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Research Progress on Preparation and Application of Starch
Nanoparticles
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Abstract: Starch is a kind of biodegradable biopolymer with a wide range of sources and low price. With the development
of nanotechnology, starch nanoparticles have become a research hotspot due to their unique properties different from native
starch. In this paper, the structure characteristics of different sources of starch is introduced, the preparation of starch
nanoparticles of top-down and bottom-up method and the advantages and disadvantages of various preparation methods are
summarized, the effects of starch nanoparticles on Pickering emulsion stability, performance improvement of composite
material, delivery of targeted drug and adsorption of industrial waste water are reviewed, and the application prospect of
starch nanoparticles in food, industry, medicine and other fields is prospected in order to provide the theoretical basis for the

research of starch nanoparticles.
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Fig.1 Chemical structure of amylose and amylopectm
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Table 1 Amylose and amylopectin contents of common starches

Pl HEEEM & (%) EERTE%) SH
K 26~29 71~74 [8]
EEEEEPN 20~25 75~80 [6]
ok 0~3 97~100 [9]
INE 18~29 71~82 [10]
g 11~25 75~89 [11]
i 24-30 70~76 [12]
HE 16~22 78~84 [13]
JRE 29~45 55~71 [14]
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Fig.2 Preparation of starch nanoparticles by top-down and
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bottom-up methods
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Andrade 252 DL AL SR GE M A JRRE, SR AR S RS
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A AT LRAK BB 1A, -G BE a1 31 1a1AH
HAEMBD, BiEEEAK . Haaj 55" DA BT R K IENY
SR, SRR PR P R DE A B R MAICIRAL P 75 min
J&, FEMRIAE H 30~100 nm FITFERS A JI0RE, 475 I
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ARUEE N, TERH RIS BERG T, RIAR A ARAS, Rids

M 3~6 um U /N F] 10~20 nm, Apostolidis &5 P4 2R
JH i X4 STk 1l A8 K BE Ry 9N K UKL, 7E 250 MPa
THET 4 RISMAEIN R, 3495/ INRIAR A 540 nm,
SCRETERYEE AR o AZIERAERS) A SR R
Bk, R FH i R 24 S0 ) A5 AN A SR R B A5 R AT ik

46.12%, PR MG [RDE, SF-HPkiAE Sy 214.3 nm, 55
TERIAH ARSI AR, 45 SR | Bt Ao] LE TR 4

e H R34 T HREXT U B SR Bk I e 71

Ji, 45 TP B 7= 3R 51K, AN BEARUEAE & A B A

TSRS, Vip iy oaa N A VA

2.1.3 BEREEVS BREEVIE R HEESEE . Abk . fEdy . 5y

B s A LA FH St g2 [T A4 UK 114 i A4 2 4 RN

BT, FEERE AR T, A R U AR R E A, TT R

SRAL A N PERO, B T Ak E R R (e, —F

ARER I ERJT % . Lin 25507 SRHBRES L 55 4% 55
TERSANAGIORE, BIFESTERY 90 min J&, RISF-HRi15 2
S 120 nm FOTERY PR FIURL, J90RE 3% ke, 2 Bol
R, FLLE Sh L5 7= A2 T TEANHH B 45440, WK SRR AN

i B B Bk s T R SR BE Ay, W BRERE T S R AR TE MY I

6 fif. Ahmad 459 SRJHAT R EREEHLXT i | 22471 F1
SEFRTERY UL THLARALBR, 6500 Sh I . 25 A FISEEfs e

AR B -k A R 343, 271 A 855 nm, BRI
Je HAL AR B AN RE R, By UASKRA T, 5K

SRUEWIAH LL, TERY NI LA T i (1 2 A T 11

PESE TR, I B R K B T R R T R

F7. Dai 252 % AT R BRI £ AR TER 21T
HUBRAL B, YBREENTE] A 30 min B, AT7EARLE hsh
TR R BSHR R T TR 2544, BRIES 3 d Ji n] g EISF
YIEARZIN 31 nm 19 RITE JE Ry @R ks, Foil 45 19
1958 19.3%. (HERESL i 7 2R FH s M RE A i
VAT A TR B ] b B, P AR 3 s EFE, 7 Tk |32

