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Abstract: In this paper, the starches from two distinctive plants, namely, the starch from Haimen taro (AAS) and the starch
from Wanggqiao fruit taro (CSS), were used as raw materials. With commercial sweet potato starch (SPS) as control, the
physicochemical properties and in vitro digestion characteristics were comparatively analyzed. Results showed that the
purity of the three starches was relatively high. The amylose content of SPS (53.4%) was much higher than those of AAS
(36.2%) and CSS (26.3%). Infrared spectroscopy analysis indicated that the values of short-range structural order index
(Rygaa/1022) of AAS and SPS were 0.91 and 0.92, respectively, which were significantly higher than that of CSS (0.79). X-
ray diffraction results demonstrated that AAS was a typical A-type starch, while SPS and CSS were C,-type starches.
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Scanning electron microscopy images revealed that AAS and CSS presented various shapes including spherical and

irregular polyhedrons, with particle diameters of 6.1+1.9 pm and 3.1+1.2 pm respectively. Chain length distribution

analysis revealed that the amylose molecular degree of polymerization of AAS was significantly lower than that of CSS and
SPS. In the branched part, CSS had relatively more A chains and B1 chains, while SPS had the most B2 and B3 chains. In
terms of physicochemical properties, the solubility, swelling power, and thermal stability of AAS and CSS starch gels were

all lower than those of SPS. In vitro digestion characteristic analysis showed that before gelatinization, AAS contained

approximately 22% rapidly digestible starch (RDS) and was the easiest to be digested. After gelatinization, SPS (containing

approximately 30% RDS) was more resistant to the action of digestive enzymes, while the resistance to digestion of AAS

and CSS was similar (both containing approximately 40% RDS). Therefore, AAS was an A-type starch with uniform

particles at moderate particle size, and easy digestibility, while CSS was a C,-type starch with smaller particles, slightly

lower structural order, opaque starch paste, but better resistance to digestion. The research results can provide a reference

for the development and application of these two new resource starches.
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Fig.1 FT-IR spectra (a) and deconvolution (b)
spectra of three starches
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Fig.2 X-Ray diffraction patterns of three starches
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FRUER AR B 7 WA ZE R An®] 3 s, AAS
1 CSS EELERIE | ASHLI 1Y) Z2 1 A 45 2RI AR, 9t
BIFI/INAS—. AAS JERT IR RGN, 54T TER
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Fig.3 Scanning electronic microscopic images of three starches
T BRAEECH 10000 4%, #7710 pm.
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Fig.4 Chain length distribution of three starches after
being de-branched
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A DP,, 53 5IACER Apl FT Ap2 DX f5e RUGE{E X I 1
RGP SPS 1Y DP,,, fH(15.8)M%/NTF AAS(17.5)
F1 CSS(17.5), 1 H: DP,, fH (62.9) B K T 4 %
(57.8). =3 DP,,, Fll DP, , {HI KT SCHkIRIE 1Y
FKFERI (DP ;- 8.88; DP , 5: 22.16) ), (HIZIT ThES
BEVERT

MR 53 ST 0, GEMY 19 S B H AT 43S PO AR
A, B A 4% (DP 6~12) . Bl %% (DP 13~24) . B2 4%
(DP 25~36) Fil B3 4% (DP=37)P7, 53513} b FeF M=
PICSC RS . RA— 53 S8 . BAA TIN5 5
PSR FLEA =l 255 S S5 . TEASHTTE T,
TRPGERT £, £gq Ggp F £ FITEFIIHE 14%~16%.
21%~30%. 9%~13% F1 20%~23%(F 1). KELER
SRR L FRAGR S R R), R AL fo EE R S AN
il s B BE AR A B P, R K PE AN RS DL 3
TS RIRARETER T AL B1. B2 il B3 #EAHXT

Lef5]43-551°A 33.8%. 46.9% ., 12.8% Al 6.5%2", A<t
FEH =P IERY A B3 B & Ehig & R e, B
= SZARRE

1 4RI A EERCR: L R R SR A T T

Table 1 Percentage of the number of four types of starch
chains relative to the total number of starch chains
B s £,(%) iy, (%) f0(%) f5(%)
AAS 14.4+0.2° 25.840.3° 11.5+0.4° 20.6+0.2°
CSS 15.0+0.2° 29.7+0.4¢ 12.3+0.4° 20.3+0.2°
SPS 15.8+0.1° 21.8+0.2° 9.9+0.1* 22.340.1°

1E: Ak (DP 6~12), B14%(DP 13~24) , B2{%(DP 25~36) fIB34%(37<DP<
100); [FIFIASRI“FhEFm 25 M AEAE 8 22 5 (P<0.05), 2],

2.6 GERKE. AREFIERE

TIE] B R £ 5 PT LA S R GE M IR K AL BE FT . TE
WA R, TEA UL R I B G R TS AR B TE A P9
FREE Y I T, AT S 30 0E R K i SR g e . He
22 2 AT A1, AAS FIl CSS ¥ BEARXT AR (<5%) , AT
HEfEHH T AAS Fll CSS FHXTHE & Fund B1 Al B2 %Y
S, A5 R Uk B XE I A AT BT AAS
CSS By K B i K T SPS(P<0.05), 3X Al S K
Sk SPS HAT i BB TE R S AL

175 AH B R R ANE JE MR 10— D I IR bR, BT
ok /N BERKBE T . AR VE R B e B DE K/ S
BEFERY LAY, A 1% R T CSS JERM Lk
B, T AAS FIT SPS AU BHEAR & . Ik, AAS
AN TR R . SRR AE IS I B B R T, T
CSS NIiE A F X35 B BE LR AN B AN T SCHik
Hi 18 1 TH AL S E R W EE BH B Dl 28%, S5 AR AAS
1 SPS 4550,
2.7 BHOFEMR

SAPRERIRAAIREE (T,) | WL (T,) . &Ik
BE (T ) A ASE (AHD ANER 2 ik . FEn#fad iz i,
MR EETFEE] T, B, JCETE XIER - F AR, 51
R AT I 53FHEAE, G BTN T35 i DX 3l g g
BELEAR R A AR B2, CSS 1Y T, T, Fl T, {EL =5, %
B A RS E M, R & SPS, AAS g i fk,
faE iz X FIMEARE R (AT, T~T,), SPS.
AAS F1 CSS [ AT {EAKUCH 21.3., 27.8 Fl1 14.7 CP?,
L AAS PG AS YO FE R, 156 A HOR A B o Sl 22
1%, 11 CSS MMk R IR TR BERAIR, (B TE M TR
oA PSR R ASAR Y. P AT N TSR]

K2 FUERIOEIEE AR | BRI LS5

Table 2  Solubility, swelling power, transparency and gelatinization parameters of three starches

B R (%) KB (g/g) B (%) DSCHMT

T, (C) Tp(C) T(°C) AH(J/g)
AAS 4.9+0.9° 11.7£1.3° 24.143.7" 56.7+0.4" 73.120.9° 84.5+0.3" 9.7+0.6"
Css 4.6£0.9° 13.5£1.4 3.6£0.3" 77.0+0.3¢ 83.3%0.1° 91.7+0.8° 14.8+0.1°
SPS 13.7£0.5° 22.1£0.5° 28.1£0.2° 62.9+0.3 76.0£0.1° 84.2+0.2" 13.2+0.4°
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