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Lampiran 1 
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Lampiran 2  Rancangan Percobaan 

 

Taraf Perlakuan 

Replikasi 
(% Tepung tanah liat : 
% Tepung rumput laut) 

P0 (100: 0) 
P0R1

A 
P0R1

B 
P0R2

A 
P0R2

B 
P0R3

A 
P0R3

B 

P1 (90 : 10) 
P1R1

A 
P1R1

B 
P1R2

A 
P1R2

B 
P1R3

A 
P1R3

B 

P2 (80: 20) 
P2R1

A 
P2R1

B 
P2R2

A 
P2R2

B 
P2R3

A 
P2R3

B 

P3 (70 : 30) 
P3R1

A 
P3R1

B 
P3R2

A 
P3R2

B 
P3R3

A 
P3R3

B 
Keterangan: 
P0: 100% tepung tanah liat 
P1: 90% tepung tanah liat dan 10% tepung rumput laut merah  
P2: 80% tepung tanah liat dan 20% tepung rumput laut merah 
P3: 70% tepung tanah liat dan 30% tepung rumput laut merah  
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Lampiran 3 Diagram Alur Pembuatan Tepung Tanah Liat 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ambil tanah liat dan cuci dengan air bersih 

Oven pada suhu 1800 C selama 5 jam 

Tepung tanah liat 

Ayak menggunakan ayakan 270 mesh 

Hancurkan dengan blender 

Sangrai selama 15 menit 

Saring menggunakan ayakan tepung 
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Lampiran 4 Diagram Alur Pembuatan Tepung Rumput Laut 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rumput laut basah food grade 

Pencucian rumput laut dengan air 

Pengecilan ukuran menggunakan discmill 

Rumput laut kering 

Penjemuran dengan matahari selama 7 hari 

Ayak menggunakan ayakan 80 mesh 
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Lampiran 5 Diagram Alur Pembuatan Cookies 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bahan tambahan 

- Sukrosa 10 gram 

- Susu skim 20 gram 

- Margarine 25 gram 

- Garam 2 gram 

- Essence 10 ml 

- Telur 60 gram 

Tepung tanah liat : 

Tepung rumput laut 

(100:0 ; 90:10 ; 80:20 ; 

70:30) 

 

Cookies tanah liat 

Pencetakan 

Pencampuran 5 menit 

Pemanggangan oven 180O C, 

45 menit 

Pengadukan 5 menit 
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Lampiran 6 Diagram Alur Analisis Kadar Air 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Panaskan cawan kosong ke dalam oven 

Dinginkan cawan pada desikator selama 30 menit 

Dinginkan cawan pada desikator hingga dingin 

Masukan cawan kedalam oven pada suhu 1050C selama 3-5 jam 

Timbang sampel sebanyak 5 g, masukan dalam cawan 

Timbang residu, hitung sesuai rumus 

Timbang cawan kosong 
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Lampiran 7 Diagram Alur Analisis Kadar Abu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Panaskan cawan kosong ke dalam oven 

Dinginkan cawan pada desikator selama 30 menit 

Dinginkan cawan pada desikator hingga dingin 

Masukan cawan kedalam tanur pada suhu 4000C selama 1 jam 

Timbang sampel sebanyak 5 g, masukan dalam cawan 

Timbang residu, hitung sesuai rumus 

Masukan cawan kedalam tanur pada suhu 5500C selama 5 jam 
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Lampiran 8 Diagram Alur Analisis Kadar Kadmium 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Timbang sampel basah sebanyak 5 gram 

Tambahkan larutan standar Cd 1mg/L 

Dinginkan cawan pada desikator hingga dingin 

Pindahkan hasil destruksi kelabu takar 50 mL 

Lakukan destruksi dengan mikrowave  

Timbang residu, hitung sesuai rumus 

Siapkan larutan standar kerja kadmium 
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Lampiran 9 Diagram Alur Analisis Kadar Merkuri 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Timbang sampel sebesar 5 gram 

Tambahkan 8 mL HNO3 

Masukan sampel pada alat ICP 

Masukan kedalam oven selama 25 menit pada suhu 200OC 

Tambahkan 1 mL aquadest 

Gunakan analisis isotop 201Hg 

Dinginkan sampel hingga suhu <50OC 

Baca hasil yang tertera 
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Lampiran 10 Hasil Analisis 

1. Analisis Proksimat 

Jenis 
Sampel 
(Sample 
Name) 

No. 
Rujukan 

(Reference 
Number) 

