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Preliminary study on protein hydrolysates from Spirulina using enzymatic

hydrolysis

Supannee Bachaku', and

Wanida Pan-utai®’

'Department of Microbiology and Parasitology, Faculty of Medical Science, Naresuan University
“Department of Applied Microbiology,
Institute of Food Research and Product Development, Kasetsart University

*Corresponding author, e-mail : ifrwdp@ku.ac.th
Received 22 February 2024; Revised 20 May 2024; Accepted 24 May 2024

Highlights
* Protein hydrolysates-process from Spirulina using enzymatic hydrolysis methodology
* The yield of protein hydrolysates from Spirulina depends on the enzymatic conditions

* The total phenolic content was found in the protein hydrolysates

Abstract

Spirulina is classified as microalgae and is composed of high quality protein. It
contains trace amounts of essential amino acids and bioactive peptides, including important
biological active substances such as phenolic compounds. Therefore, it helps to promote
the consumer’s health. Protein hydrolysates are a source of a variety of bioactive peptides.
Protein hydrolysates were obtained from Spirulina biomass using various conditions of
enzymatic hydrolysis. The results found that the concentration of protein hydrolyses with
alkaline protease was 6.33 mg/ml. However, hydrolysis with alcalase enzyme (Alcalase®)
resulted in the highest protein concentration of 0.58 mg/ml. Total phenolic contents
obtained from alcalase hydrolysis were greater than that of alkaline protease enzyme.
Although different types of enzymes showed an effect on hydrolysis yield, protein yields

were similar when the enzyme concentration and the hydrolysis time were varied.

Keywords : Spirulina, protein hydrolysates, enzymatic hydrolysis, phenolic compounds
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Figure 1 Protein hydrolysates from S. platensis IFRPD 1182
under various conditions, including Acalase® (a)

and alkaline protease (b)
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Figure 2 Yield of protein hydrolysates from S. platensis
IFRPD 1182 under various conditions, including

Acalase® (a) and alkaline protease (b)
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Figure 3 Total phenolic contents of protein hydrolysates
from S. platensis IFRPD 1182 under various
conditions, including Acalase® (a) and alkaline

protease (b)
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Table 1 Yield of protein hydrolysates in various conditions

Microalgae Enzyme PR/ Protein hydrolysates References
Temperature
S. platensis IFRPD Alcalase 7/70 0.58 mg/g This study
1182 Alkaline protease 9/45 6.33 mg/g
S. platensis Alkaline protease 8/ 55 65% (24)
S. platensis Alcalase 6.5/ 30 50.96% (25)
S. platensis Alcalase 6.5/ 30 36.5% (26)
Spirulina sp. LEB 18 Protemax 580L 9.5/ 60 55.46% (27
S. platensis Promod 184 MDP 7/55 64.71% (28)
S. platensis Alcalase 8/45 108 mg/g (29)
S. platensis Protease from 7/ 37 (soluble peptide) 1.10 (21)
bactertia me/g
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Protamex 8/ 40 34.45%
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Psychobiotics : alternative approach for controlling mental health and
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Highlights
* Psychobiotics refer to gut microbes used to benefit mental health through interactions
with commensal gut bacteria
* Psychobiotics fit into the gut-brain axis producing neurotransmitters or neuro-hormones
transmission via immune, hormones, and central nervous system (CNS), which plays a
key role in mood regulation
* Psychobiotics include probiotics and prebiotics that can manipulate microbiota-gut-brain

signals and have positive effects on mood, cognition, and anxiety

Abstract

Psychobiotics refer to gut microbes producing neurotransmitters between microbiota-
gut-brain axis to central nervous system (CNS) which plays a key role in positive effects on
mood, and anxiety and cognition. Change in gut symbiosis reflects the brain and mental
health. Consumption of psychobiotics through probiotic supplements or foods (e.g.
Bifidobacteria and Lactobacilli) results in change in neurotransmitters in the brain.
Psychobiotics potentially improve mental health; therefore, supplementing with a probiotic
may be worth considering as one part of a comprehensive mental health treatment plan for
depression, stress reduction, anxiety reduction and good sleep. The efficiency of signaling on
mental health from psychobiotics is strain-dependent whether single strain or mixed strain is
used. Also, these results depend on personal response, which differ in the link between

their gut microbiome and health.

