Iranian Journal of Animal Science Research
Homepage: http://ijasr.um.ac.ir R

® Research paper
Vol. 14, No. 1, Spring 2022, p. 83-95

The effect of kefir and peppermint extract (Mentha pipperita) extract in drinking
water on performance, lipid profiles, thyroid hormones and testosterone
hormone of Japanese quail

Khalil Mirzadeh*, Amin kazemizadeh®?, Zarbakht Ansari Pirsaraei®?

How to cite this article:

Received: 18-12-2020 Mirzadeh, Kh., A. kazemizadeh, and Z. Ansari Pirsaraei. 2022. The effect of
Revised: 30-04-2021 kefir and peppermint extract (Mentha pipperita) extract in drinking water on
Accepted: 30-05-2021 performance, lipid profiles, thyroid hormones and testosterone hormone of

Available Online: 07-06-2022 Japanese quail. Iranian Journal of Animal Science Research 14(1):83-95.
DOI:10.22067/ijasr.2021.67841.1001

Introduction: Application of antibiotics causes two major health problems, including antibiotic residues in
body tissues and animal products and the resistance of pathogens to antibiotics. On the other hand, antibiotics
improve growth, feed efficiency and control infectious diseases. Following the ban on the use of antibiotics as
growth stimulants in the poultry industry, the EU has been paying more attention to non-antibiotic growth-
promoting compounds since 2006, including organic acids, probiotics and herbs. Previous studies have shown that
in many oils of dark plants Mentha pipperita, thymol, carvacrol, menthol and in some cases paracetamol are the
most important components of growth improvement, their antimicrobial and antioxidant properties. kefir is also a
natural probiotic. The fermenting agent of kefir milk is kefir seeds, which contain casein and the species
Lactobacillus, Saccharomyces, Streptococcus and others. Diets containing Mentha pipperita, by improving the
microflora of the gastrointestinal tract and reducing the population of harmful microbes, can create better
conditions for the use of final feed products and thus improve the growth and better performance of chickens. In
studies, the positive effects of kefir on the performance and biochemical parameters of broiler blood have been
reported.

Materials and Methods: This study was conducted in the animal husbandry research station of Khuzestan
University of Agriculture and Natural Resources. In this study, four hundred one-day-old Japanese quails were
used in a completely randomized design with four treatments, four replications and 25 observations per replication
for 35 days. The experiment was performed. Treatments are: Treatment 1) Basic diet + drinking water (control
group), Treatment 2) Basic diet + drinking water + 0.5% Mentha pipperita extract, Treatment 3) Basic diet +
drinking water + kefir milk 2%, Treatment 4) Basic diet + drinking water + Mentha pipperita extract 0.5% + kefir
milk are 2%. The weight of quails was measured at the end of each week and the feed consumed was determined.
The average of daily weight gain, feed intake and feed conversion ratio were calculated. At the end of the fifth
week, from each replicate, two quails with a weight close to the average were selected and slaughtered. Breast
and thigh meat samples were used to measure pH, water holding capacity and meat moisture content. Also, at the
end of the fifth week, two samples were randomly selected from each replicate and blood was taken from their
wing vein to measure blood parameters, thyroid hormones and testosterone.

