DAFTAR PUSTAKA

Afrianto E dan Liviawati E. 1993. Budidaya Rumput Laut dan Cara Pengolahannya.
Bharata: Jakarta

Aini N dan Rahayu T. 2015. Media alternatif untuk pertumbuhan jamur menggunakan
sumber karbohidrat yang berbeda. Skripsi. Universitas Muhammadiyah
Surakarta

Ali S, Haq I-u, Qadeer M, et al. 2002. Production of citric acid by Aspergillus niger
using cane molasses in a stirred fermentor. Electronic Journal of
Biotechnology 5: 19-20

Aslan LM. 1998. Budidaya rumput laut. Yogyakarta: Kanisius

Atlas RM. 2010. Handbook of microbiological media: CRC press

Campbell N, Reece J, Urry L, et al. 2009. Biology 9Th edition. San Fransisco: Pearson
Education Inc, Benjamin Cummings

Cappuccino JG. 2014. Manual Laboratorium Mikrobiologi Edisi 8. Kediri: EGC

Cappuccino JG dan Sherman N. 2014. Manual laboratorium mikrobiologi. Jakarta:
EGC

Darcy-Vrillon B. 1993. Nutritional aspects of the developing use of marine macroalgae
for the human food industry. Int. J. Food Sci. Nutr. 44. S23-35

Ega L, Lopulalan CGC dan Meiyasa F. 2016. Kajian mutu karaginan rumput laut
Eucheuma cottonii berdasarkan sifat fisiko-kimia pada tingkat konsentrasi
kalium hidroksida (KOH) yang berbeda. Jurnal Aplikasi Teknologi Pangan 5

El Damir M. 2006. Effect of growing media and water volume on conidial production of
Beauveria bassiana and Metarhizium anisopliae. Journal of Biological Sciences
6: 269-74

Fardiaz DS. 1992. Mikrobiologi pangan 1. Jakarta: PT Gramedia

Fardiaz S. 1987. Fisiologi Fermentasi. Bogor: Pusat Antar Universitas IPB

Fleurence J. 1999. Seaweed proteins: biochemical, nutritional aspects and potential
uses. Trends in food science & technology 10: 25-8

21



Frediansyah A. 2021. The antiviral activity of iota-, kappa-, and lambda-carrageenan
against COVID-19: A critical review. Clinical Epidemiology and Global
Health 12: 100826

Gandjar 1. 2006. Mikologi dasar dan terapan: Yayasan Obor Indonesia

Garraway MO dan Evans RC. 1984. Fungal nutrition and physiology. New Yprk: Wiley

Hadioetomo RS. 1985. Mikrobiologi dasar dalam praktek : teknik dan prosedur dasar
laboratorium. Jakarta: Gramedia Pustaka Utama

Hakim L. 2018. Rice Water Sucrose Tempe Medium (RSTM) sebagai media alternatif
pertumbuhan jamur. Skripsi. Universitas Nasional. Jakarta.: 35

Hartanto ES dan Ariningsih S. 2018. Pembuatan media uji mikrobiologi siap pakai dari
bahan baku lokal Indonesia untuk pengujian parameter angka lempeng total.
Warta Industri Hasil Pertanian 35: 68-73

Hase V dan Nasreen S. 2017. Influence of different culture media on growth of plant
pathogenic fungi. International Journal of Multidisciplinary Research and
Development 4: 67-70

Hidayat N, Padaga M dan Suhartini S. 2006. Mikrobiologi industri, Edisi kedua.
Yogyakarta: CV Andi Offset

Imas T. 2009. Eksperimen Mikrobiologi Dalam Laboratorium. Ardy Agency. Jakarta

Inggrid M dan Suharto I. 2012. Fermentasi glukosa oleh Aspergillus niger menjadi
asam glukonat. Research Report-Engineering Science 1

Irma. 2015. Optimasi Media Pertumbuhan Aspergillus niger Dengan Menggunakan
Tepung Singkong, UIN Alauddin Makassar, Makassar

Kumala S, Sumarny R, Rachmani R, et al. 2013. Red algae (Gracilaria verrucosa) as a
bacto agar. Jurnal Farmasi Indonesia 6: 166-71

Lilly VG dan Barnett HL. 1951. Physiology of the fungi. Physiology of the fungi.

