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ABSTRACT

The global SARS-CoV-2 pandemic is impacting public health and living systems. Edible
Bird's Nest (EBN), one of the variants of Swallow's Nest (SBW), is recognized as a medicinal
food. The potential of SBW as a therapeutic agent is gaining attention due to its ability to inhibit
viral hemagglutination activity. This study provides information on the prediction of SBW
demand in the coming year so that it can contribute to determining Indonesia's SBW export
performance. Net weight data (tons) of SBW export time series were obtained for 10 years from
2012 to 2022 in 10 countries, namely: Hong Kong, China, Singapore, USA, Vietnam, Canada,
Taiwan, Thailand, Japan, and Cambodia, combined with laboratory examination on nitrite
levels conducted at the Surabaya Agricultural Quarantine Center, Indonesia. This study shows
the minimum limit on nitrite levels in SBW exports and the need for SBW exports in the next
four years. One of the requirements for SBW exports is the minimum limit of nitrite levels. The
ARIMA method has been implemented to forecast SBW export demand in 10 countries for the
next four years. SBW export demand in the next four years is expected to decline. The findings
make a significant contribution as a source of information for decision-makers involved in SBW
export activities.
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INTRODUCTION around the world (Robinson et al.,, 2021;

Boehm et al., 2021). In March 2020, the

The global pandemic triggered by the World Health Organization (WHO) stated
SARS-CoV-2 virus has had a significant that COVID-19 was spreading rapidly
impact on public health and living systems across the globe. The origin of the virus is
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still a mystery, with some theories pointing
to the Wuhan Market as a potential place
for the virus to have emerged (Kober et al.,
2020; Wu et al., 2020). Data from the WHO
on December 2, 2022, reported that the
number of positive cases of SARS-CoV-2
reached 640,395,651, with a death rate of
6,618,579. The economic and social
disruption generated by the pandemic
caused destructive impacts, increasing the
risk of extreme poverty for tens of millions
of people, and an estimated nearly 690
million people were undernourished (Gao
et al., 2020; Rothan et al., 2020, WHO, 2021).
Swallow's Nest (SBW) is the product of
swallow's saliva (Ali, 2017; Harapuspa and
Fitriani, 2018). SBW is one of the livestock
subsector commodities that is prioritized in
Indonesia's export destinations (Anggraini
et al., 2017, Rahmawati et al., 2022). The
potential of SBW as a therapeutic agent has
gained attention due to its ability to inhibit
the hemagglutination activity of influenza
viruses, indicating potential efficacy in
relieving respiratory viral infections (Gan et
al., 2020; Ningrum et al., 2023). Indonesia is
the largest exporter of SBW products in the
world. According to Rahmawati et al.
(2022), the total world export value in 2020
was 9822 million USD. Indonesia
contributed 540.7 million USD, which is
about 55% of the total world export value.
Edible Bird's Nest (EBN), a variant of
SBW, is recognized as a highly valuable
medicinal food with significant potential
bioactivity (Hum Lee et al, 2021; El
Sheikha, 2021; Yeo et al., 2021). Great
attention is paid to the antiviral and anti-
inflammatory properties of EBN, which are
increasingly becoming the focus of research
(Zhao et al., 2016; Lee et al., 2020; Ling et al.,
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2020). Research by Haghani et al. (2017)
showed that EBN can inhibit viral
hemagglutination activity (HA). EBN is
known to have potential for reducing
proinflammatory cytokines and
chemokines, such as TNF-a, CCL-2, NF-xB,
NO, and IL-6, while increasing IFN-y,
which plays an important role in
overcoming the cytokine storm
phenomenon that is the peak of
susceptibility to COVID-19 (Haghani et al.,
2016; Hui Yan et al., 2021). Other studies
have shown that EBN can repair apoptosis
and normalize the cellular shape of cells
infected by Influenza A Virus (IAV) (Yew et
al., 2014; Haghani et al., 2017). Consumption
of EBN at more severe stages of the disease
can reduce damage to the host cells. EBN
stimulates DNA synthesis in 3T3 fibroblasts,
providing further insight into its potential
for tissue recovery and cell growth (Guo et
al., 2006).

