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Influence of Spirulina on lactic acid bacteria cultivation
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Highlights
* Application of Spirulina for lactic acid bacteria cultivation
* Effect of fermentation on bioactivities enhancement of Spirulina

* Bioproducts are value-added from Spirulina

Abstract

Spirulina platensis is produced commercially as a food source, and is considered
safe for human consumption. It has attractively increasing interest due to its high protein
content, essential amino acids, fatty acids, and pigments. Here, the potential of Spirulina
platensis IFRPD 1182 biomass as a substrate for cultivation of lactic acid bacteria was
evaluated. Lactobacillus rhamnosus ATCC 53103 growth was supported by Spirulina
biomass during fermentation. The increasing of S. platensis biomass could increase C-
phycocyanin and total phenolic contents including antioxidant properties which could be
developed as bioproducts. The results showed a guideline for applying Spirulina as a
substrate with other nutrient sources that could support the growth of lactic acid bacteria

and lactic acid production.

Keywords : Spirulina, \actic acid bacteria, fermentation, bioproducts
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1387 0, 12 kay 24 971U9UD9N1SNIN kaENIS
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5.55 113@1 0, 12 kay 24 93119989015 U4n

(Figure 1)
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Figure 1 pH of L. rhamnosus ATCC 53103 cultivation at various S. platensis IFRPD 1182 concentration (SP0, SP2.5, SP5 and

SP10 represent Spirulina concentration at 0 (control), 2.5, 5 and 10%, respectively). Data were calculated from

triplicate experimental values + standard deviation (SD).

() spPo
0.6 () sp2s
) sp5
1 @ sP10
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Figure 2 Titratable acidity of L. rhamnosus ATCC 53103 cultivation at various S. platensis IFRPD 1182 concentration (SPO,

SP2.5, SP5 and SP10 represent Spirulina concentration at 0 (control), 2.5, 5 and 10%, respectively). Data were

calculated from triplicate experimental values + standard deviation (SD).
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Figure 3 Viable cells of L. rhamnosus ATCC 53103 cultivation at various S. platensis IFRPD 1182 concentration (SP0, SP2.5,

SP5 and SP10 represent Spirulina concentration at 0 (control), 2.5, 5 and 10%, respectively). Data were calculated

from triplicate experimental values + standard deviation (SD).
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Table 1 C-phycocyanin (C-PC), total phenolic contents (TPC) and DPPH radical scavenging

activity of L. rhamnosus ATCC 53103 cultivation at various S. platensis IFRPD 1182 concentration

S. platensis Time C-PC TPC DPPH
(%) (h) (mg/e) (ug GA/Q) (ug Vit C/g)
0 (control) 0 0° 0° 0®
12 0° 0° 0°
24 0 0° 0°
2.5 0 0.086 + 0.03™ 3669.49 + 411.41° 19.054 + 2.62°
12 0.088 + 0.00™ 3681.62 + 85.71° 21.600 + 1.70°
24 0.137 + 0.04°* 3431.11 + 119.99° 43.200 + 3.39°
5 0 0.208 + 0.01%° 2279.19 + 34.28" 11.100 + 0.42°
12 0.293 + 0.22° 2178.18 + 68.57° 22.400 = 1.70°
24 0.183 + 0.02°* 2495.35 + 48.57° 46.800 + 0.57°
10 0 0.246 + 0.13%° 1441.62 + 70.01° 46.801 = 0.57°
12 0.184 + 0.01°* 1450.71 + 62.85° 50.003 + 0.57°
24 0.195 + 0.02°° 1493.13 + 111.42° 112.801 + 5.01°

Note : Data were calculated from triplicate experimental values + standard deviation (SD). Data in the same column with

different superscripts are significantly different (o < 0.05)
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Reducing the risk of Noncommunicable diseases (NCDs) through anti-

inflammatory activity of phytochemicals in cape gooseberry
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Highlights
* Chronic inflammation plays an important role on the severity of noncommunicable
diseases (NCDs)
* Various phytochemicals in cape gooseberry exhibits the strong anti-inflammatory activity

that can be candidate to reduce the chronic inflammation and promote well-being

Abstract

Noncommunicable diseases (NCDs) caused by heart disease, cancer, chronic
respiratory, and neurological disease was identified as the leading causes of deaths
worldwide as well as in Thailand. The progression of NCDs is mostly directed toward chronic
inflammation, the overproduction of inflammatory mediators, and immunodeficiency. The
utilization of phytochemicals from plants becomes a great opportunity for health
prevention. Various plants can be used as sources of new bioactive compounds. Cape
gooseberry has been grown in Thailand for 40 years with the improvement of varieties.
Phenolic compounds and flavonoids, which are mainly phytochemicals in cape gooseberry,
exhibit strong anti-inflammatory and immune system enhancement properties. Cape
gooseberry shows the advantage of suppressing inflammation, which can reduce the risk of

NCDs and their severity.

Keywords : cape gooseberry, noncommunicable diseases (NCDs), chronic inflammation,

anti-inflammatory, phytochemicals
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Figure 3 Cape gooseberry!
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Table 1 Chemical composition in cape gooseberry per 100 g'**

parameter content
energy (kJ) 222-290
proximate

water (g) 78.9-85.9
protein (g) 0.5-2.3
total lipid (fat) () 0.4-1.3
ash (9) 0.7-1.0
carbohydrate (g) 11.0-13.3
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Table 1 (s9)

asnwgneainnuluasaiaannauess
wnnalvessiluunaesasngnwaiii
dfgratevila 1wu LAlsAuos lwen-uaAlsiy

IWlpawesoa nsalusdn Na1liusen wauln-

parameter content
minerals

Ca (mg) 7.0-14.0
Fe (mg) 1.1-1.7
P (mg) 21.0-54.9
K (mg) 55.3-501.9
Na (mg) 52.7
Zn (mg) 1.5
Cu (mg) 0.7
Mn (mg) 0.7
vitamins

