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Abstract | This study investigated the efficacy of Allium fistulosum L. powder supplemented in the basal diet on the
immune response against the Newcastle Disease (ND) virus and the growth performance of the local chickens. One-
day-old chicks (n=400) were allocated to a completely randomized design with four replicates of five treatments.
Chickens in treatment T1 were not supplemented with any powder in the basal diet. Chickens in treatment T2 were
supplemented with chlortetracycline with 10 mg/kg feed. Chickens in treatment T3, T4, and T5 were supplemented
with 4. fistulosum L. powder with 5 g/kg, 10 g/kg, and 15 g/kg feed, respectively. The experiment lasted 14 weeks. All
chickens were vaccinated against Newcastle Disease on days 7,21, and 60. Sixteen blood samples were taken from each
treatment on days 49, 74, and 81. The HI test measured the serum antibody level against the Newcastle disease virus.
The results showed that A. fiszulosum L. powder supplementation (10 g/kg) in the basal diet increased the antibody
titer against, while chlortetracycline (10 mg/kg) in the basal diet had a low antibody titer against ND virus in chickens
on 49 days of age. Feed intake and feed conversion ratio were similar among the five treatments. Weight gain was
significantly different among the five treatments. Weight gain was significantly higher in T2, T3, and T5 treatments
than in control treatment T1.The supplementation of A. fistulosum L. powder at 5 g/kg and 15 g/kg feed improved the
weight gain of chickens.
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INTRODUCTION

In livestock  production, antimicrobial compounds
are commonly used for controlling diseases and
promoting growth. Antibiotic growth promoters have
been banned due to their cross-resistant and the risks of
multiple drug resistance in human pathogenic bacteria.
Therefore, selecting medicinal plants that have efficacy in
preventing and treating animal diseases can replace the
role of antibiotics, which are being resisted by bacteria
is necessary. Many studies were done to find alternative

sources of antibiotics in animal diets through phytobiotics
from herbs or plant extracts (Goodarzi ez a/.,2013). Many
plant products contain bioactive compounds with broad
antimicrobial, antifungal, and antioxidant properties
(Chang and Cheong, 2008; Vlase ez a/., 2013; Tigu ez al.,
2021). The genus Al/ium includes several species, a few
of which are essential as food plants and as drugs in folk
medicine, notably garlic Allium sativum L., onion Allium
cepa L., and scallion Allium fistulosum L. Scallions are
herbaceous perennials with a strong onion or garlic scent,
easy to grow and commonly used as a food additive,and they
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are always present in every Vietnamese cuisine. In Vietnam,
scallions are also one of the herbs used as traditional
medicine in treating the common flu, feeling hot or cold
for people; the chopped plant or extract juice is mainly
used as a traditional medicine to treat or prevent common
flu for local chickens. The medicinal properties of A/fium
Jistulosum are linked to flavonoids, furostanol saponins,
cinnamic acid derivatives, thiolane-type sulfide, and
various other bioactive compounds. Studies have shown it
possesses anti-obesity, anti-viral, antimicrobial, anti-tumor,
antioxidant, anti-inflammatory, and immunomodulatory
effects (Balkrishna ez a/., 2023). Although scallions have
been well known for their medicinal properties, there is
very little available information emphasizing the growth
performance and immune-stimulating effect of scallions in
chicken.

Poultry is sensitive to several pathogens; among them,
Newcastle disease occurs frequently in chickens and causes
economic loss for the farmers. Khatun ez a/. (2018) reported
a huge financial loss in Bangladesh due to the outbreak of
Newcastle disease in village chickens. The study found an
adverse impact on household dietary diversity and animal-
source food consumption. Newcastle disease is a severe
contagious viral disease causing up to 100% mortality
in susceptible chickens during devastating outbreaks.
Although the vaccine for Newcastle disease has been used
for a long time in poultry farming, the effectiveness of
vaccination has been affected by several factors, including
vaccine virus strains, hosts, etc. (Dimitrov ez a/.,2017). Thus,
supportive methods are essential to improve the ability of
chickens to be immune against Newcastle disease. This
study evaluated the impact of different levels of scallion
powder supplementation in the basal diet on growth
performance and antibody titers against Newcastle disease
virus in chickens vaccinated against Newcastle disease.