Keywords : psychobiotics, probiotics, mental health, mood effect
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wanaly Table 1 1@ B longum 1714 an

AP UALAZ YILTDIANUNTIINUNTNAADY

Table 1 The list of psychobiotics and their positive psycho effects"’

Tunywd aziud n1suslaalelalulefnlugy
voelwslulafin Wy Bifidobacteria uae

Lactobacilli dinasiofsaauodiazaun1nin

)

Psychobiotics

Observation psycho effect

Study model

B. longum 1714

Decreased stress and enhanced

memory

Clinical/N = 22 healthy
male volunteers

L. rhamnosus (JB-1)

Decreased stress-related behaviors,

corticosterone release,
and altered expression of central

GABA receptors

Clinical N = 29 healthy

male volunteers

L. gasseri CP2305

Improved the sleep quality

Clinical N = 21 male and
N = 11 female healthy

students

L. plantarum PS 128

Improve opposition/defiance
behaviors in Autism Spectrum
Disorder (ASD) children

Clinical N = 80 children
(7-15 age) with ASD

Multi-strain probiotics (Bacillus
coagulans Unique 1S2, L. rhamnosus
UBLR58, B. lactic UBBLa70, L.
plantarum UBLP4Q, B. breve UBBr01,
B. infantis UBBIO1)

Reduction in depression anxiety

stress

Clinical N = 80 student
(63 female and 17 male)

L. casei W56, L.acidophilus W22,
L. casei W20, B. lactis W52,
L. plantarum W62, B. bifidum W23

Normalized the gut-microbiome
composition,
reduced inflammation and

gastrointestinal discomfort

Clinical N = 60 patients
with anorexia nervosa
(13-19 years)
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Table 2 Examples of foods containing psychobiotics with psychobiotic properties

Psychobiotics found
Foods Psychobiotic properties
in foods

Fruits and Cruciferous vegetables, red fruits, yellow/orange fruits, and | Bacillus
vegetables legumes in substantial quantities, are associated with
(e.g., bananas, decreased stress levels.?!
oranges, spinach,
broccoli, guava, | The concentration of magnesium in vegetables correlates
rice, and with stress levels and adequate magnesium has been
peanuts) shown to effectively mitigate stress and induce muscle

relaxation."?

Vegetables and fruits rich in vitamin C play a role in

combating oxidative stress by scavenging free radicals and

mitigating cortisol secretion, which is a hormone associated

with stress.™”
Gimchi Gimchi contains amino acids that may have positive effects | Lactobacilli

on mood and stress. Fermented vegetables products also

have benefits for gut and brain function."?
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Table 2 (continued)

Psychobiotics found

Foods Psychobiotic properties
in foods
Fermented milk | Fermented milk containing probiotics or prebiotics can alter | Bifidobacteria
(e.g., Fermented | brain function and modulate behaviors of anxiety and Lactobacilli
milk and depression.(m) Enterococcus
Yoghurt) Streptococcus

Dark chocolate

Polyphenols in cocoa have demonstrated efficacy in

Support the growth of

reducing stress levels in human experiencing high stress probiotics
and those with normal health conditions.™”
Whole grains Vitamin B functions in mood regulation through its Bacillus

facilitation of neurotransmitter synthesis, specifically

. . . . . 14
serotonin, dopamine, and gamma-aminobutyric acid.'*¥

Lactobacilli
Enterococcus

Streptococcus

Tan1awazaurnnvadlalalulafinnisnisnain

LUINNITHAIUIHNAR S UL luTa RN A

IS U

Jauauvdlelalulefin dwsnideen1idefe

9

asaa a

Jugdunsdninaidauiniessuudoua1ns
) d' a ] a A ¢ &

druseensinasieauaminvseeisualiluna
waoeld wu n1snwiavainnidnlagly

Bifidobacteria HARA UINIIA5 Bifidobacteria

wagnsluladn 1w dudu vgnlaledln-
winmanlse (fructo-oligosaccharides, FOS)
30 nunaninledalnueanilsa (galacto-
oligosaccharides, GOS) Lﬂummiﬁy maﬁuw%‘é
fialusnaniesn Wednasunisasayivinves
Bifidobacteria #4ls1anelasuszloviigegn

