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ABSTRACT

LEVINA PUTRI WIJAY A. Protein Production and Characterisation from
Sengkubak Leaves (Albertisia papuana Becc.)”. Supervised by AZIS BOING
SITANGGANG.

Leaf protein concentrate (LPC) is among the rising trends in plant-based
protein. Sengkubak (Albertisia papuana Becc.) leaves exhibit protein source
potential for LPC development owing to their initial protein content of 21.53% on
a wet basis (wb), as a low-fat flour. This study aimed to utilise sengkubak leaves
for LPC production and characterise their nutritional, functional, and structural
properties. Sengkubak leaf protein was isolated using alkaline extraction and
isoelectric precipitation. The produced sengkubak LPC (SLPC) was analysed for
its macronutrients, amino acid profile, antioxidant properties, bulk density, water-
and oil-holding capacity, solubility, and structural properties. SLPC contained
45.25% protein (wb) with carbohydrate as the main impurity (44.50% wb). The
amino acid profile demonstrated a notable cysteine content (chemical score of
136.67%) and umami amino acids (43.60%) with a taste-active value of 90.26.
SLPC has functional properties resembling those of commercial lentil protein
isolates, with comparable oil-holding capacity. Structural spectroscopy of SLPC
resulted in the clear identification of amides A, I, Il, and Ill. Overall
characterisation suggested the potential of plant-based, oil-in-water emulsifiers
with flavour-enhancing properties. However, process improvement and
optimisation are still required to enhance properties in relation to functionality,
particularly to improve appearance and maintain antioxidant activity.

Keywords: Albertisia papuana Becc., flavour enhancer, leaf protein
concentrate, phenolic-protein conjugate, sengkubak



— eisauopuy JoSog —

Aissoaiun gdl

‘Aisianiun gdi uizi eduel undede ynjuaqg wejep 1ul sijn} eAJey ynin|as nele ueiSeqss yeAueqiadwasw uep uejwnwnsusw suele|iq ‘¢

Al!SJGA! un gdl LiL’E)reJSnd.l od

‘Aisianiun gdj selem Suehd ueSunuadsy ueyigniaw yepy uednnsduad q

yejesew nyens uenefuy neje yui4y uesinuad ‘uesode| ueunsnAuad ‘yeiwy) eAey uesijnuad ‘uegipuad ‘ueyipipuad ueduguaday ynjun eAuey uedynduad ‘e

2090,

1 Jaquins ueyingaAuaw uep ueywniuesuaw eduel Ui siny eAley yninjas neye ueideqas dun8usw Sueleq 't

Suepun-8uepun 13unpulig eidi) yeH

Apsaoaruy) gdJ Y v1dio> ypH®)

—
~
vy
C
=)
o
=
a
=t
0}
Z

© Copyright by IPB University, 2024
All Rights Reserved

It is prohibited to cite part or all of this paper without listing or mentioning
the source. Citations are only for education, research, writing scientific papers,
preparing reports, writing criticisms, or reviewing a problem, and such citations
are not detrimental to the interests of IPB University.

It is prohibited to publish and reproduce part or all of this paper in any form
without the permission of IPB University.



Vl
Q
9
z >0
O3 0z
o S5
S = o u
= 3 Z -
<
xr S S LN
E%u ) Oz
- 8 o W <
O g < o )
2 > S ¥
A..Fll. A .B.m Am
T S Z 22 2 Em._._W
O s Focs S22
S o 2os5E NoWo
z U = SE2S cz>0%
<> 5 .weme CEl o
S EGCH nH=0«N
NM o 59 8o Nn-25o
h|uL < %M. 8 OMB
< = se ° 2og
[B]
23 : £ 53
D) — S
23 =2
5 <
o = W E@
Z W © MA
= n =
L o L
== <O
oN®) a >
x W =
o L 0
)
O
A NN @Hak cipta milik IPB University iPB C5m<®ﬁm:u\

Hak Cipta Dilindungi Undang-undang

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penyusunan laporan, penulisan kritik atau tinjauan suatu masalah
b. Pengutipan tidak merugikan kepentingan yang wajar IPB University.

_1W CD_<®—.m_ﬁ< 2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun tanpa izin IPB University. , .
— Bogor Indonesia — Perpustakaan IPB University




Undergraduate Thesis Defense:

1 Dr. Vallerina Armetha, M.Si.
2 Rahayu Lestari Sugihartini, S.Si., M.T.

aminer on

WA A @Hak cipta milik IPB University IPH CST\OHmmJ\

Hak Cipta Dilindungi Undang-undang

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penyusunan laporan, penulisan kritik atau tinjauan suatu masalah
b. Pengutipan tidak merugikan kepentingan yang wajar IPB University.

_vw C:_<®_..w_q 2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun tanpa izin IPB University. . .
— Bogor Indonesia — Perpustakaan IPB University




Hak cipta milik IPB University IPB GST\QHMWJ\

Hak Cipta Dilindungi Undang-undang
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penyusunan laporan, penulisan kritik atau tinjauan suatu masalah

L . b. Pengutipan tidak merugikan kepentingan yang wajar IPB University.
_ —Uw C:_<®_..w_q 2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun tanpa izin IPB University.

— Bogor Indonesia — Perpustakaan IPB University



Research Title: Protein Production and Characterisation from Sengkubak Leaves
(Albertisia papuana Becc.)

Name . Levina Putri Wijaya

NIM : F24190101

Approved by

Supervisor:
Prof. Dr. Ing. Azis Boing Sitanggang, S.TP., M.Sc.