Jenis Uji 
(Analysis) 

Hasil Analisa 
(Analysis Result) Metode Analisis 

(Analysis Method) Nilai 
(Value) 

Satuan 
(Unit) 

Cookies 
Tanah 

Liat 
P0 R1 

214/S-
UJ/LSIH-

UB/III/2013 

Kadar 
Protein 

8,34 % Inhouse method 
(IKP/1.0.4.03/LSIH) 8,15 % 

Kadar 
Lemak 

13,84 % SNI 01-2891-1992 
Butir 8.1 13,88 % 

Kadar Air 
1,56 % SNI 01-2891-1992 

Butir 5.1 1,38 % 

Kadar Abu 
56,25 % SNI 01-2891-1992 

Butir 6.1 55,87 % 

Karbohidrat 
(by 

different) 

20,01 % 
Karbohidrat (by 

different) 20,72 
% 

Serat Kasar 
4,16 % 

Gravimetri 
3,98 % 

Cookies 
Tanah 

Liat 
P0 R2 

215/S-
UJ/LSIH-

UB/III/2013 

Kadar 
Protein 

8,14 % Inhouse method 
(IKP/1.0.4.03/LSIH) 8,39 % 

Kadar 
Lemak 

15,31 % SNI 01-2891-1992 
Butir 8.1 15,11 % 

Kadar Air 
1,9 % SNI 01-2891-1992 

Butir 5.1 1,91 % 

Kadar Abu 
54,58 % SNI 01-2891-1992 

Butir 6.1 54,3 % 

Karbohidrat 
(by 

different) 

20,07 % 
Karbohidrat (by 

different) 20,29 
% 

Serat Kasar 
3,06 % 

Gravimetri 
3,44 % 

Cookies 
Tanah 

Liat 
P0 R3 

216/S-
UJ/LSIH-

UB/III/2013 

Kadar 
Protein 

8,5 % Inhouse method 
(IKP/1.0.4.03/LSIH) 8,55 % 

Kadar 
Lemak 

15,25 % SNI 01-2891-1992 
Butir 8.1 14,97 % 

Kadar Air 
2,81 % SNI 01-2891-1992 

Butir 5.1 2,9 % 

Kadar Abu 
53,54 % SNI 01-2891-1992 

Butir 6.1 53,56 % 

Karbohidrat 
(by 

different) 

19,9 % 
Karbohidrat (by 

different) 
20,02 % 

Serat Kasar 
4,24 % 

Gravimetri 
3,28 % 
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Cookies 
Tanah 

Liat 
P1 R1 

217/S-
UJ/LSIH-

UB/III/2013 

Kadar 
Protein 

8,97 % Inhouse method 
(IKP/1.0.4.03/LSIH) 8,92 % 

Kadar 
Lemak 

15,66 % SNI 01-2891-1992 
Butir 8.1 15,47 % 

Kadar Air 
2,65 % SNI 01-2891-1992 

Butir 5.1 2,64 % 

Kadar Abu 
49,06 % SNI 01-2891-1992 

Butir 6.1 49,1 % 

Karbohidrat 
(by 

different) 

23,66 % 
Karbohidrat (by 

different) 23,87 
% 

Serat Kasar 
4,47 % 

Gravimetri 
4,55 % 

Cookies 
Tanah 

Liat 
P1 R2 

218/S-
UJ/LSIH-

UB/III/2013 

Kadar 
Protein 

8,41 % Inhouse method 
(IKP/1.0.4.03/LSIH) 8,39 % 

Kadar 
Lemak 

14,56 % SNI 01-2891-1992 
Butir 8.1 14,55 % 

Kadar Air 
3,04 % SNI 01-2891-1992 

Butir 5.1 3 % 

Kadar Abu 
49,31 % SNI 01-2891-1992 

Butir 6.1 49,53 % 

Karbohidrat 
(by 

different) 

24,68 % 
Karbohidrat (by 

different) 24,53 
% 

Serat Kasar 
4,14 % 

Gravimetri 
4,16 % 

Cookies 
Tanah 

Liat 
P1 R3 

219/S-
UJ/LSIH-

UB/III/2013 

Kadar 
Protein 

8,28 % Inhouse method 
(IKP/1.0.4.03/LSIH) 8,32 % 

Kadar 
Lemak 

13,39 % SNI 01-2891-1992 
Butir 8.1 13,47 % 

Kadar Air 
5,96 % SNI 01-2891-1992 

Butir 5.1 6,06 % 

Kadar Abu 
48,36 % SNI 01-2891-1992 

Butir 6.1 48,38 % 

Karbohidrat 
(by 

different) 

