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Deter mination of the content of polyunsaturated fatty acid in edible oil and
evaluation of itsuncertainty
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ABSTRACT: Objective To established an ultraviolet-spectrophotometry method for determination of the
content of polyunsaturated fatty acid in edible oil, and a mathematical model of the uncertainty. Method
Based on JJF1059.1-2012 “Evaluation and expression of uncertainty in measurement”, the main source of
uncertainty were analyzed, and the uncertainty components were evaluated and calculated. Result  The results
showed that the linear range of polyunsaturated fatty acid in edible oil was 1~10 mg/mL, the linear equation
was Y=73.966X+0.006 (r=0.9998), and the expanded uncertainty was 1.84% (k=2) when the content of
polyunsaturated fatty acid was 56.12% in edible oil. According to analysis of measurement, the main sources of
uncertainty were repetitive measurement, dispensing process of standard solution and the fitting of the standard
curve. Conclusion This method can provide reference to evaluate quality of polyunsaturated fatty acid in
edible ail.
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Fig. 1 Polyunsaturated fatty acid concentration and
absorbance standard curve

33 HEFRANEST

cVf

X ==——x100
m
o X (%); ¢
(mg/mL); V
(mL); f ;m (mg)
34 MENHEEHNEEXRIE
, 14

(GB/T 21495-2008)
[13]

@)
1.6%,
:2,
0,
Ua(P)= 12”’ =8.00x10°
)
®
0.1 mg,
: =3,
Uy(m)= % =5.77x10% mg
@)
0.5 [24]
0.1 mg,

Ux(mM)=0.1x0.5=5.00x10? mg
1 2 1

u(m)= \[2x[u?(m)+u,2(m) ] =1.08x10"* mg

(D) m=160 mg,
; (2 ; (3 :
; (4 ; (5 u(m =
( ) ( ) urel(m): Q = M :6'75x10'4
m 160
F1 ERHPESNIEFMERKRSEMNELR(N=6)
Tablel Resultsof the content of edible oil polyunsaturated fatty acid (n=6)
(mg) (mg/mL) (%) (%) RSD(%)
100.6 0.4256 0.00567 56.36
100.5 0.4324 0.00583 58.01
99.7 0.4147 0.00575 57.67
56.12 0.03
100.2 0.4161 0.00555 55.39
99.8 0.4104 0.00547 54.81
100.4 0.4104 0.00547 54.48
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Table2 Calculation results of residual from the standard curve

n Cy(  :mg/mlL) A acy+h [Ag-(aco+b)]? (co- ) :mg¥mL?)
0.0003 3.249x10°

1 0 0.0060 1.6x10°
0.0001 3.481x10°
0.0808 6.400x10”

2 0.001 0.0800 9.0x10°
0.0803 9.000x10°®
0.1550 1.210x10°

3 0.002 0.1539 4.0x10°®
0.1548 8.100x107
0.3125 1.124x10*

4 0.004 0.3019 0
0.3123 1.082x10*
0.4463 1.225%x10°

5 0.006 0.4498 4.0x10°®
0.4461 1.369%x10°

6 0.5965 1.440%x10°

0.008 0.5977 1.6x10°

0.5961 2.560x10°®
0.7448 8.100x10”

7 0.010 0.7457 3.6x10°
0.7444 1.690x10°®

¢, =0.004 > 3.230x10™ > 85x10°




1457

2
e +Db
Sr _ ;[A}l (aCOJ + ):| _ 3230)(104 :5.19x10>3
n-2 V. 14-2

~ 2
1.1 (=) _
p n

(COj —60)2

u(Iine):%x

M

1

J

(0.00562— 0.004)>
85x107°
mg/mL
'S ( ) b
P ;n
; C /(mg/mL);
G, (mg/mL); ¢
/(mg/mL)

=3.64x10°

5.19x1073 X\/l 1

=+
73.966 6 14

2. 00
36 ARINETTHEE. T RIAHMEERER

=6.47x10°

U= \/urd2( f )+ urdZ(M )+urd2(v)+ u,e.z(rep)+ urdz(“ne)

\/(859><103)2+(1(B><103)2+(587><103)2+(1(B><102)2+(647><103)2
=1.64x102

U=UrgX X =1.64x1072x56.12%=0.9204%
k=2, :
U=k-u=2x0.9204%=1.84%
(56.12+1.84)%, k=2

4 ¥ o

55 58% 1719 ,
GB/T 21495-2008 ,

[18-19]

