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Contents of mineral elements in 13 edible vegetable oils
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Technology, Liuzhou 545616, Guangxi, China; 2. College of Pharmacy, Jinan University,
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Abstract: A method was developed for the determination of six mineral elements (Mg, K, Ca, Fe, Cu
and Zn) in edible vegetable oils using wet digestion and atomic absorption spectrometry. The results
showed that the optimal wet digestion conditions were obtained as follows: with HNO, — H, 0, as digestion
solution, HNO,dosage 20. 00 mL and heating power 500 W. The correlation coefficients (r) were higher
than 0.998 in the linear ranges of six mineral elements. The limits of detection (LODs) of six mineral el-
ements were 0.32 —21. 16 mg/kg. The recoveries of three edible vegetable oils were 82.9% —-115.0% ,
with the relative standard deviations ranging from 1.1% to 8.8% . The contents of six mineral elements
in 13 kinds of edible vegetable oils were studied by the established method, and the results showed that

the nutritive value of hemp seed oil was higher with rich minerals.
Key words:edible vegetable oil; hemp seed oil ; mineral element; wet digestion; atomic absorption spec-
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B, TR v FE AR MR P Ao 48 OB R B T A

*1 |AEYHREREHER

75 FH A 7

1 FKI - VE B
2 SRR LA

3 TR 3 INZREHE T
4 Z R Uil =i
5 GRI INREHE T
6 K LA

7 ZEAEHT I T TRILMAT
8 KRR R A R
9 L2 JTPE I T
10 Bk LT LHAT
11 i 12 SRR I PG T T 3
12 SERER ST JEEAI T T
13 SEREAEE 7GRN T T

AA - 6880 JiiF WU o Y6 BT (L A
O E) A RAR B4 Mg K Ca Fe Cu . Zn 750>

FI#R T ) s UPC — 11 - 10T B2l /K &5 ( PU I8 2l Rt
FAMRAF]) ;98 -1 - C o (CRHEH R s A
FRAAF]) 5250 mlL [5] i< 30037 i 1 (20 % il R
24 h DAL, SR S el TR .
1.2 %7k
2.1 & Y i i

SR PR I 00 e X £ R AL R i R AT A B
HERRFRI 0. 500 0 (0. 54 mL) A &t T 11 i b, o
A 20.00 mL fEFRHCE 16 h 5, 7E AR i, i
DIE 500 W, MASIRFIAZ) 1 mL BHE Rk, 24
EEFIMA 5,00 mL AR A1 5. 00 mL H,0, , 4k4E
Ik TE G R H A B i H,0, 2 I AR R
SLERIGEREBER T BRHIRERRE KD
LW BEIFFERS E 25 mL R, B2, R,
25 R B BRAS AP A, AR i R 58 A )
1.2.2 WEJrik
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EACKFIH RS LT B A S JRRFF T ARG
THT AT 2 BRI S A 2 BRI | M O A i
AEAE 13 FhE A il o 6 Fha ) e R % =
AT . Mg B & 2% GB 5009. 241—2017 ;K (1)
M 2% GB 5009. 91—2017; Ca [ 72 2 % GB
5009.92—2016; Fe [l 5E 5% GB 5009. 90—2016;
Cu [ %2 2% GB 5009. 13—2017 ; Zn [ 5 5%
GB 5009. 14—2017, ¥l 2k 22 2,

F2 6 MITEETFRULIEERNESF M

JLR P 1/nm Pegg/nm  JTHIGL/mA  BRBESCE B /mm AR/ (W/min) - ZHiHE/ (1/min)
Mg 285.2 0.7 8 7.0 15.0 1.8
K 766. 5 0.7 10 7.0 15.0 2.0
Ca 422.7 0.7 10 7.0 15.0 2.0
Fe 248.3 0.2 12 9.0 15.0 2.2
Cu 324.8 0.7 8 7.0 15.0 1.8
Zn 213.9 0.7 8 7.0 15.0 2.0
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W= I , KRR A2 B T RS R AT E 10 hy Y
TNFRIZH 500 W, 78— LR OB IR S, TH
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B o ARZETH R I 2 2 600 W, KRR T BEFE
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Mg K.Ca.Fe Cu.Zn 6 Fpu & Lt 72 . £
PEVO IR AR B S r R PR L% 3, A
P =3 x FF 25 RO B (0 A o 25/ o i 4R LR
M3 ATLUE 7 iRk 5 R RAE, A6 H FRAIG, fig
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R3 SWMAENEKMETTE HEXREANEHR

