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Adulteration model establishment of camellia oil based on aroma

components extracted from camellia oil and its application

BRI 4% RE&EZ

CHEN Ze-ming ZHAO Xin-zin

K B

ZHU Xiao-yang
Ch g Aol BH R 2 B 2 e W K7D

A K
ZHOU Bo
410004)

or i JE

ZHONG Hai-yan

(College of Food Science and Engineering , Central South University of
Forestry & Technology, Changsha s Hunan 410004, China)

TE BBk RS TS NR B R R
FAME A, Fik: kA HS-SPME-GC-MS &% 3§ # M i
A e 3 AR AR B R R EF AR RATN
EAMN W AR RAE R mA 10 A H AL HGFELRS
M e ELREFHGFEARS TS FRATHIL, A
BB A P R 8 A AR o AE A 45 AR B4 34T Fisher )
By, ot s LDA A, SR AFHF BT m P X4
FERMERSIRR A (E)-2-F W B F ik (E)-2-E B Ae
FE3 AR ERORBR S FRANEEEARSTH
2-W R A-3-F bk W RO BE B A 2-F A bk
LDA A2 A sF J& & & M & % i &9 #) A £ 4 & 5 5] & 3]
84.0%6 Fm 83.60 . 4 4% 2 ) R A B M & %% b oF 54 L 4]
F 10% B A Loy B . B RA K ke LDA A
e W5 AR AT L A A R e 2 B M09 R R R 2 AR
AR A Rk A,

KPR A& AR EAE B iR B B 5455 LDA
Abstract: Objective: This study aimed to solve the problem of
quantitative detection of adulteration of extracted camellia seed oil
into pressed camellia seed oil. Methods: HS-SPME-GC-MS was
used to determine and analyze the key aroma components of re-
fined camellia oil and three kinds of extracted camellia oil with es-
sence. The relative contents of aroma components in 4 kinds of o-
riginal camellia oil and 10 kinds of roasted camellia oil were com-
pared with those in extracted camellia oil. Fisher discriminant a-
nalysis was carried out with the characteristic data of aroma com-
camellia oil, and LDA model was

ponents in extracted

established. Results: The key volatile components in tea oil ex-
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tracted by refining were (E)-2-decenal, octanal, (E)-2-nonenal
and nonaldehyde. The special aroma components of the three fla-
voring extracts were 2-methoxy-3-methylpyrazine, methyl cyclo-
pentenolone and 2-methylpyrazine. The accuracy of LDA model
was 84.0% and 83.6% . respectively, and it could identify the a-
dulterated tea oil with 10% or more in the original and roasted
tea oil. Conclusion: The LDA model of original camellia oil could
well identify the extracted camellia oil with tea oil essence, but
could not work in the model of roasted camellia oil.

Keywords: aroma component; pressed camellia oil; extracted ca-

mellia oil; adulteration; LDA (linear discriminant analysis)
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Table 2 The information of camellia oil samples from

laboratory made
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CW2 i ZRHF i, 120 "CRIED 1 h FE IR R
CW3 il ZRAF R i, 150 "CRIED 1 h, FE IR R
CW4 i ZEAF R i, 180 "CRIAD 1 h FEIE M

CS1 A AT B, 150 “CHEEP 10 min, P A%
CS2 AT KR %150 CREES 20 min, FfE M
CS3 AT FFA B, 150 ‘CE51 30 min, T JE
CS4 TS KPR R, 150 C A4S 40 min, P EHE
CS5 MZSAT IR 150 C RS 50 min, FJEFE
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Table 3 Quantity and number of adulterated sample
g 5% J1 10% 11 15% J1 20% J1 40% J1
Y1 Y15 Y110 Y115 Y120 Y140
Y2 Y25 Y210 Y215 Y220 Y240
Y3 Y35 Y310 Y315 Y320 Y340
H1 H15 H110 H115 H120 H140
H2 H25 H210 H215 H220 H240
CW1 CW15 CwW1io CWI115 CW120 CW140
CW2 CW25 Cw210 CW215 CW220 CW240
CW3 CW35 CW310 CW315 CW320 CW340
CW4 CW45 CW410 CW415 CW420 CW440
CS1 CS15 CS110 CS115 CS120 CS140
CS2 CS25 CS210 CS215 CS220 CS240
CS3 CS35 CS310 CS315 CS320 CS340
CS4 CS45 CS410 CS415 CS420 CS440
CS5 CS55 CS510 CS515 CS520 CS540