91AN5LAN Bifidobacteria

Global Psychobiotics Market
Market forecast to grow at a CAGR of 3.8%

UsD 138.5 Million

2022

https://www.researchandmarkets.com/reports/5774750

Figure 1 Global Psychobiotics market from 2022 to 2033

UsD 209.2 Million

2033

RESEARCH MARKETS

THE WORLD'S LARGEST MARKET RESEARCH STORE
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The potential of algae as a prebiotic and application

Netdaow Pimthong’,

Sarayut Saisaeng’,
Chanipreeya Peimngam’, and
Wanida Pan-utai?®’

1Department of Microbiology, Faculty of Science, Kasetsart University

“Department of Applied Microbiology,

Institute of Food Research and Product Development, Kasetsart University
*Corresponding author, e-mail : ifrwdp@ku.ac.th
Received 22 January 2024; Revised 13 March 2024; Accepted 25 March 2024

Highlights
* Algae are rich in nutrients
* Algae as a novel source of prebiotics

* Algae exhibit prebiotic properties and possess various biological benefits

Abstract

The global population is interested in healthy food consumption, nutritional trends,
and sources of prebiotics. Algae are rich in nutritional composition, including carbohydrates,
protein, and unsaturated fatty acids, and they have high biological properties. Polysaccharide
from algae has prebiotic potential and can be applied to health food product corporations.
There are antioxidants, anticancer, lower blood pressure, and biological activities. This review
provides an overview of algae, including macro- and micro-algae, as well as nutrition,
prebiotic, and food applications. The interaction of algae prebiotic and probiotic are

combined, and their health benefits.

Keywords : algae, prebiotic, polysaccharide, functionality
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Twslulefin amsaedinu gun Chlorella vulgaris,
Arthrospira platensis, Dunaliella sp., Spirulina
sp., Hematococcus pluvialis, Phaeodactylum
tricomutum, Tetraselmis suecica, Chlore sp.,
Schizochytrium sp., Thraustochytrium sp., Ulva,
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SugiiAuiu Jasiulsmiilauay

waoaden sugadnuazhisa wasiluaisiu

AUUATATY TIUATLBLAG Table 1

Table 1 Health effects from algae and their incorporation into food products?

Kappaphycus, Furcellaria,
Soliera

Commercial Bioactive .
Algae . Products Positive health effects
biomass form compounds

Chlorella vulgaris Powder Cheese Carbohydrate, Anticancer; lowering gadtric
Arthrospira platensis protein, W-3 fatty ulcets, neurosis, hypertension,

acid anemia, constipation, diabetes,

infant malnutrition
Dunaliella sp Powder Miso Protein, vitamins, Antioxidative response
Spirulina sp minerals
Spirulina sp Powder and Non-alcohol | Protein, Protein, chlorophylls,
extract beverage chlorophylls, phycocyanin

phycocyanin
Hematococcus pluvialis Powder or flour | Biscuits Protein, W-3 fatty Antioxidative response
Phaeodactylum tricornutum acid,DHA, EPA,

astaxanthin
Arthrospira plantensis Powder or flour | Bread and Protein, vitamin, Reduction in cholesterol and fat
Chlorella sp cookies mineral levels, satiety induction
Chlorella sp Powder and Milk Protein, W-3 fatty Reduced onset of anemia
Spirulina sp extract acid,DHA, EPA,
Tetraselmis suecica Food Extract - Prevention from diabetes and

supplement obesity

Chlorella sp Food Powder, Protein, W-3 fatty Prevent from constipation,
Schizochytrium sp supplement flour, tablet | acid satiety induction
Thraustochytrium sp or liquid
Ulva, Porphyra, Food Powder Polysaccharide Immunomodulatory,
Laminaria/saccharina, supplement Antilipidaemic and
Rhodella, Fucus, hypocholesterolaemic
Ascophyllum, Sargassum
Gracilaria, Cladosiphob, Food Powder Polysaccharide Immunomodulatory
Monostroma, Capsosiphon, | supplement
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Table 1 (continued)