24,01 % 
Karbohidrat (by 

different) 23,77 
% 

Serat Kasar 
3,30 % 

Gravimetri 
4,10 % 
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Cookies 
Tanah 

Liat 
P2 R1 

220/S-
UJ/LSIH-

UB/III/2013 

Kadar 
Protein 

8,86 % Inhouse method 
(IKP/1.0.4.03/LSIH) 8,89 % 

Kadar 
Lemak 

14,77 % SNI 01-2891-1992 
Butir 8.1 14,78 % 

Kadar Air 
1,82 % SNI 01-2891-1992 

Butir 5.1 1,62 % 

Kadar Abu 
44,81 % SNI 01-2891-1992 

Butir 6.1 45,54 % 

Karbohidrat 
(by 

different) 

29,74 % 
Karbohidrat (by 

different) 29,17 
% 

Serat Kasar 
5,60 % 

Gravimetri 
6,01 % 

Cookies 
Tanah 

Liat 
P2 R2 

221/S-
UJ/LSIH-

UB/III/2013 

Kadar 
Protein 

8,94 % Inhouse method 
(IKP/1.0.4.03/LSIH) 8,8 % 

Kadar 
Lemak 

14,32 % SNI 01-2891-1992 
Butir 8.1 14,52 % 

Kadar Air 
4,12 % SNI 01-2891-1992 

Butir 5.1 4,16 % 

Kadar Abu 
43,66 % SNI 01-2891-1992 

Butir 6.1 43,14 % 

Karbohidrat 
(by 

different) 

28,96 % 
Karbohidrat (by 

different) 29,38 
% 

Serat Kasar 
4,31 % 

Gravimetri 
4,39 % 

Cookies 
Tanah 

Liat 
P2 R3 

222/S-
UJ/LSIH-

UB/III/2013 

Kadar 
Protein 

8,81 % Inhouse method 
(IKP/1.0.4.03/LSIH) 8,71 % 

Kadar 
Lemak 

15,02 % SNI 01-2891-1992 
Butir 8.1 15,04 % 

Kadar Air 
2,27 % SNI 01-2891-1992 

Butir 5.1 2,31 % 

Kadar Abu 
44,91 % SNI 01-2891-1992 

Butir 6.1 45,08 % 

Karbohidrat 
(by 

different) 

28,99 % 
Karbohidrat (by 

different) 28,86 
% 

Serat Kasar 
4,82 % 

Gravimetri 
4,65 % 
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Cookies 
Tanah 

Liat 
P3 R1 

223/S-
UJ/LSIH-

UB/III/2013 

Kadar 
Protein 

8,49 % Inhouse method 
(IKP/1.0.4.03/LSIH) 8,48 % 

Kadar 
Lemak 

13,54 % SNI 01-2891-1992 
Butir 8.1 13,75 % 

Kadar Air 
4,61 % SNI 01-2891-1992 

Butir 5.1 4,51 % 

Kadar Abu 
40,53 % SNI 01-2891-1992 

Butir 6.1 40,47 % 

Karbohidrat 
(by 

different) 

32,83 % 
Karbohidrat (by 

different) 32,79 
% 

Serat Kasar 
4,23 % 

Gravimetri 
4,74 % 

Cookies 
Tanah 

Liat 
P3 R2 

224/S-
UJ/LSIH-

UB/III/2013 

Kadar 
Protein 

8,83 % Inhouse method 
(IKP/1.0.4.03/LSIH) 8,73 % 

Kadar 
Lemak 

14,61 % SNI 01-2891-1992 
Butir 8.1 14,57 % 

Kadar Air 
2,43 % SNI 01-2891-1992 

Butir 5.1 2,53 % 

Kadar Abu 
41,12 % SNI 01-2891-1992 

Butir 6.1 41,16 % 

Karbohidrat 
(by 

different) 

33,01 % 
Karbohidrat (by 

different) 33,01 
% 

Serat Kasar 
4,51 % 

Gravimetri 
5,11 % 

Cookies 
Tanah 

Liat 
P3 R3 

225/S-
UJ/LSIH-

UB/III/2013 

Kadar 
Protein 

8,58 % Inhouse method 
(IKP/1.0.4.03/LSIH) 8,47 % 

Kadar 
Lemak 

14 % SNI 01-2891-1992 
Butir 8.1 13,65 % 

Kadar Air 
5,83 % SNI 01-2891-1992 

Butir 5.1 5,71 % 

Kadar Abu 
39,84 % SNI 01-2891-1992 

Butir 6.1 39,83 % 

Karbohidrat 
(by 

different) 

