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Effects of roasted temperature to seed processing on the keyaroma

components and sensory quality of camellia oil
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Abstract: In order to analyze the effect of roasted temperature to
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seed processing on the key aroma components and sensory attrib-

utes of camellia oil, compared correlations and differences

between aroma components and sensory attributes of hot pressed

camellia oil from Hainan and Hunan province, and the volatile
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compounds of these camellia oils were analyzed by HS-SPME-
GC-MS. The ROAV value was calculated to determine the key a-
roma components. Sensory attributes were analyzed by sensory e-
valuation and the PLS model was established. The results showed
that the most important flavor components in Hainan camellia oil
and roasted seed samples of Hunan were ( E )-2-nonenal,
2, 5-dimethylpyrazine and 3-ethyl-

furfural, phenylacetaldehyde,

2, 5-dimethylpyrazine. As the temperature of roasted seed in-
creased, the yellow score decreased, and the red and brown
scores increased significantly; the fresh scent of camellia oil grad-
ually decreased, and the roasted flavor increased. The two kinds
of Hainan camellia oil have obvious aroma characteristics of fresh
scent and roasted flavor. The roasted seed oil of Hunan have simi-
lar roasted flavor when heated by high temperature, but the fresh
scent is lower than Hainan camellia oil. It is indicated that the a-
roma of Hunan camellia oil produced by Hainan traditional high-
temperature method has a certain difference between that of
Hainan camellia oil. In addition, PLS analysis was used to estab-
lish model using key aroma components and sensory attributes,
the cross-validated correlation coefficient Q2 was 0.901. It shows
that the model has a good prediction ability of aroma quality of
hot pressed camellia oil.

Keywords: camellia oil; fried seed temperature; key aroma com-

ponents; relative odor activity value
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The information of camellia oil samples

Table 1

from laboratory made

%5 7K AF

2K B B )5 72 90 C R R
1 h, R )5 BEAT M
WA KA BE S 7E 120 C R R
1 hy R )5 BEAT T M
AR R B B JE TE 150 C R AE A
L ho R )5 BEAT IR M
TSR B B 5 TE 180 °C R AE AP
1 ho R )5 EAT I M

Bl 90 C I HF A5

B2 120 “CHPFF25

B3 150 CIPFFZSTH

B4 180 C b ¥ 2%

B A5 HE . HP-5MS(30 m X 250 pm X 0.25 pm) %,
£ E Agilent Technologies /A& ;

5] R 2 BT A7 AR AR 36 R 3k 0 57348-U(50/30 pm
DVB /CAR/PDMS) # , 3% [ Supelco /A ] ;

B, 7 K : OHAUS CP224C #, 2 5 OHAUS 24+ ;

I HERE . RCT basic #, 8 [H IKA 2\ #],
1.3 BAERSH

2 i /9D 28 K3 GB 5009.229—2016 1 J7 ¥ #E1T .

o AL B U E < AR AR GB 5009.227—2016 By 5 i
HAT
1.4 HFEWHH HS-SPME-GC-MS 4 #f
1.4.1 HSSPME 41 1 g ZMET 15 mL & 9
T2 3 A, FH A A 3R IO 96 0 ek S R B 19 3 % . %
T & T 60 C Ry Es P45 15 min, A5 H C S
TEALAL B (270 °C .1 h) i) SPME ZE Bk %5 2o T0 %5 i 1Y) i
JEORE 48 o i HH & 4 Sk L T8 2 I 40 min, 7 SAH 68335 {0 4b
T U RS % SPME R4 A 250 “CHERE I, ff 27
HES AR 5 min, 75 ZE UL AE A BERE R RS B4R
142 GC &Mk HEFE TR EE 250 °CL A4 805
S5 R 1.0 mL/ min; 2 )7 TR #1435 °C,
A& FF 5 min, L 6 °C/min JHE#E R ZE 60 C,LI4 C/min
FHR#EFETE 70 'CLLL 5 C/min FHR#ETFE 150 C,
PL 10 °C/min FHE#EZ T Z 220 C {45 5 min,
1.4.3 MS%/f EIETU.HBFAERE 70 V& F IR
230 °C 5 DU AT IR B 150 °C 5 &% 2R il & 280 °C A
FEFR 3 min; 2 HEM AL, TR REEE m/z 30 ~
550 amu,
L44 @RS Ead g NIST 14,1 3% # 1 R i
B AR 8 1E R VG B 35 > 800 (I KAE A 1 000) [y 4
B IS A SR IGE 1Y 2 AR A W RO B 48 B0 (RD 31T
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Table 2 Acid value and peroxide value of camellia oil
FE it M /(mg + g7 1) W 4%ABME/ (mmol « kg™!)
H1 0.934+0.03 7.1240.36
H2 1.8540.09 6.64+0.18
Bl 1.0740.04 2.24+0.10
B2 1.6240.11 0.86+0.08
B3 2.0740.06 1.56+0.10
B4 2.12+0.07 1.1440.09

