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ABSTRACT

Protein hydrolysates are products derived
from the hydrolysis of protein to gain different sizes
of peptide and free amino acid. The production of
protein  hydrolysates involves either chemical
hydrolysis using acid, alkaline or enzymatic hydrolysis
through protease under the specific condition. The
production of protein hydrolysate can be produced
from many sources of protein. One of the most
important source is the egg white protein which play
a vital role in the food industry and popularly used
as neutraceuticals. Moreover, it also contains many
functional properties as emulsifier, foam stability and
antioxidant. This source of hydrolysate is suitable for
people who have a food restriction, need high
protein content. It also can be used as bioactive
substances for human health. This review article
presents research and information related to egg
white protein hydrolysate, the production process of
egg white protein hydrolysate and the applications of
egg white protein hydrolysates in the food and

pharmaceutical industry.

Keywords: egg white protein, protein hydrolysate,
process, functional properties, bioactive
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TusAulalaslaian (Protein hydrolysates)
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aa1elushiu wionslalasladanisioulesl Alg
A1flsfsdadenansyszns laun slaLazyuin
Twanaveslusiuiifuansdeiu sdnvesoulesd
Tdlunisges svualuianaveslusiudvuinlng
gl Ulnafifouialng uwiagldnsnezilud
HoensUSinatey vseldeuluiflidaiussves
nsnezdluasilildusinansnesdiludisasnisdes
uenniifadesiiladesnsdivoneuleddoas
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Anganvainisseslimingausanisvihauges
ulvdiiolilindndneifidesnis annsodwase
auuin1svineuveslusAulua1umee waziliananm
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* Corresponding author e-mail: sasithorn.k@sci.kmutnb.ac.th

Bacillus amyloliquefaciens Mduwoulauiing
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1¥38nsUsugamgil A1 pH wagimunszeziad
utlafudfyiviliAnnisiss iAo iivangan
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Protein material

- Adjust temperature
- Adjust pH
- Add enzyme

Digestion for ‘X’ time period

Sampling at time intervals (Optional)

Enzyme inactivation (Heat at 80°C for 10-15 min

and/or pH adjustment)

Cool to room temp.

Centrifuge

AN

Supernatant

Precipitate

v

v

Freeze-dry/Spray-dry

Discard

A

Protein hydrolysate

Figure 1. Typical flow chart for single enzyme digestion from Lafarga et al. (2014) [16]
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Protein source

Animal and\ﬁlanf proteins

Protein extraction

Protein pretreatment

[ HIU application

Enzymatic hydrolysis

Thermal treatment, pH changes,

application of emerging technologies

Gastrointestinal enzymes and proteinases

derived from cheap by-products and

Precipitation/centrifugation

v

Fraction/purification

v

Synthesis of the characterized peptide

v

Assessment of bioactivities

Figure 2 Diagram for the generation of bioactive peptides through the enzymatic hydrolysis from

Ozuna et al. (2015) [17]

3. WsAuldvralalaslaan (Egg white protein
hydrolysates)
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ovoinhibitor (1.5-3.5%) avidin (0.5%) ovoglobulins G2
Lay G3 (1.0-6%) riboflavin binding protein (1%)
wazaulwsidu 1 [19] Bnvedsgauludeindu (A

* Corresponding author e-mail: sasithorn.k@sci.kmutnb.ac.th

By, By, Bs, Bs, Bs, Bg, Bo L e Bio) LLa%LLilﬁ']ﬂ
LUNTY wRaWiey TaLe FInvd wazvian Wusu
[20] NiiUsElevdsiasamenywd Bnnslidlnaale
nldsiulvvneiunsgesaatevaaulaiioan
£ = [ % [ eal o < o Y]
griameInmnseunleanUseleviindudmsy
wywiuazdnd [14] Fandulnanladrulngligns
fueyyadasy wazdrmdaludulndanlaleles
a v & a A £ v o A a o
Nudiagdunsd Jgnslunisduduuailisens
LUATILS BLNTUUINLATLUATIS BLNTUAU [21] WanaNd
TUsaulavnalalastaandaldidudrulsenaun
daglugnaivnssuemsgalndiueninieasin
AMAINILATUINTT o ndillodulanfuas
auURdUBNMA18USENIS WY ANAINITAAIUNIT
avaeinIuanmsdasaatametaulysl n1sidu
dlagliens n1sAnlvly n1siAnRe wazligrsaiu
DUYARATY [15]