This research emphasizes improving
export performance as a top priority for
companies competing in the economic
environment. The specific focus of this
research is to analyze Indonesia's SBW
export performance, which is the object of
study because Indonesia is the largest
producer of SBW in the world. Using
statistical methods to make predictions is
important as it can assist authorities in
making necessary arrangements and
enabling appropriate responses, which in
turn can prepare for SBW demand in the
next few years. This research provides
information on the prediction of SBW
demand in the coming years to contribute to
determining the extent to which Indonesia's
SBW export performance can be optimized,
with the ultimate goal of making this

©2024.Kusumawati et al.Open access under CC BY — SA license, doi:10.20473/mkh.v35i3.2024.243-255
Received : 05-01-2024, Accepted : 29-02-2024, Published online : 17-09-2024

Available at https://e-journal.unair.ac.id/MKH/index




Kusumawati et al. MKH (2024). 243-255
DOI: 10.20473/mkh.v35i3.2024.243-255

product an Indonesian flagship product
capable of making a significant contribution
to the country's foreign exchange earnings.

MATERIALS AND METHODS

This study wuses the Autoregressive
Integrated Moving Average (ARIMA)
technique to forecast SBW export demand.
Annual time series data of SBW exports
were combined with laboratory
examination results that included nitrite
tests. ARIMA uses past and present values
of the dependent variable to produce
accurate forecasts (Awan and Aslam, 2020).
Data and Sampling

Net weight data (tons) of SBW export
time series for 10 years from 2012 to 2022 in
10 countries namely Hong Kong, China,
Singapore, USA, Vietnam, Canada, Taiwan,
Thailand, Japan, and Cambodia, were
combined with laboratory examination of
nitrite levels (BBKP Surabaya and BPS).
SBW samples were taken from Swallow
Houses (RBW) from February to March
2023 in the East Java region and then tested
for nitrite. SBW sample criteria; white color,
weight is about 6-8 grams. SBW samples
were taken using a stainless-steel spatula
and put into a food grade plastic bag. The
samples were stored at 4°C in the
laboratory.

Research Procedure

ARIMA is a common technique used
for forecasting using time series data (Awan
and Aslam, 2020). T is modeled through an
AR process, which can be written as:

Ve=8+ P Ve 1+ Ve ot TPy HE
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where, § is intercept; yt-i are regressors; ¢t-i
is coefficient and € is an error term (ee).

MA is another class of linear model. In MA,
the output or the variable of interest is
modeled via its own imperfectly predicted
values of current and previous times. It can
be written as follows in terms of error
terms:

_'_!."r- = p + Bl Ef—_l‘l‘ E: Ef‘-: +.. '+€|‘J Ef'—i'.il +EE‘

The mathematical form of ARMA (p,q) is as
follows:

Vo= (64 1ye s+ doyr ot -+¢'p3’:—p)+ (6, Epst o € n +... +6, Es—q)

In short, we can rewrite the above equation
as:

2 q
Y= 46 +Z¢‘L}’1—L +Z'% S
=1 j=1

Materials and Tools

The materials used were 100 ppm
nitrite standard solution, nitrite working
standard, sulfanilamide solution, saturated
sodium chloride (NaCl) solution, N-(1-
naphthyl) ethylene dichloride (NED)
solution (Merck KGaA, Germany), ion-free
water, nitrite working standard solutions of
0; 0.2, 0.3; 0.4; 0.5; 0.6 and 0.7 ppm, and
SBW. Tools used were a UV-visible
spectrophotometer (Shimadzu type UV-
19001 spectrophotometer), analytical
balance, blender, ultrasonic digester, timer,
volumetric flask, glass cup, funnel,
erlenmeyer, ice box, refrigerator, sterile
tweezers, label paper, microtip/pipette tip
(10 pL, 100 pL, 1000 pL), Whatman filter
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paper no. 41, sterile sample plastic, sterile
spatula, single channel micropipette, CR 400
chromameter color sensor, and glass plate.
Nitrite Analysis

Nitrite analysis was conducted based
on the Association of Official Agricultural
(AOACQ)
method, Determination of Nitrite in Cured

