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Extended Abstract

Background: Increasing concerns about antimicrobial resistance and the consequences of long-
term antibiotic use in the poultry industry have attracted attention toward safe and natural
alternatives. Two widely used approaches in this area are phytogenic feed additives rich in
bioactive compounds and probiotics, which can improve intestinal microbial balance, enhance
antioxidant status, and improve digestive efficiency, thereby promoting health and production
performance. Purslane (Portulaca oleracea) exhibits remarkable antioxidant, anti-inflammatory,
and antimicrobial properties due to its content of omega-3 polyunsaturated fatty acids, flavonoids,
polyphenols, vitamins, and minerals. On the other hand, the yeast Saccharomyces cerevisiae, as
a well-known probiotic, improves gut microflora balance, enhances digestion and nutrient
absorption, and stimulates mucosal immunity. Japanese quail (Coturnix japonica) is considered
a suitable experimental model for evaluating the nutritional effects of these compounds due to its
rapid growth and favorable feed conversion ratio. Therefore, the present study aimed to
investigate the effects of different levels of purslane seed powder and S. cerevisiae yeast on the
productive performance, carcass traits, gastrointestinal pH, intestinal microflora, antioxidant
enzyme activity, serum biochemical indices, and intestinal morphology in Japanese quails.
Methods: The trial was conducted as a completely randomized design with four treatments and
five replicates per treatment, each containing 10 same-age male and female birds. The treatments
were (1) a basal diet (control), (2) a basal diet + 1% purslane seed powder, (3) a basal diet + 2%
purslane seed powder, and (4) a basal diet + 0.5% S. cerevisiae yeast. Diets were formulated to
be iso-caloric and iso-nitrogenous according to NRC (1994) recommendations. The experimental
period lasted 42 days. The recorded productive indices were final body weight, daily weight gain,
feed intake, and feed conversion ratio (FCR). Carcass yield and percentages of liver, heart,
abdominal fat, and gizzard were measured after the slaughter of representative birds. Intestinal
contents were sampled to enumerate Escherichia coli and Lactobacillus spp., and gut pH was
determined with a digital pH meter. Oxidative status and serum biochemistry, viz.
malondialdehyde (MDA) and the activities of superoxide dismutase (SOD) and glutathione
peroxidase (GPx), as well as total cholesterol (TC), triglycerides (TG), high- and low-density
lipoproteins (HDL, LDL), and liver enzymes AST and ALT, were assessed using commercial
kits. For morphometric analysis, hematoxylin—eosin-stained sections of the duodenum and ileum
were prepared to measure villus height, crypt depth, and the villus-to-crypt ratio. Data were
analyzed in SAS software, and means were separated by Duncan’s test at p < 0.05.

