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1- Hizli Sindirilebilen Nisasta

Amorf ve dispers haldeki nisastadir

2- Yavas Sindirilebilen Nisasta
Tamamen ancak ¢ok yavas sindirilebilen nisastadir
3- Direncli Nisasta

Saglikh bireylerin ince bagirsaginda
sindirilemeyen nisasta



HSN vs. EDN

» Cesitli gida isleme yontemlerinin Hizli Sindirilebilir Nisasta
(HSN) fraksiyonunu arttirdigi (Englyst ve ark., 1992)

» HSN'‘si yuksek gidalar genelde daha yliksek glisemik indekse
sahiptir

» Yuksek glisemik indeksi olan gidalar diistik tokluk ile iliskilidir
ve asiri gida alimini tesvik ettigi gosterilmistir, bu da obezite

riskine katkida bulunabilir (Ludwig ve digerleri, 1999).

OBESITY IS NOW A
GLOBAL EPIDEMIC!

Rl




» Glisemik indeksi ylksek gidalar, tip Il diyabet riskini
artirmakta (Salmeron ve ark., 1997) ve kardiyovaskuler
hastalik riskini de beraberinde getirmektedir (Liu ve ark.,
2000).
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» Yavas Sindirilebilir Nisasta (YSN) ve Enzime Direncli Nisasta
(EDN) icerigi yuksek gidalar daha dustk glisemik indekse
sahiptir.

» EDN kalin bagirsaklara ulasabilmekte ve bagirsak
mikroflorasi tarafindan fermente edilmektedir. Bu nedenle
ince bagirsakta sindirilemeyen besinsel lifin bir fraksiyonu
olarak tanimlanmaktadir.

» EDN tuketildikten sonra tokluk hissi yaratmakta, bu da viicut

agirligini diazenlemek icin yardimci olur (Willis ve ark., 2009).



» EDN ayni zamanda kolonik mikroflora ile fermente
edilerek agirlikli olarak asetik, propiyonik ve butirik asit
gibi kisa zincirli yag asitleri Uretilmektedir (Scheppach
1994).

» Calismalar, EDN’nin vicuttaki kolon kanseri ve diger
kanser olusumlarini engellemesine yardimci olabilecegini
ve bunun da butiratin artan Uretimine ve kolonositlere
olan pozitif etkilerine dikkat cekmektedir (Hamer ve ark.,
2008).



Enzime Direncli Nisasta

Tipl EDN Sindirilemeyen matriks icinde Hlcre duvari zarar gormemis
tutuklu halde bulunan nisasta kismen oégutilmus tahil ve
baklagil taneleri
Tip2 EDN  Granul formdaki jelatinize Ham patates, yesil muz, yuksek
olmamis kismen dehidre olmus amilozlu misir nisastasi
nisasta

Tip3 EDN Fiziksel olarak modifiye edilmis Pisirilip sogutulmus patates,
retrograde nisasta kahvaltilik tahil Grinleri, ekmek

Tip4 EDN ki nisasta molekiiliiniin kovalent ~ Capraz bagli nisastalar, fosfat ve
baglanmasiyla olusan nisasta sitrat nisastalari

Tip5 EDN  Amiloz-lipid kompleksleri Amiloz zincirleri lipid
komponentleri ile kompleks
olusturan nisastalar



Tipl ve Tip2 EDN
gidalarin uygun bir
sekilde 6n islenmesi
ile yavas da olsa
sindirilebilirken,




Tip3 ve Tip4 EDN
sindirime karsi diren¢
gostermektedir
(Vasanthan ve Bhatty,
1998)




Termal stabilitesi nedeniyle EDN tipleri icinde en cok ilgi ceken

Tip3 EDN’ dir.

Bu ozelligi;

» normal pisirme islemlerinde stabil olmasini ve

» besinsel 6zelligini korumasini,

» bircok gidada ingrediyen olarak  kullanilabilmesini

saglamaktadir

Bu nedenle gidanin Tip3 EDN iceriginin farkl proseslerle

arttirilmasi ile ilgili calismalar giderek 6nem kazanmaktadir.
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EDN iceriginin Arttinlmasina
Yonelik Uygulamalar
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Impact of annealing and heat-moisture treatment on rapidly digestible,
slowly digestible and resistant starch levels in native and gelatinized corn,

pea and lentil starches™

Hyun-Jung Chung?, Qiang Liu®*, Ratnajothi Hoover"”

