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Abstract: A method using element analyzer-isotope ratio mass spectrometry (EA-IRMS) was established to analyze the stable hydrogen
and carbon isotope ratios (6°H and ¢">C, respectively) of 13 corn oil, 20 soybean oil, 20 peanut oil, and 15 blend oil samples. The results showed
that 5'*C values of corn oil, soybean oil, and peanut oil samples were -30.475%o to -14.15%o, -30.11%o to -25.103%o, and -29.775%o to -24.44%,
respectively. The 6"°C values were significantly different among samples of the three kinds of vegetable oils (p<0.01). After eliminating possible
adulterated samples, the 6°H values of the corn oil, soybean oil, and peanut oil samples were -277.431%o to -261.493%o, -262.658%o to
-232.687%, and -290.164%a to -231.233%b, respectively. The 6"°C values of the corn oil, soybean oil, and peanut oil samples were -16.606%o to
-14.15%o, -25.98%o to -25.103%o, and -29.775%o to -26.032%,, respectively. Significant differences were observed in the ¢°H and 5"C values
among samples of the three kinds of vegetable oils (p<0.01). In addition, blend oil displayed a wide distribution of 5°H values ranging between
-260.033%o and -220.234%o. Comparison of the two-dimensional distribution of carbon and hydrogen isotope ratios of blend oil with those of
the other three kinds of vegetable oils can contribute towards comprehensively evaluating and identifying adulterated commercial vegetable oil
samples and can provide a foundation for research and technical support for determining adulteration in commercial vegetable oils.

Key words: isotope ratio mass spectrometry; commercial vegetable oil; carbon isotope ratio; hydrogen isotope ratio; adulteration;

identification

IR A AU R v AN FT Bk A g AHIFIIRIIR, v H IR AL RRIRSS, 55 Tl A A
g5, WA SRR BRI B ERY. BT WAIRI, PR RS2 KR o SR T & P AR inh
BN LR A £ EA K=k fedh. oK Byt AR URCE FRINME AR T i A7 AE
L ZRRHASERFHAE . X I S A B BRI ZERE, IS B LA KA R 7E

Wi EHA: 2016-09-05 W& R 5 AR B BTN 2 =i
HETE: NHMHRAIERE (20144500020) A, MW ARRCER], AU 1 5 AR
fEBfN: REE, &, LEEET, W5AE: ARRSRUHR T ELESm AT S A 52, 9 T i3S Ak P2 1
EIES: 2HE, &, ZEEET, Wssn: ARRSRMmHs Flad, DRAYTH A ERA RS, B, Pk

323



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.11

HE LA I S B R ik AR e Yl

TR E R 00 & P 2 B 7T b I AL
— SRR i, Wb gE. Rk, S EE
% (GO P, aihbtiik (FTIR) R R RIE S .
R4 T P € PR A sk 45 1 45 5 TR 9T, 4 Gozde!™
R R AN (mid-infrared spectroscopy) £
AR INEE T S R, IS
TIRUFIISE R . Stewart PSR NER FITLLAM GRS AT
YGRS BN R BT T80T, 45 RRY
IR R 2GRS RARFII LT AT L 25 )
£l Tl BB - Gemal V255 FH [ AR AR - 22 4
AU GRS 5 28 BT 1 %500, ARATIA)
FHZTTIE%F 21 FAS [ 72 b A ] el B AS [ EA) el
MR AR il IR S V0T 1 PP0T, SRR IZEOR
AT LARE T BB b R i A A 50 . i
TS BT VR IR TR A Fefb it By il o,
TH RS E R R BT H AR 50 & I 45 2445
ABAE J [ L 2 A [ AN AL Tk AP B B

e FALZ BT (IRMS) 1EAA R SRR Z
RHEDU-HER R, CARGZHT IR T i B R )
A= HEIT T . ANk IRMS HRTERIE FRE .
B AKERAIORIEE B i BB T A M P #48
B T ARG RO SR>, Aw sk A e R R
R EARX TSI 68 FE i Tk R AL
WA AR E AN R 3R B BEAT 1 lE, i
EE, 0 7 = ME B RO, JREEE TS
=MEYIhRER AR AR — 4 A, NFEY)
TSR B R B T — 5 AR R RN BOR
P&