Results: Supplementation of 2% purslane seed powder significantly reduced E. coli counts to
approximately 1,600 and markedly increased Lactobacillus counts to around 23,500 compared to
the control. The S. cerevisiae yeast likewise decreased E. coli and elevated Lactobacillus relative
to the control, although the magnitude of this change was lower than that observed with 2%
purslane. Regarding carcass characteristics, neither purslane nor the yeast affected carcass
percentage or most individual organs; however, liver percentage declined significantly in the 2%
purslane group, suggesting a potential alleviation of lipid load and improved metabolic status.
Intestinal pH decreased in the additive groups, with the greatest drop seen in birds receiving the
yeast, an environment conducive to acid-tolerant beneficial bacteria, such as lactobacilli.
Systemically, the 2% purslane treatment significantly lowered MDA and increased the activities
of SOD and GPx, indicating strengthened antioxidant defenses and reduced lipid peroxidation.
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The same treatment improved the lipid profile: TC, TG, and LDL were reduced compared to an
increase in HDL. Histological evaluation showed that dietary purslane at 1% and 2% significantly
enhanced villus height and the villus-to-crypt ratio and reduced crypt depth in both the duodenum
and ileum. These changes are consistent with the enlarged absorptive surface area and improved
digestive efficiency. The yeast also exerted favorable effects on these morphometric variables,
though generally to a lesser extent than 2% purslane. Collectively, both additives modulated the
gut milieu toward beneficial populations and structural optimization, but purslane at 2% achieved
the most comprehensive improvements across microbial, morphological, and biochemical
endpoints. The suite of bioactive constituents present in purslane seed—omega-3 fatty acids
together with flavonoids and other polyphenols—Ilikely underlies the observed functional
benefits. Omega-3s can temper inflammatory pathways and support membrane integrity, while
phenolic antioxidants scavenge reactive oxygen species, thereby lowering oxidative stress and
protecting the intestinal epithelium. In parallel, a reduction in luminal pH and the associated
increase in short-chain organic acids favor the proliferation of commensal lactobacilli and
suppress opportunistic pathogens, such as E. coli, promoting colonization resistance and a more
stable microbiota. S. cerevisiae may complement these actions by providing growth factors and
metabolites that stimulate beneficial bacteria, improving nutrient assimilation, and indirectly
enhancing digestive enzyme activities. Nonetheless, in the present experiment, the breadth and
intensity of responses favored the 2% purslane inclusion over the yeast alone, suggesting that the
phytochemical matrix of purslane seeds confers multi-targeted effects that extend beyond
microbiota modulation.

Conclusion: Overall, adding purslane seed powder—particularly at 2% of the diet—improved
the intestinal microbial balance by reducing E. coli and enriching Lactobacillus, strengthened
antioxidant capacity (higher SOD and GPx, lower MDA), mitigated lipid peroxidation, refined
the serum lipid profile (lower TC, TG, and LDL and higher HDL), and optimized intestinal
architecture by increasing villus height and the villus-to-crypt ratio and decreasing crypt depth.
These convergent changes translated into a more favorable gut environment and likely more
efficient digestion and absorption, thereby supporting general health in Japanese quails. The S.
cerevisiae yeast also produced beneficial shifts in gut flora and reduced pH, but its impacts on
certain morphometric and biochemical metrics were less pronounced than those achieved with
2% purslane. Purslane seed powder, therefore, emerges as a practical phytogenic feed additive to
enhance health and productivity in quails while aligning with strategies to curtail antibiotic
dependence in poultry systems. Future work should examine higher inclusion levels and
combined use with yeasts, as well as longer-term monitoring of performance and immune
markers, to define dose—response relationships and the durability of benefits.
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Table 3. Effects of Experimental Treatments on the Performance of Japanese Quails

5 oyl 58les p cialojl slajlas 36 Y Joas

A e & e e P alol e
(p5)p55 0358 (p5)e5S 0y be P55 Mg Loy Experimental
Egg Mass (g) Average Egg Weight (g) Egg Production (%) Treatment
0 JS pleair ek ppais Jlaia o plhyais ppediin ppaia Jlaie o pleais ppeaia ppais Jglais
Total Week 4 Week 3 Week 2 Week 1 Total Week 4 Week 3 Week 2 Week 1 Total Week 4 Week 3 Week 2 Week 1
6.72¢ 8.29° 7.56° 6.67° 6.3° 8.67° 9.01° 8.69° 8.35° 8.42° 77.63* 91.1T° 86.98 80.00° 74.60* \
7.76b 9.29° 8.80° 8.1° 7.08 9.84b 10.03° 9.95° 9.91° 9.39° 77.92 92.07° 88.57 81.90 75.24 Y
8.928 10.89: 9.952 9.07 8.33 10.95% 11.17* 10.99* 10.83% 10.75* 90.00* 97.46* 90.47 83.80¢ 77.46* ¥
9.08° 11.00 10.30° 9.42: 8.20° 11.36* 11.63% 11.05* 11.36* 10.85* 82.552 94.602 89.52¢ 82.852 77.552 ¥
0.177 0.20 0.176 0.27 0.42 0.134 0.305 0.157 0.152 0.134 321 2.44 1.61 1.38 1.73 SEM
0.0001 0.0001 0.0001 0.0005 0.20 0.0001 0.0001 0.0001 0.0006 0.003 0.49 0.05 0.50 0.72 0.90 P- value