Mabeau S dan Fleurence J. 1993. Seaweed in food products: biochemical and nutritional
aspects. Trends in Food Science & Technology 4: 103-7

Mardinus. 2006. Jamur patogen tumbuhan. Yogyakarta: Andalas University Press

Marianingsih P, Amelia E dan Suroto T. 2013. Inventarisasi dan identifikasi makroalga
di perairan Pulau Untung Jawa. Prosiding SEMIRATA 2013 1

22



Matanjun P, Mohamed S, Mustapha NM, et al. 2009. Nutrient content of tropical edible
seaweeds, Eucheuma cottonii, Caulerpa lentillifera and Sargassum polycystum.
Journal of Applied Phycology 21: 75-80

Muchtar M. 2013. Pemanfaatan Kullt Buah Kakao Sebagai Media padat Untuk
Memproduksi Enzim Amilase Oleh Aspergillus niger dan Aspergillus oryzae.
Universitas Hasanuddin

Ningsih DA, Kusdiyantini E dan Raharjo B. 2017. Uji Aktivitas Enzim Fitase yang
Dihasilkan Oleh Aspergillus niger dan Neurospora sp. pada Kondisi
Fermentasi yang Berbeda. Jurnal Akademika Biologi 6: 19-28

Novaczek I. 2001. A guide to the common edible and medicinal sea plants of the Pacific
Islands: Suva. Vol 3. University of the South Pacific

Ortiz J, Romero N, Robert P, et al. 2006. Dietary fiber, amino acid, fatty acid and
tocopherol contents of the edible seaweeds Ulva lactuca and Durvillaea
antarctica. Food chemistry 99: 98-104

Pandey AK dan Kanaujia K. 2005. Effect of different grain media on sporulation,
germination and virulence of Beauveria bassiana (Balsamo) Vuillemin against
Spodoptera litura Fabricius larvae. Journal of Biological control 19: 129-33

Pelczar MJ dan Chan E. 2008. Dasar-Dasar Mikrobiologi Jilid I. Jakarta. Ui Press

Rowe RC, Sheskey PJ dan Owen SC. 2006. Pharmaceutical Excipients: Pharmaceutical
Press

Sudariastuty E. 2011. Pengolahan  rumput laut. Jakarta: Pusat Penyuluhan dan
Perikanan

Suryani Y, Taupiqurrahman O dan Kulsum Y. 2020. Mikologi. Sumatera Barat: PT.
Freeline Cipta Granesia

Sutarma HY. 1999. Teknik pembuatan kultur media bakteri. Balai penelitian veteiner

Vandamme EJ, Baets Sd dan Steinbiichel A. 2002. Biopolymers, Volume 6: Wiley-
VCH, Weinheim

Varghese N, Joy P dan Varghese N. 2014. Microbiology laboratory manual. Pineapple
Research Station (Kerala Agricultural University), Vazhakulam-686 670

Yudianto SA. 1992. Pengantar Cryptogamae (Sistemik Tumbuhan Rendah). Penerbit
Tarsiti Bandung

23



Zimbro M, Power D, Miller S, et al. 2009. Difco & BBL manual of microbiological
culture media: Becton, Dickinson and Company, Maryland

24



LAMPIRAN | GAMBAR LAMPIRAN

E. cottonii : P ; 4 Alat dan bahan penelitian
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Ki-ka: Media PDA (1) dan Media Uji (2-5) . _Jx Biakan A. niger

Gambar Lampiran 1. Alat dan bahan penelitian
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Formula 2
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Formula 3
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Formula 4

F-4 (H-1)

F-4 (H-6)
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PDA (H-7)

Gambar Lampiran 2. Pertumbuhan A. niger pada media makroalga dan PDA selama 7 hari
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Formula 4

Gambar Lampiran 3. Pengamatan mikroskopis A. niger pada media makroalga dan PDA

setelah inkubasi selama 7 hari (perbesaran 400 X)
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LAMPIRAN Il TABEL LAMPIRAN

Tabel Lampiran 1. Data hasil pengukuran diameter koloni A. niger pada media makroalga

