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LAMPIRAN



Lampiran 1 Free Fatty Acid (FFA)

No MasEEA (Oﬁ)eluar Stz(l)/i:)ih thlgg?)an Stzr;cri;r S(chr;u Stgrcl:d)ar St?(;gar
(%) (%)
1 3,72 3,64 0,08 -0,84 -0,90 70 85 3,00
2 3,61 3,28 0,33 -0,84 -0,90 69 85 3,00
3 3,61 3,19 0,42 -0,83 -0,90 70 85 3,00
4 3,13 3,40 -0,27 -0,83 -0,90 70 85 3,00
5 3,36 3,47 -0,11 -0,84 -0,90 70 85 3,00
6 3,53 4,06 -0,53 -0,84 -0,90 70 85 3,00
7 3,54 3,70 -0,16 -0,84 -0,90 70 85 3,00
8 3,70 3,64 0,06 -0,84 -0,90 70 85 3,00
9 3,79 3,60 0,19 -0,83 -0,90 70 85 3,00
10 3,68 3,74 -0,06 -0,83 -0,90 70 85 3,00
11 4,60 4,05 0,55 -0,95 -0,90 67 85 3,00
12 4,15 4,12 0,03 -0,95 -0,90 66 85 3,00
13 4,57 4,15 0,42 -0,95 -0,90 62 85 3,00
14 4,50 3,95 0,55 -0,95 -0,90 70 85 3,00
15 4,42 4,23 0,19 -0,90 -0,90 72 85 3,00
16 4,36 4,18 0,18 -0,90 -0,90 72 85 3,00
17 4,62 4,55 0,07 -0,90 -0,90 74 85 3,00
18 4,35 4,30 0,05 -0,90 -0,90 70 85 3,00
19 4,68 4,52 0,16 -0,90 -0,90 70 85 3,00
20 4,59 4,29 0,30 -0,90 -0,90 70 85 3,00
21 4,48 4,15 0,33 -0,90 -0,90 72 85 3,00
22 4,37 4,29 0,08 -0,90 -0,90 72 85 3,00
23 5,18 4,59 0,59 -0,90 -0,90 70 85 3,00
24 5,01 4,63 0,38 -0,90 -0,90 70 85 3,00
25 5,32 4,81 0,51 -0,90 -0,90 72 85 3,00
26 5,06 4,70 0,36 -0,90 -0,90 74 85 3,00
27 4,68 4,39 0,29 -0,90 -0,90 70 85 3,00
28 4,48 4,21 0,27 -0,90 -0,90 70 85 3,00
29 4,57 4,05 0,52 -0,90 -0,90 70 85 3,00
30 4,39 4,18 0,21 -0,90 -0,90 70 85 3,00
RRAA-I.;_': 4,27 4,07 0,20 -0,89 -0,90 70 85 3,00