1 MR5RE

L1 X BQEAHE

B & A shidFEas oz o (Flash 2000 EAD.
[ & F g4 (DELTA V PLUS IRMS), EA-IRMS
TIEREYIMAE ) O°H (B0 6°C {8, EA Rl IRMS
YW E T3 E Thermo Fisher A& . M (3 mmx2
mmx5 mm, W4T Element Microanalysis A #]), T
SECAE FIME 5 4R4F (3 mmx2 mmx5 mm, 14T Element
Microanalysis A ), Fi-F °H &Il 5E - MS 3 Digital
AER R e (EE IKA AFD, AT FEMEL
AR 5E BT A ST AL

TR 13 47 (n=13) KEH 20 17 (n=20), {E
A 20 7 (n=20) AEYDIRFNH 15 4 (n=15), BT
A EYAE S I T MR BEE T

324

1.2 #Hami#

FESTENE ATEIRAE 1 min, DACRIERESL 11355
Vo XHF 61 CAEMIMSE, P Sk AEEE f I e i (¥R
ST EARRES, R Wi O H ARE, W
HUE AL AR AR, .

1.3 a4

EA-IRMS li5E 0"°C {EI%M: 1R BHE N
950 °C, FEAHIRAE N 50 C, #HA (B WIEAN 120
mL/min, FEAMESTATIE 3 RIFBCEIENE NG
fl45 5 . EA-IRMS 2 6°H (AR 4 B RN
(IR 1420 °C, HARIRFE N 50 C, ZSAIHEA 120
mL/min, [ 6°C {H—FE, SAFERHETATIE 3
DB SENE Vi a4 R

L4 $dE oM

B2 H SPSS (SPSS Inc., Chicago, IL, USA)
AT, AR R A BEREE AL R,
FH Origin 3T EIZR 2. KA Duncan's least
significant test AT W E MM, p<0.01 TR

2 HER5VE
21 =MW EMA RN AR R

LB A AT

I A E R 25 HE B SO oKy K S AnAE
AT TR R AR R MERIE, ZRYT
1. WNE 1 ATLLE Y, =R 0°C 155 5
T K -18.782%0 « K T iH -26.162%0 1 £ A=
-27.383%0, —HZMAFREEZES (p<0.01). XIT
OH M, TR KRG A T 45 R BN
-267.938%0 -252.482%01-269.707%0, K5I A1 T K
ML REMAIE A R BAA B R (p<0.01),
TR, A R AL R A AE I &
RAREISR AR, M HIESZAN AR R, i
VLB B [ 2 A OB A )6 A AR AR 4
AL RN .. ARIEEDE E CO, 77 U I
43 C-3. C-4 A1 CAM 4, ARFHSAEMIN 6°C
BERKER. C3 1 C4 #HYK 6°C 15 H7E
-34%0~-22%0H11-20%0~-10%0 2 17, 1] CAM H#I1) 6°°C
HATE R TE, AbT-38%0~-13%0, /T C-3 5
C-4 T8 XTHMER T, HEYRFEAEA
R SRR R 2R, iR Bk R B,



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.11

KASE R KA A CO, R RN 4L ). M4 s
VEIGTE B, X — iR 8 TR AR b R, (Rl
(7 (5 B A RAS B FE8A R AR AR A, DR, FE AR ) 01 C
(B AR MR 01 C (AR o T T K
=, HoRIERYR M c4 Y, EH oPC

(-18.782%0) F&AT-20%0~-10%0 2 IA][¥]o K EAIEAE
By C-3 ), H oCCEBIART & C-3 ML
AICE K84y, EEA H. *H MCH =R
[FIRL R . TEKIEFAH, KfesE R SR - 27

/S U R YINGY  E Ny S NITEIR S C e
e, BETFERR E PEEUM R AL 3R LAl b= A A
PRI, — ki, BARFUKT ARG R ELER
BT BN TR SR RN, i o°H
(B A BEA 26 AT AN RN NI 1] P i 77 1)
W BB RGES; TREE URAIAML, HEICRSE
WA x T, MR EIUER RN, o°H
{IEVE AN e

®1 FEXBEMHTRER. SRRLES
Table 1 Stable carbon and hydrogen isotope ratios of different kinds of vegetable oils
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Fig.1 Two-dimensional distribution of carbon and hydrogen
isotope ratios of corn oil, soybean oil, and peanut oil
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Table 2 Stable carbon and hydrogen isotope ratios of different kinds of vegetable oils exclusive of possible adulterated samples
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Fig.2 Comparison of the two dimensional distribution of

carbon and hydrogen isotope ratios of blend oil with those of
corn oil, soybean oil and peanut oil
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