Commercial Bioactive
Algae . Products Positive health effects
biomass form compounds
Chlorella, Phaedactlylum, Food Powder Polysaccharide Immunomodulatory
Gyrodinium supplement
Haematococcus pluvialis Food Capsules Astaxans, W-3 fatty | UV protection, anticoagu-latory
supplement acid, DHA, EPA, & anti-inflamma-tory effects,
immunity modulation, improve
cardiovascular health
Arthrospira platensis Oil - Carotenoids Antimicrobial and antiviral
properties
Dunaliella salina Culinary Powder Carotenoids Antioxidative response
condiment with
sea salt

da1vsisudazateiugiieadusznay
939N warflansadaniluledniiléain
ameuandaiy Fanavesansadandlulefin
wiazyllndinansaguaInLandIiuneY
lawn @11s18 Phaeophyta (brown algae)
foznilslodlnudnanlsd PasluBesniduiy
(@9 cytokines A THiAAN15SMLEY) Feina
fof1un1sdnay Jeetusunasduds o
slucosidase @318 Gracilaria sp., Monostroma
sp. fiflopgnlsledlnudnailss gaeni1dn ROS
asfinuoyyadassuasiigninsedunfiduiy
wagtaeiing uugdunid Lactobadilli uaz
Bifidobacteria @ 1% ¥18 Kappaphycus sp.,
Porphyria sp W@ ¢ Gracilaria sp. § COS
(carrageenan-oligosaccharides) aaelun1susu

¥
[ o oA 1

QRANAY YR IaEY T FIeiiud

9AUNI Y Bifidobacteria kaLy 8% DULFUAIY

9

@omeiinngluald awsy Ascophyllum

sp., Fucus sp., Undaria sp., Sargassum sp.,

Laminaria sp. w8 Macrocystis sp. Hiaznls-
Toalnudnalse 9aeri1dn ROS dwnanaansdiu
ayyadaszuazn1syTugiduiu ¥aglunis
AUANTVITN TsanReladAeTen TIEAIUAN
s fgniansziviianaludesuas
amgluiuludend duasunisiaiyves
aun3dludld dwalviinnisudansnlaudu
aedulngqaunidludild awmsne Cladosiphon
(aka Okinawa), Ascophyllum (nodosm), Fucus
Sp. Sargassum Sp., Fucus evanescens ha g
Fucus vesiculosus i fucoidans (FUCOS) 97¢
TuFesnneasiaamesoaludendi PaeUsunil-

¥ %

Auiu Jesiulsadau Jesduludiuluionas an
smlasfumensiu Jestulsaiummu (aan1sie
Aodugdu) uanluaisiueyyadaseaining
Undaria pinnatifida, Dictyota menstrualis,
Lobophora variegate Wwag Adenocystis utricularis
flans galactofucans Haelunsdruludy iy

HDL sulisa duilesen Yagluisegiiquiu
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Auanseuyadasy Undesszuudsvaim Ay
5 arstesiuidonuds A1uni1soniay
@11 318 Spatoglossum schroederi i'l%1a-
nuanltayuay (xylo-galactofucan) 1Uuans
AIUBUNABATE A8 Ascophyllum Hans
pz510lulwnau (arabinoxylans) tglun1susu

a

dun3gluanld amsie Chlorella vulgaris,

9

Table 2 Prebiotic potential from algae®

Ascophyllum sp. wag Fucus sp. 3 glucans
ﬁaaiumié’ugqmm%zwaqLﬁuaqaﬂ UoaiunIs
am%" 9 Wa¥aIMsNe Laminaria sp., Saccharina
sp., Undaria, k&g Enteromorpha sp. Hansanil-
w3y (laminarin) Faelunisanludulubon wag
svsuihaaludenldedneniags seasden

sawanslu Table 2

Prebiotic

Algae

Health beneficial effects

AGAROS

(agaro-oligosaccharides)

Pheophyta (brown algae)

Immunomodulatory (decrease of proinflammatory
cytokines) antiinflammatory, carcinostatic,
antioxidant, hepatoprotective, and a-glucosidase

inhibitory activities

NAQOS (neoagaro-

oligosaccharides)

Gracilaria sp., Monostroma

sp.

ROS scavenging, antioxidant and immunomodulatory
effects, stimulation of lactobacilli and bifidobacteria

populations

COS (carrageenan-

oligosaccharides)

Kappaphycus sp., Porphyria
sp., Gracilaria sp.

Immunomodulation, skin whitening, and moisturizing,
stimulation of lactobacilli and bifidobacteria

populations, repair of intestinal damage

ALGOS (alginate-
oligosaccharides)

Ascophyllum sp., Fucus sp.,
Undaria sp., Sargassum sp.,
Laminaria sp., Macrocystis sp.