Chemists spectrophotometer
Meats, 1997, with some modifications. The
stages of the examination included the
preparation of standard solutions of nitrite,
sulfanilamide, and NED. SBW samples were
pulverized and homogenized for the
determination of nitrite content, then 40 mL
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of ion-free water and 3 mL of saturated
NaCl solution were added. The mixed
solution was heated in an ultrasonic
digester at 40°C for 30 minutes and filtered
with Whatman paper no. 41. Then 2.5 mL of
sulfanilamide was added and allowed to
stand for five minutes. The next step was to
add 2.5 mL of NED, homogenize it, and
leave it for 15 minutes. Then, the
absorption was measured using a
spectrophotometer at a wavelength of 541
nm. Furthermore, the concentration of
nitrite content was calculated using the
following formula:

C of the curve x Dissolution volume

Content (ng. g~1) =

Description:

W

C = the amount of nitrite in the sample obtained from the calibrated curve (ng.L?)

V = sample solvent volume (mL)
W = sample weight (g)

Data Analysis

The data were analyzed using the
ARIMA method with the help of Python
software and descriptively by presenting
the test results in the form of tables and
figures.

RESULTS AND DISCUSSION

The process of testing nitrite levels in
SBW used the spectrophotometer method.
The determination of nitrite levels was
carried out based on the spectrophotometer
method recognized by the AOAC
Determination of Nitrite in Cured Meats,
1997, with some modifications made at the

Surabaya Agricultural Quarantine Center,
Indonesia.

The test results of nitrite levels (Table
1 and Figure 1) with the UV-visible
spectrophotometer method were used as a
reference in classifying the samples. Based
on testing conducted by the Surabaya
Agricultural Quarantine Center, Indonesia,
the threshold result of < 80 mg/kg is a
positive result for nitrite for SBW exports to
China in accordance with MOA No.
26/2020. The calibration curve results
obtained from sample codes 2726, 2977,
2978, 2979, 3320, and 3321 are 0.074 - 1.781
mg/L which is outside the upper and lower
limits of the working range of 0.2 mg/L.
The 102% recovery is within the range of 8-
120% of the AOAC reference.
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Table 1. Nitrite test result (+)

Nitrite Concentration

Sample Repeat Weight Volume

Average concentration (mg/kg)

(®  (m) Gym) (kg
2726 a 0.502 50 0.517 51.4940

b 0.500 50 0.546 54.6000 53.047
2977 a 0.500 50 0.195 19.5000

b 0.501 50 0.200 19.9601 19.730
2978 a 0.500 50 0.325 32.5000

b 0.500 50 0.333 33.3000 32.900
2979 a 0.500 50 1.776 117.6000

b 0.501 50 1.781 117.7445 177.672
3320 a 0.501 50 0.113 11.2774

b 0.502 50 0.116 11.5538 11.416
3321 a 0.501 50 0.074 7.3852

b 0.502 50 0.095 9.4622 8.424

Spike A 0.500 50 0.948 94.8000

Spike B 0.500 50 0.929 92.9000 93.850

——Seri ] Y= 0.9797 +0.0456
R2=0.9992

0,8

0,6

0,4

0,2

01 0,2 03 0,4

0,5 0,6 0,7 0,8

Figure 1. Calibration curve results.

The test results of nitrite levels
(Table 2 and Figure 2) with the UV-visible
spectrophotometer method were used as a
reference in classifying the samples. Based
on testing conducted by the Surabaya
Agricultural Quarantine Center, Indonesia,
negative nitrite results were obtained with
numbers below 80 mg/kg, which is a
negative nitrite result for SBW exports to

China according to MOA 26/2020. The
calibration curve results obtained from
sample codes 4113, 4136, 4137, 4138, and
4139 were 0.063-0.669 mg/L, which is
outside the upper and lower limits of the
working range of 0.2 mg/L. The recovery of
106.9% was within the range of 8-120% of
the AOAC reference.
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Table. 2 Nitrite test results (-)
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Weight Volume

Nitrite Concentration

Average concentration (mg/kg)

