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2-Potato Dextrose Broth (PDB)

3-Potato Dextrose Agar (PDA)
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Extraction with 80%
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Fig 1: Extraction of saffron corm extract by immersion method
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10- DMSO

11- Minimum inhibitory concentration(MIC)
12- Minimum concentration fungicidal (MFC)
13- Micro-dilution method
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5- Ferric Reducing Antioxidant Power (FRAP)
6- Aspergill Flavus

7- Aspergillus parasiticus

8 -Colony-forming unit (CFU)

9- Disk Difussion
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Table 1 The composition of saffron corm and corn waste

property (grams per 100 grams)

corncob waste (corn wood)

Dried saffron corm

Moisture 7.67 +0.12 9.56 +£0.21
Protein 3.10+£0.23 3.29 £ 0.18

Ash 4.93 £+ 0.053 1.93 £ 0.06

Lipid 0.06 + 0.01 3.12+£0.03

Fiber 25.70 £ 0.12 1.93 +0.01

Total Carbohydrates 58.54 + 0.51 80.11 +£0.32

#Data are the average of three replicates and are expressed as mean + standard deviation.
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Table 2 Phenolic compounds and antioxidant activity in saffron corm and lignin extract.

property

The extract obtained

from saffron corm corncob waste

Total phenolic compounds (mgGAE/ 100gDW)

Radical scavenging activity (DPPH) (%)

Ferric reducing antioxidant power (FRAP)(mmol Fe(I1)/100g)

Extraction yield (%)

137.91 + 0.88 156.69 + 1.59
29.31 £1.04 58.85+ 0.69

5241+ 0.88 7.85 + 0.88
14.56 £ 2.8 17.32+1.83

#Data are the average of three replicates and are expressed as mean + standard deviation.

Atea e g Pl bl s wlas s s e
SLS 5 5l solas @l P Ol iomen
SR e Bl s las sl WY S

.[Y‘\]sﬁf‘jﬁ
5 b s ) ol &I Ol s 1 8l el
gl sl s il 5 sl il A lis
S5 olS il (Slaplil oS Olje 2 Sl s Oles
Lry]Cas,s Yote) oo Bl &I ldie ool 5
<l (Y] (aoys VA) aray YY] (o) V) S,
ol oS (Y do, WD) w5 [Yo]as s Yor)
Crr oS Ol sl sl sl eaen e
sl ol 518 Calise (glay 558 3 sddiS &3
el Ukl s sddciS O w0 K s
3 V070 VY AN A LS e 5 4SS sl
o @l amlis [YATV] ol sad 518 Ao VA
S el Sl S ol lash ml L olidss
2l 2B Loy wih oo ol ) e gl

3,1 Glgtan i

143

S eddgl gl (i85 Olyiss k dlas gl Al essl
W Ve 5l e Gl S s ol s o olls
Se5shsm Jb DS 5 sl ge ol il g Ao
IS s ls (Ko eddoslinad Pl ¢ 55 4 (3L 5450
3 G- (U5 b Jsile) ol Se s L
Ll oS (SIS S 5 Okes JS (g5 o35 0S)
OLSIes Ve opdim 0S8 snldee 5 2
SAF s U5 Gl Sl bl L
SlSs gl gy S s Jpens s>
s Sns [T JBe cilise Jlbean
S s 05 S 53 S5l 0 slhae g 0 o D>
G osbas e S5 b ol oS Dol s s
s 5 O gl S sl pde (il
o gl Al B LSS Ol wles Jlss
S5 55 il il SLS 5 g5 s
J‘)’b-wLe)La.okgﬁfle@dwgC\;aM\éJd)l;jp
See 558k il Dt (55 g e Al o

Lignin extracted from



ozl ke Lae S e S i S S e

OLKen 5 L3l asl

doys Vo Sl s Sognl 3 aul b 555 (Lo s 04/LY)
AYIYY) b OlS 5 Ol o VL dids frode
el S [Py il s Gl e 7 .5 o
SIS AT s L e gladsly s o) (S

JE ]
O s &y Sl 3l e Sl s S5 -v-Y
Sluls 5l el el C\f';w,\ o35L 5 oleed S 5

Cwlodlds ULJ\va J)J\e-)J Q\JLC«):\.\;

sl gl iy, w0 sl s ols s oL

Sy o (6 xS eIl
Bl 5 A ol (SaSlot ,8 b plaolans]
Sloys e sl sty a4 0sbobl 5 i
by las SeSI sl cdls il JSGs),
el 0l Ol aGais 51 ol 53 S 5 Ol i
o dd ]l §las 4 3505 5515 (Y+)A) Ain Afshar
OS5 i gl JSU1 DD L Olde s &
ol SSles ol (Al ke 2 g5 e AOIAD)
Jsl, S8 5 (Rdhe 5 Jses S 048/VE)

