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Research advance of food nano—materials
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Abstract: Recent years, the research on food nano - materials focusing on nanodispersions, nanolaminates,
nanofibers had become a hotspot in food science field, theses materials had shown great potential application in
food industry.However, due to the safety issues, different countries made corresponding regulations on utilization of
nanotechnology in foods.

Key words ; nanotechnology ; food nano-material;regulations

FE 43S TS201.1 X ERFRIRAD A X E 4 5:1002-0306(2010)07-0418-04

AR FEARIEARAEAN K TUE (1~100nm) - HFFEH]
BT 5314548 B9 R S AR B AR B, I 4 N
KAYTT T TEAIOR R b B R Y S5 SR T Y 01
JEF 0 2 R R A i 7 A B S AN KR S T T
ST DA B o S8 1] AN KRBT R K
PRI AR E R AELY R 1~100nm (14 ] F rpgEf 74
Y B AT ) B PR AR, LSS IR B B R FORT A B9
BEFHT o AR AR T AT T 4 I8 A A
REAYIAPL, (A ATTAE 4 o A UL 2 T8] PR A 5 F 1 L it
THNGY Tz B i ML AR ds T AR EOR FRATT T
PUATEIE T 53 T B KK BBt h I il 1 Hy HAT 42087 PR
RS FIDIRE AR o AR AR B BT
PRI D24, DK AR B9 R e 5 kT — 35
BTl oo PRI, Sl 52 AT s 0 R0 IS 24 4 4
L TP U LT AR AN K P b il s o AH EE T
T DURBORTEE i T BN AR H A BR . SR T, 27
AKEEAR Y K e TE T U3 52 W) BT i A AR 57 lb, i L 4%
TNE 2 A B R A R 1 o T AR E T
THT o AR R P 11 25 P A 2R A 2 5 e 8 ) 1A
RN F BB AL M AE PR, X — =R SR AR

W Fs HH#A:2000-04-22 i@ iIE A A
EEB N RAE(1981-) , F , W &, AP 7 @ R 5 2 R A
BE£WH: 7&F 8 AHFA457 A (20094610171) ,

418 H510m=z07m

AR NATTXS B A R A AW B SR ) PR
PRI A i ekt V7 22 A2 0 28 T AR W A 2 9 AR [RIAIL ) A
BRI Y 52 AR A e R AR BT LA KR 352 R T T Y
WFE R S b 23 52 M BB Tl .
1T RERER BRI ZHHIN A

IRZA RYIRELAR B FTEER T T AR
A5 TR, T 24 K 3 AR A B b T 5 8 A )
TR EALGER N A TE o DR EORTE T B B2
BT AR PUAS 32 24500 - i A4 D R IsURFAY I & K
KN B AN T 28 7 il T K JH T 2 A
PRV TITE R SR 1 B8 T AR '
dn A Y LA R T7 18]

e ';MM:&'MMM‘[THM '
EITTENY

[oxnn B
| mxzan .
pe=——————

[ tarn
e

[ maies l"ﬁamgs )
B1 goREARLE BRI
T ILEE , 76 40 2K 7K S W7 58 60 5 B e % 4 o ok
HoA= Wy ) BE AN 8 SR (E B B2 I B 42 52 B WF 58 A B
BSETEN L BRI AN, A SR A EUR R 2 5



@%:MM§I

tEs &

PRAL P TR B 6 ZR UL W 221 A W P i AR
W R AT T Rl g K 45 A T LA
AR AL W) O T, X — 5 0] LR AR BB B 1 S
Y59 B bi — PB4 4 59 A2 A IR R 10 T R AR
JEEL TR

SRR, T Tl gk B R A AR 2 A
I 5 SR, A 2 ] BEAR ME R 2] Tolk b, PR ]
B2 ACTRR I B AT A 5 U S it b e S U S BR
R ARAT ATRE , £ 8 Tl AT B A0 29 K 52 A 107
3Bt 5 KA 3 B R A R R T AR

