unasuduImg

(Executive Summary)
YALATINITIY

nsWaNEnfugiamsEmSUdgeatglveeny 75 Yuuld

Food development for Thai elderly over 75 years of age

Usznaunielasanisiggas

TAs9IN158089 1 NARNMIaIMIsNIaNUSInAstaUSUleduNEd wazylauina Tudiuas
Tgipgumdmsuggeangndlaminisvuifgauazgniinizdiuame

Tasenisgosi 2 nM1saLIaMTW3aNUslnAUIIesNa M miuLgeansy

A0UUAUAILAZNAIUTNANNUIDINNT UNIINYIFBNEATANENS

lasunuaanyuNITIIBAINEITNNUAMENTTUNITITLUNIYIA
2558



unasuguIms

(Executive Summary)

1. swazdeaieafuunueuide
1.1 Founueiiaey
msfanEnSuTosdmiuasegineety 75 Yiuly
Food development for Thai elderly over 75 years of age
12 Jonuziide
WINT AU
ua.nARdl nsznafining 1nide 1oy
A0NUUAUALASHRILHNARAUTBINT UNTINYIRBNEATANERS
Insfny : 0-2942-8629-35 sip 814
a5 : 0-2940-6455 e-mail: ifrent@ku.ac.th

WntlAsINsUeY
Tasansgendl 1 uainafdl nszgaining Wnide Weawgy
A0 UUAUALAS NAUINAAN IS UINYIRUNYATAERNS
INSANA 0-2942-8629-35 Mo 814 INTa1s 0-2940-6455
e-mail : ifrgnt@ku.ac.th
Tasamstendl 2 5e.n5. aneagw Tenivds
AMAIPIMALLLAEN 90T ANEINEIAENT PAINTANIINGIRY
auuwe b wuaeTalvg waunudy ngamne 10330
INSANA 0-2218-5515-16 Insa1s 0-2254-4314
e-mail  Saiwarun.C@chula.ac.th
1.3 suUszanaulazszeeiianyinn1sivy
TasusuUseanas Useateuuseanes 2556 143U 2,290,908 UM
S88¥L1a1YN1539Y 1 U

UnasUuIvng wunwideiseansiawndadueiomnsdmiuggeengneeny 75 Yyuld


mailto:ifrgnt@ku.ac.th

2. #5UlA5aN523Y

2.1 anudrdguazunvesleymninisive

Jsprnsgeengvesssmalnefiuanntu Tasamenguiiiony 75 Yiuly Snsasilony
fueniu Yyminuludgeengdlng Aedusiunnssy n1suaiReaonmsliiivssansam
Jamamednams (metabolic syndrome) wagmaiiuthedelsaitess Aelsaauduladn
a¢ lushludengs wwnnu wagnngladonszerEudu uummidumsdaduasatvayy
Tiffasorgwani awnsodssdinldosfinnugy dufefulsemuoimsldogmeifiounss
auamuding wandusiomnsivazaudonisaiaaiuauam Wukesiiasdidunside
iiesesiunsunemanananfusionsdgeoiglueuan

2.2 Jngusena
1. Wwuringaviusuussiandnuaziledadlisiiledudaniuapetiewaziiiduleemis

g9 dethududiunauvedoms

2. fimwndndugiomsndauainiadasuinis wasusuanusuiudinig luduias

ooy teantadeidesion19inn1EeuaNe (metabolic syndrome)

3. Nwumandudiennis dmsuiuslaandulsaanusulaings luduluidenys

WU haznelelEeussesisuau

2.3 52 08U35738

23.1

232

233

1% v
A YR Y ! (Y a

(% (Y a é’ (Y a cglJ v 6 a vYa
WWUW?WQ@U%UEUU?%LJ\W 6 9 wlin wavillednd 1 vie 1idle HNEAYN NALAED

v a =

] o & a 1 Y < 1 o o
ade tnsdranslelasreaassiviinnieg wldiludiunan i igavusdinunds

