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Perspective on Functional food in the 21° Century
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Abstract

Functional foods are defined as foods or nutrients contained in foods that are rich in active
compounds or active vitamins and minerals. Active ingredients, or active functions of vitamins and minerals
in functional foods, provide health benefits in order to promote human body systems. Functional foods can
be classified according to their physiological effects, i.e., functional foods promote the digestive and
absorption system, immune system, cardiovascular system, cognition and neurological system, anti-aging,
antioxidants, and cancer prevention. Nowadays, many functional food products are available for sale in the
market, such as probiotics, prebiotics, synbiotics, fiber-fortified beverage products, cereal products, drinks that
are fortified with antioxidants or multivitamins and minerals, particularly selenium and manganese, drinks
fortified with berry extracts, milk products, and ready-to-drink yosurt that is fortified with probiotics and plant
sterols, etc. In Thailand, there are functional foods available on the general market, and the market trend
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will continue to increase. However, market share continues to grow around the world, including in Asia,
America, and Europe. Functional foods are also popular among health-conscious consumers. Moreover,
regular consumption of these functional foods also reduces the rate of illnesses requiring hospital admission.
Therefore, it can be stated that functional food is the food of the 21st century.

Keywords: Functional food, Active compounds, Vitamins and minerals
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91n13189n15Uela (Alenazy et al,, 2022) wanslilfiuimdniusiomsilandunliuselevinessuunaiuenmng

mdadunfisnanguilaafisnguaimialan

o A

pnsiandulssnvnsiuladng Town emnshildulsenavddmstamsanedusiinfliasaieun Town

]

a

duydu ledlnngalaa wazrgalaledlnuaaailsd amnsanuldluwraseims Ussian ey nssiilen ndqe woiUa

q

41ad Aunendyu nueldnss duiludds Wudu wilulefndlivsglosuiunsdudie msvzasnsgadutinia

a

wazdaduunasemslitulnslulefndvsedunsgnidinlumaiuens (Kaur et al,, 2021)

q

nstasunslulednduasinslulefindegramunzan agdwmadriunisauauaunaituIugauvssludlduas
ane1nsiilifisUszasrananuliaunavesgduniduseinduwazqduvsdnalsnluald (dysbiosis) 9aun3e Inslule
fndlinnuaunsalunsuannsawanfn (lactic acid) wagnsalusiuagdu (short-chain fatty acids; SCFAs) nsalusiu
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gaunidlnslulefnduazduasunisvinuvesqdunidlnslulefndld (Malik, Ahmad, Kalpana, Prakash, & Gupta,
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2016) Yaquuiinansduaiasuomisniinsussynagaunsdlnslulefnduasnlulefndiinlivneiu Senndnduiviia
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Hy

Amdue Infiude Tndud12 Imdud Tendiud lunquueussin laun Inaa (Folate) 39 (Zn) s16mén (Fe)
Noaung (Cu) Badlen (Se) waziunii@eon (Mg) samiepmmsnaiulowmnn-3 (M-3) wasndndusionsniaiunsnesd

Iuﬂ@lmﬁu (Lopez-Varela, Gonzalez-Gross, & Marcos, 2002)
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1NNIANEITI8UI1 N1susiargdunsdinslulefind aneug Lactobacillus acidophilus Tumuaun e

o

A150NTEAUNTYINNUVBITEUUNNANAUME ailon (mucosal immune system) lagiiunisuanuauAuenvinle

N6 1

(IgAs) 16t ﬁaﬁuﬁaﬂaaﬁuﬂmmzﬁmmqﬁumaﬂ@IﬁﬂﬁU%Lammﬁaﬁwﬁlﬁ (Vitifi et al., 2000) #0AAABINUNAVBINTS
U3laelnslulefind aneriug Bifidobacterium fianunsauiisd3ana Ighs lduaziiusuiumadvsasindonynaing
Tilas Regulatory T Cell (Treg) wazifiunsidsuanimduead (differentiation) Widuwadaullusaiia Treg 14
Huwadfivinauld Ineflunuinves Treg azansieadvassranefiesdeannsatesiulilidadenviiaiswad
s1aMeeLesls (Mazziotta, Tognon, Martini, Torreggiani, & Rotondo, 2023)
uonantuqaunidinslulenduinluillauuaiiGon (Bifidobacterium) anesug Bifidobacterium animatlis
siiauendes (subspecies) lactis naugeiduloammsaedu Xylo-oligosaccharide Wit 8 nfusetu fnseiuiy
1381 21 Ju Tummaﬁmﬁqmmwﬁ danason ity oA Tuthane (Childs et al, 2014) namsAnwEDAREDS
flunan1sfneves Rizzardini wazamzlul 2012 5189w msldsudiauauga Bifidobacterium animalis ssp.
lactis (BB-12) Sauffuip3esduiifl Lactobacillus paracasei ssp. paracasei (L. casei 431) {uan 6 dUavi amnsn
WiaUSana IeA, 196, wag IgM Iuﬁ’lmwaamamﬁmﬁﬁqmmwﬁivﬁ” (Rizzardini et al,, 2012) wandlifiiuin n1suslan
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Inslulefind anmnsafiudssavanimnisvhanuvesssuugiduiuluuyedld lnenalnnmsnsgdunsadansueusived