Ascorbic acid, C (mg) 11.0-43.0
Provitamin A (IU) 648-5000
Thiamine, B1 (mg) 0.01-0.1
Riboflavin, B2 (mg) 0.04-0.17
Niacin, B3 (mg) 0.8-1.73
organic acids

Citric acid (g) 1.63-2.30
Malic acid (g) 0.25-0.37
Tartaric acid (g) 0.18-0.25

Toeniiu wazinlulas (Jusut21

Amlulan (withanolides)

Anlulad WWuanslungu polyoxysenated
steroidal lactones 71 11A59@5 19§ AUUY Cos
ergostane lagdnlulanaiuisanulalugiu
519 9 eaiAmnAUDsS Ty Tu wasnduides

Wudu Tassadrvedinilulasaiuisanansle

914 Figure 4

Ry

1- 4ff-hydroxywithanolide E.
2- 28-hydroxywithanolide E.
3- Withanolide E.

Figure 4 Withanolides in cape gooseberry!
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Highlights
* Changing trends in the fast food business
* Reduction of greenhouse gas emissions in the food system

* Reducing the climate impact on the fast food business

Abstract

Nowadays, plant-based protein has become a megatrend in the global food industry,

serving as a substitute for meat. It is compatible with the modern lifestyle that is becoming

more health-conscious. Moreover, plant-based protein contributes to balancing raw materials,

especially if the world faces meat shortages due to environmental problems, such as

helping reduce global warming caused by greenhouse gases. Consumers have begun to

realize the importance of embracing more-sustainable food consumption. In particular, there

is a shift in the form of fast-food items such as hamburgers, sausages, nuggets, pizza, etc.,

from the meat-based protein to alternative proteins based on plants. The food industry has

to start adapting to utilize more protein from plants to reduce carbon dioxide emissions.

Therefore, a carbon footprint must be established to estimate greenhouse gas emissions and

address future carbon taxes.

Keywords : carbon footprint, fast food, plant-based protein
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Table 1 The amino acid profiles among various dietary protein sources (g/ 100 g

wheat soy hemp sesame | cauliflower meat egg
Essential amino acids
Threonine 1.8 2.3 1.3 1.3 1.0 3.5 2.0
Methionine 0.1 0.2 0.7 1 0 0.3 2
Phenylalanine 2.7 1.8 3.7 1.8 2.1 3.2 3.7
Histidine 0.9 1.2 1.4 1.1 0.7 1.5 1.5
Lysine 1.3 2.1 1.1 1.4 3.6 34 1.9
Valine 2 14 23 1.3 2.1 2.2 2.8
Isoleucine 1.3 1.5 2 1 1.2 1.9 2
Leucine 38 3.2 2.6 a4 5 58
Non-essential amino acids
Serine 35 3.4 2.3 1.1 1.2 4.0 33
Glycine 24 2.7 2.1 1.3 1.2 1.5 14
Glutamic acid 26.9 12.4 7.4 4.9 4.3 16.9 5.1
Proline 8.8 33 1.8 0.7 1.4 7.3 1.8
Cysteine 0.7 0.2 0.2 0.1 0.3 0.2 0.4
Alanine 1.8 2.8 1.9 1.1 1.4 2.6 2.6
Tyrosin 2.4 2.2 1.3 0.7 1.4 3.8 1.8
Arginine 24 4.8 53 1.1 1.5 2.6 2.6

Adapted from Naksit and Gorissen et al.
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Figure 1 Plant-based protein developed by KFC beyond

fried chicken™
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Beef patty

Plant-based beef patty

Plant-based chicken patty

Figure 2 The estimated global warming potential (GWP) in kilograms of CO-e for a 113-gram beef burger patty, along with

its replacements, which include plant-based beef patty, chicken patty, and plant-based chicken patty

Adapted from Jazbec, M. et al.
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4.49 kg co2./113g

-
O

0.46 kg co2./113g replacing beef patty

with plant-based patty

0.9 kg co2./113g

'
©

0.9 kg co2./113g replacing chicken patty
with plant-based patty

Figure 3 Reducing the global warming potential (GWP) through the substitution of both beef and chicken patties in a burger

with plant-based alternatives®?

Adapted from Jazbec, M. et al.
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Greenhouse gas emissions from food, short vs. long-lived gases
in Data

Greenhouse gas emissions are measured in carbon dioxide-equivalents (CO,eq) based on their 100-year global warming

polential (GWP).

Global mean emissions lor each lood are shown wilh and wilhoul Lhe indusion of melhane  ashorl lived bul polenl greenhouse gas.
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The global average carbon footprint of beel from dedicated beel herds
i 100 kilograms of carbon dioxide equivalents per kilogram of beef.

It we removed the warming offects of methane, this footprint
would be 51 kilograms of carban dioxide equivalents.

11440

1 Methane emissions from mast plant bascd crops are negligible.
Their carbon footprints are the same with and without methane.

Even il we discounted methane emissions, the footprint of many
04 plant-based foods can be more than 10 times lower than animal products,
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Greenhouse gas emissions per kilogram of food product
{kg COequivalents per kg product)

Figure 4 The greenhouse gas emissions associated with each food value chain reveal that animal-based foods are

significantly more emissions-intensive than plant-based foods
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Figure 5 Consider the estimated land use (measured in square meters) and water consumption (measured in liters) for a

113-gram beef burger patty, a chicken patty, and a plant-based patty

Adapted from Jazbec, M. et al.
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Figure 6 Assessing the environmental impact of beef and chicken consumption in the fast-food sector: greenhouse gas

emissions, water usage, and land utilization®?