T ek A A A AR G R ARl A 3 AT i T
FHRL AL T AT S5 S LA, KSR T T
HLKE AT ARG %2 S rp 3R A I se i {1 T v
it 22 AP I 3R AR G T 38 2, 0 2 2 s [ PR AR b
FIE SR R BB T4 )y . Bt i — IR WF ST 4 45
Wit , 94K & 5T 0K 25 DN 2004 4714 2.6 {235 T0TK
HAF 2010 411 20.4 {256 . HAT, A 200 Z 50
TR B g K R AR BT ST, IR R 3 180 £ Fb
W "
2 BT
21 WRDBEREWAKKE

TIRE S (UNZh W | 42 28 o ) P Ak )
BRI 2 A RN ) AR 2 Tl (LS B
24 A Aot AR A2 R ) B R
Ao BEETBE AT LA A FhAS [] 4 431 A1 4 B X
AFETE, QAR (PR CAERR P L PE) 43 T (L 75)
FUBIRAS (WA A VA o DIRERSMR A DL 4l
W SR S B R R AT 0 e AR 3 ks
B2 N L

— M BERAE R ET LU LA R, B,
TR DI RE RS B T 5 A A B ER L A
LB AR N T B TR A AR A AR P D) BE S
FAd A S A Ak 25 B8 A W e ( b an 4 fk ) L SR AT
LIBRFF DI RE B A3 i Ts AR S 58 =, B A e i 44 il
L BERL S OB , 32 B R el SR BE N 2% (1 pHL LB
TR R ) AR 5 A DY B 3R AR R S R R
FR R LAt S A S AT, 5 R 4 S B ) BRAK 2
it ST M C B AR L 5 b TR ORD B 42 4] s AH B

12 AR A ZR X SRR SR R M AR 22 Tk e
AE A DI B T 2 > — . R Z B 3K RYT &
FHT DI RE A 000 J2 38 Ak 7™ i , G 47 17 B 10 15 W L S Tk
JEEA FURWE Y R A, R RS AR AR R A
RO LRI iz ki ER, DL A ki As = A L (B
Gy A RS S RN A ) 3E R AR LR A
2,11 RBRERIR ARZZAESR, BRI AR (AN 3 1 i 1k
FIE A FEHL KUY T2 AR B A A ) 9T T
R G AR VE AR E R YRR SRR RS . i,
AR 1 Dy fil A 0 TT LA 194 9 i 2 1 3 ) e A ) g K
P B S Jie TR 55 ) 19 BB 43 1 4, PRI, AT L
KRR A2 B SR AR K I P UEATIB 30, SRR A4
SR A RAE A R T 38 I R K RGO T K, 1D
5 A2 I B AL K (%) 2% T8 37 90 0 1B b e 2 A 22 ]

Vol.31,No.07,2010

PR32 i T U/ 0N o TS R ) A T s AR 246 00 Ky JHE 48 g AR Joi
S B R T T ) 4 T 9 e ) R I 2 T 9 e ) 1 R R
Sy AN, LA RE B IR B AR (AR R LB T R
pH) o {EHASER Y, SSBR A b AL 3 i T BE B 43 19
v B (UNAE B 7K RO BRAE R 58 B Bs A S g — 355 43 ) X
THRAEERAZMNIGER M EE, R 3B i ag R
SFHREAE 5~100nm (178 [l P9, PR L 3k S #R w1 Sl 2
AL T

