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Morphology Analysis of a Variety of Starch Granules by Using Scanning Electron Microscope
NIE Dan
Abstract

The morphology characteristics of edible starch with natural health care function were observed using scanning electron microscope. According

(Shuikou Entry Exit Inspection and Quarantine Bureau, Chongzuo, Guangxi 532400)
[ Objective | To compare and analyze morphology of a variety of starch granules by using scanning electron microscope. [ Method ]

to different characteristics, the morphology features of each type starch granule were summarized and analyzed. [ Result] It was found that sev-
eral kinds of edible starch on the market which were claimed to have health care function, such as lily starch, Radix Puerariae starch, Arenga
pinnata starch, mung bean starch, water chestnut, the morphology of them are flat triangular polyhedral, adhesion, pear shaped, kidney
shaped and oval respectively. The differences can be intuitively reflected under scanning electron microscope compared with daily edible
starch, such as sweet potato starch, potato starch, cassava starch, pea starch, wheat starch, maize starch. [ Conclusion] The study can pro-

vide reference basis for identification of edible starch with natural health care function.

Key words

Rifi 5 AT P R H s, AT R AR AR AT B
T FHVEAS I W SEA 2R M 22, T b 1 90 7 R B 22 1y
TETHREMITE R , ELITAS 25 0K . WA Il e B 26 7= Jn T T
SRR, T b LUBE T SR LAY TS A 1 B 4 ke
X SEANAR 25 AR K VE M AR L R 3k e b |22
AN R BB A R S SRR . S R
BEXTR A RAR BT RESS & HVE M HEA TSR, AR A IR F 2k
TERYEFI I HLBE T RRAE A 2200, S R AR DR D) BB B FHUE K
4 R SR
1 #Rl5H®
L1 el X5 AT LB TE R R ek B iE R /N
TERY \FERTER SR EIEM I T3 5 ATk SR TER . D
B e HERTE R pis e A BoE B A ORI T, R
{3 - HAS H 37 TM3000 U434 1 8 1ol
1.2 Fik Rl S s BORG BEZEAE 5 5 L, K DA Al T
WA KGR ST |28 A TM3000 {33 i gmes &, #k AT
MEE
2 ZERE5H
2.1 SHMEHMBRAMBETINE HasRa S
R AN RO A S R R () R R AE 7 4 F B T s
TEMTITR ) S Ok A2 R AE BN 5 IX 2 18T 1 gt
Xof A T R AORL , 25 T SRR AT R BB S IR A
[ E e 1 Rl T LR (1) i A e 28 Y oy s 76 el
BE T HUFRFE,

2.2 WIS EUTERTER T, B AT B ARTE R B

fEEEN B985 - ), %, BAEMA SR E RN, NFR > b
I EeMA,

Wi EHE 2014-10-12

Starch granule; Scanning electron microscopy (SEM) ; Identification

RIE R ok TLUE R S S B T M s, HRATR
IRORAETRESE I B HITE B, BT 2500 51 e ~F =M
K Z AR BUE TP LR, 5 0k SRR H % £
FHBEAR A 20BN R e by AE TR B e Ry /A
TERY RN OK AR BT 25 BRI AT T IX 53]

FA TN AR T RSHROR I, BE S B R
=T, S5 H A HIER B0 2 AR R S B P 2E AL o
BRI i V- B 2 B, B 7T 5 S P AR BRAN (3 3
BRES XY

BRGNS AR 1 20 TR 08 o 22 922 ThTASIURL 3 i
— T URL AT 3, 5 EORTER LD ER 1Y 2 T O 2
AL, (R DX T B AR B RO B K VE Ry FIZL B TE R /)N,
HERIE 2 R R A I, FORTER ML E e 2 7

BERBTE RS AR (Y A IURE S BUE , — S HE IR , — Sl
I580 5 J5/ IN A BGABORY, £2 PIE lE W BE  BEARSE 15 AR
Ty BTE A AR, DXSAE T BEABIE R A e A R s
FLALARUREAR A Ay — S I — S B B AR BUIE , T AL 2R 4 A
TER Jy e =E Y, (EAR 73R LR T oy TR 222 B R JE , 5 B
ER PP/ N UREA ), 4 B S A LS 2 3 A e o DX 531
LUBZEEANIUE 27l el IDE =il 8

LR EER PR A SR BORL 52 BT SR AR ELR, B
(UKL (B 5 O R , 2 e i, ORI A IR . 4x
TURL 5 B L TE R R R T B VERS , TR A b Ar e X
o, M TR 2 7 GRS S P , T M PR ) B 2 9 22 ~F- B

LhIEFYE R L O [, JOUAE S S KLU F) B [B4] J2 , 2 T K AR
SRt BRI H I, S R ) 2 T A
B BT HREER R T ORI 22 BIECR



11864 G R A

VERYIRL S PSRRI S E HA AR, e T B S X R AR AL, X S i i —
(Y CHES BEHERD , 5 SRR IO BN R INAR L TERY . ARG .