T 40 {5 3% f . HP-5MS B (30 m X 250 pm X
0.25 pm), % [E Agilent Technologies /3 ] ;
I# A 9 € BT 4 : 57348-U (50/30 wm DVB/CAR/
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(D) B 4% GB 5009.229—2016 $147 .
(2) A AAE 4% GB 5009.227—2016 $447 .
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Table 4 Relative content of volatile components in solvent extracted camellia oil

ok &5 A 1%5-’3’51‘ A& HE/ %
[6] /min X1 X2 X3
B 10.026 2.8740.36 0.99+0.19 0.9640.01 1.01+0.02
(Z)-2-BElE s 11.984 3.7940.43 1.46+0.34 1.3240.14 1.39+0.08
SEWE 13.593 4.92+1.02 — — —
T’ 16.946 15.57+2.49 5.95+1.21 5.5040.42 6.0840.72
(S (E)-2-T- Ik 18.673 1.53+0.32 0.64-0.16 0.60+0.09 0.63+0.04
pAY 20.033 1.00£0.26 0.38+0.05 0.3440.07 0.3540.05
(E)-2-5% 15 Bk 21.641 21.49+3.69 8.4040.83 8.3841.72 8.7340.50
(E,E)-2,4-3% — M 22.561 4.76+0.82 2.3040.14 2.4640.46 2.5440.38
2-+ — M 24.425 16.61+2.15 6.5840.31 7.0340.83 7.5640.72
.- 1-BEm 12.572 1.53+0.17 — — —
- 1-2¢ W 15.949 2.7340.35 0.90+0.18 0.8640.12 0.9240.15
O 13.379 2.2340.73 51.06+3.51 49.7546.01 50.59+5.21
PR 16.436 0.114+0.02 — — —
R 19.356 3.5740.92 1.6740.29 1.4940.46 1.394+0.18
T-® 22.069 1.3740.54 0.95+0.30 1.3340.62 1.22+0.49
2- L i 18 7.456 2.0140.72 2.1140.30 1.80+0.67
N R 2 )
2- F A -3 R Sk v 12.501 1.630.06 1.5070.02 1.60+0.04
2, 4-Z O B 6.542 12.67+1.68 4.37+0.55 4.41+0.05 4.65+0.32
o2 B BLER N AR 14.548 9.4840.23 10.59+1.30 8.0340.72
- A 27.404 3.2540.52 1.2340.09 1.36+£0.15 1.50+0.13
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Table 5 ROAYV value of aroma components and sensory description of key components (ROAV=1) in camellia oil
BRIy }Ekﬁlﬂﬁ/ ROAVIR JRE R
(mg + kg™ 1) n X1 X2 X3
PiE 0.05 0.08 0.07 0.07 0.07 —
(Z)-2-Pela s 0.15 0.04 0.03 0.03 0.03 —
F 1 0.000 1 68.68 - - - i Ry N R e
T 0.003 5 6.21 6.07 5.63 5.97  IhEE MG E . HREE
(E)-2- I 6.5X10°° 32.86  35.16  33.05  33.31 WIRFE.MIGE.HEE
ZEE 0.005 0.28 0.27 0.24 0.24 -
(E)-2-2% s 1t 0.000 3 100.00 100.00 100.00 100.00 e &
(E,E)-2.4-%% "It 0.041 0.16 0.20 0.21 0.21 -
1-pe i 0.2 0.01 - - - —
1% 0.054 0.07 0.06 0.06 0.06 —
iz 0.7 0.00 0.26 0.25 0.25 -
PR 0.1 0.00 — — — —
AR 0.8 0.01 0.01 0.01 0.01 -
TR 1.5 0.00 0.00 0.00 0.00 —
2- 1 S g 5 1 - 0.01 0.01 0.0l —
2-H A B3 HY S it e 0.033 — 0.18 0.16 0.17  —
FY S B 3 e 2 — 0.02 0.02 0.01 —
R6 HAMBEBRHBXEEFSHS (ROAV=])
Table 6 Key aroma components in added fragrance camellia oil (ROAV=1)
ROAV {g
RS JRE R
X1 X2 X3

