< B2 GO SCHARAE)  (Scopus) AL KBD T
- « SUUFBF BT H 3% DOAJ s R T
2 2 * 4l (R CA  PIERHE B DMFICSTPCD
B AR FIRCCSE

o S (frihFHESCHE) FSTA

SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY o HAF A ARG LG Bt IS T o W ER B DI TIA
o ST i (WICD) 7% o [ 2: P2 Sino Med
o fr SRbE S TR R I B RO % H s — iR T
¥ HT]  ISSN 1002-0306  CN 11-1759/TS & ARS: 2—399

JEEHIHR BEX =R RIS YR B ST EE 45 e R B

HOE, WHE, 54, AP

Effects of Substrate Concentration on Debranched Recrystallized Starch from Three Different Sources
TIAN Xia, TIAN Mengyang, WANG Zhiwei, and ZHOU Zhongkai

TELR I View online: https:/doi.org/10.13386/j.issn1002-0306.2022070270

TRAT RIS HAN SO

Articles you may be interested in

N [7) SR HOA) FORTE R S T4 b 2 708 Ak
Composition Changes of Debranched and Recrystallized Corn Starch with Different Branch Ratio
B hin TOlkRHE. 2019, 40(20): 66-70,81  https://doi.org/10.13386/j.issn1002-0306.2019.20.011

B -G 45 5 10 S AL X F 25 S ROK e R I A AN S5 A4 52 0
Effect of B —cyclodextrin Combined with Deranching on Digestibility and Structure of Recrystallized Rice Starch
B TEHE. 2019, 40(10): 610,17  https:/doi.org/10.13386/1.issn1002-0306.2019.10.002

i SRR = ol KUK B O 50
Research of Debranched Indica Rice Starch including Three Kinds of Aroma Compounds
B TAkRHE. 2018, 39(24): 203-208  https:/doi.org/10.13386/j.issn1002-0306.2018.24.035

RO TE X A R & AL A 5 T
Effects of superfine grinding on retrogradation properties of tapioca starch

i TR, 2017(24): 44-47  https://doi.org/10.13386/1.issn1002-0306.2017.24.009
AR BETE R 7K B 1) ] 5 S RATE

Preparation and Characterization of Tapioca Starch Hydrogel

£ Tk RHE. 2019, 40(6): 49-53,61  https:/doi.ore/10.13386/j.issn1002-0306.2019.06.009
R UK R AL DT A S A 25 1) S AR 5 e

Effect of Micronization on the Structure and Digestibility of Tapioca Starch

£ Tl BHE. 2019, 40(7): 30-34,40  https:/doi.ore/10.13386/1.issn1002-0306.2019.07.006



http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2022070270
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.20.011
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.10.002
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2018.24.035
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.24.009
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.06.009
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.07.006

544 % 511 ) i Tl B Vol. 44 No. 11
2023 4 6 H Science and Technology of Food Industry Jun. 2023

HIEE, HAFEE, TR, 45, IRPIHR OO — Pl AS [R] R U5 J SC JE25 A S AR [J]. B0l Tl BH, 2023, 44(11): 95-102. doi:
10.13386/].issn1002-0306.2022070270
TIAN Xia, TIAN Mengyang, WANG Zhiwei, et al. Effects of Substrate Concentration on Debranched Recrystallized Starch from Three
Different Sources[J]. Science and Technology of Food Industry, 2023, 44(11): 95-102. (in Chinese with English abstract). doi:
10.13386/j.i1ssn1002-0306.2022070270

RS-

YR BN = FR ISR IR R S E
2 EVER IR

H 8% 55, Bl
(REHFRFERMFE 258, XiZ 300457)

P

l“"*l‘

B BAZATRRRICS (FEBERN. KEH. 52h) AR E, SHRRITHLETEHLE,
DATRMR BT Z R L EE RS, Ko, B, BRI RF A RFRG R, ERET,
RiEHEZ@AFALILR, MELELRHZERNHRATALLTRKEY AR L, L EMAD KGR K M
iﬂéaﬂaf KR AR B3 A 2 e N B3 KA Y BRIk, MBIt E (G) & THESEE (G,
BIRIRE IR, MM FE (DO) ¥ TEmUZRE (DD) ¥ LA, sk 2RihfRERHERKK
Pk (6%, 10%) K ILHE IO, Mo s b AT FRMKE (10%. 14%) K I K 5 & 6945 514
DD {E R & K 3G e d o)y ORKE A 18% MR oh) AR MR K E I XA L&, 2T R
WL, AR KL T AR B R BIE BAE K F AR A, TWA TR S AR 094 oA R B3,
EEEIR: BRI, RERD, iy, 28 ML, T4 OF5%.5
HEFHS:TS201.2 SCERFRIRAS: A SCEHRS:1002-0306(2023)11-0095-08
DOI: 10.13386/j.iss11002-0306.2022070270 AT RF: EI R

