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Abstract

Gold mining activities can produce toxic mercury waste. Mercury can contaminate waters
as well as fish whichmay cause health problems due to the accumulation of heavy metals in the
body if it is consumed. Nike fish (Awaousmelanocephalus) is one of the fish species found in
Gorontalo waters which is presumed to be endemic fish consumed by humans. This study aims
to determine the effectiveness of lime juice in reducing levels of heavy metal mercury (Hg) in
Nike fish. This studyuses True Experimental research design by taking the population ofNike
fish on the north coast of Leato, and the sample is Nike fish that are sold in the traditional market
of Leato, Gorontalo City. Obtained data are analyzed by One-Way Analysis of Variance
(ANOVA) Test and Post Hoc Test (LSD).

The results show thatNike fish that are soaked in 25% concentration of lime juice for 20
minutes, the concentration of mercury level decreases 0,02682 ppm, in 50% concentration, it
decreases 0.02457 ppm, and in 75% concentration, it decreases 0.02140 ppm.Therefore,
treatment of soaking Nike fish in lime juice can reduce the mercury level.

The conclusion is that lime juice is effective in reducing heavy metal mercury (Hg), and the
higher the concentration, the lower the mercury content in Nike fish.

Keywords: Nike Fish; Lime; Heavy Metal Mercury (HQg).

1. Introduction
Nike fish is one of the fish species found in Gorontalo waters which is presumed to be an
endemic fish and can be categorized as larva of Awaous sp. However, there have been no
scientific studies either morphologically or genetically to determine the taxonomic status of Nike
fish.Also, its bioecological studies have never been reported. *°
Currently, the Nike fish has become a culinary attraction for tourists in Gorontaloareathat
mostly servesin fresh or cooked. This fish also becomes a regional export commodity that has

high economic value. Soekamto et.al.states that frozen Nike fish has been exported to East Java
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and become one of the products offered by an industry engaged in fish processing in the East
Java region. This Nike fish (Awaousmelanocephalus) is a type of fish that is very popular to the
community in Gorontalo. *2

Awaousmelanocephalus or Nike fish usually appears only at the end of each month in the
HijriCalendar (Islamic month) with a non-permanent fishing spot. Based on information
obtained from fishing communities and field observations, there are two places for Nike
(Awaousmelanocephalus) fishing spot in Gorontalo City, anditisthe waters around Leato and the
waters around TanjungKramat. Yet, the information about mercury contamination (Hg) in the
two water areas is still not available.?

The existence of Unlicensed/lllegal Gold Mining (PET]) in the upstream watershed of the
Bone River can cause these waters (Leato and TanjungKramat) to be polluted because these two
areas are still affected by the flow of water from the Bone River. 2

Water conditioninthe fishing area will certainly affect the biota includesNike fish
(Awaousmelanocephalus). The use of metal in Indonesia is increasingly widespread among the
fields of household, education, arts, and especially in the field of industrial technology. Known
that every aspect has its advantage and disadvantage, metal gives benefit to our daily work
although it hasa detrimental effectwhich can cause heavy metal poisoning.®

There are lots of people who do not realize that she/he has been exposed to metals on a
daily basis, either in direct contactthrough air (breathing) or through digestion (food). Initially, a
contaminated person does not give any sign due to the toxicity level in the body and are still
tolerableyet accumulated. Metals that contaminate human body will not be excreted and will be
accumulated, thusthe poisoning symptom willoccur when the level of toxin contamination has
reached the normal threshold.”’

Mercury (Hg) is one of the heavy metal contaminants, which is very important to note. It
is because mercury may contaminate directly into natural waters from industrial waste disposal
as well as through rainwater and soil washing.®

Mercury (Hg) is a dangerous heavy metal. We can find the excessive use of this metal as
a chemical compound in laboratories and laboratory equipment. Organic compounds are also
excessively used as pesticides, especially phenyl mercury Dimethyldithiocarbamate, which is

used in paper mills, and ethyl mercuric chloride, which is used as a fungicide.*
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The target of mercury poisoning (Hg) is nerve damage that can lead to paralysis and
blindness. Based on the quality standards of Government Regulation No. 82 of 2001, the safe
content of mercury (Hg) is 0.002 mg/ L.