2- FH 5 i g 4.07 4.64 3.71 WK AL

2- F 4 k- 3- FY ke i v 100.00 100.00 100.00 [

P B 3 s e 9.60 11.65 8.28 FEMEA o HE AT L B A
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Table 7 Relative content of volatiles in traditionalodor camellia oil

AR/ %
W Wix
Y1 Y2 Y3 CW1
3-FHEL T 4,1842.60 3.2140.34 — —
(E)-2-JR I — — 0.3740.01 —
O 17.824-0.89 18.324-0.75 18.5140.40 1.7320.09
BT - 3.16+0.64 4.0674-0.33 —
5 s 4.9640.39 — — 3.06240.34
¥ — 7.4341.27 14.0142.00 —
KT — — — 6.31+0.60
(E.E)-2,4-FF — — 4.8240.25 —
(ED-2-¢ I 1.2940.80 3.98+0.56 4.2240.30 —
T 14.484-0.64 21.7341.20 23.0141.33 7.5340.72
(E)-2-T-¥f i 1.35240.20 1.57+0.15 2.3440.43 —
PAY S 0.792420.10 1.69240.13 2.437420.29 0.8974-0.11
(E.E)-2,4-T —Jisms — — 0.4240.16 —
(E)-2-3% I 1 3.0340.49 4.3040.25 7.3841.37 1.85240.09
(E.E)-2,4-3% ZJis s 1.3240.43 3.1240.28 4.7541.26 —
L3 - - — 2.4040.21
2 — S 1.7340.27 2.124-0.22 3.044:0.57 —
2-HI 3L T W 7.2940.13 — — —
3-HEE T 2.302420.02 3.284-0.21 0.674-0.02 —
1-C i — — 0.5540.03 —
1- Pt 3.92+0.39 — — —
(E)-3-T-4f-1-Ji — — 4.580.02 —
13 3.994-0.29 2.674-0.33 — —
IR — - — 1.48+0.38
H 1.760.28 — — 11.5340.26
I 7.3140.78 5.3640.53 — —
3-Z F-2-HIHE-1,3-0 4% — — 0.454-0.07 —
o R — — — 7.40+1.15
R - - — 3.2840.24
1L 3.92+0.25 — — —
(Z)-2-W 3e-2- W B T ls-2- T I 4.424-0.27 5.224-0.59 1.93240.27 —
FR 3.7140.19 2.584-0.32 — 14.244-1.81
(E)-2-H BE-3-H 3L T PE-2-T I IR 3.70+0.22 4.5340.65 - -
T 0.6040.03 — — 9.2243.01
LR TR 3.0240.48 2.4940.68 — —
3-F Jk-2- T I3 R B i 0.36+0.08 - — —
AL N i 0.52+0.04 — — —
KT 1.4940.36 2.3140.47 1.0140.04 —
(Z)-3,4- " H 3&-3-C Hi-2-Fid 0.72+0.17 0.9340.14 1.19+0.17 —
2-W L2 - - 0.270.04 —
5-T Hk- & -2(3 H ) - g 1 - - - 1.1340.17

I T & B — — — 0.80£0.12
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Table 8 Classification discriminant results of LDA1
i BB/ % TR WA Yt BB/ % FIhRA WA
Y1 0 1 1 Y215 15 3 3
Y2 0 1 1 Y315 15 3 3
Y3 0 1 1 CW115 15 3 3
CW1 0 1 1 Y120 20 3 3
J1 100 2 2 Y220 20 3 3
Y15 5 3 1 Y320 20 3 3
Y25 5 3 1 CW120 20 3 3
Y35 5 3 1 Y140 40 3 3
CW15 5 3 1 Y240 40 3 3
Y110 10 3 3 Y340 40 3 3
Y210 10 3 3 CW140 40 3 3
Y310 10 3 3 X1 — — 2
CW110 10 3 3 X2 — — 2
Y115 15 3 3 X3 — — 2