Effects of Substrate Concentration on Debranched Recrystallized
Starch from Three Different Sources

TIAN Xia, TIAN Mengyang, WANG Zhiwei', ZHOU Zhongkai

(College of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: Three kinds of debranched recrystallized starches from different sources (common corn starch, tapioca starch and
pea starch) were used to investigate the effect of substrate concentration on the morphology, size, crystal structure, thermal
properties, gel properties and other functional properties. The results showed that the surface of native starch was smooth
without pores, and the integrity of debranched recrystallized starches were all destroyed and not significantly affected by
concentration. The particle size increased with the increase of substrate concentration. The relative crystallinity of three
types of debranched recrystallized starches decreased and then increased with the increase of substrate concentration.
Compared with native starch, the storage modulus (G') of the three modified starches was higher than the loss modulus
(G"), the gel strength was enhanced, and the thermal stability and degree of order (DO) all decreased while the degree of
double helicity (DD) increased. The modified corn starch and tapioca starch showed weak viscoelasticity at lower substrate
concentration (6%, 10%), whereas pea starch showed higher viscoelasticity at medium substrate concentration (10%, 14%).
The value of DD decreased with increasing substrate concentration (except for 18% sample with substrate concentration).
The thermal stability improved with the increase of substrate concentration but was still lower than that of the native starch.
It follows that the ideal debranched recrystallized starches could be obtained selectively by adjusting the substrate
concentration, which will provide ideas for the integrated utilization of different kinds of starches.
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Electron microscopic contrast of different sources of recrystallized starch
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Comparison of D10, D50, D90, (D90-D10)/D50 after
recrystallization of starch from different sources

Table 1

2 DI10(um) D50(pm) D90(um)  (D90-D10)/D50
6%CS  16.01£0.33¢  54.36£0.39*  91.89+1.31 1.39+0.01%
10%CS  37.08+0.39°  94.38+1.10"  177.60+2.68" 1.48+0.02%
14%CS  36.19+0.42°  105.30+£0.14" 213.90:+0.84¢ 1.68+0.01°
18%CS  46.24+0.84°  130.60+0.00° 234.00:+0.28" 1.43+0.00¢
6%TS  31.09+0.29"  70.82+0.84  128.90+1.83' 1.39+0.02%
10%TS  36.71£0.98°  84.23+0.14"  158.60+0.84" 1.44+0.01%
14%TS  42.80+0.56°  96.40+0.35¢  171.10+0.428 1.33+0.01¢
18%TS  49.3240.12° 132.60+0.56" 236.60+1.48" 1.41+0.02¢
6%PS  46.89+£0.34° 114.20£0.14° 194.70+£0.07° 1.2940.00°
10%PS  40.88+0.29 121.00+0.00° 227.90+0.28° 1.54+0.00°
14%PS  42.8240.35¢ 122.20+0.14° 228.70+2.19° 1.52+0.02°
18%PS  56.17+1.71* 155.00£1.52* 263.10+2.58" 1.33+0.05¢

Al — PR A Rm 25 5 W 3, P<0.05,

2.3 XRD {iTStEE ST

&l 2 R T AN RIS S FE 4% S TE A A
JETERY AT 5 I B X 0 AR X 25 SR8 . T ) o
PR B P HIR A BE (DP) Fngh i 2544k, niit
B VERYHC A I, R 2 n] R K
VERBSFNARZVERITE 20 S 15°, 17°, 18°H1 23°[HnA
SEATHTIE, H 17°F1 18°RfT AAHIE (4 XL, Ja& T Ly
B A BRSSP JRBE S JERYTE 20 S 15°, 17°
T 23°BFUT HY B GRATT S04, AE 11°FN 26° 45 4 S B
TS ST, FIWTA C B AR LS AP0 S FEah i
J&, ZISVEMAE 20 SN 17°, 22°F0 24°Rf LA IR AT
Bhuds, SRR EEAR B B Y, AE RAFE BT ST Pt AT e
S BATC A AR B RN AR K 1 A R TS S TE