Reactive oxygen species (ROS) scavenging,
antioxidant and immunomodulatory effects, weight
control, reduction of cholesterol, diabetes control
(hypoglycemic and hypolipidemic properties),
promotion of fecal microbiota metabolism,
production of short chain fatty acids by the gut
microbiota; decrease of putrefactive compounds and
microorganisms, decrease of metabolic syndrome

risk

Fucoidans (FUCQOS)

Cladosiphon (aka Okinawa)
Ascophyllum (nodosm),
Fucus sp. Sargassum sp.,
Fucus evanesens, Fucus

vesciculosus

Hypocholesterolaemic, immunomodulatory, anti-
obesity, anti-hyperlipidemia, attenuation of hepatic
steatosis, anti-diabetes (reduction of insulin
resistance), anti-hypertensive, antioxidant,
anticoagulant, anticancer, antimetastatic plant

antioxidant
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Table 2 (continued)

Prebiotic

Algae

Health beneficial effects

Galactofucans

Undaria pinnatifida, Dictyota
menstrualis, Lobophora
variegate, Adenocystis
utricularis

Anti-lipidaemic, increases HDL, antiviral, antitumor,
immunomodulator, antioxidant, neuroprotective,
antiviral, anticoagulant, antitumor, anti-proliferative,
immunomodulatory, anti-inflammatory induced
osteoblastic differentiation, peripheral anti-nociceptive,
anti-inflammatory, antioxidant, anticoagulant, anti-

proliferative, antiviral, anti-thrombotic

Xylo-galactofucans

Spatoglossum schroederi

Peripheral anti-nociceptive, anti-proliferative, anti-

adhesive, antioxidant

Arabinoxylans

Ascophyllum

Modulation of intestinal microbiota

Undaria, Enteromorpha sp.

Glucans Chlorella vulgaris Antitumor, infection preventive agent
Ascophyllum sp., Fucus sp.
Laminarin Laminaria sp., Saccharina sp., | Antilipidemic, hypocholesterolaemic, fast decrease

of blood glucose

nMATeTiAgTestunsUsEyndld
amsreTindulnsluledn anunsatisativany
n1svaseyvadinsiulefn wazsadiugduvsdne
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Table 3 Prebiotic properties from algae on probiotic growth and health benefits?

Algae Probiotic

Activities

Health benefits

Chlorella vulgaris Lactobacillus brevis

Improving the probiotic
growth, health, product yield

Algae shortening the log phase,

improving lactic acid yield, enzyme

and other desirable properties | properties activity and acidifying

activity of probiotics

Chlorella vulgaris, Lactic acid bacteria

Spirulina platensis

Supplementing microalgae in
milk products for improving

its storage and shelf-life

Increasing the viability of probiotics
in final product but also the

sensory attributes

Spirulina platensis Lactococcus lactis sp.

Supplementing microalgae in
yogurt to improve health
benefits due to probiotic
enrichment

Increasing the viability of probiotics
and lactic acid bacteria
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Plant-based meat : A new option for health and the environment
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Highlights
* Meat analogue production process
* Physical and nutrition of meat analogue

* Environmental impact

Abstract

Growth in meat consumption is projected to increase in developing regions due to
high population levels and growth rates. This has led to increased production to meet
market demand, which causes environmental damage, animal welfare, and human health.
To solve this problem, the concept of meat analogue has to emerge as a more sustainable
and satisfying consumer. The process of making meat analogue entails a variety of
ingredients, including algae, edible insects, and legumes, to imitate the texture and taste of
meat. In meat analogue production, the proteins are mixed with fat and other ingredients
through an extrusion. High-moisture extrusion is the most environmentally friendly process
for producing meat analogue, and it is also more efficient than other meat analogue
manufacturing processes. Meat analogue has the potential to reduce the environmental
impact of the food system, improve animal welfare, and promote human health. However, it
is still a relatively new product, and more research is needed to optimize its production and

nutritional value.