Y |

Juewsan ruu 4 aile wdrthlunegeumseensuniauszamdudanoninsuss
an veanaduthmnedgaongfiitiymilunsuaier Anvamdmdaguns uagis
Bnengnsifiuinuiemstugy
Wawkandugiomsnienuslnaluussyiusivianuiouseudi (anasn) wazuwy
Fonuds dmfudigeengiiiinngdiuama Alviaudmiddasuinis viugaslidima
lasfu uagluifonsinitemisund S1uru 6 win Usziflunnuveuuaznseeusy
AATIRANAIMILATUINTT @15Usenauualsiiuseruaslolsuasluiivdnuaze1mis
ATIEBUNATBINTEUIUNARMTieA LA salunisdesvaddsiuluemisuas
ATIRFRUATINANINIAtUNTaTAERATN1IRATURTadr T ldldvasansUseneu
wAlsiuee

stauumanSusiomsniouuilnalugsinesnsiua 2 viin Aovarileds uasndae
U193 dwsunguidvunefidulsannusulaings lufuluidongs wmau uaz
amieladensyezisudy Tnomisdwinalsiuariinalefoudedliiiurigean
fuushdmiudgeogiiangladeussezGudu ndreuindldnzfignianluiudud
wazleAnen naunutiaanseanun nageunissensunisUsramdudanas
ANUYBU UaEANYIAMAIMNITAIUINTVDINGRN TN

UnasUuIvng wunwideiseansiawndadueiomnsdmiuggeengneeny 75 Yyuld



2.4 HAN578

fasengTe 75 Yauly Failfigminisumieemnsldiivssansam Jymnnediuag
w3 uaziuthedelsaiieds Aelsamnuduladings Tuduludengs iwwnu uaznngladen
srozudu Jaldaundafuromsfivinzauaseunaunduiaseigmani dimeazden
soluil IdauningAuvtuguussaninuandodnisiuiuiomn 10 via 1Hud usdonas
neve G11lwaseu Wianew azth asae funssian Audin unsn wasdamdin I8dedura
wiiu Y AAAeaeieds wagdinsgUagldvdsinuannuiou a1sUsznovetmsiilildide
dufauazanautidingn fo arslelasnoaassd 1Wu fu woadiun Mty Jseadnisemis
waze (FAD) lasusesinarunsaldiduasliiluemislaegrelasnsie (Generally Recognized
as Safe, GRAS) aglunguitlsidrAnuinansld uraslildwiidudu dhlvugaduemsan 4
yinfennziiihiuves dansnsUaimiin danstienydu uasdnaznonydu vaaeunis
gousuanngudivang lasuniseeusuegluszauveufarauuin (Azuuu 4.15 fi 4.37)
A mslnTInITesesTaundevdonieuilnelindanueglutag 72-108 Alaunas3
1ha1a 2-0 n. Tsfiu 0.8-9.6 n. lasfu 3-5.2 n. Toewns 3.3-4.5 n. lewfioy 425-1087 un.
IAULe 48-202 uAn. wAalley 77-171 un. Ilan 147-161 uan. wagdnndud 12 JSua
0.2-0.4 uAn. SeFunuIRgAudensuilnavesinazdiiitunes (80 n¥u) Aanzing
Uandin (100 n3u) Haneyrgvydu (100 n33) waginaznenydu (100 nfu) Ae 4.37, 12.16,
5.66 kag 8.50 U1 AINAIRU ﬂiajrzliqqmqﬁﬁﬁ@gmm’wé’auquﬁ?u AlARmuINE R Nual
91mInsauuslan 2 wuu AeussqlugesvesnuazudiBonuds 91wy 6 via lawn 4198y
antuladuridiasuduyu eaudninluy Uargdinirdes agdladd dafniussvu uas
qUinmydu wandasiimualinuamalasums waruiugeslifiima Lo waslefous
ni1emnsUnd nanfusildsuamvevannguidimuiseglussfuveunniseuanniige
(Arwuu 3.7 1 4.7) auAmislaguinisdenimaguilan wudwdasueing 6 wia 197
w&ssu 80 -160 Alaunasd asluleinsn 5-18 n. Tusiu 9-18 n. lusfu 1-8 n. lve1mns 0.26
= 3.23 0. taa 1-10 n. TeRey 210-450 un. AArwanansolunisdeslusiulundadus
DIMTHUULTUIIUAZUUUUTIOBNSH 08521319 77.3-85.8% waz 80.0-89.7% mNUa1iU Na
nyaaeuansUsEnauualsiuesaluiivin 26 wia nudluvengiusunugiiunuiudusuugs
an (13,810.21 uAn./100 n.) seasulu teids luge Tuthun Tuwmdes Tudds avih dnds
ANlUeT waAnNLULUAY AUEIAU WagnunUiaaediiusualsNugegn (8,026.37 uAn./100
n.) sosasundu lusds Tuthun wasen dnluuues naedegasns Azt Tuse T8aduULAS Lay
Tureng mudidy Tunsfnwmaveanszuiumsndnseasusyneunalsiiusefueanansinseid
fldrunauinidunan ‘wmht:Tmr;TﬂLﬂgmmmuazﬁﬂﬁﬂmyjuﬁmumm%fauszé’uaLma'%lal,sn%’u il
a1sUsznauLalsiivesdianun LLam‘UG’hLmIiﬁuqmdﬁ%‘miﬁuﬂ \{lens39@8u in vitro
bioaccessibilty of total carotenoids wAnSnaiinHIuAILSouUsTFUARaSlawTuiidnsnTs
donFesdndudall guinmudu oomdndnluy anfladil way dadnTenmiu wihiy 52.1,
37.8, 20.4 waE 18.3% muddu nanfuruduiedsnnisdoadosdidudsd yUsNYLeu oay
Sofnlay dafnusemng uay aaﬂdfﬁﬁ WINAU 44.5, 39.3, 20.9 way 10.9% f1ua1fu
suyuingAvlumandandnfasivioniheuilnavesdniugniuvandunisiasuduyiu (200
n¥u) eoudndnlon (145 ndu) Uayduiidos (120 n3u) agiladad (200 n3u) dadn