201401715 1629 FL D48 x500 200 um

20140116 15:41 FL 048 x20k  30um 2 = 20140115 18:38 FL D&7 x20k 30 um

fUO0S 002 GA0 JTRSMT BRIOMFOS 2014101116 1334 FL D48 x600 200um  TM3000-0334 201401/16 17:14 FL D48 x500 200um 2014/01/16 11:11 FL D49 %600 200 um

2014/01/15 17:44 FL D48 x20k  30um 20140116 1348 FL D48 x20k  30um TM3000-0348 201401116 1740FL D48 x20k  30um

2014101116 18:34 FL D48 x500 200 um

msbon R o
2014/01/16 1202FL D48 x20k 30um TM3000-0171 20140115 1724 FL D48 x20k  30um "TM3000-0330 201401716 1659 FL D48 x20k 30um

A Fa, [ ATEN B A b, 21 EEH C A o, BARTERY ;D A d, BERRSER) s E FN e SR ELTENS; F AN f, ARy ;G A g, ShE T s H A h, K2
TERY LA G BT TERY ;) A, AN VERY s K Ak, FORTERS
Bl EMFRAREBRERE

TEWFFE TG TER P B/NSOR AR TE R R 2 SR 5 45 M b 32 B LS T R A Y JE e R 5 ke Ol &

RBGERIBRIE . 3 T RE ST B IURLE A 1 & O FE3. A0




42 %33 A SHEHBEGRBERET OB S 11865
®1 FEEAERENTEBRIER S LB EFRFES T
RIS RERA JEAR AL RAF// pm
T TER Ao WEEMAIE RO, PR, T = A, KD ﬁi@ﬁg{ :80 ~95
JELRE 10 ~ 16
LLEVER) B,b  ZHE{ARY BRI /NA— , 2Tk, TEl E T & FREAR:S ~28
BARTERY C,e REIEZ WL 220002 W AU SR — 2 A AR ] 23 A1 SR EAE 4 ~20
BRI D,d A BRI BIUR S RUE , —ImifEie , — il s B/ AR AR R B s 1A :18 ~90 528 7%H:10 ~ 55

2
LREIER E,e B

S, WORCMEH A

DREVER PSS BT D T R S MR, T IENE 51N Oy A IBOR 5 T
RN G AT ORI AU B B , R T R4 0, S54RI N
KEVER  H b SBSCEEIY TRk R, KRR LT, 55 SR

WOV L TR TR L R , TR, 10 AR, L

AR 1 RTRE

EKIER K.k ZmiAR

R 2 HAIE , B B, T84 BB . BURLAYR AN, 38504 4oL

BORRY MBI 2 B, T (LR SR, B/ UL 22 R s B . ki S5 BA% .8 ~27

KA 15 ~75 ;%5%H:10 ~50
SR B 425 ~30
SR B A5 ~28
2R HA% .5 ~35

AOURL S i S DR, SR TGN, B ARITRL G MR, B/ N BURC L BT i P TRFEE 20 ~ 38

JEJE.5~15
%ﬁﬁﬁéﬁ ~30

3 i

Z5 L id , dd aed iz I 0 e B KAR R D REDE B
FHBER AT IS R B, J LR Tl _E B AR A PR RESE i £ ]
TERAN T EA B ARTE AT DR IE AT | kT T b B TR
by, BT 730 50 0 e - = F0E R 1 22 T AR BOE
T REREIE , S50 ks SRR H B RN - L8 5E R 5
FERETE Y AETEN B TER INAETERA TOKFEA LS
e RIINTEAT I DA FEF 1 P L AR L O S e 1) 22
59, T AT A 1 B S [RI R S B e o stk
PR BT FIORE e FEL B2 T A 4148 IR 7 T 45 b i
(2250, AT SRy T B R T8 ST 3 L e b iR ) Lo
AR TSR

S 30k

(1] F2HE, F0, O30, , 5. R E B o DL T & A Ry itk 1y
HROES)]. iR, 2011,32(15) 274 =79

(2] PR, R R ARt Pl R R e R o e [T ] PR B
£412,2006,6(4) :67 ~T1.

