies on phytogenic feed additives.

The improved mean daily weight gain and feed conversion ratio indicate that onion supplementation
can enhance feed efficiency. The lack of significant changes in overall dry matter intake or water
consumption suggests that the observed growth benefits were not attributable to differences in
voluntary intake but rather to improved nutrient utilization or metabolic efficiency.

While some biochemical parameters, such as ALT and ALK, were elevated in the onion-fed group,
values remained within normal physiological ranges, indicating no apparent adverse effects on liver
function. The reduction in uric acid may reflect an influence on protein metabolism or renal excretion,
which warrants further investigation. The findings are in line with the proposed functional roles of
flavonoids and sulfur-containing compounds in onions, which may improve antioxidant status,
modulate immune responses, and support overall metabolic health. These effects collectively
contribute to better growth performance and feed efficiency in calves.

Conclusion: Dietary supplementation of 10% onions based on total dry matter in the diets of growing

Holstein-Sarabi calves appears to be safe and potentially beneficial. Onion inclusion enhanced serum
glucose and calcium levels, increased monocyte and lymphocyte percentages, and significantly
improved daily weight gain and feed conversion efficiency without adversely affecting feed or water
intake. These results support the use of onions as a functional feed ingredient in calf nutrition, offering
a sustainable strategy to valorize surplus onion products while potentially improving animal
productivity. Further research is recommended to explore the underlying mechanisms of these effects,
including antioxidant activity, immune modulation, and interactions with gut microbiota, as well as
to evaluate long-term impacts on animal health and meat quality.

Keywords: Biochemical parameters, Calf, Hematological parameters, Onion, Production performance



cm = =
-0l ggicm”'-"’ FAL ¥ Sloxas NFF Jlo /Y 0)leds YO als /ol psle (sla yingy 4 s/ sig ole dlds

[ Animal Science " Research - | 10. . . .
DOI:10.22034/AS.2023.53757.1679

laddlusS culidigd 9 (abrasdign Lo daawl B 5 usl 98 9 jSlas p 5l S e pusls
o9

TS e Je el sula (S

VEYIEINY i o pds go,l A\ R VZVARIERIC PP
ulfl ik.‘Jl).uJ ‘L;o)'t»;l DI)T oli..t.ib 4;..41).“ .\>‘9 ‘L{"b P91$ 9 Lygw.s).mlb 09; A.w)‘ wal.w:)lg duo’oi uwb !

ul))l cul)m ‘@Mw] .)‘)1 DK&‘J‘J 59‘).» ..\>l$ c&cl.) P9.L€- 9 u_iw)ml.) 09; ¢ )l:JL.»J] i
Email: basiri@iausa.ac.ir:asse Jsiws