UnasUuIvng wunwideiseansiawndadueiomnsdmiuggeengneeny 75 Yyuld



v +

WSgvu (200 n34) wazgurnuysu (200 nsu) Aie 21.23, 7.31, 10.80, 21.00, 12.00 wag

]
v v a

10.00 U awadu dmsuggeengimdulsannuduladngs luduludengs v uay

]
[

am#ladonszeniuiy Iianndesusiewaussggdiness 2 viafe Uarinenldidsdo,
wazndeu19d lasddafeUualusiunasuiinalefondesliiudgeanfivuztihdmsu
Havongiinnyladenszeziiudiu ndrevndlinefignsanluiudus uazltlednea nauny
hnransesianun wanSusiormis 2 yialasunisveusuannguidinuig amAInia
Tnvuinisvesnandusivanthnenliilddmioniasuilaa ndwu 90 Alaunasd Tusiu
20 n. lusu 1.5 0. Toflen 340 un. wandueindeuavdnianieuilaa lmdanu 110 Ala
uAae3 lsa1ns 2 n. ¥na 14 n. wazludu 2.5 . wanduriarthaenlidedbuagndru
Flisuanuvevegluseiureuuinfeweuuiniign (Azuuy 4.31) LazszAulagy ey
(AzuuY 3.93) puddu siedunuingiudseniieuilnavesuaninenlsiiedd (100 nfw)
LAENAILUIYT (100 NFH) A 9.52 Uz 2.70 UM MUAFU

2.5 agluazdaiauauuziliainnisidey

d5d

9

galasesnsillonandnangdmunaudasenglomnByn1ieUynisesiiunig

uaaenldiuseaninin Sanudesrenisiialsa uwagnialdulsaeswidnnieg @1u1sn

I~ - a

wuau 2 ndu Ao nguingRvTugluarermsussgn wasnaundndnsienns eazidendsll

nauiinils YmgAutusuussnninuasilodn iiusuiedusialifianuy uaife:
$18 $1u0u 10 v Tarsenssnduiiiivmerueudesnsvesigseny Wesanlusewing
nssuTstugUansnduasommssnduriinifgeongdoinsUiiugadedewionsun oy
Faniu uisg leemns Wudu Wusaiismeduaudesnis fmanuideingiud
ftauaui farsermnslrliangs fleerunsiildararstirnnninlevesiivdnuazanslalng
poaaess USinuuanidoutszann 1 lu 3 vesiinadimsléfunnamisiendn Snitaemns
ﬂiqaﬂﬂmmmwuiﬂmL‘Uumumam fiffasenglinmssouty ESuUssmudnuiollodniid
odutattuadenie uavsariensilimnmennii