2.2 BFBEMH W HS SPME-GC-MS 4 #f
& 3~6 FI T i R AT I O R R R A UK
A3 R B i A A4 B 2RI B ROAV B il ROAV =1
OGBS ar . HLLVH2 43 5 % 18,20 Fi s g
4y ,B1.B2.B3.B4 Ayl % Y 15.19.21.18 F F S K
Gy 6 % O b 3k M s 40 R E KR4y, HILHZ
ROAVZ=1 Wy R F R3340 4 F, B1.B2.B3.B4 #111
KHEF ST /N 6.6.5.3 Flr, 6 Fp A5 1 S HEFH R
BLAT AL 8 Fh . Horbde B H AN (E)-2- 38 5 T
H1,H2.B3 1l B4 R B &S5 0 T BRI 3-2 482,
5- T F BRIk BL PR BN A RS TR L B2
PRBE I &SR IR WM 3-235-2,5- Z H kL
i35 6 AT, I R L B AR S Tl et ROAV {8 5 19
BIR(E)-2-38 I, Jofth 4 Fp £ 20k s WKL 1, |

BE211H | 200945 8 | &RS5HH

&1 BT 2 b 4% T 0 S R SR AR AE L. B A
KOV BE I T 2R 2 B ROAV {46 F+ 5 )5 FEAR, Bk
NIRRT FEIR BTN A BN strecker [ =40, A

55 16 5 R T AN — R 0 UK R AE T RE 2 e T DR o R
TR T 3N BRI strecker REMRE T 52 8 W AR 3
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YU T A AR R D R R T R R I R Y R
L L T DA 2 Wy R b RR R R T Y &
WIF/E N A EEF/F AN, 2, 5-ZH Rk . 3-2
-2, 5- T H LML 1E 120 CZJFA B, H ROAV (A
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WA 100 CLLEA A, —EFIIEE NI YR
B2k A 1 5 PAAL 3 S BT A5 0 e 1 IR R 5 A
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LF AWM EPEEN 2B S, B, &/ F 2%
BERR BB LZ N 120 C BRI . 7T REJZ BT A &0 HF 4%
T ST R L BRSO OR A H A 2 R A
55 R A T R R R

wn
S
1

K
m 2,5-— F L
0 3-2.56-2,5- — I Skt

B
=4
T

o
=

AR RTE
S

Relative odor zctivity value

—_
(=}

=)

Bl ZmPidEesamet ROAV A

Figure I ROAYV value of four main aroma components

in camellia oil
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Table 3 Relative content of aroma components in camellia oil %
AR E 43 % B

RI TR

H1 H2 Bl B2 B3 B4
801 O - — 1.730.09 1.34+0.39 — —
903 PEfE 0.2740.06 0.4340.08 — — 0.2940.02 —
960  HEHEE 3.73+0.24 — 3.06+0.34 4.88+0.33 1.6740.36 —
1049 KB - — 6.314+0.60  15.67+1.23 1.31+0.27 -
1104 Fp¥ 8.3140.32 9.0840.71 7.5340.72 3.94+40.29 4.560.69 3.2240.34
1209 ZSMmE — — 0.89+0.11 0.2740.03 — —
1262 (E)-2-Z% M 3.56+0.21 2.7140.07 1.85-+0.09 2.7640.61 3.7740.40 3.3740.25
1281 oW ZF-FH - - — 1.2740.00 — —
1350 2-+— s 1.86+0.42 1.62+0.03 — — 5.0540.39 4.4140.35
1366 M7 — — 2.40+0.21 1.15+0.22 -
1462 -2 s — — — — — 0.20+0.03
1574 MEmE 0.1840.02 0.2440.04 — — — 0.1740.02
928  Jea-2.3- IR - — - - — 0.25+0.03
990 O - — 7.40+1.15 2.8640.12 — —
1078 Bilk - — 3.2840.24 — — -
1180 ¥R — — 14.24+1.81 4.0140.59 5.84+2.47 —
1273 T - — 9.22+3.01 2.61+0.44 8.11+1.84 —
1039 HHIE - — 1.48+0.38 — -
1118 — — 11.5340.26 — — —
1577 kEm — — — — 0.22+0.10 —
828  2-FH Lk 5.2940.34 3.61+0.15 — 1.77+0.16 1.55+0.32 0.22+0.00
917  2,5-— FH Sk 18.50+1.02  14.2940.93 — 8.7540.60 6.26+0.63 —
1003 2-Z Fk-6-F Jkn 1.5470.43 2.5340.15 — 0.8640.06 1.07+0.21 —
1005 2-Z 3&-5-H JEnk ik 3.2140.24 4.5140.34 — 1.52+0.38 1.414+0.49 —
1004 2-Z FE-3-F L gk 3.7540.20 5.1240.46 — 2.3641.12 2.8240.24 —
1082 3-Z 3E-2,5- — F FE gk 2.2840.05 2.3440.27 — 2.0640.39 2.3840.49 0.75+0.20
1160 3,5-Z %&-2-H FL it ik — 0.5540.12 — — 0.3940.16 —
809 2-FH Jk pu & vk I -3 — — — — — 0.5140.24
833 Mg 10.86+0.72 9.9140.65 — 2.0740.20 9.2940.90  17.66+1.12
851 5.75+0.32 6.08+0.61 — — 2.6340.24 6.76+0.53
978 5-F JAEmE 2.6740.21 4.24+0.28 — — 1.74+0.41 6.7840.73
1o 01 B AE (BHO — 1.1340.17 — — —