Sample Repeat () (ml) (/ml) (/ke)
4113 a 0.502 50 0.669 66.6335
b 0.500 50 0.610 61.0000 63.817
4136 a 0.500 50 0.065 6.5000
b 0.500 50 0.072 7.2000 6.850
4137 a 0.502 50 0.159 15.3386
b 0.502 50 0.154 15.3386 15.588
4138 a 0.500 50 0.063 6.3000
b 0.501 50 0.071 7.0858 6.693
4139 a 0.501 50 0.383 38.2236
b 0.500 50 0.386 38.6000 38.412
Spike A 0.500 50 0.489 48.9000
Spike B 0.500 50 0.500 50.0000 49.450
—e—seri1 IO 00403
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Figure 2. Calibration curve results.
ARIMA is commonly used Canada, Taiwan, Thailand, Japan, and

technique for forecasting using time series
data, based on the smallest AIC value. The
best model is selected based on the smallest
AIC value among the existing models. The
model with the smallest AIC value is used
to forecast the demand for SBW exports.
The data used are from 2012 to 2022,
consisting of 10 countries, namely: Hong
Kong, China, Singapore, USA, Vietnam,

Cambodia. The ARIMA model is applied to
annual data from the Surabaya Agricultural
and the
Central Statistics Agency (BPS) for 10 years.

Quarantine Center, Indonesia,
Using the selected model, it is possible to
forecast SBW export demand for the next
four years in 10 countries.

This study analyzes 10 years of SBW
export data in 10 countries, namely Hong
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Kong, China, Singapore, USA, Vietnam,
Canada, Taiwan, Thailand, Japan,
Cambodia. The ARIMA model
considered to be the most suitable model for
forecasting future SBW export demand.
Table 3 explains the model selection, while
Table 4 and Figure 4 provide details of SBW
export demand over the next four years for

and
was

10 countries. Of the 10 countries, the largest
SBW export demand in 2023-2026 was in
Hong Kong with an estimated export
demand in 2023 of 469.6 tons, in 2024 of
531.2 tons, in 2025 of 531.2 tons, and in 2026
of 531.2 tons. The second largest SBW
export demand occurred in Vietnam, with
an estimated export demand in 2023 of
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348.4 tons, 2024 of 347.7 tons, and 2025 of
277.1 tons. In 2026, the second largest SBW
export demand occurred in China, with an
estimated export demand of 239.9 tons, and
the smallest SBW export demand occurred
in Cambodia, with an estimated export
demand in 2023 of 0.0 tons, 2024 of 0.1 tons,
2025 of 0.1 tons, and 2026 of 0.1 tons. The
total projected SBW export demand to 10
countries in 2023 was 1306.3 tons, in 2024 it
was 1197.6 tons, in 2025 it was 1101.9 tons,
and in 2026 it was 1024.9 tons. Forecasting
results using the ARIMA method show that
SBW export demand tends to decrease
during the period 2023-2026, and further
information can be seen in Table 4.
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Figure 3. SBW export graph. (A) 5 highest net actual data, (B) 5 lowest net actual data.

Table 3. Determination of the ARIMA model

No Country Model AIC
ARIMA(1,0,0) int 151.6
ARIMA(0,0,1) int 150.4
1 Hong Kong ARIMA(1,0,1) int 151.2
ARIMA(1,0,2) int 152.9
ARIMA(0,0,2) int 151.0
) ARIMA (1,0,0) int 125.0
2 China
ARIMA (0,0,1) int 133.0
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No Country Model AIC

ARIMA (1,0,1) int 127.9
ARIMA (2,0,0) 127.0
ARIMA (2,0,1) 129.1
ARIMA (1,0,0) int 113.0
ARIMA (0,0,1) int 113.0

3 Singapore ARIMA (1,0,1) int inf
ARIMA (2,0,0) int 115.0
ARIMA (2,0,1) int inf
ARIMA (1,0,0) int 97.7
ARIMA (0,0,0) int 97.7

4 USA ARIMA (1,0,1) int 99.4
ARIMA (0,0,1) int 97.7
ARIMA (0,0,0) 108.1
ARIMA (1,0,0) int 154.9
ARIMA (0,0,1) int inf

5 Vietnam ARIMA (1,0,1) int inf
ARIMA (2,0,0) 151.3
ARIMA (2,0,0) int 151.3
ARIMA (1,0,0) int 36.1
ARIMA (0,0,1) int 38.8

6 Canada ARIMA (1,0,1) int 37.8
ARIMA (2,0,0) int 37.5
ARIMA (2,0,1) int 39.0
ARIMA (1,0,0) int 71.5
ARIMA (0,0,0) int 72.5