One of the activities that potentially leads to mercury (Hg) contamination in river and sea
waters in the waters of Gorontalo Province is gold mining. Since 1940, mining and gold
processing has been carried out by the Dutch government in Gorontalo Province. 2

Mercury or quicksilver had been used in the gold extraction process. The process of how
mercury contaminates rivers through mining activities changes the environment and causes more
damage and loss than its benefits, especially the benefits for the communities around the mining
area. Mining activities have polluted ceratin rivers such as the Taduluyunu River, Buladu River,
Bone River, Il River, and Paguyaman River. *°

Gold mining activities in Gorontalo Province consider as illegal due to the unlicensed or
uncertified by government (PETI) that currently spread into several regencies in Gorontalo
Province, one of those regencies is Bone Bolango Regency. The community processes the gold
ore with mercury or quicksilver and cyanide. Thus, The liquid waste from the activity is
discharged directly into a river near the mining area.?

The dangers of mercury (Hg) clinically affect the nerves such as (1) difficulty speaking or
dysarthria, (2) blurred vision, (3) muscle weakness, cramps or movement disorders, and
paralysis, (4) ringing or buzzing in the ears, and (5) impaired sense of taste both pain, touch or
temperature, and shortness of breath. Mercury that contaminates pregnant or breastfeeding
women will cause a severe effect on the development of the baby (motor impairment, mental

function, hearing loss, and blindness) and even physical and mental disabilities.*’

2. Materials and Method
2.1 Research Design
This research useda True Experimental research design because the samples have direct
treatment to be soaked in lime juice with concentrations: 0%, 25%, 50%, and 75%. In this study,
4 treatments were conducted at each concentration, and five (5) repetitions were observed for 20
minutes to see the mercury level reduction. This study used (CRD) Completely Randomized

Design Followed by sample repetition:
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Table. Completely Randomized Sample Design

J1 | K1 L2 M1
K2 | J2 L1 M2
K5 | J4 L4 M5
K4 | J3 M3 L5
K3 | M4 L3 J5

Note :

J = Lime 0% (Control)

K = Lime 25%

L = Lime 50%

M = Lime 75%

1,2,3,4,5 = Repetition

2.2 Research Variable
Independent variable: Lime juice with a concentration of 0%, 25%, 50%, and 75% within 20

minutes and the dependent variable: Mercury levels in Nike fish.

2.3 Population and Sample

The population and samples were Nike fish in the estuary of the Bone River, Gorontalo
City. The samples of this study were 20 samples of Nike fish with 100 grams. For each
concentration of lime juice, Nike fish used was 5 grams.

The sample criteria that were considered by researchers were Nike fish which were still

fresh and had not been mixed with food preservatives.

3. Results And Discussion

3.1 Research Results

This research was conducted due to unwanted chemicals (mercury) in food and water
because they can harm people. In this study, the mercury (Hg) test in Nike fish used the Atomic
Absorption Spectrophotometric (AAS) method.

http://annalsofrscb.ro 13006



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 13003 - 13014
Received 25 April 2021; Accepted 08 May 2021.

This study was conducted to test mercury (Hg) level reduction in Nike
(AwaousMelanocephalus) by soaking Nike fish inthe lime juice (Citrus aurantifolia) with various
concentrations of 25% 50% and 75% with 5 repetitions within 20 minutes. The test was obtained
by using 1 kg lime that is purchased at the central market of Gorontalo City. For pure lime juice,
itis42.5ml

Nike fish used in this study was taken from Leato Utara Village, where the total weight
of each sample was 100g. In conducting the treatment, the sample is soaked in lime juice for 20
minutes with 5 repetitions. The result of this treatment can be seen in the following table

Table 1: Results of Concentration Differences (0%, 25%, 50%, and 75%) to reduce mercury
(Hg) level in Nike fish

e Vs D
Lo | B | pagigg | B0 R@miin | Raskas | DaNis Ba
Jenk. Dipia | Sampal {opm) (e M
5 sram I 0.02885
5 I 0.02008 SNT 01.2354.6-
0% 5 m 0.02838 oonu | Slgcfk,)
5 v 0.02000
S v 0.02880
5 1 0.02738
5 zram I 0.02700 SNT 01.2354.6-
2% | s m 0.02504 0,02682 " ;Cﬁk’)
5 v 0.02737
5 zram v 0.02722
5 sram I 0.02430
5 I 0.02447 SNI 01.2354.6-
0% | s i 0.02430 o057 | 52§fk=)
5 v 0.02420
o o 0.02548
5 2ram I 0.02104
5 zram i 0.02119 SNT 01.2354.6-
75% 5 sram m 0.02167 o0 | o 532'10:]:,)
5 gram v 0.02151
- v 0.02157

