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Objective: This study was conducted to investigate the effect of cornelian cherry powder,
garlic powder, and a mixture of castor oil and cashew shell essential oil on production
performance, egg quality, and blood parameters in laying hens

Method: A total of 128 Lohmann White laying hens at 58 weeks of age were used in a
completely randomized design, including 4 treatments, each treatment with 4 replications
and 8 hens per replication. The experimental period lasted 5 consecutive weeks. The four
experimental treatments included: 1) control diet (no additive); 2) control diet along with
2% cornelian cherry powder; 3) control diet along with 2% garlic powder; and 4) control
diet along with 0.225% mixture of castor seed and cashew shell essential oil.

Results: The results showed that egg production percentage, egg mass production,
average feed intake, and feed conversion ratio were not affected by the experimental
treatments. The egg shape index, broken egg percentage, and yolk-to-albumen ratio did
not differ significantly between treatments. The highest egg weight was observed in the
treatments containing cornelian cherry powder and a mixed essential oil of castor seeds
and cashew shells, respectively, compared to the control group. Liver enzymes and blood
triglyceride levels, and yolk triglycerides were not affected by the experimental
treatments. Garlic and cornelian cherry powder additives reduced serum and yolk
cholesterol levels compared to the control group, while adding mixed essential oil of
castor seeds and cashew shells to the diet only reduced blood cholesterol and had no
significant effect on the cholesterol levels in the egg yolk of birds. Cornelian cherry fruit
supplementation improved egg quality in terms of egg Haugh unit, shell weight, and egg
yolk weight. Diet supplementation with garlic powder increased shell weight percentage
and egg Haugh units, as well as the number of eggs produced. Dietary inclusion of
cashew and castor essential oils did not affect productive performance and egg quality in
laying hens.

Conclusions: It can be concluded that employing garlic and cornelian cherry powder in
the diet of laying hens can improve egg quality by enhancing albumen height and Haugh
units and decreasing egg yolk cholesterol.
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Introduction
Phytobiotic additives have been gaining great importance in recent years. These additives

are natural, bioactive, plant-derived compounds added to feed to improve poultry growth
performance and product quality by maintaining optimal gut health, enhancing nutrient
digestibility and absorption, and supporting nutrient transporters (Nemati et al., 2023) (Nemati et
al., 2023; Kurekci et al., 2014). Garlic bulb, cornelian cherry, cashew, and castor are among the
phytobiotic feed additives whose health benefits are recognized in many countries worldwide.
Total annual production of garlic (Allium sativum) reached 29.2 million tones worldwide in
2024. A garlic bulb contains high levels of minerals, mono- and disaccharides (Untea et al.
2024), and bioactive substances, including allicin, diallyl sulfide, diallyl trisulfide, and allyl
mercaptan (Ogbuewu, Okoro et al. 2021). Allicin, the main bioactive compound in freshly
injured garlic, can reduce serum lipids, cholesterol, and total phospholipids, shift the gut
microbial community toward less pathogenic strains, and inhibit cholesterol biosynthesis.
Garlic can also reduce lipid peroxidation. Cashew (Anacardium occidentale, L.) is native to the
tropical regions, and its production in 2020 was estimated at over 5.5 million tons (FAOSTAT,
2022). Different parts of the whole cashew fruit (flesh, kernel, and shell) contain phenolic
compounds (anacardic acid, cardanols, and cardols), vitamins, and minerals (Hemshekhar et al.
2012). The antioxidant activity of anacardic acid is primarily attributed to its ability to inhibit
oxidative enzymes such as xanthine oxidase (Soiefer and Rauckman 2001). Berry fruit is rich
in antioxidants such as ascorbic acid and flavonoids (Pawlowska, Camangi et al. 2010). The
results of the study show that cornelian berry consumption significantly alters total cholesterol,
triglycerides, HDL, and LDL in hamster serum (Lotfi, Shahryar et al. 2014). Currently, there
are limited reports on the effects of cornelian cherry and essential oil of castor seed and cashew
shell on laying hen performance and egg quality. Therefore, this study was conducted to
investigate the effect of cornelian cherry powder, garlic powder, and a mixture of castor seed
and cashew shell essential oil on production performance, egg quality, and blood parameters in
laying hens.