SEIBR R A g 2 B A G R B AT RE B &I R, A R
TR BRI W . S5 — 5, B R A s N
T R 2 1 0 M ) (AR 22 15 B0 T 2 B 2R a1
), XAt T BE 2 S B R | A Rk A g 1a)
T HL, 22 B R A4 B HE B vh MR B 5 R Y, SRR Y
BB AR IE T e S ECEMT E B E.
b, BEAE G Bl I R B S5 F T ARDE L D Rt , e B S
T A 2R T P R R0 B 2R T N R DR AR SR Y
2.1.2  YekFLm R RS B R A A T
LT R T BL AR /N T 500nm (14 FLOR R , 33 Fh 2L R
BERR M UKRFLI” o ARG FLI I sE B & A 1R
ZAET T LA LU B4R 22 56 T 9k Ik no il 4 e
PEFNF) A SCRR o SHREED & B4 1T L ks 4 AW
L X B L AR P . KD RE S B A
5, 38 R AT LA 38 g e AR BT PR R M T e 2% ko B
fipad B o SRR b A 35 A AR I A AP A R LI,
PN K G5 2 AR AU EE Z 22 (E 2) ,#B
BESCH B —iz 3K Rz AR Fh I B0 1 HAn . TE
XFhEEMI R A R b R B ERBE R R AR A o

YIBE L 3 I RERR o
53 5 110 7K R 3 WIHFRIE | onn IR
% L
e ® Ik
IMNFLALH] o el I B

B A
B2 foh s 9K 2T s & 7

213 EYERYAKR T ERREYEEREY,
RS VTN 2 1 2 [ Rz B2 B S7 A A e
RIS (5] 8553 8 (A ) S 5A/E, —
A PR — B4 A= ) v TR W AT LA 43 B0 TE /N B Al Kokl T,
IX eGP K AT DA 2 38 B BE 43, I TE R 8 1 R
M 7T o R o

S UL VT A 2 ) SR KR 2 S
FLE(PLA) . HEFLIMe AT bt Tl A, 26 T
HEFIZ 3% 2459 | P VR T, (R T A SR B
S PO B 7E LW I g, O 58 A E I IR RN B IE B
PTG S G A 14 B 08 005 e B 52 336 2 1
PN H At Ty, R SR 2L IR 75— Fh 2 Bk T, in R &
TR R ARSI % H Y
2.2 ZKERE

BT ANK 53 R RN K R RE , I3 — Fh @ K B R
EET i Tl o B 2 75 LA, T sl 2 290 oK T B
29 KRB S phy A 2 22 2 0 K R £ b e )

2010450787 419



I{i.‘%tﬂ@h‘i

Science and Technology of Food Industry

Sl 7 U A A T AR AR B (121 3)
VYDV VD ®

A J o
@@@@%‘@ @@ @
rV_—~J e
@@@@@%@3 @D D

Lo Py

PVVVVVDD D @

?/""('\.JWJ Vk’\....}“d
K3 BREE -5 ST I 44 A

Fh T 0 A S AR 4 A B4 7 T AT DD 5 1 FH i il
B, B LB & T LA TR Dok A 7= m . A&
HEEC T ZHTAMEYOUKR SR RIS 5w
T3 R L RN B A R ) T3 s g R g
B s SZ K5y NI AR R, ol 2 B A A T
HuARAE DL 2 AR €002 XU L B 48016 77 A 0 B 771 1)
E2A LN

T, T B AR MR h 2 0E B B SRR T
B o BRI AR R AR 1 T SRy 22 0 45 1 v 2
o 24 4 SOFN S AR TR 1 B 4 5 e, (R R B 48 7K 53
T RIS AN o 53— 7 T, LAHE W A 25 22 40 11 8
Ji B8 SR e B 48 7K 43, AL FE B 4 S A R AL AR 71 7 T
KRG o T 2 TR D R s e
JEER T T 2R, WFoT N B 25 3aE o i A 2 5 5t
A WAEGINFI ST IS . B AT, 78 6 & 28 R I
AR Y 7 IR AL FR B IR A — RN D O
T T W O ) o 3 T I A 1 R i e