MATERIALS AND METHODS

EXPERIMENTAL DESIGN

Four hundred one-day-old local chickens (Vietnamese
crossbred Noi) were used; they were allocated according to
a completely randomized design with four treatments and
four replicates. In each treatment, 20 one-day-old chickens
were placed in a cage and freely accessed feed and water.
‘Those chickens were purchased from the Center of Animal
Breed in Ben Tre province, Vietnam. During the starter
phase, the chickens were used the same basal diet and
water. The basal feed of DeHeus code 6930 (Netherlands)
was supplied for those chickens. The introduction of the
treatments began when the chicks reached 15 days of
age. The experiment lasted 14 weeks (98 days of age). The
experimental treatments were arranged as follows:

T1: ND vaccination and the basal diet without

chlortetracycline and A. fistulosum L. powder
T2:NDvaccination and the basal diet with chlortetracycline
10 mg/kg

T3: ND vaccination and the basal diet with 4. fistulosum L.
powder 5 g/kg

T4: ND vaccination and the basal diet with 4. fistulosum L.
powder 10 g/kg

T5: ND vaccination and the basal diet with 4. fistulosum L.
powder 15 g/kg.

VACCINATION OF CHICKENS

All chickens in the experiment were vaccinated against
Newcastle Disease on days 7,21, and 60. Newcastle disease
vaccines included two types of freeze-dried vaccines,
Newcastle strain Lasota and M (Navetco, Viet Nam). Each
dose of Newcastle strain Lasota contains at least 10° EID, |
of the ND strain Lasota, and the vaccine was administered
by ocular and nasal instillation for chickens on days 7
and 21. Newcastle strain M contains at least 10° EID,
of the ND strain M, and the vaccine was administered by
intramuscular injection for chickens on day 60.

COLLECTION AND STORAGE OF BLOOD SERUM

To determine antibody titers against Newcastle Disease, the
blood samples were randomly collected from 240 chickens
aged 49, 74, and 81 days (16 chickens were randomly
collected from each treatment for each age stage) according
to the recommendation of Vietnamese standard TCVN
8400-4:2010 of the diagnostic of Newcastle disease. Blood
samples were collected from the wing vein and immediately
transferred into 1 mL eppendorf tubes. The blood samples
were allowed to clot at room temperature for about 1 hour
and in the refrigerator for another 1 hour. The serum was
separated by centrifugation at 3,000 rpm for 15 minutes.
The serum was aspirated into a serum collecting tube with
a micropipette. It was stored at -20°C until antibody titer
against ND was determined.

DETERMINATION OF ANTIBODY TITERS

Antibody titer against ND virus in serum was determined
by hemagglutination inhibition (HI) test as described
by (OIE, 2021). The geometric mean titer (GMT) was
presented as reciprocal log2 values of the highest dilution
that displayed HI. GMT was calculated mathematically
using the following formula (Villegas, 2008): GMT =
antilog (average endpoint tube number - 1) x (log of the
factor) + (log of reciprocal of first dilution).

STATISTICAL ANALYSIS

Statistical analysis was performed using the Minitab 16.0
software program. The variance analysis was conducted
using the general linear model for the growth performance
of the local chickens. Differences between dietary
treatments were determined by using Tukey’s pairwise
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comparisons. Fisher’s exact probability test was used for
the immune response of chickens. P < 0.05 was considered
statistically significant, and P < 0.01 was considered
enormously significant.