Table 3 Physicochemical properties of starch extracted from saffroncorm waste

property " Saffron corm starch
Ash (g/100g) 0.16 £ 0.02
Protein (g/100g) 0.75 £ 0.04
Lipid (g/100g) 0.91 +£0.03
Amylose (g/100g) 15.78 £ 2.03
L* 80.21 +2.12
Color indices a* 0.17 £ 0.01
b* 6.18 £ 0.19
Extraction yield (g/100g) 4547+ 2.14

*Data are the average of three replicates and are expressed as mean =+ standard deviation.
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Table4 Characteristics of carboxymethyl cellulose from corncob waste cellulose.

property carboxymethyl cellulose*
Ash (g/100g) 475+ 0.75
Purity grades (%) 73.00 £ 2.42
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Degree of substitution (%)
Moisture (g/100g)
Viscosity of 1% solution (cP)
L*
a*
b*

Color indices

85.01 +2.37
449 +£0.75

10.74 £ 0.59
83.21 + 0.852
0.25+0.29
759 £ 1.56

sMean = standard deviation
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Fig 2 Fourier-transform infrared spectra of A: cellulose B: carboxymethyl cellulose from corncob
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Fig 5 Antimicrobial power based on minimal inhibitory concentration and minimal fungicidal

concentration (mg/l)

Type of microorganism

Type of antimicrobial active compound . Aspergillus
Aspergillus flavus parastiticus
minimal inhibitory 025 003125
Saffron corm extract .cloncentratlgr}
Minimal Fungicidal >05 >05
Concentration ) :
minimal inhibitory 0.00019 0.00039
Lignin concentration ’ '
Minimal Fungicidal
Concentration > 0.05 > 0.05
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Fig 5 The inhibition halo of saffron corm extract and lignin (Concentrations of 0.5 and 0.05 mg/l) on
Aspergillus parasiticus (1 and 2 respectively the concentrations of 10° and 10° colony forming units per
gram of Aspergillus parasiticus and A and B respectively lignin and saffron corm extract)

S it ps s a8 Sl oJUib S 5 03505 )

149

L oalie 5o oS 5 Oliss &y Slas G A o

Sl el M= 5 JailS S 55@‘3


https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/aspergillus-flavus

ozl ke Lae S e S i S S e

OLKen 5 L3l asl

Fig 6 The effect of saffroncorm extract and lignin in comparison with Ketoconazole on the average
diameter of theinhibition halo (mm)

Type of microorganism

Material type

Aspergillus flavus

spergillus parastiticus

Saffron corm extract 13.75 £ 2.05° 10.00 + 1.41°
Lignin 16.00 + 1.63° 9.50 + 0.57°
Ketoconazole (200 ppm) 20.50 + 0.5* 12.00 + 1.00*

Dimethyl sulfoxide

water

Data are the average of three replicates and are expressed as mean + standard deviation.

Non-common letters in each column indicate a significant difference at the 5% level (Duncan's test, P<0.05).
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This research aimed to produce high value-added products, including starch
and carboxymethyl cellulose from saffron corms and corncob waste
respectively, as well as active extracts from saffron corms and lignin from
corncob residues. In this study, the extraction yield, antioxidant capacity, and
antifungal properties of extracts obtained from saffron corms and lignin
produced from corncob waste, along with the physicochemical properties of
starch derived from saffron corms and carboxymethyl cellulose produced
from corncob residues were investigated. The extraction yields of saffron
corm extract and lignin from corn residues were more than 14% and 17%,
respectively. The phenolic content and radical scavenging activity of the
saffron corm extract were 137.91 mg per 100 g dry weight and 29.31%, while
for corn lignin, they were 156.69 mg per 100 g dry weight and 58.85%,
respectively. The saffron corm extract and lignin exhibited antifungal activity
but the minimal inhibitory concentration (MIC) and minimal fungicidal
concentration (MFC) of lignin were lower than those of the saffron corm
extract due to the higher content of phenolic compounds in lignin. The ash
and protein content of starch obtained from saffron onion was 0.16 and
0.75%, respectively, which is close to potato starch. The extraction yield of
cellulose from corn wood residues was 38.43%, and the purity grade and
degree of substitution of the carboxymethyl cellulose prepared from it were
73% and 85%, respectively. The results obtained from Fourier-transform
infrared spectroscopy (FTIR) confirmed the formation of carboxymethyl
cellulose from cellulose extracted from corn wood. According to the results
of the present study, it can be said that food waste and residues can be used
as sustainable and low-cost resources for the production of valuable products
such as cellulose and starch with industrial applications.
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