Keywords : meat analogue, plant-based food, vegetarian, sustainable food
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Table 1 Artificial meat production process : bottom-up and top-down

Type Process Material
Bottom-up Cultured meat Precursor skeletal muscle cells
Mycoprotein Precursor skeletal muscle cells
Wet spinning Protein isolate

Electrospinning

Protein isolate

Top-down Extrusion

Mixing proteins and hydro-colloids

Freeze structuring

Shear cell

Defatted soy flour/ Protein concentrates/
Protein isolates

Protein isolate, Hydrolloid

Protein isolate

Protein isolate
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Highlights
* Meat analogue from plant-based protein
* Neo technology related to research and development of meat analogue

* Characteristics and quality of meat analogue using different technologies

Abstract

Nowadays, there is a growing trend to replace animal proteins in food products with
plant-based ones, which is mainly driven by consumers’ health concems and environmental
concerns associate with food sustainability issues due to its low-cost source of protein. In
addition to the health benefit from phytochemical substances and high dietary fiber. The main
sources of plant-based protein are legumes. Especially soybeans, which have a relatively high
protein content and been used as the main raw material in the production of meat analogue.
There are two types of meat analogue, low and high moisture products. The low moisture
type has been widely produced and sold for more than 40 years, while the high moisture type
that gave the characteristics similar to real meat has been done in Thailand recently. Then,
there are few products of this type on the market. By the traditional process of producing
meat analogue, such as the extrusion process. There are limitations in the texture and quality
requirement for the market. There is a need for neo technology applications such as high
pressure, electrostatic spinning, cold plasma, 3-D printing, etc. for research and development

to reach the best characteristics, high nutrition and safe for consumption.

Keywords : neo technology, plant-based protein, meat analogue, product research and

development

Contents list available at : https://kuojs.lib.ku.ac.th/index.php/JFRPD 54


Dell
Typewritten Text
54


NIANTIBUBERAUWAAT DT UN 54 atudl 1 w.A. - N8, 2567

w Journal of Food Research and Product Development Vol. 54 No. 1 Jan - Jun 2024

unin
Tudagdunszuadnguainuaznain
onailogunmidalduamiondusgis
wn gaudruiulddesiunideniuuseniu
91153718357 ann1suslaaliednd uaziden
Sudszmuemnsiifluiulazaoiadinosoan
wofialigreanelausunalsiuniuniny
faIn1stuwaazIy n1ssuusemulusAuaIniey
Tnslanzfivnszgadidaduuliuldfuaing
Jonuniu eskeduunawwedusauuas

| =

lvomisganiusgloviddesniniy s7ud

a A

ansngnuiadl Inlangludfita Aviedaasy
AnANTIgun M Bnviananudnfueilusiu
vounuilodnsmaslasunuiouduegian
AIULVANANNATUAVN INLALINANANAY
A9nden fot1anAnS g lUsiunaLny
odniinesmureluriesnain laun WY
St wazoifion
TWsAununsidundnduamdedflouingn
snudadrndemsedleiu Fefldrunymaa
n13Ma1nge nanlagan1duAuAI LAz imw

2 3

NANS 11T WANINeNdenYRsAEns 1Dy

[ a

Y1190 UNISHARNAR S g aeuann

De. e

UNFDINLDIAAINIIUAIUNTEUIUNITNED

=

nadenRANUT BT TUA LN TEUIUANT

Y

wavdl

v L3 I

LONTNTTU L.LazmiLLUigﬂmémﬁmsmmmi L6

Y

'
fala

otalsAnunanfusindelodniiiiniswan
wazdmungluysemalngludagiudsdoutig
fifosnlundveimsosnuuudnuasiileduda
TndiRsailedniass wu ot Wevan weld

