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LAMPIRAN



Lampiran 1. Tata Letak Desain Penelitian
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PENGENCERAN
WAKTU  ULANGAN
INKUBASI PO P1 P2 P3
(Tanpa (100% Ec-En Ba+ (90% Ec-En (80% Ec-En
Ec-En Ba 0% Air) Ba+ 10% Air) Ba+ 20% Air)
(kontrol))
1 PO, TO,U1 P1,TO,Ul P2,TO,Ul P3,TO,Ul
TO 2 PO, TO,U2 P1,T0,U2 P2,T0,U2 P3,TO,U2
3 PO,TO,U3 P1,T0,U3 P2,T0,U3 P3,T0,U3
Jumlah
Rata-rata
1 PO, T1,Ul P1,T1,Ul P2,T1,Ul P3,T1,Ul
T1 2 PO, T1,U2 P1,T1,U2 P2,T1,U2 P3,T1,U2
3 PO, T1,U3 P1,T1,U3 P2,T1,U3 P3,T1,U3
Jumlah
Rata-rata
1 PO, T2,Ul P1,T2,Ul P2,T2,Ul P3,T2,Ul
T2 2 PO, T2,U2 P1,T2,U2 P2,T2,U2 P3,T2,U2
3 PO, T2,U3 P1,T2,U3 P2,T2,U3 P3,T2,U3
Jumlah
Rata-rata

Keterangan: P: Proses Pengenceran, U: Ulangan, T: Waktu Inkubasi (Menit ke -)



Lampiran 2. Hasil Uji Lab pH Ec-En

& Iﬂi 6.

LABORATORIUM BIOKIMIA

FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM
UNIVERSITAS HASANUDDIN

Kampus UNHAS Tamalanrea, II. Perintis Kemerdekaan KM. 10, Makassar, 90245

Telp.0411-586498, 0411-586200 Ext. 1092

LAPORAN HASIL ANALISIS
No. 130-LHP/XI/BK/K/FMIPA-UH/2023

Nama/NIM : Muhammad Ardas Daruslam/1012222003
Asal Institusi : 52 limu dan teknologl Peternakan
Jenis Sampel : Cairan Eco-enzyme Limbah Sayuran
Jumlah :3(tiga)
Analisis : pH dan Aktivitas Enzim Protease
1. Analisis pH
. Kode Sampel pH
Kangkung 3.37
' Bayam .37
Kangkung+Bayam 3.38
Mengetahui
Kepala Laboratorium Biokimia

—
—

{Dé\ @9

r. Rugaipah A. Arfah, M.Si

NIP. 194112311987022 002
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Lampiran 3. Hasil Uji Lab Aktivitas Enzim Protease Ec-En

n/,‘
] LABORATORIUM BIOKIMIA
P FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM
UNIVERSITAS HASANUDDIN
Kampus UNHAS Tamal. ). Perintis KM. 10, Mak 90245
Telp. 0411-586498, 0411-586200 Ext. 1092
LAPORAN HASIL ANALISIS
No. 130-LHP/XI/BK/K/FMIPA-UH/2023
Nama/NIM : Muhammad Ardas Daruslam/1012222003
Asal Institusi :52 limu dan teknologi Peternakan
Jenis Sampel : Cairan Eco-enzyme Limbah Sayuran
Jumlah 3 (tiga)
Analisis : pH dan Aktivitas Enzim Protease
2. Aktivitas Enzim Protease
STANDAR TIROSIN
Absorbansi (Amaks
[Tirosin] (mg/ml) =774 nm)
0.05 0.718
0.1 0.747
0.2 0.847
0.4 1.067
0.8 1.544
1.80
1.60
E 1.40
g s 1.20 1
S 1.00 y=1.1183x + 0.638
s :1 0.80 R*=0.9973 R = 0.9986
ﬁ ] 0.60 ‘
g 0.40 -
0.20
0.00 —_— v — "
0 0.2 04 0.6 0.8 1
[Tirosin] (mg/mL)
[Tirosin]
Kode Sampel Absorbansi fp (mg/mL)
Kangkung Simplo 1.828 2 2.128
Kangkung Duplo 1.906 2 2.268
Bayam Simplo 1.907 2 2.270
Bayam Duplo 1.958 2 2.361
K + B Simplo 1.758 2 2.003
K + B Duplo 1.849 2 2.166
Aktivitas Kadar o
Kode Sampel | [Tirosin] (mg/mL) l::‘:::::;) Enzim Protein Alit';vim Spe;iﬁk
(UmL) | (mgmp) | (U/meprotein)
Kangkung Simplo 2.128 0.0783 0.3915 11.456 0.03418
Kangk Duplo 2.268 0.0834 0.4172 11.548 0.03613
Bayam Simplo 2.270 0.0835 04175 10.178 0.04102
Bayam p“Plo 2.361 0.0869 0.4343 10.233 0.04244
K + B Simplo 2.003 0.0737 0.3685 12.245 0.03009
K + B Duplo 2.166 0.0797 0.3984 12.214 0.03262
Mengetahui
Kepala Laboratorium Biokimia

