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ABSTRACT

Nanofood can be simply defined as natural polymer particles containing functional food materials in
nanoscale that are synthesized by polymerization or emulsification process. They have very uniform
diameters in the range of 1 to 100 nm and extensive surface areas due to the small particle size in spite of
their non-porosity. Although the technique to produce nanofood has not long developing history, many
works have been achieved in various fields. Nanofood has a lot of special advantages, such as
functionality, diversity, applicability, etc. In case of the domestic food industries, however, the
accumulation of related technique is insufficient against developed countries except used food materials.
Also, it is difficult to acquire technical know-how from the developed countries that possess those
technologies. We have been studied on preparing functional nanofood and developing new production
processes since 1999. Last 5 years we have laid the foundation on the preparation of nanofood and now
are focusing on developing new processes of nanofood and expending the field of its applications.

(Key words: Nanofood; Emulsion Polymerization; Dispersion Polymerization; Suspension Poly-

merization; Nano Encapsulation; Nanoporous Particles; Sol-Emulsion-Gel; Hybrid

Food Delivery System)
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oA 2zsE 7154 BeAF (Nanofood)e] AZFHE A58 #7](organic) Ex 77]
(inorganic) 4] 7154 Y YA7F A5 0] & e o] B U7l (heterogeneous) 24 & THEE

Hoz 7% UndFE Jate) A BA S 7l 2 S 4 L Al 7HA 7led S B
9l 714 Ropolth v Z o) A L3t JAE 4 Win(nanometer, nm)ol A =3 nm o} 9] =
ANE N2 N SEF AZTAF SEEAL 7N o) SE oS- W Lotk 1
x4 Fo) 2o YL AFAEY AF FEHT AT AFHOZ U F2 M 2L 7hdo] of
YT 7|&29 A EAZNEE L Fuste BB A E sIgolth AT o2 ¢ Y Fol T B
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o] AF7} HoJA L gl ol F& whol AT Y &ht M A(bulk) LAl WS 5 °] AAEEE AL 3
of L& Fofol] glojA B A 5A& AT A7) wEolth whebA H2 s Foll &85t
AR Z TR AEAR] Y N2 HE BAVE R B2F, 294 4‘——’?—‘?- 24,322 55,
NSA A4 R 20 - A4 7HES FA 02 A7 Gus] 73 Folgt EHE.Z* A F
EA 0 ZE 27| ZY(self-assembly) S £ 4~ R 2H, A7 ZYL 29 FAN FE F23 e
B23 Z¢(blockassembly) 22 7]&9] 2z} FAel 2|3 ‘top-down’ § 7%%‘4—— o) 9] A
e AASGAL. A7) 2EE o] 2T YA F JAY AR 71&E T Eois gol 75
T o, Wil E Qx} Ao ti s A7 2 Y B ul Barray) 7]l td A3E 83 Y F
o)t} 7| B2 0 2 x4 Fo) B8 XA 7]4-2 B¢ YA (heterogeneous) S T2 Ll £
3}Z%H(emulsion polymerization), ¥A+Z3H(dispersion polymerization), {EF 9 (suspension
polymerization)ol] 2]8) &2 A== 3 Qlth o714 Pt} A7) 23 2 2R gk LA A ZH
Aol oty YA 02 wlo]AE HA7|7F YATE obd e izt E $AE e K35 E f3
Z38to] Adl vyod A FF (miniemulsion polymerization)#} vlo] AZ AP A F3 (microemul-
sion polymerization) @ 2 | ZH k. H 2ol E i JAIE AZse PHLE 294 Abo| A JALE A
Z A $37 A7) 2 9% 97T, F3 B o8 el 3 Sol A7H T Aok
1215-202-2 o) g} &t 7)1 %S o] 2-ate] A F A9 vl 7]F U AHnanoporous particle) 7} A 2 H .2
o), THEARA o] U e-v}o] 3 2 ¢] R monodisperse model colloid)E A 23] A FFA AAL A&
(Oligopeptide agglutination, OAT) 24 ¢} & & 84 4FHA L7 (food delivery)E A ZEE
§ Q77 AYHT Ak o) S WL S, AT UTHL A HF L AFAHE 24 % 30

0 o,
F4E 71548 1A E corelshell HeS) b ARHE BT 01 S437) 9B A 2T
T4 AFE FUOE ARG T Ank

2. olM| T=x3E ciy|sd ME YAl M=EI|E

o] A

e
M
=
4
a
},.
30
¢
A
1o
2
fo
i
2,
lo
1y
N
fr
H
g
o
lo
223
19_,
i
it
2L
il
oft
oX,
_o'{_l‘
rlr
r-{m
D)
i
)
o
o~

5 a0 Mg Z ol YR A7eT °]"4\"9r %11}4 :rL L}_‘T_ 27] FEoM A
A JAZ 77153 T 5 Ak mEtA o) 2718 whel AR A Y 712 WA
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Fig. 1. Schematic drawing and TEM view of PSPEA-PANI-PSHEA-PS nano particles.