*Guelph Food Research Centre, Agriculture and Agn-Food Ceneda, 93 Stone Road West, Guelph, ON, Canada N1G 509
" Department of Biochemistry, Memorial University of Newfoundland, St John's, NI, Canada AIB 3X9

ARTICLE INFO

Article history:

Received 18 April 2008

Received in revised form 21 July 2008
Accepled 1 August 2008

Available online 14 August 2008

Keywords:

Slowly digestible starch
Resistant starch
Annealing
Heat-mosture treatment
Expeded glycemic index

ABSTRACT

Impact of annealing (ANN) and heat-moisture treatment {HMT) on rapidly digestible starch (RDS], slowly
digestible starch (SD5), resistant starch (RS), and expected glycemic index (eCGl) of corn, pea, and lentil
starches in their native and gelatinized states were determined. ANN was done for 24 h at 70% moisture
at temperatures 10 and 15 °C below the onset (T,) temperature of gelatinization, while HMT was done at
30% moisture at 100 and 120 4C for 2 h. The swelling factor (SF), amylose leaching (AML) and gelatiniza-
tion parameters of the abowve starches before and after ANN and HMT were determined. 5F and AML
decreased on ANN and HMT (HMT > ANM). The gelatinization temperatures increased on ANN and
HMT (HMT > ANMN ). However, the gelatinization temperature range decreased on ANN but increased on
HMT. Birefringence remained unchanged on ANMN but decreased on HMT. The Fourier transform infrared
(FT-IR) absorbance ratio of 1047 cm /1022 cm ' increased on ANM but decreased on HMT. ANN and
HMT increased RDS, RS and eGl levels and decreased 505 levels in granular starches. HMT had a greater
impact than ANN on RDS, RS, and 505 levels. In gelatinized starches, ANN and HMT decreased RDS and
eGl, but increased SO5 and RS levels. These changes were more pronounced on HMT. This study showed
that amylopectin structure and interactions formed during AMN and HMT had a significant impact on
ROS, SDS, RS and eCl levels of starches

Crown Copyright © 2008 Published by Elsevier Led. All rights reserved.



Table 3
RD%, 505 and BS levels innative and gelabnized starches subjeded to annealing and heat-moisture treatment®

Sample Mative starch Gelatinized starch

RDS (E)* sDs (5 BS (x5 RDS (%" sDs (£P S (%)
297+149 657+13 4G6+18 953+20

270x25 629+0.7 100+24 942+ 1.0

208+ 18 Jo1+£22 91+12 939+ 06

) 434 % (] - oo T HIERN 3.0 % L. 1N g 3
PA154 293+ 1.0 598+13 109+13 B79+19 19+ 1.4 102 + LG
LA1S" 304+16 604+ 18 92+2.1 901 +£25 19+0.4 BO+22
CAICF 509+ 1.7 3.4+03 B7+15 902 +20 16+1.1 E2+1E
PA1D® 534+11 344+05 1M2+13 By 7+26 18+1.9 105+ 0.8
LAID® 578+ 1.7 I0E+£15 114+05 BOB+ 15 15+1.2 ET7+D9
CH100 652+ 1.3 242 %14 105+ 1.0 B79+14 24+%13 9.7+0.8

PH100 G608 £ 0.8 25.9+2.10 13315 BE49=+ 1.1 315+16 116+ 1.7

CH120% 70.4+04 17.3+22 123+149 B51+06

PH120F TI7+07 138+10 145+12 BO2+ 1.4
LH120* 61.7+ L6 2316+30 147 +210 JBE+25

* Mean (#standard deviation] of duplicate analysis.

" RDS, rapidly digestible starch; SDS, slowly digestible starch; RS, resistant starch,

© WC, NP, NL - unmodified corn, pea and lentl starches,

9 Annealed [Ta—15°C, 70%E moisture, 24 h) corn (CA15), pea (PALS) and lentl (LA15) starches.

“Annealed (T,—10°C, 70% moisture, 24 h) com (PA10), pea (PAT1D) and lentil (LAT0) starches,

" Heat-moisture treated ( 100 C, 30% moisture, 2 h) corn (CH100), pea (PH100) and lentil (LH 100) starches,
£ Heat-moisture treated (120 *C, 308 moisture, 2 h) com (CH120), pea {PH120) and lentl {LH120) starches,

Misir, bezelye ve mercimek nisastalari Uzerine %30 nem iceriginde
120°C’de 2 saat uygulanan Sicaklik-Nem Islemi (HMT) neticesinde
(jelatinize olan 6rneklerde) EDN miktarlarinda sirasiyla; %7.7, %11.2
ve %10.4 oraninda artis tespit edilmistir.






