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Table 1 Pasting properties of NSA, PGS30, PGS50 and PGS70.

Final Viscosity Trough Viscosity Peak Viscosity
Setback (cP) Breakdown (cP) (cP) (cP) (cP) Samples
3914 +0.03 4 1515+ 0.50* 5429 +0.50 * 2389 +0.02 % 3904 +0.04 * NSA
3037+0.108 906 + 0.04 B 3944 +0.10 8 2252 +£0.558 3159 +0.058 PGS30
2342 +0.50 € 1051 +0.10 € 3393 +0.04 € 1529 +0.10 € 2580 +0.04 € PGS50
2071 +0.02° 709 +0.02 P 2781 +0.02° 1489 +0.02 P 2199 +0.02° PGS70

Mean = standard deviation (n=3); Different capital superscripts within the same column indicate significant
difference (P<0.05).
NAS: Native Acorn Starch; PGS30: pregelatinized starch milk suspension (30 % w/v); PGS50: pregelatinized starch
milk suspension (50 % w/v); PGS70: pregelatinized starch milk suspension (70 % w/v).
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Fig 1 The Water absorption index, water solubility
index and swelling power at 30 °C of NSA, PGS30,
PGS50 and PGS70.

NAS: Native Acorn Starch; PGS30: pregelatinized
starch milk suspension (30 % w/v); PGS50:
pregelatinized starch milk suspension (50 % w/v);
PGS70: pregelatinized starch milk suspension
(70 % w/v).

Table 2 Syneresis at refrigeration and freezing condition (%), Degree of gelatinization (%) ofNSA,

PGS30, PGS50 and PGS70
Synergies (%) N
Samples 10 13°C DG (%)
NSA 3.90+ 0.10° 18.5+0.05° 8.35+0.05¢
PGS30 3.80+ 0.55% 18.4+0.20° 64.16+0.76 ¢
PGS50 3.78+0.07 18.4+0.10 86.83+1.53°
PGS70 3.63+0.05° 18.33+ 0.07° 97.66 + 1.04 *

Mean + standard deviation (n=3); Different capital superscripts within the same column indicate significant
difference (P<0.05).
NAS: Native Acorn Starch; PGS30: pregelatinized starch milk suspension (30% w/v); PGS50: pregelatinized starch
milk suspension (50% w/v)7; PGS70: pregelatinized starch milk suspension (70% w/v).

Le0 ]85 o
ONS @'Yj Q)b—i—\'
awlid 5 b alis b sl s OAE AN 4

03 Ok a3 amm s el ol A1 Y o 5 w56

\Ys

old A5 bl 5y e O8YA) OLKes 5 SGlhsss
Ol Ol 3 5 A S e p b el e sledl g
Oelsl 555 Sl slomdl L8 8w &5 Loy LS
Do abe SR Gl G e o
5 bl Glasled (o n (wldd ) wulls



VEY el VA 093 NYY o)ij:

L SRl Os N3 Olgee by Rl L 5 5,8
forh sles L) 0 Y wlis 4 ol el SIS sk o

JLo]oul ol wjfjk.) S :ljf Sl a5 0V DU a5V

S588,50-Y
Je 5 pr s Vi awlis ladgad (655055 50
.lojj.: alis LSLAJ}J‘_)f e)\.\;\jdg.&d,wa\ ol eals QLIS Y
0 g0 .,\.fl:) J>—|f ‘Lﬁk':” .]a;_b..l: ubjl.: LSLA”;“UD:@‘)
S [EA=E1]sls o analis gluldr sla s, 5 bk
bies) (Son b I3 5 Gl mhane glols bsh pls aalis
3o 5 e Sl o hls ramen (65 S 5 Sl
ssb a adVis, wnlis d Bl S bl il o S
S WPGS30 Gy S 5k & S i w5 G
4 PGS70 5 PGS50 (sl €3ai 5 0,8 L okt
OLd Kt 5l e o Sl 5 geS Kist ol e
WY aad bl b kst 5 atasy Sose 4 b U518

@ gad oS O a5V ekias 0L PGS (sla 4 e 5o
&f&}d})ﬂdﬁ&}j@)@)‘fd}]ﬁ))
PGS ool walis Kos p elie sbasl ail o Skl

.[O' ,\Y"]CMJ oS JL)lj'f

Fig2 S

canning electron micrographs of native starch acorn, PGS30, PGS50 AND PGS70.

