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ll. The Applicable Technology of Carefoods for the Elderly
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Abstract

Milk and dairy products are the high value foods for the elderly population. In particular,
fermented milk is the best source of calcium for people in the specific age group of over
79 years. It provides a good source of protein. Regular exercise and active lifestyle are
recommended to slow down the muscle loss. However, exercising without proper nutrient
intake is simply not sufficient at this age. Milk and dairy products provide the iron and
protein content required for effective exercise-assisted growth. Milk nutrients have the
advantage of being produced in various food forms, such as liquid, semi-solid, and powder
types. Fat-soluble vitamins such as retinol and vitamin K can be encapsulated using various
technologies for milk and dairy products. Using the encapsulation method, spray drying and
fluidized-bed coating have been used for adding the micro-nutrients to the food.
Microencapsulation technology is being applied in case of the fermented dairy products
too. In particular, various wall materials are being developed to enhance the viability of
probiotics. In the near future, advanced high-efficiency technologies that can effectively
nourish the dairy products with nutrients will be developed to produce targeted
high-nutrition value food for the elderly.
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ZAEOA gt wie} o] ugAte] tigh ggad das njek HF Hleo] SRR e A
AFARE U} Aol FAIAIA Lrit BRIVEE AlABRE ZolEH1). 754 o2 ALgA}
oAl oF 80% oldol Zwt HEEE Bt BT vk A3t Jlew, 704 o7l
Bt YEAF7IE tHl AFEIES WA 9k WIERL C, HIERL A, Uoloble) B9 BHE e
gk AR Blgo] ARt olifos e Zlo' U 704 ofd A¥SoIAE AFHEAPT Sl
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1. SYHEYSIE ISt A

PP R VS B YRS TS EUS A3l 28510 Z70] 4 nm WAl & mm
Ql JAFE Aok TA7IER YT 5 o, thaat o] A A(carrier, delivery system)E
BSe 5 Qoh3l.

1) CHME 78 MEH|(protein—based carrier)

S 7)ile] Qo WA B ofoliAle] FREC2Ae] Fety A olslo] BE U
A P, 43+ 2 BN} B 15 Bl S50 Bl Uk ML Aol F2 AMGEE
YRt W Talds) oS by, 9% Tk, et Sol ot 2d(eluen W Tz
i &

=2joFd(gliadin)¥ S5EH(glutein) 02 g=]o] it SejobdS BHAHES WHF= Fat
Aol FRHAIEAS] TS ot ATAIET BRol Atk thF THAL QS Et ARUEE AR
Tjo] gtow, fold], SAp] dukrEe] g e de AR T glor, HElolt S49] o] W
o] AREHI = Thdolrt. 9 THElEL thEHOZ caseinTt whey protein®] ATHAL
Casein& 5804 micelle F/d50] 9dlo] ARARe] 24 YRR 2T R2lst
t}. Ha®l Lee= casein®} whey protein retinol®|4 polyphenole] 3t AL & 4= |
om AE A FAAE 0] o Uk HMEAE 2 E4ol2tal Barsio|[3], S Td
o] T AHt} | B4 HEAEH 2 AAUES & 5= Aok A7 =2 HeAdgA—Y
ST FAREAIAS] A8AR 0l tsto] AHAIsHA Z]eEo] /oy xRt

2) XJE 718t HLH|(lipid—based carrier)

FEFE ALA] Azl AHEEE AAGEOZE fatty acids and fatty alcohols, glycerides,
waxes(bees wax, carnauba wax, candellia wax), phospholipids 5°] It} & 7]4ke] JoF
Qe AGA= B d o 7IRke] A9l Blasto] A g4k A8o] golslal, w2
ZY T EAJo] gAY B2 o] Qlok ESE g (emulsion), #lEE(liposome), 1A A
A Yi=YRKsolid lipid nanoparticle, SLN) & Yl #F A& AgA|(nanostructured lipid
carrier, NLC) & TRt A|lgE0] A4=o] .
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3) Cid® 718t MR |(polysaccharide—based carrier)

g5 71919 PR ALAQ) Y=+ starch, cellulose, pectin, chitosan, alginate, dextrin,
cyclodextrins, gum¥ & DUHE L & oY 202 AMGEAY, et o2 Aefsto] ARE:
5|71 SIck. ok A, Aol $ar, 120l WAL §8% % % uLol
A& 7)dre] AHQ} vlwsle] L& QFgo R ols 1.29] ZAo| AlsltH5].