Adapted from Jazbec, M. et al.
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Figure 7 Assessing the Environmental Impact of replacing 25% of beef and chicken in the fast-food sector with plant-based

alternatives: emissions reduction, water conservation, and land preservation

Adapted from Jazbec, M. et al.
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Highlights
* Kefir products are highly effective at promoting human health
* Milk kefir and water kefir are usually produced by unique probiotic
* The two different kefir-fermented beverages have different physical, chemical and

microbiological characteristics

Abstract

Consumers are paying more attention to healthy alternative food, especially during
the COVID-19 epidemic. Food and beverage products that contain probiotics that contribute
to the balance of the digestive system and strengthen the immune system are becoming
popular. Kefir is a fermented product that is a healthy alternative food. Different tastes and
nutrition depend on raw materials and microorganism groups in fermentation. There are
divided into milk and water kefir, which uses milk and non-dairy as the raw materials,
respectively. Water kefir is an alternative product for people with dairy allergies, lactose
intolerance, and vegetarians. In addition, kefir products are biologically active. It helps to

promote health and prevent disease.
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Table 1 Comparison of milk kefir grains and water kefir grains for kefir fermented products

(13)

Parameters Milk kefir grains (MKG) Water kefir grains (WKG)
Dimension 0.1-2.0 cm Few mm to cm
Consistency Resilient Less resilient than MKG

Color

Average chemical

composition

Chemical structure

Bacteria

Yeasts

Main aroma

compounds

Biological effects

Production

Scale-up
Market share

Consumer

Creamy white

86% water, 14% dry matter, divided among

polysaccharide (58%), protein (30%), fat
(7%), and ash (5%)

Kefiran, kefirose

Lactobacillus paracasei, Lactobacillus
acidophilus, Lactobacillus

delbrueckii, Lactobacillus plantarum,
and Lactobacillus kefiranofaciens
Lactococcus species usually found

Acetic acid bacteria less important
Candida (dominant)

Aldehydes, ketones, acids

Many studies reporting several functional

properties

Animal milk, vegetable “milk”, inoculated

with MKG

Well established
Significant

Unsuitable for lactose intolerant, dairy-

allergic, vegetarian and vegan

Transparent to colored depending on the

fruit or vegetable medium

Mostly unknown

Dextran, mannitol, mutan

Lactobacillus casei/paracasei,
Lactobacillus hordei, Lactobacillus
hilgardii, and Lactobacillus nagelii
Lactococcus species rarely found

Acetic acid bacteria important

Saccharomyces cerevisiae (dominant)

Esters

Few studies reporting functional
properties still needing to be assessed in

humans

Water with sugar and fruits,
fruit/vegetable/cereal juices inoculated
with WKG or MKG

Not achieved yet
Limited

Suitable for lactose intolerant, dairy-
allergic, vegan and vegetarian. Higher

flavor versatility, appealing for children
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WUFH9 9 FAUFUNUTAUNIGININ FanT auvdnulilusidnflosuaziudnaines
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Figure 5 Structure of milk kefir grains (A) and water kefir grains (B) polysaccharides!”
Table 2 Microorganisms related from milk and water kefir grains™”
Microbial Genus Milk kefir grains Water kefir grains
Bacteria Acetobacter A. fabarium, A. orientalis, A. A. fabarium, A. orientalis, A.
lovaniensis, A. aceti, A. rasens. lovaniensis.
Lactobacillus L. acidophilus, L. brevis, L. L. brevis, L. buchneri, L.
buchneri, L. casei subsp. casei, L.

casei subsp. pseudoplantarum,  casei subsp. rhamnosus, L.
L. delbrueckii, L. fermentum, L.  diolivorans, L. fermentum, L.

helveticus, L. kefiranofaciens, harbinensis, L. hilgardii, L.

L. kefiri, L. otakiensis, L. hordeii, L. kefiranofaciens, L.
paracasei, L. parabuchneri, L. kefiri, L. lactis, L. mali, L. nagellj,
plantarum, L. rhamnosus, L. L. paracasei, L. parafarraginis, L.
sake, L. sunkii. perolens, L. plantarum, L.
satsumensis.
Leuconostoc L. mesenteroides. L. citreum, L. mesenteroides.
Lactococcus L. cremoris, L. lactis, L. nd.

raffinolactis.

Pediococcus P. acidilactici, P. dextrinicus, P.  nd.
pentosaceus.
Streptococcus S. durans, S. thermophilus nd.
Other species nd. Lysinibacillus sphaericus,

Oenococcus kitaharae,
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Table 2 (a8)

Microbial Genus Milk kefir grains Water kefir grains
Bifidobacterium
psychraerophilum.

Yeast Candida C. iconspicua, C. kefir, C. krusei, nd.
C. lambica, C. maris, C.
humilis.
Saccharomyces S. cerevisiae, S. turicensis. S. cerevisiae.
Pichia P. fermentans. P. membranifaciens, P.
kudriavzevii.
Lanchancea L. meyercii. L. fermentati, L. meyercii.
Kluyveromyces K. lactis. K. lactis, K. marxianus.

Kazachstania

Hanseniaspora

Other species

K. unispora, K. servazzii, K.
aerobia, K. solicola.

H. guillermondi.
Cryptococcus humicolus,
Geotrichum candidium,
Zygosaccharomyces

fermentati.

K. aerobia, K. unispora.

H. valbyensis, H. uvarum.
Zygotorulaspora florentina,

Issatchenkia orientalis,

Zygosaccharomyces fermentati,

Dekkera bruxellensis.
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Highlights
* The market for functional foods with added bioactive compounds and enhanced health
benefits is the largest and fastest growing
* Food processing techniques affect nutrients, bioactive compounds, and the shelf life of
the products

* Guidelines and regulations for health claims and foods with function claims

Abstract

Nowadays, consumers are becoming more conscious about health. Because of COVID-
19, consumers have changed their consumption behavior. They are interested in both food
safety and potential health benefits of products such as boosting the immune system and
preventing disease. Therefore, functional foods and beverages are dominating the market.
The Food and Agriculture Organization (FAO) defined functional foods as “foods or dietary
components that may provide a health benefit beyond basic nutrition,”. However, in the
development formulation of functional foods product, the stability of bioactive compounds
need to be retained in products to play their role as functional nutrients. The sensory and
physical properties of foods depend on the ingredients and food processing. Including

safety, shelf-life, regulations, and guidelines on health claims and foods with function claims.