dan PDA selama 7 hari

TARAF DIAMETER KOLONI (mm) Rata-rata
PERLAKUAN U U Us Us Us
-~ HARIKEL
Formula 1 0 0 0 0 0 0
Formula 2 1,05 1,825 0,75 1,1 1,1 1,165
Formula 3 1,15 2,8 1,5 2,725 2,075 2,05
Formula 4 2,375 4,25 5,8 49 47 4,405
PDA 6,175 495 5375 4,725 10,3 6,305
] 3 ]
Formula 1 0 0 0 0 0 0
Formula 2 6,75 7,975 L7 7,575 7,75 7,55
Formula 3* 10,15 9,25 10,575 10,35 10,55 10,175
Formula 4* 13,175 « 14,175 1 ,é?5 13,2 12,775 13,54
PDA 14,825 14,15 A5 15675 17,95 15,35
] ]
Formula 1 0 -0 0 0 0
Formula 2* 12,475 11,225 59 14,825 14,375 13,76
Formula 3* 16,75** 14,275 1 ,355 16,825 17,775 16,59
Formula 4*** 21,8 22,45 22975 20,725 20,425 21,675
PDA 21,075 19,95 19,5 21,375 23,375 21,055
N ' ‘ARIJ_ I
Formula 1 0, %0 0 0 0 0
Formula 2 17,85 15,75 225 23,0 21,05 20,03
Formula 3 24,15 19,6 23,4 23,0 23,55 22,74
Formula 4 30,1 30,225 30,1 26,75 ST 28,575
PDA 2 gl <y 418 25,1 27,6 29,55 26,865
]
Formula 1 0 0 0 0 0 0
Formula 2 24,025 21,125 28,05 29,575 26,725 25,9
Formula 3 31,975 25,025 29,9 28,475 29,4 28,955
Formula 4 36,65 36,35 36,45 32,375 31,15 34,595
PDA 32,075 30,425 30,6 32,025 31,5 31,325
Formula 1 0 0 0 0 0 0
Formula 2 29,35 25,525 33,95 34,5 32,5 31,165
Formula 3 39,475 30,5 36,3 34,225 35,325 35,165
Formula 4 40,7 41,25 41,45 37,9 35,4 39,34
PDA 35575 349 34,45 37,3 32,7 34,985
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HARI KE 7

Formula 1 0 0 0 0 0 0
Formula 2 32,875 31,05 37,8 43,175 38,225 36,625
Formula 3 46,725 35,975 42,975 40,25 41,65 41,515
Formula 4 45575 4545 46,475 40,15 38,55 43,24
PDA 38,8 39,95 37,175 40,375 36,375 38,535

Tabel Lampiran 2. Output data hasil uji one way ANOVA diameter koloni A. niger

ANOVA
Diameter Koloni (mm)
Sum of Squares df Mean Square F Sig.
Between Groups 6524.841 4 1631.210 149.727 .000
Within Groups 217.891 20 10.895
Total 6742.732 24

Tabel Lampiran 3. Output data hasil uji BNJ 5% dan homogeneous subsets diameter
koloni A. niger

Multiple Comparisons
Dependent Variable: Diameter Koloni (mm)

Tukey HSD
95% Confidence
(I) Taraf (J) Taraf ! higan . Interval
Difference Std. Error Sig.
Perlakuan  Perlakuan (1-3) Lower Upper
Bound Bound
PDA Formula 4 -4.70500 2.08754 201 -10.9517 1.5417
Formula 3 -2.98000 2.08754 .618 -9.2267 3.2667
Formula 2 1.91000 2.08754 .888 -4.3367 8.1567
Formula 1 38.53500" 2.08754 .000 32.2883 44,7817
Formula 4 PDA 4.70500 2.08754 201 -1.5417 10.9517
Formula 3 1.72500 2.08754 919 -4.5217 7.9717
Formula 2 6.61500" 2.08754 .035 .3683 12.8617
Formula 1 43.24000° 2.08754 .000 36.9933 49.4867
Formula 3 PDA 2.98000 2.08754 .618 -3.2667 9.2267
Formula 4 -1.72500 2.08754 919 -7.9717 45217
Formula 2 4.89000 2.08754 173 -1.3567 11.1367
Formula 1 41.51500" 2.08754 .000 35.2683 47.7617
Formula 2 PDA -1.91000 2.08754 .888 -8.1567 4.3367
Formula 4 -6.61500" 2.08754 .035 -12.8617 -.3683
Formula 3 -4.89000 2.08754 173 -11.1367 1.3567
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Formula 1 36.62500" 2.08754 .000 30.3783
Formula 1 PDA -38.53500" 2.08754 .000 -44.7817
Formula 4 -43.24000" 2.08754 .000 -49.4867
Formula 3 -41.51500" 2.08754 .000 -47.7617
Formula 2 -36.62500" 2.08754 .000 -42.8717

42.8717
-32.2883
-36.9933
-35.2683
-30.3783

*. The mean difference is significant at the 0.05 level.

Diameter Koloni (mm)
Tukey HSD?