q

a
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cytokines %5 chemokines iU3LaLsaaNTsAld9zNAn macrophage chemoattractant protein 1 @sdayeyialoinu

o v a

wannliduiunsedudeden Tinds immunoglobulin A wagnsesu T cells uag regulatory T cells Tindn IL-10 &3

q q

fnadan1snseAunsaieansiiAuiy (Maldonado Galdeano, Cazorla, Lemme Dumit, Vélez, & Perdigon, 2019)
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a a

nsuslaAwIesRuEsIInIukarkss N IinsssyUssleriuuaainlaguinsiiteliinysednsnmnisvinau

v

yosszuugiduiu inengegiaunsvas loun iedestiunasiniiug deszlevivesinmfiudsunsihauwesszuy
QilAuAuiiveyaTeuNI0g 1981 MNHANIANYITIBNUITInGLElauansalumsdaasunisasieneaa
iuludufiaifausrathsnnuauysaivestuiBey (integrity of epithelial barriers) veawadignihatefseuyadasy
(free radical) 19 (Maggini, Beveridge, Sorbara, & Senatore, 2008) 2Zafiud dadi unuindrAglunistesiuainu
\@oMBv099ad 7LAAIINNTEUILNNTENIAULAT HAYBIN1TUA 1A1TNTEAUNTEUIUNISENLAY (pro-inflammatory
cytokines) karn13NTEAUNTAsFYe 10 NF-KB (Carcamo et al., 2004) uenaniudainansdnusenuiiniug

funumdrdglunisarvaunisuaniesnaedlusiiu HF-10L Lazn1350ad3nveagadidadenaiy (neutrophil
viability) mel#an1izdendiaus (hypoxia) luiwad (Hirota & Semenza, 2005) fatunslésudnfiudegaiivme
ausadlesfunnuidemeaneyyadassuazannszuunmssniaulueadld Faaunsaanonsuansiiinaniaige
Ta¥ald egndlsfmuaudeinisinfiuddety $19dwnuuiinaansemsdnadeinslisuisedfudmiuaulne
(DIETARY REFERENCE INTAKE FOR THAIS 2020) lug{1ngj 818 19-70 ¥ o/t 70 fladnsusiofuluiuds uas 80
fadnsudoulugue (uznssumsuazanziauliulsstermunasomsiiaslasuusssiudmsvaulne,
2563)

i3 BsRNka A (Multivitamin drinks) Usgnaudiedmiuie 3n1fiude 3n1fiut12 Indug Janfiud
39UHW3519) Uszinm Trace elements baud §9A @aillen Aol uaz uwunfil@en nslasuinnfiuwasussinegn
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Wemerliussleviunnisvihauvesssuugiiduiu asanmnisvinulasiinysedniainn1sviiau (functional

v
a o = |

integrity) vtz dostunanenin liwn Aamds Wadlen ananulwenmsinide duasunsiuvedusiud
\Agfsiunisdugdun3d antimicrobial proteins) wag Chemotaxis vewad gidufulnsiuia (innate cells)
wnldndndy N5lATUImduLarus 51998 Y 8@ AT UNTEUIUNIT phagocytosis wag killing activities U8
neutrophils Wagmacrophages (Pecora, Persico, Argentiero, Neglia, & Esposito, 2020)