SE 30k

[1 : , :
[J. (
Yao SY, Liu T, Li R, et al. Research progress in polyunsaturated

), 2014, 31(12): 86-91.

fatty acids and their anti-cancer role [J]. J Chongging Technol
Business Univ (Nat Sci), 2014, 31(12): 86-91.
2
[J. , 2014, 1: 153-155,
158.
Lang LW, Wang HY, Hu B, et al. Research advances of
polyunsaturated fatty acids in cancer and inflammation disease
[J]. Chin JBiochem Pharm, 2014, 1: 153-155, 158.
[3l
[J. , 2013, 4(5):
1342-1346.
Zhang JY, Du B, Xie LH, et al. Progress of application of
microencapsul ation technology in polyunsaturated fatty acids [J].
JFood Saf Qual, 2013, 4(5): 1342-1346.
[4 , , . [J.
, 2012, 33(7): 418-423.
Sun XY, Gao GT, Duan AL, et al. Research progress in
polyunsaturated fatty acids [J]. Sci Technol Food Ind, 2012,
33(7): 418-423.
(5]
[J. , 1998, 13(3): 14-20.
Chen ZN, Chen ZD, Wei ZH. Negative effect of vegetable Oil
rich in PUFA and cultivar improvement of oil plant [J]. Fujian J
Agric Sci, 1998, 13(3): 14-20.
(6]
[3. , 2005, 12: 3-6.
Li SG, Li XM, Chen H. Study on the status, the problem and the
countermeasures of edible oil quality and safety in china [J].
Cereals Qils, 2005, 12: 3-6.
(7 : ,
[J. ( ), 2007, 8(4): 328-33L.
Qi J, Yin GX, Luo H. Effect of vegetable oil polyunsaturated
fatty acid (PUFA) on human’s brain [J]. J Beihua Univ (Nat Sci),



1458

(8]

(9]

[10]

(11]

[12]

[13]

(14]

[15]

2007, 8(4): 328-331.

[J. , 1987,
6: 2-15.
Liu CR. Polyunsaturated fatty acids in the new trend of research
[J]. China Oil Fat, 1987, 6: 2-15.

M]. : , 2002.
Laboratory accreditation council for national in China. Guide for
evaluation of uncertainty in chemica analysis [M]. Beijing:
China Metrology Press, 2002.
International organization for standardization. Guide to the
expression of uncertainty in measurement [S].
N , 2005, 11(2): 149-152.
Liang KL, Jao TS, Li SB, et al. Measurement uncertaing in
analytical data processing [J]. Ana Test Technol Instrum, 2005,
11(2): 149-152.
JJF 1059-2012 [S.
JIF 1059-2012 Evaluation and expression of uncertainty in
measurement [S].
GB/T 21495-2008 , 1, 4-
[S].
GB/T  21495-2008 Animal and vegetable fats and
oils-Determination of polyunsaturated fatty acids with a cis, cis
1,4-diene structure [S].
CNAS-GL06: 2006 [S].
CNAS-GL06: 2006 Guidance on evauating the uncertainty in
chemical analysis[S].
JJG 196-2006 [S].
JJG 196-2006 Verification regulation of the commonly used glass

container [S].

[19]  ##, , ,

[16] JIG646-2006 [sl.

JJG 646-2006 Verification regulation of pipette [S)].

[17] : [J.

, 2013, 19(3): 63-66.
Yang F. Research advancement of nutritional characteristics and
functions of common edible oils [J]. Food Nutr China, 2013,
19(3): 63-66.

(18] ; , :

[J. , 2011, 32(9): 76-79.
Lv W, Jiang JC, Xu JM, et al. Study on the hydrolysis processing
of different vegetable oil and compositions of unsaturated fatty
acid [J]. Sci Technol Food Ind, 2011, 32(9): 76-79.
GCIMS
[C]. 2010
, 2010: 289-290.
Fang X, Du L, Meng QX, et al. Analysis of polyunsaturated fatty
acids in kinds of edible oil by GC/MS [C]. The national congress
and the 3th session of the seminar on mass spectrometry of world

Chinese symposium in 2010, 2010: 289-290.

(TERE: R

fE& & IT

k&, MEMRE, TEMRAE
ARSBMARBF LMK
E-mail: zt_521@hotmail.com

ZERR, MIRA, £E, TERRFR
AEBMGERNF T ZMHFIRAR.
E-mail: 1550129484@qqg.com