Method
A total of 128 Lohmann White laying hens at 58 weeks of age were used in a completely

randomized design with 4 treatments, each treatment replicated 4 times with 8 hens per
replication. The experimental period lasted 5 weeks. The four experimental treatments
included: 1) control diet (no additive); 2) control diet along with 2% cornelian cherry powder;
3) control diet along with 2% garlic powder; and 4) control diet along with 0.225% mixture of
essential oils of castor and cashew shell.

Results
The results showed that egg production percentage, egg mass production, average feed

intake, and feed conversion ratio were not affected by the experimental treatments. The egg
shape index, broken egg percentage, and yolk-to-albumen ratio did not differ significantly



Effects of Dietary Herbal Supplementation on Productive... | Nemati et al 3

between treatments. The highest egg weight was observed in the treatments containing
cornelian cherry powder and a mixed essential oil of castor seeds and cashew shells,
respectively, compared to the control group (P<0.05). Liver enzymes and blood triglyceride
levels, and yolk triglycerides were not affected by the experimental treatments. Garlic and
cornelian cherry powder additives reduced serum and yolk cholesterol levels compared to the
control group (P<0.05), while adding mixed essential oil of castor seeds and cashew shells to
the diet only reduced blood cholesterol and had no significant effect on the cholesterol levels
in the egg yolk of birds. Cornelian cherry fruit supplementation improved egg quality in terms
of Haugh unit, shell weight, and egg yolk weight. Supplementing the diet with garlic powder
increased shell weight percentage and Haugh units, as well as the number of eggs produced
(P<0.05).

Conclusions

The findings of the current study indicated that incorporating garlic powder and cornelian
cherry powder into the diet reduced serum and egg yolk cholesterol concentrations.
Additionally, diet supplementation with cornelian cherry powder enhanced egg quality,
specifically in terms of Haugh unit, shell weight, and yolk weight. It can be concluded that
employing garlic and cornelian cherry powder in laying hens dies can improve egg quality by
enhancing albumen height and Haugh unit and decreasing egg yolk cholesterol.
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Table 2. Effects of dietary herbal supplementation on laying hen performance at 58 to 63 age of week

boylos () 0 055 355 (p)5) Ex0 55 0355 i (p)5) Shgs Sy Jas copo

Treatments? Egg production  Egg mass production feed intake e
(%) (9n) (9n) FCR

b jloss

Treatments

Jals 83.33 51.02 111.55 2.19

Control

(203 Y) yow 92 84.89 525 111.16 2.12

Garlic bulb powder (2%)

(hoy ) sl JIEj 300 84.26 53.75 111.55 2.08

Cornelian fruit powder (2%)

(2o +/Y¥0) bl gl 83.33 53.35 111.43 2.09

CSC (0.225%)

SEM 1.5387 1.1347 0.1348 0.0472

olej

Time

59-61 82.58 52.05 111.32 214

62-63 85.32 53.25 111.52 2.1

SEM 1.1784 0.8518 0.1044 0.0361

S (e g

P value

J; 0.8620 0.3749 0.1830 0.3353

treatment

ol 0.1009 0.3105 0.1584 0.3553

Time

Slow X lo 0.9462 0.7289 0.1533 0.7795

time x treatment

S5l oo 2y O el 3 )5 sine B3] osimd L5 S jie b By b i) pb Sk’
2 Means within a row without a common superscript statistically differ (p < 0.05)

SEM:  »jlulinl glad 1 SSlo
SEM: standard error of means.
CSC: Powder of Cashew nut shell & castor seed essential oil

CSC: caim phl 5 S ) als bglseo il

soon @l L (VT (Llen 5 Adje) 35500 £
CoS Eye 156 Clhogad g iy Clio Wwd e ol (LS
Candg S0 o Ll 0,5 o5 )8 s o3y (938l b
(YN ) Kan 5 OMer) 5445 oo 0854 ol
Slao b odlitul 3yg0 Luilul (2938] yols Lalesl 5
i ) odlil ol il ol wlie cubly (g3 Sla
iS55 £y i oy > (sdits poly gy 3] Sl ol

OSes ot 435 gl g Wl glag o a5 Lol ooy bl
bugie (oS15 g ol Joiedd g jued lulpd > By ol
Lk gl 5,Sles 0SS Cusd JoSo 4 g o (5SS
9 S8 bl gy 39 ST piomen 03 Zuds |y Gy
3 i oskas (3938l &S g ysboty sl Sglite ] B ypae 593
055 g5 9 (e Glesily (I3l o (S 0y 4 ]



