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Effect of amylose content on the physical properties of resistant starches (RS) from autoclaved maize starches
(with starch:water=1:3.5, at 121°C) which were repeated up to 4 times heating-cooling cycles, were in-
vestigated by water uptake, scanning electron microscope (SEM) and differential scanning calorimetry (DSC).
Amylose content of waxy maize starch (Amioca), common maize starch (PFP), high amylose starch(Amaizo,
Amylomaize VII) were 0%, 29%, 50%, and 72%, respectively. Yield of RS increased as amylose content in-
creased. Water uptake of all kinds of native starch was higher than that of RS, but lower than that of au-
toclaved starch. By SEM, RS showed some small particles on surface but the size of particles was different
with amylose content. Single endothermic transition peak exhibited at 40~70°C in autoclaved Amioca and
PFP (crystalline melting of amylopectin) and at 132~169°C in autoclaved Amaizo and Amylomaize VII
(crystalline melting of amylose) by DSC. RS from all kinds of autoclaved starches except Amioca showed sin-
gle endothermic peak over 155°C but the enthalpy was not related to amylose content.

Key word: resistant starch, amylose content, physical properties, maize starch

M B

F 2 Aol Adfaet FAkg AA
(RS, Enzyme-resistant starch)e| X
ol &3t 7154 AELZS 8ol A
sich

b e

sau} olef A *B*“ 2
) ol mos R SRR, NlALE, Fhdy
507, WrpE A w}a} % ® ojule} A3b)
 ARLE, op R e se] Apsolol Wb s o3
MhEch WS T Qe S8 ol AR nrhs

Corresponding author: Mal-Shick Shin, Department of Food
and Nutrition, Chonnam National University, Kwangju 500-
757, Korea

516

ohlzsol o 2 9RE Fa, ¥ae oF 67%
ol FhF TE S5E ol A4t 897t 27
G4, USCL A S Hed SErk 21
S22 FAAFREL] QA)Fo] Tolxlchy I} &

48] EFu} Lelubio) web S-go] chrhn deid
|, £4F o83} Idd] k3le g FAE 5 9l
Tsuge 52 whHwr} 4 -FekH (enzymatic-gra-
vimetric method)2. 2 E2|3|& we] F§o] Jo}
a-opdetolAlat Al8-sle] Felsl xR EF d5wt
o] &%t AAAFHE R AZtE ) o] &
AR Bl g WAL 19803l UHE] Frlsef
ogj7kA] Felugelvt /td2A, $47171F A3t
of dAAzrL BREAGT, HTde TR 34
713, <dof Auld Ao sl = FAE 7R A
o] 5w gleh. e St e A&
AR AEE o] 8% 3} EAS 3]s AdHel o

L
L

3 QY53 9l B AaAPHEA B AL 7
o 912, 444 ol Arbsel dad SHE 2R




iR o q )

Rolrp, g g 1‘;’_— Oﬂlf'-o]]xq_‘:_ AR
BEAS BRPS BR, £ SRS
& -5l 5.—*“—"— galsle] o] 2 A=A}
o £ slshed ol olof oz o g
cErE YA4Y BTV
S, Yeie B4, 9AEY £

M

3

2 32 e rfy
e
BN
> &
]o

UL

olUE e~ o] tfE S5 AR, A4S A
¥(Amioca), HE 44 A Z(PFP), TolUz o A £
4 A B(Amaizo, Amylomaize VII}E American
Maize Products Co. (Hammond, IN)oJ|4] 3} oo,
total dietary fiber assay kit+= Sigma Chemical Co. (St
Louis, Mo. U.S.A)el|A] T3] a}o] A1-8-3}3c].