31,75 % 
Karbohidrat (by 

different) 32,24 
% 

Serat Kasar 
4,48 % 

Gravimetri 
4,75 % 
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2. Perhitungan Total Energi 

Perlak
uan 

Penguj
ian 

Karbo
hidrat 
(gram) 

Lemak 
(gram)

* 

Protei
n 

(gram)
** 

Karbo
hidrat 
(kkal) 

Lemak 
(kkal) 

Protei
n 

(kkal) 

Energi 
(kkal) 

P0 R1 
I 20.01 13.84 8.34 80.04 124.56 33.36 273.96 

II 20.72 13.88 8.15 82.88 124.92 32.6 240.4 

P0 R2 
I 20.07 15.31 8.14 80.28 137.79 32.56 250.63 

II 20.29 15.11 8.39 81.16 135.99 33.56 250.71 

P0 R3 
I 19.9 15.25 8.5 79.6 137.25 34 250.85 

II 20.02 14.97 8.55 80.08 134.73 34.2 249.01 

P1 R1 
I 23.66 15.66 8.97 94.64 140.94 35.88 271.46 

II 23.87 15.47 8.92 95.48 139.23 35.68 270.39 

P1 R2 
I 24.68 14.56 8.41 98.72 131.04 33.64 263.4 

II 24.53 14.55 8.39 98.12 130.95 33.56 262.63 

P1 R3 
I 24.01 13.39 8.28 96.04 120.51 33.12 249.67 

II 23.77 13.47 8.32 95.08 121.23 33.28 249.59 

P2 R1 
I 29.74 14.77 8.86 118.96 132.93 35.44 287.33 

II 29.17 14.78 8.89 116.68 133.02 35.56 285.26 

P2 R2 
I 28.96 14.32 8.94 115.84 128.88 35.76 280.48 

II 29.38 14.52 8.8 117.52 130.68 35.2 283.4 

P2 R3 
I 28.99 15.02 8.81 115.96 135.18 35.24 286.38 

II 28.86 15.04 8.71 115.44 135.36 34.84 285.64 

P3 R1 
I 32.83 13.54 8.49 131.32 121.86 33.96 287.14 

II 32.79 13.75 8.48 131.16 123.75 33.92 288.83 

P3 R2 
I 33.01 14.61 8.83 132.04 131.49 35.32 298.85 

II 33.01 14.57 8.73 132.04 131.13 34.92 298.09 

P3 R3 
I 31.75 14 8.58 127 126 34.32 287.32 

II 32.34 13.65 8.47 129.36 122.85 33.88 286.09 

*) Hasil penelitian Bagus Dermawan 
**) Hasil penelitian Khunto Ajie Wijoyo 
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3. Hasil Analisis Logam Kadmium 

No 
Kode 

Sampel 
Parameter 

Hasil Analisa Metode Analisis 

Kadar Satuan Pereaksi Metode 

1 P0 R1 Kadmium 
1,45 mg/kg 

HNO3 AAS 
1,41 mg/kg 

2 P0 R2 Kadmium 
2,12 mg/kg 

HNO3 AAS 
2,16 mg/kg 

3 P0 R3 Kadmium 
2,59 mg/kg 

HNO3 AAS 
2,62 mg/kg 

4 P1 R1 Kadmium 
1,13 mg/kg 

HNO3 AAS 
1,26 mg/kg 

5 P1 R2 Kadmium 
2,94 mg/kg 

HNO3 AAS 
3,01 mg/kg 

6 P1 R3 Kadmium 
2,77 mg/kg 

HNO3 AAS 
2,73 mg/kg 

7 P2 R1 Kadmium 
3,14 mg/kg 

HNO3 AAS 
3,09 mg/kg 

8 P2 R2 Kadmium 
3,05 mg/kg 

HNO3 AAS 
3,11 mg/kg 

9 P2 R3 Kadmium 
2,84 mg/kg 

HNO3 AAS 
2,77 mg/kg 

10 P3 R1 Kadmium 
2,84 mg/kg 

HNO3 AAS 
2,77 mg/kg 

11 P3 R2 Kadmium 
2,27 mg/kg 

HNO3 AAS 
2,32 mg/kg 

12 P3 R3 Kadmium 
1,23 mg/kg 

HNO3 AAS 
1,30 mg/kg 
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4. Hasil Analisis Kadar Merkuri 
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Lampiran 11 Hasil Uji Statistik 

1. Kadar Air 

Tests of Normality 

 Kolmogorov-Smirnov
a
 Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

KADAR_AIR .135 24 .200
*
 .945 24 .206 

a. Lilliefors Significance Correction    

*. This is a lower bound of the true significance.   