PIDNANNUN LUADU WY USENaUNUNARNN N

TUsAunens (Figure 1a) 58 textured vegetable
protein Huiinuiun drulvgjegludnuue
VBILTEIAINTUAININTREAE 8 AU
anindunsuinldldusznevemsiievilaa
warderputadninlundvesdnuuziioduda
waz3UsNnInITeanL U omUNIAMa N YL
YoINAnAIlUTAUAT e HRdNT AdeLre el
MITeuasiauWandualUsALN¥ATTULUY
mddlilulusfundroilioaindasiae
nsruIuMsiengngtunauduge” agviilile
nanS e lUsAUAaNELLeIS A1 high moisture
meat analogue (Figure 1b) fidnwurlATIasI
dg-/ L4 L4 Y a U dgl U (3 a d?{
WedudalndiAgaduilledndasauniu
lassasravenduleianunilotniuniluun
I~ SR S Y = a
Fuidlaiguiulusaunyn T3ULUULAYL @11756
ulsenavemshaviuiilaglidsesiluwgun
wararsiusnwludiduniontuds 91013
drsivenarsiugisiatfidiuainuda nsld
waluladnsuanaienszuIunIsiendntu
yllaaudugearnnsadsusllaanaves
lWsAudnunidenlundndusindeilodning
Y| ¥ v o v & < =
n1sdnselasasiendedandatuiiodun
gouTuvesuslna Gandndunlusiuinyns
sUnuulndilafnduainn1sideuasiaw
USudsauagdnudasniotandnginosiv
aunsondanandanlusiueaeiioanniivile
= v - v a Y a o ¢
au 1 Weglusuuwuuvselndihssiunansdue
- & 1 < a
WBed (meat analogue) NYBUALLUUNAAND

Austnasieg?

B -


Dell
Typewritten Text
55


Msanifeussiaumandsionns U7 54 atudl 1 ua. - e, 2567
/' Journal of Food Research and Product Development Vol. 54 No. 1 Jan - Jun 2024

(a)

Figure 1 Extrudate soy-based meat analogue!”: a) texture vegetable protein, and b) high moisture meat analogue
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Figure 5 (a) Schematic diagram of customized ohmic cooking system, (b) installation of thermocouple into different

geometry of meat analogueue (LP : left position, CP : central position, RP : right position)®
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Table 1 Effect of neo technology on characteristic and quality of high moisture meat analogue

Neo Technology Property, characteristic and quality

High pressure Increase hardness and toughness
More cavitation

Reduce microbial

Electrostatic spinning Increase water holding capacity

Soft texture

Micro-foaming Increase fine bubble structure
Increase water holding capacity and toughness

Brighten colour

Ultrasound Increase protein solubility and water holding capacity
Improve emulsification properties and pore size

Soft texture

Cold plasma Increase water holding capacity
Soft texture

Reduce microbial

Pulse electric field Increase water holding capacity and air bubble
Soft texture
Reduce microbial

Ohmic heating Improve hardness, summiness and chewiness

Soft texture

3D-printed Desired shape and texture

Texture depend on source of plant protein
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Highlights
* Laws and regulations of novel food
* Abiotic stresses on nutraceutical enhancement

* Novel technologies for developing novel food

Abstract

Novel foods are food products that have been developed to have nutritional
benefits, such as proteins, vitamins, or bioactive substances, in higher quantities than
traditional foods. Due to their low cost, raw materials from agricultural products or by-
products are often chosen for study, with the aim of increasing their value and using them
as ingredients in novel foods. To stimulate desired bioactive substances, the novel foods
undergo processes through new production technologies. In addition, these new
technologies can preserve their nutritional values, increase the quantities of essential
bioactive compounds, and reduce the amount of allergenic proteins. However, if the raw
materials used as ingredients in foods have not been widely consumed before, and the
technologies used have an impact on the structural changes and nutritional value in the
food, it is necessary to assess the safety of novel foods before introducing products to the

market.

Keywords : novel food, novel food production technologies, nutritional benefits
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Table 1 Categories of novel food ingredients from plants

novel technologies

nutrition composition of food or may introduce toxic
substances into food such as high hydrostatic pressure, pulse

electric field, and cold plasma

Category Description References
Pure chemicals New food additives extracted from fruit and vegetable such as (2-4)
longan seed and peel extract, oak tree extract, and papaya
seed powder
Food processing by New processing methods that have the potential to change (7
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Table 2 Plant-based materials that belong to the category of novel foods according to the