LHtdEn ol 2R A Bt X

UuHE B2 AOAC. Bl ule} 3-8 Alg}r)
BAZYPA05°C), FEL> 23] 3hi(550°C), 2
A& micro-Kjeldahl®, =442 Soxhletﬂ,j oz nAy
std om, SR 99% wjek ZApA e o)
22 SAsolct oz e ﬁao}:—— Williams 59

o wpge ule}l AHasdw, oy FEIAL
Montgomery$} Senti ¥ o 2 Balsle] 1o 24
g AR o 2 0 el ol T HElS ALS-3}e] zHA
gkt

o5

EONMYNZL| Mo

Sievert?} Pomeranz S©2] vl &
FHERSYE HAAF . ol d 2 0~ Fhafo] o} 2 &
T AR EE 1359 v &2 25| FEyo)
W3 &£83F o3& 121°C autoclave(Vision Co LTD.,
Korea)oll 4] 1417k 3.3}A15]c}. a5t 2744 |
A7 F #ColA 1207 A L7, hd g7 Aol

& 43]712] vHEEE ofg, WEHZ 7] (Freeze dryer,
[-Sin Engineering Co.)ol|lA] Y% AZA|Fc}t. A%xH
ARE oH7)Z vhlekn 100004 08 $3447) of
&, A A el ol mRsheA 2|22 Agaheic

Aol T

EaXENE2 —E—EI

Rse| gtz SLFHYG WYokl Haoia
t}. A& 1 g3} pH 6.0 Q14113589 50 mLE ®]o]H
o] ¥ ¥ heat-stable a-amylas e 0.1 mLE Y& o} ¥

2| Aol g epR e~ o 517

£ F2eld 3082 WA F AL $AAA
0.275 N NaOHEZ pHE 7.52 ZAslgc). o] L4
50 mg proteaseE 1 mL <l4I2F3-g-Nof| HAba|7] £
o 0.1mLE AH7bshed 60°ColA 30852t EZA
HR-A1Z T, oA A7 WZEA)A 0325 N HCIE
pH7} 4.3¢] %2 zA3l3 amyloglucosidase 0.3
mLE #H 7R} F 60°CollA] 3087 EEHA] &A%
o & gole] dmg ) 80%7} B ol g g 4
7}3l¢] Whatman No.1 o{3}x] 2 o238t & ojyEO
2 ARST 244 ANE Lol a4 st
AZA A5, RSS) AH & che3} o] Axtalsct.
BEAAGAE QAL (%)=

B84 24 ZA@ | 100
Agel A ()

T2o| £
AR 7Hd -7 A3t 25 A E(AMS, auto-
claved maize starch), RS2] F2-2 Bemiller?} Pratt™
o e wRsle] AYskAn BEE T3 At
blue dextran €2} 7mLol] A2 1g& Y1 40°C 3t
Zol|A] 3087 EE5TA F5417] 57 3000 rppmel| 4
5-5':7\1' A4 ¥-2) st} Blue dextran o] 3ol o] Fi e
& 640 nmol| A ¥} %= A)(8452A Hewlett-Packard,
US AR S35 F48E ohg3) o] A4bslaict.

FrE 22 oF(mL) = 7(1-A/A,)

o37]4] A= blue dextran -£-42] FAToln, A=
Al2E 718 % blue dextran £-82] FF} o)},

FARRIHOIZS 05 Helstn 4
ASst RSeS| 2 ke ts) Azl ohi
Sholol YRS HAAIL o ERAA AEAE
ZA g ok, T*Pﬂﬂfﬂ“]@(Scannmg Electron Mi-
croscope, JEOL JSM-5400, Japan)& A}-&-8}o] 714219}
25 kV, Phototime 853, 2000u]2] vi-§-2 #AAs}eich

ARFARR |0 23t S 57
AMS$} RS2] A|3tFAlde]el o8 S4E Kim
F00¢] uhwlg o] gglo] A x}FAled Bk7) (Mettler TA-
4000 System DSC 300U.K.)Z &3 s ). A58
B0l He 22 2" Hel| A} A2ksla mi-
crosyringe & ARg-3le] B3} E-9 w7} 2:10] A
St F AlRde] 10mge] HA shed A& B3l
o} AlgS) Eo] Fyaeel o] 2] 317] 9l5}e] &)



518 YFAEAARA A 297 A 3E (1997)

St Al 2ol wkAFE F 20°CH| A 200°C7ER] 10°CY
Fo 2 rldslyct Aozl Fdujas xr|delen
(To)} EEA- )5 (Te) ¥ A&a(AH)YS F3)3ich.