7 Taiwan ARIMA (0,0,1) int inf
ARIMA (0,0,0) 85.5
ARIMA (1,0,1) int inf
ARIMA (1,0,0) 63.9
ARIMA (0,0,0) int 64.0

8 Thailand ARIMA (0,0,1) int 63.9
ARIMA (0,0,0) 69.3
ARIMA (1,0,1) int 65.9
ARIMA (0,0,0) int 7.5
ARIMA (0,0,1) int 7.1

9 Japan ARIMA (1,0,0) int 7.2
ARIMA (0,0,0) 12.1
ARIMA (1,0,1) int inf
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No Country Model AIC
ARIMA (1,0,0) int 17
ARIMA (0,0,1) int 0.5
10 Cambodia ARIMA (1,0,1) int 1.3
ARIMA (1,0,1) inf
ARIMA (1,0,2) 23
ARIMA (1,0,0) int 149.8
ARIMA (0,0,1) int inf
Total ARIMA (1,0,1) int 148.8
ARIMA (2,0,0) int 148.0
ARIMA (2,0,0) 1484
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Figure 4. SBW export graph based on ARIMA. (A) 5 highest net actual data, (B) 5 lowest

net actual data.

Table 4. SBW export forecast.

Year 2023 2024 2025 2026
Net Weight: Tons

Hong Kong 469.6 531.2 531.2 531.2
China 275.6 262.6 250.7 239.9
SingapORE 63.8 75.7 83.2 88.0
USA 26.0 25.7 25.7 25.7
Vietnam 348.4 347.7 277.1 212.8
Canada 2.7 29 3.1 3.2
Taiwan 9.2 9.2 9.2 9.2
Thailand 3.7 3.9 3.9 3.9
Japan 0.3 0.3 0.3 0.3
Cambodia 0.0 0.1 0.1 0.1
Jumlah 1306.3 1197.6 1101.9 1024.9
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The measurement of SBW nitrite levels
using the spectrophotometer method has
become a common approach. This method
is considered accurate, simple, and requires
equipment that is not too expensive at the
laboratory level, so it is widely used by
researchers. Previous studies, such as those
conducted by Yenil and Yemis (2018) and
Widiyani et al. (2023), emphasized the
reliability ~ of  spectrophotometers in
measuring nitrite levels in SBW. The test
results of nitrite levels obtained threshold
results < 80 mg/kg and below 80 mg/kg.
The nitrite content may vary depending on
different washing frequencies. In addition
to cleaning the nest from feathers and dirt,
washing can indirectly reduce nitrite levels
in SBW (Gallant et al., 2013; Hamzah et al,,
2013). SBW export technical requirements
were according to the RI - PRC protocol,
namely, SBW processing units (IKH)
registered at Barantan and GACC,
application of HACCP and traceability
assurance to RBW registered at Barantan
and GACC, heating wuntil the core
temperature reaches 70°C and a minimum
of 3.5 seconds to kill pathogenic agents,
nitrite levels of 30 ppm, and 15% moisture
content free of biological, chemical and
physical contamination.

Nitrite is formed as a result of the
decomposition process of the feces in the
cage and in the swallow nest (Sirenden et
al., 2018). The use of optimal ventilation in
SBW can help reduce the fermentation
process, resulting in SBW with lower nitrite
levels (Quek et al., 2015; Yusuf et al., 2020).
The application of good management
practices (GMP) from RBW to the SBW
washing industry can reduce nitrite levels
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in SBW (Singh et al., 2019; Ningrum, 2021).
The main objective of this study is to predict
the demand for SBW exports in the period
2023-2026 in the top 10 countries which are
currently confirmed to have the highest
number of SBW exports. The importance of
this study lies in its ability to provide
proactive information to the government
and SBW businesses. By having a better
understanding of SBW export demand
trends, the government and businesses can
design strategies accordingly. This research
plays a role in determining the extent to
which Indonesia's SBW export performance
can be optimized. The ultimate goal is to
make this product one of Indonesia's
leading products capable of significantly
contributing to the country's foreign
exchange earnings. The prediction results
for the next four years show a downward
trend, with an indication that the demand
for SBW exports in the 10 countries tends to
decrease from 2023-2026. On average, SBW
export demand is estimated to be highest in
Hong Kong, Vietnam, China, Singapore,
USA, Taiwan, Thailand, Canada, Japan and
Cambodia. This information can be the
basis for more effective policies and
strategies for managing Indonesia's SBW
exports in the global market.