|3 0ufLNALLTSI LU FaTen wsmila waglian Tidsslovmbsesaniesunindufiemsviues
woulasl (Co-enzyme) uaznsziunsiuvesszuugiduiy Fadeniunumlunisdaadumsifiudniueaduas
nszAuUNIsIIUYE T-cells alla cytotoxic lymphocytes uazUiuusanmsieuveswadifiadanviuin NK-cells
Fadondsdananenisvinauvesssuugiduiuniiia (nnate immune system) uagsyuuiANAULUUILIIE
(adaptive immune system) MsvndaidenazdwmalunisanszAauauannsavessadidadonsivia aulnlad
(lymphocyte) IuﬂﬁLLUﬁﬁummxmauauaqsiamiﬂizﬁuﬁ'laiaiwwa (mitogen) WAZAATYAUAIUAINITOVDINTZUIY
wisufivendinidonvilunmsnevaussseduaniasy (neutrophil chemotaxis) $3189N15891A12 leukotriene
B4 fitfovassne 1unaliuszansnmlumsnsedumsindeuiinagmsduiudauantass (phagocytosis) vadiwadan
1a5%13 (macrophage) antieyas (Saeed et al,, 2016) N15¥ATALHendsdanasranisviuYesTEUURANAULUY
Fuwg wianismevausdingldarnit (humeral system) Insdsnarodninanasauazuywedall Ao szdunisadis
wouRvenwin IgM, 1gG wag IgA %aﬂaﬂwwmam LAZSTAULOURUSR IeG ey IgM %amaﬂum@sﬁ (Abe, Akbar,
Matsuura, Horiike, & Onji, 2003)

Usglonivosuuandadiunisitnuvesssuugdduiu wusnmila (Mn®) Wudagenisvinnu veaeuled

o o

(co-enzyme) nanewiin wagidu co-enzyme fid1Agyvosoulel superoxide dismutase (SOD) NHunuimdrAaylu
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nszUILMsIueyyadast wazusendadianunsansedunsienvesssuugdduiuiuin Taemsiiuduumad
yougadidndenunuiln myeloid cells waskiunisvinaiuwes NK cells (Wu, Mu, Xia, Min, & Wane, 2021). 210
HANTSANYINITARUAUDIURLTAALIALE A1 (human monocyte-derived macrophages) Aion15tiuaen el
WosUfuRns wudnduaunaudn cytokines IL-1B, IL-6, IL-8, IFN-y, TNF-QL ifiad uidla/3suiisuiunguaiua
Fedusaguldhussmiaiunumilunisfuansuiusagiduiulusrsns (mmunomodulators) (Mokgobu et al,
2015)

feaufiasslevives@fidden (Selenium) dosvuuniiduiuvessamelugUaslsalain-19 wudmslasu
Fadonmugluiuded (Zing fanuduiudidauindusnsnissendinlufiaelaia-19 wWueidufunsiuns
nevaussieiadulininlvg dwinnsAnwimeaddnuuuduidune 12 a1 (randomized, double-blinded,

lacebo-controlled clinical trial) TnenuuSunaauRvad lunauanatadasidniadulaslasudaiouuinninegied
p

q
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vddgyvnsadffladisuiunguaiuny Aaudsaunseasulaindddendutadeddalunszuiunisneavause
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1
piiquiuanmsiasuiatulivialvg (vory et al, 2017) dauuuilduveswdndusionsileiduninisnaigsis
nsduasunsinuessruugiAuiu liun wdedusiinslulefnduaznilulefind e1msuazieiosnuniinisiasy

q

Infiukasussng wasnandurienmsnadoniiaiulesims Innfiu ussng uaznseeziiluidndusesiiniey

ANUFNNUSIzRdtamsHeiduiunsieuiuazssuulseam
Tsafiinanaudsusun1svieuYessyuuUszaIm (Neurodegenerative diseases; ND) danasonii
deuduaudh (memory impairment) Jgyniaueisualiiazngfnssu (emotional and behavioral problem) waz
n1si5euifianas (cognitive defects) nM3viuresszuuUszaminisudneyyadaszeenulusedugs vilviead
Uszamiuwad ifienandesionisdudaouyadaszgs UseneuiuwadUszamdanuiusizuisensdudaeyya
SesvuarANUEEMETRNTaIINANUIASERTERURA] (Oxidative stress) (Aguiar et al,, 2019) fatfuemsiterituly
nauasiueyadasy ussndadey uaznsaludulowin-3 Jadundiunumddgylunsduaiunmsvhauvesssuy
Usgam nsansAnymisszuininetuandlifiiiuin emvnssfimesisilou uazermsiigaulusansindiiueads
Wuansiueyyadasy fnalunstiestlsafifetesiuaudonsiumsihauvesssuutszam wu lsadalewes
(Alzheimer’s disease) (Letenneur, Proust-Lima, Le Gouge, Dartigues, & Barberger-Gateau, 2007) 1AN15A NWI
szoze1uuulUTamii (prospective cohort study) 1uszaziia 10 ¥ wuitnguauisinisuslnanalouess
(flavonoid) Faiduanslunguindituea fiazuuudszifiufiuiniga i (Mini-Mental State Examination) fiu e
Wisuidisutunauiiuilnanailauesd lusedusi dduisaguldhmauilaremsiigauluienailuesd dswasie
sefunsFoud deaenndosiunanisfnwives Casadesus wazaazlud 2004 189 uTmynaassgeogilasu