AUEITEIMNTIINTEUINNSTINNLEEImAlUlaEtIn I Melvmalulaginim auginermaniussend wninerdemalulagnszaeuinad

NsrUAsWile NIANNUIIUAT

Bioprocess Engineering and Biotechnology Center, Department of Biotechnology, Faculty of Applied Science, King Mongkut’s

University of Technology North Bangkok, Bangkok



Nyansnaluladnisennns uninerdeasiy U 14 adui 1 unsiau - dguigu 2562

74

Table 1 Amino acid composition of egg-white (WP) and egg-yolk (YP) protein hydrolysates [18]

Amino acid Composition (%)

WP hydrolysate YP hydrolysate Reference for human EAA

Hydrophobic amino acid

Gly 5.83 5.56 -
Ala 8.93 8.18 -
val® 7.94 6.93 1.3
Led? 8.65 8.61 1.9
Ile? 5.63 5.29 13
Met? 3.54 2.29 1.7
Pro 4.25 4.86 -
Hydrophobic, flavor amino acid

Phe’ 5.21 3.91 -
Tyr 274 3.02 -
Hydrophilic amino acid

Arg® 4.13 5.36 -
His? 2.04 2.19 1.6
Ser 7.97 9.21 -
Lys’ 5.79 6.86 1.6
Asx’ 10.08 10.18 -
GlX 12.51 11.63 -
Thr? 4.75 5.92 0.9

Asx' (Asp + Asn) , GIX' (Glu + Gln).

!Suggested profile of essential amino acid requirements for adult humans, FAO/WHO (1990).

2Essential amino acids.

Astge1seasulUsAulu s sl g §adl
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¥ a = ] =
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uleiiRdldiioUsuugmsaliinantinisiaulay
AAIslaguIn1sveslusaulivnd wazdunis
vinyarlifuadadualusduainlyvdlusiu
1NYUINTVRIUYWENTNAFAADNTY19UVBIT1NY
Tugnizdeg Jagdulaiisnganunsideegvany

Ay alce ' a | v ¢ A
NITeNAnwINsEaslUsAulivmeeulyll Wis
USudsandinaznisiiluussendldludiusiieg
INMUITLVDY Castro wazay (2014) [22]
Anwinisldieoulwailushlea (protease) 2 wila 1o
ulwilusheanudnain Aspersillus oryzae wag
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Bacillus licheniformis Tunsguiunisgealusiuldvn
3% wuinnstesdastouluslusiealudanduda
NAR91N A oyzae 20 yilnrefiaddns wullqussiu
oyyadastiigsnitnsdesseeulmilusiieauiindui
Telumsfine wandliinnisgeenisouluilusiiea
MNBeAUNIE A onyzae Frefinansinisdiy
auyadaszvadUsiuliamlalaslaen warnguinide
Aanandamuinanuausatunisinueuyadase
ORAC gailAn iy 1193.12 + 84.62 LagAUBYa
da5e DPPH i1y 19.05 + 0.81 pmol Trolox Eg/g
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NN3gaEEaNEgeNI1 60.0% NUIANNANTALUNIT
sofuanseandladeieisnsmadeuenyadastlag
14 DPPH asanoglutie 30 urviusn

Ai wazaug (2014) [23] 1deuledlushies
nansAtunsnanlusiulaanilelaslaianne
oulgllusilea 6 ¥ia Anwinan1siuenyadase
wazausRBminfveswdndueidils Tn3denuin
n1sgenlgLouleyd neutrase lansnazfiludasy
1nign 6.52 mg/ml wiUsEAMEAINIBINTTERY
peLoulesl alcalase, flavourzyme, protamex lLag
ficin SU3unainsnesiludase luszaulndiosiud