—
—
m s
r. Rugaigah A. Arfah, M.Si
NIP. 194112311987022 002
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Lampiran 4. Hasil Uji Lab Total Bakteri Asam Laktat (BAL) Ec-En

LABORATORIUM PENELITIAN DAN PENGEMBANGAN SAINS
FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM
UNIVERSITAS HASANUDDIN
J1. Perintis Kemerdekaan Km. 10 Tamalanrea, Makassar 90245
Telp. 0411-586016 « Fax. 0411-588551 « Email : Ipps.fmipa.unhasi@gmail.com

LAPORAN HASIL PENGUJIAN
CERTIFICATE OF ANALYSIS

Nomor Pekerjaan : LPPS.MJJ-2310-7/3
L Pelanggan / Principal
1.1 Nama / Name : Muhammad Ardas Daruslam
1.2 Alamat / Address : Fakultas Peternakan Universitas Hasanuddin
1.3 Telepon / Phone 1082188224010
1.4 Personil Penghubung / Contact Person  : -
1.5 Email / Email : ardasdaruslam( il.com

Il.  Contoh Uji / Sample

2.1 Kode Sampel / Sampel Code : LPPS.M-2310-7/3a - 3¢
2.2 Kemasan / Packaging : Botol Cokelat
2.3 Nama Sampel / Sample Name : Eco-enzyme Limbah Sayuran

2.4 Jumlah Sampel / Number of Sample 03
2.5 Tanggal Sampling / Date of Sampling ~ :

2.6 Diterima / Date of Received : 11 Oktober 2023

2.7 Tanggal Uji / Date of Analysis : 13 Oktober 2023
2.8 Jenis Uji / Type of Analysis : Uji Total BAL

1L, Hasil Uji/ Result

. Total BAL
No. Kode Sampel Nama Sampel (CFU/mL)
1. LPPS.M-2310-7/3a Eco-enzyme Kangkung 3,6x10°
2: LPPS.M-2310-7/3b Eco-enzyme Bayam 6,5x 10°
- Fco-enzyme Kangkung-
x 1 LPPS.M-2310-7/3¢ "~ Bayam 1,1 x 10°
{ N
%; Makassar, | November 2023
Penanggung Jawab Mutu
U1Pfof7Dr) Nunuk Hariani Sockamto, MS
“UNIP. 19601215 198702 2 001
Catatan:

- Hasil Uji hanya berlaku untuk contoh tersebut di atas
- Dilarang mengutip/menyalin sebagian isi hasil uji ini
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Lampiran 5. Perhitungan Gas Amonia (ppm)

66

PENGENCERAN
WAKTU ULANG-
INKUBASI AN PO P1 P2 P3
(Tanpa (100% Ec-En (90% Ec-En (80% Ec-En
Ec-En Ba Ba+ 0% Air) Ba+ 10% Air) Ba+ 20% Air)
(kontraol))

1 55 55 50 43

TO 2 55 55 49 55

3 55 43,2 55 45

Jumlah 165 153,2 154 143
Rata-rata 55 51 51,3 47,6
1 41,7 7,7 20 28,2
T1 2 30,9 7,8 19 25,9

3 38,1 13,8 19,1 11
Jumlah 110,7 29,3 58,1 65,1
Rata-rata 36,9 9,7 19,3 21,7
1 60,7 15,3 33 37
T2 2 44,4 14,2 39,3 44,7
3 54,4 29,9 27,3 17,3

Jumlah 159,5 59,4 99,6 99
Rata-rata 53 19,8 33,2 33




Lampiran 6. Perhitungan Suhu (°C)
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PENGENCERAN

WAKTU ULANG-

INKUBASI AN PO P1 P2 P3
(Tanpa (100% Ec-En (90% Ec-En (80% Ec-En
Ec-En Ba Ba+ 0% Air) Ba+ 10% Air) Ba+ 20% Air)
(kontrol))