CONCLUSION

One of the requirements for SBW
exports is a minimum limit of nitrite content
in SBW products. This study uses the
ARIMA method to forecast SBW export
demand in 10 countries for the next four
years. In finding the best prediction model,
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a number of tests were conducted with
variations in the amount of data used. The
best model for each data set was selected
based on the lowest error rate. The test
results show that SBW export demand in
2023-2026 is expected to decline. This
finding makes a significant contribution as a
source of information for decision-makers
involved in SBW export activities.

ETHICS APPROVAL

All experiments were carried out
without sacrificing live animals. Thus,
ethical approval for animal experimentation
was not required. All inspections in the field
study were conducted with permission
from the Surabaya Agricultural Quarantine
Center, Indonesia. No animals were
sacrificed for the purpose of the field study.
No human participants were involved in
this study.

ACKNOWLEDGMENT

We thank the Surabaya Agricultural
Quarantine Center, Indonesia, for granting
permission to collect export data and check
nitrite levels in swallow nests.

REFERENCES

Ali, H. 2017. China's non-tariff barriers to
swallow's nest trade 2012-2015. ]. Int.
Relat. Anal, 6(1): 278-284.

Anggraini, D., and LY. Kasmawati. 2017.
Formulation of White Swallow's Nest
Gel (Aerodramus fushipagus) and

253

Second Degree Burn Healing Test in
Mice. J. Pharm. Clin. Sci, 4(1): 55.

Awan, T.M,, and F. Aslam. 2020. Prediction
of daily COVID-19 cases in European
countries using automatic ARIMA
model. J. Public Health Res, 9(3): jphr-
2020.

Boehm, E., I. Kronig, R.A. Neher, I. Eckerle,
P. Vetter, and L. Kaiser. 2021. Geneva
Centre for Emerging Viral Diseases.
Novel SARS-CoV-2 variants: the
pandemics within the pandemic. J. Clin.
Mic. Inf, 27(8): 9-17.

Central Bureau of Statistics. 2021. Analysis of
export commodities 2013-2020 for the
agricultural, industrial and mining sectors.
Jakarta: BPS.

El Sheikha, A. F. 2021. Why The Importance
of Geo-Origin Tracing of Edible Bird
Nests is Arising. J. Food. Res. Int, 150(1):
20-150.

Gao, Y, T. Li, M. Han, X. Li, D. Wu, and Y.
Xu. 2020. Diagnostic Utility of Clinical
Laboratory Data Determination for
Severe COVID-19 Patients. |. Med.
Virus, 92(1): 791-796.

Gallant, C.K,, K. Zhu, J.C. David, J.G. Ava,
and T.D. Tina. 2013. Surveillance of
nitrite level in cubilose: Evaluation of
removal method and proposed origin
of contamination. J. Food. Cont, 34(2):
637-644.

Gan, J.Y.,, LS. Chang, M.N.A. Nasir, A.S.
Babji, and S.J. Lim. 2020. Evaluation of
Physicochemical Properties, Amino
Acid Profile and Bioactivity of
Swallow's Nest Hydrolysate Influenced
by Drying Method. LWT, 131(1) : 109-
777.

Guo, C, C. Howe, and A. Haghani. 2006.
Swallow's Nest (EBN) as an Inhibitor of

©2024.Kusumawati et al.Open access under CC BY — SA license, doi:10.20473/mkh.v35i3.2024.243-255
Received : 05-01-2024, Accepted : 29-02-2024, Published online : 17-09-2024

Available at https://e-journal.unair.ac.id/MKH/index




Kusumawati et al. MKH (2024). 243-255
DOLI: 10.20473/mkh.v35i3.2024.243-255

Influenza Virus Hemagglutination. J.
Eth, 106(2): 140-143.

Harapuspa, A., and D. Fitriani. 2018.
Analysis of factors affecting bird's nest
exports in Indonesia. J. Bus. Manag, 8(2):
150-162.

Haghani, A., P. Mehrbod, N. Safi, N.A.
Aminuddin, A. Bahadoran, A.R. Omar,
and A. Ideris. 2016.
Immunomodulatory Mechanism and
Antiviral Activity of Swallow's Nest
(EBN) In Vitro and In Vivo Against
Influenza A Virus (IAV) Infection. J.
Eth, 185: 327-340.