(4 jgpwr puasserlog ) l5Lw) oo duoyd [0 + sl Jlowy =¥ 48)3 11 D9 Ao > ¥ + 2l

Slos =Y 5 0 3 doyd )+ bl Hles Y (4l (g 0ye) ol ) ol bajles

Treatments: 1 — Control (Basal diet); 2 — Control + 1% Purslane seed powder; 3 — Control + 2% Purslane seed powder; 4 — Control + 0.5% yeast (Saccharomyces cerevisiae).

Different superscript letters in the same column indicate significant differences (p < 0.05).
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Table 4. Effects of Experimental Treatments on Carcass Components, Intestinal pH, and Liver Weight

239 43 () oK (%) A5 2 2 (%) 28 () asY alesl sles
. . o o Abdominal Fat N o, o, Experimental
Intestinal pH Gizzard (%) Heart (%) (%) Liver (%) Carcass (%) Treatments
7.530 1.94 0.85 2.35 2.34 70.14 \
7.55q0 2.01 0.77 2.4 2.13qb 71.38 v
7.54> 2.15 0.94 2.35 2.85% 73.98 v
7.57 2.16 0.89 22 2.46 72.51 ¥
0.004 0.1 0.065 0.151 0.193 1.864 SEM
0.0001 0.25 0.38 0.26 0.0001 0.53 P- value
uastlog ) 5w) yodo o yd [0+ 1l Jlogy —F 48)3 )1 0 oy ¥+ Jald Hlai =V a8 )3 )1 13 duoyd ) + Jald e =V (a4l (o) dals =Y Jolis o jloys
(g

Treatments: 1 — Control (Basal diet); 2 — Control + 1% Purslane seed powder; 3 — Control + 2% Purslane seed powder; 4 — Control + 0.5% yeast
(Saccharomyces cerevisiae).

(P <+ 140) Kid Y ime AW Gl gty )3 Gl e By
Different superscript letters in the same column indicate significant differences (p < 0.05).
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Table 5. Effects of Experimental Treatments on Egg Quality Traits of Japanese Quails

035 S5y sl LB cuaS asls Ly FL{;;.;.:! dwg Cwolbus (1) dtwy (%) odsiw (%) 035 o
0, 0, -
Yollrlid%glor Intemal(g)ugl)ity Unit Shgl{lgé‘irn;n)gth Shell('}nl?ilc)kness S(Ll/i;l Albumen (%) Yolk (%) Treatment

5.50 73.26 0.61 0.194 7.18 57.10 35.30 1
5.25 77.68 0.63 0.195 7.14 56.40 35.12 2
5.75 79.59 0.64 0.205 7.20 56.25 35.10 3
5.50 78.72 0.63 0.180 7.16 56.32 34.25 4
021 041 522 025 026 .75 .05 SEM
0.151 0.012 0.601 0.201 0.45 0.601 0.154 P-value

unsnrlogyBT) yoseo dioyd + [0+ 38l Jlaws —F 483 )1 135 Mo )d ¥+ bl Jlas -V a8 )3 4y 13g duo)d Y+ bl Hles Y (4l o) wals =Y ol s las

(g

Treatments: 1 — Control (Basal diet); 2 — Control + 1% Purslane seed powder; 3 — Control + 2% Purslane seed powder; 4 — Control + 0.5% yeast

(Saccharomyces cerevisiae).