1 30,4 35,1 34,8 28,7
T0 2 29,1 31,3 32,2 34,1
3 28,2 34,3 38,8 31,1
Jumlah 87,7 100,7 105,8 93,9
Rata-rata 29,2 33,5 35,2 31,3
1 29,4 37,7 34,8 28,3
T1 2 29,2 31,2 34,1 34,5
3 27,9 37,7 27,9 31,3
Jumlah 86,5 106,6 96,8 94,1
Rata-rata 28,8 35,5 32,2 31,3
1 30,1 34,8 33,7 28,1
T2 2 29,5 32,2 35,6 35,2
3 27,4 38,8 27,7 30,4
Jumlah 87 98,4 97 93,7
Rata-rata 29 32,8 32,3 31,2




Lampiran 7. Perhitungan Kelembaban (%)
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PENGENCERAN
WAKTU ULANG-
INKUBASI AN PO P1 P2 P3
(Tanpa (100% Ec-En (90% Ec-En (80% Ec-En
Ec-En Ba Ba+ 0% Air) Ba+ 10% Air)  Ba+ 20% Air)
(kontrol))

1 55 60 50 50

TO 2 45 55 55 50

3 45 55 60 55

Jumlah 145 170 165 155
Rata-rata 48,3 56,6 55 51,6
1 50 65 65 60

T1 2 50 55 65 55

3 50 65 50 55

Jumlah 150 185 180 170
Rata-rata 50 61,6 60 56,6
1 55 65 60 60

T2 2 50 60 60 55

3 50 60 60 55

Jumlah 155 185 180 170
Rata-rata 51,6 61,6 60 56,6




Lampiran 8. Hasil Analiis Perhitungan SPSS Gas Amonia (ppm)

Descriptive Statistics
Dependent Variable: GAS_AMONIA
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PROSES WAKTU_INKUBASI

PENGENCERAN Mean Std. Deviation

PO TO 55.00 .000 3
T1 36.90 5.499 3
T2 53.17 8.220 3
Total 48.36 9.945 9

P1 TO 51.07 6.813 3
T1 9.77 3.493 3
T2 19.80 8.764 3
Total 26.88 19.541 9

P2 TO 51.33 3.215 3
T1 19.37 .551 3
T2 33.20 6.002 3
Total 34.63 14.298 9

P3 TO 47.67 6.429 3
T1 21.70 9.338 3
T2 33.00 14.131 3
Total 34.12 14.463 9

Total TO 51.27 5.018 12
T1 21.93 11.265 12
T2 34.79 14.968 12
Total 36.00 16.324 36




Tests of Between-Subjects Effects

Dependent Variable: GAS_AMONIA

70

Type [l Sum of
Source Squares df Mean Square F Sig.
Model 54758.8702 12 4563.239 90.048 .000
PENGENCERAN 2171.416 3 723.805 14.283 .000
WAKTU INKUBASI 5188.827 2 2594.414 51.196 .000
INTERAKSI 749.826 6 124.971 2.466 .053
PENGENCERAN DAN
WAKTU INKUBASI
Error 1216.220 24 50.676
Total 55975.090 36
a. R Squared = .978 (Adjusted R Squared = .967)
Post Hoc Tests
PENGENCERAN
Homogeneous Subsets
GAS_AMONIA
Duncanab
Subset
PENGENCERAN N 1 2 3
P1 9 26.88
B8 9 34.12
P2 9 34.63
PO 9 48.36
Sig. 1.000 .880 1.000

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = 50.676.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha =,05.



WAKTU INKUBASI

Homogeneous Subsets

GAS_AMONIA
Duncanab
Subset

WAKTU INKUBASI N 1 2 3

T1 12 21.93

T2 12 34.79

TO 12 51.27

Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 50.676.

a. Uses Harmonic Mean Sample Size = 12.000.

b. Alpha =,05.

ANOVA
GAS_AMONIA
Sum of Squares df Mean Square F Sig.