Source: Primary Data, 2020
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Notes:
- KonsentrasiJerukNipis % = Lime Juice Concentration
- JumlahSampel = Total of Samples
- Pengulangan= Repetition
- Rata-rata (ppm) = Average
- MetodePengujiandanNilai Baku Mutupadalkan Nike = Testing Method and Quality

Standard Value in Nike Fish

In table 1, it can be seen that after the treatment that was observed for 20 minutes and at 5
repetitionsshowed that the highest average reduction in mercury (Hg) levels in Nike fish is at a
concentration of 75%, with a result of 0.02140 ppm. The least mercury (Hg) reduction level in

Nike fish is at a concentration of 25%, with a result 0.02884 ppm.

Figure 1 Graph of the correlation of the concentration of lime juice in reducing mercury (HQ)
levels in Nike fish.

0.03
g 0.025 - 0.02457
= 0.02682
=) 0.02
z 0.02140
= 0.015
=
s o001
&
g 0.005

g Lime Juice Concentration
25% 50% 75%

Source: Primary Data, 2020

Based on the test results in Table 1, a graph was made to describe the difference in the
average amount of reduction in mercury (Hg) levels in Nike fish with various concentrations
(0%, 25%, 50%, and 75%) of lime juice. From the graph above, it can be seen that the highest
concentration (75%) has a significant influence in reducing mercury (Hg) level. Therefore, it can
be concluded that the higher the concentration level of lime juice, the faster the mercury (Hg)

levels will decrease in the Nike fish.
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3.2 Data analysis
Data Normality Test

Before processing the data using One Way Anova test, the data obtained should meet the
requirement that is normally distributed. By using SPSS program, Kolmogorov-Smirnov
normality test was carried out. Based on the results of the normality test, it shows that the P value
data on the mercury (Hg) reduction levels in Nike fish are explained by Asymp. Sig. (2-tailed), it
is 0.610> 0.05 because the P value> 0.05 then HO is accepted, thus it can be concluded that the
data are normally distributed.

3.3 Data Homogeneity Test

The requirement before using One Way Anova test is that the data must be normally
distributed and have the same data variant or homogeneity. From the results of the variance
homogeneity test using the Levenetest, it shows that the P value or Sig. is 0.131> 0.05 because
the P value> 0.05 and HO is accepted, hence it can be concluded that the data hashomogeneous

variants.

3.4 One-Way Analysis of Variance-ANOVA Test

Requirements for conducting one-way variance test or One Way Anova that is the data
must be normally distributed and come from homogeneous variants.Based on the results above,
the data arenormally distributed and have the same variants, hence it qualifies for the One Way
Anova statistical test.

The results of the One Way Anova test show a significant value of 0.000 (P <0.05),
where HO is rejected and showsa significant difference between the treatment groups (using
25%, 50%, and 75% within 20 minutes) and control group in decreasing levels of mercury (Hg)
in Nike fish. Therefore, it can be concluded that each concentration of lime juicecan decrease the

mercury (Hg) level in Nike fish.

3.5 Post Hoc Test (LSD)
LSD or the Least Significant Difference test is a follow-up test that is carried out if there
is an effective difference. The Post Hoc test was conducted to determine the differences between

treatments at each concentration. Based on the results of the tests, it shows (P <0.05) in each
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treatment. When viewed from the 25% concentration of the lime juice, it has a significant
difference in the 50% concentration,and 75% in reducing mercury (Hg) levels both control group

and treatment group.

4. Discussion
4.1 Lime effectiveness test to reduce mercury level (Hg) in Nike fish.

Based on the results of research in table 1 and in Figure 1, it shows that Nike fish which
is originating from Leato Utara Village, Dumbo Raya Sub-district, Gorontalo City, are tested or
analyzed at the BPPMDPP testing site (Institute for Testing the Application of Quality and
Diversification of Fishery Products) Gorontalo City contains heavy metal Mercury (Hg), the
level of 1% examination is: 0.02885 ppm, 2" repetition is 0.02908 ppm, 3" repetition is 0.02838
ppm, 4repetitionis 0.02909 ppm, and 5" repetition is 0.02880 ppm.