Keywords : functional foods and beverages, bioactive compounds, functional property

claims of food
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Figure 1 Different types of functional foods and their example
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Table 1 Effects of technologies on different food components
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Technologies Food

Results
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a significant reduction of vitamin C,
but no significant losses of vitamins B1

and B6 after the treatment

orange juice

higher retention of vitamin C

compared to pasteurization

broccoli hydrolysis of glucosinolates and
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ultrasounds barley increased ultrasound intensity resulted in

highest recovery yield and smaller B-glucan

molecules

pomegranatre peels

increase of polyphenols yield
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Table 1 (7®)

Technologies Food

Results

y-irradiation potatoes

reduction in vitamin C

garlic and onion

no effect on vitamin C content at early

stages of storage

pulsed electric field broccoli increased yields of glucobrassicin and
decreased yields in aliphatic slucosinolate
contents
beet roots extraction of higher sucrose yield and

more clarified concentrate

Adapted from Galanakis, C.M.

2INITHALLASDIAUHINTUTa15N Y
Uszlovinasnenie witdedansnanige1aiinng

Anduaswaiuliidnteevseliaunsagady

v [

Widsranielaay wudlldueInIswalul

Y

HanSaluuIAnIRRIRmTuNgIfuNITAATY

v

arsntiuselevuitndsienie swuldasnistesiu

Y

n1saayideansniluselenilseninanseuiunis
nanlagoradesinislamalulaglvd 9

nstamaluladnisiniiuans (encapsulation

'
a1

technology) Faudunaluladnvaelisienie

md)}

I~ o w

nMIaTuansianty Jestunisgeydeansda

YRS

&

A =)

SENI9NISHAR wazdnsuLAIesiuileiduy
Uraulanaziiuuildunl1ufnean1svesnann
9%y 1dud 1ndesAuandia (plant based
milk) LA3e3RNAINSey Y (cereal grain-based
milk) tHesarniiundnSusifimangdmiudi
Wiy sudaniesiuiianusuiaiinia
WinapufiUsiAandinia (sugar free)
w3osrufidnsdulnslulefin wilulefin was

n3psRunnang 9 Wusu

wannasinazdanivuafiiieatesdiny
gnsuazAssnueidy
NTENTINAIGITUAY LTIU LAY
a"’a’aﬁmisuawsmmzﬁﬁu (Ministry of Health,
Labour and Welfare) ladaviingvuny 7
Aeafvemisifieguaimiiiondn foods for
specified health uses (FOSHU) Tut a.f. 1991
9 FOSHU e a’lmif\hm’mﬁaqmmwﬁﬁmi
Wudunaufifiusslovinessnofindy e
Frglunisaivauuazdesiunisfialg wu
YIHATUANAIIUAULATIR SLAUADLAALADTOR

(%
1A

luden nMsdmiendndulunguildedlasu
mMsusziliuauUasndulazUseansnnues
asfifnatly LagdosfunmseyiiBingnndnanin
NITNTIEAITITUAY WINU wazaiannis lng
Fadimnualunisoyd@ilu FOSHU fe dasd
Usgansaimdesiinigegredaiau a1y
Uaonde lnaiin1snadeuninuduiiviudn
wazramsnaaeuilelilulunugaiuly 14

drunauniusylevinasienie wu luldinde

EE -


Dell
Typewritten Text
65


NIENTIBAERAUWAR TS VN 53 atudl 2 n.A. - 5.A. 2566

e %" Journal of Food Research and Product Development Vol. 53 No. 2 Jul - Dec 2023

ludsunagaiuly Suuseduanugnieves
wanfusiroszognaiuilnanmuiliszyly wag
AN13AIMUAAUNINVRINENA I LYY druNay
nszUlIUNISNARLazIsnIsnaaeu’? nay
p1sfianusnveeyg L dundninel FOSHU
1ol 1
- 9Tt TUNMSIauYeIsEUY
NLAUDINIS
- 9nsiteanseiulnsndiveslss
-9 mM1siYBansEduADLAdLADTEA
luidon
- 9nsitheansziumufulain
- wnsfitasanszduthmaluden
- 9 msiAgtestuguounsievosun
- pnsfiiedesiunsgadunisig

'
a

YulAdinng

o3

foulul A.A. 2015 Useine
Favinguuneiierfuseuunisnanndiad
wihflvesomsfiisendn Foods with function
claims (FFO) dadudemmwuniifianuneunais
A1155UU FOSHU 11839105500 FFC @111580
naerudmidilalaglisniudowiunis
Useillulazouy19INN1ATY wiARABIINANIS
NAdUNNARTINLATUBYATINEIMEASTUARS
anuvaoadesiogunin lagldinsiiuyssian
miﬂa'né’m%aqmmmﬁwﬁu WU N15AAAINY
wileudn n1sanANANATEA N15TIBL304
AIsUBATU NSinUTEAE A MTesdLDILAY
AINLF N1STIBITDINITUOUNSY N399I

v 1 o v & ) v (1)
VDIVDF DAL NAULUD L UUAY

d1nsuusenalnenisnaneInas
IndusofUuRnuUsenIAnsENs a5 sagY
WAaEaUUANNUTENNVBINARA U981 5TA
ffu 7 fevhlinansuridaun miazannsgiu
iovedulavarsuuemisidediagnios Tny
dmuomisilaidunieormsquainiionnd
msusafivansisiusslonilusnane Fworadu
asifinsldegudmideansardinng 9 fiunis
FWuune13zdlimeiinisuslnanseurunly
Hudhulsznevvetemisuiney saiunisle
d151a5ume o lundnAgionnistunsn
sududesdnenivifusiedevesiiane
drunandiazirunlfifogiodmualunis
ngmanedeyaalildliviol Famnliiiaed
nsuslanuneunseiiuseTansuslaadu
911115 %eun11 15 U Aesinisuseiliuming
Uaondge 1115 uin1uUsen1AnsENsag
a15190ugv atudl 376 1389015l (Novel
Food) lngfasiin1sAnuinlntvasnieue
219115 W dnan1sAnwinuduivlu
dninnans nan15398719Aann (clinical trials)