FIFRKRR S -

2.1.4 JMNETHEE T H SRR SRR

AR E S BT AL RIS & A A4 IOW AR SS &

M2, HoREMORAA R &Y ERE s A =i R &

Yy, LEF T R E P, AR SN 42 1 4 BRI RN T

HAW S ST, [ A PT DAY B AL AN [ELS 5 AR,

SN IERCE R . AR, (EURRARXERE K, 2

HAL—ME. Giezen 450 RISV HT HHEETERURFT
LR R TR S TER A ST, G mT 1638

2 I, AERR TR IR | TR I AU 1 R R, E

Ay R A= BH 45 AR AL, BT Ok AE /N T 400 nm 1)
TEMP AR . Song £ L K FERY M IECRE, SR
S BT H R, A ERAS BRI A in A AT LR g R i 5 )

71, B RN FRBORCALAR 8N, 76 75 °C IRBE R EInsg
I o] A B TE R N AR ORI A 160 nmy, B R

PR VEA VLY i BEARAIR, BRI AIN TR vERy . SOviH

HA SR — AT LA [T 8 A 2 R ORI 7 i1 8 Rk

PRI T, N a8 E B SR, TEARSKRA TR

U0 R SRR S

2.1.5 mEhireimiask s G EgR S E—FhiE it
SEWR | HAS RN AR AT 1 43 MR T R 0 7
i T H, B\ Ry — R 7 R AR, w1 LK
ROr T WL BB /IS i B, I RRAS DI EINE R,
FL SRR 0T ATEDERY o3 = F Bl 3k, T /K i
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Lamanna 550 SR FHAMIFS S 2 5 S 0 A RNk oK
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40 °C 54T, MRS AR IR TER T 7 d 7K
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WEIRIFE, Kt A 40~70 nm., Jeong Z50® R FHER AL FI
A A TR M A MK PR K S el SO RO UE A, WL B DE Y
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A, SEERGWIUIVE, BEISTE AN KRGk, PRIH
FRAVE T AT SR P, BRELTHAED | XA ERAN &M
2 3| Ok k22 1 JCTEM, Dong S5 3 L 4N KT
VEETEFAG A 00 90 2 DER W P I A TE K 2l 45
TEMIZIK IR . HTERI L 100 mg/mL, #E75 R
60%, BHA L 1:1(v/v) B, IASIERS 9 AR -2 ks
2420 130 nm, K253 A 875 . Winarti 2507 LAY
FEUER M ER, SRIE T B8 G U IE AR A AT 0E 8
AR, R LY 78.6~538.7 nm, & BLAE UK B A&
HALBRRE S, iR as AR 2 A As . gk
DIVERSH THA NI FWEDTGER], Al e A HLE T
FRE, IR Y
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B = 7y G = K5 5 S s V1) i U A (1 R 527 A 1WA
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A, SRS A WX BT R R 15% PG 5T oK
TERYVEA T SR F45 o, 98 TR 60~120 nm, &5
B 55.4%. P7RIA 85% LA I I T R 4N K R
Gong S5PY DUKEAKGER A 50}, 18 ok 865 22 Wiy S b
FAS ) el B SR 2R W, ) O DR UL 19 45 i B TS 3
49.04%, K5k 30~50 nm. SR HIEE 2L VER UE
AT ST AL PR, Tt o] A= S5 A F RSO R AR AR SE R 11k
R LA 2 RIS AT AR, SR SRR AR A 2
Pz o W I A= vk BARORAS | FBI . S A
TR PRI A, LR A& ZORAN S, HE TP K
HRE A= 77

P2 T A ] A VE Y AN K UL
Table 2  Preparation of starch nanoparticles by enzymatic
hydrolysis and regeneration

o FERRIREE MEAEMIE] DIAEJRRE IARmpE ORI

L S S T S S TS S (S S R
/S 56 8 4 12 70~100 [52]
£ 58 8 4 8 90~160 [53]
O s 8 50 12 20~100 [54]
ETF 58 8 50 6 16~242 [55]
N 65 18 4 24 86~130 [56]
R 60 24 4 24 90~169 [57]
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7 AT AN AT 396 bW B R PR R AS AR AR i A T
3.2 EAMH

ELD R Y S B (= B A1) NG WS E2 . B SR STATS )
Bl S5 2 A FRAE e, B AP LRPERE | B
PERBFNIE B B, B 5, B TE AR GIORAIUR 2 A B R
FREGA AR AT, AT AR S 2 S AR HE
PEREFNAE W ER) . Wang 25040 SR S R4 5T
A5 AT i) A AT — a2 U B 1) L DA G R
Br, B H S RARAR I N — Ak IR S 5 2 A kL
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