Levels of mercury (Hg) in Nike fish are still within safe limits for food because the limit
of mercury (Hg) contamination which recommended by the food and drug regulatory agency No
HK.00.061.1.52.4011, for levels of mercury (Hg) in Nike fish is 1, 0 ppm.®

However, if the Nike fish is consumed by humans continuously, there will be
accumulation and destroy certain body organs, such as in the nerve which may cause difficulty
speaking, blurred vision, muscle weakness, cramps or movement disorders and paralysis, ringing
or buzzing in the ears and disturbances of taste both pain, touch or temperature, and shortness of
breath. Mercury that contaminates pregnant or breastfeeding women will have a severe effect on
the development of the baby (motor disorders, mental function, hearing loss, and blindness) and
even physical and mental disabilities.

Based on the non-communicable diseases above, there are several non-communicable
diseases that have a high prevalence and are generally often experienced by people with heart
failure, bronchial asthma, hypertension, cervical cancer, diabetes mellitus, chronic kidney failure,
eye disease or cataract, rheumatic disease, disease obesity, and mental illness.*

Seeing the health impacts caused by consuming Nike fish which contains heavy metal
mercury (Hg), soaking the Nike fish using lime juice may help reduce mercury (Hg) levels in
Nike fish. Lime which contains chemical compounds such as citric acid, can be a chelator agent

or bind to metals contained in Nike fish.
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Based on the results of mercury (Hg) level test that is soaked in lime juice, there is a
significant decrease of mercury (Hg) which contains in Nike fish. The ability of lime juice to
reduce mercury (Hg) levels in Nike fish is due to the presence of citric acid (COHO). The OH
and COOH functional groups in citric acid create metal ions to form citrate salts. Citrate ions
will bind the metals through a chelating process so that they can remove metal ions that have
accumulated in Nike fish as citrate complexes.?

Besides citric acid, it also contains ascorbic acid. Ascorbic acid will cause complex bonds
with metal ions. Ascorbic acid has one free electron pair of its molecule, which can be assigned
to metal atoms which create Hg-ascorbic acid. °

According to WHO (World Health Organization), if the fish is continuously consumed as
much as 60 g/ person/day, then the maximum Hg level allowed is 0.5 pg/ g of wet fish**

Based on WHO standards in (Simage, 2010) regarding the number of mercury levels that
can be accumulated in the human body for one week is 0.3 ppm, total mercury per week is 0.2
ppm, and per 70 kg body weight is 0.04 ppm per day.

Research has been carried out on Marcia Hiantina shells that had originated from Jl.
Metro Tanjung Bungan by taking samples twice, onApril 12, 2015 and April 16, 2015. Further, it
soaked in lime juice with 15% concentration with variations of soaking time of 30 and 60
minutes and also used distilled water (Aquadest) with the same time variation in the sample as
control. Based on the treatment, the Pb level on the first treatment was 0.5265 (ug / g), and the
second treatment was 0.4308 (g / g). After soaking treatment, there was a decrease in Pb level
in the shellfish meat, both soaked using distilled water (Aquadest) for 30 and 60 minutes and
with lime juice with the same time variation (30 and 60 minutes).*

Two samples were soaked with distilled water (Aquadest), both samples decreased with
an average decrease is 16.63% for 30 minutesand 20.08% for 60 minutes. Meanwhile, the
samples soaked with lime juice obtained a significant score of the decreasing level compared to
distilled water, the reductionlevel was 45.74% for 30 minutes and 64.37% for 60 minutes.**

In terms of the texture of the shellfish, it did not change before and after soaking. In the
taste aspect, color and smell, there were differences before, and after soaking, a long duration of
soaking caused a sour taste, reduce the fishy smell, and created paler meat. The best results can
be seen in soaking with lime juice for 30 minutes because it does not change the taste, color, and

texture but can eliminate the fishy smell.

http://annalsofrscb.ro 13011



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 13003 - 13014
Received 25 April 2021; Accepted 08 May 2021.

