TABLE OF CONTENTS

ABSTRACT ..t iv
TABLE OF CONTENTS ... vii
CHAPTER L. e 1
INTRODUCTION ....ooiiiiiiiieiie ittt be e 1
1.1 Research BacKground .........cccccveiieiiiiiiiiiii e 1
1.2 Research Problem FOrmulation.............ccccoviieiiiiinciiicceee, 3
1.3 ReSEArch ODJECTIVES......ccoiiiiiiiiiiieieie s 3
1.4 ReSearch BenefitS.......ccoiiiiiiiiicieisee e 3
1.5 AuthentiCity OF RESEAICN.........ccuiiiiiiiiee s 3
Tabel 1. The Authenticity of Research ..., 3
CHAPTER Tt 6
OVERVIEW ..ottt bbb 6
2.1 Pineapple (Ananas comosus (L.) MEIT.) ..ccccvieiieiiiieiie e 6
2.2 Content of Pineapple Fruit (Ananas comosus (L.) Merr.) .......cccccceeveunenn. 7

2.3 Compound Content of Pineapple Fruit Peel (Ananas comosus (L.) Merr.)

8
2.4 EXEFACHION ......oviiiiiiieieiist e 13
2.5 SEIUIMN 1.ttt bbbt n e b e nr e b e ne s 15
2.6 Sun Protection FACtOr (SPF) ......coviiiiicce e 16
2.5 Material MonOgraph ......ccooeieiiiiiiee s 16
2.6 Halal Product ANAIYSIS .....cccoiiiiiiiiieeiie et 20
2.7 Theoretical FrameWOrK.........ccoriiiiriieiseseee s 22
2.8 Conceptual Framework..........ccocvoiiiiiiiiieseeee s 22
2.9 HYPOINESIS. ...ccvviiicie ettt 23
3.1 Research Type and DeSIgN........ccovriiieieieienieseseeeee e 24

vii



3.2 Period and Location 0f RESEAICH .......ovvvvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 24

3.3 Research Variables...........ccooviiiiiiiiicee e 24
3.4 Variable Operational Definition ............ccccoveiirieiiniiiiee e 24
3.5 Research Tools and Materials............cccooeieiiiiiiiiiiic 26
3.6 ReSearch ProCeAUIES ...........cciiiiiiiieceesee e 26
3.7 Data ANAIYSIS ......eeieiiieitieie ettt 31
3.8 Halal Product ANAIYSIS .....cccceiiiiiiieiieecie e 32
BLL0 e Research Flowchart
33
1.1 Determination of Pineapple Plant .............ccccooveviieiiiie e 35
1.2 Pineapple Peel EXIraCtioN ........ccccuviiriiiieiinie et 35

1.3 Percent Yield Value of Pineapple Fruit Peel Extract (Ananas comosus
() 1YL= o ) USSR 37

1.4 Phytochemical SCrEENING .........cooveieriiiiereie it 39

1.5 Formulation of SPF Serum of Pineapple Peel Extract (Ananas comosus
() 1YL= o 0 USRS 40

1.6 Evaluation results of SPF preparation of pineapple peel extract serum . 44

1.7 Sun Protection Factor (SPF) value reSultS .........cccocvviieiiiiiiiiic e 58
1.8 Halal Product ANAIYSIS .......ccvciiiiieiieii e 63
CHAPTER V..t sttt sne e 70
CONCLUSIONS AND RECOMMENDATION.....cociiiiiiiieieieee e 70
5.1 CONCIUSIONS. ..ottt 70
5.2 RECOMMENTALION .....ueviiiiii it 70