» Otoklav retrogradasyon uygulamalarinda, nisasta basinc altinda
100°C’nin Uzerindeki sicakliklarda jelatinize olur.

» Bu slire zarfinda, nisasta granilleri tamamen parcalanir ve
sogumaya baslandiginda amiloz zincirleri, hidrojen baglari ile
stabil cift sarmal olusturmak Gzere birlesebilir.
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» Bunlar sirayla Tip3 EDN kristalitlerini olustururlar ve siki
vapilarindan dolayi nisastayr hidrolize eden enzimlere Kkarsi

direnc gosterirler.
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Improving effect of lyophilization on functional properties of resistant
starch preparations formed by acid hydrolysis and heat treatment

. " . .
Hamit Koksel™, Tugrul Masatcioglu, Kevser Kahraman, Serpil Ozturk, Arzu Basman
Department of Food Engineering, Faculty of Engineering, Hacettepe University, (0680 Beyrepe, Ankara, Turkey

Received 11 December 2006; received in revised form 2 April 2007; accepted 3 April 2007

Abstract

In this study, effects of lyophilization on the functional properties of acid modified and autoclaved corn starch preparations were
investigated. RS contents and pasting properties of these starch preparations were also determined. Significant increases in solubility
were observed as the hydrolysis level of the lvophilized samples increased. All of the acdd-modified gelatinized-autoclaved1yophilized
samples had higher water binding values than those of native starch and heat treated oven-dried native starch. Acid-modified
gelatinized—autocdaved-lyophilized samples (with storage at 95°C: GASL or without storage: GAL, before lyophilization) improved
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Production of resistant starch from acid-modified amylotype starches
with enhanced functional properties

Serpil Ozturk **, Hamit Koksel®, Perry KW. Ng©

2 Department of Food Engineering, Faculty of Engineering Sakarva University, 54187 Esentepe, Sakarya, Turkey
" Department of Food Engineering, Fculty of Engineering, Hocettepe University, 06800 Beytepe, Ankaro, Turkey
“Department of Food Saence and Human Nutrition, Michigan State University, Bast Lansing, M7 48824 USA

ARTICLE INFO ABSTRACT
Article history: Amylotype com starches, Hylon V and Hylon VI, were acid-hydrolyzed followed by autoclaving-storing
Received 28 June 2010 cycles and drying inan oven or freeze-dryer. Molecular weights of the samples decreased with increasing

Received in revised form 11 October 2010
Accepted 15 October 20010
Available online 21 October 20010

hydrolysis time. Resistant starch (R5) contents of acid-hydrolyzed samples did not differ from those of
native starches. RS contents of oven-dried samples were higher than those of freeze-dried samples. Onset
(Ty) and peak (Tp) transition temperatures of hydrolysates were lower than those of respective native
starches, Autoclaving-storing increased in To and Tp and decreased in AH values as compared to acid-
hydrolyzed starches. Water binding and solubility values of hydrolysates were higher than those of
Acd hydrolysis respective native starches. Autoclaved-stored samples had higher water binding and solubility values
Resistant starch than those of respective acid-hydrolyzed samples. Acid-hydrmolyzed and autoclaved-stored samples
Functional properties increased the emulsion capacity and stability values of albumin. The RVA viscosity values of the auto-
Ermulsion properties claved-stored samples were higher than those of the hydrolysates,

Cold viscosity i@ 2010 Elsevier Ltd. All rights reserved.