Lampiran 2 analisis kadar ffa sebelum vacuum dryer

no vE/):(erth +ngg]a;el sgﬁ:sgl v naoh nnaoh | FFA
1 | 112,8803 | 116,6437 | 3,7634 55 0,0993 | 3,72
2 | 128,3916 | 131,4921 | 3,1005 4,4 0,0993 | 3,61
3 |109,5854 | 112,7513 | 3,1659 4,5 0,0993 | 3,61
4 |122,5729 | 126,2241 | 3,6512 4,5 0,0993 | 3,13
5 | 128,8005 | 132,4320 | 3,6315 4,8 0,0993 | 3,36
6 | 117,3850 | 121,1925 | 3,8075 5,3 0,0993 | 3,53
7 | 128,5705 | 131,8754 | 3,3049 4,6 0,0993 | 3,54
8 | 128,5560 | 132,1273 | 3,5713 5,2 0,0993 | 3,70
9 | 117,3846 | 121,0735 | 3,6889 55 0,0993 | 3,79
10 | 128,6344 | 132,2266 | 3,5922 5,2 0,0993 | 3,68
11| 124,6922 | 127,7111 | 3,0189 5,4 0,1003 | 4,60
12| 111,6179 | 115,3279 | 3,7100 6,0 0,1003 | 4,15
13 | 124,3759 | 127,7470 | 3,3711 6,0 0,1003 | 4,57
14| 112,9738 | 116,2406 | 3,2668 59 0,1003 | 4,50
15| 105,6124 | 108,8656 | 3,2532 5,6 0,1003 | 4,42
16 | 125,7157 | 129,0725 | 3,3568 5,7 0,1003 | 4,36
17 | 125,8712 | 129,0416 | 3,1704 5,7 0,1003 | 4,62
18 | 128,5665 | 131,7518 | 3,1853 5,4 0,1003 | 4,35
19 | 125,3186 | 128,6105 | 3,2919 6,0 0,1003 | 4,68
20 | 124,5109 | 127,8114 | 3,3005 59 0,1003 | 4,59
21 | 120,6129 | 123,8798 | 3,2669 5,7 0,1003 | 4,48
22 | 105,3425 | 108,5750 | 3,2325 5,4 0,1003 | 4,37
23 | 108,6452 | 111,8542 | 3,2090 6,5 0,0999 | 5,18
24 | 123,6021 | 127,0733 | 3,4712 6,8 0,0999 | 5,01
25 | 112,3456 | 115,5664 | 3,2208 6,7 0,0999 | 5,32
26 | 123,7081 | 126,9428 | 3,2347 6,4 0,0999 | 5,06
27 | 117,3847 | 120,6639 | 3,2792 6,0 0,0999 | 4,68
28 | 120,7851 | 124,6669 | 3,8818 6,8 0,0999 | 4,48
29 | 112,9012 | 116,6506 | 3,7494 6,7 0,0999 | 4,57
30 | 128,5781 | 132,4230 | 3,8449 6,6 0,0999 | 4,39

Dari tabel 4.2 hasil perhitungan setiap perlakuan dapat dihitung
menggunakan rumus perhitungan di bawabh ini:

Rumus perhitungan:

V NaoH XN NaoH X2,56

ALB = B




Keterangan :

ALB : asam lemak bebas (%)
V NaoH : volume NaoH (mL)

N NaoH : Normalitas NaoH (mL)
BS : Berat Sampel (gram)

Sumber : Process Control Manual (PCM) laboratorium minyak kelapa
sawit sinarmas
Contoh perhitungan:
Sempel = berat wadah + sampel — berat wadah
=116,6437—112,8803
= 3,7634gram

V NaoH XN NaoH X2,56
ALB = s

_4,5%0,0993 X2,56
- 3,7634

=372%




Lampiran 3 analisis kadar ffa sesudah vacuum dryer

berat

wadah +

berat

no | \vadah sampel | sampel vnaoh | nnaoh | FFA
1 | 125,8783 | 129,0228 | 3,1445 4,5 0,0993 | 3,64
2 | 128,5733 | 131,6727 | 3,0994 4,0 0,0993 | 3,28
3 | 128,3894 | 132,1323 | 3,7429 4,7 0,0993 | 3,19
4 | 128,5679 | 132,1587 | 3,5908 4,8 0,0993 | 3,40
5 | 125,8991 | 129,4155 | 3,5164 4,8 0,0993 | 3,47
6 | 1258771 | 129,2611 | 3,384 54 0,0993 | 4,06
7 |112,9231 | 116,0850 | 3,1619 4,6 0,0993 | 3,70
8 | 128,7692 | 131,9086 | 3,1394 4,5 0,0993 | 3,64
9 | 112,9261 | 116,2447 | 3,3186 4,7 0,0993 | 3,60
10 | 124,6139 | 128,0801 | 3,4662 51 0,0993 | 3,74
11 | 109,5835 | 113,1316 | 3,5481 5,6 0,1003 | 4,05
12 | 128,5727 | 131,6357 | 3,0630 5,0 0,1003 | 4,12
13 | 120,6354 | 123,9765 | 3,3411 54 0,1003 | 4,15
14 | 125,8752 | 129,1889 | 3,3137 51 0,1003 | 3,95
15 | 124,5162 | 128,0369 | 3,5207 58 0,1003 | 4,23
16 | 109,7026 | 112,7126 | 3,0100 4,9 0,1003 | 4,18
17 | 112,9177 | 116,0798 | 3,1621 5,6 0,1003 | 4,55
18 | 128,7739 | 132,0586 | 3,2847 55 0,1003 | 4,30
19 | 120,6129 | 123,7941 | 3,1812 5,6 0,1003 | 4,52
20 | 105,4526 | 108,6248 | 3,1722 53 0,1003 | 4,29
21 | 128,6351 | 131,7065 | 3,0714 5,0 0,1003 | 4,15
22 | 108,7054 | 111,8776 | 3,1722 53 0,1003 | 4,29
23 | 120,6129 | 123,8516 | 3,2387 58 0,0999 | 4,59
24 | 112,3654 | 115,7348 | 3,3694 6,1 0,0999 | 4,63
25 | 125,4056 | 128,9148 | 3,5092 5,6 0,0999 | 4,81
26 | 106,5729 | 109,7289 | 3,1560 58 0,0999 | 4,70
27 | 112,9248 | 116,3072 | 3,3824 58 0,0999 | 4,39
28 | 128,4921 | 131,6509 | 3,1588 52 0,0999 | 4,21
29 | 124,3741 | 127,5946 | 3,2205 51 0,0999 | 4,05
30 | 115,8022 | 119,1061 | 3,3039 54 0,0999 | 4,18