\ Ol g G| ... Jo S 5 sbdsi 0 Kloc o il 0 g OLS JoKo /(T

JB5 g 2o ¥ ssl loi 3 1) GRalil o il Eye 059
by bl g9l las “_'ﬂ Shome (P<e/+0) ol olas aus
Ol e ySlas &S (gpsbody g Ere 055 0)jg oty
4 J,uS 05,5 b duslie jd 2oy O o )3 p )5 V/F 5 VN
Pl dtwgy (oS 5 bl g a3l JI8) 392 (sloog S 5> s
ool anBI0 o jlasd oy (6l gime BUS) 65 yadli g 03);
(P<-/-0)

09,5 b duollie ;> dlurgy (coud ()] d9ebe s o JoSeo
bl (055 diwgy Cwlius y (6580 Lol (P<+/+0) ud Jali
5 /0 polis > yuw ydg jl eolitwl pils islejl gl §illas
Otk 05 dlwgy Cwlus () Sl o )3 )5 Y
S Omaed (VY o) e g Yalcin) oy slis gls
Gdo ds Ao ¥ g VY jolie )0y gl eoliwl ¢, 500
ohlSer g Yalom) cubls cpsyaleSs diwey cwbus
QA 1) Epe 03 Aoy ()9 )0 SIS e gl (V4P
LS odalie ads £ Gl 3 Ao Ve g A FS K Y e
2 &b me Sl e (Y+-Y Smith 4 Chowdhury)
ot PH o S5 (2 ld cdiwgy Cuolbus 00y 5 dwgy 59
e )99 o)y I\ 9\” L o do.\_v )L\fw_‘x.’ LSLQ&)A &).o l'°'>°
5 Olobatoke) s cdalie Jali s L awlis
pdlie )3 yuw Ol 5l edlatwl Jbs cpl b Y4V Mulugeta
wan ¥ Odo &y iS5 650 s o 0y 13 Mo pd Y 5 +/B /YD
oAl gy (1 9 O 03] (g ) P g LIl Gage
0dshas 4y 0D)) Comud § LS § yo 050 duopd ¢ IS5 sl
Sbjlas 8l pae il byley > 6y gine ol
S Slaalio b Ere o055 US55 (o Jib  stiboj]
s Yalcmn ;Y-.Y Miraboulfathi, Khanafari) e
2 b callae (YooY ) Sen o Yalem ¥+ -5 () San
P Ao ¥ gV ) polie o e jog 5l eolaiwl (5 )y
Cuoglio o ()b bxe 1 N850 syl olie opn
gYalem) cubls aws VW ool p» (Sss 4 bess
.(Y“;‘ cdb&.«.ﬁ

Cubls A gudg 3 Shos 2 (6 p Sk )3 )5V e aw b
255 Doy 2LS uilul jleslatal (Y44 o) Ken 4 Farias)
A Cde a6y b aan Ve Cde 4y olow 005 ¢jgy £ e &
M35 s po (2BE Jods Gupd ) (51 gme g5 atin
5 Bollikbasi ;Y- -2 (],Ken 5 Boliikbasi) wols L
ol b (Y0 )5 5 Florou-Paneri ;Y- V- [Uriisan
Voo bk o csibe oo o ol o5 (5550 GBI Jio
5 5 e gl puill bgle 1 p)Sels )3 25 (e
i) @RS Jdd cups lian VY 0)90 S ) (g)bej)
Y+ +A Bolukbasi) cusl 031> 3903 Mo ¥V 5 F B )50
sl S0 Slyg 033l 2 LS (slaill | 5y 53T pae
g olS JUb bS5 alS il odlatul 390 pdaw &
Do 03D Cund W50 slape po & (639050 piman
oy (LS il i gobaw I odlitul o (g psboas
039 9 Shes o3k «Shgd Bpae b5 slarge ol
(ohen 3 Murakami) col oauiso de0 1) bl o
S Lulol o N0 maw (3958 Cpiomen (YR
slodrg 2lE his copd g o Oy Shed Bpas dee
(YWY o) en 5 BESS) cusl oas oissS