1) O|ZH&(emulsion)

o dd2 E2]4 280l sl shte] HA7F th2 shte] HAlof EARE o EX] FAH S0t B4t
A Uitk ol IHHHoE [ EAfste] 4 X /S A HAslste] A9 f2S
WAt EARS RAIRIe BN AlxErt A8/ FPeEY E 9 HGA ARl axtHolH, 3

717} 44 Y] Yo (nanoemulsion)] 7390l 718419 sPgETh 27| wfize] Jak]
o7 BErgsie] Su4et -2 WA ARl 80| golola, BlwA A xHHo] 7ol AE 4k

of @ol o]-&=|1r qJrHel.

2) 2|EZ(liposome)

2 EZL A 7o) JUAE AGAR QAW 2L FRInjA SR 4L =1 = head
group®] Uil o ujd o] 4o mEEo] I, A A9 tail groupe] A= FHO =
W o]ZE20] 78 shell T2E ZH= u|y| AXAS delt}, 284 JopARE opel 484
JPAES Ao AT 4= Ut} FRE] AFHPHOZE thin-film hydration technique,

solvent injection technique, detergent removal method®} reverse phase method”} Qitt.

0, ru>l

3) 1| X& L= XKsolid lipid nanoparticle, SLN)

oAzt 2xEo] g AFES 77 Slgh 241 A ALAZ A7 7] whE QP
go] =Tt 1A AE e QA= Ad2ollA] A ARl A EE == ool A 4%
/g3t atoto] 40| =gollo]] FUSH| EAAIZ 1A YAFFHE H9] F5F U B, 95HA
9] 5k, &5 9 e Ax xAES YAe] I71E Alofgltt. A, FHAEHE 5 F=
A Yol 2Ask= B8-S A8t AJA] o880 AT, 1A A-9] H=A o] 2roi=
ZHE JFEo] F45] WEE= TAH] itk

4) L} X X|& FH=H|(nanostructured lipid carrier, NLC)

A AE FieQiAte] HEE JPgE B BAIE o] el AdE A9AR, 1A AE e
2ot o] ot gjago] Hisf Qg A4, Aol 8ol ottt 1A AdEQl A1 d
B AJEQ] A AS Egtoto] Ao TRl T4 A1 W dAlo] H]e] HE& 24o] -golst
1, JFHEY =2 2y &3Kloading capacity)S =

3. GUYE Z3E fist 2UA HF AAH
1) DEX-CHExl 251 ®I3(polysaccharides—protein complex)
AEL wpslEA| v 9 T a) 22 QIS R0 AElo] Ql=t, wEAR-thy

A]
AR ofeiet TAie} SRATIS) olslatd B4 Aol olgslel ALY - Sitk AF Sl
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O 9 TA2 B 2ApH, 2%, G5 5) ololA E4 8ol &3 &4 4 Utk 511
gk &S olslebd E44E uifEol wet v 2 ©ido] Hitje] Hsl= shdd 4= 9lom Fof
A|2Ho]M(coacervation)o] WAYsto] MEA-THA ERLAIE FAJolA Hrk. EARe}L ThE A
ol9] Bk g/ dwta o= thilalo] S (isoelectric point) ©J5H2] pHOlA] TA¥giCE 71
E3HA dAolle 4 A3 hydrogen bond) &2 A4 A5 2R8(hydrophobic interaction),
RIA-RIA}F A5 A8 (dipole-dipole interaction) 5l 28l §-5lo] dojd & QULH7I.

2) 22 X E%(spray-drying and agglomeration)
T AXHS AF AJoA 71 0eiE 7&2 Al wPHo|u vl-g oA E&Zo]7] hiEo] Ho]

AREE|T QITHEI. Fig. 12 ERAIZRC] Getdo g AMGEE ERA% FAE PR F-o=
Aad 4 ok F=2 tfdFstarch, maltodextrin, gums)?} T &(gelatin, casein, whey
protein, soy protein, wheat protein) 7]8Fe] YR 23 B Ao AREE AL, A (stearic
acid, mono-glyceride, di-glyceride)o] AREE7|= St} FJoFAET} ALGA] &2 &3 429
T2 Ao E5 Ax70 YA =i, TAE F7]0f Yo o] FTUEWA MEHA FH|
o B YRt Azt P AEA B2 vlE2 gubEo g 14o|oh BR AR
YHinlen2t EHoutlen)d] 2= FHo] Fasit}. YRk o= FUH] 27t Y7 S
79| o] FE5] PolubA] kA Hal, AxH YATF AXREA] AL E2 FFFE =Y
BES HolA "ok 3 &9 27t YR 22 3%, Goll et YR &Ho] TAsAL
AzE JApl #EZ I 4

J

> N

]

3) 2 W2t Hakspray-cooling or spray—chilling)
EH Az S $-85t WO g 7 ==9o] =2 AA(fatty acid, alcohols, triacylglycerols,
waxes) 7|5H] HEA| Ao ARBETHI). Fig. 25 E5F34 B8 AR E TASRE Aol wjEE