2 3 1@

Yot 20 oL 22 A Bt

Al 52 AMERE &4 o] dubA] B Table 14]]
velggic}. opdg e~ Jeke Amioca 0%, PFP
29%, Amaizo 50%, Amylomaize VII 72% o]gl 2w,
old 2 e~ gepo] 2EFTE FA|HA kst ulla)
L o] Fobx FAAL 0.39~1.04%, A
2L 0.14~0.57%2 Urehglc).

FoMENES 4

AMSE 5 RSE E2|sle] 243 $8-& Table
29} o, shed-@7t Aol 2 B7t Zrkshd Z7be
dov, 1 27t AEE 13) Adstaded 7MY E%
3, 72 o) Feol= guitsladc). 43] ulEg) A dojzl
T8 AL5g A¥(Amioca), BF S5 HE
(PFP), qolH 2o x 244 A H(Amaizo, Amylo-
maize VII)o| Z+7} 0%, 15.6%, 24.6%, 37.9%F oF L2
2 F3Po] ks #E% FUlsk obdE e
2 ko] upe}l A ¥o] A3 sahsied B3 £

Table 1. Proximate composition of maize starches

Moisture  LiPid (%) Protein Ash

(%) Crude Total %) (%)

Amioca 10.11 0.16 0.39 0.14 0.09
PFP 10.57 0.19 0.73 023 017
Amaizo 10.40 0.25 1.04 041 0.15

Amylomaize VII  10.36 013 103 057 0.15

Table 2. Yield (%) of resistant starch from maize star-
ches after four autoclave-cooling with starch : water ra-
tio (1:3.5) at 121°C

Autoclaving/ Amioca PEP Amaizo Amylomaize
cooling cycle . VI
1 trace 6.1+ 16.8+ 28.3+
0.00" 0.03 0.02
2 trace 9.4+ 23.6% 323+
0.01 0.00 0.03
3 trace 11.9+ 253+ 342+
0.00 0.04 0.01
4 1.8+ 15.6+ 246+ 379+
0.00 0.03 0.01 0.02

"Values are average and standard deviation of three determ-
inations.
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Fig. 1. Water uptake of native (), autoclaved and
resistant (5) maize starches treated at 40°C water bath
for 30 min.
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starches after four autoclaving-cooling cycle at 121°C
with starch/water ratio (1:3.5). A: Amioca, B: PFP, C:
Amaizo, D: Amylomaize VII.

Fig. 3. Scanning electron microphotographs of resis-
tant starches isolated after four autoclaving-cooling cy-
cle at 121°C with starch/water ratio (1:3.5). A: PFP, B:
Amaizo, C: Amylomaize VII
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Fig. 4. Differential scanning calorimetry themogram of
four autoclaving-cooling cycled maize starches (left)
and resistant starches isolated from four autoclaving-
cooling cycled maize starches (right). A: Amioca, B:
PFP, C: Amaizo, D: Amylomaize VIIL.
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Table 3. DSC data of four autoclaving-cooling cycled
maize starches

Table 4. DSC data of resistant starches isolated from
four autoclaving-cooling cycled maize starches

Autoclaved Melting endotherm Autoclaved Melting endotherm
starches To ('C)" Tc (C  AH (Jg) starches To ()" Te (C)’  AH (J/g)
Amioca 41.0 63.9 2.7 Amioca 108.3 136.8 4.1
PFP 41.8 65.9 4.2 PFP 137.3 167.1 8.8
Amaizo 142.5 160.7 1.3 Amaizo 141.5 165.4 5.1
Amylomaize VII 131.9 168.8 8.7 Amylomaize VII 134.3 163.0 11.8

"T,: onset temperature.
T conclusion temperature.
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DT,: onset temperature.
*T.: conclusion temperature.
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