il 3Skas g o (gine 5 5] JIE5 ageo 3
Fo Oliee @ sp 0 ogme ojlas | odlitul o9t cnl
855 sdrgr op 3 p55kS 3 25 (e Ve 5 A
9 Shed Gpas (oh 0jg 2 S gne S (Sisy YO U Hao
calhe iilejl ol @l b &S cosl 423l bl Sys o35l
o BUS Ll (Vo) o) )San 5 Leusink) sad o lis
oslas p,SskS 13 5, Voo g Voo 5l odlil ol sl
395 o GBS (slo A 15 3,8l Sy cnm 4531 JI5
US g e oy £ el (VoY o), Kan  Torahim)
55 ol 3 (ke L 5 osem y33) 3] e engl 5 ol
Gl gl IS

Ero o5 CudeS

ol bglseo g 4l Jj w391 Cilises zglaw Ol

Ol o 055 (&S G Sy 3 (s phl gy 9 S& )5 oS
Oy S pasld (2ys (Job 05 g Jeld HiSesS
9 ks 4 03)5 S g LSS Epo (05T o) ¢ poguae
059 Gl 0 031> LS ¥ o ¥ Jolis 13 &40 o505 (glin] plu
039 8 Ol Gl (Gl oy 4 p (3933 L e 055



VFe0 ¥ oylods ) 090 (0l pole i gi sloaisl \Y

I35 o g3 055 (&S Sleoga I oy aLS JoSe SIS Y g
Table 3. Effects of dietary herbal supplementation on egg shell quality traits in laying hens

o3 & o755 b P 25 ol Er e 0is neS)oesate bjs pS Oluls el o))
Treatments? (o hee)  (eke) g S (r) (o 2o (s (%) Yolk:
Egglength  Eggwidth  Shape  Eggweight  Especial weight — Eggloss ~ Albumen
(mm) (mm) index (an (gr/cm?®) (%)

jlas

Treatments

wls 58.55 43.53 74.37 61.21° 1.0803° 312 0.459

Control '

(3033 V) 30 393 59.5 4362 7332 6250 1.0822 212 0.479

Garlic bulb powder (2%) '

(o V) sl Jl&j po9 59.81 44.06 73.7 64.882 1.0832 305 0.473

Cornelian fruit powder (29%) '

(1o +/YY0) il Loglss 50.06 43.64 73.9 63.020 1.083° . 0.452

CSC (0.225%) '

SEM 0.4616 0.2379 0.5454 0.4887 0.0006 0.0145

0.7561

olej

Time

59-61 59.08 43.64 73.88 0.466
62.64 1.0821 3.5

62-63 59.38 43.79 73.76 0.465
63.21 1.0821 2.43

SEM 0.2910 0.1338 0.3576 0.3650 0.0004 0.5660 0.0084

S (e g

P -value

JIN 0.2877 0.4281 0.5959 0.0016 0.0236 0.8387 0.5658

Treatment '

ol 0.5363 0.5479 0.8229 0.2608 1.0000 0.1853 0.9565

Time

Slow xlo 0.5391 0.3091 0.2092 0.2596 1.0089 0.9140 0.4839

Time x treatment

S5l oo 2y O e 3 > sine B3] osimd s S jie b By b i) pb Sk’
@ Means within a row without a common superscript statistically differ (p < 0.05)
SEM:  :S5ke 5 bl (sllas
SEM: standard error of means.
CSC: (s pbl 5 S5 S il bglseo il
CSC: Powder of Cashew nut shell & castor seed essential oil
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Table 4. Effects of dietary herbal supplementation on egg internal quality in laying hens at 58 to 63 age of week

