Lampiran 1. Skema kerja Penentuan Kadar Protein Tempe dengan Metode Kjeldahl





Destruksi







Destilasi
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Lampiran 2. Analisis Statistik Paired T-Test dengan Program SPSS Versi 23
1. Kadar Protein pada Tempe

	    Tabel 1. Paired Samples Statistics Kadar Protein

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	T.Daun
	44,77133
	3
	,192503
	,111142

	
	T.Plastik
	41,38100
	3
	,263357
	,152049


	    Tabel 2. Paired Samples Correlations Kadar Protein

	
	N
	Correlation
	Signifikasi

	Pair 1
	T.Daun & T.Plastik
	3
	-,155
	,901


	    Tabel 3. Paired Samples Test Kadar Protein

	
	Paired Differences
	T
	df
	Sig. (2-tailed)

	
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	
	T.Daun - T.Plastik
	3,390333
	,349446
	,201753
	2,522262
	4,258405
	16,804
	2
	,004


2. Kadar air

	     Tabel 4. Paired Samples Statistics Kadar Air

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	Sebelum
	2,005550
	2
	,0074246
	,0052500

	
	Sesudah
	1,074950
	2
	,0603162
	,0426500


	Tabel 5. Paired Samples Correlations Kadar Air

	
	N
	Correlation
	Sig.

	Pair 1
	Sebelum & Sesudah
	2
	-1,000
	,000

	Tabel  6. Paired Samples Test Kadar Air

	
	Paired Differences
	T
	df
	Sig. (2-tailed)

	
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	Sebelum – Sesudah
	,9306000
	,0677408
	,0479000
	,3219728
	1,5392272
	19,428
	1
	,033


Lampiran 3. Perhitungan Pembuatan Reagen
1. Asam Borat (H3BO3) 2% 
Pada asam borat yang ditimbang =[image: image2.png]= =
o X 100 gram = 2 gram




Normalitas H3BO3 = 0,3234 N
2. Asam Klorida 0,1 N
a. Normalitas HCl

N HCl 
= [image: image4.png]10 x%xp
M




= [image: image6.png]10 x37x1,19
Sese




= 12,076 N

Keterangan : % HCl = 37 % 

    Mr HCl = 36,46
[image: image8.png]


HCl = 1,19 Kg/liter

b. Pengenceran HCl

Vawal x Nawal
= Vakhir x Nakhir

Vawal x 12,076 
= 100 x 0,1

Vawal
= [image: image10.png]1o
o





Vawal
= 0,828 

Vawal
= 0,83 mL

Keterangan : Nawal = Normalitas HCl

    Vawal = Volume HCl yang dibutuhkan

    Nakhir = Normalitas HCl yang dibutuhkan

Lampiran 4. Perhitungan Pembakuan HCl 0,1N 

Tabel 7.Pembakuan HCl 0,1 N Menggunakan Larutan Standar Primer Na2B4O7 0,2 N

	Vol Na2B4O7 (mL)
	Vol HCl yang terpakai (mL)
	Vol rata-rata HCl yang terpakai (mL)
	Normalitas HCl (N)

	10 Ml
	11,44 mL
	11,42 mL
	0,1751 N

	10 mL
	11,4 mL
	
	


Perhitungan pembakuan HCl 0,1 N dengan Na2B4O7 0,2 N

Vol HCl x Normalitas HCl 
= Vol Na2B4O7 x Normalitas Na2B4O7

11,42 mL x N HCl

= 10 mL x 0,2 N

N HCl



= [image: image12.png]







= 0,1751 N

Lampiran 5. Perhitungan Kadar Protein

1. Kadar Nitrogen dan Protein pada Tempe

1.1 Tempe Daun

1.1.1 Penentuan Kadar Ammonium Klorida

Kadar ammonium klorida
=(V H3BO3 x N H3BO3) – ( V HCl x N HCl)






= (20 x 0,3234) – (4,26 x 0,1751)






= 6,468 – 0,746






= 5,722 grek
1.1.2 Penentuan Kadar Protein

% Kadar Nitrogen 
=[image: image14.png]








= [image: image16.png]








= [image: image18.png]








= 7,76 %

% Kadar Protein

=% Kadar Nitrogen xFaktor Konversi (5,75)






= 3,984 x 5,75






= 44,62 %
1.2 Tempe Plastik 

1.2.1 Penentuan Kadar Ammonium Klorida

Kadar ammonium klorida
=(V H3BO3 x N H3BO3) – ( V HCl x N HCl)






= (20 x 0,3234) – (4,28 x 0,1751)






= 6,468 – 0,749






= 5,719 grek
1.2.2 Penentuan Kadar Protein

% Kadar Nitrogen 
=[image: image20.png]








= [image: image22.png]








= [image: image24.png]








= 7,164 %

% Kadar Protein

=% Kadar Nitrogen xFaktor Konversi (5,75)






= 4,003 x 5,75






= 41,193 %

Lampiran6.Perhitungan Kadar Air

1. Tempe Daun Pisang

% Kadar air
= [image: image26.png]






=[image: image28.png]27,079-26,100
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= 48,66%

Kadar air
= %kadar air x sampel basah




= [image: image32.png]






= 0,9785 g

Sampel kering = sampel basah – kadar air

= 2,0108 – 0,9785




= 1,0323 g

2. Tempe Plastik

% Kadar air
= [image: image34.png]






=[image: image36.png]29,381 —28483
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=[image: image38.png]X 100%
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 = 44,13%

Kadar air
= %kadar air x sampel basah




= [image: image40.png]== X 2,0003
100







= 0,8827 g

Sampel kering = sampel basah - kadar air

= 2,0003 – 0,8827




= 1,1176 g

Lampiran 7. Gambar Kegiatan Penentuan Kadar Protein Tempe

a. Destruksi 

 [image: image41.jpg]


         [image: image42.jpg]



Gambar 1. Kompor Destruksi           Gambar 2.Proses Destruksi Sampel Protein
b. Destilasi 




[image: image43.jpg]



Gambar 3.Proses Destilasi Sampel


c. Titrasi 



     [image: image44.jpg]
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Gambar 4.Warna awal (kiri) larutan sampel & akhir (kanan) larutan  sampel setelah titrasi
Sampel basah ditimbang 2 gram kedalam labu Kjeldahl





Tambahkan 1 gram selenium dan 15 mL asam sulfat pekat





Hasil destruksi yang telah didapatkan, kemudian diencerkan dengan penambahan aquades ad 100 mL








Destruksi hingga larutan berwarna jernih dan dinginkan








Destilasi larutan dengan alat destilasi Kjeldahl hingga hasil destilasi diperoleh  50 mL destilat.








Hasil destilasi tersebut akan ditampung dengan erlemeyer 250 mL yang berisi larutan 20 mL asam borat 2 % dan 3 tetes indikator BCG-MR di bawah kondensor.





Hasil destilasi yang didapat kemudian dititrasi dengan HCl 0,1 N hingga terbentuk warna merah muda membayang. 








Catat volume HCl 0,1 N yang terpakai