owasa

L alsle 51 slals saliial sl suii€ o gasel 5 yaaly S Laals ssua 5o (Allium cepa) 5ly Gulas T Sladlas dise )
9 28K sl olS 5 dand 50 das 5 Yo ol ) Hlaw Sy wsdipe oswas Sy oluls
Al 3ask 51 sl e Sl ol les g L ye Laals wSlae 5 el s wde o3 L oS ol Laglan)
slasu sl 4o ) aias 15 L8l ead 1) el slagely 5 0335 LIS i (3l (Sl plie sla yas
ol 9 Shae 5l culen 5 ShaaeSI BT cuais g o gl (s3ie olse ) soliinl usag © cadiy olallls s S35
536 sl Bua b sesla dalllas ol o gaae Laadlan S s pua 5o Sl 31 asse Lo pold aal el wilswd GAls
sladlu S o (S5slsles 5 plandion clasielily 5 €13 LIS wa; s Slee 5 2132 o5 5o Sly JeSo
28 sule Sy olsie 4 Sy daesliy o5l 50 aal g s (iae (slaslSis G114 Gadad (pl ad Al (ol s (] 58
e il s b Al SV - 1S ligy o5y 43 Il o O (shae suliiol ISl s 5 9 Slae
Soge G dallhe b aimil pabaial culedT o5 S 50 5 (S 4 (Bulial jsb 0 a SHLSOXF EAYY S @yl 055 L
Vo obame 4 Slay oS b gslosa 5 JOES s Jolt catledT slamy3, ok ol diis oot b 5 Boliad SLelS
Jeola olisalsd 5wt o b sl o pum 6,0l cracdd b o0 3,3 036 555 5a 3l s JS Stk suls 5l sy
o G oyl crsins g sad (5,10 solil o pe 0 badle £ 0K o Cbyme JA16S Hluie Laddle S € 0l
5599 Obb 9w S Seslul Jb S Gia len LA G0 G o e o Gl 5o ol g e Gl e il
slasie Ll sl oun slad gai b (g5l pan Ul S 5o SN EAL celan VY 51 Gy sy 0o sl Ve oiale ]
9 Kool wl 5 (ALK) 56Ls GullKIT ¢ (ALT) 510000 55 gaweT VT cannad€ ool <SR ol oalaid g
A 55 go Lacin i) (S slacius &S as 5o g L SIS (i leds Jolids (S50 53kea (b5l sl Gniaet
s 5 (MDG) wly, o0 ol 8 (Sl drulas baidi; o Slac .28 S 5158 5a0bT o 50 (Ladid 55L 5 Ladsd sy 551
PL sl sololias pans 5wt alash bl slas s S duwlio sl solel Jalas o L3, (FCR) 1,54 Jouss
ok aas K Lk ,0<0.05

3 Aot (P<e/-0)sulsne Hobts wald 55 S € et dule3T 858 G53 a5 sl S OS R lute Il
bt o5 S 4 et ol e ol cdule T o5 S pulidiysd sladainl o (P=+/-#7) 558 Sl late
G 54) Ol 38 aald b acnlie 5o 5y b sad 4335 gladlu € a9 Cawgise 5 S il ws s (s wondlas
858 G55 008 Ll (Sle 8l (P=+/- v (P=+/- V) GralS Jud s 581 5 Jad 9585 am s 5 (P=+/-¥ P=-/-4
ALt 85 S 4 s (0/0F 5 555 8 a oS T/MA G 54) Sl b st s sladln S olie Jouss o s 5 (il 3]


https://doi.org/10.22034/as.2023.53757.1679

V¥ Jlo /Y o)loss YO Al / ald pole (sla s} Cpmas g oYY

sole Llaie (iale)T Uk 5o (0 bamusie (Jg il wsag (P<e/2V)soloins gl 0 (FIVA 5 555 08 p S +/VYY)
Ldla € s na 5o Sl woe Ve Gula€ @i S 8 L80 @ald Sla e Hsb bas Gl of 5 KA
s Q33 15wy o Slae il (S35l silen 5 olandisn slasielly (Ao o e 8B ol cpliad sa
ol b s3ie olge Cda s 51 (UL cl (Kae Sy 09 sLadlln S 58 (po s a5 SRl (il
Ladsd 550 5 Ladud s sl dlacunc st daciu 55 5o duo a0 Glulidl adl Sly Jldcuw) olaS 5 51 ab (Sul sl
lonas o358 gla o358l sl 0 Gudey slallls gladish U «S ol (65Y gus sasl  dlaial ol )50 saiaslis
b wiss oK Wl e Sl JaSe oS aan oo oLas S bas cusd 5 Gl GOs olelidl (Sile s g o)l
Sl ) U s saaline by gLy S wan o las ol b K sule Gipan o Hlaliae Huis pac Ay il 53l
landisas slasie by (A 4 81l Sl gulie (BILIS 5 (sd3e 9 go 5 suliienl o gags 4SLs 00585 (SLLIA] B ums o
5 ol sl 3L S5 el g8 sanb sugane Ho LT saulie w4l (al8) Sladly s 98 o ALK s ALT suls
el slie 5o @lhmas QBOL el (Rae Kool arnl EAKS ity a8 Slae G padidio 5 guu Sl g ssas LA
SLS 5 5 s 90 (g Slae slaga®s b Ladily Gol ol Sidiy (o) o3l 4S wily (0alS o b 59
cedls g i 1) ol (slagunly con 58 1 SlanceSl BT bl il 5 e Sl 5 cnl aols Sl san Sl s 0 S8