R BEEFHNESHSEMNSE

Table 9 Relative content of aroma components in roasted odor camellia oil

FEA H1 H2 CW2 CW3 CW4
2-H1 3% T - - - - -
H kR — — — 0.2240.10 —
3-H 3 T - - - - -
C — — 1.344+0.39 — —
B 0.27+0.06 0.43740.08 — 0.2940.02 —
ph 3.734:0.24 — 4.880.33 1.6740.36 —
WL — — 15.67+1.23 1.3140.27 —
(E)-2-1 I ms — — — — 0.20+0.03
Tms 8.31+0.32 9.0840.71 3.94+0.29 4.56+0.69 3.2240.34
HemE 0.18+0.02 0.2440.04 — — —
2-Z JE-2- O - - — — —
A — — 0.2740.03 — —
(E)-2-3% f s 3.56+0.21 2.7140.07 2.76+0.61 3.77+0.40 3.37+0.25
a- WL H-FR LT — — 1.2740.01 — —
N3 - - 1.1540.22 — —
2-t — I 1.8640.42 1.6240.03 — 5.0540.39 4.4140.35
(Z)-2,3- W FL TN 4 TR — — — — 0.2540.03
R - — 2.86+0.12 — —
e — — 4.01£0.59 5.84+2.47 -
T — — 2.6140.44 8.11+1.84 —
% % MR LR - - - - -
2-C IR TR L g - - - — —
DL-iZ [t 1 g - - - - -
2- B S i 5.2940.34 3.61+0.15 1.7740.16 1.5540.32 0.2240.00
2,5~ 1 e 18.5041.02 14.2940.93 8.75+0.60 6.26+0.63 —
2- 2, FE-6-H1 H i 25 1.5440.43 2.5340.15 0.86+0.06 1.0740.21 —
2-7, -5 B S nit 3.2140.24 4.51+0.34 1.5240.38 1.4140.49 —
2- 7, Ha-3- B L nig g 3.75+0.20 5.1240.46 2.36+1.12 2.82+0.24 —




&M | Vol.38, No.3

2R 9

RS - ETRUFHESK D ERFHBSHERR N A

RN %y

H1

H2 Cw2

CW3

CW4

3-2 %2, 5- W Lk wg
3,5- 2 H-2- 1
2-FF B U 4009 T - 3-TEf)

i g

blems

2.5- T 40-2, 5 F ALk IR
5- Y o
5-F% Y HL e

1K i i

5-F% Y ke

2-N -2 B 1k I

5~ Tk S ik FRY - 2- 1k g g
Ed)

2, 4 % -2, 52 A3
(2 H )~ -3-fi

PR 2 % I3 0 T TR
2~ 146 %5 1]

5 PR 1 g

(-2 F-1-T I 3 K
KL

2- 2 T i g

2,3- &3, 5- TR -6 H -
A4 H - T -4 il

2.2840.05

10.8640.72
5.7540.32
2.6740.21

0.3640.18

1.8240.26

2.3440.27 2.064-0.39
0.5540.12 -
9.91£0.65 2.07£0.20
6.0820.61 -
4.2440.28 -
2.7710.23 -

3.6140.16 -

0.7440.13 -

1.5320.16 -

5.7440.52 8.5740.94

2.38420.49
0.392£0.16
9.29+0.90
2.634-0.24
1.7440.41
2.4941.75

5.844-0.83

0.7540.20
0.5140.24
17.66+=1.12
6.7640.53
6.7840.73
15.28+£2.28

0.7640.02
2.4540.35
1.90+0.19

0.3540.03

0.3540.03

8.5640.72

[ %y

CS2 CS3

CS4

CS5

2-H 3 T B
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i;u;f;:m]*ﬁ%(’qa% 3.0540.11 25.43+7.00 42.51+1.74 48.95+4.56 43.06+0.63

