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Lampiran 1. Skema Kerja

Kultur Trichoderma reesei

Pretreatment limbah alga
Kappaphycus alvarezii

Proses aktivasi
Trichoderma reesei

Proses hidrolisis limbah
alga Kappaphycus
alvarezii dengan
Trichoderma reesei

Pengukuran kadar gula
total

LAMPIRAN

Analisis Data
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Pengukuran pH dan
Jumlah Biomassa
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Lampiran 2. Hasil uji statistik kadar gula total pada konsentrasi substrat 2.5%

Two-way ANOVA Ordinary
Alpha 0.05

Source of Variation % of total variation
Interaction 5.581
Row Factor 89.18
Column Factor 3.689

ANOVA table SS
Interaction 0.1421
Row Factor 221
Column Factor 0.09396
Residual 0.03947

Data summary
MNumber of columns (Column Factor 3
MNumber of rows (Row Factor) 4
Number of values 36

P value
<0.0001
<0.0001
<0.0001

DF
6

24

P value summary

s
s

s

Ms
0.02369
0.7570
0.04698
0.001644

Significant?

F (DFn, DFd) P value

F {6, 24)=14.41 P=<0.0001
F (3. 24) = 460.4 P=0.0001
Fi{2 24)=2857 |P=<0.0001

Lampiran 3. Hasil uji statistik kadar gula total pada konsentrasi substrat 5%

Two-way ANOVA Ordinary
Alpha 0.05

Source of Variation % of total variation
Interaction 2.180
Row Factor 92.18
Column Factor 4.760

ANOVA table SS
Interaction 0.03024
Row Factor 1.279
Column Factor 0.06602
Residual 0.01227

Data summary
MNumber of columns (Column Factor 3
MNumber of rows (Row Factor) 4
Number of values 36
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P value
<0.0001
<0.0001
<0.0001

DF
6
3
2
24

P value summary

wwn
wwn

wwn

MS
0.005041
0.4262
0.03301
0.0005111

Significant?

F (DFn, DFd) P value

F (6. 24) = 9.862 P=0.0001
F(3.24)=1833.9 P=0.0001
F (2, 24) = 64.59 P=0.0001
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Lampiran 4. Hasil uji statistik kadar gula total pada konsentrasi substrat 7.5%.

Two-way ANOVA Ordinary
Alpha 0.05

Source of Variation % of total variation
Interaction 2449
Row Factor 94.48
Column Factor 2.266

ANOVA table SS
Interaction 0.02274
Row Factor 0.8773
Column Factor 0.02104
Residual 0.007467

Data summary

Number of columns (Column Factor 3
MNumber of rows (Row Factor) 4
Number of values 36

P value
<0.0001
<0.0001
<0.0001

DF
6
3
2
24

P value summary

wwn
wwn

wwn

MS
0.003730
0.2924
0.01052
0.00031M

Significant?

F (DFn, DFd)
F (6. 24)=12.18
F(3.24)=939.9
F (2, 24) = 33.81

Lampiran 5. Hasil uji statistik kadar gula total pada konsentrasi substrat 10%.

Two-way ANOVA Ordinary
Alpha 0.05

Source of Variation % of total variation
Interaction 4.377
Row Factor 87.94
Column Factor 7.250

ANOVA table SS
Interaction 0.04643
Row Factor 0.9328
Column Factor 0.07691
Residual 0.004600

Data summary
MNumber of columns (Column Factor 3
MNumber of rows (Row Factor) 4
Number of values 36
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P value
<0.0001
<0.0001
<0.0001

DF
6
3
2
24

P value summary

wwn
wwn

wwn

MS
0.007738
0.3109
0.03845
0.0001917

Significant?

F (DFn, DFd)
F (6. 24) = 40.37
F (3. 24) = 1622
F (2, 24) = 200.6
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P value
P=<0.0001
P<0.0001
P<0.0001

P value
P<0.0001
P<0.0001
P<0.0001
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Lampiran 6. Hasil uji statistik pH pada konsentrasi substrat 2.5%.

Two-way ANOVA Ordinary
Alpha 0.05

Source of Variation % of total variation P value P value summary | Significant?
Interaction 17.33 0.0013 = Yes
Row Factor 68.79 <0.0001 b Yes
Column Factor 0.7826 0.4981 ns No

ANOVA table SS DF MS F (DFn, DFd) P value
Interaction 0.01563 6 0.002605 F (6, 24) = 5.298 P=0.0013
Row Factor 0.06202 3 0.02067 F (3. 24)=42.05 P<0.0001
Column Factor 0.0007056 2 0.0003528 F (2, 24)=0.7175 P=0.4981
Residual 0.01180 24 0.0004917

Data summary

MNumber of columns (Column Factor 3
MNumber of rows (Row Factor) 4
Number of values 36

Lampiran 7. Hasil uji statistik pH pada konsentrasi substrat 5%.