A $T 2 F szt o] A TEAS YAt Fel 2 A xshe Aotk g FE 9 o2 X
PAbe 3A F AR el § QT sl 01 &4 TRA BEY v 9 eV o Fht
= ol en TR} e TRA(TE £712)ote] B3 Fe2 Y YAE Az Ao =4l
th. 23 194 B F 3 1= A2 polysaccharide Ui ¢ &bol] Y242 oA A 3} co-dopant 2 AME- 715
& poly(sulfonated hydroxy ethyl amine) (SHEA)3} polyamine<] multicoating® poly(SHEA/ANI/
SHEA/St) B33) 9219} TEM Apzlelth. o) gA Az8 v A 2 42 PANIS =98l E
PANI 59 o &4 7325} fAHe o 2EE 7hAm ¢ 97} U] o] PSHEA} codopant 2 24
A A D7 kA A o] A E o] H T W 9] 5] PSHEAZ QA -8 Z 20| = rg 4 S 7HA X
£ AL gasan”.

21.2 7|S3E A& ZAH2 Polythiophene E20|=

HZ AEFNN L AFFZ0) BAG 71 F0] FEHE WA 4 F AAHE vho] 2.3 7 display F2f &4l
Mz FEH r)&o] grle) H o, oo A ALH T e o display 2AES H5E
e, AQ BA 2AENY $4 dellM FELT AE & F9 st /7] EL (electrolu-
minescence) ] t}. 7} th 2 ¢l -§-7] ELT B2} 2 A] poly(thiophene) (PT)o] Itk PTS} 11 A=
318t Wiy st A7) 3hebA uby 0 2§ o) 7hE e, F715 ol ool tha) vl - kY S BA S Ut
AL Qo PTE &Y @271 do], &%, I 1 ool et $3 o33 W& 717 e, &
o 2 poly(3-thiophene)e] 7 $- &= 7t Z7tgte] whel & peak7t A FF LHEGNA Eopa
Z0 2 o]FatH, W33 A 7| Z7heeh PTSF 1 FXA 9 pi-pi o) oF 480nmel]| 4] 520nmefl Z ]
AL F4 peak = 600~650nm G o] Afo]o] ], thiophene®] Y} Ato]2E ©E] ghol upel &4 peak 1}
& AN Atk 38 2= /-39 PTY YA} Abo] 2ol & PLEA &35 Yehfl= Il

22 Jlsd ™8 HxYxl

HF) R AR JFYLY FLEAE FUBN) AP YQAQ )] thie HF AR
N2 Fofo) T, o) AAY A9 B/ 1e2N FFHOE QA9 /1S AL FHe71 7} ol
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Fig. 2. The effect of size distribution according to polythiophene nano particles.
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2.2.1 Food Delivery2 Y gYx}
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20l D 4 Atk 2 old e TEA AR AL 44 F ALo] A3k Fol mebA A
245 59 Rahgo] $uE 5 ok YL ARY # Yk 7154 AEYE PEKE FHE
100nm o 5}2) L Q1718 Fol ¥ 7 -5 117 3d 9 o] TA @ ¢k YAW 0] 70% o)}
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Fig. 3. The effects of HPMC nano particles containing PE-K.
(a) normal group, (b) control group, (c) surgical group, (d) HPMC nano particles containing PE-K.
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Fig. 4. Non-toxic low molecule food delivery system using biodegradable natural polymer.
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AL R E 2YT A 212 U6 $9-3 03 AES AFHOZ X5 Y FEA
gt} maka] OATS] AN F2 2 A 9] sensitivity 2 performance= -3 1whg-o] dojut
colloid Y =+9] Y=k 7) 9] FY A (monodispersity) 2 EH A Aol 9jsf #-$-Act webA oj & 53
& 7R By E20|EE ARty 39-34 H4E 2 A FE 913 OATE microsphere 2] 7} o] &
259 244 E1S A28} microsphere 2] hydrophobic attractionol] ]3] 313 & &-2HA) 7] Wi
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Fig. 5. Scanning electro microscopic view of mono dispersity nano particle-model colloids.
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2.5 Encapsulationg S8t AEZ£8 YK}

2] & U 3 < (nano encapsulation)o] & 7154 21 &2 ¢} 873 & (active materials) ot A &
A (core materials)2 ¥} A} &A(wall materials)2 E2)8 vz A7)0} F& ekl & 4 vk H=ol
AEAL HIFAY HEESEZ A F28 )5S S Yo HEF SH E e =

Fig. 6. Morphology of nano porous particle using AFM..
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Fig. 7. Scanning electron microscopic view of food flavor nano capsules by in-situ

polymerization (a) and PCM nano capsules by miniemulsion polymerization(b).
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