BENGRaBEESARN S MAREMN SR
S, BRE, RF, 4860, 478k, $hd4h ™ (dusihaegsep:, dbar 100191)

WE.HH AASHGRARROXRIBEHXBL BEBS SR80 I&RN AENILE, Fik ARETAZRLS
BHA(GIFFF) 2 8 & AE 5 FP R, FiH R D84 B b, AR b3 B4 (OM) Aedz 6 w47 (SEM) R AETG & P4 42,48 5
rH 2 sh 3 (FT-IR) Ao X-SE & AT (Xoray) 78] 45 fh & M An 45 04 B, SUR Ko7 B2 Ak i e iR eg e, G5R S A
TR BERXBBEENREEZF; BERDEFAR, BERR; TR LN QA B I LT &M e ) T B Ffe
HAastas B T —5; T4 A TG, A/ LB LB MK, & 5 EM4F, &8 GFFF e85 8 R imimh Mk
H ekt 5 KBk 4 B bk GrFFF f= OM SEM #= LDSA 64 & 4E 25 % AL A — 5t

KPR EAGRS BREABEFRAL 5 5B A LR

doi:10. 11669/cpj. 2019.04.010 ~ HE4ES:RI17  XHEIREM:A  XEHS:1001 -2494(2019)04 - 0312 - 09

Separation and Characterization of Five Kinds of Medicinal Starches by Gravitational Field-Flow Fraction-
ation ( GrFFF)

GAO Ye, LIANG Qi-hui, SONG Yu, ZOU Yue, SHU Lin, HAN Nan-yin " ( School of Pharmaceutical Sciences, Peking
University, Beijing 100191, China)

ABSTRACT :OBJECTIVE To study the large/small granule number ratio, granule morphology, crystal structure, amylopectin
and amylose ratio of five kinds of medicinal starches. METHODS Five kinds of medicinal starches were separated and charac-
terized by self-assembled gravitational field-flow fractionation ( GrFFF) instrument and the proportion of large and small starch
granules was calculated according to the results. Optical microscopy and scanning electron microscopy were applied to characterize
the morphological property of starch. FT-IR and X-ray diffraction were used to obtain the starch crystalline structure and crystal-
linity. The contents of amylose and amylopectin were determinate by double wavelength method. RESULTS The large/small
granule number ratios of the five kinds of medicinal starches had obvious difference. The size difference was obvious and the
shape was different. The change trends of the order and the amorphous structure of different kinds of starches were the same as
that of its relative crystallinity; the higher the amylopectin content, the lower the amylopectin/amylopectin was, the better the
crystallinity was. CONCLUSION  GrFFF can be used to characterize and separate large and small starch granules, and the re-
sults are in agreement with that of other methods.
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Tab.2 The number ration between A and B particles of differ-

ent kinds of starch

Varieties of starch Resolution(Rs) Ratio( B/A)
Wheat 5.54 11.0
Corn 4.16 8.9
Potato 4.10 4.2
Pea 6. 86 5.2
Waxy corn 4.96 14.5
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Fig. 1 GrFFF fractograms of five kinds of starch

A - wheat starch; B — waxy maize starch; C - potato starch;D — pea starch; E — corn starch; 1 — A granule; 2 — B granule
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Fig.2 The light microscope pictures of different kinds of starch
A - wheat starch; B — waxy maize starch;C - potato starch; D - pea starch; E —

corn starch
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Fig.3 The SEM pictures of different kinds of starch

A - wheat starch; B - waxy maize starch; C — potato starch; D — pea starch; E —

corn starch
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Fig. 4 The FT-IR spectra of different kinds of starch

A — wheat starch; B — waxy maize starch;C — potato starch; D - pea starch; E - corn starch
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Fig. 6 The size distribution of different kinds of starch

Particle size / um

A — wheat starch; B — waxy maize starch; C — potato starch; D — pea starch; E — corn starch
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Tab.4 Size distribution of different kinds of starch. % , n =3

Varieties of starch d(0.1) pm d(0.5) pm d(0.9) pm
Wheat 9.94 18.67 32.52
Corn 10. 21 15.35 22.72
Potato 17.29 31.67 55.94
Pea 17. 46 26.22 39.00
Waxy corn 9.85 16.01 25. 65
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Tab.5 Percentages of amylose/amylopectin of different kinds
of starch

Varieties of Amylose Amylopectin Amylose

starch /% /% / Amylopectin

Wheat 54.8 29.8 1.84

Corn 57.4 21.3 2.70

Potato 26.3 72.9 0.36

Pea 42.4 59.7 0.71

Waxy corn 0 99.2 0
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