JLE Atk e LB AAEL R (mg/L) Hi R/ (mg/kg)
Mg A =0.9200C + 0.0220 0.998 8 0.02 ~0.80 0.50

K A =0.3089C +0.033 1 0.998 5 0.02 ~2.00 0.32

Ca A =0.0155C +0.0117 0.998 0 0.60 ~8.00 21.16

Fe A =0.0732C + 0.0030 0.999 7 0.08 ~9.00 3.58

Cu A =0.1146 C + 0.0080 0.999 4 0.02 ~9.00 0. 64

Zn A =0.4324C + 0.0125 0.999 8 0.02 ~0.60 0.50
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/T 100 mg/kg, Fe Hl Zn J& TRUEICER , £ AN A9
13 TRl b, 2RI JORRIH Fe 55 A, fif 4
FELE I JORRIMFIRIBEI ) Zn 5 BB

AR JCHLERAE B TP 10 o A S W Sctis o, 6
NBEP IR G Z Ca Fe Zn S50 )T, 258 L

I E E AR WRRFE I AT AR T R O
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*4 AAEYMHPTYURRTEZSENELR (n=3) mg/kg

Y Mg K Ca Fe Zn

A 9.97 +0.08 5.08 £0.20 41.32 +£2.48 35.48 +2.62 ND

S FEAEAE T 6.67 +0.55 57.07 +3.84 64.32 +4.78 21.93 +0.67 6.50 £0.38
K2 ND 37.83 £0.30 32.63 +3.21 18.03 +0.85 3.05 £0.26
i PR I ND 6.25 +0.47 36.15 +1.02 13.06 £0.73 1.06 £0.05
= R 2.57 £0.24 9.93 +0.62 82.45 +3.26 53.70 +3.14 ND

S A% 22 R 3.60 £0.04 17.16 0. 88 61.78 +3.36 7.69 +0.26 1.36 £0.10
T RRAFI 4.77 +0.09 3.05 £0.20 73.31 +4.05 13.35 +1.10 3.86 +0.40
kI 1.74 +0.02 7.74 £0.42 166.76 +1.93 18.22 +0.84 1.28 £0.07
Tk ND 2.41 £0.06 44.29 +4.22 ND 2.84 £0.04
G 1.20 £0.05 9.06 +0.66 182.53 +7.30 11.60 =0.97 4.38 £0.19
SEAEHF ND ND 59.37 +3.19 26.22 +1.33 2.26 £0.21
PR 12.40 £0.23 21.04 +0.71 126.66 +4.13 60.81 +0. 80 5.17 £0.12
NPT ND 3.28 £0.31 ND ND ND

T ND S ARKH o
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. S M
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P, KRR L2 8 LG R
T ndRi/ (mg/kg) R/ % RSD/% bR/ (mg/kg) YR/ % RSD/%  hikndt/ (mg/kg) [EIUKR/ % RSD/%
" 10.0 92.1 6.4 1.0 9.0 2.3 1.0 1150 8.8
£ 20.0 95.4 2.0 3.0 110.7 4.3 2.0 9%.5 8.6
K 20.0 92.9 5.6 10.0 84.0 7.8 10.0 90.7 7.8
40.0 96.8 3.1 20.0 94.8 1.9 20.0 95.6 1.2
c 100.0 82.9 4.5 100.0 99.4 . 100.0 100.5 4.9
: 150.0 93.0 150.0 96.8 4.2 150.0 100. 2
. 50.0 93.7 3.1 10.0 97.4 8.6 10.0 9.6 .
‘ 100.0 93.4 5.0 20.0 83.8 3.7 20.0 9.0 7.4
. 10.0 93.6 3.6 10.0 112.2 4.0 10.0 85.5 2.0
! 20.0 94.0 4.5 20.0 9%.4 6.1 20.0 2.0 L5
’ 5.0 97.7 8.3 1.0 86.0 3.8 2.5 92.4 8.6
! 10.0 90.7 7.8 3.0 103.3 1.1 5.0 88.4 8.2
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