A o S Ladls £ 5o sl oIS 5w o Slae o gags 4 SISl psans S culea |y Sl glis
sladainl 8 5 e 580 8 G Guliala ol 53 S50 sladl S 4 Sly wua o Ve uil)sa D algh (5 S aaain
OSilie 5 00 (93 a0 da 50 9 e pacalS 5SS G alie (hol 381 el S el ulidg a5 (oliand sas
sale S (lsie 0 Sl Sl soliienl S ful anda 8 sag ol e sk 1 (2138 Jaad cu s 5 Glhn OOy ol 8!
9 9ke Sl oY peane 4 a0 3810000 (1 Ll (3wl 5 S o culea | Laddla S QA5 5o (g0 Slae ok
(e BT cullad Jolit ol 551 gl (sl (slaa 5180 ey 33 (5158 (5ot SlEEAT . aa0 o 1) als o Slac 5 sags
oo 55 oS SdS g Glgan meds 5y Saeails SIS (b0 iaes 5 s9ss BamssSee b odelad 5 Sl Jpass

.inu.n

doude

ol Siilsen SeaaS alagl Ho Sise widl s SIS
5 OISl crad s 5o T (YL olie e (sl
AaXX (VA0 HLKaa 5 G 5eSs a8 5 V44T 1S
foml g o8bas 5 gHlus obS 5 gl Sly ol )
el (e Shy YL cusbs boslies S0 Jele
aas 5SSl Ho ausa S (o She Canea
Lo S cualua (VA0 GLSe 5 G5 5)
Ahae Jolse 0 Sy b e gase 4 ol ABAL
1 slaaieal Ga50mm HI€ daals gl Hu ol (S
354 58 51 Gy ol Sl b e sane 4 M (61
(YN G 5 5Bl 5S) 0ol L1085 g diden S sl
s gy las,iliS Uoslyen 1) Hly € pladk

aLs 5 o wiieen el sulsla 51 SLLS Lk
Db oS Slolie Gle lal dea 5l Ly
LJJ-LA.}Q [)f‘ ;.\-l-ils 4_.1 JJ.Aj.AS Lf"étﬂ :)‘ ‘)‘:\S.A O~ 39
LA.AGSJL.Z:JL‘)“}‘T\QQJ:‘AJL;&J‘JJ‘JUALAB‘
OoKaa 5 Sbo) sad €, 50 (wau ¥r B aK)
ool als @it Lo lasls 3y 31 ssliied (Y+Y)
Sl (VA0 OLKaa 5 S m58) wal 5,5laS
1o OF (2132 GB35l ls158 8 5 oS sud (sl

SluS 3 3 ga g o g el sl 00 (a3 g Julas alo



Al Solon sl iy o olhemdon b aomld 5 udgi > Slas 5l Bras iU

Gl sabs gl o Jslaels BLI s Hu YA/FY A
«< u.:l;ﬂ BURREYIVSSRI VAL AW, (EPIRVSSNIRY g4
s oma Jlaeh s alatl (B (6 ,10518 S L ibe]
o 4 L 13 s sy OISl (Y- - Y) NRC ol
ks WS (g las8 Jsare sua 5 Shy (o sndl ol
Ao 53 VO oSEA dad g dua 0 YO Jold aald s jua
o3 g Ul S oS 6 Bl ws ju 0 g auK S
Sly woye Ve wald sy e sde ciwle)l s sua
e Sy peods Shysa ad solainl e gy b st a
oot S5 (a8l sadba 5u) oF 5 LEsl aa 5o
Salag sladly .as S )5 Lyl Laal u uly]
Ll 5o alail baallen € sules siile 5 4aliyy 3o
S ok 48 S Ll £ 5 sa sid L Ve Lal s 00
3 elidy s sladainl b s cga O Sl L g0
sole sola sladl gl & wies slad s 85 Gule)]
iyl cga iy sad JEe sliaslas
8055 28l JEB) (sare sladls) 4 pliasd g
(Bras Shsa oSeolil 5 HLS Gia [l s
Al S 58 (515 Bl (Brme o 5 Sy sileuy
olShs b (plaasd s (sladaionl )3 (pual o oo alal
—oadla T pbad g slacS 5 TSl 556l gl
S slad 5 wam o 5 SIS b S350 slea sla
L Subad WalS b LIS 0 oinbey] as alasl G
Yie =u+T; + s aladl HILSS =y 5 slad 5o
) ik
IS OSilaem W pdnlo)l slis) = @i lit o 1= T;
350 SPSS L13dla i VA ades 31 suliiud b Lasols
sladainl 4 base solie S 18 Ghad
L opls gads oSlee 5 Soislsilen (oliandisn
9 ot win T bd Juo egac 4y, 5 soliiul
slassls soliiead U (bl Job 5o Laals 035 0:Sikee
2l cwlis gl wad e gle) o sad LIS
sl Gsesl ) wia slad pK &8 Gl
s soliil 7 A o 0ye

