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Extended abstract

Background: Medicinal plants can have potential supportive effects by enhancing the body's
antioxidant system. These plant compounds are able to directly reduce the production of oxygen
free radicals during all types of stress by inhibiting the producing enzymes. Generally, probiotics
as food products are able to be freed from enzymatic digestion by mice and settle in large amounts
at the end of the digestive tract of the host, especially in the ceca. Studies have shown that
probiotics strengthen intestinal flora and the immune system, increase nutrient digestibility, and
improve growth performance. This research was conducted to study the effect of different levels
of Alpinia officinarum powder on growth performance, lipid profiles, and liver and antioxidant
enzymes in Japanese quails under heat stress conditions.

Methods: The experiment was conducted using 408 one-day-old quail chicks in the form of a
completely randomized design with 17 experimental units with six treatments and four
replications. Experimental treatments included 1- control (fed with a basic diet without A.
officinarum powder and probiotics), 2- basic ration with 50 mg of A. officinarum powder, 3- basic
ration with 100 mg of A. officinarum powder, 4- basic ration with 50 mg of A. officinarum powder
+ -/v g/kg of Lactofid probiotic, 5- basic ration with 100 mg of A. officinarum powder + -/v g/kg

of Lactofid probiotic, and 6- basic diet was Lactofid with -/v g/kg of probiotics. Performance traits

(weight gain, feed consumption, and food conversion ratio (FCR)) of quail chicks were
investigated at 20, 10, and 35 days old and the whole period. At the end of the test period, one
piece of birds was randomly weighed from each pen, Killed, and immediately skinned, and the
carcass and its parts were weighed afterward. At the end of the test period, one quail piece was
randomly selected from each unit to measure blood parameters.

Results: Addition of sea buckthorn powder A. officinarum and probiotics caused a significant
increase in body weight during rearing periods (p < 0.05). Body weight was affected by sea A.
officinarum powder and probiotics throughout the entire rearing period (1-35 days of age) (p <
0.05). The parameters of feed consumption in the entire rearing period were significantly affected
by experimental treatments (p < 0.05). The simultaneous use of 50 and 100 mg of A. officinarum
powder with 0.2 g/kg of probiotic significantly reduced feed consumption compared to the control
treatment, respectively. The lowest and the highest FCR values during the rearing periods and the
entire rearing period were observed in treatments 4 and 5 and the control treatment. A. officinarum
powder has antioxidant properties, stimulates the secretion of digestive juices, and possesses a
strong germicidal property. The menthol present in this essential oil increases the digestion and
absorption of nutrients by reducing the harmful microbes of the digestive tract and increasing the
secretions of the pancreas and other digestive organs and, as a result, the weight of quails. By
increasing the activity of digestive enzymes and neutralizing internal toxins produced by other
microorganisms, probiotics cause better functioning of the intestinal absorption level and
beneficial effects on poultry performance. Feeding A. officinarum powder and Lactofid probiotic
had a significant effect on lipid profiles (p < 0.05). Antioxidant substances in A. officinarum are
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mainly compounds with a phenolic hydroxyl group, double bonds, including flavonoids,
unsaturated fatty acids, and tannins. Polyphenolic compounds in galangal regulated the redox
homeostasis balance in chickens and reduced membrane lipid peroxidation, which led to a
reduction in the risk of free radical-related disorders and a decrease in serum triglyceride
concentration. Saponin in galangal limits fat absorption in the small intestine by binding to
triglycerides in the intestinal tract, which inhibits lipase activity. The highest and the lowest
concentrations of aspartate aminotransferase were observed in the control group and treatment 4,
respectively. The concentration of alanine transferase was significantly lower in the treatment
containing A. officinarum powder and probiotics than in the control group (p < 0.05). The
concentration of superoxide dismutase enzyme increased in the treatment groups containing A.
officinarum powder and Lactofid probiotic compared to the control treatment (p < 0.05). A.
officinarum powder and the probiotic, and their simultaneous use in the basic diet had no
significant effect on glutathione peroxidase enzyme concentration (p < 0.05). In a study, feeding
broiler chickens an experimental diet containing A. officinarum powder (250, 500, and 750 mg)
for 6 weeks resulted in increased levels of antioxidant enzymes, such as glutathione peroxidase,
superoxide dismutase, and catalase, which is consistent with the present study.

Conclusion: Based on the results of the present study, the use of A. officinarum powder and the
probiotic at the level of 0.2 g/kg improved body weight, feed consumption, and FCR, as well as
lipid profiles and liver and antioxidant enzymes in birds.

Keywords: Antioxidant, Alpinia officinarum powder, Lactofid probiotic, Lipid profile,
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Table 2. The effect of Galangal powder and probiotic on body weight gain (g per period), feed intake (g per period),