fngdvduguiinmuildtuund Srannsnverenadienenmaluladnisudng
fuszneumsiitendndmisianzduingivdmivihluusznevemsiiiedudsemuldies

a =

weanniidalifusuvemsiimulagldingiuiuguuludiunan

nauiiaes nandusiemsTmangdmIungudgseny ofifiamiAssdenisinlsa
wazviferfulsndodmiaigg dufewmumaniuriomnindouuilnalugsivenuasution
wis S0 6 ¥iln Saaamistaruinis anthaa luif waludeulfiasdeiuumnia
InuTiNRsgIUIMITAmIUNGuAY Ve anasiesar 10 TngUsvana azautuggeenyiid
AABIINAIEEIuaIN s Tudenlddrunaniiiuuaweslusiuiigesine
waznsalusiulaiduilowm-3 andan Wl Miednidloemnsguasduunasansusznauun
Tsituowd Wannliomsiidedutayy ansnsanduldieuasdosliie vonaniiiinansust
pslugsivodndn 2 via Aevaflddiuazndreuind ldfautuliiidndiuvosansois

UnasUuIvng wunwideiseansiawndadueiomnsdmiuggeengneeny 75 Yyuld



Teun ansTulainsn Wiy losiu wazloidon Tussiuiimnzaufuggeongmdulsaaudiy
Tadings lashuludonas wwniu uasnnyladenssozisudu
mamﬁmsﬁmmiw%wuﬁﬂﬂﬁléfﬁ@ummmmimamiﬁmmmﬁﬂﬂLfluéfmwu

ildd

IﬁLLﬂIéﬂiuﬂ@Uﬂ’]iLW@Nﬁ@ﬂ?%ﬂ’]ﬂ ’e)‘ULU‘lJﬂ’]i@’m’JEJﬂ’J’]ﬂJﬁuﬂ’JﬂLLﬂﬁ]’]Nﬁ\‘i@’]ﬂ mawwm‘m

&

< 1

NYIUIA AUA mmsaLmaummim@mmmq‘lmmmmaummmuamuimmLﬂuamaq
NA9918
YUy 9

&l

VDLEAUDLUL

nauiTeresalasamstanunsailuvssgndldlnandsslovidongutvined
umnansfuly feil
1. 83AANFa1N1sodn lUeunT Wndedn98en1a3nnig wanguidinune Asdndvinag
dnAnw TuandunisAnwiangg lawn
1.1 myvfuidledudavesingiueons Ussandnuasiedn’ Whilidodudady uafen
18 $henstugiuasldanslelnsneanoedaiinngg Alideduiaiunndeiuly
1.2 dJuruansusgnavu lutein, zeaxanthin, B-carotene, P-cryptoxanthin wa e
lycopene luftwiin 26 viia 1Wudeyalunisidenuilaafivdndd Wtein uas
zeaxanthin g4 aN15aTILTzABMIIABLANNYBIBUTTAMAMTONTIARALTA Age-
related macular degeneration (AMD) iﬂuﬂqaaﬂq
1.3 wénnslunisiaundnfastemissiinsinuiaalusiu ledoy uagtinia
dnsugitelsnFess

N
e

G]QQU%‘UTULLa”Namﬁm‘ﬁa’lV’l’iW%’@MUﬁﬂﬂ Juwwamdlunsdauadulidasenganunse
amtadlel ImaLwammaaﬂ’[,umimLLaasumwmumsiuﬂsumummimmaammw [FERR

D=

W\‘i‘W’mﬂ‘Vim‘H‘WﬁawﬂLLﬂIumiUEﬁ@ﬁMﬁﬂﬂﬂUﬂ wazndnnamuIdesuuuumaifidnenimly
NSHAMTINNYE d1NTaeNALAZINELNTEN1ARNAIMNTIN elAdsTTinuUsHEn/
HUsENaUNSTNANNAINRUARAIR NS aKaR T BdHUTLAA

o

3. ffueImsguamdmsuiuemsanenguygeeny sudauyemsdsulsiniudmsu

€

ARRRE ﬁﬁﬂmmmqimmmﬁmmmmsﬁwé’wmua”mimmiﬁLLuzﬁwiai’u lng
FOTUNYIUA amuWﬂWuﬂmm aunsainludssyndlale
UBNINIMTILYNSANE/d1999 %auawu%mmqumﬂssumsmim Uszinn
JULUU savIRvesems ludaenglusewing 60-90 U egraiuszuu Weazthunaunuly
NFITuariRuITeIs UMV ERaARAn TN SEate e e uIAR