IR AR Z2 FiORS B J7 15, AH 9 oK i BSE— i R AR
Pt A AR S HL AT 14 4 S T EL T 5 ) I AR ) o
A R P4 R B TR T RIORK B 42 5T R T R MR BT . R
M AN T] , an B -G e 0T (2R L B FNZ2 8 P L g
Jo RS AR IR A, 0 KRV R A JZ2 BO AR IR . PRk, R
] 4 2R K R S ] LA 455 45 Fh D R T, 0BT A 7R L Bl
ZiER | I = e N AN S R
2.3 RAFHEMMPKE

TE LR AT AT Wi £ TV 400 2 B BE B A R R
TN GRS 4E RN KA

T FH & R, 7 ) 3t B AR A 7 I 9 K AT 4 AR AR
7N RAEAE 10~1000nm 22 [8], S 4R 5 3R 435 T — A4~
PRI &, T340, 90K 2T 4k T T AR & i T
EANFREE T &AL RO B S M 2R . R B K
JEURE AR 7= 4 K £F 4 B F 5 R WHIR A, BT RIVE A
H e 3% .

FHAKEF S —FF , DR W VE O 7 JE &5 4
AT B I, RGN KAE )12 1 FH 0K BEL S 44 44
PRI 2848 o AR, FEIE YIAREE AT, 4 2LeREH
22 H B GIESEAAGE A (1 gl A 20
3 HEXEM

= H TR A LT & AR B AN
PIERFR, T ER BE (EU) BB SR A &1 X 4 T 1 30 g 12 1,
{RRAE L A AR B . 28 & 5 2 5 R A B
JR) (FDA) BRABATTWE A 2 = 5, BB AR, -7t
AR ZZ PR A 1 7= L AR KE 2E A FDA WS 70 Bl P, I

420 20105207

tEHE &

WAZENE G =M I A= (OCP) [ W4, FDA 5
VE AT A WA 2 A= i ( product— by — product ) SA7 F&
R, T BRAE W A5 IR AR 22 7= i R 2 7 AR 9N oK S
T I, FDA AR “Ridt K/ N FEAR S Se gl (a5, 7
S, TG T ] F B R B i %) BT A4 L R 2 4 22 bR i
P24l . 2008 429 A, FDA 7E 5 B 2% i 37 2%
BT« g K Fo R BT 2:7 3 R i i —
ACYURFEARAE I AN, L 7] 57 MBS A AE T
B IGNKEE 25 7= dh L4l KAl i A0 9 oK i B s Jin 51
iSRS T AR

5 FDA (X0 S A R A 02, o8 B & i B2 SR
ST R (IFST) , — F Al 7 9 £l & 5 B2 5 FH R L
), FE R 1 — Oy He 5 v A RRORLAR KON SR,
T R BORF 9N KR FAE R 3BT B9 L B8 W AR G F B R
AbFR BRABMIEGE H e R iy, Rt R
Z 2 (EC) 5T 8 FH BLAT B0 2 ok WA 9 oK H R
e AR TR, £ X TR R AT BE TR s ok
A, R, B 2 B 2RISR 2 28 A 75 (case—by
—case) PEAT XUBS PEAd o 32 % = B 2236, S 2 R
Pres (RS) A2 K T2 Bt (RAE) 76X 90 K B R 1 8%
TEFZ M PEA T VAL Ja 2 1, 5 & i 43 41 2 v b 20 14 B
Hop gl ko 7 i s o 20 B BUM A S N 21 B T
PRBAEHNGE 01 O A T B g, T HL L Y 2 &
WL ORI AR L RS o IFST B, 24 40 s T N
B R INFME s, PR2E PToR AR S0 E—- dm i R
FHAE F I ARIE“n” (IFST,2006) , 2008 4E 12 A, Kk
HE 2R (EFSA) AN AR CHUKEL AR FAQ) , X442k
WAL HE B W) A P A AE B AR XU 2R o6 i, I
TAh EL I RE B9 L 2 R0 R A B9 AR 4N oK Ak 25 4 S5 B XL
[ DA i IR IS FH T T ARG R A A

[ 1 ]National Nanotechnology Initiative [ EB/OL]. [2009-04-21].
http : //www.nano.gov/html/facts/whatlsNano. html.