Keywords:
Amyloty pe corn starch




105 {wiw) starch shumies of Hylon WV (HSN, HS-1, H5-2, H5-3)
or Hylon VII (H7N, H7-1, H7-2, H7-3)

e o
The effecs of autoclaving-storing cycles and drying conditions on RSz contents and thermal properti Cooking with stirring for 30 min
H
Treatment Oven-dried / ¥ \
RS, (%) T (%C) o (*C) AH (I/g) Auntoclaving at 135°C for 30 min
H5-M - 145.5 ab 1580 a 114a b
HS-MAL33 54) 267 a 1496 a 1543 b 83b Storing at 4 or 957 for 24 hr
H5-M{A133 595) 268 a 1500 a 1540 b 58¢
HS5-1(A133 54 262 a 1483 a 1538 b G.EBc
H5-1{A 133 595 260 a 150.0 a 1528 bc G.1c Autoclaving at 133°C for 30 min
HS5-2(A 133 54) 236 b 1401 b 151.4 bc 8.9b 75 L
H5-2(A 133 595) 234 b 1462 a 1516 be 8.&6b _
H5-3(A 133 54) 274 a 1446 ab 15000 ¢ B7h Storing at 4 or 95°C for 24 hr
H5-3(A133 5495) 27T a 1454 ab 1503 ¢ 8.8b \ | /
H7-N : - : 146.8 a 157.7 a 148 a Oven-drying at 50°C or freere-drying
H7-M{AL33 54) 374a 1475 a 1523 be G.EBc
H7-M{A133 595) 373 a 14849 a 1538 b G.4c l
H7-1{A133 54) 3952 1479 a 152.4 be 5.8d Grinding and sieving
H7-1{A133 595) 366 b 1483 a 1526 b 5.6d / \‘
H7-2(A133 54 3BDa 1446 a 1508 ¢ 5.6d
H7-2(A133 595) 364 b 1475 a 151.0 ¢ 58d H5-NiA133 584) H7-N(A133 54)
H7-3(A133 54) 387 a 146.2 a 15000 ¢ 7.5b =
H7-3(A133 595) \ 366b ) 1461a 1505 ¢ 7.5b H5-N(A133 $95) HT-N(A133 595)
H5-1{A133 54) H7-1{A133 54)
A For each sample, means with different letters within each column are significantly different (p . .
B RSy type 3 resistant starch: Ty: onset temperature; Tp: peak temperature; AH: enthalpy: H5: Hy H35-1(A133 595) H7-1(A133 §95)
Al133: autodaved at 133 5C for 30 min; 54 or 595; stored at 4 or 95 *C; see Section 2 for details on H5-2{A13354) H7-2(A133 584)
H5-2{A133 595) H7-2{A133 895)
H5-3(A133 54) H7-3{A133 54)
H5-3(A133 595) H7-3(A133 595)

Fig. 1. Flow chart for resistant starch formation. H5: Hylon V; H7: Hylon VI, M:
native; 1, 2, 3: acid hydrolysis time (h); A133: autoclaved at 133 *C 54 or 595:
stored at 4 or 95 %C



Characterization of Resistant Starch Samples Prepared from Two
High-Amylose Maize Starches Through Debranching and Heat Treatments

Serpil Ozturk.' Hamit Koksel.** and Perry K.W. Ng*

ABSTRACT Cereal Chem. 8605):503-510
The aim of the present study was to investigate effects of debranching, TABLE 1
autoclaving-storing cycles, and drying processes (oven-drying or freeze- Effects of Autoclaving-Storing Cycles and Drying Conditions
drying) on RS contents, thermal, pasting. and functional properties of on RS Contents of Starch Samples®

high-amylose maize starches (Hylon V and Hylon VII). The resistant

starch (RS) contents increased (S57.8%) with increasing autoclaving- RS (%)
storing eveles. RS contents of oven-dried samples were higher than those Treatment® Owven-Diried Freeze-Dried
eze-dried samples due to ongoing retrogradation of starch during H5 -
. - . = . 34 X3c 17.7¢
ven drying at 50°C. Debranching caused a significant decrease in peak HS A 41.5b 24 4ah
transitiocn temperature and enthalpy values as compared with native ' '
starches. Solubility and water binding values of RS preparations were HAA-P-3(A1533 54) 44.6b 198D
' ’ = H3A-D-3( 4133 595) 447 X7.6ab
H3A-D-6(4133 54) 413b X7.1ab
H3A-D-6( 4133 595) 483a 21.4ab
H3A-D-9( 133 54) 4132b X158
H3A-D-9( 4133 595) : 47.7a : 30.5a
HTA 2011 2358
. . L HTA- 40.9¢ 33.1d
Enzime Direncli Nisasta HTA-D-3(4133 54) 42.6de 38.8
HTA-D-3( 4133 595) 43.5¢cd 3a5c
: . : HT7A-P-6( 4133 54) 452c 43.4a
icerikleri otoklavlama- 1174 b 604133 598) 495 218
.. .. . H7A-P-9( 3133 54) 51.7b 42.6a
depolama donguleri H7A-p-9(4133 595) 578 4192
“ For each sample, means with different letiers within each column are signi-
arti kga artm |§t| r. ficantly different (P < 0.05).
bHS, Hylon V; H7, Hylon VII; A, autoclaved at 135°C for 30 min; D,

debranched for 48 hr; A133, autoclaved at 133%C; 54 or 595, stored at 4°C
or 93°C for 3. 6. and % autoclaving-storing cycles atb different drying con-
ditions,