NIP 19860911 201012 1 007

Acknowledged by

Head of Department of Food Science and Technology:
Prof. Dr. Eko Hari Purnomo, S.TP., M.Sc.

NIP 19760412 199903 1 004

Examination Date: Graduate Date:
November 18" 2024



ACKNOWLEDGEMENTS

Foremost, my heartfelt gratitude for all the parties that were involved during
the creation of this thesis. My profound thanks to my primary advisor, Prof. Dr. Ing.
Azis Boing Sitanggang, S.TP., M.Sc., for his invaluable guidance and support
throughout the ups and downs of my research journey. His passion for science and
trust in his students will always inspire. Also a sincere thanks for Dr. Ir. Budi
Nurtama, M.Agr. for the guidance during my whole years in IPB. My final year in
IPB might have been the highlight of my study there, thanks to the MEASURE Hub
family; all the Project ABS members, Pak Ujang, Pak Zainal, and TMB peers.
Thank you for welcoming me warmly and taught me the essence of a research. A
distinct shoutout to Project ABS for making this research possible through fundings
and facility.

It hasn’t been an easy journey, but I am forever grateful for the women of my
life; Eva & Livia. My mother and sister, the rock for everytime a wave of defeat
washes over me. The best of friends life could offer in my 20s; Felicia & Agnes.
How could you bear with me through all the horrible travels to Dramaga, hours
spent with my sengkubak leaves, and running to catch the latest train ride? The
unwavering faith and endless patience from Aisyah & Ivan. My non-blood related
family, Xing Ai. My secondary school mentor that has inspired me for this roller-
coaster ride of awoman in STEM, Ir. Agustinus Bunadi. The friends | have joyously
found along the way; Dinda, Kak Celica, Vincent, and the rest of Remaja Masjid
At-Tagwa. Life would be so different had the stars not align and let me rely on all
of you from times to times.

Finally, with conviction, God, the Greatest of all, thank you.

Bogor, November 2024

Levina Putri Wijaya



TABLE OF CONTENT

TABLE OF CONTENT viii
LIST OF TABLES IX
LIST OF FIGURES IX
LIST OF APPENDICES X
{  INTRODUCTION 1
1.1 Background 1
1.2 Problem Statement 2
1.3 Research Objective 2
1.4 Research Outcome 3
i METHODOLOGY 4
2.1 Time and Place 4
2.2 Equipment and Materials 4
2.3 Research Procedure 4
2.4 Statistical Analysis 11
Il RESULTS AND DISCUSSION 12
3.1 Defatted Sengkubak Flour (DSF) Production 12
3.2 Sengkubak Leaf Protein Isolation by Isoelectric Precipitation 13

3.3 Nutritional Components of Sengkubak Leaf Protein Concentrate
(SLPC) 14
3.4 Functional Properties of SLPC 19
35 Structural Spectroscopy of SLPC: Secondary Structure 21
IV CONCLUSION AND SUGGESTION 24
4.1 Conclusion 24
4.2 Suggestion 24
REFERENCES 25
APPENDIX 32

BIOGRAPHY 41



w

Ok~ wiN

[ep}

11

LIST OF TABLES

Macronutrient content and colour notation of sengkubak fresh
leaves, DSF, and SLPC

Amino acid profile of SLPC and its quality score towards adult
requirement pattern

Amino acid profile of SLPC as taste compounds and its TAV

BD, WHC, and OHC of SLPC and other protein products

LIST OF FIGURES

Stages of protein improvement procedure in sengkubak leaves
protein

Preparation method of defatted sengkubak flour (DSF)

Protein solubility determination method of DSF

Method of sengkubak leaf protein isolation and drying

Mass balance of DSF production, yield and losses are calculated
based on the fresh leaves mass

a) Fresh sengkubak leaves, b) DSF, c) SLPC

Impact of pH towards the solubility of DSF protein content in
aqueous extract

Antioxidant properties of SLPC in a) total phenolic content, b) ICso
for DPPH radical, and c) antioxidant capacity by FRAP compared
to DSF

Solubility profile of SLPC in various pH

a) Amide regions of SLPC spectra and b) other functional groups
assignment of DSF and SLPC spectra

Second derivative of SLPC spectra in 1590 cm® to 1700 cm
wavenumber region

12
15

16
19

18
21

22

22



11

12

13

LIST OF APPENDICES

The impact of pH towards protein content of DSF in aqueous extract
Statistical analysis of protein content of DSF in series of pH (one
way ANOVA with Duncan post-hoc analysis)

Chromatogram of SLPC amino acid composition with area and
retention time

Gallic acid standard curve for Total Phenolic Content assay
Statistical analysis of total phenolic content in DSF and SLPC
(independent samples t-test)

Trolox standard curve for DPPH inhibition assay

DPPH inhibition activity (%RSA) curve in relation to DSF & SLPC
concentration

Statistical analysis of DSF and SLPC ICso of DPPH inhibition
(independent samples t-test)

Trolox standard curve for FRAP assay

Statistical analysis of DSF and SLPC antioxidant capacity
(independent samples t-test)

Statistical analysis of SLPC bulk density before and after grinding
(independent samples t-test)

Statistical analysis of soybean and palm OHC of SLPC
(independent samples t-test)

Statistical analysis of SLPC solubility profile in series of pH (one
way ANOVA with Duncan post-hoc analysis)

35

36
37

37
38

38

39
39

40

40

41

42



	TABLE OF CONTENT
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF APPENDICES