o a N v a o 3 v v oa 1w & @ ¢ a a v o Aa 11 A
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o o @ aa A

tfodmsadifidoIouiivuiunguaiunu (Casadesus et al, 2008) sgdlsfimumaliinsznauesigailuseans
dueyyadasy 1y aslungulndfiuea loun answquiaiivszinvmaliuees Tnefiuuiamailiuses Ussiamyian
Tawoauazueulyloedu lunalsinszgaugiued 1y ugiues alue’ duneuluesd wazanseilue? gefla 80% e
anluees s (Liu, Hefni, & Witthaft, 2020) ﬁﬁ]ﬁ;ﬁuﬁﬂﬂiwaua7§aﬁ’mﬁ]'mwalﬁmzqaLuaﬁiuwamﬁmﬂmﬁ%m

TesAsnnsaununaziasasnutinaliinedmireluiaswainild
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ANNFuRUS ST IsHeituiumsyzasde dasituayyadass uazmslasiunisiialsauzise

a

luginuszdriuvesywdseduiaouyadasy (free radicals) 1aan 2 unas laun syyadaseiignuinain

u

a ¢

melusane uaz eyyadasiignudnaindaindon 19y uanz uasan wazansalululednd (Xenobiotics) ayya
ﬁam‘ﬁumma‘uaqﬂmﬁﬂ%’:iammi’a NTLUIUNITVDIATIMLA (aging process) AMULENMIBITAULAD  NIFONLEY
wazAnudsmefiAnanmsiaeansiugnssuviaiduie (ONA damage) snaifualiiAnlsauzisliluiian
a3FuoYABAsE (antioxidant compounds) agvimthiidudansvhansansiluianasneyyadase dwa
Tananudemefazfetunastosiunsifalse 1wy Tsaunss lseialawasvnandon lsndaluues lsnanudy
lafings lsadanszan waglsaunsndouainiuiviu Wudu (Phaniendra, Jestadi, & Periyasamy, 2015) Faung

o a a o

Sulsgmuemsitaidundnaandfsueuyadasy wu enmsngauludieinifiug Inndud arsuseneulndiluea

v
=~ o o)

ansrlanlaueed wagansualsiiuoss fildandnualsl azdsananuidsmefiiatuiuanstilianaidesninaaves
ANILATEATEAULAE (Oxidative stress) TumsyauuasszuumnUeATUveLYad
onsuazansemsTdguaNTRTuasueyyadasy Taud Iniud Iniud Tnsimiue 1wy wwi-uels
fiu woadnuwuBy uazgi ansUszneulndiiuea Uszneuluseassszian ldun Ussiamiidunanluossiazansi
Ladlgvialauesd ansvialiueed loun woulnsleeniiu inediiu dfiauiy wisuddu aniu uazlelevail diu
ansiilalananlauasd 1dun nsafluedn 1wu nsaunada nsnAdn wazansusziavadalu leud saesmsea
(Rasines-Perea & Teissedre, 2017b) 91n51891uM5Id8M19adTn (Clinical Trial) nuinmsularemsiigasluseg
asdueyyadasyvand 1wy 1mediu Lsanesmsen wefadiu Induduariniiud fenuduiusiuniaiia
Tsauzisa loun uzidssongnunn upfadinuagn uzidasuy uzisdanszgnifeslamn aunsafithalfiduniside
uzi59m13M3unng (Cancer Therapy) (Luo et al,, 2022) e5uienalnnisrinnuvesansdueyyadasslunsyuiunis
UeatumaAnuziSdlddenalnmssuanudemessfuwadaneyyadasyiviliAnanundemevesaisdiluiana

yunalngvislushiu eruead anufiseteendindulaznisvihaiefiie (DNA damage) (Didier et al., 2023)

ANUFUNUSIERININIInduiUssUUIlakas iaanEen
lsalanagnaenidon vuneanusINds nguveslsaiiuanianuiaUunfludiurasnidionitluideanaiuile

= a

Wlaswimslvadeudeallifessad lagendaumgannisiinnnedufoanseluliuazaugasiunisivaiouyes