Between Groups 8110.070 11 737.279 14.549 .000
Within Groups 1216.220 24 50.676
Total 9326.290 35
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Post Hoc Tests
Homogeneous Subsets

GAS_AMONIA
Duncan?
INTERAKSI Subset for alpha = 0.05
PENGENCERAN DAN
WAKTU INKUBASI N 1 2 3 4

72

P1T1 3 9.77

P2T1 3 19.37

P1T2 3 19.80

P3T1 3 21.70 21.70

P3T2 3 33.00 33.00
P2T2 3 33.20 33.20
POT1 3

P3TO 3

P1TO 3

P2TO0 3

POT2 3

POTO 3

36.90 36.90
47.67

Sig. .071 .072 .533 .076

47.67
51.07
51.33
53.17
55.00

.270

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



Lampiran 9. Hasil Analiis Perhitungan SPSS Suhu°C

Between-Subjects Factors
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Value Label N
PENGENCERAN 0 PO 9
1 P1 9
2 P2 9
3 P3 9
WAKTU INKUBASI 0 TO 12
1 T1 12
2 T2 12
Descriptive Statistics
Dependent Variable: SUHU
PROSES_PENGE
NCERAN WAKTU FERMENTASI Mean Std. Deviation
PO TO 29.23 1.106 3
T1 28.83 .814 3
T2 29.00 1.418 3
Total 29.02 1.002 9
P1 TO 33.57 2.003 3
T1 35.53 3.753 3
T2 32.80 1.375 3
Total 33.97 2.547 9
P2 TO 35.27 3.325 3
T1 32.27 3.798 3
T2 32.33 4.124 3
Total 33.29 3.581 9
P3 TO 31.30 2.706 3
T1 31.37 3.101 3
T2 31.23 3.623 3
Total 31.30 2.742 9
Total TO 32.34 3.157 12
T1 32.00 3.650 12
T2 31.34 2.921 12
Total 31.89 3.190 36




Tests of Between-Subjects Effects

Dependent Variable: SUHU
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Type Il Sum of
Source Squares df Mean Square F Sig.
Model 36784.5802 12 3065.382 381.504 .000
PENGENCERAN 133.574 3 44.525 5.541 .005
WAKTU INKUBASI 6.201 2 3.100 .386 .684
INTERAKSI 23.604 6 3.934 490 .810
PENGENCERAN DAN
WAKTU INKUBASI
Error 192.840 24 8.035
Total 36977.420 36

a. R Squared = .995 (Adjusted R Squared =.992)



Lampiran 10. Hasil Analiis Perhitungan SPSS Kelembaban (%)

Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
PENGENCERAN 0 PO 9
1 P1 9
2 P2 9
3 P3 9
WAKTU_INKUBASI 0 TO 12
1 T1 12
2 T2 12

Dependent Variable:
PROSES_PENGE

Descriptive Statistics

KELEMBABAN

75

NCERAN WAKTU_FERMENTASI Mean Std. Deviation

PO TO 48.33 5.774 3
T1 50.00 .000 3
T2 51.67 2.887 3
Total 50.00 3.536 9

P1 T0 56.67 2.887 3
T1 61.67 5.774 3
T2 61.67 2.887 3
Total 60.00 4.330 9

P2 TO 55.00 5.000 3
T1 60.00 8.660 3
T2 60.00 .000 3
Total 58.33 5.590 9

P3 TO 51.67 2.887 3
T1 56.67 2.887 3
T2 56.67 2.887 3
Total 55.00 3.536 9

Total T0 52.92 4.981 12
T1 57.08 6.557 12
T2 57.50 4.523 12
Total 55.83 5.669 36




Tests of Between-Subjects Effects

Dependent Variable: KELEMBABAN
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Type Il Sum of
Source Squares df Mean Square F Sig.
Model 112916.6672 12 9409.722 521.154 .000
PENGENCERAN 525.000 3 175.000 9.692 .000
WAKTU INKUBASI 154.167 2 77.083 4.269 .026
INTERAKSI 12.500 6 2.083 115 .994
PENGENCERAN DAN
WAKTU INKUBASI
Error 433.333 24 18.056
Total 113350.000 36

a. R Squared = .996 (Adjusted R Squared =.994)
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Lampiran 11. Dokumentasi Produksi Ec-En

Seaaa

] [ [ Limbah sayuran dikumpulkan ]

Pencampuran masing masing bahan dengan
perbandingan 10:3:1

[ Pengukuran Air ]




[ ‘ Pelabelan ]

e

2
Penyaringan Ec-En
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Difermentasi selama 3 Bulan

Hasil Fermentasi Ec-En

Pemindahan Ec-En pada wadah steril ]

\[ Ec-En siap siap untuk dikarakterisasi ]/
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Lampiran 12. Dokumentasi Pengaplikasian Ec-En pada Feses

Feses ditempatkan pada wadah

Pengenceran Ec-En
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