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3. Analysis of variance
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2. Scanning electron microscopy (SEM)


http://dx.doi.org/10.22034/FSCT.19.128.183
https://dorl.net/dor/20.1001.1.20088787.1401.19.128.27.2
https://fsct.modares.ac.ir/article-7-62737-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.20088787.1401.19.128.27.2 ]

[ DOI: 10.22034/FSCT.19.128.183]

233l Auls8l s sleail Oloy e S50

Shazesy 0 LLS 5 sle 44l

Aot S L GBS sbul (el o o
el "l il "

Comler aob laaalis 4 Cons demn laanalis
SRl L 5 Lol DL el-0 a5 s 4 1) 5 R
Sd 513 Canle Olpe Gas A & st 51 sleas) Obej
OF lpmadaze |5 o8 il (bl w3l @ el ol
Sl b sdssdes Ol 45 ol odd 35158 505 35
Pl s 6 Seilu) sdd dezmie a1 o Wl
Lo ebbaralzs 5o pl by ol Cte  Samen (WK an!
S el Sl 5 VL Gl (sl o
demin a3 Bl o BT Sy | s o 5
S Jgl S c]a..ﬂ)z o 5 SIS 51 YL 4 s lyls
S o s dpl S Sl 2w ) w-j Seyy &S
st o w4 el elie mls OLGs 5 sl
il Slstle Cu 2 b Wsysl Cows 4 oogd-slesl
Sle ccpdslamil duld bug Sy e 5 )
LT boos [0] g il ssss Gl el aals
A ol b s e s edd S oledl
LS L;ud}}\jf a (L;ifl.i.a So,s) ey Jb oL
Sy p welid bl Glid end s S e 2l
IAE AR L IR g

oSSl ardl B —Y-Y

5 b ) e s Jl Sl s
IS s ezl WSSl anal 3l 65151 el daneie
B I e
Noe oo (fala S YO s asls sl Sy L LB gy
sdalie a5 jshilen das o sl QLA 1, Yoy YYo (Vo
5 PF4) Ixe/A o (NPS) I¥viv 5 sl S osd e
03,25 15 Jpl S ol 035 o2dl als (PE) Uy
ol s IS s Jlen S AT @ S as e

-@%&JJU M@)b L;Lac“_i)lﬂwwf},bb)&‘

6: Surface pitting

AT

Couw g @L‘S—“
b auld p dl-o e Jlbs LSt -y
slezeil b Hled i 5

o 4l Slad Gl S g e edis ) JSS 55 &S skiles
slezdl Js & DY Ao ke 5 55 K8 e
S FNVS S IPPEN ECRP TN K[ g
sl S 5l slans bl 51 el 2 osdhe .55
LB Sop 5 S S S 5 sl Bl oS dike gyl
On dlal s asleasl U 15 daes mla (555 salie
UKo 25 8 el I SIS 02 (55,5 Bl oS 5 5 dils
ol ez 5 b ne) o atelld Gl o Y
s 5 S s e 0l |y el bw s PF8 5 PF4
ok sodes wulis S a5 Gl sleasl Aol b e 5l
sled 1 e (O7/Y PF8 50/ VPF4) Wi sy o o
el el ade s Sl Gdlal cela s
5 IYENINVA & 55 oPF8 5 PF4 o dems
3o e axs Ly plple 28l Ll TE A
PE<PF4E<PFSE 15 5 saslin 5 <)y 40 sla
3ils (Ko 3dae Jalse 4 el lawn 5wl 15500
wwlis Jl S bl oS = iy cble Jols o
J5LS 5950050 (LJUE 5 Dok 55 5) lave sl S50
Sl 5 5 kal ) IS0 S 5 sl 5 IS
el il o (SSshal 5 5okl oy Jb s
Paohea Sysm s 33 b L el o anuliS glad 8IS
5o sl G b S d S (sl =) s e 13
DS b s e 1S 5 S e s e
S Hakd Ml amd 53 5 Lpde el S S
53 skl Gd e s 4 3B DOzl - slan
LB alS 4 e bl o ol walis S5 3bla