Results and Discussion: The addition of mint and kefir extract significantly increased the weight of Japanese
quails. The highest weight gain in the third and fourth weeks was observed in treatments 2, 3 and 4, respectively.
In a study that investigated the effect of kefir on broiler performance, it was shown that the use of kefir as a natural
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probiotic causes significant weight gain, which is consistent with the present results. Mentha pipperita essential
oil and kefir have been reported to improve feed conversion ratio and stimulate digestion in broilers. Kefir added
to broiler drinking water has been reported to increase body weight, increase daily weight, reduce daily feed intake
and feed conversion ratio, and improve performance. Mentha pipperita lowers blood cholesterol levels by liver or
intestinal cells. Peppermint also accelerates LDL catabolism by increasing liver LDL receptors. In addition,
Mentha pipperita inhibits the activity of the enzyme fatty acid synthase (FAS) and increases the beta oxidation of
fatty acids, thereby effectively reducing fat storage. The concentration of thyroid hormones was not affected by
the treatments. In some studies, thyroid hormone concentrations increase with nutrition of mint and kefir.
Testosterone concentrations were significantly affected by experimental treatments. Changes in the hypothalamic-
pituitary-gonadal axis are the most important factors affecting the reproductive system. So far, the effect of many
different plant extracts on the hypothalamic-pituitary-gonadal hormonal axis has been investigated. Plant extracts
such as marjoram and ginger have been reported to increase testosterone, LH and sometimes FSH, and play an
effective role in activating the hypothalamic-pituitary-gonadal axis. Peppermint, with its special chemical
composition, can stimulate the signaling pathways of sex steroid production in the hypothalamic-pituitary-gonadal
axis. The effect of experimental treatments on pH and moisture of breast and thigh meat and their water holding
capacity was not significant.

Conclusion: According to this study and economic considerations, it seems that the combined use of 2% kefir
and 0.5% Mentha pipperita in drinking water can improve the performance and also modulate lipid profiles in
Japanese quails, as well as increase reproductive performance in males.
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Table 1- Ingredients and the chemical composition of basal diet
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!Supplied per kg diet: vitamin A, 86000 IU; vitamin E, 11000 IU; vitamin K3, 2200 mg; vitamin B12, 12 pg; vitamin D3,

3,000 IU; riboflavin, 4000 mg; niacin, 7830 pg; pantothenic acid, 17 mg; pyridoxine, 2460 mg; biotin, 150 mg, Fe, 75000

mg; Mn, 74500 mg; Zn, 64775 mg; 1, 869 mg and Se, 142000 mg.
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Table 3- Effect of Mentha pipperita extract and kefir in drinking water on weight gain (g per week) of Japanese quail during 1-35

days of age
Fell ialojl (glojlos
Parameters Treatments
sals Soy 0 als gl Mo ¥ S AoV S tasp 0 il gl SEM! p-value
control Mentha pipperita kefir 2% Mentha pipperita extract
extract 0.5% 0.5% + kefir 2%
(azdo )5 p55) (s
Body weight, g per week
Jol azan 17.50 17.50 18.77 17.62 0.584 0.378
Weekl
pod diin 42.50 42.25 42.56 43.50 1.120 0.869
Week?2
pow diin 44.62° 46.57% 46.50% 48.872 0.729 0.011
Week3
oyl aan 47.50° 48.75% 48.50% 51.722 0.811 0.017
Week4
JESIIEIN 30.67 32.95 32.42 34.00 0.966 0.157
Week5
5kl gllas

(P<O.05) 1iily o o sine ST sl i, o > e s Spyo b (slosSileo 20

1SEM: Standard error of the means,

2b Means with different letters within a row are statistically significant (p<0.05).

o5 3500 sk 5l Ml gl gol> slooy o8 23y ol 58
@ B pde 29y Cumer (i g (B)l5 ol (sl9ldg Se
29 Shed 2lie dlge Sl yg0 000 sl s puslio bulyd sl
Olob aslllan 53 395 o0 (L35S A2 g2 )3 (6 piae 3)Sdas g 48 e
a8ls| 488 aS” cawl ous o )153 (Yaman et al., 2006 ) -, o
039 ORI 9 % (39 ORI L (bsS do g Sumelsl Ol 4 o
3fdes (238 Joas o ps g allig) (S)hed Bpae SIS g 4l
2 bl glajles 80 (SSle awglie dSu e 90
g HDL LDL oS (55 (JynadS Jold LoDl sacilplia
S ol Ui ot .l oad odygl (8) Jgdo > iy 4 oS
clale op soml (P<e/0) 392 Sl ¥l p3 Joyuals clale
aw (P<7-0) 1 osmliia Y ¥ oF Jlow 3 oy & by S 65
9 pinlS 2ol 09,5 & Cuud (gD sz yobas ¥ 5 ¥ jles > LDL
clile  iilojl slajleg g1 (P<e/-0) il Lulsél HDL