Shell Albumen Yolk
Lo Asgy ol g (1)9 ol (439 PERERE odshu a5l 03,5 (139 03,5 S, uasls
Treatments ® (o) (%) (%) Haugh  (seibe) (%) (h9r o) 2,3
Shell Shell  Albumen unit  Alpumen YOIk volkcolor  Yolk
thickness ~ Weight  weight height ~ Weight  (Roshfan) index
(mm) (%) (%) (mm) (%)
L )los
Treatments
Lo 6.57
b b d b .
Control 0.402 5.51 38.19 79.14¢ 6.38 17.49 43.24
on ) e o 0.409° 5.79° 38.42 81.62®  6.81  18.38%® 5.69 39.04
Garlic bulb powder (2%) : : : : : : :
(.Lo).\ Y) asl Jj y04 6.31
a a a a a .
Cornelian fruit powder (29) 0.426 6.04 3997  8384°  726° 1885 40.64
(2o </Y¥0) il Liglsce i . | i 5 01
0.225% CSC 0.418¢9 5.822 39.42 80.850¢ 6.71¢ 17.78¢ : 44.28
SEM 0.3680
0.0046 0.0863 0.6013 0.7905 0.1282 0.3771 : 2.2721
obes
Time
59-61
0.412 5.71 38.84 82.01 6.8 18.08 7.33 42.38
62-63
0.416 5.87 39.16 80.71 6.77 18.18 4.91 41.22
SEM
0.0033 0.0548 0.4377 0.6061 0.1019 0.1829 0.2963 1.7613
Gb xe aw
P-value
los
o 0.0172 0.0083 0.1755 0.0092 0.0034  0.0993 0.3704 0.3832
Treatment
'T'i r)n . 0.3536 0.1020 0.6073 0.1284 0.2084  0.7828 <0.001 0.6190
S xjlo;
0.9821 0.8500 0.9450 0.1925 0.3551  0.1927 0.5231 0.3084

Time x treatment

2 Means within a row without a common superscript statistically differ (p < 0.05)

SEM:  ySilee 5kl (gllas

mbw,\m):a@Mp)b@Mdm&lomadngw,;d”>bq:))zwi;pa

SEM: standard error of means.
CSC:  um pbol g Ko )5 s bglseo yuilil
CSC: Powder of Cashew nut shell & castor seed essential oil
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Table 5. Effects of dietary herbal supplementation on blood parameters in laying hens at 63 age of week

Treatments® Js S’ S (5 U J b g 00 ghrel sl Syl giaal il
(53 o 22 £ o) S (k) (53 o 22 £ o) 25 32lg) Syl (33 2 2ly)
Cholesterol (52 HDL (2 ALT
(mg/dL) Triglyceride (mg/dL) AST (Un)
(mg/dL) (UIL)

Jols 211.332 1337.7 15.0 216.67 22,02

Control

(303 ) yos 332 117.33° 1738.3 16.6 182.0 19.0%

Garlic bulb powder (2%)

(oo ¥) @3] JE5 y38s 85.0° 1248.7 20.0 175.0 8.3°

Cornelian fruit powder

(2%)

(33 +/¥YD) il Loglsn 103.0° 1374.7 10.0 205.67 10.0°

CSC (0.225%)

OSiles 3ylailinl gllas

SEM 19.9220 361.3673 5.2704 17.5063 3.5862

Gb Gxe o

P-value 0.0086 0.7865 0.2589 0.3534 0.0703

23l o 2oy B e 53l e GBS snind L5 S it b By s by sy i (e Silst
@ Means within a row without a common superscript statistically differ (p < 0.05)

SEM: (1:Ske 5 lailiwl (sllas

SEM: standard error of means.

CSC: suim pbl 5 S )8 &l bglses il

CSC: Powder of Cashew nut shell & castor seed essential oil

ALT: Alanine transaminase; AST: aspartate transaminase; HDL:High-density lipoprotein
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Table 6. Effects of dietary herbal supplementation on egg yolk cholesterol and triglyceride in laying hens

Treatments® (55 5 25 Ghe) 03)) Jg s (p)5 3 £55 (shee) 0305 %o peulS 59
Yolk cholesterol (mg/gr) Yolk triglyceride (mg/gr)

Sl 59.75% 459.7

Control

[RWSES W 44.00° 460.0

Garlic bulb powder (2%)

(2o ¥) a3l Jij s 48.25p 538.0

Cornelian fruit powder (2%)

(1oyd +1¥YD) il boglse 50.75% 506.7

CSC (0.225%)

u,\iﬂwo J)l..\ll';wl s

SEM 3.2153 41.6367

S (e g

P-value 0.028 0.495

.\;aial{@.\.o)saELM)J)I;deloM;gL&iJ@ﬁd,yl{q%ﬁ@Slﬁa
& Means within a row without a common superscript statistically differ (p < 0.05)

SEM: 5lie 3l (gllas:

SEM: standard error of means.

CSC: (s pbl 5 S5 S il bglseo sl

CSC: Powder of Cashew nut shell & castor seed essential oil
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