Dari tabel 4.2 hasil perhitungan setiap perlakuan dapat dihitung

menggunakan rumus perhitungan di bawah ini:

Rumus perhitungan:
V NaoH XN NaoH %X2,56

ALB =

Keterangan :

BS




ALB : asam lemak bebas (%)

V NaoH : volume NaoH (mL)
N NaoH : Normalitas NaoH (mL)
BS : Berat Sampel (gram)

Sumber : Process Control Manual (PCM) laboratorium minyak kelapa
sawit sinarmas
Contoh perhitungan:
Sempel = berat wadah + sampel — berat wadah
=129.0228 — 125.8783

= 3.1445 gram

V NaoH XN NaoH X2,56
ALB = s

_ 4,5x0,0993 X2,56
B 3.1445

=3,64%




Lampiran 4 Kadar air (moisture)

No Mas{\JT(OIStl:EZIuar S?(I)/ios)ih Te(lggp)an S'Eabr;(rj)ar Sg:};u St(a(l%d)ar St?(;)c;lar
(%) (%)
1 041 | 008 | 033 | -084 | -090 | 70 | 85 0,15
2 036 | 005 | 031 | -084 | -090 | 69 | 85 0,15
3 034 | 010 | 024 | 083 | 090 | 70 | 85 0,15
4 035 | 006 | 029 | 083 | -090 | 70 | 85 0,15
5 034 | 006 | 028 | -084 | -090 | 70 | 85 0,15
6 028 | 003 | 025 | -084 | -090 | 70 | 85 0,15
7 029 | 006 | 023 | -084 | -090 | 70 | 85 0,15
8 031 | 008 | 0238 | -084 | -090 | 70 | 85 0,15
9 033 | 006 | 027 | -083 | -090 | 70 | 85 0,15
10 031 | 009 | 022 | 08 | -090 | 70 | 85 0,15
11 036 | 006 | 030 | -095 | -090 | 67 | 85 0,15
12 031 | 009 | 022 | 095 | -090 | 66 | 85 0,15
13 024 | 010 | 014 | 095 | -090 | 62 | 85 0,15
14 028 | 012 | 016 | 095 | -090 | 70 | 85 0,15
15 030 | 010 | 020 | -090 | -090 | 72 | 85 0,15
16 028 | 011 | 017 | -090 | -090 | 72 | 85 0,15
17 046 | 010 | 036 | -090 | -090 | 74 | &5 0,15
18 047 | 014 | 033 | 090 | -090 | 70 | 85 0,15
19 035 | 010 | 025 | -090 | -090 | 70 | 85 0,15
20 038 | 012 | 026 | -090 | -090 | 70 | 85 0,15
21 035 | 009 | 026 | 09 | -090 | 72 | 85 0,15
22 033 | 011 | 022 | -090 | -090 | 72 | 85 0,15
23 048 | 011 | 037 | 090 | -090 | 74 | 85 0,15
2 051 | 018 | 033 | 090 | -090 | 70 | 85 0,15
25 041 | 015 | 026 | 090 | -090 | 72 | 85 0,15
26 040 | 012 | 028 | -090 | -090 | 74 | 85 0,15
27 039 | 005 | 034 | 090 | -090 | 70 | 85 0,15
28 035 | 010 | 025 | -090 | -090 | 70 | 85 0,15
29 032 | 008 | 024 | 090 | -090 | 70 | 85 0,15
30 033 | 011 | 022 | -090 | -090 | 70 | 85 0,15
Ry | 035 | 009 | 026 | -08 | 090 | 70 | 85 0,15




