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Table 1. Nutritional classification of starch.

e
Jo
Bl (1>

Englyst 5(1992)& 4442l &4
2] 4gtEl= HAE(RDS, rapidly digestible starch),
AHE] AgHEE AR (SDS,
starch), %3 Asp=|x] b=
tant starch) 22 F&E3FA T}
1990¥ EURESTA(European Flair Conce-
rted Action on Resistant Starch)olx] AgHE
< A% e aFeA FFEA ¥v AR
AR FaelEe] -“?{}O]E}_L o5 R tHAsp 1992).
Englyst®} #HEAEL o] RSE IVHE 5ol

Aol A ARL w

slowly digestible
AYAE(RS, resis-

Type of Starch

Example of Occurrence

Degree of digestion in
small intestine

Rapidly digestible starch
(RDS)

Slowly digestible starch
(SDS)

Resistant starch (RS)
Physically inaccessible starch
Resistant granular starch Raw potato,
Retrograded starch
Chemically modified starch

Freshly cooked starchy food

Most raw cereals

Partly milled grains and seeds
banana,
amylose maize starch
Cooled, cooked cereal products

Rapid

Slow but complete

Resistant
& high| Resistant

Resistant
Resistant
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o] o] gk AT Aol givka It
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Ngde] due low Gl #HE avz P78k
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Dietary Fiber = Non-Starch Polysaccharide + Resistant Starch + Lignin
soluble non-starch
—total non-starch polysaccharide —non-cellulosic
polysaccharide non-starch
insoluble non-starch polysaccharide
polysaccharide
Total dietary |— resistant starch
fiber cellulose
crude
fiber
lignin

Fig. 1. Schematic diagram of fiber fractions
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Table 2. Comparison of RS level measured by in vivo and in vitro methods

RS level (%)

Englyst et al(1985)

Method RAS (retrograded CAS (complexed
high-amylose starch) high-amylose starch)
in vivo
51 £ 2 21 £ 2
Champ et al(1998)

in vitro

14.1 9.7

Siljestrom & Asp(1985)
29.9 12.8
Champ(1992)
26.1 13.9
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2.1.2. Englyst et al method
2.1. AolAlfel Aol 4

2.1.1. AOAC or Prosky method

A[AR Bh-FHEo R J1hd o AEe &
S}A7]3L heat stable e-amylase (100C, 15min,
protease(60C, 30min with
shaking), and amyloglucosidase(60C, 30min
with shaking)® E3lgt ths % whgde] dag

‘:7]' 80%7} 5]‘:5"— erEE ISt o]

with stirring),
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of

Heat Stable a-amylase

\V Remove digestible starch

Protease

\L Remove protein

Amyloglucosidase

\V Remove starch dextrins

Ethanol

\V Remove sugars

Total Dietary Fiber

AOAC method for TDF

ZAE-E pullulanase, pancreatin, alpha—amylase
2 Al T DMSOZ ¥4tr71a, &34 v
T HeRE dees I, dErese 12M

goz 3 SERE oM BECR sl

A
g

e

A RE OERE
sto] JledlES 243 RS+ total starch®
enzyme solutiong ©]-&3}o] *‘7335P1(Z7§"] 7t
FiAE 7ol e S5 MR F AR
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of o Astd F v AR FEE 7 v

Resistant starch = total starch — digestible
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o oo Tt 2

With or without heating lhr

v

Enzyme solution 2

pancreatin & Pullanase

\LRcmovc digestible

starch, protein & lipid

Ethanol

\LRcmovc sugars

Resistant starch 3.4

P/G method for RS

Fig. 2. Flow chart of assay methods for TDF and RS
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Table 3. Various methods for the assay for resistant starch

Authors of published paper

Technique

Johanssen & others(1984)

Berry(1986)

Englyst & others(1992)

Muir & O'Dea(1992)

Shin & others(unpublished data)

Dietary fiber analysis (direct method) and residual
& resistant starch analysis using amyloglucosidase

a—-Amylase
(no gelatinization, direct method)

Standard ball
measure the sugar hydrozate: analysis of resistant
starch fractions (indirect method)

Chewing: pepsin & pancreatin digestion: analysis
of remaining starch

Heating or not:
solution; measure residual starch

digestion:analyse remaining starch

milling & amylase digestion;

pancreatin + pullulanase

9 2

was
Novelose 240 (National Starch and Chemical
Co.)e ToMURA SFFAReR FE-EAF
B dol AGARY S TG ARE &
oA dx2lE sidlenz 4x et adz &
A= 3% HA| gol RS2&E Eelx Ut 18
U 9% A gAiolgh RS29] goe of3
o= RS3® TFEste Zlo] Bt F4s]=
gt} Novelose 2604 Hi-maize® oFdZ o~
P 70% oldon 2N A S
o= @A AvjEa e