D95 I3 gime S5

pow atin ) o (held] Ol 4 i g gl o )lac 9038
Cous ¥ gV jlews )0 a5 gyebdy fad olie bus Copd 2o sl
3929 LT Jos2) cdbidgse (2138 b co e V5 Y sless &
P>/ 0) adi odmlio (g )lel (gl V 5V sloss 2 9 ¥ o
2 glis ojlas b yp polite 4 &5 dagh 0 (F g
e S9y p U gl &S ol las wb bl (A5 gyl
Ormed Cuily cilhe imgh cpl wli & o)l plde o
iS¢ (Azizi et al., 2017) gl Luilol &5 conl oads [i)l58
godd glie bag Co b dem cel (Toghyani et al., 2015)
@ g b S )0l (S drgr g e 0 IS s S e
Pl S 5 gy (ol (oiomen g dizaj cpl > 43I (gl jimgy
Pgdi oo (2138 Jas o pd )3 dgme il S g gl o)las
Ol o3 W 54 S Y Ciliso gglaw (D i @l Sl s )
90 5 ool > 688 slaml g 3Skee ) 1) Sanby
Sjed & Cuus S o il 381 &S Wioly L ol 8wy ps
Vahdatpour and ) cul jboyesp oycomb 2,Slee 51wl
(Lovkova et al., 2001) |,Ken 4 1555y .(Babazadeh, 2016
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Table 4- Effect of Mentha pipperita extract and kefir in drinking water on feed conversion ratio (g / g) Japanese quail on a weekly

basis
L;Ze.L")'T sljles
m Treatments
sl . X AT
Darameters s Loy B alb gl o ¥ i Loy ¥ piS +ao)> 0 il glis
control  Menthapipperita S oo Mentha pipperita extract ~ SEM*  p-value
extract 0.5% 0 0.5% + kefir 2%
(p57p5) 2 s oyl
Feed: gain, g:g
ol i 2.34 2.47 2.46 2.42 0047  0.242
Weekl
Py 448 2.11 2.13 2.11 2.11 0023  0.903
Week2
P o Al 2202 2.292 2.92b 2.23p 0.019 0.038
Week3
polas i 3.00 2.08 2.05 2.96 0.044 0.086
Week4
pox ks 2.90 2.90 2.92 2.88 0030 0861
Week5
A)l..\;'\.'.',..;l dlk&‘

1SEM: Standard error of the means

(P<0.05) wsbso I sime M3 shls sy j 53 e b g b slagySils 2P

ab Means with different letters within a row are statistically significant (p<0.05)..

e sl omolinnsT by 5 (6Sole jliw o dl o3l
ol 650 soba ) (o sopBd oS > Bad e
GMs, HDL gzl clale (Clegg et al., 1999)
by Byl jl) 6 pKdey 9 cBli> Joo LDL Jgynals clale
HDL Jgyuls clale (19 YU g 315 oo 4 zgus jl Jg pudS
dpde Boe 9 o Gblen @ Ml s Ll el
b Oogo 3 (> LDL Jopls cdale (g b o oy
39 sblon @ Ml jlad il el J5 Jy S o9
Joyuls clale ials oS 5)ly Jlas! .(Moravej, 2008) »g. o0
Jo sl looxs S (il s & gl g5l balo > LDL
o am3 e s IS g5l oyl 1l ol ) oS 5 Lawgs LDL
o smelaast 2l 1) o2 g0 D g Ll oo £l W35S
Ohen g (wgd wles b |y plawdl lagoz 9 Gl
LS dlge Ay 3938l b &S W5, 45155 (Dosti et al., 2014)
Qo el 655 9 JgpdS Cale (b5 slrdrg 0y 4 lins Aile

