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Investigation of metallic elements migration in edible vegetable oils
raw materials and their products
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(1. Department of Chemistry and Chemical Engineering, Chongqing University of Science and Technology,

Chongqing 401331, China; 2. Tianjin KDS Industry Co. , Lid. , Tianjin 300385, China)
Abstract ; In order to research the migration of metallic elements in edible vegetable oils raw materials and
their products, the contents of eight metallic elements in six common edible vegetable oils raw materials
and their pressed oils and oil residue were determined by atomic absorption spectrometry, and the migra-
tion rates were calculated. The results showed that the iron content in the six edible vegetable oils materi-
als was higher. The migration amount of metallic elements from raw materials to edible oil was relatively

low, mainly remaining in the oil residue. The harmful element chromium was the key control element af-

fecting the quality of edible vegetable oil because of its highest migration rate in edible oils.
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12,1 FEEAHI&

B MAB T SE fIFEAE KRS R  AZ R L
JIRAF Ak 6 B FIAE S R o3 BBt T 5 ik R
5] HIRE, L RS 4 B T R i S A .

PRI — 72 JiT 2 22 A0 ¥ 0 A 10 v JRRE , 40 B A
PR BR R AR P T, IR MRS M B R
B BB R P R . [RIE, AR e R
MR AR R, EERS ST
e, R TR E4S R &R
1.2.2 F&T Kk

& FAE Y E R (BUE UE) R AL % RO
i (BUEGE) WS A7, HERRFR IS ¢ B T 50 mL &t
W E TR ER, bR E T 480 C Ry
JRAE 3 h B IRALF= P A 5 mL YRESER F 2 mL 30%
i EAEIMPIE SR, ZETE /& 0.01 mol/L
TR VA S G0k, FAB Al /KO o2 257E 10 mL %
AR, %3 WRAT SRR, [ ekl = 5
SEE

BRI R RS ¢ &
FARYmEE S T 50 mL BB 6 2 ¢ EALEEY
S S TR, BT bk, BE)E 5 B AHIR
TR R 480 C IRk 4 h, BB H G
i1 0.01 mol/L AHERIA MR KAL), F 8 4 7Kk
ERTE 10 mL FRMAPRFN. 3 AT, [F
R g m w8
1.2.3  &JETREHNE

KR F IR O % 53 5% Pb Cd Cr Fe Zn |
Cu . Mn . Ni 8 FhoC E#ITME. 8 FEEITEM K
YR TR SOk TAE R 3R 1 s . ARIEFIRR
FHRIEGEMESREMESH TAEML, 5245

[BIAT5FE , 25 AN 2 B 7R , 4 a4l Rt 2 (B

H 5 TR 5RAT
F 1 NEFEFREEEETIESH
5 %ﬁ/&%/ﬂ%ﬁ/&ﬁﬁ%/%%ﬁ%{ﬁ%ﬁ
7 nm  nm mA (L/min) (L/min) &&E/mm

Pb 283.3 0.4 2.0 1.4 10.0 5.0
Cd 228.8 0.4 2.5 1.3 10.0 5.0
Cr 357.9 0.4 2.0 2.2 10.0 8.0
Fe 248.3 0.2 4.0 1.8 10.0 7.0
Zn 213.9 0.4 2.0 1.1 10.0 6.0
Cu 324.8 0.4 3.0 2.0 10.0 6.0
Mn 279.5 0.2 4.0 1.7 10.0 6.0
Ni 232.0 0.2 7.0 1.3 10.0 6.0

®2 eRATFRLMEER&MEREATE
LR

TE oy AMEEFEHXRER)
Pb 5.0~25.0 A=0.0182C+0.0254 0.9997
Cd 1.0~2.0 A=0.2880C+0.0496 0.9956
Cr 5.0~25.0 A=0.0056C+0.0176 0.9979
Fe 1.0~12.0 A=0.0862C+0.1473 0.987 2
Zn 1.0~2.0 A=0.3595C+0.0804 0.9986
Cu 1.0~12.0 A=0.1267C+0.1455 0.9976
Mn 1.0~2.0 A=0.2280C+0.0586 0.999 1
Ni  1.0~12.0 A=0.0620C+0.1695 0.978 9

2 GRS

2.1 ZRALF KT 2BATTIHNE
SRR, A A A R, 2

22 PR AR A7 L O O S 2 e ) 5 5

Kho % % RIC R R R R R 5

SRR ATIERE ST B2 B 7= b e R TE %

SERTE SRR

R3 ZHEREREFRPEETRNIH

RE TR GRTE AR _ BRLEEER e I
Z Rl 2R

Pb 0.395 6 0.065 9 0.303 3 16. 66 76.67

Cd 0.051 4 0.002 8 0.049 2 5.45 95.72

Cr 4.071 4 1.214 3 2.7379 29.83 67.25

Fe 14.633 4 2.498 8 12.292 3 17.08 84.00

7n 5.650 1 2.045 1 3.444 2 36.20 60. 96

Cu 4.727 7 0.1657 4.077 4 3.50 86.24

Mn 3.661 4 0.617 5 3.135 1 16.87 85.63

Ni - - - - -
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B AR IR P EE BT RGN
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2.2 KEAALFRTEBALTIHNK