Two-way ANOVA Ordinary
Alpha 0.05

Source of Variation % of total variation P value P value summary | Significant?
Interaction 2416 0.2848 ns MNo
Row Factor 89.38 <0.0001 b Yes
Column Factor 0.9024 0.2469 ns MNo

ANOVA table 58 DF MSs F (DFn, DFd) P value
Interaction 0.004061 6 0.0006763 F(6.24)=1.324 P=0.2848
Row Factor 0.1502 3 0.05008 F (3. 24)=97.98 P<0.0001
Column Factor 0.001517 2 0.0007583 F (2. 24)=1484 P=0.2469
Residual 0.01227 24 0.000511M

Data summary

Number of columns (Column Factor 3
MNumber of rows (Row Factor) 4
Number of values 36
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Lampiran 8. Hasil uji statistik pH pada konsentrasi substrat 7.5%.

Two-way ANOVA
Alpha

Source of Variation
Interaction
Row Factor
Column Factor

ANOVA table
Interaction
Row Factor
Column Factor
Residual

Data summary

MNumber of columns (Column Factor

MNumber of rows (Row Factor)

MNumber of values

Ordinary
0.05

% of total variation
1.481

91.29

0.2675

SS
0.003444
0.2123
0.0006222
0.01620

36

P value
0.5443
<0.0001
0.6362

DF
6

24

P value summary
ns

wwn

ns

MS
0.0005741
0.07077
0.0003111
0.0006750

Lampiran 9. Hasil uji statistik pH pada konsentrasi substrat 10%

Two-way ANOVA
Alpha

Source of Variation
Interaction
Row Factor
Column Factor

ANOVA table
Interaction
Row Factor
Column Factor
Residual

Data summary

MNumber of columns (Column Factor

MNumber of rows (Row Factor)

MNumber of values

Ordinary
0.05

% of total variation
0.9434

90.52

0.09650

SS
0.002661
0.2554
0.0002722
0.02380

[}

36

P value
0.8397
<0.0001
0.8724

DF
6

24

P value summary
ns

wwn

ns

MS
0.0004435
0.08512
0.0001361
0.0009917

Significant?

F (DFn, DFd)
F (6. 24) = 0.8505
F (3, 24) = 104.8

F (2. 24) = 0.4609

Significant?

F (DFn, DFd)
F (6. 24) = 0.4472
F (3. 24) = 85.83

F (2, 24) = 0.1373

P value

P=0.5443
P<0.0001
P=0.6362

P value

P=0.8397
P<0.0001
P=0.8724
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Lampiran 10. Hasil uji statistik jumlah biomassa pada konsentrasi substrat 2.5%.

Two-way ANOVA Ordinary
Alpha 0.05

Source of Variation % of total variation P value P value summary | Significant?
Interaction 0.2833 0.0022 = Yes
Row Factor 99.20 =0.0001 i Yes
Column Factor 0.2866 <0.0001 b Yes

ANOVA table 55 DF MSs F (DFn, DFd) P value
Interaction 0.02001 6 0.003334 F (6, 24) = 4.860 P=0.0022
Row Factor 7.004 3 2335 F (3. 24) = 3403 P<0.0001
Column Factor 0.02024 2 0.01012 F (2, 24)=1475 P<0.0001
Residual 0.01647 24 0.0006861

Data summary
MNumber of columns (Column Factor 3
MNumber of rows (Row Factor) 4

MNumber of values 36

Lampiran 11. Hasil uji statistik jumlah biomassa pada konsentrasi substrat 5%

Two-way ANOVA Ordinary
Alpha 0.05

Source of Variation % of total variation P value P value summary | Significant?
Interaction 0.1093 0.0016 = Yes
Row Factor 99.69 <0.0001 i Yes
Column Factor 0.1209 <0.0001 i Yes

ANOVA table 58 DF MS F (DFn, DFd) P value
Interaction 0.006361 6 0.001060 F (6, 24)=5.158 P=0.0016
Row Factor 5.804 3 1.935 F (3. 24)= 9411 P<0.0001
Column Factor 0.007039 2 0.003519 Fi2 24)=1712 P<0.0001
Residual 0.004933 24 0.0002056

Data summary
MNumber of columns (Column Factor 3
MNumber of rows (Row Factor) 4
Number of values 36
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Lampiran 12. Hasil uji statistik jumlah biomassa pada konsentrasi substrat 7.5%.