Table 1: Eftect of 4. fistulosum L. powder on antibody titer

of chickens vaccinated against Newcastle virus.
Treatments P
TI T2 T3 T4 Ts5 value
49 Total chickens 16 16 16 16 16
Positive chickens 16 16 16 16 16
Protected chickens 12 8 12 16 12

Day Criteria

Proportion of 75.0 50.0 75.0 100 75.0 0.435
chickens (%)
GMT 13.45 6.73 11.31 19.03 11.31

74  Total chickens 16 16 16 16 16
Positive chickens 16 16 16 16 16
Protected chickens 16 16 16 16 16

Proportion of 100 100 100 100 100
chickens (%)
GMT 45.25 26.91 45.25 32.00 26.91

81 Total chickens 16 16 16 16 16
Positive chickens 16 16 16 16 16
Protected chickens 16 16 16 16 12

Proportion of 100 100 100 100 75.0 0.541

chickens (%)

GMT 22.63 19.03 26.91 22.63 9.51
RESULTS AND DISCUSSION

THE EFFICACY OF DIFFERENT LEVELS OF ALLIUM
FISTULOSUM L. POWDER (A. FISTULOSUM POWDER)
SUPPLEMENTED IN THE BASAL DIET ON IMMUNE STATUS
AGAINST NEWCASTLE DiSEASE (ND) virus

'The results in Table 1 showed that on day 49, the chickens
in treatments T3, T4, and T5 had the high ND antibody
titer with GMT from 11.31 to 19.03 and achieved
the high proportion of chickens from 75% to 100% in
which treatment T4 (10 g/kg 4. fistulosum L. powder
supplementation in the basal diet) achieved 100%. On
the contrary, the chickens in treatments T2 (10 mg/kg
chlortetracycline supplementation in the basal diet) had
lower ND antibody titer with GMT 6.73 and achieved a
low proportion of chickens at 50%. Results of the present
study indicated that antibody titers against Newcastle
Disease virus antigen were better in chickens receiving 4.
Jistulosum L. powder supplementation than in chickens
receiving chlortetracycline supplementation. The result of
the previous study indicated that herd immunity could
only be achieved if a high proportion of chickens (>
85%) have a high antibody titer (log2 HI titer> 3) after
vaccination (Van Boven ez a/., 2008). Therefore, the third

vaccination is necessary. On day 74 (14 days after the
third vaccination), ND antibody titers of the chickens in
all treatments increased with GMT from 26.91 to 45.25
and achieved a high proportion of chickens (100%), and
the herd immunity lasted 81 days of age. The present study
showed that high antibody titers were developed 49 days
after the second vaccination against ND. The GMT of
experimental chickens reached the protection level against
the Newcastle virus according to Vietnamese standard

TCVN 8400-4:2010.

GROWTH PERFORMANCE OF THE LOCAL CHICKENS
Besides, the results in Tables 2 and 4 showed the average
teed intake and feed conversion ratios were similar among
the five treatments. However, the results in Table 3 showed
that the weight gain of chickens among the five treatments
was significantly different (P < 0.001).

Table 2: The eftect of A [fistulosum L. powder
supplementation on feed intake of chickens (g/chicken/
week).

Week of age Treatments P

T1 T2 T3 T4 T5
1-2 280.3 280.3 280.3 280.3 280.3 -
3-10 2531.5 2525.6 2481.8 2392.4 2540.2 0.952
11-14 2031.5 1964.1 2037.0 1884.0 2044.2 0.851

Total (1-14) 4843.3 4769.9 4799.1 4556.7 4864.7 0.914

Table 3: The effect of A [fistulosum L. powder
supplementation on weight gain of chickens (g/chicken/
week).

Week of Treatments P

age T1 T2 T3 T4 T5

1-2 934 973 94.3 948  96.6 0.190
3-10 927.1¢ 1061.7* 1042.9* 955.4> 1015.0* 0.002
11-14  538.6> 552.8® 582.4* 518.3> 588.2* 0.001
Total 1559.1> 1711.8* 1719.7* 1568.5" 1699.8* <0.001
(1-14)

Means with different letter (row) superscripts are significantly

different (P<0.05).

Table 4: The effect of A fistulosum L. powder

supplementation on the feed conversion ratio of chickens.