4.2 Concentrations differences (0%, 25%, 50%, and 75%) of mercury (Hg) level reduction
in Nike fish

The results of Table 1 shows a significant decrease level of mercury (Hg) after the
treatment of soaking Nike fish in lime juice with various concentration for 20 minutes. It can be
seen that the highest levels of mercury (Hg) are found at a concentration of 0% in 20 minutes
observation. In contrast, the lowest mercury (Hg) levels in Nike fish were found in 75%
concentration of lime juice within 20 minutesof observation.

Figure 1 shows theaverage percentage of mercury (Hg) levels in Nike fish at various
concentrations (25%, 50%, and 75%). In 25% concentration of lime juice within 20 minutes
observation toward Nike fish, the average decrease is 0.02682 ppm, at a concentration of 50% is
0.02457 ppm, and at a concentration of 75% is 0.02140. The highest concentration is 75% and
causes a higher decreasing level of mercury (Hg) in Nike fish. Hence, it can be concluded that
the higher the concentration of lime juice is used, the higher result of mercury (Hg) level
reduction in Nike fish.

Balawan waters are polluted by dangerous and poisonous heavy metals. This is due to the
presence of several industries, which are the main contributors to heavy metal pollutants in the
Deli river (Hayati, 2009). According to research by Bapedalda North Sumatra in 2013, the
content of mercury (Hg) in Belawan Sea reached 0.7012 mg/ L. whereas, based on the quality
standards of government regulation No. 82 of 2001, the safe content of mercury (Hg) is 0.002
mg/ L. '

Tuna test was conducted on April 14, 2015,and the tested samples were taken from
Medan Regional Health Laboratory. The tested samples showed that the mercury (Hg) level in
Tuna which originated from Belawan was 0.0875 ppm with the AAS method. The results of the
laboratory test showed that the mercury level in tuna fish before soaked with lime juice was
0.0875 ppm. This score is still below the average of the quality standard set by the Head of
BPOM Number HK.00.06.1.52.4011 in 2010, which concerns the determination of the maximum
limit of microbial and chemical contamination in food that processed fish has a maximum limit

of mercury content which is 0.5 mg/kg®.
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5. Conclusion

1. Lime juice (Citrus Aurantofolia) is effective in reducing levels of mercury (Hg) in Nike
fish (Awaousmelanocephalus) with various concentrations within 20 minutes. Based on
the One Way Anova test, it shows a significant value of 0.000 (p-value <0.05), then HO
is rejected thus, the lime juice has an effect on reducing mercury (Hg) levels in Nike fish.

2. The most significant concentration of lime (Citrus aurantofolia), which can reduce

mercury (Hg) levels in Nike fish (Awaousmelanocephalus) is at a concentration of 75%.

References
1. Irwan. Epidemiologi Penyakit Tidak Menular. Yogyakarta: Deepublish; 2018.
2. Salam, A., F.M. Sahami CP. Nike (Awaous melanocephalus) fishery and mercury contamination

in the estuary of Bone-Bolango River. Omni-Akuatika, 12(2): 130-136. Omni-Akuatika [Internet].
2016;152(3):28. Available from: http://ojs.omniakuatika.net/index.php/joa/article/view/121/62

3. Soekamto, Marcella M, Y AN, Gozali, Febriyani Y. Proses pembekuan ikan teri nike di PT. Inti
Luhur Fuja Abadi Beji-Pasuruan. 2018;1-81. Available from: http://repository.wima.ac.id/14367/

4. Balihristi. Status Lingkungan Hidup Daerah Provinsi Gorontalo. Badan Lingkungan Hidup, Riset
dan Teknologi Informasi (BALIHRISTI) Provinsi Gorontalo. 2020.

5. Marsulina I. Efektifitas Larutan Jeruk Nipis Terhadap Penurunan Kadar Merkuri (Hg) Pada Ikan
Tongkol (Euthynnus Sp). [Internet]. Vol. 2. Universitas Sumatera Utara; 2015. Available from:
https://media.neliti.com/media/publications/14580-1D-efektivitas-larutan-jeruk-nipis-terhadap-
penurunan-kadar-merkuri-hg-pada-ikan-to.pdf

6. Mayaserli DP, Sasmita W. Dalam Darah Wanita Pemakai Krim Pemutih Dengan Metoda
Inductively Coupled Plasma. J Sainstek. 2016;8(2)(2):159-65.