 

 

Test of Homogeneity of Variance 

  Levene Statistic df1 df2 Sig. 

KADAR_AIR Based on Mean .396 3 20 .757 

Based on Median .470 3 20 .706 

Based on Median and with 

adjusted df 
.470 3 19.355 .706 

Based on trimmed mean .397 3 20 .757 

 

 

ANOVA 

KADAR_AIR      

 Sum of Squares df Mean Square F Sig. 

Between Groups .356 3 .119 4.485 .015 

Within Groups .530 20 .026   

Total .886 23    

 

 

 

 

 

 

 

 



105 
 

Multiple Comparisons 

KADAR_AIR 

Tukey HSD 

     

(I) 

Perlaku

an 

(J) 

Perlaku

an 

Mean Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

P0 P1 -.25978 .09395 .054 -.5227 .0032 

P2 -.10322 .09395 .694 -.3662 .1597 

P3 -.30417
*
 .09395 .020 -.5671 -.0412 

P1 P0 .25978 .09395 .054 -.0032 .5227 

P2 .15656 .09395 .367 -.1064 .4195 

P3 -.04439 .09395 .964 -.3074 .2186 

P2 P0 .10322 .09395 .694 -.1597 .3662 

P1 -.15656 .09395 .367 -.4195 .1064 

P3 -.20095 .09395 .175 -.4639 .0620 

P3 P0 .30417
*
 .09395 .020 .0412 .5671 

P1 .04439 .09395 .964 -.2186 .3074 

P2 .20095 .09395 .175 -.0620 .4639 

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

 

 

2. Kadar Abu 

Tests of Normality 

 Kolmogorov-Smirnov
a
 Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Kadar_abu .129 24 .200
*
 .923 24 .069 

a. Lilliefors Significance Correction    

*. This is a lower bound of the true significance.   
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Test of Homogeneity of Variance 

  Levene Statistic df1 df2 Sig. 

Kadar_abu Based on Mean 2.369 3 20 .101 

Based on Median 1.174 3 20 .345 

Based on Median and with 

adjusted df 
1.174 3 14.206 .354 

Based on trimmed mean 2.187 3 20 .121 

 

ANOVA 

Kadar_abu      

 Sum of Squares df Mean Square F Sig. 

Between Groups 667.483 3 222.494 324.746 .000 

Within Groups 13.703 20 .685   

Total 681.186 23    

 

Multiple Comparisons 

Kadar_abu 
Tukey HSD 

     

(I) 

Perlaku

an 

(J) 

Perlaku

an 

Mean Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

P0 P1 5.72667
*
 .47789 .000 4.3891 7.0642 

P2 10.16000
*
 .47789 .000 8.8224 11.4976 

P3 14.19167
*
 .47789 .000 12.8541 15.5292 

P1 P0 -5.72667
*
 .47789 .000 -7.0642 -4.3891 

P2 4.43333
*
 .47789 .000 3.0958 5.7709 

P3 8.46500
*
 .47789 .000 7.1274 9.8026 

P2 P0 -10.16000
*
 .47789 .000 -11.4976 -8.8224 

P1 -4.43333
*
 .47789 .000 -5.7709 -3.0958 

P3 4.03167
*
 .47789 .000 2.6941 5.3692 

P3 P0 -14.19167
*
 .47789 .000 -15.5292 -12.8541 

P1 -8.46500
*
 .47789 .000 -9.8026 -7.1274 

P2 -4.03167
*
 .47789 .000 -5.3692 -2.6941 

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

Kruskal-Wallis Test 
Ranks 

 Perlakuan N Mean Rank 

Karbohidrat P0 6 3.50 

P1 6 9.50 

P2 6 15.50 

P3 6 21.50 

Total 24  

 

Test Statistics
a,b

 

 Karbohidrat 

Chi-Square 21.609 

df 3 

Asymp. Sig. .000 

a. Kruskal Wallis Test 

b. Grouping Variable: Perlakuan 

 

Mann-Whitney Test 
Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Karbohidrat P0 6 3.50 21.00 

P1 6 9.50 57.00 

Total 12   

 