= QA 4Gl
RS3 WYL F8a o] Q= 2AdAq 1st 7}

3} PAIE AR ER Qe B e 2
o Qlx} mOFS 8A S Eabn sahE HEo] A
2 9A "olgA Holm o7l mAd e dAE
o] o} gl Aol 47‘544 RS3 A& RS f‘é*é
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Table 4. List of possible items for developing RS supplemented food products or other use

Classified products

Possible items

Bakery products

bread, cake, cookie, pastry

white salted noodle, yellow alkaline noodle, ramen,

Noodles . .

buckwheat vermicell, pasta, dumpling etc

for bread and cake, for coating of fried food, for
Flour mix bugak, for rice cake(korean traditional food) and

cookie, for frozen dough

Rice flour products

rice cake, injulmi, julpun, rice cookie, mochi, all

kinds of rice cakes and cookies

Extruded products

snack, breakfast cereal, other starchy foods

Fat replacer

(emulsifier or stabilizer)

low—calorie salad dressing, sauce, artificial cheese,

ice cream, yogurt,

Flavor encapsulation

powdered flavoring

Coating material

for enriched rice grain, for rice cake

Pharmaceutical formulation

excipient in oral solid dosage formulation

(binder, diluent and disintegrant)

Absorbent

for anti-caking(fine sugar, baking power)

7} 93ke 1 Aeh, AX, A e 2Ee )
o] AEAAA NN FaEA Azl Aot}
A e vl dHshs 9d Aol fa
2 3.2-5.7gC % 315 HaFozg A7 20-35g

g FEESUS 2a gleme 2voh} AAR
3 73kl a4 Fol
FEol A4

otk E AgHRe] FHol

= A9 7hsdE

dAbel A% daw

7 A% 4E denz
AzE AgAEe] JAE BFl & ¢ Jone
HE wet B AGARY TR FUE 4
sl 0 5 Ak Aaol B Ao FRIY
& ZPIIAT FRAYE BE 5 o] 5T
YoaAE AXse] %S BEG 5 Yn AR w
B2 oA FE gvkn eld 9tk RS3 ARe

tlito] Zole ez EAEl B 58 5735
AR A Eo] st HrlEe FEREET A
o i JHExEA Ho F57F dojuRE o
oldel F& F7PF glol xEld Iy g ol
Eo] mlo] glorls #AIEE B & S Ao
2 At oA AEd] meAe HAEE o"
7 2eldRE sk ARG AgAEES Mt
oy g odE /M & At E3 AR
2 AAAEA Y ex dew HgAY AW
A ZA ] dEE & § 9l 1 o] 8rleAe
woisict, d@A e gl Aol R AAlE(H
g wedreldl gud, ZEYzEz o)
= 540 gd2ra AgHe 2Fe] van. Hd
2EFE AR ARESte] Ao AdRE FBlES o
£ A%ole e ARER d3l v & e
Hg-Eo] wo] glomz HzH o] A|FE o] oJHE
S T} old tidl RSe ZEol= AEle 2%
ogREH RE A AEF/A vhdd AF
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A7t JhsstER AEd o) &sirlde FEe 7t
27k e Aew AzHE

AEL 2Fd AYAES Hriste] 3% dad
2ol ek Qe v wy] FHoz A
S5 e AF0-2%) 5% A= 9 FHet== 3t
3 PO R ARREE AFE oA v FEL
A7V Aol vt & Aoz AzbE

Sugar cookieol RS4E 25% X7I3F 749 vz
T2} A9| vl o (unpublished data), straight-
dough breadel] U713l sl 24% WASIL 4%
4 ZFEE A8l RS 10%9 W e
u) F2e] A3l il e™ (Eerlingen et al 1996),
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RS4(cross-linked low and moderate swelling
wheat starch)®& 2710 20% WASAS o
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(% %5 2000), =& d¥d RS7} 5% A7IEA &t
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2AE $L£ 274E Btk Wepner 5(1999)2
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4L Felets e, Haynes 5(2000)<

ALdF L7E feFes RS3 ARS Az
DSCE RSE w438ty Holx RSE 25% &3t
I a3k

AW AAZ RSE AMHES AF &EY s
50%7kA tA7t 7Fsden yellow layer cake®ll
RSE &£EYC 12.5%E RS3ZE uiAlshd Alola
o EHo] ggEIlon, 25%71x Hrlehd iz
=¥} vtk B asldth(Lin et al 1994).
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