3. UNANYBLNUTIY
Uszimalnefndngdsauggsenglul wa. 2548 Tnenguitilongszning 70-79 U &
LLmIﬁmﬁ%Lﬁmqﬁu mémﬁm%mmﬁﬁmmzamiamsa%ﬁua’%uqmmwLfluL'%iaqﬁmﬁ%’maz
ﬂ’wu%ﬁasaﬁumsmmammmm%mﬁmsﬁmmiﬂqamqhamﬂm sqmiﬂiam'ﬁﬁ%qﬁﬁ’mqﬂszam‘iu
s wEasusiomisdmivigeeny 3 ndu Ao ermnsdmiulidgymidiunisuaiien
mamﬁmeﬁmmsé’m%’uﬁaqmaﬁﬁ‘f]mmmaVé"suqu LLavé’m%’UﬁLfJuiimd‘;a%’qﬁa 15AAIUAY
latings lusiuludonas S waznmyladoussorSudu Sasudunsivede W ingau

waﬂwmﬁaamauuu ‘Llll ﬂmLﬂEJ’JGUW@Q']EJ el ‘ENf"’Ni‘U881@'1/1@QN’]UF"’]’J’]@J?@UVII%UN@WW‘S lagin

UnasUuIvng wunwideiseansiawndadueiomnsdmiuggeengneeny 75 Yyuld



arslelnsronnosduiinnieg ulfidudiunan i ingAvtusudnndsaduomsandiuau 4
¥ia dwiuigeengiinneduameiuldiamunanfurommieuuilnaussgsive fnuasud
Honudeduru 6 vila drunguidmmeiidulsammiuladings lesuludengs vy uay
amladenszeyBudu Idimundnsasiomsmouusland iy 2 via nansasiomsils
fwuanyalasansiaualdiinnsussiunanisseusunassamdudaanngutiming
Anwnasmadarnns wazansensviadue

namsiasldimudinuaniodn Fugusuauiomn 10 wlaldun undens nete
dnlnnseu Winveu Azt avae funsvian Muia wnnan wazvamin 0115 4 vila 7
fauunanningAviugude dnegiithifunes danzmaamiin dansdienydy uasinazmensy
du wan1snaaeuMstensuaNngudmiieae lisunisseusueglussAuveuiisvauinn aAue
yalasuinisvesesvamesoniaieuslaalindsnueglurag 72-108 Alawaasd tnna
2-4 . W3k 0.8-9.6 n. Tugfu 3-5.2 n. leomns 3.3-4.5 n. Ay 425-1087 un. Im1iiuie 48-
202 uAn. WAAKEY 77-171 un. Iwhan 147-161 uan. wagdndud 12 Ysuia 0.2-0.4 uan.
wan fusiananiouuslandmiudgeengfiiidymianizdiuasmedu fdwau 6 via ldun
Fdugniulardunidiaiuduydu eeudninlon vasiuindes agiladad dadniusema
wazg UMY mﬁmf&u%lﬁ%uﬂawmmaUQWﬂﬂdinﬂwwmwaaﬁiuazﬁumaumwaﬁﬁuuuuaaaluqq§
nosonazudidonuds auAmdarunsdenionieuilnavesmaniuei 6 ¥in sy
80 -160 Alauaas’ aslulainsn 5-18 n. Tusiu 9-18 n. lusfu 1-8 0. lve1wn3 0.26 - 3.23 n.
1haa 1-10 n. TeiRe 210-450 un. AarwanmsalunsgosTusiulundnsasiomLuuns
Fonuisuazuuuameslaiwduagsening 77.3-85.8% uay 80.0-89.7% uandu uenanisdl
wanfusiomnienuilnaussneinesa 2 wiiafe Yarninenlifd@buasndrsuinddmiy
Hasorgidulsamnudulafings lesiuludengs Wiy uaznngladensseziEudu nanfusi
019913 2 aldsunmssensunnnguiming auamslavumsvesdadusilaninentd
fadtamiloninsuilang lindasu 90 Alaunasd TWsfu 20 n. losfu 1.5 0. Todeu 340 un.
wAnSusindreuivdnionieuilng ndanu 110 Alaueaes loons 2 n. thana 14 n. uae
o 2.5 0