3.19-3.62 mg/mL wenanturavesnsidiouls
neutrase §9A15¥AUNITERYAANY (DH) gean
WinAU 23.4% WAKaues alcalase way ficin Usgau
nstevaaslndlifesiu Wsiulalaslaandilaan
nsdesdseululusiealunsanedoniuils
annistdieulast flavourzyme Sgnilunisdu
oyyadaszlifiuszansawuinninlusaudliniy
nstesamesooulel venaniddlmiasedun 7
Anwnavesn1syoaaelusiulivninienseuiuns
mapfivazniapiiiidmaneautinisiieues
WsAultvnlelaslaaniils fawansly Table 2

Table 2 Nonthermal and chemical processing and changes on functional properties of egg white

proteins [24-28]

Protein Processing method

Effects and outcome Reference

Avidin

Lysozyme

Egg white

Albumen

Ovomucin

High-pressure processing (500, 600, 700 MPa)
with heat treatment: 80, 90, 100°C in 45 min
for pure avidin while 30, 40, 50°C with 10
min for avidin in egg, compared with thermal
processing (80, 90, 100°C within different
time for both forms of avidin)

Ultrasound with heat treatment at different
temperatures; Ultrasound (117 pm, 20 kHz)
and manothermosonication (MTS, 117 pum,
20 kHz, 200 kPa)

Acetic acid treatment
Enzymatic hydrolysis (free and immobilized

alcalase) conducted at 30-80°C with 10
intervals and pH 6-12 with 1 interval.

Enzymatic hydrolysis at 37°C with 24 h
(Pepsin, trypsin, papain and alcalase)

Complete inactivation of avidin at 100°C [24]
for 10 min or at 50°C with a high-pressure

treatment at 700 MPa.

Ultrasound  performed at  room [25]
temperature with any pressure was
unable to inactivate lysozyme. MTS can
inactivate 10-fold the activity within 3.5
min at 70°C.

Partly decreased allergenicity in egg
white but little effects on ovomucoid
1. Optimal condition: 8.0 and 60°C for
3 h. Degree of hydrolysis of free
25% while 20% of
immobilized alcalase.

2. Reduced IgG and IgE binding

1. The optimal inactivation condition
was 37°C for 3 h.

2. The hydrolysates

Alcalase was

of ovomucin
displayed an antioxidant activity and
ACE-inhibitory activity.

* Corresponding author e-mail: sasithorn.k@sci.kmutnb.ac.th
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p1msdslinnuaulalunisWaundndugenns
TsAufidanTAgmehiing nanfeaudiniaad
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TsAufinunisdesaaevielusiulalaslaanun
Judrutsznavluemsedisunsvats iesan
Wstulalaslataniinasenudnuuzretems ¥
UTuUTeAUAIN dlodutavesems wanilunis
WsnuATlTTUNER S aie1ms [31]
lassassluanavesiusiudsenaunlensn
aviluvanevila luluanaveansneviluusenausie
ny R Hudruiiwouti (hydrophillic) ) uazlslzaui
(hydrophobic) ) denaliauifvosnsnozdlu wu N3
fzaNEtn NI mmmummua it
wazlifidafienuumnsineiu fofumuanansanis
azmmaﬂﬂiauvlfdsunlaimlaLamﬁqsﬁuasﬁwﬁm
U3ma wagdiunsdnisessvensaaviiluiidu
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Tusauldvdlalaslaianfifinanuaiuisalunis
avanemduandRiBaniifid fyvedlusiiy uazds
danadoauURdmindigudug e wu nsdu
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TUsfunazUsuaun Taearuauisalunisidu
ansfnuoyyadasziiansneriluaziingledsndl
Faesiduesuszneu wu Jaiidu uazuminledy
visosinylddns fislsumu (aromatic side chain) L4
vzl Adaevaniu uwarlnlsdu Faillelnsiou
ovnauilannsngniseantdine uenaniwyddalya
(imidazole groups) ¥0s8ainundauvilun1saiiu
ouyadasziduiu Wulndasduuagnsnozily
Saswilldfandalunsdiueyyadaseaeiu [15, 32]
amnsnUszgndldidundnfueififanuamsalu
nseengninedanmluaiosdiond andousa