B HU S ARZERAS . AT IR i A, L0 B it 1
N, SR GEAE LU, W S E AN e AT AR i A
FRIAFDGS 435 At 8 A 25 i/ ), ELRB ISk BES R, — 280
A ATERIAE A i B8 S e el 5553 i S DR A A 34, AHXT 45 RS
WS NS GO, A WFFEIER: B SR p Rt a-
(1-4) G Wykats] T ISR e S5 A A7 ) T B4 &,
{EEH B LB TR 2 (A1 255 ) SR, AT W BHLAS:
HATIIAL B X2 AT T E 45 T2, DIBEIR e
PERIAEIEIN, Ja EEE TR (0 1] T B AR R A U
45K, BRI BEE— L1, BLEETER 2> THERY IS
B2 B, TS STk AR XS 45 i BRI,
{H 2SS SR 05055 (18% ) I, AT RESSAFAENL A 5E
AP OU AR RS 25 S RE B M T R D, GE
T A F T IR B T DA A A i A TR R U
TERT AR R, HICIE T S B EA T YR

>

70000 -

60000 15:39% 18%CS

£ 50000 { 4.12% 14%CS
M

4 ]
g 000017 699 10%CS
= 30000 ; 0 0
Z 20000 ] 8.11% 6%CS
m

10000 1 10.21% NCS

5 10 15 20 25 30 35
firht o 20 (°)

B 70000

60000 | 7-67% 18%TS
50000 4 6.86% 14%TS
40000 15 570, 10%TS
30000 -

20000 | 9-17% 6%TS
10000 4 10.08% NTS

5 10 15 20 25 30 35
fiist#a 26 (°)

AR WS EE (%)

(@]

80000

70000 | 7.45% 18%PS
60000 1 4 370, 14%PS
50000
40000 4 8.54% 10%PS
30000

11.85% 6%PS
20000
10000 4 13.19% NPS
5 10 15 20 25 30 35

fisht o 20 °)

Bl 2 RIRIRIEFEN B4 Ml A AT 5 E i

Fig.2 Diffraction patterns of starch from different sources
before and after recrystallization
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Fig.3 DSC spectra of starch from different sources before and
after recrystallization
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Fig.4 Infrared spectra of starch from different sources before
and after recrystallization
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Table 2 Comparison of parameters before and after
recrystallization of starch from different sources

2 DO(R o4771022) DD(Rygs)ipr) tand AR IHAELEE (°C)
NCS  1.148+0.001° 0.965+0.001° 0.191+0.005°  299.52+0.53"
6%CS  1.12620.009" 1.123+0.004* 0.419+0.021°  285.74+0.35°
10%CS  1.094+£0.007* 1.077+0.003" 0.841+£0.034*  291.19+0.21¢
14%CS  0.992+0.001¢  1.009+0.000° 0.106£0.001°  294.69+0.17°

296.50+0.21°
301.08+0.11°
288.00+0.46°
293.00+0.49"
293.52+0.62°
294.38+0.91°
301.33+0.91°
291.27+0.82°
296.92+0.86°

18%CS  1.061£0.049°  1.054+0.004° 0.123+0.004*

NTS  1.145£0.000° 0.987+0.014" 0.511£0.024"
6%TS 1.031£0.022° 1.022+0.001* 0.063+0.001¢
10%TS  1.0344£0.000° 1.021£0.001° 0.293+0.012°
14%TS 1.046£0.014° 1.014+0.001° 0.119+0.001°
18%TS 1.039+0.014° 1.035+0.001" 0.107+0.002°

NPS  1.053£0.001* 0.970+0.001° 0.114+0.001¢
6%PS  1.012+0.001° 1.030+0.001" 0.652+0.008"
10%PS  1.025£0.000° 1.015+0.014* 0.126+0.002°
14%PS  1.011£0.000° 1.014+0.021° 0.145+0.001° 298.88+0.28°
18%PS 1.010+£0.001° 1.017+0.001* 0.101+0.003° 299.29+0.38°
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Fig.5 Rheological curve of starch from different sources before and after recrystallization
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Fig.6 TGA curve of starch from different sources before and
after recrystallization
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