7. Zaenab N dan. Pemanfaatan Air Perasan Jeruk Nipis ( Citrus autrantifolia swingle ) dalam
Menurunkan Kadar Logam Berat Pb yang Terkandung pada Daging Kerang. Higiene.
2015;1(3):159-74.

8. Nurfadillah AR, Irwan I. PAJANAN TIMBAL UDARA DAN TIMBAL DALAM DARAH
DENGAN TEKANAN DARAH DAN HEMOGLOBIN (Hb) OPERATOR SPBU. J Heal Sci
Gorontalo J Heal Sci Community. 2019;1(2):53-9.

0. BPOM. Peraturan Kepala Badan Pengawas Obat dan Makanan Republik Indonesia Nomor
HK.00.06.1.52.4011 tentang Penetapan Batas Maksimum Cemaran Mikroba dan Kimia dalam

http://annalsofrscb.ro 13013



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 13003 - 13014
Received 25 April 2021; Accepted 08 May 2021.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

http://annalsofrscb.ro

Makanan. Jdih Bpom Ri. 2010;1-28.

Mallongi A, Irwan, Rantetampang AL. Assessing the mercury hazard risks among communities
and gold miners in Artisanal Buladu Gold Mine, Indonesia. Asian J Sci Res. 2017;10(4):316-22.

Irwan AM. Model of Hypertension Transmission Risks to Communities in Gorontalo Province.
Indian J Public Heal Res Develpoment. 2018;

Menteri Kesehatan Republik Indonesia. Peraturan Menteri Kesehatan Republik Indonesia Nomor
57 Tahun 2016 Tentang Rencana Aksi Nasional Pengendalian Dampak Kesehatan Akibat Pajanan
Merkuri Tahun 2016-2020. Menteri Kesehat Republik Indones. 2016;1-10.

Lain B, Danudianti Y, Joko T. Analisis Risiko Kesehatan Lingkungan Pajanan Merkuri Pada
Masyarakat Di Area Penambangan Emas Tanpa ljin (Peti) Desa Kayeli Kabupaten Buru Provinsi
Maluku. J Kesehat Masy. 2016;4(2):129-38.

Weil M, Bressler J, Parsons P, Bolla K, Glass T SB. Blood mercury levels and neurobehavioral
function. JAMA J Am Med Assoc. 2005;293:1875-82.

Nirmala K, Hastuti YP, Yuniar V. Toksisitas Merkuri (Hg) Dan Tingkat Kelangsungan Hidup
Pertumbuhan, Gambaran Darah Dan Organ Pada Ikan Nila Oreo Chormis Niloticus. J Akuakultur
Indones. 2013;11(1):38.

Maxwel S, Simbolon D, Jusadi De. Analisis Kandungan Merkuri dan Sianida pada Hasil
Pertanian. 2010;335-53. Available from:
https://repository.ipb.ac.id/jspui/bitstream/123456789/53993/19/ _18.ANALISIS KANDUNGAN
MERKURI %28HG%29 DAN SIANIDA %28CN%29.pdf

Arman F. Study Pemanfaatan Buah Jeruk Nipis (Citrus aurantifolia swingle) Sebagai Chelator
Logam Pb dan Cd Dalam Udang Windu ( Penaeus monodon). Stud Pemanfaat Buah Jeruk Nipis
(Citrus Aurantifolia Swingle) sebagai Chelator Logam Pb dan Cd dalam Udang Wind (Penaeus
Monodon), Bahan Skripsi Fak Farm Univ Sumatera Utara. 2009;1-89.

Akuba M, Irwan. Uji Efektifitas Kombinasi Perasan Jeruk Nipis ( Citrus Aurantifolia ) Dan
Mentimun ( Cucumis Sativus L . ) Terhadap Mortalitas Kecoa. Jambura J Heal Sci Res Vol 1, No
2 (2019)Jambura J Heal Sci Res Vol 1, No 2 [Internet]. 2019;1:36-43. Available from:
http://ejurnal.ung.ac.id/index.php/jjhsr/article/view/1879/1439

Yusuf, N., S. Purwaningsih WT. Formulasi Tepung Pelapis Savory Chips Nike, (Awaous
melanochepalus). 2012;15.

13014