598 LAYYIYVLADNITUA WI0DIMITNIATUYY
i@suadanduileliunsnanig fafunisihlusiu
lgynlalaslaanluszendldluaimsdieg azdes
milsdsauTRdomindiens Wsivldvnlelaslawan
gninlifudrunanluevisanunsasiivi
d1dayengg Iduaneusents Snvienisuiuussuay
Warnemsiflaushidminfdadunsuaunay
Y99a1580ngNENe TN ManIgAiinaniauan
Tumeas3sinen dmsuanuddeiiladilusivlaen
lalaslatanuuszendldlundndusionmsdssiam
#1499 NanagRlsulninsenulily Table 3

Table 3 Application of functional properties of egg white hydrolysate in food industry

Products

Application

Reference

Cream obtained by hydrolysis and centrifugation of egg white [33]

Ice-creams produced by freezing this product. [33]

Fresh cheese-like product obtained by hydrolysis and [33]

centrifugation of egg white

(A) Junket obtained by hydrolysis of egg white [33]

(B) Freshcheese-like product obtained by hydrolysis and
centrifugation of egg white

(O) Custard dessert obtained by hydrolysis of whole egg

(D) Custard dessert obtained by hydrolysis of egg yolk

Foam obtained after whipping the supernatant resulting from
hydrolysis and centrifugation of egg white (left), compared

with the foam obtained after whipping egg white (right)

[33]

Appearance of crumb structure of gluten-free breads depending
on egg white levels and types.

P15 represents using 15% of Egg white solids P110

M15 represents using 15% of Egg white solids M200

(34]
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1] uaﬂmﬂﬁ?ué’qszj";mﬁmmmqmia%aqmmms
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€

Foalunaifenteidymdunmsdesais §
FoensanAIMEIL i3 of TN SnueTusle
uona1ndl Han uazamy (2019) [34] 14
nagounsuilUsAulvrlalaslaananlduunginu
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Usirnnguu Tneldlusauldvnlelaslaiandils
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Tumsldununginula
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MM308NNENINTAIN TN IB TN FUrEnS
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Tsfuwenmiloainpaurmislaruinisudatendu
wiaaweudUlnddildainnisdesaanalusiu [36]
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Miguel tagande (2004) [40-41] 51897171
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Wshulvrnlesnisgesneeulesiiuudu n3Udu
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(Angiotensin-converting enzyme) (EC 3.4.15.1) N5
Anwnandiiiiuinuulndfifianuaninsngean fo
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You war Wu (2011) [43] wurdUlngidu
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d5U Xu tagang (2017) [44] s1891UNE
nsAnwinalnvesnisvudalulnaanlusaulueg
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YBNINHLLILTEU0s Yu LazAn (2011)
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arluaanvimihilumsdesaansnsiulawsalndu
ihnalaanaiien wasssyiudlnddeds Lems-
MS wugeuslulng 8 siaudrdamsiznulnad
igus’ha Fmoc-solidphase synthesis niuring
nadaulszansamvesnistiudatueuleduean

ngladinauazioulyiioatovluiaa nanuii
arautdUlnawia RVPSLM fanuaiunsalunis
fudueulusivearnglafina fiszdue ICs winiy
23.07 pmol L uadslaifiuszansamlunisduds
uledusarherluadals arnauiseduanldiiu
fadneanveslusiivluvnilalaslaandiaiuise
unluuszendlddundnduiemisiasuniosisiu
Tsarumuld 9uddesne Aflunegrededies
wansliuInstesaanslusiuliasmeteuled
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inUssufisunageduiglilu Table 4

Table 4 Bioactive peptides of egg white protein hydrolysate.

