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Rheological properties of cold — pressed flaxseed oil
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Abstract: The cold — pressed flaxseed oil ( CFO) was obtained from the flaxseed by cold — pressing. The
physicochemical index of CFO was analyzed, and the static and dynamic rheological properties were investigated.
Also the Casson, Herschel — Bulkley and Bingham models were used to describe the rheological behavior of CFO,
and thermodynamic parameters were derived from the Arrhenius equation. The results showed that CFO behaved
gradually from non — Newtonian fluid to Newtonian fluid within the shear rates of 200s ~'. When the shear rates were
greater than 10s ™', CFO indicated a Newtonian behavior. Moreover, the CFO’ s energy of activation for viscosity
was 3 095. 4 cal/mol. Furthermore, Viscosities, shear rate, loss modulus, the plastic consistency coefficient,
higher shear limiting viscosity and consistency coefficient of CFO decreased with the increasing temperature, but the
storage modulus of CFO had no significant change by temperature. The result also showed that the Bingham model
was suitable to describe the rheological behavior of CFO.
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Table 1 Quality index of Cold — pressed flaxseed oil
£ (=4 VR RRRF — R MRS I ™
Index CFO Standard 1st grade pressed FO
BR(E Acid value
0.5 1.0
(KOH)/(mg/g)
WA
Peroxide value/ ( mmol/kg) 2.3 6.0
K5 B AT W)
Moisture and volatile matter /% 0.09 0.10
i
Color/ (25. 4mm) Y20R4.0 Y45R4.5
B g B T B
Transparency Clear, transparency Clear, transparency
NG/
Insoluble impurities/ % 0.03 0.05
TR R B AH A3AL

Residual solvent/ (mg/kg)
280°C A ge
Heating test at 280°C

USRS

Flavor

Not detected

Tt Yy, EEAL, LA HEE 0.2

No precipitate, unchanged value of yellow,

the value of red increased by 0.2

BA RN A 59 , 657k

Characteristic to flax seed oil,

no peculiar smell

Not detected

Tehr di ¥y, EEEAL, L AEEIN/NT 0.4
No precipitate, unchanged value of yellow,
the value of red increased less than 0.4

HATRRAF IS A 9 , o570k

Characteristic to flax seed oil, no peculiar smell

7E/Note; * GB/T8235 —2008

2 CFO RHIHHEIEMR
Table 2 Characteristic index of CFO
7D PRI ARdESELE :
Index CFO Standard range )
~
. 2
FEAH R g
Palmitic/% 3-8 3.7~7.9 E
=
TR IR R i
Stearic/ % 4.3 2.0~6.5 =
TR
Oleic/ % 19.0 13.0~39.0 )
0 2 4 6 8 10 12 14 16 18 20
AT BIY)H K Shear rate/s L
Linoleic/ % 13.7 12.0~30.0
Linolenic/ % 371 39.0~62.0 . ’ B
- 0.08 - & - 10C
NIy . o B
URISE 1.4772 1.478 5~1.484 0 £ 20T
Refractive index/ (n20) S 0.06] A 30°C
. 2 oo O—O————————0 , 40°C
ALY 8 .
Unsaponifiable matter/ ( g/kg) t-1 <13 § 0-04 1 A ANk A A A 50T
. g CDOO-0—-O0—0—O0—O0—0—O0—0
L A+ S — %
Todine value(1,)/(/100g) 187.6 164 ~202 *
B Ak My 00 20 40 60 80 100 120 140 160 180 200
Bbed 194.6 188 ~ 195 BIYJH % Shear rate/ st

Saponification value( KOH)/(mg/g)
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Table 3 Fitting equations of shear
stress and shear rate of CFO

W WA LR LB
Temperature/ °C Linear equation R?

10 Y =0.079 2x -0.008 1 1.0

20 Y =0.052 6x —0.025 4 1.0

30 Y =0.035 2x -0.004 1 1.0

40 Y =0.026 4x -0.014 8 1.0

50 Y =0.019 6x -0.000 5 1.0

WY BTN 75 x: BT # % ; Note: Y«

shear stress;

x :shear rate

A BTYIE R H 0.1 ~20s ™ B BT RN 10 200s !
Note ; A : shear rate betwcen 0.1 and 20s -
B.shear rate between 10 and 200s ~!

B 1 CFO BRI YIE R T i 2

Fig.1 Viscosity versus shear rate curve of CFO
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Fig.2 Effect of temperature on shear
stress and viscosity of CFO at 50s ™"
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Fig.3 Dynamic rheological curve of CFO
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90% LA_F 1, A BT S R SRR T 14 I R TR
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WA N 07 BR AR R IEJRR IR 57. 1% , AN FIRG 17 R 5
70. 8%, 16 WS il 5 5. 8% , 18 i jS il R
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Table 4 Parameters of different rheological models of CFO

- Bingham Casson Herschel — Bulkley
; Jeti i SAPER B e Jit Mg =Y g Jet R AR LR — v
R Ra, WEE G bl WEE 5 B wiimw bR
7,/Pa / (Pa-s) 7,/Pa n./(Pa-s) 7,/Pa K/(Pa - s) n
10 0.025 0.079 2.03 0.004 0 0.076 4.72 0.037 0.075 1.01 1.69
20 0.022 0.052 3.01 0.002 9 0.051 5.60 0.026 0.049 1.01 2.48
30 0.025 0.035 3.50 0.004 4 0.033 7.52 0.034 0.032 1.02 2.78
40 0.022 0.026 4.95 0.008 3 0.024 12.17 0.034 0.023 1.03 3.51
50 0.002 0.020 0.67 0.000 1 0.019 1.60 0.004 0.019 1.00 0.54
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