Week of age FCR

T T2 T3 T4 T5 P
1-2 3.01 288 297 296 290 0.192
3-10 274 237 238 250 250 0.355
11-14 3.76 356 350 3.63 3.47 0.852
Average (1-14) 3.11 2.78 279 290 2.86 0.511

IMMUNE RESPONSE OF CHICKENS TO ND VACCINE
On 49 days after the second vaccination against ND,
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the chickens receiving 10 g/kg A. fistulosum L. powder
supplementation (treatment T4) had high titers and
consistently high titers throughout three sampling
periods. It seems that 10 g/kg A. fistulosum L. powder
supplementation in the basal diet could improve vaccinated
chickens’ immunity against Newcastle disease at a young
age. Allium fistulosum L. is a common Allium plant with
antimicrobial properties due to its high concentration
of sterols and sulfuric compounds (Vlase ez 4/, 2013).
Besides, 4. fistulosum contains bioactive components,
including allicin, quercetin, and isoquercitrin (Tigu e a/.,
2021). Han ez al. (1995) reported that allicin enhanced
immune response. According to (Rahman, 2007), allicin
has high permeability across bacterial cell membranes to
inhibit bacterial proliferation. Allicin and its derivatives
have been shown to have an inhibitory effect against
Gram-positive and Gram-negative organisms, fungi, and
viruses, including influenza viruses (Chang and Cheong,
2008). Moreover, quercetin also inhibited the growth of
bacteria because quercetin could damage the structure
of bacterial cell walls and inhibit protein synthesis and
DNA replication of bacteria (Calderon-Montano e al.,
2011). Isoquercitrin had antifungal solid activity (Yun
et al., 2015). Ueda ez al. (2013) also reported that the 4.
Jistulosum mucus was found to enhance natural immunity
by increasing interferon (IFN)-y production from spleen
cells and natural killer (NK) activity. These findings
indicate that oral administration of mucus can augment
the body’s innate immune response in experimental mice.
Thus, it can be assumed that 4. fistulosum L. powder in this
study effectively enhanced the immune status of chickens,
especially in preventing Newcastle disease.

PERFORMANCE OF CHICKENS

The weight gain of chickens in treatments T2,T3, and T5
was higher than in treatments T1 and T4. This indicated
that chlortetracycline supplementation (10 mg/kg) and
A. fistulosum L. powder supplementation (5 g/kg and 15
g/kg) in the basal diet could increase the weight gain
of chickens. Although chicken groups supplied with
chlortetracycline and 4. fistulosum L. powder gained
weight, using antibiotics in feed was prohibited in actual
animal husbandry. Moreover, using alternative methods,
including herbs, can bring more benefits to the animals.
Yazing et al. (2021) indicated that supplementation with
Allium mongolicum Regel (AM) and AM extracts could
increase growth performance, carcass quality traits, and
some healthier fatty acids in sheep. In this study, chickens in
the treatments supplemented with A. fistulosum L. powder
had a higher weight gain because scallions contained many
beneficial ingredients for chickens. Compounds in A.
Sistulosum L., including disulfide, trisulfide, thiosulfinate,
and thiosulfonate could kill roundworms (Tada e al,

1988). The diallyl sulfides, flavonoids, vitamin C, and

carotenoids in A. fistulosum L. are believed to have a
beneficial effect on the growth performance of chickens
(Rattanachaikunsopon and Phumkhachorn, 2009).
Active substances in scallions stimulate the body to create
antibodies against influenza A HIN1 viruses (Lee ez a/,
2012). Besides, sulfur-containing compounds stimulated
intestinal cell development, increasing the contact area
of intestinal microvilli (Saeid ez a/., 2013). In addition,
fructo-oligosaccharides in scallions improved growth
performance by maintaining beneficial microorganisms
in the intestinal tract and enhancing nutrient absorption
for chickens (Farahani ez a/., 2015). Ferulic acid has many
vital biological properties, such as growth-enhancing,
antioxidant, antibacterial, and immunomodulatory effects
(Saeed ez al., 2019). A. fistulosum L. had a high content of
ferulic acid (Tigu ez a/.,2021). Thus, it can be assumed that
A. fistulosum L. powder in the diet improved the growth
performance of chickens.

CONCLUSIONS AND
RECOMMENDATIONS

In conclusion, A4. fistulosum L. powder supplementation in
the basal diet well affected the weight gain of chickens.
It impacted the immune response of chickens vaccinated
against Newcastle disease at an early age. Thus, using 4.
Sistulosum L. powder supplementation could support
chickens’ performance and immune response against
Newcastle disease in poultry farming.
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