WAZKANISANWIANEMEN 19T IATT 1 TUdY

Faludsewmalnedalidlafidsennea
ﬂiwsaamﬁﬁmqmawwﬁLﬂuaﬂmiﬂaﬁ%’u
1 = % a U 6 & d‘
WAMINTNISHAUINAND UNDINITNINTUN
ABINITNAIID NN ILAYUINITUURAINDINIS
a1u1saufuRaundninaginIsnaaelaniy

Usgn1Ansensansisugy avui 182

= o


Dell
Typewritten Text
66


s

i
—

B

&

MsaTIeuazmuInAnSusio1ms Ul 53 atuil 2 na. - 5.0. 2566
‘a&gwﬂ/f Journal of Food Research and Product Development Vol. 53 No. 2 Jul - Dec 2023

309 aanlawuinis dslulsemalalimdeny
N1 1NNILATUINIT RUIGDI N1TUEAR
fornumsoteyala 9 MAvatestulavuinis
Y9I WITIY 17U N358YRNUTUNUYDINEGIU
TWseu Tvsiu aslulansm nasnaudndunse
LNABLIAI 9 N1INA1I01INLATUINS
wUatlu 3 Uszian loun n1snansresusuna
81991919 (nutrient content claim) N15n@17
919U5u1alnelTeuLiiau (comparative
claim) wazn15na17819n TN v09d15819115

(nutrient function claim)?”

Tudrurasnaniuaionnsiidenisnann
919119830 (health claims) ddaivunfe
{iUszasdazna I sguA MBI MIHTe
d1uUsEN0UVe901MI5 Aesdurausziiunis
NA1IDFBENNITUANEATTUAITOIMITUAZEN
fouuagfosUfuRnunginueiLazteuluyos
N1598U 5L UNITNAIO 1IN NGUNIN GRUBR
F1UNUANENTINAITEINISLaLenlaTnng

Y [ 1

Inviadladinsuuservulunisveuseidunig

Y

1 i

na1aneguan? laglalvidneuveanis
NA179719M19gUAIN YU18he A1SUaRIgY
UAM s08UsERAYEIATEMNTY LATBINLNY
nsén wiedennula 9 vuaan MAvidesiu
9113 A1uUTENOUIBD NS M3BANT8 M5
Ao toafuguaIMianI9msuas N9 oy
Fuundu 3 dnvae Toun

1. n3nd12819n i fvesaiseIns

(nutrient function claims)

2. NNSNANMBINUINBU (other function
claims)
3. N15NA1I919NITANAINULFYIVDINT

L1iAlsA (reduction of disease risk claims)

TAETEANNUTINITNA1IONNFUVNINVD
9115 Ao Aesiadudasadeuazinuain
I3 ~ ° v
wnsgrudulumunnguuneiivue Lazaes
LaAIRAINLATUINTS UanaNTFTidaulunis
nandrmauamasnludeaujifiou wu
N1NAID NN AV INADIDYUUNUFIUVD S

Y

wangumanemansiferfemaziutlegiu

9
LAZABIALINDIUNTTUTUNAVDINITNANID4
1 9 fupuduiusaaaunIn F3n135na138719
o I3 v a [ a & Q’lj &
I JufeInanNgIUNINEImEans feil A
- ANSNANDNNUNNVBIANTBIMT DI

L@ﬂﬁ?iﬂ']ﬁ/lll‘l/l’]‘h!’]iimﬂiillaEJINLﬁuig‘U‘UVi%E]

< a @

DAMAUNITIBIN T T UNYDUTUNT BI18971U

e

wan1sAnunlunywdfinisesnuuueg19fif
Ipgunsifulunsansiundede

_ n1snansamtngisunazn1snasia
n1sanANLEsIveInIsiinlsa Geiy
Laﬂaﬁiwmumamiﬁﬂwﬂuwwéﬁﬁmi
ponLUUag19ARlASUNISARuRTUI15E5T
Undedie waznisnuniulssanssuegiady
szuunsedefniunisivinisiduiiseusu

AN AN

Usenelneiilasanis Food Innovation

& Regulation Network (FIRN) Fadulasansd

FRPDISI


Dell
Typewritten Text
67


s A ieuasiaumandurionns U7 53 atufl 2 na. - 5.0, 2566
=25 Journal of Food Research and Product Development Vol. 53 No. 2 Jul - Dec 2023

aulurunteldguinuineiriansuay
walulagniseomisureusyinalng (Food
Science and Technology Association of
Thailand %30 FoSTAT) ladavinszuunisnan
Fradamihfivesemisuieisenit Foods with
function claims (FFC) vesUszindlne dau
5EUUSUTRINNINA1BIuT s AU
NEATHAZDINTS d2UUsenouLTIntng
(functional ingredient) NARA9NLATUDINS
wazkandaiayulng Ineguseneummnseiu
A101508UIUNIINA1IDNNTIFUNINAIBLONENT
NangIUNIINeansiususuvesulal lay
FFC v03U5sWAlNgIzAaouAquUNaNann i
MsINEAT LagesUTan MHumMTITeuas
PufunaIlansdfyasasinanoaive
'3%msuaai'wmwuﬁugmmu%’au,azmim'm
$U599 Lng Aol nangIUNITAIIVEDY
AsEUIUMT SuRey RN easliFinay
Uaonduuazassnan In15NUuNIuIssnssy
agraduszuu niednanisinwinieaing

a s

lasun1siiusinsenaatn1snaniananig
auNNYBIAN AT F93EUU FFC 9g9aeviili
fUsznauntTiuuanisuazduneulunis
IowFeuenansiiievenangnamsgunininli