[2] 44, FEE,APE RRARBREARERAR
# R[] AmAF,2006,27(9) :271-274.

[3] Chen H,Weiss J,Shahidi F.Nanotechnology in nutraceuticals
and functional foods [ J].Food Technology,2006,60 :30-36.

[4] Aguilera JM.Why food microstructure? [J].Journal of Food
Engineering ,2005,67 :3-11.

[5] Blundell JE, Thurlby PL. Experimental manipulations of
eating : advances in animal models for studying anorectic agents
[ J].Pharmacology & Therapeutics, 1987 ,34 :349-401.

[6] Losche M. Protein monolayers at interfaces [ J ] . Current
Opinion in Solid State and Materials Science,1997,2 .546-556.
[7] Chinnan MS, Park HJ. Effect of plasticizer level and
temperature on water vapor transmission of cellulose—based edible
films [ J ] . Journal of Food Process Engineering 1995, 18
417-429.

[8] Janaswamy S, Chandrasekaran R. Cation — induced
polymorphism in iota— carrageenan [ J ] . Carbohydrate Polymers,
2005 ,60 :499-505.

[9] Charych D, Cheng Q, Reichert A, et al. A ‘litmus test’ for



@é:ﬂﬂﬁil

t®/EL

molecular recognition using artificial membranes[ J ].Chemistry &
Biology,1996,3.113-120.
[10] Helmut Kaiser Consultancy. Study; nanotechnology in food
and food processing industry worldwide 2003 —2006-2010-2015
[ R].Tuebingen , Germany ; Helmut Kaiser Consultancy,2004 ;80.
[11] Institute of Food Science and Technology ( IFST) Trust
Fund.Nanotechnology information statement[ EB/OL].[ 2006-10
—10].http ; //www.ifst.org/uploadedfiles/ cms/ store/ attachments/
nanotechnology. pdf.
[12] Friberg S, Larsson K, Sjoblom J.Food emulsions|[ M ] .New
York ; Marcel Dekker,2004 .353-412.
[13] Garti N, Spernath A, Aserin A, et al. Nano — sized self -
assemblies of nonionic surfactants as solubilization reservoirs and
microreactors for food systems[ J].Soft Matter,2005,1:206-218.
[14] Golding M, Sein A.Surface rheology of aqueous casein—
monoglyceride dispersions [ J ] . Food Hydrocolloids, 2004, 18
451-461.
[15] Flanagan J, Singh H. Microemulsions: a potential delivery
system for bioactives in food[ J ].Critical Reviews in Food Science
and Nutrition,2006,46:221-237.
[16] McClements DJ. Food emulsions: principles, practice and
techniques[ M ].Boca Raton,Fla;CRC Press,2004.
[17] McClements DJ,Decker EA.Lipid oxidation in oil—in—water
emulsions : impact of molecular environment on chemical reactions
in heterogeneous food systems[ J].Journal of Food Science,2000),
65:1270-1282.
[18] Chang YC, Chen DGH. Adsorption

thermodynamics of acid dyes on a carboxymethylated chitosan—

kinetics and

conjugated magnetic nano — adsorbent [ J ] . Macromolecular
Bioscience ,2005,5 :254-261.

[19] Gupta AK, Gupta M. Synthesis and surface engineering of
iron oxide nanoparticles for biomedical applications [ J ] .

Biomaterials ,2005 ,26 :3995-4021.

[20] Ritzoulis C, Scoutaris N, Papademetriou K, et al. Milk
(k3% 417 W)

[22] Est= , RAW HEAIRS S BEAAAHR[T].

IR S T kA4 ,1999,15(1) .27-31.

(23] &%, 4 AR T 4 b 4 B AR R AT 5[ T] A%
£ 15 A% ,2001(7) :39-40.