Haghani, A., P. Mehrbod, N. Safi, F. Kadir,
AR. Omar, and A. Ideris. 2017.
Swallow's Nest Modulates Intracellular
Molecular Pathways of Influenza Virus-
Infected Cells. J. Com. Medic, 17(1): 1-13.

Hamzah, Z., N.H. Ibrahim, ]. Sarojini, H.
Kamarudin, H. Othman, and B.B. Lee.
2013. Nutritional properties of edible
bird nest. . Asian. Sci. Res, 3(6): 600-
607.

Hui Yan, T., S.J. Lim, A.S. Babji, M.H. Rawi,
and S.R. Sarbini. 2021. Enzymatic
Hydrolysis: Swallow's Nest Sialylated
Mucin (SiaMuc) Glycoprotein (ESN)
and its Molecular Weight Distribution
as ESN Bioactive SiaMuc-Glycopeptide
Hydrolysate.Int. J. Biol. Macro, 175: 422-
431

Hun Lee, T., C. Hau Lee, N. Alia Azmi, S.
Kavita, S. Wong, and M. Znati. 2020.
Characterization of Polar and Non
Polar Compounds of Swallow's Nest
House (EBN) from Johor, Malaysia. J.
Chem. Biodiv, 17(1): 42-80.

Korber B., W.M. Fischer, S. Gnanakaran, H.
Yoon, J. Theiler, and W. Abfalterer.
2020. Tracking changes in SARS-CoV-2

254

spike: evidence that D614G increases
infectivity of the COVID-19 virus. J|.
Cell, 182(4): 812-27.

Ling, JW.A,, L.S. Chang, A.S. Babji, and S.J.
Lim. 2020. Value Recovery of Added
Glycopeptides from Supplementary
Bird's Nest (EBN) Products: Enzymatic
Hydrolysis, Physicochemical
Characteristics and Bioactivity. J. Scien.
Food. Agr, 100: 4714-4722.

Lee, T.H., W.A. Wani, Y.S. Koay, S. Kavita,
E.T.T. Tan, and S. Shreaz. 2017. Recent
Advances in The Identification and
Authentication Methods of Edible
Bird’s Nest. J. Food. Res. Int, 100: 14-27.

Lee, T.H., C.H. Lee, N. Alia Azmi, S. Kavita,
S. Wong, and M. Znati. 2020.
Characterization of Polar and Non-
polar Compounds of House Edible
Bird’s Nest (EBN) from Johor, Malaysia.
J. Chem. Biodiv, 17: 30-50.

Lee, T.H., W.A. Wani, C.H. Lee, K.K. Cheng,
S. Shreaz, S. Wong, and N.A.Azmi.
2021. Edible Bird’s Nest: The Functional
Values of the Prized Animal-Based
Bioproduct From Southeast Asia-A
Review. |. Fron. Phar, 12(1): 50-90.

Ningrum, S.G. 2021. Detection of nitrite and
hydrogen peroxide content in clean
swallow nest products from Indonesia.
J. Ilm. Med, 10(1): 20-26.

Ningrum, S.G.,, R. Sasmita, and V.D.
Kharisma. 2023. Swallow's Nest as a
Potential Food with Anti-Viral and
Anti-Inflammatory Properties Against
Covid-19: An In Silico Study. J. Sch. Vet.
Med. Biomed, 11(1): 43-50.

Quek, M.C.,, N.L. Chin, Y.A. Yusof, SW.
Tan, and C.L. Law. 2015. Preliminary
nitrite, nitrate and colour analysis of

©2024.Kusumawati et al.Open access under CC BY — SA license, doi:10.20473/mkh.v35i3.2024.243-255
Received : 05-01-2024, Accepted : 29-02-2024, Published online : 17-09-2024
Available at https://e-journal.unair.ac.id/MKH/index




Kusumawati et al. MKH (2024). 243-255
DOI: 10.20473/mkh.v35i3.2024.243-255

Malaysian edible bird’s nest. |. Inf. Proc.
Agric, 2(1): 1-5.

Rahmawati, D., S.H. Purnomo, and S.
Marwanti. 2022. Export performance of
Indonesian Swallow's Nest
commodities in main destination
countries. . Sci. Hori, 25(12): 90-101.