Yliksek Hidrostatik Basing



» Yiksek basinch isleme, nisastanin su icinde hazirlanan
sispansiyonunun vakum altinda ambalajlanmasi ve
hermetik olarak kapatilmis icerigin tipik olarak 10 ila 1200
MPa araliginda buyuk bir basing uygulanmasiyla
gerceklestirilir (Stute ve ark., 1996).

» Nisastaya uygulanan basin¢ neticesinde daha duslk
sicakliklarda dahi kismi jelatinizasyon ve basincin serbest
birakilmasiyla spontan olarak retrogradasyon meydana
gelmektedir.

» Buda EDN olusumunu tesvik etmektedir (Linsberger-
Martin ve ark., 2012).
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Effects of high hydrostatic pressure on the RS content

of amaranth, quinoa and wheat starch

Gertrud Linsberger-Martin, Barbara Lukasch and Emmerich Berghofer

Department of Food Science and Technology, University of Matural Resources and Life Sciences, Vienna, Austria

RS exerts a range of beneficial effects on human health. Therefore, ways to increase the RS
content in processed food products are looked for The effects of high hydrostatic pressure
treatments on the RS content of wheat, quinoa and amaranth starch were analysed in this
study. A 27 factorial screening design of experiments was used. Experimental factors were
pressure (100-600 MPa), temperature (40-60°C) and time (10-30 min). RS in wheat starch
increased with increasing pressure by a factor of up to 10 to a value of 4%. In detail, RS
contentincreased significantly at pressures higher than 100 MPa in wheat starch, whereas in
quinoa starch significant changes occurred at pressures above 350 MPa (up to 3.3% RS
compared to 0.2% in native quinoa starch). Confrary, in amaranth starch the RS content of all
pressure treated samples (about 0.5%) was lower than that of the native starch (1.3%).
Wheat starch granules swelled to a maximum of 3.67 times their original size and guinoa
starch up to 3.36 times. The extent of swelling (2.90) was lowest in amaranth starch.

Keywords:
Amaranth / AM / High hydrostatic pressure / RS / Quinoa

Received: May 3, 2011
Revised: August 23, 2011
Accepted: August 23, 2011



Bugday nisastasi
100 MPa, 40°C/30 dak YHB %0.28
600 MPa, 40°C/30 dak YHB %4.00

resistant starch [%, dwh]

Kinoa nisastasi

100 MPa, 40°C/30 dak YHB %0.04
100 MPa, 60°C/30 dak YHB %1.77
600 MPa, 60°C/30 dak YHB %3.32

resistant starch [%, dwb]

Amarant nisastasi
100 MPa, 40°C/10 dak YHB %0.48
600 MPa, 40°C/10 dak YHB %0.55

e

0 — 4
100 200 300 400 spg - ap ™ temp.[*C]
pressure [MPa]
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Ekstriizyon Uygulamalar



» Ekstriizyon pisirme, kesme kuvveti, basing ve 1sitmayi iceren
barotermal bir islemdir.

» Ekstriizyon Grtnlerinin EDN icerigi,

» beslenen materyalin formilasyonuna (6rnegin; nisasta

kaynagi, amiloz orani, baslangic su icerigi) ve

» sistem parametrelerine (namlu sicakligi, besleme nem
icerigi ve besleme hizi, vida hizi ve konfiglirasyonuna,
namlu cikis kalibi capina) baglidir.

