R EmiB Modern Food Science and Technology 2018, Vol.34, No.12

E TR ARSI E R RFmAsIZ A
R RAEYHE7

R, BOW, KRBT, B, EFEY, TAEY, KEFY, BERDY
(1. P B R Ak B A B 50T LKA 430062) 2. B KA Bk 2 5 T A B B R,
HAL I 430062) (3. RALRA A= S F B2 AR LT, HALRIR 430062) (4. KL RokErid 42 )
i }@Jﬁ AT MK, HAE R 430062) (5. RALRM AN FFAEME L FIE, HARX 430062)
R BT ORISR BERE, K ZhFEHIAEATEWAIAL, A )ﬂfﬁ@ﬁ:ﬁﬂxﬁﬁﬂéiﬁé$ﬂ;€)ﬁh/ﬁ\#ﬁ%4
R AT M 0 AL MVA B K B Sk AR A i A BB R Fo i S T 69 Ar . ABIVR ik LI 4L R O, 7]‘1’ ;1;1411%
ot RATE, AT AR BAF, 2 A, Farb, Boapb. LA, Tidtad. .
WA ENESMEVERENATE , 45 R A AT RESIT AR F R AL A B E Frid
RO, DB NG AA F ERAARAAE, WA BAAARE, Fo ks, TR
FRIARAEY, FIRNEF AR TAREBEIGIES SRR YT, Bk, F2E00 %%TMM%%&%MW "
VAZ iR A, Bth S%ABT R TR 69 Zkah o) A P T IR K 2. PRAERAEE, KNG ETEAR, TN
BB IR F i R A AT 3 WA SR A AR,
XHBEIR: ABERFMAE; AREd; FEER; SR <

XERS: 1673-9078(2018)12-204-210 DOI: 10.13982/j.mfst.1673-9078.2018.12.030

Detection of Plant OQil Adulteration with Restaurant Waste-derived

Lipids Based-on Isoflavonoids Markers

WU Ra0'2, DOU Xin-jing"?, ZHANG Liang-xiso'> Fei'!, WANG Xiu-pin"*, DING Xiao-xia'?, ZHANG Qi"",
1345
wu
(1.0il Crops Research Institute of the Chinese Acade'fny of Agricultural Sciences, Wuhan 430062, China) (2.Key
Laboratory of Biology and Genetic Improvement of Oil Crops, Ministry of Agriculture and Rural Affairs, Wuhan 430062, China)
(3.Laboratory of Risk Assessment for Oilseeds,Products, Ministry of Agriculture and Rural Affairs, Wuhan 430062, China)
(4.Quality Inspection and Test Center for Qilseeds Products, Ministry of Agriculture and Rural Affairs, Wuhan 430062,

China) (5. Key Laboratory tection for Mycotoxins, Ministry of Agriculture and Rural Affairs, Wuhan 430062, China)

stability o

phase ¢
the markers were still detectable.after the 14-h continuous heating, which indicated their reasonably good thermal stability. The analyses of the
contents of 1soflavonoids markers in sesame oils, rapeseed oils, camellia oils, peanut oils, flaxseed oils, soybean oils and restaurant waste oils
showed that six clusters could be separated by hierarchical cluster analysis. The results showed that4 isoflavonoids including daidzein, genistein,

daidzin and genistin co-existed in soybean oils, while only daidzein, genistein and a small amount of genistin were detected in the restaurant
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waste oils (with no daidzin). Other edible vegetable oils do not contain or do not simultaneously contain all these soy isoflavones, thus,
restaurant waste oil can be distinguished from other edible oils based on the contents of the isoflavones. These results indicate that daidzein and
genistein can be selected as markers for restaurant waste oils. Taking sesame oil as an example, the characteristic peaks of daidzein and genistein
could be clearly observed in the chromatogram of sesame oil adulterated with 5% restaurant waste oils. Therefore, this method is reliable and
effective, and could provide reference for the detection of restaurant waste oils and the market supervision.
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Table 3 Standard curve, equations coefficients (R) and sensitivity of isoflavonoid compounds

b K58 B (ng/kg) Kbk A2 A (R?) LOD/(ug/kg) LOQ/(ng/ke)
FaHT 0.125~2000 Y=20121x+17512 0.998 0.03 0.09
FeAARE 0.125~2000 Y=12224x+21919 0.996 0.03 0.09

¥a% 0.06~8000 Y=65801x-29701 0.999 0.01 0.03
FA AR 0.125~8000 Y=11391x-34136 0.999 0.02 0.06
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Table 4 Contents of iSOﬂ{lVOHOidS in waste oils (pg/kg)
BB g FIHA FAARE F a3 FAPARFF
NI 21.2%1.0° 70.9+1.6 NF° NF
N2 S 5.440.5 24.0+1.0 NF 0.5+0.1
N3 10.9+0.8 32.9+0.9 NF NF
N4 11.7+0.6 20.4+0.6 NF NF
\ N5 9.5£0.2 24.5¢1.4 NF 0.140.0
N6 73404 21.340.5 NF 0.6+0.1
N7 5.8+0.1 18.9+0.4 NF 0.1+0.0
N8 9.0+0.2 10.2+1.1 NF NF
N9 23.7+1.6 82.2+1.1 NF 0.1+0.0
N10 180.2+1.3 230.5+0.8 NF NF
N1l 221.542.6 210.2+1.4 NF NF
NI12 21.0+0.4 47.7+0.8 NF 0.1+0.0
N13 77.140.4 193.4+0.6 NF 0.1+0.0
N14 50.0+0.8 148.0+2.8 NF NF
NI15 9.4+0.4 54.140.6 NF 0.140.0