T3 8 52 FAko] &S B9l BAMEHA I FUEE AR 371U AA it ot
A =AM YA 1FepET 12004 o]Fojx]= B ARl g Fof vitet ¥ w-3
fatty acids, enzyme, probiotic)?] 23 & Az A3l Bfolct. kAT 23 &80 W,
Y] JF/gEo] MEZA Y57} opd | EA5k= To] Sltt. offet B Hsh] ¢

U' Atomizer

Liquid feed

==) Exhaust

gas

Drying
chamber

Cyclone

Dry particles
collector

Fig. 1. Spray-drying process. Adapted from Sonik & Seremeta with permission of Elsevier [8].
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Fig. 2. Scheme of spray chilling process. Adapted from Alvim et al [9].

SfA F7HEQ] 1A IY FHolU R85 FH(fluid bed coating)o] H-&=|1L Qlrt.
4) 255 FH(fluid bed coating) 2%
oo ZFH2 1A YAl H8ol= Y= 23 HhlHoltk 7R air stream)S ©]-85to] 14|
YRS A Ujol] EA711L, SA0] ZRAE AA| JH2 BARAZLEN FABL dAE AR
T 5= SItKFig. 3). &5 X9} B5F 324l oJsf) Alxd £ivke g9 YR B8 25
WRo] 2T & Q11, A= Lt YA A RE]7] o] F2 22 F-o]| &2 ARGRITHI0L.
539 9 a80] £7] deo] 25 7z Hs Aridos W& LA F7go] ool
u, FEAl= 2| A(vegetable oil, stearines, fatty acids, waxes)S 7 &ojA ALE3FAL 3lo]
C&F#0|E(starch, gums, maltodextrin, protein )& &ujo] oA AR&S &= Qlt.

air outlet<AC :

o

atomising air
coating
solution

Fig. 3. Scheme of fluid bed coating process. Adapted from Zuidam & Shimoni with permission of
Springer [10].
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5) 8 YUE(melt extrusion or melt injection)

$8 BE o] TGt GRS Y100 FUstel EA 19 Bo) WS Az
HrolciFig. 4). ¥&719] FYHorifice)d] 2740 2255 Ax T AAe] 27171 Aot
EEA 2= starch, maltodextrin, sugar, cellulose ethers, protein, emulsifiers, lipids 52
T 2 glon], RS I, o), ofE e B Al Ak 4 ok W ARe] o]
Ho| ARGEH, JYRC] ARREg-S AAlSh=d] FElokANt, 2y 8ol W ©@do] IEH101

4. AFHE SHE Vs

HEFAES A TRt A LEbAE 2ol A9y AEmigeld Al o] 7kssHAl
T, Aol B AAEoAlE 7t of#l Aol itk AE9 vidS AEAHoE i &%
a0z o]folx|al glovt, X HiEe] Hol S TRt At 22 Wilo] SiEa ik
AUEEZS S0t vidoll= WiEe vIE, ‘9719, iEE 53 Zo] sigAlE 7= ARlAvt
FA ARSEAL U A HE Aol S43] AAgstal lof oledt 2 = HiE ARlas Hot
2495k Zlo7 Holth T2y AMMEES] g 59 T2 IAIA g S oY) o
ol LPAEY 22 T HRA R ALY S0 Zo] ZidEofop & Aojtk

AE g AHIAC] 7 FQlHlS AARIOR WHE Ao AZE, X BB 9 2RSS
gt g EiEo] /EHo] BIAESY StkFig. 5). FAES ERAET EF AlES AdskL
W JHE fraEolor jitt. @A dEE B8 9 g RS FE A2 5 TAoA,
W AH wiE-E 71ERoR oA 7] wied] 27 ¥ HiS 2R 58T Zolt
HERARFE FAkto] FES] o] Wio] ohd Ao AlFo] 2w Zibdart H4s] 3=
o] AF F4 AtE dod & At 8FEE= ARF| pH/F 4-4.5 FEo= WHHE A2
8% pHZF FAIEAIEE 25C 2 BiSEE pHYL 4 ofstE F<455] AJ3tEH friht] AFES A
= Qe 19719 o]l Waf AlES SARE @RMFoFEE= cold-chain system©] 7550
WA 952 2ol Q7] whieoll W dH =] Hido] o1 9] hand-to-hand ®Al0& AF7HA] 4]
SHAL Q. Fig. 500l= @A AR 59 °153 YATIES HojFs Ao widAt A4 7IES
Z7sh= WAt 18y 77k vlEole 9l WATIE TR T v AlAR] 5o A8
o] TafAlES] HiSo] ojFold Aol

carrier
material

water active

4
| |
o OO0 7070 707707

(]

Fig. 4. Scheme of melt extrusion process. Adapted from Zuidam & Shimoni with permission of
Springer [10].
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Food-delivery robots

Delivery drone (Korea Post, Korea) Mobile refrigerated cart (Korea Yakult, Korea)

Fig. 5. Examples of food delivery platform technology.