[3] STODDARD F L. Genetics of starch granule size distribution in tetra-
ploidand hexaploid wheats [ J ]. Australian Journal of Agricultural Re-
search ,2004 ,54(7) 637 —-643.

[4] BECHTEL D B,ZAYAS I,KALEIKAU L, et al. Size-distribution of wheat
starch granules during endosperm development [ J ]. Cereal Chemistry,
1990,67(1) :59 —63.

[5] CAMPBELL M R, LI J,BERKEEL T G,et al. Variation of starchgranule
size in tropical maize germplasm[ ] ]. Cereal Chemistry,1996,73(5) ;536 —
538.

[6] TESTER R F,KARKALAS J,QI X. Starch-composition, fine structure and
architecture[ J . Journal of Cereal Science,2004,39:151 —165.

[7] LEACH H W,SCHOCH T J. Structure of the starch granule II actionof va-
rious amylases on granular starch[ J]. Cereal Chemistry,1961,38.34 —46.

GG G G S S S S S S S S i G G GGG G G S S S O S S S o G GGG S G G S S G S S SO SO SO WPl Wy

(E#% 11831 )
&, AT LABEATHERE V8 S AR
(4) BERER A KRS BT, (AL A e e

BRI AT RE , A TR SR R S, W% 5y gl Ak, (A B = A=

‘H\E“/ N o

S Z 30k

(1] Z=FI5, 405, ST, 5 BRI IR R S M S 57— DL
TR E X ERT AR . 22k L RlS,2013,41(26) 10770 -
10772.

(2] MRz FET a5 N s R A S ——
YR SR T IR TR 5 4b [ . 2eiiefe 2-ai#z, 2014 ,20
(6):97 —99.

(3] FEIEER, FhscEs, Tt R B i ot AR [ .
MY AIR R 5146%,2002,3(11) :38 —42.

(4] EXHNIE, W7 BRET S ST R i P N o I e B —— DL T
REFH BT A Cl//Hh ERAEER A2, 2008 FRIEEAERE
EERE ot K ST 3B (R8s AT TP B L R 2 HY At
2008 ;1249 —1252.

(5] falsid, i, B, 5. S AR S SR SR R S 1
FIsENRE [T ]. PR ,2014,34(1) :207 - 212.

[6] CHANG J I,TSALJ J,WU K H. Composting of vegetable waste [J]. Waste
Management and Research,2006,24(4) :354 -362.

[7] LU F,HAO L,ZHU M, et al. Initiating methanogenesis of vegetable waste

at low inoculum — to — substrate ratio ; Importance of spatial separation [ J].

Bioresource Technology ,2012,105:169 —173.
[8] NEVES L,OLIVEIRA R,ALVES M M. Influence of inoculum activity on
the bio — methanization of a kitchen waste under different waste/inoculum
ratios[ J . Process Biochemistry,2004,39(12) :2019 —2024.
[9] R, KT e =2, 5. RESIR B B i S i i (e se iU
WFgRLJ]. ATFAERENR ,2011,29(1) 76 —80.
[10] M, G2, SEANES. B Ay B A B T b5 e [T .
PR A TAE,2005,13(1) :35 - 38.

(1] sE20%, 4R, 2o 01, . BREE Datny N ARERHIR R UL EERE M
ARSI [ T ] PREERIEAAR,2012,32(1) 1232 - 240.

[12] FFS27%. QU RTRER R R B i E2E [ M. st dbak
b, 1994

[13] AL, (RIRA, REE. S AT " B VA B TR 5 4 [ 1]
PR TIAE THE,2005,13(1) :35 - 38.

[14] sEotiH. SEARP A SRR 1], fall AR, 1996, 12
(3):46 —49.

[15] EL-HAGGAR S M,HAMODA M F,ELBIEH M A. Composting of vegeta-
ble waste in subtropical climates[]J]. Inter national Jounral of Enivron-
ment and Pollution,1998,9(4) :411 —420.

[16] BUINES MR, PR EE. ST R MR AR AT 3 28 I 5o fee
TERLT]. md=r244%,2000,20(3) ;12 - 14.

[17] W00, iR, SE AR, 18 A SR B AT b 5 4L [ T ). B
A THE,2005,13(1) :35 - 38.

(18] B il BT EMEE SBCEN T EE ],
HRRTTE AR A4R,2008 (4) <3 -6.