Robinson, J., I. Banerjee, A. Leclézio, and B.
Sathian. 2021. COVID-19 and mutations
a threat level assessment. J. Epid, 11(1):
983-7.

Rothan, H.A., and S.N. Byrareddy. 2020.
The epidemiology and pathogenesis of
coronavirus disease (COVID-19)
outbreak. J. Auto, 109(1): 50-60.

Singh, P, M.K. Singh, Y.R. Beg and G.R.
Nishad. 2019. A  review on
spectroscopic methods for
determination of nitrite and nitrate in
environmental samples. |. Tala, 191(1):
364-381.

Sirenden, M.T., D. Puspita, M. Sihombing,
F. Nugrahani, and N. Retnowati. 2018.
Analysis of Macronutrient Profile and
Nitrite Content of Swallow's Nest Parts
(Aerodramus fuciphagus). National
Seminar on Local Food Product
Innovation to Support Food Security,
Universitas Mercu Buana Yogyakarta
(pp. 101-106).

Wu, F., S. Zhao, and B. Yu. 2020. A New
Coronavirus Associated With Human
Respiratory Disease in China. J. Nat,
579(7798): 265-269.

World Health Organization. 2021. Impact of
COVID-19 on people's livelihoods, their
health and our food systems.
https:/ /www.who.int/news/item/13-
10-2021-impact-of-covid-19-on-
people's-livelihoods-their-health-and-

our-food-systems.

255

World Health Organization. 2022. COVID-
19 Weekly Epidemiological Update.
https:/ /www.who.int/emergencies/di

sease/novel-coronavirus-

2019/ situation-reports.

Widiyani, P.,, M.B. Sudarwanto, H. Latif,
and D.W. Lukman. 2023. Analysis of
Nitrite Level in Swallow's Nest from

Sumatera Island Using Chromameter
Method. J. Act. Vet, 11(2): 148-155.
Yew, S.AY.A, RY. Koh, SM. Chye, L
Othman, and K.Y. Ng. 2014. Swallow's
Nest Ameliorates Oxidative Stress-
Induced Apoptosis in SH-SYSY Human
Neuroblastoma Cells. |. BMC. Com. Alt.

Med, 14(1): 391.

Yeo, B.H., TK. Tang, S.F. Wong, C.P. Tan,
Y. Wang, and L.Z. Cheong. 2021.
Potential Residual Contaminants in
Swallow Nest. J. Fro. Phar, 12 (1):
631136.

Yenil, N., and F. Yemis. 2018. Nitrite in
nature: determination with polymeric
materials. J. Ana. Env. Chem, 19(2): 104~
114.

Yusuf, B., P. Farahmida, A.W. Jamaluddin,
M.N. Amir, RI. Maulany, and DK
Sari. 2020. Preliminary study of nitrite
content in South Sulawesi uncleaned
edible bird nest. IOP. Conf Ser. Earth
Environ Sci, 486(1): 1-5.

Zhao, R., G. Li, XJ. Kong, X.Y. Huang, W.
Li, Y.Y. Zeng, and XDP. Lai. 2016.
Ameliorative Effect of Swallow's Nest
on Proliferation and Activation of B
Lymphocytes and its Antagonistic
Effect on Immunosuppression Induced
by Cyclophosphamide. ]. Drug Desi.
Dev Ther, 10(1): 371.

©2024.Kusumawati et al.Open access under CC BY — SA license, doi:10.20473/mkh.v35i3.2024.243-255
Received : 05-01-2024, Accepted : 29-02-2024, Published online : 17-09-2024

Available at https://e-journal.unair.ac.id/MKH/index



https://www.who.int/news/item/13-10-2021-impact-of-covid-19-on-people's-livelihoods-their-health-and-our-food-systems
https://www.who.int/news/item/13-10-2021-impact-of-covid-19-on-people's-livelihoods-their-health-and-our-food-systems
https://www.who.int/news/item/13-10-2021-impact-of-covid-19-on-people's-livelihoods-their-health-and-our-food-systems
https://www.who.int/news/item/13-10-2021-impact-of-covid-19-on-people's-livelihoods-their-health-and-our-food-systems
https://www.who.int/emergencies/disease/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/disease/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/disease/novel-coronavirus-2019/situation-reports