5. HiHlo|g 28 Y U3t AF

42 AAAFBAIHS] 8 719 5 sPE WH|olE(Big data)2t 3D R E|(printer)7t 310H,
o= A1ZAAOA ESH v ¥4 7|& &SP FE4E Qi) Blglo]E 9] &g 7]&olst e
o] glo[8E #Alslo] 7%= BEE FE051, BEE AXS v e R 554 0% fiestAY
W3S A&k 71eS et s Al AT A(KREDS &4 HlHo]HE o]&ste] 2018¢
7] AEAY F28 olfrell tiste] EA51S=T11], o] HHlolE 4] Aol =W 2018W%
AP1(1-69) & F8 ZElolH)ol AAE AEA B w4 5 A8 §l=rt €8 1003]
opRl FAPIFIFE)= TPIHEAHMR), A71sAE, IRZE, FHAAHPAE
(GMOy, ‘FEHI 2 Uepgth IRSHIE 9] 4L, Bl Aoz wot Ad: A4
e oI Rl S7h&2 7P =0k, 9 AlR7F TRARIE Hotso] ARA T E5S WHT
HFig. 6).

424 AAATBAI AFARICIA HlHlolE 7|eE A% e B3t A74l0] FHE, 7l
FAAE A A, 544 A8 APE HE 52 7[Rt Aojet A% AT FEE tlolEHo]A
Slote] AYolr7], Ak AE] A 082 st 7HAQI B JY AT Akl AlQtsl=

g + 3

FHo] ZYESHY, o|AE At 33 AEE ARel: 71eg Rt

o 742 20074 ul= Cornell st Hod Lipson w4 A7E9]
ATE AJZHOE Nestle, Hershey, Barilla 5 224 & 7|9 5% dF /gt
=3 , GAE 5 T AE Ao gt ZHY VeR I A3 B3
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Fig. 6. Major issues in the food industry in the first half of 2018 using big data analytics. Adapted
from Kim [11].
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32 Aolg EAvar BusiltH15]. A2 7t v E AEAR] FAIE SollA & %
AH[7} o] F0JA| = AlEolH, fof, offo], A & TRt 4RSS Vo= U 3k Als=
o] ZAHIL JloH, A4S 2| flote] G40 nlo|AE PedE I B2 A X ’“ﬂ%&q
t}. Zomorodi 52 sodium alginateZ 0]-83}o] TZHO|QEIA HFE :’Eéﬂo% AZ2E A xS
a3, X]XLH —i‘ﬂ}‘ﬂi‘ﬂ/\ w9 AEES FT7HIE 4= ST BarsigirH16]. X2 A4k
oA 774 &2l THIA FAER= eI DO TAE 24ad) 5b7] flsto Banvﬂle T R A
= °]‘g“°}°1 H[ER] DE 2Fo] 2% ohg A2 AR 37500 Tk, ALE vERl D AlALt
Hwet 2y}, 22ES F7IRE A 204 HERI DO g0l EA UeEithal EsltH 17
Mousa G- sodium alginate?} 1% THAY] oF FHZ F3t ZEHPO|QEAS 2 Ha
QIEE AEQOJA SAHO] AES AT B U513 0H[18], Park 52 Lactobaa//us
acidophilus 455 3§84 22 A&t A7 23, Wibdat ygd/ge] S41E0] A%
9] BENE FAXE 4= Slokal BsinH 191
e TR etk FTAE A8t A AE0 s PRSPk B2 AlEE0] A5
T Sl AANACR vEll A, C, D, Bt ¥ ©dE okt AlE-E0] 75 °olE
TPAE SRt A} AlEZ k] Ae 71e ARE o] A AEStE o] AlEl
e 7|ek glom, vl ARRE]7] flsto] A7t XdE= 7ek St & =RolAs 1A
& ¢ e A% ‘?:_1':‘ 71&qt AAE T 20 T TPAE Ao Bt o] At 7|eE0]
7 Zolet. ¥HlolE e} 3D-41E ZHlY 7&e9] E8-2 ARl BAE Rt & Ve 118
A AFAIYGe] 583 Hoprt Elof Wt 5] o 7|¥ ZIeeS XISt AlEe] AAAE
S Feg ZoF AP Sk
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