°o o v o

don fafuemsileituiifidnussnevdfysunsanseiunaiadnesealuden saudrunilunumddnlums
Jastumsifnlsanlauasuasnidon 1wy eFasuilidunanvesaeiaanoseadinity uazewmsiigauluseanssu
oyyadast 3nHansAnwNIerdinuuugy (Randomized control trial) innnsdnwilugUaediidulsadiuasms
(metabolic syndrome) uansaliiiuinnisiasuansainainubnaedu 150 fadniusetu Aasetuduian 12 &a
ansnanszdumuiilafinvnzidlatuildiluaaadaanaduaznamns uaznsuilaeasatannudnodu
300 fladnsusieiu Anseruduia 4 §Uni Tnadensansziusendladueaiion (ox-LDL) fidwalviAnamides
Tsnvlanazvasaidonls (Sivaprakasapillai, Edirisinghe, Randolph, Steinberg, & Kappagoda, 2009) NanSANYE
aenndesriumsnenunain msuilaremsiigaulussasuseneulndfiuea Wy ansafnainiudonefuuniuay
ansatannwdneu szrsananudsdunisielsaenudulaiingsuaglsaiiloagvaoniden lnsaansnanszeiv
anudlafinuneialatufuazaudilafinvasilaeaiefild uasnsuilnanandusitioquuas fasofudusd 3
FUnvituly anunsouiuugessdvaedluiiludeniiudumaveddsailauasuasndonld laun msansesu
AolaAImeTEATITLA LeaRueanaladmesea TUsAu apo-B100 wavsviusendladuoaiiuea (ox-LDL) (Rasines-Perea

& Teissedre, 2017a)
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Town1-3 9nUatuazintulan fidnsalasfusin Eicosapentaencic acid (EPA) wae Docosahexaenoic
acids (DHA) anAad Barasnisiinlsavasaidonuasuds (atherosclerosis) 1MnHan13AnwIog 195U (meta-
analysis) 315 g¥iHaN5@nw191n 38 N13@nw lusnanasinsiidudluajunnnia 149,000 Au wuiinsuslan EPA
wag DHA #38n15U3LaA EPA Wigdeg1afed awnsnanseauluiu weafdueanaiaaineseanayluiulasniivelsaly
Fon Milumnndesdensifnlsevilauazuasaiden nsuilaansaluiulewnt-3 fenuduiusiunisananudes
nsmefglsailauagrasaiden lnguanudurinnudssduivsiseduanudeiu 95% windu 0.93 (Relative
Risk; RR = 0.93, 95% CI 0.88 — 0.98, p =0.01) (5. U. Khan et al,, 2021) fausidremmsUszinmiameianingn leud
Uaugauau Yauaresa uazlaieniu szgaulumensaludulowni-3 Jagtulinsiatunsalaiulawnn-3 Tuly
1A fredmingluviesnanily

ameseaandia (Plant sterols, Phytosterols) @1unsaanseaunsiaginasoaluldenla 10-15% lng wuInng
UitRdmiumsdansnngluiuludeninuniimuslasauiusilauas vaonideauniudusiaglsy (ESC/EAS
dyslipidemia guidelines, 2019) lfuuziltheifszduneiaanesoaludenegluseiulunanifiasziugs vilaea
1e30ANTIY 2 nFusetu TrufufiunsUsuAsungAnssu nuinihefidsyfuaeiaanesealuidengiananinan
sefunataanesoaluidenlduazannisldonlungy statin ilddmivansedunslaanesoald (Makhmudova,
Schulze, Lutjohann, & Weingéartner, 2021) aLmaiaamﬂﬁ‘ﬂummiﬁﬁu‘mafoxwuaaﬂugﬂ‘uad campesterol, B
sitosterol Waw 5QL-saturated stanols WiiauUszmuasiadmeseaINdniuarainosoaniis lanawaiargngn
FalugUuuuvedluiead (micelles) finifadld faeTusiusann Niemann-Pick C1-like protein 1 (NPC1L1) ndsanntiu
eansluanagsudaruduluanaidudoulaelusfiu ATP binding cassette transporter G5 and G8 (ABCG5/8)
wazlusiusiasvhmihiindduananuvesreiaameseanndniuazameseaanivoongdldietudooon faify
N3uslnAaMBIaINTTIEINITIANNIRATUABLAMETORIINdRTuazansEAUARIadasaaludanld (Lee et al,,
2001) ewnsiluundsvesaimeseaainiinldun Saufty dafan1dle Saneus teaiin Winueahsdiund fven uay

ndae Yagtumsesiunidnlsznovresameseainiivianednmiigluituasnindenild

aqu
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