REE SR, #lh L Z2H EEIR B, 5
T EMEE RS R T h T . REEARERS
WP RZE RS RPRR F R MR 2RI

R, XL G R ITR AT RELL AL & Y 5 HLAR T ER
HAE KT RE A, o K=l o2 T
ERICR R E AT EAR RIS RS B D™ &
SRS B ITRIE R R H = M &, 4R
x4 PR,

x4 XERMREFRPEETRNIH

ERILRITHE ng

LR REHFEEITRTE pe o= n T b HHEBR/ %  EUHEBER %
Pb - - - - -

Cd - - - - -

Cr 4.428 6 1.214 3 3.104 3 27.42 70.10

Fe 17.046 4 2.591 6 14.099 8 15.20 82.71

Zn 5.3218 1.0159 4.459 17 19.09 83.80

Cu 1.949 5 0.150 0 1.728 5 7.69 88. 66

Mn 4.293 0 0.6351 3.5807 14.79 83.41

Ni 2.919 4 0.3387 2.486 5 11.60 85.17

HIR 4 ATHL IEEE TN RE R ™
HERTT R A S B e, HOR S OB S H ™ i R
R A AR . TEMERh T2 Tkl i & J8 TR £
BB P SR T REBR B BT R
TR B PAE RS THMESETR . RGN
& BICRTE PR R LBV BHE DT, &8
JLER AT REA B UK T P IR | 1 R S i T B £
AIE St ABIR B, R AR HLER Y A 7R
A RITRIEE TV

2.3 RARELFRFEEAFTIBNK

EZ NG T LR S AL . 18
AR AR A i i S ) R AR R R AR R Y
MERRITR, SEAERLHE RS REINAS
YIEA LR TREAEY, I T oA mEiE
EEFERFERNESBEITE, XL TR
TRAEAE i R AELE T BF, ATt & BT RIEALE K
H=ahh g, S5 Rk S fir.

x5 RERMEEFRPEBRTRNIR

RE EPRETES R e " ii’%”’%ﬁg E;{;“; — WEERR % U R
Pb - - - - -

Cd 0.058 3 0.016 7 0.039 2 28.64 67.24

Cr 3.000 0 1.214 3 1.728 6 40.48 57.62

Fe 7.696 1 0.9211 6.236 7 11.97 81.04

Zn 5.828 1 0.209 2 5.3719 3.59 92.17

Cu 5.138 1 0.0552 4.891 4 1.07 95.20

Mn 5.898 2 0.626 3 5.6337 10.62 95.52

Ni - - - - -

HI3R 5 AL, &R dh FP ARG S AR T K
FEAE JEUR B B8RO0 3R & B e e, B A T P A
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BRBRTEEDI R . A, RAE BTN 4 B T RAEAE A
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AT RELAAEAE il - \BR DL E AR FIAE T RR R A TE
ABEAZIFEA M, K02 @ T K LR X
FEETED .
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FI&, ZER AN 6 iR .
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TR RS , EF PR IT R R &, T
R R A FEFEIERE I 6 RTR
RGBT D, B TERF IR SO = i P B R
R A FIER . A, RIREATEA JRORHESE L, 278

FIZETEHF i P B 2B TC 2K AT BE L IR S AN A A
WIERELHE A AE , K & BT R UL L& R 1k
BV AR E TV .

F6 ERNEMREFRFEETRNIHR

PR =0

TE EPLRTEA R i % mjf’“%ﬁgz/;ﬁ( o WAERR/% B R/ %
Pb - - - - -

cd 0.072 0 0.004 9 0.067 3 6.81 93.47

Cr 3.357 1 1.571 4 1.7829 46.81 53.11

Fe 10.387 5 2.1531 7.102 0 20.73 68.37

Zn 5.978 3 0.337 1 5.467 9 5.64 91.46

Cu 0.5130 0.023 7 0.491 3 4.62 95.77

Mn 3.573 17 0.222 8 3.164 3 6.23 88.54

Ni - - - - -

2.5 HMARELFRTEETEESR
B IS4 B35 65% ~T70% , Il H S il
RS RR & Bk 92% L b, Bk -t &8 KM

BEBEIR . WM T EAE SRS Bk I K i
i, T E & BT R EZC RE =R E,
ZERINFET iw.

RT BMRCEMREEFRFEETRNIHR

PN

TE AR E AR e ﬁmiﬁmiﬁ%%;%ﬁﬁ WS O %
Pb - - - - -

Cd - - - - -

Cr 1.214 3 0.1429 1.108 6 11.77 91.30

Fe 5.793 5 0.7355 4.596 4 12.70 79.34

Zn 4.921 3 0.3204 4.571 8 6.51 92.90

Cu 1.270 7 0.102 6 1.0339 8.07 81.36

Mn 7.564 9 0.854 4 6.547 6 11.29 86.55

Ni - - - - -

12 7 R AR AT IR B el R R A
B BICRE SRR, AR B 1R sk R
Sk 3 Fh G TT IR BT5 U s OBk SRR R D
i BT R B A Y KT R A
PR IERE R BRI P RIS R, ik 12
70% ,FETC RIS R SR Br Al
A4 R IC R LR B AR D, B6 S Bk il b B9

B2ED,
2.6 THRFALESRPEETLEIESR

MEFRFFH & 5 A (L rp O BRAT Tk H SRR R &
BREiA50% L E) EARUREENMETER,
Xof W RRFFHE AT FE AR R A5 I JRR AT T B8 R 7= i, BT
AR EBITRTE VAT L= R r &, 4R R
8 Fim .

*8 IRFEMEEFRPERTRNIR

LRI B

TE  TRHPARTES R b ﬂﬁéf“‘%ﬁzﬁ;;%% o W% %
Pbh 0.675 4 0.175 8 0.505 5 26.03 74.84

Cd 0.100 0 0.016 7 0.886 2 16.70 86.20

Cr 1.571 4 0.142 9 1.350 8 9.09 85.96

Fe 9.598 6 2.870 1 6.556 6 29.90 68. 31

7Zn 5.1939 0.726 6 4.205 7 13.99 80.97

Cu 0.734 0 0.071 0 0.670 9 9.67 91.40

Mn 3.389 5 0.670 2 2.612 1 19.77 77.06

Ni - -
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