E: CZRERFHME, #15 (ugkg); YARERE (SD); SR,

207



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.12

FIH c-MWNT-MNPs-LC-MS/MS 75724} 15 M
J5F P FE AR oK G S R R A T A, A
BERIE =R, SRECPIE, FEE AR 2, 15
BB 7R oK S S AR S E AL, IR
4,

MK 4 rhas R, BB E TR E LT
BI& B 542215 pgkg 20, JRAREANT
10.2~230.5 pgkg I8, BGHMPRARTE & EIET
%, ALEERMAT], X r]He H e R,
YRR P R BRR, 5RG T
BN/ eY S L DI S G i AR 5 NI
TR ZE g b R A A o, K R
B DU 5 B, A e I R 1 B S TR
BIRR SRR, URGkRTE DR, HEASTHED

o MAMISE ERANZES, B Z A
FERPARFF RN ADR K S AT AR I EAX 73 Fefth gt
FRE AN & A BOE AN I & R S s i A &
/Sl R IO S SRR (VST R &2
TGS HAb S PRI RS 5, O SL e e
JRFEM AR ARSI S (K A -

24 KRR

T S EDUL IR B A B IR ST S PR T 2R
RECR UL L e s ASA S A1 RS0 IR 7t g
SRR & RS H A e H R A R R A A

W25 53877 & MetaboAnalyst. 3.0 (T ST
331 2 ﬁﬁ%ﬁ’m& ' i

ﬁclass class
|

= 4 .

R 1-Gutter oil

= ﬁgﬁLEI 2-Soybean oil
‘ P 2 il 3-Camillia oil
4-Sesame oil

0 . 5-Rapeseed oil

WO 6-Flaxseed oil

' 7-Peanut oil
JRA T
-4

El 2 REEFHESEME R BB R G RLSITRE

FER 2 b, FTLLTESRBTE T A7 215 S
BB IR F i IR LA S At PR i P ) 20 A
A T I RSy, HRE S O R,
&G ERS, HUGRRRIRR, SRJ5 2T G Mg
BRE MEFF iR PR G H R AR AR &R,
PRI DA S AN R
PRFFMAR X AR 1R

Jo % 7 TR B, PRI A 3 € BT AR 2 1 e A
W5 1 FLEBAIN, ZRRYIEEEF il IRREN ¢
G SHAR AV T, FrCART LUK S S TG
BIRRAE R B R TR s bR 88, HTRsI e
i e B R BRI VB AL

2.5 AR SIS U0 A B A Y R

MG IHRAL SR IR SR T 0 A1 SRR #
ISR, DL E T CMPRIRER R F i lEbRid
W, LB RFFMIRS i n ik . HEHURFFM
FEAEM S FEAERFI S SRR AT Z BRI E B O &

208

urant waste oil and edible plant oils

K R FEM AR B NIEH R aetihrh, 2By

TN 5%, WREARTARE, it LC-MS/MS i, &

AMFERIE =K, EEAITERIE S,

M 5 A0, ESEFFM. A, Zofrmh. TR
M Z BRI RN S% B BRI, #PAER T
R EF MR EY, WSO ORI,
RS A B R T M B N T, AT R 37
RE5 DI SRt — PG T B .

FEERE P T DU I E N 2Bk, 4l 3 fr
e R IBN S% B R R TR IR S i RS
WEDER. B3 (a) R4 RRileE R i
EYIRIEREE, (b) ZBN S%EE IR 2Rk
TR SRR At . K 3 RaT LA, fE
a2 R AR B T 3B S%EEIE
FEH RS » e LB B G ORI R I,
T3 S AR AR ARG E], X5t B i A 2
SRk, IR HAEE RS 0 7R B R TR AE TR
TiMe HULE W, DRI E R B R 7 e
WbrEY, LA RS R B R ST Ae By, &—Fb
REE . FREMAS IR .



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.12

x5 B WREEFHENS|RAERPRE

FAMRZE

Table 5 Contents of isoflavonoids in vegetable oils adulterated with 5% waste oil

BB R F b fe Hozr FAtid FAtih ok i I RAT Z ki
#2HA 1.0%:0.0° 1.0£0.0 0.8+0.0 0.9+0.0 0.9+0.0
O FAARE 4.0£0.1 4.0+0.1 2.8+0.1 3.1%0.0 3.0£0.1
#2%F NF° NF NF NF NF
FeRAH 10.6£0.2 NF NF NF NF
FEHT 3.0£0.5 3.340.1 34402 3.340.2 3.4+0.1
N3 FeAARE 10.7+0.1 9.9+0.3 10.6+0.2 9.8+0.6 10.8£05
#aH NF NF NF NF NF
FAARAF 11.4+0.3 NF NF NE NF
FEHA 3.6+0.1 4.1£0.1 3.940.1 3.140.1 324000
N14 FHARE 9.5+0.1 9.0+0.3 9.8+0.4 8.740.1 @8 /
FaH NF NF NF
FHATE 15.0+0.1 NF N
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