il Callas pils gls b as was o jials ]y lewdl

4 gl o)las gabwgt SIS Gz jop Jlel g5l

2 50 0313 o a5 53 35290 gt 5 Jpodh OS5
COA- L bsl5 Juto ¥ (S ypiunt sl s gliss oy
OB 1) Joyds calu ais )3 g 03909 Jlae |y S SS9,
B 55 Loy g uds inlS 5 51 (4 duypo iy o
3l gl 4l SlS 3 clld a4 Galojl ol )3 glins e
Gk jl gl Jlb olS 5 ,Ses )b ;1 (Dosti et al., 2014)
lospl clale Jilil col oS gl slo clld il
039y ) Solho sl Vb clale &ly )5 Db 0 (5500
Gl 1y e > sl lagealig 5 b pin «SasS
5 sz Sl 0005 Osdsel i lgyho sl 15 wad o
Zubair and Leeson, ) s (g pd b fuuo (558 IS5 a5
oS 390 039) g Jg S Qo (pimen 9 05 lasle
gln e (Crossland, 1980) cowl Jg il jgals ] ases
55 1) LDL mud b5 08 o 55 LDL gl S il |
sl gl eopl g 938! (Clegg et al., 1999) uiS' o & s
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Table 5. Effect of Peppermint extract and kefir plasma metabolites in drinking water on Japanese quail

inlejl sl
Treatments
gt s oS et
Plasma metabolites control Mentha pipperita | & -, Mentha pipperita extract SEM!  p-value
extract 0.5% 0.5% + kefir 2%
(m /dLb)bé;er terol 178.50° 174.37° 173.50° 168.50¢ 1.402  0.0003
g S
Triglyiﬁi;g/dL) 194.002 189.002 188.00% 183.00° 2.310 0.0297
WHU‘DLT_?(l:nL;;ZﬁM 407 50.87° 52.00% 56.87° 1563  0.0081
{ﬁu(mﬁ 70.50° 66.37 65.12" 61.12° 1766 0.0011
(m /dl(_})sésl cose 193.13 193.87 194.37 194.12 2259 0.9816
g ucos
A)bjl:..;\ L5\.|a'>\

(P<0.05) w3l Jioisins SMST gl sy 5o 3 aslio b By b (laeSibs 2P

ISEM: Standard error of the means

ab Means with different letters within a row are statistically significant (p<0.05).

N A g dublo ;0 g0 o udS clale 8L 51.(2007
o Jyds ks el o8 3, (8 gl Sl b 20
daw 9 ly 9 audle Jg yulS” (Salma et al., 2007) 4,55 o>

5y sl auih e L8 el lie oMo > Slge
Sl S 98l LS oSl By (ol slacslon
908 JoSo g Bl alS g S 9 4y uuelS (65 SIS el
Zubair ) sy zals |y g5 gladg) chls S b gl ojlas
2 S 9 Jald glias o )lae 53U & Jous ;> .(and Leeson, 1996
ol 04 031> LIS (9 tgiad (9a)9n 9 (5439550 Siges9n
A o8 sadaps serge clale amde (U5 Gl b
e coodls Jlo ol (P>+/+0) €6, 13 tilejl eloylog
5 Elin @35 b idon slaggeysn clale o oy plis o gixe
CoU (5l e gl (g gl (gey9n Clale Bl o3l i
Chle (paly Sepba 88 L5 blojl lajles b
clale Glise cpyieS g 4b saalie (VAA) Y Jlowi 53 (g ytwgins
2 g (Pel00) o9 (/M) 20l jlas 4 bgrpe (g iwgins
2RSS belge o i ) 3L jdgmn ogeVBgun joce
P sbolas l glan J (oSt cul ol pias
o2b plol SUE—jdgnn —pugaVlgen (Jgey9n re p il
Kazemi et al., ) Ligsjpe sl gboylas odd (jo)l55 . cuwl
—ww (Hemayatkhah Jahromi et al., 2011) |.>i; 4 (2012
2S5 pi g 0 FSH (a5 5 LH (g ytmgins ljee il 8l

