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Abstract: Starch from Castanea henryi was recrystallized by heat-moisture treatment; in addition, the effect of different storage
conditions on the physical and chemical properties of recrystallized starch was studied. Storage at 4 ‘C was observed to exert a significant
influence onthe invitro digestion kinetic parameters of recrystallized starch; in addition, storage at this temperature resulted in the formation of
starch with greater resistance, with the average degree of polymerization reaching the maximum limit on the 14" day. The type of crystal
showed a gradual change fromtype A (on day 0) to type V. on the 3% and 7" day, and type B on the 14" and 21 day, with significant alterations
in the relaive crystallinity. Storage at 25 C also had a substantial effect on the invitro digestion kinetic parameters, resulting in the formation
of starch that could be digested faster. The maximum average degree of poly merization was achieved on day 3;the crystal type from day O (type
A) was retained over time, and the changes in relative cystallinity were not obvious, excluding the appearance of a low-temperature melting
zone. The melting enthalpy of crystallized starch stored a 25 C was substantially reduced compared to that stored & 4 °C; in addition, the
reduction in melting peak temperature was observed to be more prominent. Storage a 4/25 °C also had a significant effect on the in vitro
digestion kinetic parameters, resulting in the formation of starch that was slowly digested. This resulted in a relaively repid increase in the
average degree of polymerization up to the 7" day. The crystal type was altered from type A on day 0 to type V on the day 3, type B onthe 7"
and 14" days, and type V on the 21% day. Rapid changes in relative aystallinity were observed. In addition, the peak and conclusion
temperatures of the high temperature melting zone decreased by large amounts comparedtothe4 °C storage condition.

Key words: Castanea henryi starch; storage conditions; physical and chemical properties; invitro digestion kinetics

TR RN KR B oKL S YN EHERE . NE
TR FIE, Englyst SEHERAMENA PF T RN 1

& TERy (SDS) MFLIEiEs (RS) =3, RDS1E
/Iy BRI AL 51 IR KPSl BT, SDS £E /)

AR, R ABOET TERY (RDS) L 47
Wi BEA: 2014-08-15

HETH: ERERFEUFIOMINZGTRITIE (HEa&E2013]8 2);
HFEAEBEARNEESTIE (114J6009)

TE&EEN: BE HL, %08, IZENFEEARSA R EMLTHR;
EEENHTIE—EE

o N 5E A HZENEH AL, RS FE/NIRASREH L. HRE
RS ML LYY, RS Xy 495, RIRSI,
RSII, RSIIAI RSIV. fELL L 4 #2801 RS 1, RE
KA S )G 2 B, (B RSIVELFER 2RI 71k 2%
2y AR e Al @, i DO6E RSTTEAT 1 S 2 4t
7P, RS BAVFLMEETIEE, TR T ENNTA

203



M EmBHL

Modern Food Science and Technology

2015, Vol .31, No.4

T AR OGER AN 32000, BON BB 3l
YIE SR R B, [FRE, SDS AT
MR M. FHIAREE . LSS e AR B R
P e v A 1A VE AR, RS 1 SDS
TENIRHA. SER A4S 2D RER M ] AT
PSR T Rer= i, B B TS A EART
TR AR, AR, ER R AR
PR RN TR ERIRANTFT, 0 NS
AEPRIEEC A, IX WSR2 AT RS, SDS s E A4 G A
2 R N AU AR I 22 i S 5 i #4
AbFEXTHESYE R AT T AR, H AL T IE Sk
X R A A HESE VR B MR AR e, DARA e SR
VER B IME RN T SR T T BRI S5

1 MREEE

11 ##

HESEVERY: SCIRE . BEH: BEHIR: R o
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(300 U/imL) Jeks ) Ht 15V B . 5 4 200 L
TRA RS 100 uL ek LR MR AR ECH 5, RIE
T 37 CHEREFHKE (170 %/min) HRIRN 0.