HAnduaaIuIToeandnaInle ludiuves

LONE1591999

Auslnaaglasulsslevdanssuy FCC 1uiy
\dosnannsadfadeyavesernissinli
aunsadnduledondndusiaindoyading
i fsteyannuuasndievemdniniiay

fanuiulalunds Sasiunniu®

unasy
9mshaziasashuilastuluem il
druusznauiidfeiduniearseongninig
Fram Afnanessmeusnudeainasomis
Uniidusslevinesranie fdiugaedasiu
wazanmadeddunisiinlsaig q 18 wu
Proianaiegfiduiu Huyanindreng
anszdutmaluiden annelaamasea Tosiy
TsAu1nau 1sAnseiniziazanld lsavaen
doauda wazlsauzife WWudu Fetlaqiu

¥

Austaaiuuldlaguainuintu vialvuwildy

Y

989na1n0 1N sHanTUl U PRI ALY TN

] ~

Waundnsasiomiswaziadeshuiliduiie
dnasuliguilnafiqunindidtuuazgaelunis
Jostulsasng o uwadrddesdilsdaioaniny
Uaonsiey N3zUIunIsuan 91gn1sinusneves
HARAUY TOAINUALAZNYNUIEA 9 VDI
upazUszmAlun1INane1MITLaTN1TNAIE9

NFUNINIYNFDY

1. S lwatani, N Yamamoto. Functional food products in Japan: A review. Food Science and Human Wellness. 2019;(8):96-101.

2. FAO term portal [Internet]. Food and agriculture organization of the United Nation. [cited 2023 Aug 25]. Available from:

https://www.fao.org/facterm/viewentry/en/?entryld=170967

3. Functional Beverages Market [Internet]. Precedence research; 2022 [cited 2023 Aug 25]. Available from:

https://www.precedenceresearch.com/functional-beverages-market

ER o


https://www.fao.org/faoterm/viewentry/en/?entryId=170967
Dell
Typewritten Text
68


NIENTIBAERAUWAR TS VN 53 atudl 2 n.A. - 5.A. 2566

% Journal of Food Research and Product Development Vol. 53 No. 2 Jul - Dec 2023

10.
11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

Raman Maya, Ambalam Padma, Doble Mukesh. Probiotics, Prebiotics, and Fibers. Nutritive and Functional Beverages:
Elsevier Publisher; 2019. 12 vol.

Functional Foods Market Size, Share & Trends Analysis Report by Ingredient (Carotenoids, Prebiotics & Probiotics, Fatty
Acids, Dietary Fibers), By Product, By Application, By Region, And Segment Forecasts, 2022 - 2030 [Internet]. Grand view
research; 2022 [cited 2023 Aug 25]. Available from: https://www.grandviewresearch.com/industry-analysis/functional-
food-market/methodology

Nazhand A, Souto EB, Lucarini M, Souto SB, Durazzo A, Santini A. Ready to use therapeutically beverages: focus on
functional beverages containing probiotics, prebiotics and synbiotics. Beverages. 2020;6(2):26.

Scalese M, Denoth F, Siciliano V, Bastian L, Cotichini R, Cutilli A, Molinaro S. Energy drink and alcohol mixed energy drink
use among high school adolesents: association with risk taking behavior, social characteristics. Addict Behav. 2017;72:939.
Scalbert A, Johnson IT, Saltmarsh M. Polyphenols: antioxidants and beyond. Am J Clin Nutr. 2005;81(1):2155-217S.
Chung IM, Lim JJ, Ahn MS, Jeong HN, An TJ, Kim SH. Comparative phenolic compound profiles and antioxidative activity
of the fruit, leaves, and roots of Korean ginseng (Panax ginseng Meyer) according to cultivation years. J Ginseng Res.
2016;40(1):68-75.

Shahidi F, Weerasinghe DK. Nutraceutical beverages: An overview: American Chemical Society; 2004.

Prateeksha BNS, Rawat AKS, Bhagat RM, Singh BR. Black tea: phytochemicals, cancer chemoprevention, and clinical
studies. Crit Rev Food Sci Nutr. 2017;57(7):1394-410.

Bogdanski P, Suliburska J, Szulinska M, Stepien M. Green tea extract reduces blood pressure, inflammatory biomarkers,
and oxidative stress and improves parameters associated with insulin resistance in obese, hypertensive patients. Nutr
Res. 2012;32(6):421-7.

Suliburska J, Bogdanski P, Szulinska M, Stepien M. Effects of green tea supplementation on elements, total antioxidants,
lipids, and glucose values in the serum of obese patients. Biol Trace Elem Res. 2012;149(3):315-22.

Connelly AE, Tucker AJ, Tulk H, Catapang M, Chapman L, Sheikh N, Yurchenko S, Fletcher R, Kott LS, Duncan AM, Wright AJ.
High-rosmarinic acid spearmint tea in the management of knee osteoarthritis symptoms. J Med Food. 2014;17(12):1361-7.
Henry CJ. Functional foods. Eur J Clin Nutr. 2010;64(7):657-9.

Yilmaz-Akyuz Elvan, Ustun-Aytekin Ozlem, Bayram Banu, Tutar Yusuf. Nutrients, Bioactive Compounds, and Health
Benefits of Functional and Medicinal Beverages. Nutritive and Functional Beverages: Elsevier Publisher; 2019. 12 vol.
Carbonell-Capella JM, Buniowska M, Barba FJ, Grimi N, Vorobiev, Esteve MJ, Frigola A. Changes of antioxidant
compounds in a fruit juice-Stevia rebaudiana blend processed by pulsed electric technologies and ultrasound. Food
Bioprocess Technol. 2016;9:1159-68.