4s” (Toghyani et al., 2015) ,Ken 5 Slub (slasdlas )

o) 2 b Ssmgn o lsiedr S b b oy
ot a8 pldl (deS dr g2 )3 (el wlolo 5 e sloi9
cel Saelsl OT o i 1d a0 yd ¥ a1 ool 45 150l
Sldzgx ) picren e o JiS 09,5 4 Cud HDL il
352 Fely JsialS 5 sl 55 1 255,52l y> S oS 2isS
S b 555 Slatgn 5> Lowodly Jp il 5l Ll gdly )5
S iSl Ly JpulS win s & Cul oSas
ol osies il ilae Limed ol gl b 4 asl JewbsSY
Wlin G olSEes 53 Sgs0 SlameslS s Seo &S 1535
Taw ol ply g 283 )15 udgilio 3)90 1) 039 )3 39290 Jg ptudS
cllad gl a5 o luolisSY cdl (ialS g S uie s
P SoPss @ dius Golio el YL Sy
SausBlySee (S5 jobds g dim o Fly olhho slaSes
Taherpour et) s lge |y JgytudS adg5 ales o )68 ol&iwd
G puan &S Cal oyl oo (piee plo Glalllas gls (al., 2009
o9lsS oKy o 1) SVl lag Sl wsy bSSgmg
dyro saSol yidle z9d50 e b bapuslE)lg Seo 0l iulsél
OiSudss > Ay e el 039, el PH o 1 Ll Gl el
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Solio sl Jo S a4 5l Gl b sl ol Jlis
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Table 6. The effect of peppermint extract and kefir in drinking water on thyroid hormones and testosterone in Japanese quail

ialejl sl los
Treatments
el Wwli dopd il gl aop ¥ S aop ¥ S a0 kb gl SEMT p-value
Parameters control Mentha kefir 2% Mentha pipperita extract
pipperita 0.5% + kefir 2%
extract 0.5%
(59,9 £ 115 1.19 1.22 1.27 0172  0.782
(ng/mL) T3
(9,59 £ 1.61 1.67 1.62 1.72 0135 0584
T4 (pg/dL)
19 g 0.88¢ 1.25¢ 1.52b 1.982 0.148 0.001

Testosterone (ng/mL)

J)b.il;‘.w\ dUaﬁ\
(P<0.05) wislo jloisine SMST gl)l> sy 5 3 aslio nd By b (sloSibs 2P
ISEM: Standard error of the means
ab Means with different letters within a row are statistically significant (p<0.05).
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Table 7. Effect of peppermint extract and kefir in drinking water pH, moisture of meat (%) and water-holding capacity (%) in
Japanese quail

@3%.[")'] sl
Treatments
Y i +do ) 0 Jald gl
. . lop b Mals glis . Loy
S~ 2 Menthapipperita o 2 menthappperita  SEM! pvalue
Parameters control . kefir 2% Pipperita
extract 0.5% extract 0.5% + kefir
2%
W 5.95 6.10 6.05 6.17 0.195 0.726
& Breast
-l
pH i 6.30 6.42 6.49 6.56 0.215 0.826
Thigh
Aw
B 72.38 74.46 73.65 75.41 2.123 0.256
Casb, Breast
Moisture oh 74.19 76.53 77.80 78.41 3013 0452
Thigh
- Aw
O e pha&s s ls Bre:ast 56.61 59.23 57.16 58.32 1.952 0.187
Water-holding N
capacity T;)h 59.34 61.58 60.79 62.10 1.632 0.325
19

5yt (ollas
1SEM: Standard error of the means
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) 005 o))g]
CasgS gy PH 1 (otalof] slagsylosi 1 48 s L b
CubeS PH oy cpl 50 i yb a0 I dme (6)10aS5 cud)ls g
PH ol Lol 8,55 5158 ptalojl sloylo sl o )y 5 i
ol 3 0938 cusly iulial naS s gl b o 4is slag,less jo
Sy 5 4 g disw ) Gke oly cdsS PH o)p ool

0188315 (635 5 olSilegl g p)l5 (yloliis S caslisl 5l alaasg s
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