Test Statistics
b
 

 Karbohidrat 

Mann-Whitney U .000 

Wilcoxon W 21.000 

Z -2.882 

Asymp. Sig. (2-tailed) .004 

Exact Sig. [2*(1-tailed Sig.)] .002
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 
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Mann-Whitney Test 
Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Karbohidrat P0 6 3.50 21.00 

P2 6 9.50 57.00 

Total 12   

 

Test Statistics
b
 

 Karbohidrat 

Mann-Whitney U .000 

Wilcoxon W 21.000 

Z -2.882 

Asymp. Sig. (2-tailed) .004 

Exact Sig. [2*(1-tailed Sig.)] .002
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 

 
Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Karbohidrat P0 6 3.50 21.00 

P3 6 9.50 57.00 

Total 12   

 

Test Statistics
b
 

 Karbohidrat 

Mann-Whitney U .000 

Wilcoxon W 21.000 

Z -2.882 

Asymp. Sig. (2-tailed) .004 

Exact Sig. [2*(1-tailed Sig.)] .002
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 
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Mann-Whitney Test 
Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Karbohidrat P1 6 3.50 21.00 

P2 6 9.50 57.00 

Total 12   

 

Test Statistics
b
 

 Karbohidrat 

Mann-Whitney U .000 

Wilcoxon W 21.000 

Z -2.882 

Asymp. Sig. (2-tailed) .004 

Exact Sig. [2*(1-tailed Sig.)] .002
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 

 
Mann-Whitney Test 

Ranks  

 Perlakuan N Mean Rank Sum of Ranks 

Karbohidrat P1 6 3.50 21.00 

P3 6 9.50 57.00 

Total 12   

 

Test Statistics
b
 

 Karbohidrat 

Mann-Whitney U .000 

Wilcoxon W 21.000 

Z -2.887 

Asymp. Sig. (2-tailed) .004 

Exact Sig. [2*(1-tailed Sig.)] .002
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 
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Mann-Whitney Test 
Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Karbohidrat P2 6 3.50 21.00 

P3 6 9.50 57.00 

Total 12   

 

Test Statistics
b
 

 Karbohidrat 

Mann-Whitney U .000 

Wilcoxon W 21.000 

Z -2.887 

Asymp. Sig. (2-tailed) .004 

Exact Sig. [2*(1-tailed Sig.)] .002
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 

 

4. Energi 

Kruskal-Wallis Test 
Ranks 

 Perlakuan N Mean Rank 

Energi P0 6 5.50 

P1 6 7.50 

P2 6 16.17 

P3 6 20.83 

Total 24  

 

Test Statistics
a,b

 

 Energi 

Chi-Square 18.827 

df 3 

Asymp. Sig. .000 

a. Kruskal Wallis Test 

b. Grouping Variable: Perlakuan 
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Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Energi P0 6 5.50 33.00 

P1 6 7.50 45.00 

Total 12   

 

Test Statistics
b
 

 Energi 

Mann-Whitney U 12.000 

Wilcoxon W 33.000 

Z -.961 

Asymp. Sig. (2-tailed) .337 

Exact Sig. [2*(1-tailed Sig.)] .394
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 

 
Mann-Whitney Test 

Ranks Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Energi P0 6 3.50 21.00 

P2 6 9.50 57.00 

Total 12   

 

Test Statistics
b
 

 Energi 

Mann-Whitney U .000 

Wilcoxon W 21.000 

Z -2.882 

Asymp. Sig. (2-tailed) .004 

Exact Sig. [2*(1-tailed Sig.)] .002
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 
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Mann-Whitney Test 
Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Energi P0 6 3.50 21.00 

P3 6 9.50 57.00 

Total 12   

 

Test Statistics
b
 

 Energi 

Mann-Whitney U .000 

Wilcoxon W 21.000 

Z -2.882 

Asymp. Sig. (2-tailed) .004 

Exact Sig. [2*(1-tailed Sig.)] .002
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 

 
Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Energi P1 6 3.50 21.00 

P2 6 9.50 57.00 

Total 12   

 

Test Statistics
b
 

 Energi 

Mann-Whitney U .000 

Wilcoxon W 21.000 

Z -2.882 

Asymp. Sig. (2-tailed) .004 

Exact Sig. [2*(1-tailed Sig.)] .002
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 
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Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Energi P1 6 3.50 21.00 

P3 6 9.50 57.00 

Total 12   

 

Test Statistics
b
 

 Energi 

Mann-Whitney U .000 

Wilcoxon W 21.000 

Z -2.882 

Asymp. Sig. (2-tailed) .004 

Exact Sig. [2*(1-tailed Sig.)] .002
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 