Galanakis CM. Functionality of food components and emerging technologies. Foods. 2021;10(1):128.

Food for Specified Health Uses (FOSHU) [Internet]. Ministry of Health, Labor and Welfare; [cited 2023 Aug 5]. Available
from: http://www.mhlw.go.jp/english/topics/foodsafety/fhc/02.html

no9913 [Bumesiilnl. uuny3: nsens1ems1saigy; 2566, Usenansensansnsaigy atiuil 182 wa. 2501 Fes aannlavuinis;
2566 [infadle 5 an. 2566). 1nadldaN: hitpsy//food.fda.moph.go.th/media.php?id=509290251919958016&name=P182.PDF
83913 [Bunesiilnl. uuny3: N3zVsIEs150gY; 2566. AledmSuusznvu N1svedszdunsnas e mueeIms;
2566 [\irdaile 5 a.a. 2566]. Whddldann: https:/food.fda.moph.go.th/media.php?id=512518619385700352&name=9.2.pdf
Food Innovation & Regulation Network [Buwmasiidin). ATINWUNIUAST: Food Innovation & Regulation Network; 2566. FFC
Thailand (Foods with Function Claim) Lﬂéaqﬁaﬁumﬁauﬁqu‘[amEJLﬁ'mgaﬂ'ﬁuﬁwmwma:mmsma%zmm 2566 [daile
5 @.n. 2566]. [insleann: https:/fir.or.th/2022/02/23/ffc-01/

= o


Dell
Typewritten Text
69


MsaTIeuasmuInAnSusio1ms Ul 53 atuil 2 na. - 5.0. 2566
: // Journal of Food Research and Product Development Vol. 53 No. 2 Jul - Dec 2023

v

wuIMINsUslaae s miugnintizaesdlain

%4

algal anguEu

9q

fhelagunnisiasaunn

A0TUAUATILAE NAILHNARN ITD1YNT UNINBSBNEATANENS

dua : ifmwl@ku.ac.th

fuidla 5 nsngen 2566 udluiile 15 A 2566 Asu3ulle 28 NaAINIBY 2566

ALAY
* nsunsszuinventelaitalaia-19 awisndmansenulaensindedanisdouieniie
Lawuinsla
- amzandainduonseiesrereniinuldluifineindolsalaie-19
* gsfifianseenguisn1sanm nsiaiuaisenns uaslnvundy Hreuiuusinunndinves

AUreandladala

unAnge

nsunsszunvedlsafareideladalalsun 2019 (a3n-19) silingfnssuveanywddaniu
WAsuulasuardwanssnuseguniniidluszerdunarsrezen Wy nisiidvindaiuty willg
anuidsstenaiialsadiuuaraauidssesnsiialsavaanideniila uenanilaia-19 awisn
dwmanannizlasuinisiaenseinunisnsequliiinngsnavlusienie nslasuaisenmsuas
UsyAvBnmnsgeduansomsanas shlvssuugiduiuunndes uasiuanuidsswesnishndouas
AusuLssvaslsaiiindu luffinisainnisindelain-19 Admadosinaiueinisvesnuies
[esanenaiinnizasdeda dainmueeiuiumsiinngynlaruins msgapdemasauesiane
g iudluiy uazlinngmsdniauiuuseau (low grade inflammation) uidaglusienie unAul
Fniuduumansuilaremsidanseengusnisdinm nmaasuases waznslilasundy

LNDYIBFABAIUNIEADILAIN

ARy : 1A3A-19 NIzadlAIn-19 N1ElATUINIT d1591113

annsaRnaaunANNBULET ; https://kuojs.lib.ku.ac.th/index.php/JFRPD 70


Dell
Typewritten Text
70


NIRRT RAUWAR TS VN 53 atudl 2 n.A. - 5.A. 2566

// Journal of Food Research and Product Development Vol. 53 No. 2 Jul - Dec 2023

Dietary recommendations for Long COVID-19
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Highlights
* The COVID-19 pandemic can directly or indirectly impact nutritional status
* Long COVID refers to long term symptoms that can be experienced by individuals who
have previously been infected with the COVID-19
* Food that contains bioactive compounds, nutritional supplements, and nutraceuticals

can improve the quality of life in patients with Long COVID

Abstract

The COVID-19 affects lifestyle behavioral changes that can potentially impact health,
both in the short and long term. For example, weight gain effect may increase the risk of
obesity and cardiovascular diseases. Additionally, COVID-19 can directly affects nutrition by
promoting inflammation, reducing nutrient intake, and absorption efficiency which can
reduce the immune system and increase the risk of infection and severity of diseases. Even
in those who have recovered from COVID-19, they still need to monitor their health as they
may experience Long COVID, often accompanied by malnutrition, loss of body mass except
fat, and underlying low grade inflammation. This article demonstrates many strategies for
consuming bioactive substances, nutritional supplements, and the use of nutraceuticals to

help counteract the effect of Long COVID.

Keywords : COVID-19, Long COVID-19, nutritional status, nutrients
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Highlights
* Ozonized slurry ice application to preservation of seafoods

* Maintaining seafood products quality by ozonized slurry ice

Abstract

Saltwater harvesting maintenance for preservation of the quality of aquatic animals
caught can slow down the qualitative deterioration of food chain to consumer and adds
value to aquatic animals caught. Slurry Ice (SI) and Ozonized Slurry Ice (OSI) are technologies
used to raise the standard of seafood. Thailand has the potential to raise/catch wild aquatic
animals to a certain extent in this region. This can be seen from fresh seafood along both
sides of the Andaman Sea and the Gulf of Thailand, not counting the adoption of a large
number of cultures in the pond. If the technology of using SI or OSI are applied to the post-
catch care process throughout the transportation to the consumer. It is considered to add
value to those aquatic animals. Through the good quality of food in terms of color, smell
and taste that are similar to fresh aquatic animals. It has been accepted by consumers in
terms of images that are colorful, bright, and naturally beautiful ilncluding a good taste. All

has been well received and meets the standards of fresh seafood as well.