Two-way ANOVA Ordinary
Alpha 0.05

Source of Variation % of total variation P value P value summary | Significant?
Interaction 0.4872 0.0292 * Yes
Row Factor 98.78 =0.0001 i Yes
Column Factor 0.05780 0.3734 ns Mo

ANOVA table 55 DF MSs F (DFn, DFd) P value
Interaction 0.009039 6 0.001506 F (6. 24) = 2.885 P=0.0292
Row Factor 1.833 3 0.6108 F (3. 24)=1170 P<0.0001
Column Factor 0.001072 2 0.0005361 F (2 24)=1.027 |P=0.3734
Residual 0.01253 24 0.0005222

Data summary
MNumber of columns (Column Factor 3
MNumber of rows (Row Factor) 4
Number of values 36

Lampiran 13. Hasil uji statistik jumlah biomassa pada konsentrasi substrat 10%.

Two-way ANOVA Ordinary
Alpha 0.05

Source of Variation % of total variation P value P value summary | Significant?
Interaction 0.2091 0.1849 ns No
Row Factor 99.14 <0.0001 b Yes
Column Factor 0.1295 0.0683 ns No

ANOVA table S5 DF MS F (DFn, DFd) P value
Interaction 0.003267 6 0.0005444 F (6. 24) = 1.620 P=0.1849
Row Factor 1.549 3 0.5162 F (3. 24) = 1536 P<0.0001
Column Factor 0.002022 2 0.00101M F (2, 24)=3.008 P=0.0683
Residual 0.008067 24 0.0003361

Data summary
MNumber of columns (Column Factor 3
Number of rows (Row Factor) 4
Number of values 36
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Lampiran 14. Prosedur kerja

Limbah alga Kappaphycus alvarezii

Pencucian limbah alga Kappaphycus alvarezii
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Limbah alga yang telah dibersihkan

Limbah alga Kappaphycus alvarezii dikeringkan dengan menggunakan
oven

ses penghancuran dan pengayakan limbah alga Kappaphycus
alvarezii dengan ayakan 40 mesh
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Proses penimbangan beberapa konsentrasi tepung limbah alga
Kappaphycus alvarezii
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Proses pemanasan tepung limbah alga K. alvarezii menggunakan water
batch selama 2 jam pada suhu 100°C

Hasil proses pemanasan tepung limbah alga

bah alga yang telah dipanasakan dimasukkan ke dalam botol
fermentor
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Proses sterilisasi substrat limbah alga menggunakan autoclave

Proses aktivasi isolat T. reesei dengan aquades steril
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Proses inokulasi T. reseei kedalam botol fermentor yang berisi substrat
limbah alga

sis (Inkubasi) selama 3 hari, 9 hari dan 15 hari pada suhu = 30°C
(suhu ruang)
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Proses sentrifugasi larutan substrat limbah alga

Pengukuran kadar glukosa
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Pengukuran Biomassa

73



74

RIWAYAT HIDUP

Nama lengkap penulis adalah Kurnia Kadir,
kelahiran 28 Juli 1997 di Kabupaten Takalar, Provinsi
Sulawesi Selatan. Alamat di Bontolabbua, Kelurahan
Barombong, Kecamatan Tamalate, Kota Makassar,
Sulawesi  Selatan. Penulis beragama Islam dan
merupakan anak pertama dari tiga bersaudara dari
pasangan Bapak H. Abd. Kadir Mustafa dan lbu Norma
Jafri dengan 2 orang adik kandung diantaranya adalah Fatimah Azzahra
dan Sulaiman.

Penulis mengawali karir pendidikan pada jenjang sekolah dasar
pada tahun 2003-2009 di SD Negeri Bontomanai. K, jenjang sekolah
lanjut tingkat pertama pada tahun 2009-2012 di SMP Negeri 1 Pallangga,
jenjang sekolah lanjut tingkatbatas pada tahun 2012-2015 di SMK
Pratidina Makassar, dan ke tingkat strata satu pada tahun 2016-2021
dan meraih gelar Sarjana Sains (S.Si.) pada jurusan Biologi, Fakultas
Sains dan Teknologi, Universitas Islam Negeri Alauddin Makassar, serta
saat ini penulis dalam tahap penyelesaian studi akhir pada jenjang
magister untuk gelar Magister Sains (M.Si.) pada Program Studi Magister
Biologi, Fakultas Matematika dan Ilmu Pengetahuan Alam, Universitas
Hasanuddin.

Penulis mengawali karir sebagai seorang tenaga pendidik di
Yayasan Cobig Islamic School pada bulan Juli tahun 2023.

Email penulis:
Kurniakadirl@gmail.com

Optimized using
trial version
www.balesio.com



mailto:Kurniakadir1@gmail.com