 
Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Energi P2 6 4.17 25.00 

P3 6 8.83 53.00 

Total 12   

 

Test Statistics
b
 

 Energi 

Mann-Whitney U 4.000 

Wilcoxon W 25.000 

Z -2.242 

Asymp. Sig. (2-tailed) .025 

Exact Sig. [2*(1-tailed Sig.)] .026
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 
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5. Merkuri 

Kruskal-Wallis Test 
Ranks 

 Perlakuan N Mean Rank 

Merkuri P0 6 12.50 

P1 6 19.17 

P2 6 13.17 

P3 6 5.17 

Total 24  

 

Test Statistics
a,b

 

 Merkuri 

Chi-Square 11.840 

df 3 

Asymp. Sig. .008 

a. Kruskal Wallis Test 

b. Grouping Variable: Perlakuan 

 
Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Merkuri P0 6 4.17 25.00 

P1 6 8.83 53.00 

Total 12   

 

Test Statistics
b
 

 Merkuri 

Mann-Whitney U 4.000 

Wilcoxon W 25.000 

Z -2.242 

Asymp. Sig. (2-tailed) .025 

Exact Sig. [2*(1-tailed Sig.)] .026
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 
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Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Merkuri P0 6 6.17 37.00 

P2 6 6.83 41.00 

Total 12   

 

Test Statistics
b
 

 Merkuri 

Mann-Whitney U 16.000 

Wilcoxon W 37.000 

Z -.320 

Asymp. Sig. (2-tailed) .749 

Exact Sig. [2*(1-tailed Sig.)] .818
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 

 
Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Merkuri P0 6 9.17 55.00 

P3 6 3.83 23.00 

Total 12   

 

Test Statistics
b
 

 Merkuri 

Mann-Whitney U 2.000 

Wilcoxon W 23.000 

Z -2.562 

Asymp. Sig. (2-tailed) .010 

Exact Sig. [2*(1-tailed Sig.)] .009
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 
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Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Merkuri P1 6 7.83 47.00 

P2 6 5.17 31.00 

Total 12   

 

Test Statistics
b
 

 Merkuri 

Mann-Whitney U 10.000 

Wilcoxon W 31.000 

Z -1.281 

Asymp. Sig. (2-tailed) .200 

Exact Sig. [2*(1-tailed Sig.)] .240
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 

 
Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Merkuri P1 6 9.50 57.00 

P3 6 3.50 21.00 

Total 12   

 

Test Statistics
b
 

 Merkuri 

Mann-Whitney U .000 

Wilcoxon W 21.000 

Z -2.882 

Asymp. Sig. (2-tailed) .004 

Exact Sig. [2*(1-tailed Sig.)] .002
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 
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Mann-Whitney Test 
Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Merkuri P2 6 8.17 49.00 

P3 6 4.83 29.00 

Total 12   

 

Test Statistics
b
 

 Merkuri 

Mann-Whitney U 8.000 

Wilcoxon W 29.000 

Z -1.601 

Asymp. Sig. (2-tailed) .109 

Exact Sig. [2*(1-tailed Sig.)] .132
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 

 
6. Kadmium 

Kruskal-Wallis Test 
Ranks 

 Perlakuan N Mean Rank 

Kadmium P0 6 8.17 

P1 6 12.00 

P2 6 20.42 

P3 6 9.42 

Total 24  

 

Test Statistics
a,b

 

 Kadmium 

Chi-Square 10.950 

df 3 

Asymp. Sig. .012 

a. Kruskal Wallis Test 

b. Grouping Variable: Perlakuan 
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Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Kadmium P0 6 5.50 33.00 

P1 6 7.50 45.00 

Total 12   

 

Test Statistics
b
 

 Kadmium 

Mann-Whitney U 12.000 

Wilcoxon W 33.000 

Z -.961 

Asymp. Sig. (2-tailed) .337 

Exact Sig. [2*(1-tailed Sig.)] .394
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 

 
Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Kadmium P0 6 3.50 21.00 

P2 6 9.50 57.00 

Total 12   

 

Test Statistics
b
 

 Kadmium 

Mann-Whitney U .000 

Wilcoxon W 21.000 

Z -2.882 

Asymp. Sig. (2-tailed) .004 

Exact Sig. [2*(1-tailed Sig.)] .002
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 
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Mann-Whitney Test 
Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Kadmium P0 6 6.17 37.00 

P3 6 6.83 41.00 

Total 12   

 

