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Fig 1 a) Flaxseed oil (control A), b) cellulose and
flaxseed oil, c) cellulose and flaxseed oil and
thymus (50:75:7.5)
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Fig 2 Peroxide value change of control and oil powder samples during storage at (a): room temperature (25 °C)
and (b): refrigerator (4 °C). For treatments see Table 1. Diffeent letters for the same storage time represent
significant differences (p < 0.05) according to the Duncan test.
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Fig 3 Thiobarbituric acid value change of control and oil powder samples during storage at (a): room
temperature (25 °C) and (b): refrigerator (4 °C). For treatments see Table 1. Diffeent letters for the same storage
time represent significant differences (p < 0.05) according to the Duncan test.

Aol b S glle 5l (bylse U SHp 8, Slogn

IS 50 oy w0l 058 Lds 5 e b oo 5

G p O ildls e 5y ke cand Jalpl


http://dx.doi.org/10.52547/fsct.19.123.201
https://dorl.net/dor/20.1001.1.20088787.1401.19.123.8.3
https://fsct.modares.ac.ir/article-7-54782-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-28 |

[ DOR: 20.1001.1.20088787.1401.19.123.8.3 ]

[ DOI: 10.52547/fsct.19.123.201 ]

S 580 s bt 5 S sl S5

U'JKN"J)}PF}W

OIS BT 51 505 g OsmellnS] a5l Y poases

OpeellonSt 51 Sl oloys WG Slas o

[0T A4S o 518 s 55 (oo
4y o] -V Y

2 slpe Ll s e Loy sl s (Sanad
5 s S Jolis 5 sdaoder b andeal Sl ool O
~ gl den Al e GBI O sladenl 04 ST
@ < 100) obsiae sob 4 (S Ol SRIBIL L
G o dy 3 IS (E D) Sl
b sas 53 1) ol ol 81 s o (BT slas 53 (551650
@ b gad andenl Dl a8 (0 < /00) (ol sme sk w

W23l a5 eSS dgb 5 (< 0/00) (gl me b

e 3 O graldonSt 4 50 SN pams A5 5 O pollnS]
S el ok el QLI V0] 530 Sge gy dald 5 5ad b
Sl 058 S s Sop b Sl SEIL
G slas s b ol S sl s 3o falS el
(oA 313 Ssge 4 OIS 3 5 m IES BL les)
IN T @2l O Jlaie ,3 (0> +/20) (g ls sme L3

Col Sz s som Saise w4 Soledy H3s 02558
Solsy BB el 4 S el S 2005 e JalS
badisel 5o (legy pop chle mlpl L oas (B asls)
IS 555 osb 4 OsaldenS) 450 N pame A5
clle s by elas D33l aS Cdl sl 518 LA
oeals el ol WSy S ale 5, 4 V00 pPM
A5 J S 52 a8 (gysb a4l el S lss ade

5
ik 8Tl T2 T3 ok
! &@T4 BTs aTé
3.5
= 3 aT7 BT8 mT9
- & Control A £ Control B g 8
- ontro ontro 3 = deed ¢
: 2 clefy  defy dedede e
1.3 bebe
1 bebebe . betic
a2aaadidgaaa [4
0.3
0 ._.. !
Day 1 Day 30 Day 60 Day 90
Storage time
(a)
4 ol a
g arTl @12 mT3
3 aT4 @Ts @AT6
o 295 BT7 BTs mT9 E
& =
T 2 @Control A @Control B def 2 be =
< 15 olef 0Ol ; cded &
. " ez B & de cdecd |9
1 cded cd dedcc il b h efzh :: e e :::
* - e I- i ‘h g -.‘ :i ;E#El:g‘m:::
H =7 A H 1 =
" i3 : ol 81112

Day 60 Day 90

Storage time

(b)

Fig 4 Acidity change of control and oil powder samples during storage at (a): room temperature (25 °C) and (b):
refrigerator (4 °C). For treatments see Table 1. Diffeent letters for the same storage time represent significant
differences (p < 0.05) according to the Duncan test.
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Table 1 Changes in total phenolic compounds (mg/kg) of samples during storage at room temperature

and refrigerature.
( OT;;?‘CHGI‘;E%) Day 1 Day 30 Day 60 Day 90
25°C 4°C 25°C 4°C 25°C 4°C
T1 (50:50, 5%) 28.32%%  23.18%  25.15%  18.43*° 2122  13.69"  15.36%
T2 (50:50, 10%) 45.43°%  37.94® 3818 29.14°C  29.64°  25.64° 26.18°"
T3 (50:50. 15%) 7226 62.33C 67235 5431F  58.67°°  50.67%  51.96"F

T4 (50:75, 5%) 31.53%  26.42F

T5 (50:75, 10%) 44.78°%  37.26%8
T6 (50:75, 15%) 74,14 65338
T7 (50:100, 5%) 29.39%% 23,498
T8 (50:100, 10%) 48.64 4561
T9 (50:100, 15%) 76.53**  69.23%
Control A hA oA
(bulk flaxseed oil) 23.92 22.85

Control B (50:75,0%)  23.28™  20.06"™¢

28.68%  20.380 21330 1457  16.42¢F

3841 29530 3424%  2474%  2451%
66.11°8  57.19°C  49.59F  52.44°  5512%
235288 20.28%  21.16°  14.02"  14.82°
46.68 3341 32539 2597 27.47P