Sl S 855l 258 o 6 A skl (Sl yome 53 e 5

5: Surface pitting


http://dx.doi.org/10.22034/FSCT.19.128.183
https://dorl.net/dor/20.1001.1.20088787.1401.19.128.27.2
https://fsct.modares.ac.ir/article-7-62737-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.20088787.1401.19.128.27.2 ]

[ DOI: 10.22034/FSCT.19.128.183 ]

Ve J,.@.‘L\Q 692 AYA b)Lm.:v

Jeted b oiSosbel 5 S5kl slae iy (8IS oolea]
Gdsl S s Jra S 4l sbwl s 15 a8
i a5 oS e glae i ol gl s 4ol
Gl b oiSosbol b5 glaasls slosde olel )
03 5 S bl Jln S sdme Gla SRS e Al
DAV a8 by als Jiew S a4
Benavent-Gil = Lwyg  oad plnil Sldlas 3
&S A3 esls glas (2017a, 2017b) JL. ,s Rosell
PS5 e e g (I3 b Sl Gy
5okl Gl Jb s M b o

[A-T] 0 wase mals 1 aSKkel s

NPS

PF8

Fig 1 Scanning electron micrographs of native, freezed and hydrolyzed potato starch.
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Fig. 2 X-ray diffraction patterns of native, freezed and hydrolyzed potato starch.
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Fig 3 RVA of native, freeze-thawed and hydrolyzed potato and corn starch.

Table 1 Pasting profile and thermal properties of native, freezed and hydrolyzed potato starch

Pasting Peak viscosity Final

temperature (°C) (mPaes) Visc'?sity

P 65.4+ 0.2° 3678+ 23" 1762+ 154
PE* 65.8+0.1* 3113+13¢ 1267+17¢
PF4 63.7+ 0.3¢ 3206+158 1367+ 8°
PF4E 57.7+0.4" 2155+ 15° 1008+11"
PF8 61.3+0.6° 3006+ 23° 1221+ 12P
PFSE 52.6+0.7° 1956+17" 971+ 12F

** Different capital letters are significantly different (p <0.05).
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In order to achieve high-efficiency hydrolysis by a-amylase, freezing
pretreatment of potato starch was performed at -25°C for 4 days (PF4)
and 8 days (PF8). For this purpose, potato starch (NPS) and freeze
pretreatment were suspended in water by exposure to alpha-amylase
(0.15% wi/v) for 10 hours at 25°C. Morphological properties, percentage
of hydrolysis, degree of crystallinity by X-ray diffraction (X-ray) and
pasting properties by rapid visco analyzer (RVA) were studied in
native,freezed and hydrolyzed starches.Freezing caused surface damage
of starch granule and according to the morphology results, scratches,
dents and cracks were observed on the surface of the granule, and these
changes were much more obvious after 8 days of freezing than after 4
days of freezing, and they were easily hydrolyzed. It was placed by a-
amylase and caused the disruption of starch granules. The results of the
hydrolysis percentage showed that freezing produced a trace percentage
in the production of hydrolyzed starch. Hydrolysis percentage (%) of
natural starch increased to 16.8%, 24.1% and 40.8% after hydrolysis in
P, PF4 and PF8, respectively. In addition, the relative crystallinity after
freezing decreased from natural starch (37.7%) to 34.8% in PF4 and
33.2% in PFS8, and this decrease was very substantial(p< 0.05) after
treatment with a-amylase which decreased to 34.3%, 29.4% and 25.5%
in P, 4 days and 8 days of freezing, respectively. Gelatinization
temperature and pick viscosity after amylase treatment in all natural
starches under freezing treatment decreased significantly (p< 0.05) and
the decreasing trend was observed in the order of PF8 > PF4 > P, which
granular and intramolecular structures disruption as well as low swelling
power could be the reason behind these results.
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