204

20. 60. 120 #1180 min, A 96%I1] ZEEAHE 900 uL
BEALBERE I PTE . DTVEAE 4 CJ 1 h, 4 CHE
L (5000 g) 10 min. FIER R BE A R A &
WA AR AL EA YIS (GOPOD) i il 52

P ER (RDS). 228 WiLTER (SDS) Al
PLHETER S & H 0min (Gp). 20min (Gy)+ 120 min
(Groo) AT B & B DL SR I T8 (S) 1%
AT AR TS

%RDS=(Gyo-Gy)>0.9<100/S

%SDS=(G120-Gy0) ¥0.9<100/S

%RS=1-(%RDS+%SDS)

#4722 7 C =Cox =€) ay iy T H5 kv Wy i

it AE, C ¥R JEbES &, C. 48 180 min i ik )5 b
W, K R/KMRER R, t AKAREE] (h), Dlog4s
FAAL BIA R T Ry IR . AL R (DY) i —
T ) 457 0 A5 KA T 2R AR 2 T AR LUK HRAE 7K et 2 AR
Sy T OFFE SR 100 Of BOM R o TUMA Mo BE FE %L
pG1=8.198+0.862>D;, it #L.

14 Ak el

ATREF B AE (DP) 4% Mutungi 200y 12
R HPAEC (Z£[H Dionex 2], 1CS2500 %) ill5E .
I~ X-PEATHT (XRD) HZERF#iE# (DSC) 4
W E5RFH 275 SCRR[12] 1) 77 e

B Bl A= APATIR 1, HoRH SPSS
20.0 34T Z b

2 ZR545Hh

2.1 HERE SR IEM WUSNE S A 2

HET LSS SRUEM BRI NE SN ) = 2R LK 1, B
D15 SRR = Fie k& & link 1. K 2 o, HE
1 AT, HT 60 min JBREE LI B, oS VAL AR
18 KU RGIE ) N B = )R A0 A
A2 PR X SR R E A E AR . AR 1 1]
F i, YRR N 4 (Cul 4125 CHF X TR 45 5 e
AR SNEALED J1E B8 ke Cn DA pGl FRIEEIAR
# (P<<0.0D), Tyt oA 25 Chf [ szm e 2% (P
<0.05). KEHRIIAN: X pGI<55 HHE pGl
&Y, pGl {£ 55~75 I A 45 pGl &4, pGl>T75 I}
N pGl &Y. = pGl ISV NS a1
W, HATHEREBOCIY, A BN L Ve s
ik pGl BYI7E Blg s S T, WRSCRAR, 6% A
PR, A M NS VB, R RER S .



M EmBHL

Modern Food Science and Technology

2015, Vol .31, No.4

100 -
# g0
on
g
§ 60
&
E 4
2
=20 el —e— P70 d = i3 d
E - g7 d e 4 d - P21 d
0 1 1 1 L 1 ]
0 30 60 90 120 150 180
AL 8] / min
100 -
52
Hos0f o - 0 d =3 d
g w K7d - EE4d -~ 21 d
§ 60
&
E 40
2
w20
#
0 1 1 1 1 1 J
0 30 60 90 120 150 180
AL ) / min
100 -
# g0
on
g
g 60
&
E 40
= —— st o
=20 hF - IEod =l d
& -7 d e EI4d e 21 d
0 1 1 1 L 1 ]
0 30 60 90 120 150 180

LI ] / min
1 ELERIEM BIRINE (L T ihzk
Fig. 1 Kinetic curves cepicting the in vitro digestihility of

recrystallized starch
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Table 1 The in vitro digestion kinetic parameters of
recrystallized starch

# k/mint C,t=180min D, pGl

Pt 26.7 91.4 1000 94.4

4 “Crzjk 0d 37 62.8 641 604

4 Cr=jk 3d 2.9 49.4 472 489

4 Chs& 7d 2.7 453 428 451

4 Ch 14 d 2.4 38.2 359 39.1

4 Cr=jg 21d 26 40.8 38.7 416

25 Cr=&.3d 3.1 59.1 53.9 547

25 Cl#&7d 31 57.6 522 532

25 Cl=#k 14 d 3.2 52.9 50.6 518

25 Cl=#.21d 3.2 52.3 50.4 516
4125 Cleik, 3d 2.9 50.7 485 50

4125 CR=3&, 7 d 2.6 43.8 413 438

4125 Chi& 14 d 2.5 38.7 359 391

4125 Che#21d 2.8 476 452 472

R2 BEEREMPINENESE
Table 2 Changesin the starchy components (three types) of
recrystallized starcheffected by the storage conditions over