Ekstrizyon pisirme kullanilarak literatirde bildirilen Tip3 EDN
icerigindeki artislar onemli bulunmamistir (Sarawong ve ark.,
2014; Ai ve ark., 2016).
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Effect of extrusion cooking on the physicochemical properties, resistant @ S
starch, phenolic content and antioxidant capacities of green banana flour

Chonthira Sarawong*®, Regine Schoenlechner **, Ken Sekiguchi, Emmerich Berghofer?, Perry KW. Ng°©

“mnstitute of Food Technology, Department of Food Science and Technology, University of Natural Resources and Life Sciences, Muthgsse 18, A-1190 Vienna, Austria

“Division of Food Scdence and Technology, Faculty of Home Economics Technology, Rojomangala University of Technology Krungthep, 149 Chareonbkrung Road, Yannowa,

Sathon, Bonglok 10720, Thaland

“Deparmment of Food Scence and Human Nutrition and Insoruee of Infernotonal Agricelure, Michigan Stare Universiny, 135 GM Trour FSHN Building, East Lansing, MI 48824-71224,
LIsA

“Biwako Research hstitute, Otsuka Foods Co., Led., 1-11-1 Karasaki, Otsw, Shiga 520-0106, japan

ARTICLE INFO ABSTRACT

Article history: Green banana flour was extruded through a co-rotating twin-screw extruder with constant barrel tem-
Received 5 April 2013 perature, The objectives of this study were to determine the effect of extrusion cooking variables (feed
Received in revised form & July 2013 moisture, FM,_20% and S50%; screw speed 55 200 and 400 ipm) and storing of the extruded flours at
Accepted 18 July 2013 4°C for 24 h on the physicochemical properties, resistant starch (KS), pasting properies and antioxidant

fwailable online 27 July 2013

capacities. Extrusion cooking at higher FM and lower 55 increased the amylose content, which was
expressed in highest BS content. Water adsorption index (WAL) and pasting properties were increased,
Green banana flour while water solubility index {Wﬂ_l}. total phenolic content (TPC) and anticxid ant activities (FRAP, :_ﬂLH'I'S.*.
Exarusion moking DPPH)in free and bound phenolics were decreased compared to the other extruded samples. Storing the
Physicochemical properties extrisded flours at 4 =C for 24 h prior to oven drying was the main factor leading to a further increase in
Phenolics and antioxidant capacity the content of amylose, RS, TPC and WSl values, as well as pasting properties - in particular peak viscos-
ity. Compared to native banana flour, extrusion cooking caused significant changes in all studied proper-
ties of the extruded fours, except for soluble DF and antoxidant capacicy (ABTS.” and DPPH) of bound
phenalics.

Keywonds:

@ 2013 Hsevier Lud. All rights reserved.
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Table 1

C. Serowong ef al_f Food Chemisiry 143 (2014) 33-309

Amylose, RS contents, IDF, 50F, and TDF of extruded and native green banana flours stored at 4 =C for 0 and 24 h

Treatment Amylose [ wiw) RS (% DM) Dietary fAbre (% DM)
IDF
Mative flour 16.20 + 086F 47.25+215a 446 £0.16¢c
Extruded flour*
(1) 20, 200rpm, O h 17.96 + 004de 1.20 £ 014c 3497 +0.18de
(2) 20, 400 rpm, O h 17.25 £ 06 5ef 092012 366 £ 0.10e
(3) 50x, 200rpm, O h 30.16 +0.12b 382 +014b 537 +0.16ab
(4) 50x, 400 rpm, O h 2489 +081c 362+011b 506 £0.14b
(5) 20%, 200rpm, 24 h 18.92 + 0904 1.3 +012 403 +0.07d
(6] Hrx 4001 2dh 17.60 + 0.3 2ef 1.11 + 0.06C 368 +0.17e
(7) 50%, 200rpm, 24 h 33.49 + 0393 4,00 +007b 549 £ 0.0Ba
TPIL 24 N 20,17 tlLb2C .71 £ 0000  511+0.12

En yiksek EDN icerigi %4.00;

» 130°C namlu sicakligi,

» %50 besleme nem icerigi,

» 200 rpm vida hizi ve

» 4°C/24 h depolama neticesinde elde edilmistir.
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ABSTRACT

[n this study effects of extrusion cooking on enzyme resistant starch (RS) formation in high amylose corn
starches -’Hxlan WV oand ‘u"[[; and the functional EmEn:ies of RS Ereeratians WEre invﬁl:'ﬁated. Marive
starches were extruded at 50, 60, 70% feed moisture contents, at constant screw SEEd (100 Em; and
barrel temperature [ 140 “C). Among these samples, the highest RS contents were observed at 60% teed
moisture. Therefore, feed moisture in the second and third extrusion cycles was set at 60%. There were
significant increases in RS contents of both Hylon V and Hylon VI after the second extrusion cycle
(p = 005 After the third extrusion, the RS levels reached to 4000 and 45.1% for Hylon V and Hylon VI,
respectively. Substantial loss of birefringence in these samples indicated that the increases in RS were
mainly due to RS53 formation. The RS samples produced by extrusion did not have high emulsion ca-
pacity, but the ones produced from Hylon VII had high emulsion stability. Although, decreases in L* and
increases in b* values of extruded samples were significant as compared to respective native starches, the
changes were not substantial. Therefore, their incorporation is not expected to cause major changes in
the colour of end-products.