Test Statistics
b
 

 Kadmium 

Mann-Whitney U 16.000 

Wilcoxon W 37.000 

Z -.320 

Asymp. Sig. (2-tailed) .749 

Exact Sig. [2*(1-tailed Sig.)] .818
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 

 
Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Kadmium P1 6 4.33 26.00 

P2 6 8.67 52.00 

Total 12   

 

Test Statistics
b
 

 Kadmium 

Mann-Whitney U 5.000 

Wilcoxon W 26.000 

Z -2.082 

Asymp. Sig. (2-tailed) .037 

Exact Sig. [2*(1-tailed Sig.)] .041
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 
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Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Kadmium P1 6 7.17 43.00 

P3 6 5.83 35.00 

Total 12   

 

Test Statistics
b
 

 Kadmium 

Mann-Whitney U 14.000 

Wilcoxon W 35.000 

Z -.641 

Asymp. Sig. (2-tailed) .522 

Exact Sig. [2*(1-tailed Sig.)] .589
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 

 
Mann-Whitney Test 

Ranks 

 Perlakuan N Mean Rank Sum of Ranks 

Kadmium P2 6 9.25 55.50 

P3 6 3.75 22.50 

Total 12   

 

Test Statistics
b
 

 Kadmium 

Mann-Whitney U 1.500 

Wilcoxon W 22.500 

Z -2.647 

Asymp. Sig. (2-tailed) .008 

Exact Sig. [2*(1-tailed Sig.)] .004
a
 

a. Not corrected for ties. 

b. Grouping Variable: Perlakuan 
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7. Analisis Uji Korelasi 

 

Correlations 

   Merkuri Perlakuan 

Spearman's rho Merkuri Correlation Coefficient 1.000 -.452
*
 

Sig. (2-tailed) . .027 

N 24 24 

Perlakuan Correlation Coefficient -.452
*
 1.000 

Sig. (2-tailed) .027 . 

N 24 24 

*. Correlation is significant at the 0.05 level (2-tailed).  

 

Correlations 

   Perlakuan Kadar_air 

Spearman's rho Perlakuan Correlation Coefficient 1.000 .366 

Sig. (2-tailed) . .079 

N 24 24 

Kadar_air Correlation Coefficient .366 1.000 

Sig. (2-tailed) .079 . 

N 24 24 

 

Correlations 

   Perlakuan Kadar_abu 

Spearman's rho Perlakuan Correlation Coefficient 1.000 -.969
**
 

Sig. (2-tailed) . .000 

N 24 24 

Kadar_abu Correlation Coefficient -.969
**
 1.000 

Sig. (2-tailed) .000 . 

N 24 24 

**. Correlation is significant at the 0.01 level (2-tailed).  
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Correlations 

   Perlakuan Kadmium 

Spearman's rho Perlakuan Correlation Coefficient 1.000 .197 

Sig. (2-tailed) . .357 

N 24 24 

Kadmium Correlation Coefficient .197 1.000 

Sig. (2-tailed) .357 . 

N 24 24 

 

Correlations 

   Perlakuan Energi 

Spearman's rho Perlakuan Correlation Coefficient 1.000 .883
**
 

Sig. (2-tailed) . .000 

N 24 24 

Energi Correlation Coefficient .883
**
 1.000 

Sig. (2-tailed) .000 . 

N 24 24 

**. Correlation is significant at the 0.01 level (2-tailed).  

 

Correlations 

   Perlakuan Karbohidrat 

Spearman's rho Perlakuan Correlation Coefficient 1.000 .969
**
 

Sig. (2-tailed) . .000 

N 24 24 

Karbohidrat Correlation Coefficient .969
**
 1.000 

Sig. (2-tailed) .000 . 

N 24 24 

**. Correlation is significant at the 0.01 level (2-tailed).  
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Lampiran 12 Hasil Uji Taksonomi Rumput Laut 
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Lampiran 13 Dokumentasi Penelitian  

 
                 
 
 
 
 
 
 
 
 
 
 

Gambar 1 Rumput Laut Merah                                    Gambar 2 Tanah Liat 
 

   
 
 
 
 
 
 
 
 
 
 

Gambar 3 Suasana Di Laboratorium                    Gambar 4 Menimbang Bahan  
 
 
 
 

 

 

 

 

 

 

 

 



125 
 

 

 

 

 

 

Gambar 8 Cookies P3 Gambar 7 Cookies P2 

Gambar 6 Cookies P1 Gambar 5 Cookies P0 