Vi, b oalis 5 1AMV sk allis
ol 53 PGS70=4v/\1 5 PGS50=AVAY PGS30=16/11
sl 8By cd 4B S Ssn Lo oas agY)
oy S il aiVig, aulis 0dd VS s
JJ.oS @'deﬂ awlis .L;.‘_,J S il g_JLO}) Sis osle
025 5 e 3 S ool e O walis ladls asly
e S 35d e Jodd J5 4 5 Sl s 5o 5 LS e sl

s pbi el slge 53 Ol (sl b wisV5 ax s 5158 &
Olee «asby Jaalsal b dsls 3518 (VAAL) OlKes 5 558
bl [EVICSL Jals @b walis 0ad a5 ass
O ok bk (Y410) OKar 5 sy God
At Dlosd e sl i il s skl sl JSU e
On 5L sl Slids [EY]AS 3458 eulis byl S «
AL el gas Vi by ax a4 Wsls OLES (Yerf)
dalgt Sy e g SR e85 aulis glad gl S
787 Yiems 0L L3 walis 0dd aV5 as,s [ET]C
anlis 0 adV3 ax s sl olid Sldllae col sl SIS
lo Gaiss b [E8 ]l OF arey 3 zin OGS e o
S Casby Olgee Pl sls (35158 (Y0 4) Ols 5 53

S go S a5 0T 5l 2aS 5 ol AT azalis 0ad a5V

T

NAS: Native Acorn Starch; PGS30: pregelatinized starch milk suspension (30 % w/v); PGS50: pregelatinized starch
milk suspension (50 % w/v); PGS70: pregelatinized starch milk suspension (70 % w/v).
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Fig 3 Scanning electron micrographs of native starch acorn, PGS30, PGS50 AND PGS70.
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ABSTRACT

ARTICLE INFO

The purpose of this research is to investigate the effect of the changes in the
starch slurry with the concentration of 30, 50 and 70% of dry substance of
pregelatinized acorn starch using a single drum dryer at a drum temperature of
120°C and a speed of 20 rpm which is called PGS30, PGS50 and PGS70 in
order on physical and chemical properties including viscosity, hydration,
freezing and melting stability, degree of gelatinization, morphology and
FTIR.The rheological properties were evaluated using a rapid viscosity
analyzer as a function of temperature. Pregelatinized starches showed
viscosity at 25°C in cold water, but native acorn starch did not show viscosity
at room temperature. Native acorn starch gradually started to absorb water as
the temperature increased. So that the highest viscosity (peak) was created by
native acorn starch, PGS30, PGS50 and PGS70 respectively. Native acorn
starch granules have a smooth surface and non-homogeneous shape (mostly
oval and spherical) and also have surface cavities and wrinkles. The
morphology of pregelatinized starches changed significantly so that the
granules of PGS50 and PGS70 samples are continuous and porous with a
honeycomb-like structure. And there was no significant change in freezing-
thaw stability compared to native acorn starch (p<0.05). The spectroscopic
evaluation of native acorn starch was consistent with PGS samples up to the
spectral range of 13343 cm. But in the PGS70 and PGS50 samples, several
spectral intervals occurred between 3747 and 3945, which indicates the
complete gelatinization of these two samples. Pregelatinized starches also
have more swelling power, water absorption and solubility than native acorn
starch (p>0.05).

Article History:

Received 2022/ 10/ 15
Accepted 2023/01/01

Keywords:

Acorn,

Native acorn starch,
Pregelatinized starch,
Single drum dryer,
Degree of gelatinization.

10.22034/FSCT.19.133.115
DOR: 20.1001.1.20088787.1401.19.133.10.5

*Corresponding Author E-Mail:
javanmard@irost.ir

AN