Thai FDA®
No Ingredient compounds
1 | B-glucan from button mushroom (Agaricus bisporus)
2 | Phytoene and phytofluene from tomato (Lycopersicum esculentum)
3 | Larch arbinogalactan from Larix laricina and Larix occidentalis
4 | Fiber from giant bamboo (Dendrocalamus asper)
5 | Tetraselmis chuii extract
6 | Chinese jujube (Ziziphus jujuba) extract
7 | Tropical fern’s leaves (Polypodium leucotomos) extract
8 | Duckweed (Lemma minor) extract
9 | English oak (Quercus robur) extract
10 | Longan (Dimocarpus longan) peel or seed extract
11 | Tiger milk mushroom (Lignosus rhinocerotis) extract
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prstudlaelddeUsAu EC 2015/2283:
Concerning novel foods and novel ingredients
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Figure 1 Oxidative stress response after exposure to abiotic stress. The ‘NOX-ROS-PAL’ axis is induced by eATP from

injured cell and modulates the biosynthesis of phenolics and further secondary metabolites in plant tissues. ATP,

adenosine triphosphate eATP, extracellular ATP NOX, nicotinamide adenine dinucleotide phosphate (NAPDH)

oxidase enzyme ROS, reactive oxygen species, PAL, phenylalanine ammonia
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Table 3 Changes in nutritional value of the example of certain agricultural products using

novel non-thermal technology

treated

Technology Product Treatr'n'ent Effects References
condition
High hydrostatic | Pineapple PL: 300 mPa Prior treatment (46)
pressure time: 20 min total polyphenol: 53.9 mg/g
temp: 25°C vitamin C: 22.85 mg/g
storage: 8 days | after treatment
total polyphenol: 60.24 mg/g
vitamin C: 30.78 mg/g
High hydrostatic | Mango PL: 80 mPa Prior treatment (47)
pressure time: 10 min vitamin C: 72.91 mg/g
temp: 20°C total carotenoid: 38.67 mg/kg
storage: 10 days | total phenolic: 0.58 mg/g
after treatment
vitamin C: 99.91 mg/g
total carotenoid: 48.14 mg/kg
total phenolic: 0.57 mg/g
Pulsed electric Fresh-cut FS: 1.85 kV/cm Prior treatment (48)
fields apple EG: 1.8 cm total phenolic content: 426.69 mg/100g
Freq: 0.5 Hz after treatment
PW: 10 ps total phenolic content: 792.68 mg/100g
Pulsed electric Tomato FS: 2 kV/cm The lycopene content and (49)
fields EG: 10 cm carotenoids content increased
Freq: 0.1 Hz significantly by 53% and 30%,
PW: 4 us respectively when tomatoes were
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Table 3 (continued)

Treatment
Technology Product Effects References
condition
Cold plasma Strawberry | V: 60 kV After treated with cold plasma and (50)
T: 15 min seal storage for 5 days, the
Freq: 50 Hz chlorogenic acid and rutin was
Equipment: In - | increased to 81.3% and 41.6%,
package DBD respectively
plasma
Cold plasma Apple cube | V: 20 kV After treated with cold plasma, the (51)
T: 15 min total phenolic content of apple
Freq: 600 Hz cube was enhanced from 538.3 mg/g
Equipment: In - | to 720 mg/g. In addition, plasma
package DBD treatment partially inactivated
plasma polyphenol oxidase which is an
antioxidant enzyme

Abbreviations :

PL: Pressure Level; T: treatment time; Freq: Frequency; Temp: temperature; FS: Field Strength PW: Pulse

Width; EG: Electrode gap; V: Voltage; DBD: dielectric barrier discharge plasma reactor

unasy
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LONE1591999
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Highlights
* Sweet potato is a starchy tuber containing bioactive compounds that make its property
unique from other tubers
* Bioactive compounds have the potential to reduce the risk of developing many NCDs
* Sweet potato starch has the property of being slowly digested, therefore has low Gl

value. It is suitable for diabetes and health conscious consumers

Abstract

Thailand has faced health problems relating the chronic non-communicable diseases
(NCDs) more than a decade. The most important factor is an imbalanced food consumption.
The new diet as low carbohydrate is introduced, unfortunately this may cause other heath
issues. Hence, the consumers tend to consume less processed carbohydrate or complex
carbohydrates to balance the diet. Sweet potato gains more interests to the health market
due to its naturally sweetness. Apart from this, the bioactive compounds have potential to
reduce the risk of NCDs developing. Moreover, there is the report that the sweet potato
flour is slower digested compared to the other flour as the glyceamic index (GI) value of 50.
Sweet potato flour can be used as main ingredients for the products that suit the specific
needs such as gluten free bakery. This may conclude that sweet potato is the alternative

carbohydrate source for household consumption and also healthy food industries.

Keywords : sweet potato, non-communicable diseases, slow digestible starch
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