Lampiran 5 analisis kadar air sebelum vacuum dryer

berat wadah + berat wadah + sampel _
no | wadah sampel sampel sampel kering | kering | mouisture
1 | 64,3007 | 74,5790 | 10,2783 74,5373 10,2366 0,41
2 | 61,4788 | 71,5631 | 10,0843 71,5265 10,0477 0,36
3 | 61,8679 | 72,1804 | 10,3125 72,1450 10,2771 0,34
4 | 58,4545 | 68,7921 | 10,3376 68,7559 10,3014 0,35
5 | 66,7668 | 77,0936 | 10,3268 77,0585 10,2917 0,34
6 | 57,5001 | 69,3298 11,8297 69,2967 11,7966 0,28
7 | 58,8146 | 69,8038 10,9892 69,7723 10,9577 0,29
8 | 61,2545 | 73,0918 | 11,8373 73,0553 11,8008 0,31
9 | 56,1175 | 66,6367 | 10,5192 66,6367 10,5192 0,33
10 | 59,3915 | 70,4794 11,0879 70,4794 11,0879 0,31
11 | 58,8175 | 70,6558 | 11,8383 70,6127 11,7952 0,36
12 | 60,5223 | 70,8031 | 10,2808 70,7708 10,2485 0,31
13 | 57,4129 | 67,9427 10,5298 67,9174 10,5045 0,24
14 | 58,8156 | 69,8076 10,9920 69,7768 10,9612 0,28
15 | 59,6329 | 70,1854 | 10,5525 70,1537 10,5208 0,30
16 | 56,6329 | 67,2872 10,6543 67,2574 10,6245 0,28
17 | 58,8143 | 69,2121 10,3978 69,1641 10,3498 0,46
18 | 60,5350 | 71,4372 | 10,9022 71,3858 10,8508 0,47
19 | 60,2875 | 70,9426 | 10,6551 70,9053 10,6178 0,35
20 | 59,3129 | 69,7345 10,4216 69,6949 10,3820 0,38
21 | 60,6381 | 70,9456 10,3075 70,9095 10,2714 0,35
22 | 56,4129 | 67,1875 10,7746 67,1519 10,7390 0,33
23 | 63,4129 | 73,9456 10,5327 73,805 10,3921 0,48
24 | 60,8129 | 70,9982 10,1853 70,9463 10,1334 0,51
25| 57,4321 | 67,8136 | 10,3815 67,7710 10,3389 0,41
26 | 58,7021 | 69,1875 10,4854 69,1456 10,4435 0,40
27 | 59,1459 | 69,9177 10,7718 69,8771 10,7312 0,39
28 | 63,6782 | 73,9721 | 10,2939 73,9361 10,2579 0,35
29 | 56,4315 | 65,8475 9,4160 66,8142 10,3827 0,32
30 | 61,7691 | 71,9254 10,1563 71,8919 10,1228 0,33

Dari tabel 4.3 hasil perhitungan setiap perlakuan dapat dihitung
menggunakan rumus perhitungan di bawabh ini:

Rumus perhitungan :

B — SK
BS

moisture = > X 100% eoeiiiiieiieee (4.2)