feed conversion ratio (g per g) in quail

1 0 £ Y Y ) o
P-value SEM T6 T5 T4 T3 T2 T1 Treatment
Weight ) ¢ 0)jg (a3l
(gain
0.010 114 53.91 55.75 54.54 53.81 52.38 52.35 (1-10 day) 59, V-V~
0.011 0.90 75.50% 76.68° 77.25% 73.50% 74.25® 71.25° (10-20 day) S35, VNV~
0.005 1.39 109.25% 110.00® 112,252 106.00% 108.93% 102.50° (20-35 day) S5jg, YV-YO
0.271 1.63 237.16° 238.43° 240.04° 233.50° 236.37° 233.29° (1-35 day) 59, V\-TO
(Feed intake) S1)55 C8yun0
0.790 021 88.25 89.25 88.50 89.50 89.25 89.50 (1-10 day) 559, V) +
0.01 0.93 187.50 186.50™ 185.50° 189.99% 188.59°¢ 191.49° (10-20 day) (Sjs, VV-Y~
0.356 1.32 394.50 392.50 390.75 396.00 395.75 400.25 (20-35 day) _5jq, YV-YO
0.048 2.39 670.25% 668.25° 664.50° 675.49% 673.59% 681.24% (1-35 day) 59, V=Y
(FCR) (olié a5 s
0.008 0.04 1.64% 1.60° 1.63° 1.69% 178 1.85 (1-10 day) 39, V=) -
0.012 0.04 2.48" 2.43 2.40° 2.58% 2,540 2.69° (10-20 day) (S5, \V-V+
0.002 0.05 3.61% 357 3.48° 3.73%® 3.63® 3.90° (20-35 day) S5, YV-YD
0.072 0.02 2.82% 2.80° 2.77° 2.90% 2.87% 2977 (1-35 day) 59, V=Y

SEM: standard error of the mean.

0o 3,5kl sl SEM

A(P<0.05) cusl Jlo gime BT glyly )y 50 ailiin jue By b sbo,:Sileo

a, b: Means with different letters within a row are statistically significant (p<0.05). )
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g 3855V Signgn p)SshS 32 )51 olyen s b opr =F ABuSY Sifsugn p)S5hS 50 p)S 1Y

Experimental treatments include: 1- Control (without Galangal powder and probiotics, feeding with basic diet), 2- Basic ration with 50 mg of Galangal
powder, 3- Basic ration with 100 mg of Galangal powder, 4- Basic ration with 50 mg of Galangal powder + 0.2 g/kg Lactofid probiotic, 5- Basic ration

with 100 mg of Galangal powder + 0.2 g/kg Lactofid probiotic, 6- The basic diet was lactofeed with 0.2 g/kg probiotic.
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Table 3. The effect of Galangal powder and probiotics on plasma metabolites in Japanese qua

5 o ¥ ¥ Y ) Slass
P value SEM T6 T5 T4 T3 T2 Tl Treatment
0.001 063 16450 16300  160.75°  167.75°  166.25°  175.50° (s 2 5 he) Jgyiuds
Cholesterol (mg/dL)
0037 055  16325°  16L75"  160.75°  164.75"  16425°  174.00° (e g2 p 5 ske) dmclS s
Triglyceride (mg/dL)
0.029 1.11 11275  11350°  112.50° 11012  110.40° 100.25° Y IS b eBoned
HDL (mg/dL)
0.030 0.90 41.75 40.32° 38.40° 44.00% 43.16 50.00° (3 2 25 ko) Ol S b B9 50
LDL (mg/dL)
reSuke) onb ks IS L nSonsnd
0. 200 0.22 32.65 32.35 32.15 32.95 32.85 31.20 (52 o>
VLDL (mg/dL)
0.952 1.65 344.82 345.50 347.47 347.75 346.00 350.00 (s 2 25 ske) 595
Glucose (mg/dL)

0o 3kl slbs SEM
SEM: standard error of the mean. i
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292 395N Sgngny pSokS 1 p)S IV olyan a0y —F 8GN Sgngy p)SkS  p)S Y
Experimental treatments include: 1- Control (without Galangal powder and probiotics, feeding with basic diet), 2- Basic ration with 50 mg of Galangal
powder, 3- Basic ration with 100 mg of Galangal powder, 4- Basic ration with 50 mg of Galangal powder + 0.2 g/kg Lactofid probiotic, 5- Basic ration

with 100 mg of Galangal powder + 0.2 g/kg Lactofid probiotic, 6- The basic diet was lactofeed with 0.2 g/kg probiotic.
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Table 4. The effect of Kolanjan powder and probiotics on liver enzymes and antioxidants in quail

5 o ¥ ¥ Y ) o

P value SEM T6 T5 T4 T3 T2 T1 Treatment (U/L)
0.001 0.52 167.00> 165.75b 164.75° 169.25° 168.75 178.00* (AST) jlyaunil giel b5 lonol
0.028 0.61 21.75° 21.02° 20.97° 23.50° 22.47° 28.25° (ALT) 3yaunily oVl
0.001 0.41 112.75% 113.50% 114.25% 112.00° 111.50° 107.00° (SOD) 3bgoun 21 2900
0.751 14.76 1600.00 1625.00 1600.00 1555.00 1568.75 1544.25 (GPX) jlauSlyy 556415

SEM: standard error of the mean.

oSbe 5kl ¢l SEM

A(P<0.05) sl Jlo gime BMB] (glyls Chd) j 3> ailiio pue By b sl Sibio

a, b: Means with different letters within a row are statistically significant (p<0.05). )
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g 3855V Sigrgn p)SshS 32 )5 I olyen a0y —F BSSY Sisugn p)S5hS 50 )5V

Experimental treatments include: 1- Control (without Galangal powder and probiotics, feeding with basic diet), 2- Basic ration with 50 mg of Galangal
powder, 3- Basic ration with 100 mg of Galangal powder, 4- Basic ration with 50 mg of Galangal powder + 0.2 g/kg Lactofid probiotic, 5- Basic ration

with 100 mg of Galangal powder + 0.2 g/kg Lactofid probiotic, 6- The basic diet was lactofeed with 0.2 g/kg probiotic.
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