time
pea s RDS/% SDS/% RS/%
2t B 91.643.7% 0.040.0° 8.440.46°
4 Clesk 0d 79.84.9° 124423  7.840.5°
4 Cl=#.3d 306428 257409 43.74.%F°
4 Clegk 7d 17.340.7° 29.3#H.7° 53.443.7
4 Cle#k 14d  5.120.8 336414 61.3.1°
4 Clik2ld 9.3#.0% 29.1+41.6 61.6H.2
25 Cle#&3d 525431 158406 31.7+.5
25 Ch7d 52.6+1.8 115409° 35.9+1.7
25 Csk 14d 5454060 734079 38.2+41.3F
25 Ch=sk21d 56.0+1.4" 353037  40.5H.6
425 CE#% 3d  32.1H.1° 30.042.2° 37.941.4F
425 Crsk 7d 151404 38.74.7° 46.242.3f
B
4125 Cd" B4 conE  414020F 52845
-
4125 Cd* # 21 10.140.8% 36.541.6% 53.442.4°
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Fig. 2 Average degree of polymerizations of recrystallized
starch
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mt, ME4RTEH, AR 4 CR, BEE T
JERIS [A)AEAC,  AHDO 5 5 BRI (P<<0.01), 255



M EmBHL

Modern Food Science and Technology

2015, Vol .31, No.4
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Fig.4 Relative crystallinity of recrystallized starch
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RIS AT T B eI AR (60~130 C) 5
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B VE R 4 RS A it 5 RS DD AE O, TG IR s Rk DX )
5 R R BE TV BT 45 i A5 BN S Eh h h IX e S R 4 1)
T R BRI AN 52 8 145 i <09, 78 4 CIe
I, I 2 R R el A e, L R0 2 )
Fifte, 5 0 dAHEL, #s (a HD L B#YE (Ca HD
SiamgE R 7 (ToTo) MIEGEE 3 d 228 14 dfaE
B (P<<0.01). 7£ 4/25 CI-jgit, 5764 Clyski
AL, FIFFAAEN DB, HAH, YaH 5

(TeTo) EHLAARIRIERX (1 To Al T ERSAPEE (P
>0.05), {H B AR Te A1 T ENFREHE (P<
0.05). fepla S X Tp £l Te (ERXF AR UL, 7 4 C
T R R e A R T A B AR 1) & i 25 R TR
Ko raezwime . 78 25 CIGIN, (S HBUGIE A
RRDC, S bl ()4 0 S, (EAEXRE 4 CIEFE
Ha HEKEZE (P<0.05). (TeTy) fHKELEZE (P
<0.01); 771 T8 T Rt X () e U 2 B e oy 2 1 e o
BORRIReR TR SN HUm LAY BCE Fa e I XS JiE 25
Engi M, B ULATTE T RUENE F E 2 18] 1K S E i i
AN ES T VARG R AT L, RS Rk,

7 3 ELERIEMA DSCEH
Table 3 DSC parameters of recrystallized starch

4°C e, 25°C e, 4/25°CI: 5k,

0d 3d 7d 14d 21d 3d 7d 14d 21d 3d 7d 14d 21d

I Ak
TJC 658 730 758 778 77.2 68.1 685 726 723 706 725 776 731
T/C 789 982 1065 1103 1088 81.8 858 905 857 87.9 1036 1037 99.2
TJC 821 1087 1166 1262 123.1 857 902 965 97.2 103.8 1148 1247 1119
Te-Ts 63 257 308 384 359 76 117 139 149 232 323 371 288
AHIQIg) 204 333 366 425 397 282 299 318 326 306 362 408 353

IR IR Ak
TJC 1435 1386 1402 139.3 132.7 1337 1334 130.8
T/ C 1484 1471 1556 1468 137.8 1442 1455 1335
TJC 1536 1543 160.5 157.2 1419 1532 1529 136.7
Te-To 101 157 203 179 92 195 195 59
AHI(/g) 158 196 235 203 131 185 178 16.8
YAH/Qlg 204 481 562 66.0 60.0 282 299 318 326 437 547 586 521

25 HEEELENNEGE. HARfEE

O B AE K AT
Kl 5 Sk 1 HESRE S5 TR ORI R AS BB AT

TH AL SRR Rl 2 [ (2 EoC &R 1B Sa W, A
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P, RUIAER 5 din 45 A 2> B B T OB Free 52 3k
B, ks ke 5 MK 485 5 P 2 1) J P S 2 IE AR 9%
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Fig.5 Linear correlations ketween relative crystallinity,
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