Keterangan :
SB : Sampel Basah (gram)
SK  : Sampel Kering (gram)
BS : Berat Sampel (gram)
Sumber : Process Control Manual (PCM) laboratorium minyak
kelapa sawit Sinarmas
Contoh perhitungan :
Sampel = berat wadah + sampel — berat wadah
= 74,5790 — 64,3007
=10.2783 gram

sture =22 K 100
moilsture = BS 0

_ 10,2783- 10,2366
10,2783

=0,41%

x 100



Lampiran 6 analisis kadar air sebelum vacuum dryer

berat | wadah + berat wadah + sampel _
no | wadah sampel sampel | sampel kering | kering | mouisture
1584401 | 68,9995 | 10,5594 68,9915 | 10,5514 0,08
2| 63,7077 | 74,1631 | 10,4554 74,1576 | 10,4499 0,05
3| 60,4727 | 70,7512 | 10,2785 70,7411 | 10,2684 0,10
4 60,5391 | 70,9033 | 10,3642 70,8971 | 10,3580 0,06
5| 63,7178 | 73,9687 | 10,2509 73,9625 | 10,2447 0,06
6 | 63,7037 | 74,1105 | 10,4068 74,1076 | 10,4039 0,03
71618663 | 72,2271 | 10,3608 72,2214 | 10,3551 0,06
8| 60,4527 | 70,9125 | 10,4598 70,9043 | 10,4516 0,08
9| 57,4977 | 67,8981 | 10,4004 67,8920 | 10,3943 0,06
10| 60,4179 | 73,1622 | 12,7443 73,1505 | 12,7326 0,09
11| 61,8726 | 72,6103 | 10,7377 72,6043 | 10,7317 0,06
121 60,6972 | 71,6917 | 10,9945 71,6785 | 10,9813 0,09
13 | 60,5739 | 70,9145 | 10,3406 70,9041 | 10,3302 0,10
141 61,8654 | 72,1022 | 10,2368 72,0899 | 10,2245 0,12
151 60,6329 | 70,9824 | 10,3495 70,9721 | 10,3392 0,10
16 | 58,6475 | 69,2369 | 10,5894 69,2250 | 10,5775 0,11
17| 63,7022 | 74,3864 | 10,6842 74,3753 | 10,6731 0,10
18 | 59,1471 | 69,3579 | 10,2108 69,3435 | 10,1964 0,14
191 60,6329 | 70,9145 | 10,2816 70,9042 | 10,2713 0,10
20 | 58,6329 | 69,1054 | 10,4725 69,0928 | 10,4599 0,12
21 | 60,6854 | 70,9851 | 10,2997 70,9758 | 10,2904 0,09
22 | 59,6357 | 70,2857 | 10,6500 70,2740 | 10,6383 0,11
23 | 60,6354 | 70,9821 | 10,3467 70,9704 | 10,3350 0,11
24 | 56,3821 | 67,4123 | 11,0302 67,3924 | 11,0103 0,18
25| 56,4361 | 69,1054 | 12,6693 69,0894 | 12,6533 0,15
26 | 57,3168 | 67,8138 | 10,4970 67,8012 | 10,4844 0,12
27 | 63,7059 | 73,8927 | 10,1868 73,8877 | 10,1818 0,05
28 | 58,7253 | 69,2175 | 10,4922 69,2020 | 10,4767 0,10
29 | 65,9021 | 76,1548 | 10,2527 76,1466 | 10,2445 0,08
30 | 60,7158 71,1342 | 10,4184 71,1227 | 10,4069 0,11

Dari tabel 4.3 hasil perhitungan setiap perlakuan dapat dihitung
menggunakan rumus perhitungan di bawabh ini:

Rumus perhitungan :

B — SK
BS

moisture = > X 100% eoeiiiiieiieee (4.2)



Keterangan :

SB  : Sampel Basah (gram)

SK  : Sampel Kering (gram)

BS : Berat Sampel (gram)

Sumber : Process Control Manual (PCM) laboratorium minyak
kelapa sawit Sinarmas

Contoh perhitungan :

sture =22 K 100
motisture = BS 0

_ 10.5594 - 10,5514
10.5594

=0,08%

x 100
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lampiran dokumentasi

Pengambilan umpan vaccum dryer Pengambilan keluaran vaccum dryer

melakukan titrasi pengujian kadar FFA
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Hasil titrasi proses pengovenan untuk menghilangkan kadar air



Proses pendinginan di desikator