Peptide Sequence Bioactivity References
QW Antihypertensive (ACE-inhibitory), [44,46]
LKP antioxidant,

IRW antiinflammatory

TNGIIR Antihypertensive (ACE-inhibitory), [47]
RVPSL Antihypertensive (ACE-inhibitory), [45]
RVPSLM a-Glucosidase

QIGLF Antihypertensive (ACE-inhibitory) (48]
FRADHPFL Antihypertensive (ACE-inhibitory), antioxidant, antiinflammatory (49]
RADHP Antihypertensive (ACE-inhibitory)

RADHPFL Antihypertensive (ACE-inhibitory)

YAEERYPIL Antihypertensive (ACE-inhibitory), antioxidant, antiinflammatory

YAEER Antihypertensive (ACE-inhibitory)

YPI Antihypertensive (ACE-inhibitory), antioxidant

DHTKE Antioxidant [50]
FFGFN

MPDAHL

VAWRNRCKGTD Antioxidant [51]
WRNRCKGTD

* Corresponding author e-mail: sasithorn.k@sci.kmutnb.ac.th
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wiu lsaruvanu lseialalsale dazlsarnunulaiie
a9 wanzanifule Y29y WWusmnslusiuguami
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NWEee 1w dundedlalasiaan (soybean
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waznuaslUsAudug fidemaiensusulgiandi
Bt susaziluldusslondls fwanddly
Table 5

Table 5 Summary of functional and bioactive properties of protein hydrolysates derived from

different protein sources and commercial enzymes reported in literature-cont'd

Functional
Protein source Enzyme . Bioactive properties References
properties
Animal protein
Bovine Casein Pepsin - ACE Inhibition, [52-53]
Antihypertensive Properties in
rats
Bovine Whey Corolase Pp, Papain, Water Dpp-Iv Inhibition, ACE [52]
Fungal Protease, C. Absorption, Inhibition
Cardunculus Protease Foaming,
Emulsifying
Ege Trypsin, Alcalase, Solubility, Antioxidant, ACE Inhibition, o- [45,54-55]
Pepsin, Pancreatin, Emulsifying and  Glucosidase, a-Amylase
Thermolysin Foaming Inhibition
Poultry Alcalase, Flavourzyme, ACE Inhibition [56]

Protamex, Liquipanol,
Pepsin, Trypsin,

Protease FP, Protease N
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Table 5 Summary of functional and bioactive properties of protein hydrolysates derived from

different protein sources and commercial enzymes reported in literature-cont'd

Functional
Protein source Enzyme . Bioactive properties References
properties
Plant protein
Rapeseed Meal Alcalase, Proteinase K, - Antioxidant, ACE Inhibition, [57-58]
Thermolysin, Rennin Inhibition,
Antihypertensive Activity in
spontaneous hypertensive rates
Chickpea Alcalase Solubility, Oil Antioxidant [59]
adsorption,
Emulsifying,
Foaming
Flaxseed Papain, Trypsin, - Antioxidant [60]
Pancreatin, Alcalase,
Flavorzyme
Hemp Seed Pepsin, Pancreatin - Antioxidant, ACE Inhibition [61-62]
Peanut Alcalase Solubility, Antioxidant, ACE Inhibition [63]
Emulsifying,
Foaming
Pea Alcalase - ACE, Renin, Calmodulin (Cam)- [64]
Dependent Cyclic Nucleotide
Phosphodiesterase (Campd)
Inhibition
Quinoa Pepsin, Pancreatin with - DPP-IV, a-Amylase, o- [65]
bile extract Glucosidase Inhibition
Corn Alcalase, Papain, - Antioxidant [66]
Microbial protease,
Validase® FP
concentrate, Alkaline
protease, Neutral
protease
Other (alternative) protein
Cricket (G. Alcalase Solubility, - [67]
sigillatus) Emulsifying and
Foaming
Algae Pepsin, - Anticancer, Antioxidant, [68]

Amyloglucosidase

Antiproliferate

* Corresponding author e-mail: sasithorn.k@sci.kmutnb.ac.th
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