3 _Diagnostic Systems

4 - General linear model =GLM
> _Multivariate

6. Mann — Whitney Test

S5l e gparne 4 (550 Seglie WIS co B sms
O9S asa L oninan (VA0 LIS & 5y 50 8)
S OlSee e Sos sal b Sly oS bslas
S8 oSl als b 53 5l 0l saslie 85K B yime
OSE iy pulil s (Y0 GlKea 5 & gesolis)
2 Ol Doae 580 due) Ho rela SLags g
ol 3 Ghaa el suds aladl o)lsn sladllu S
KRR P VIL\ FPRRVOS R R KT R A ] v g Ir P4 (198
2 eladle S puliag a5 ol s sladail

ol ol ye Cpliila & 50

Lagag, 9 919e
S8e50 sl 5o WAY GLewl 5 5l Ho (A’
Juaoholw sala g yieslS s Ho Ally Gl
Vooad alasl (S PVOPYYAT Jlasyveoo’y.”)
050 oSl b cplicila— ol s S50 5l S Gl
Llal 3 aulae 31 Gw asSHLS \YY/EE O)FF
W38l LE) Lella 5o i slagadla
I8 S et 5 (OIS G s b ladle S
S b Laals Lol s,y g0 pood 5 Gy ek LIS
Olaie 5 sad S e GubedT uyee slas e L aiia
il Gral 380 555 50 a S w0 a SIS S 5 Ly
O ol JuaS oy aa cua (il sl s, g0 Job
Slay a8 S g9 4 Bubeal ) sbes Laddla S
Ol Lb o5 Glase 5 (Siaa obas Sl u) e
ST a0 G B ur g sad 4 Ol
GooslaS suSaily als a3 sliule3] 4 slians
SaA sole (goSeslnl ad co Jlal a3 sl&aly
AOAC (bl 55 ala (o5a 5 pld 0o SiusSa
5 B adbgd o Jolael S 5 aladl (Y--0)
o2 e (55850l (VAAY) S g G5 B9 L (sne!
A& s ) AV 3y S ssle Lo sie bl ol
sd o 5o Jslaals AL s 0 O/Y ‘sL& EECRARVARY

1 NEm=1.68 Mcal/kg, NEg=1.1 Mcal/kg, cp=17%,
EE=6.8%, Ash=15.4%, Ca=1.7%. P=0.8%, Mg=0.8%,
Moisture<10%

2 _Selectra


https://tools.wmflabs.org/geohack/geohack.php?language=fa&pagename=%D8%B2%DB%8C%D8%B1%D8%A7%D8%B3%D9%81&params=37_55_30_N_47_34_38_E_type:city(116)_region:IR