7145 62.18F 6597  54.78F  56.39%F
23.12%  16.68"  17.41%8  10.52°®°  12.35F
20.64"  16.92"°  18.43%¢P 926  12.85F

Different lower case letters within the same column and different capital letters within the same row in the same
group of storage temperature represent significant differences (p < 0.05) according to the Duncan test. O: oil;
MCC: microcrystalline cellulose; R: rosemary.
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Table 2 Changes in chlorophyll content (mg/kg) of samples during storage at room temperature and
refrigerature.
( Ofﬁ%t‘éleg% ) Day 1 Day 30 Day 60 Day 90
25°C  4°C 25°C  4°C 25°C  4°C
T1 (50:50, 5%) 25.06" 23.06° 25.03" 22.44% 22.75™ 22.13%  22.65%
T2 (50:50, 10%) 39.78"™ 352 3532% 29.76°  31.077 23.82  25.86"
T3 (50:50. 15%) 61.29" 54.39  58.61¢ 4241 43.46%° 28.61%° 31.16%
T4 (50:75, 5%) 26.98%* 25.51"  26.72"® 22.09%  22.24"° 21.31"  22.01"
T5 (50:75, 10%) 48.2% 38.380 42.73%® 33.18%  41.66° 31.81¢ 37.52F
T6 (50:75, 15%) 64.74** 61.63°  63.86" 60.23*  60.34°° 51.69°°  57.19"
T7 (50:100, 5%) 42.46°* 28.035% 29.14%° 22.19"  24.56% 18.15¢  20.48"
T8 (50:100, 10%) 48.61° 3529 40.74® 27.39% 39,02 26.98°  32.28%
T9 (50:100, 15%) 61.28" 49.64°  61.03" 41.16% 5227 40.52°%  46.85"
Control A A kC kB kE D kF kG
(bulk flaxseed oil) 9.02- 7.87- 8.04- 7.3; 7.61- 7.14- 6.94-
Control B (50:75, 0%) 10.89" 9.17°  8.84° 8.1° 761" 725" 712

Different lower case letters within the same column and different capital letters within the same row in the same
group of storage temperature represent significant differences (p < 0.05) according to the Duncan test. O: oil;
MCC: microcrystalline cellulose; R: rosemary.

Table 3 Changes in carotenoid content (mg/kg) of samples during storage at room temperature and

refrigerature.
Treatment (O:MCC, R%) Day 1 Day 30 Day 60 Day 90
25°C___4°C___25°C___4°C___25°C___4°C
T1 (50:50, 5%) 7.06™ 581" 6.89 573" 5078C 569 479
T2 (50:50, 10%) 7.84% 676  78% 623 5960 599 596"P
T3 (50:50. 15%) 9.12°* 8.9 9.05" 791" 843" 766" 6.18F
T4 (50:75, 5%) 932 89" 862 68" 651F 603" 507C
T5 (50:75, 10%) 8.824 837" 7.65%C 7.66°C 7.19° 569F 582F
T6 (50:75, 15%) 9.96"* 899 963" 7.86™ 7.78°° 7.73%°  7.44*
T7 (50:100, 5%) 548" 481" 4.47% 474™C 493" 4570 441
T8 (50:100, 10%) 7354 634 6.11° 5690 524% 5319 486°T
T9 (50:100, 15%) 7.67% 698 699" 607 69 588"C 545%
(buuf‘f’lr;t;;’éeﬁ ol 446 3.86® 3.43'C 327" 298P 288" 259"
Control B (50:75, 0%) 5.91%% 494" 464 392 366" 276" 257"

Different lower case letters within the same column and different capital letters within the same row in the same
group of storage temperature represent significant differences (p < 0.05) according to the Duncan test. O: oil;
MCC: microcrystalline cellulose; R: rosemary.
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Today, the tendency to use flaxseed oil as a rich plant source of ®-3 fatty
acids has increased. But the high content of unsaturated fatty acids in
flaxseed oil makes it highly susceptible to oxidation. In this study, to
produce flaxseed oil powder with more stability than oil, rosemary leaf
powder (as a natural source of antioxidants) in 3 levels (5, 10 and 15% of
oil) and 3 different proportions of flaxseed oil and Microcrystalline
cellulose (50:50, 50:75 and 50: 100) were mixed together. The results
showed that by transporting the oil to the powder form and addition of
rosemary leaves, the rate of increase in peroxide, thiobarbituric acid and
acidity during storage was decreased significantly (p < 0.05). Storage at
refrigerator (4 °C) was more effective than room temperature (25 °C) in
increasing oxidative stability of samples during storage. Oxidative stability
increased with increasing the concentration of microcrystalline cellulose
and rosemary leaves. Addition of rosemary leaves caused a slight increase
in acidity in the samples. Rosemary leaves also increased phenolic
compounds, chlorophylls and carotenoids in the samples. Mixing the oil
with microcrystalline cellulose significantly (p < 0.05) reduced the
decomposition rate of phenolic compounds, chlorophyll and carotenoid
contents. It was concluded that by mixing flaxseed oil with
microcrystalline cellulose and rosemary leaves, a new powder product with
suitable oxidative stability is introduced, which has the potential to be
applied directly on foods such as salads or to be used in different food
formulations to fortify them with natural antioxidants and -3 essential
fatty acids.
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