4 H -0 g -4-F 5-F2 KL PR S IE (2, 4- W KL ke (Z2)-2-B8 R ILE 10,

SRS 1-F L

A5 10 B 7 255 b B B AR N i B O A
1,1 Fhi th 28BN 4 2,50 FhiBOhis th 25 B N 41 3. 4%
61 AFES Y 30 MNFRHE & S E A FE AR AR A SPSS 22.0
A B D 3 50 43 #7433 Fisher $ 51 06 55 -

Y, =(2.449E — 13) X Cypyrm + (2.995E —13) X
Cygpe — (1065 E—15) X Cyppe + (3.6 12E—12) X Cepe +
1.810X Cype — (6.859E—15) X Cp + (8.012E—15) X
C(F),,,ﬂw —(1.744E—14) X Cp gy — (1.379E—13) X
S — (1L1I0SE—13) X Cyos —ipyemm — 1.461, (2

A 2 C2) 7T, 3 Sk ) S0 4 TR R K. A AR A R AE
A 1.343, BLRIHISCHE S 0.757 . & WA J 1) bR B30 SR 4
I K 3 FES N A% 0 B R R A T A O A B Al
FHAZASE R XTI 25 50 08 Bl o 4040 0 A7 43 28 S 001 0 i) 25

A1 10 AT 0, I 2 B Hi 1) 0 1 OE Bl S5k 83,600,
BB LB 5% 0 10 AFE R A B F A . H
TLH LD Rl 1% % 1 A T B O L D 1026 K L |
%ﬁ&§m1maﬁ&ﬂ*bmmﬂ%Wﬁ&W3W
I E G 1R AR ) O 0 A A5 . X S AT R
ﬂﬁﬁm%%ﬁ%m¢$%ﬂm%MMﬁ2$%m%
S Ok R M AR OK AL A 19 B 4 O AE AE TS A AR
e, A RE A F A 4 B Sk A AR T A B
RE A

%ﬁ:%%ﬁ%mﬁWﬁ%Em$ﬁ79w@w%%

B A SRS AL LR AR A R S LDA B g
KA Z B LBk 10% K UL E AR 2SI H
TB AN BE 1 1 6 00 5 0 05 A OR 2% T A ORS00 B R 25 A
HE—H T,



r&M | Vol.38, No.3

RS - ETRUFHESK D ERFHBSHERR N A

®10 LDAZ I HFIZER'
Table 10 Classification discriminant results of LDA2
w5 BB/ % SBRgl W4 ErRE BB/ % SBrdl WAL %' B % Sbrdl WAL
H1 0 1 1 H210 10 3 3 CW320 20 3 3
H2 0 1 1 CW210 10 3 3 CW420 20 3 3
CW2 0 1 1 CW310 10 3 3 CS120 20 3 3
CW3 0 1 1 CW410 10 3 3 CS220 20 3 3
CW4 0 1 1 CS110 10 3 3 CS320 20 3 3
CS1 0 1 1 CS210 10 3 3 CS420 20 3 3
CS2 0 1 1 CS310 10 3 3 CS520 20 3 3
CS3 0 1 1 CS410 10 3 3 H140 40 3 3
CS4 0 1 1 CS510 10 3 3 H240 40 3 3
CS5 0 1 1 H115 15 3 3 CW240 40 3 3
J1 100 2 2 H215 15 3 3 CW340 40 3 3
H15 5 3 1 CW215 15 3 3 CW440 40 3 3
H25 5 3 1%~ CW315 15 3 3 CS140 40 3 3
CW25 5 3 1 CW415 15 3 3 CS240 40 3 3
CW35 5 3 1 CS115 15 3 3 CS340 40 3 3
CW45 S 3 1 CS215 15 3 3 CS440 40 3 3
CS15 5 3 1+~ CS315 15 3 3 CS540 40 3 3
CS25 5 3 1 CS415 15 3 3 X1 — — 1~
CS35 5 3 1%~ CS515 15 3 3 X2 — — 1
CS45 5 3 1% H120 20 3 3 X3 — — 1%
CS55 5 3 1%~ H220 20 3 3
H110 10 3 3 CW220 20 3 3
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