viii



TABLE OF IMAGES

Figure 1. Pineapple Plant Morphology ........ccceceevieieeienieeseeee e 6
Figure 2. Structure VItamin C........cooveeeerieieeieseeie et 9
Figure 3. FIavonoid STFUCTUIE. ....c.cceeiiieieeeeeee ettt 11
Figured. Tannin SIFUCTUIE. ....eocveeeeceeceeie ettt eneas 12
Figure 5. AIKAlOId SIFUCTUIE. .....ecveeeeeiieieceeeeee ettt 13
Figure 6. Na-CIMC SEIUCTUIE........eceerreeeeeeesieeeeceeste e eee e eae et etesaaesseeneeeneas 17
Figure 7. GIYCerin STTUCTUIE......coveieecieee ettt 18
Figure 8. Theoretical FrameworK...........ccocveiieieiienieieceseee e 22
Figure 9. Conceptual FrameworK..........cccoevevieieiieneeeceseeeeee e 22
Figure 10. Research FIOW Chart.........ccoocviieiieiiceececeeee e 33
Figure 11. Pineapple Peel Extract (Ananas comosus (L.) Merr.) ......ccceccevveennen. 37
Figure 12. Before (A) and after (B) phytochemical screening of flavonoid
COMPOUNDS ...ttt et ettt et e et eeteestte et e e s aaeeteesaaeesbeessseeseessseeseessseenseesnsaenseaans 40
Figure 13. Homogeneity Test Result of Serum SPF of Pineapple Peel Extract
(ANaNas COMOSUS (L) MEIT.) ..eoueiieiieeeee ettt et 47
Figure 14.Stability test results (FO) of SPF Serum of Pineapple Peel Extract
(Ananas comMOSUS (L.) MEIT.) .c..iciiieiieeeeee ettt 56
Figure 15. Stability test results (F1) of SPF Serum of Pineapple Peel Extract
(Ananas coMOSUS (L.) MEIT.) .c.ueeeeieeiieieeeere ettt ettt eeneas 56
Figure 16. Stability test results (F2) of SPF Serum of Pineapple Peel Extract
(ANaNas COMOSUS (L.) MBIT.) c.cueiuiiieieieiesierteeteeete et 57
Figure 17. Stability test results (F3) of SPF Serum of Pineapple Peel Extract
(ANanas comMOSUS (L.) MEIT.) ..ottt sttt st 57



LIST OF TABLES

Tabel 1. The Authenticity Of RESEAICH ......ccceoviiiiiiiieeeee e 3
Table 2. Efectiveness SPF ValUe .......ccccooeeiiienieieceeeeseeee e 16
Table 3. SPF Formula of Pineapple Peel Extract Serum (Ananas comosus (L.)
=] ) PRSP 24
Table 5. Variable Operational Definition............ccccovevieeiieniiiiiececeece e 24
Tabel 6. Ingredients USEd iN grams .......c.eovieeiieiieeieecee et 27
Tabel 7. Nilai EE x | at every wavelength .............ccccovvvevieneiviececeecieeee e 30
Table 8. Research Schedule ...........cooo i 34
Table 9. Yield of Pineapple Peel SImplisia..........cccccvevieecieniiiiiecieeeeeieeiee e, 38
Table 10. Phytochemical Screening Results of Pineapple peel Extract (Ananas
COMOSUS (L) IMIBIT.) ettt ettt et e sae e s ae et ens 39
Table 11. Pre-Preparation Formula of Pineapple Serum SPF (Ananas comosus

(I 8 1Y 1= 0 TSRS S SRR 40
Table 12. Results of All Tests on SPF Serum of Pineapple Peel Extract (Ananas
COMOSUS (L) IMIBIT) ettt sttt st e e enes 41
Table 13.Results of Organoleptic Examination of SPF Serum Pineapple peel
extract (Ananas ComosSUS (L.) IMEIT.) .oocviiirciieee ettt et 44
Table 14. Homogeneity Test Result of Serum SPF of Pineapple Peel Extract
(Ananas comMOSUS (L.) MEIT.) ....oouieieieieeeee ettt 45
Table 15. Results of pH Test of Serum SPF of Pineapple Peel Extract (Ananas
COMOSUS (L) IMIBIT.) ettt ettt ettt et ea e e aena e s e enes 47
Table 16. Results of SPF Spreadability Test of Pineapple Peel Extract Serum
(ANaNas COMOSUS (L.) MEIT.) c.ccueeuiiieieieriererieees et 49
Table 17. Viscosity Test Result of SPF Serum of Pineapple Peel Extract (Ananas
COMOSUS (L) IMIBIT.) ettt sttt ettt et s a e e 52
Table 18. SPF Stability Test Results of Serum Extract of Pineapple Peel (Ananas
COMOSUS (L) IMIBIT.) ettt ettt et eas 54
Table 19. Absorbance results of each Formulation of Serum of Pineapple Peel
Extract (Ananas comosus (L.) MEIT.) ..ecueoeeiieieceece et 58
Table 20. Result of SPF Value of Serum of Pineapple Peel Extract (Ananas
COMOSUS (L) IMIBIT.) ettt ettt sttt e e e neenes 59
Table 21. SPF Value EffeCtiVENESS........ccooiiiriririeeeeeeeee e 61
Table 22. Product Analysis Data of Halal SPF Serum of Pineapple Peel Extract
(ANanas comMOSUS (L.) MEIT.) .c.uiiiiiieiieieeeeieee ettt 63