Subset for alpha = 0.05

Taraf Perlakuan N

1 2 3
Formula 1 5 .0000
Formula 2 5 36.6250
PDA 5 38.5350 38.5350
Formula 3 5 41.5150 41.5150
Formula 4 5 43.2400
Sig. 1.000 173 201

Means for groups in homogeneous subsets are
displayed.
a. Uses Harmonic Mean Sample Size = 5.000.

Tabel Lampiran 4. Perhitungan Laju Pertumbuhan A. niger

Rumus laju pertubuhan:

Diameter akhir — Diameter awal

Rentang jumlah hari

Taraf Perlakuan  Ulangan Laju Pertumbuhan (mm/harti)
Formula 1 1-5 Tidak tumbuh
Formula 2 1 32'8756_ 105 _ 5,30

31,05 — 1,825

2 6 = 4,87

37,8 —-10,75

3 — % - 6,18
43,175 - 1,1

4 B 7,01
38,225 -1,1

S — e - 6,19

Rata-rata: 5,91 mm/hari
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Formula 3

Formula 4

PDA

46,725 — 1,15

6 = 17,60
35,975 - 2,8
— =553

6
42975 —-1,5
B S— = 6,91
40,25 — 2,725

= 6,25
6
41,65 — 2,075
= 6,60
6
Rata-rata: 6,58 mm/hari
45,575 — 2,375
= 7,20

6
45,45 — 4,25
————— =6,87

6
46,475 — 5,8
—————— =—6,78

6
40,15 -49
—————=15,88

6

38,55 —4,7
————— =15,64
6
Rata-rata: 6,47 mm/hari
38,8 — 6,175
———— =544

6
39,95 — 4,95
T = 5,83

37,175 — 5,375
€ = 5,30
40,375 — 4,725

e =594
36,375 — 10,3

e = 5,45

Rata-rata: 5,59 mm/hari
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Tabel Lampiran 5. Output data hasil uji one way ANOVA laju pertumbuhan A. niger

ANOVA

Laju Pertumbuhan (mm/hari)

Sum of )

df Mean Square F Sig.

Squares
Between Groups 154.008 4 38.502 105.365 .000
Within Groups 7.308 20 .365
Total 161.316 24

Tabel Lampiran 6. Output data hasil uji BNJ 5% dan homogeneous subsets laju
pertumbuhan A. niger

Multiple Comparisons
Dependent Variable: Laju Pertumbuhan (mm/hari)

Tukey HSD
Mean 95% Confidence
(I) Taraf (J) Taraf : Std. : Interval
Perlakuan Perlakuan D|ff((|e_r‘;e)nce Error Pl Lower Upper
Bound Bound
Formula 1 Formula 2 -5.91000" .38232 .000 -7.0540 -4.7660
Formula 3 -6.57800" .38232 .000 -7.7220 -5.4340
Formula 4 -6.47400" .38232 .000 -7.6180 -5.3300
PDA -5.592007 .38232 .000 -6.7360 -4.4480
Formula 2 Formula 1 5.91000° .38232 .000 4.7660 7.0540
Formula 3 -.66800 .38232 430 -1.8120 4760
Formula 4 -.56400 .38232 .589 -1.7080 .5800
PDA .31800 .38232 .918 -.8260 1.4620
Formula 3 Formula 1 6.57800" .38232 .000 5.4340 7.7220
Formula 2 .66800 .38232 430 -.4760 1.8120
Formula 4 .10400 .38232 .999 -1.0400 1.2480
PDA .98600 .38232 113 -.1580 2.1300
Formula 4 Formula 1 6.47400° .38232 .000 5.3300 7.6180
Formula 2 56400 .38232 .589 -.5800 1.7080
Formula 3 -.10400 .38232 .999 -1.2480 1.0400
PDA .88200 .38232 .184 -.2620 2.0260
PDA Formula 1 5.59200° .38232 .000 4.4480 6.7360
Formula 2 -.31800 .38232 .918 -1.4620 .8260
Formula 3 -.98600 .38232 113 -2.1300 .1580
Formula 4 -.88200 .38232 .184 -2.0260 .2620

*. The mean difference is significant at the 0.05 level.
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Laju Pertumbuhan (mm/hari)

Tukey HSD?
Subset for alpha = 0.05
Taraf Perlakuan N
1 2
Formula 1 5 .0000
PDA 5 5.5920
Formula 2 5 5.9100
Formula 4 5 6.4740
Formula 3
Sig.

Means for groups in
a. Uses Harmonic M
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