p < o40) st o gme BB Gl gto g D sy e gy

Different superscript letters in the same column indicate significant differences (p < 0.05).
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VAY 3,Sles y Saccharomyces cerevisiae yozxo o (Portulaca oleracea) 48,5 )3
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Table 6. Effects of Experimental Treatments on the Intestinal Morphology of Japanese Quails

in oRSls () Cop S Bos (um) 5 65 lesl Jloss

Villus Index Crypt Depth Villus Height Treatment
poibl andjeld poill andjgld poill andjgld
Tleum Duodenum lleum Duodenum Ileum Duodenum
10.38 22.35 46.30a 53.88a 445.44a 561.15a \
10.33 24.23 42.62b 49.40a 450.43a 882.11¢c A
11.48 25.24 41.46b 40.40b 465.45b 885.15¢ Y
10.05 22.56 43.26b 50.51a 450.46a 641.13b ¥
0.38 0.75 0.8 1.28 15.59 2431 SEM
0.065 0.06 0.03 0.02 0.046 0.04 P- value

oo duoyd o0+ aals Jlaw —F g 483 4L 0g Mo ¥ dald jles Y @B Hh g dopd )V el jlas Y [l 6 o) wals - ol byles
(g pussrlog) L)

Treatments: 1 — Control (Basal diet); 2 — Control + 1% Purslane seed powder; 3 — Control + 2% Purslane seed powder; 4 — Control + 0.5% yeast
(Saccharomyces cerevisiae).

(P < o 140) Kid Y pime AR Gl gy 3 Gyl By
Different superscript letters in the same column indicate significant differences (p < 0.05).
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Table 7. Effects of Experimental Treatments on Liver Enzymes and Blood Parameters

MDA G})X SOD LDL HDL TG TC AST ALA ("
(nmol/ mL) (ng/ mL) (U/ mL) (mg/ dL) (mg/ dL) (mg/ dL) (mg/ dL) (IU/L) (IU/L) I
0.35a 0.43a 0.42a 198.55a 34.00 247.66a 282.21a 151.00 8.12a 1
0.29b 0.42b 0.48a 180.21b 40.21 200.65b 252.11b 152.05 8.80b 2
0.15¢ 0.59b 0.65b 136.15¢ 47.92 105.21¢c 261.15b 155.6 9.21c 3
0.34a 0.44b 0.50a 181.65b 64.62 220.26b 190.21¢c 153.56 8.91b 4
0.025 0.044 0.032 9.57 3.86 7.49 10.56 10.259 0.811 SEM
0.008 0.02 0.001 0.003 0.07 0.002 0.002 0.29 0.004 P- value
oo Moy [0 + sald Hles =¥ 5 A3 )1 e Ao ¥+ dald Hles Y @id )1 g dopd ) F dals g =Y (Gl o) sals =Y ol b lay
(i puslog L)

Treatments: y]L;Achgérv?! i(u]?:)i.sal diet); 2 — Control + 1% Purslane seed powder; 3 — Control + 2% Purslane seed powder; 4 — Control + 0.5% yeast
(p < /-] disan I3 dine IS LIS gty 53 LSy e B9
Different superscript letters in the same column indicate significant differences (p < 0.05).
oS Jlbtuwj LSy jpan 0 on Gluws] ol gl 585108 (o ] (g0 s L
{(Chen et al., 2012) el OgalianSTy [ Silis oS (MDA) sales e oo
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Table 8. Effects of Experimental Treatments on Intestinal Microflora

(£5 2 23) gkl (68 (55 12 3) SYSLd 8l (8L o
Lactobacillus* (per g) Escherichia coli* (per g) Treatment

8833d 300a
10083c¢ 3250b 2
23500a 1600c 3
11333b 3216b 4
892.67 380.16 SEM
0.0001 0.0001 P- value

oo dopd [0+ ald Hles =¥ g 83 )0 e Aoy ¥+ ald Hles Y @Bd 4L g doyd )+ el jlag =Y (Al o) als =Y ol eyl

(i pusaslog L)

Treatments: 1 — Contrql (Basal diet); 2 — Control + 1% Purslane seed powder; 3 — Control + 2% Purslane seed powder; 4 — Control + 0.5% yeast

(Saccharomyces cerevisiae).
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Different superscript letters in the same column indicate significant differences (p < 0.05).
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