VEF Jlo /Y 0)lous YO Als / ol> pole (cba jing3,

Emar g )l ¥Y

S e S oo (YN GKea 5 3KT)
Oy pee OS5 5 (S P laS 8 e afiensin e
oSk oA b sads (b slagiise 5u 1) (s 23
(IS S eyl saail) w ol bl (55500 £ 83 g0 o3lasl 4
@halllas ol (Y-VF GKan 5 (BIST) aaddy 5 gag
Sllsea 53 osa Galsas! Dl SRl 5 (Sl Koo
D1 os alles &bl gaa 50 o Ll (Jlacpe o b
solae 5 (Ol L9 s s age JB8) (i oS B
wioltie sLagiLlS (Y F oS 5 SIA) el Sy
Shy Qb s oobae alins slacans 536 pue 5 A
3 ARl slagise o o XK Ll
DYV GSan 5 pul) asls s plle Glaii S
Sy eolas Hlale Guss Gl (VoYL 5 Sl
s28le s GBS Griaan (oA SHE 5 586 ca
—oeald Hudl e dal o Alias slas s (555
ol laial ¥ 5 SR daa 51 (6350 o015 sla
3 b o YO GhlKes 5 ld) walbie ol
sk il Sl gaa Hu 0 ea w8 il Ral (VY. o), 1K
RV INRVVIY RPTRCIN I SO DAp WSS I S b
OhalS (maaa 5 Sly Doeas S e @55 OOl
OLlSes 5 (S b 4200 b Gallas (55l e

il ok (3,158 (Y- F)

fa g b

Jdoo o mubdgon (plardion sladaianld -)
s slad S

S 55 90 i 53 9 p e paenlS 5 il S OS G uulie
aald o5 S b danlio o 5ly b sad 4035 658 oo
9 J8Ob Sl 5 Soke ol sba
(¥ BY olan) ass 53aS b 5 5

Tablel. Chemical composition of control diet.

Item
Nutrient
NEg(Mcal/kg) 0.75
CP (%) 13.44
Calcium (%) 1.33
Phosphorus (%) 0.45
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Table2. Sera biochemical factors of control and onion-fed groups

treatment
parameter control Experimental SEM P-value
WBC(/ul) 7520 7620 858.0 0.90
RBC(103/ul) 5960 6360 206.7 0.40
Hb (g/dI) 7.78 7.90 0.608 0.89
Hc (%) 24.72 26.5 1.09 0.47
MCV/(FL) 41.06 41.42 0.641 0.78
MCH (Pg) 12.96 12.38 0.183 0.16
MCHC (g/dI) 31.72 30.03 0.743 0.29
Table3. Hematological factors of control and onion-fed groups
treatment

Parameter control experimental SEM P-

value
Lymphocyte (%)) 61.9 63.8 049  0.09
Monocyte (%) () 15 2.4 0.336 0.03
Neutrophil (%) 30.6 316 0.350 0.32
Basophy! (%) 2.6 0.8 0.341 0.01
Eosinophil (%) 3.3 14 0.034 0.01

L. S-methylsysteine sulfoxide
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Table4. The Rank of different WBC of control and onion-fed groups
treatment
Parameter control experimental SEM P-value
Glucose (mg/dl) 68.80 73.80 1.551 0.01
urea(mg/dl) 19.52 18.64 0.803 0.55
creatinin(mg/dl) 0.80 0.88 0.012 0.01
uric acid (mg/dl) 1.116 0.860 0.057 0.06
cholesterol (mg/dl) 108.1 107.8 5.287 0.09
triglycerides(mg/dl) 85.8 51.6 1.900 0.19
HDL (mg/dl) 57.88 59.66 2.054 0.74
LDL (mg/dl) 37.96 41.02 3.605 0.70
ferritin(ng/dl) 151.8 167.2 5.132 0.17
calcium(mg/dl) 9.02 9.85 0.102 0.00
Table 5. Some production parameters of control and onion-fed groups.
treatment
parameter control Experimental SEM P-value
Average daily gain (kg/d)  0.734 0.988 0.861  0.00
Average DM intake (Kg/d) 5.036 5.49 5.26 0.27
Average water intake (L/d)  7.743 7.857 0.41 0.85
Feed covertion ratio 6.788 5.565 6.17 0.00
Table 6. Average body weight of control and onion-fed groups
treatment P-value
parameter control  Experimental SEM  {iaatment time treatment:ztime agestime
Average body weight(Kg) 143.88 150.31 0.16 0.03 0.00 0.08
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