© 2017 Elsevier Ltd. All rights reserved.




Dogal formda Hylon V ve Hylon VII'nin EDN icerigi sirasiyla
%43 ve %53 olarak tespit edilmistir.

Table 1
Enzyme resistant starch content of Hylon W and Hylon VI samples produced by using extrusion cooking at difberent feed moisture contents and repeated extrusion
oycles.

Hylon W hased Samples BS content (%) Hylon VIl hased Samples BS content (%)
B _5h - 7740 b HICa1.50 e B ‘
H5C#1 -60 337 a H7C#1-50 1a
o e o Mooy e E—
H5C#1 -60 EEI N - H7C#1-60 £
H5C#2 -5 381 hb H7C#2-50 440a
H5C#3 -6 400 a H7C#3-50 451a

H5 Hylon V; HY Hylon VIf; G#1, C#2 and GF3 number of extrusion opcles; 50, 60 and 70 feed moisture contents; £S5 resistant starch.
Values followed by diftergnt letters in the same column are significantly different (p < 005

En yiksek EDN icerigi
HylonV icin %33.7; Hylon VIl i¢cin %39.1
» 140°C namlu sicakligi,

» %60 besleme nem icerigi,

» 100 rpm vida hizinda elde edilmistir.



Table 1
Enzyme resistant starch content of Hylon W and Hylon VI samples produced by using extrusion cooking at difberent feed moisture contents and repeated extrusion

oycles.

Hylon W based Samples BS content (%) Hylon VI based Samples RS content (%)
H5C#1-50 78hb H7C#1-50 IMED
H5C#1 -6 337 a H7C#1-50 1a
H5C#1-70 326 a H7C#1-70 358D

HSC#1-60 EE N . H7C#1-60 31b
H5C#2-50 381 b H7C#2-50 #40a

H5C#3-60 0.0 a H7C#3-60 45.1a

H5 Hylon V; HY Hylon VII; GE1, C#2 and GF3 number of extrusion opcles; 50, 60 and 70 feed moisture contents; BS resistant starch.
Values followed by difterent letters in the same column are significantly different (p < 005

EDN iceriginde en yuksek
degisim ikinci ekstriizyon

donglsunde elde edilmis

olup;

3. dongunin ekonomik
olmayacagi sonucuna
variimistir.



Sonuclar

Tip3 EDN uretimi;

» Jelatinizasyon,

» Dallanma noktalarinin kirilmasi icin enzim uygulamalari,
» Sicaklik-nem uygulamalari,

» Depolama dongdleri

gibi bircok islem basamagini icermektedir.

Genel olarak degerlendirildiginde tim bu islemler pahali ve
zaman alan proseslerdir. Ekstrizyon pisirme teknigi ise Tip3
EDN dretimi amaciyla, anilan bu islemlerin bluytk cogunlugunu

bir arada iceren uygulanmasi kolay bir prosestir.



Literatur incelendiginde EDN olusumu Uzerine ekstruzyon
isleminin etkisi distk bulunmus olsa da;

Bu calisma ile herhangi bir 6n hazirlik (jelatinizasyon, enzim
uygulama, depolama vb.) gerektirmeksizin oldukca yuksek
duzeylerde (Hylon V: %40.0; Hylon VII: %45.1) EDN Uretimi
gerceklestirilmistir.



» Hem Hylon V hem de Hylon VIl nisasta 6rneklerinde, nisasta
granillerinin cogunlugu ekstrizyon pisirme isleminden sonra
cift kirnnim 6zelligini tamamen kaybetmistir.

» Bu da Tip2 EDN’nin genis Olclide jelatinizasyonu ve
parcalanmasinin bir gostergesidir.

» Dolayisiyla, EDN seviyelerinde meydana gelen énemli artislar
esas olarak Tip3 EDN olusumuna bagli olmustur.
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