[24] ERAL, R EF .5 )3 R B &) 5 55 707 o B 2 5 5%
GRERABREERAI] AR P EHRFFIR: A RHAF
#,2000(6) :353-354.

[25] 4R35 AL S B AR BAC 0 09 R IR A4 A i 3 AL
YER e R [ )], B R SR Al ,2002,90(1) :22-25.

[26] & #65%F 35 5 vt R B 42 AL B K W ) 2 R 69 #F 0
[J]. 78 b A AH R 5 53R ,2005,33(8) : 144-149.

[27] &, §#F  F ARG AR I F 28 6
B [T]. % B g ,2005,30(8) :46-49.

[28] Catalina S, Romano, Karina A, et al.Synergistic antioxidant

and antibacterial activity of rosemary plus butylated derivatives

Vol.31,N0.07,2010

protein—based emulsion gels for bone tissue engineering[ J ].Food
Hydrocolloids ,2005,19:575-581.

[21] Riley T,Govender T, Stolnik S, et al.Colloidal stability and
drug incorporation aspects of micellar — like PLA - PEG
nanoparticles[ J | . Colloids and Surfaces B: Biointerfaces, 1999,
16.147-159.

[22] Morillon V, Debeaufort F, Blond G, et al. Factors affecting
the moisture permeability of lipid — based edible films: a review
[J]. Critical Reviews in Food Science and Nutrition, 2002 ,42 .
67-89.

[23] Cagri A, Ustunol Z,Ryser ET. Antimicrobial edible films and
coatings[ J ].Journal of Food Protection,2004,67 ;833-848.

[24] Cha DS, Chinnan MS. Biopolymer — based antimicrobial
packaging; review [ J ] . Critical Reviews in Food Science and
Nutrition,2004 ,44 :223-237.

[25] Rhim JW. Increase in water vapor barrier property of
biopolymer—based edible films and coatings by compositing with
lipid materials [ J ] . Food Science and Biotechnology, 2004, 13 .
528-535.

[26] Weiss J, Takhistov P, McClements DJ.Functional Materials
in Food Nanotechnology [ J].Journal of Food Science,2006,71;
R107-R116.

[27] Park HJ.Development of advanced edible coatings for fruits
[J].Trends in Food Science & Technology,1999,10:254-260.
[28] McClements DJ, Decker EA, Weiss J.Novel procedure for
creating nano — laminated edible films and coatings [ P] . US
Patent; UMA 05-27,2005.

[29] Graveland — Bikker JF, de Kruif C. Self — assembly of
hydrolysed alpha-lactalbumin into nanotubes[ J].FEBS Journal,
2005,272( Suppl 1) :550.

[30] Graveland- Bikker JF, de Kruif CG.Unique milk protein—
based nanotubes: food and nanotechnology meet [ J | . Trends in

Food Science & Technology,2006,17 :196-203.

IS S S SR SIS SR I S S I S S e e = S e = S e SIS e S =

[J].Food Chem,2009,115:456-461.

[29] Wei Q Y,Zhou B,Cai Y J,et al.Synergistic effect of green
tea polyphenols with trolox on free radical-induced oxidative DNA
damage[ J].Food Chem,2006,96:90-95.

[30] Sonia T,Simona S, Fiorella D N, et al. Antioxidant effect of
ferulic acid in isolated membranes and intact cells: synergistic
interactions with a— Tocopherol, 3 — Carotene and Ascorbic Acid
[J].J Agric Food Chem,2004,52.2411-2420.

[31] Medina I, Tombo I, Satue’ — Gracia M T, et al. Effects of
natural phenolic compounds on the antioxidant activity of
lactoferrin in liposomes and oil —in—water emulsions[ J].J Agric
Food Chem,2002,50:2392-2399.

[32] 67T, %%, TME,F Kb Ql0 54 4%
E R FAAE R B L [J] IR EF,2007,34(20)
3840-3841.

2010450787 421