Keywords : slurry ice, ozone, seafood, postharvest activity (aquatic animals)
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Table 1 Comparison of properties of slurry ice with normal flake ice®
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)

Slurry Ice; (SI)

Normal Flake Ice; (FI)

Produced from seawater.

The ice crystals are small and soft in texture

Produced from freshwater.
The ice crystals are large and hard in texture

Temperature in the range of -0.5 to -2°C

Temperature in the range of 0.5°C or higher

It can quickly reduce the temperature of aquatic
animals. The aquatic animals will have a

temperature in the range of 0 to -1°C during storage

Aquatic animals will have temperature in the

range of 1°C or higher during storage

Preserves the color, smell and taste of marine fish

well

The color, smell and taste of marine fish change
rapidly

Reduce damage/tear of aquatic animal skin during

storage and transportation

There is a chance of damage/tear of aquatic

animal skin during storage and transportation

Figure 1 A-slurry ice (SI) and B-temperature of slurry ice®
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Figure 3 Sardines stored in ozonized slurry ice, slurry ice, and flake ice at 8 and 15 days®
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A-Sea Bass

B-Red Snapper

C-Coral Grouper

Figure 4 Sea bass (A), red snapper (B), and coral grouper (C), preserved in ozonized slurry ice (OSI) 12, 12, 14 days respectively

D-Grouper

E-Golden Snapper

F-Squid

Figure 5 Grouper (D), golden snapper (E), and squid (F), preserved in ozonized slurry ice (OSI)
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Flavor enhancer innovation in reduced sodium foods
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Highlights
* Reducing sodium content in foods
* The flavor enhancer can enhance the intensity of saltiness sensation and provides an
umami taste in low sodium foods
* Innovation of flavor enhancer are acids, monosodium glutamate (MSG), amino acids,

yeast extracts, hydrolyzed protein, plant-based compounds, edible seaweeds,

mushroom extracts, whey peptides, and 5'nucleotides

Abstract

The highly sodium consumption, which is exceeding recommended daily intake
(2,000 mg) increases the risk of hypertension, cardiovascular diseases, and kidney failure. The
reducing sodium content in foods affects the sensory characteristics, consumer acceptability,
shelf life, and economic growth of food products. The flavor enhancer can promote the
intensity of saltiness sensation in foods, even it does not present salty taste. This enhancer
shows the potential to balance the salty taste by activating taste receptors in the mouth,
due to reducing sodium content. Monosodium glutamate (MSG) is the most widely used as
flavor enhancer for umami taste. MSG is a food additive which releases sodium ions and the
excess release. The usage is limited and the consumer acceptance is low. The innovative
flavor enhancers include acids, amino acids, yeast extracts, hydrolyzed protein, plant-based

compounds, edible seaweeds, mushroom extracts, whey peptides, and nucleotides.

Keywords : flavor enhancer, sodium in food, reducing sodium
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(Table 2)

Table 2 Equivalent Umami Concentration (EUC) for fruit bodies'”

fruit bodies EUC (% dry wt)
Volvariella volvacea (flat cap) 4,465
Volvariella volvacea (stipe elongated) 2,593
Volvariella volvacea (volva broken) 2,198
Volvariella volvacea (egg shape) 1,181
Agaricus bisporus (Tainung 3) 1,144
Volvariella volvacea (bell shape) 1,048
Pleurotus citrinopileatus 511
Flammulina velutipes (yellow) 363
Hypsizygus marmoreus 272
Agrocybe cylindracea (brown) 164
Flammulina velutipes (white) 139
Agaricus blazei 136
Lentinus edodes 132
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Table 3 Flavor enhancers applied in low sodium foods

food product implementation inferences references
salted meat partial replacement of NaCl by significantly reduced the level of (3
CaCly, KCL, lysine, and yeast sodium content and the addition of
extracts yeast extracts and lysine minimized
the after taste of sodium alternatives
frankfurter partial replacement of NaCl with | no significant difference in sensory (29)
KCL, CaCl, and garlic derivatives characteristics was observed when
compared to control and permitted
reduction up to 50%
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Table 3 (79)

food product implementation inferences references
cheese complete replacement of regular | enhanced the saltiness perception, (30)
crackers salt with salt crystals of 1.5 um lowered the yeast counts and
particle size obtained by nano- diminished the mold counts, and
spray drying techniqu indicated nearly 25-50% salt reduction
cheese use of different polysaccharides the addition of sodium alginate and (31)
to influence the salt release low acyl gellan modified the casein
network, texture, and porosity that
influenced salt release
cooked rice partial replacement of NaCl with | salt spice mix reported the feasibility (32)
KCl, MSG, and garlic of 50% NaCl replacement even
though the samples reported
decreased saltiness intensity and
umami taste
tomato reduction by combining KCl and the flow behavior of soup with salt (33)
soup amino acids substitutes showed similar results to
the reference sample. However, no
formulations were significantly
increased the saltiness perception
ham yeast extract (2 ¢/kg) and ¢lycine | reduction in sodium salt content was (34)
(1.6 g/kg) were used as flavor 22%. No significant differences
enhancers existed between intensity sensory
attributes and instrumental
characteristics, and the mean overall
acceptability was 8.7% higher
kapi KCL (57 and 114 g/kg) was used reduction in sodium salt content was (35)
as sodium salt alternative 25% and 50%. The lipid oxidation
reduced by around 41%
beef patties salt reduction 50% and 75% by extract (20%) was effective as taste (36)
(1.3% salt) Lentinula edodes water extract enhancer in salt reduction of 50%
(5%, 12.5% and 20%) with better acceptance incolor,
aroma, texture, flavor, and overall
impression
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