1%
a =

HandnaNlAsIN1slARIngAvTusUUTuLladulauasndndusiomnseuusian

3
v v a

winziudasegnfideyniludusie Sdneamlunsudadondyd awisadldidususuy

Uy
v v

Tiwngusznaunsiiendndmuie suilunisgiuiernuazainuniidgieny wsednindg

a v a Aa o v
mEJ’JGUaﬂumiLmEJiJmW‘JVlaJ@mmmqmmw

[ [ ¥
=

mdfny: Haeene InTusy eduda lsasess emnsniouusian Lnwwinis Inesn Yanilagar

Y

NANYUITT

Abstract

Thailand has been facing the aging society since 2005 and the size of the
aging population, 70-79 years, tends to increase. A need for developing healthful foods
to serve Thai elderly, as well as a growing market of aged population is taking place. This
project was conducted to develop foods for 3 elderly groups: 1) with chewing difficulty,
2) with metabolic syndrome and 3) with hypertension, hyperlipidemia, diabetes and
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early stages of chronic kidney disease. For difficulty chewing elderly, reformed food
ingredients were developed using mix hydrocolloids to provide dense and soft texture
but easy to breakdown. And the reformed ingredients would remain in piece after
cooking heat process. Four dishes applied the reformed ingredients were accomplished.
Six ready-meal food products for metabolic syndrome were formulated and processed
under sterilization and freezing. For elderly with hypertension, hyperlipidemia, diabetes
and early stages of chronic kidney disease, 2 process foods were developed. All foods
were evaluated on sensory and analyzed on nutrient composition.

Ten reformed food ingredients were pea eggplant, Chinese chives, baby corn,
shitake, kale, stink bean, water mimosa, mushroom stem, cucumber and squid. Four
dishes made from those reformed foods were Kale stir fry with oyster sauce, Squid stir
fry with holy basil, Stir fry chive and ground pork and Stir fry stink bean and ground
pork. The foods were accepted of scores as like and like very much. For nutritive values
of one serving size, it was found that they provided 72 to 108 kcal of energy, 2 to 4 g of
sugar, 0.8 to 9.6 ¢ of protein, 3 to 5.2 ¢. of fat, 3.3 to 4.5 ¢. of dietary fiber, 425 to 1087
mg. of sodium, 48 to 202 pg. of vitamin A, 77 to 171 mg. of calcium, 147 to 161 pg. of
folate and 0.2 to 0.4 pg. of vitamin B12. Ready-meal food products for elderly with
metabolic syndrome were rice porridge with fish ball, tuna in sugarcane sauce, spinach
omelette, chicken stew with green pea, sweet and sour vegetables and mustard green
soup with pork. The preference scores indicated good acceptance in both processed
foods. For nutritional determination, it was found that one serving of the products
contained 80 to 160 kcal of energy, 9 to 18 g of protein, 1 to 8 g of fat, 0.26 to 3.23 g of
dietary fiber, 1 to 10 ¢ of total sugars and 210 to 450 mg of sodium. The in vitro
bioaccessibility of proteins of the products processed through freezing and retort
sterilization were in a range of 77.3-85.8% and 80.0-89.7%, respectively. Other two retort
sterilized foods for elderly with hypertension, hyperlipidemia, diabetes and early stages
of chronic kidney disease were steamed obtuse barracuda with soy sauce and Mali-ong
banana in coconut milk. Both ready-meal products were accepted by elderly panelists.
One serving size of steamed fish provided 90 kcal, 20 ¢ protein, 1.5 g fat and 340 mg
sodium. And one serving size of banana in coconut milk provided 110 kcal, 2 ¢ dietary
fiber, 14 ¢ sugar and 2.5 ¢ fat.

Outputs of this project are reformed food ingredients and ready-meal
products made to suit elderly with some health problems. These products have
potential to be commercialized. And they are product protocol for food industry to

provide convenient and healthful foods for elderly or mealtime helpers.

Keywords: elderly, reformed vegetable, texture, chronic disease, ready-meal product,

nutrition, retort, steamed fish, banana, coconut milk
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