e )
1233 5-3% F A ms — 2.7740.23 — — 2.49+1.75  15.28+2.28
1297 2-N-3¢ KL uk g — — — — — 0.760.02
1304 5- 2 A ik Y -2 kel — — — — — 2.4540.35
1110 HFW 5.7240.35 3.6140.16 — — — 1.9040.19
1407 HUET &M - 0.8040.12 — — —
1034 FF B4 18 0 1ot ) 0.36+£0.18 0.7440.13 — — — 0.35+0.03
1045 2-Z [ L nk g 1.8240.26 1.5340.16 — — — —
2,3- 2 &-3.5- R k-6

1151 — 5.7440.52 — 8.57+0.94 5.844+0.83 8.56+0.72

H-A H-nE I -4-F

TR R
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Table 4 Summary of aroma components in camellia oil

s H1 H2 Bl B2 B3 B4
WA Rk ﬂixiﬁ/‘ﬁy\ Hik tﬁ\ﬁﬁﬁ ik ?Fixiﬁﬁj\ Hik ﬁxiﬁéy\ ok ﬂixiﬁﬁy\ Hik tﬁ\ﬁﬁﬁ
G/ % /% SR/ % SR/ % S/ % SR/ %

% 6 17.91 5 14.08 7 23.77 8 31.28 6 16.65 5 11.37
i7ES — — — — 4 34.14 3 9.48 2 13.95 1 0.25
i8S — — — — 2 13.01 — — 1 0.22 — —
M 6 34,57 7 32.95 — — 6 17.32 7 15.88 2 0.97
ek 3 19.28 4 23.00 1 1.13 1 2.07 4 16.15 7 50.20
[HES 1 5.72 1 3.61 1 0.80 — — — — 1 1.90
HoAte 2 2.18 3 8.01 — — 1 8.57 1 5.84 2 8.91
i 18 79.66 20 81.65 15 72.85 19 68.72 21 68.69 18 73.60

x5 FHPMESHS ROAVE'

Table 5 ROAYV value of aroma components in camellia oil

=5 TR B E/ ROAV &
(mg + kg™ H1 H2 Bl B2 B3 B4
o 0.007 50 — — 3.74 1.94 — —
B 0.050 0 0.05 0.10 — — 0.05 —
R 0.300 0.10 — 0.17 0.18 0.04 —
W 0.004 00 — — 25.58 42.58 2.61 —
T- 1% 0.003 50 20.01 28.72 34.89 12.24 10.37 8.19
PAI S 0.005 00 — — 2.89 0.59 — —
(E)-2-3% s 0.000 300 100.00 100.00 100.00 100.00 100.00 100.00
- 0.219 — — 0.18 0.06 — —
S -2 T 6.30 — — — — — 0.00
B 0.025 0 0.06 0.11 — — — 0.06
O R 0.700 — — 0.17 0.04 — —
B 0.100 — — 0.53 — — —
FiR 0.800 — — 0.29 0.05 0.06 —
TR 1.50 — — 0.10 0.02 0.04 —
o 5.50 — — 0.00 — — —
KW 0.086 0 — — 2.17 — — —
iR 0.066 0 — — — — 0.03 —
2-H Sk g 1.00 0.04 0.04 — 0.02 0.01 0.00
2,5~ B Bk 0.030 0 5.20 5.27 — 3.17 1.66 —
2-2 HE-5-H1 L m g 1.00 0.03 0.05 — 0.02 0.01 —
2-7,35-3-H Lol i 2.00 0.02 0.03 — 0.01 0.01 -
3-2 Ha-2,5- W L g 0.001 00 19.21 25.90 — 22.39 18.94 6.68
e 0.700 0.13 0.16 — 0.03 0.11 0.22
i 1.00 0.05 0.07 — — 0.02 0.06
5 R 6.00 0.00 0.01 — — 0.00 0.01
5- T HE- 42 (3H) -1k IR i 0.197 - — 0.09 — - -
555 W BBk 5.00 — 0.01 — - 0.00 0.03
) 6.00 0.01 0.01 — — — 0.00
LT A 1.25 — — 0.01 — — -
PR S B IR, 9 TSt 2.00 0.00 0.00 — — — 0.00
2- 2, Tk 5 i % 100 0.00 0.00 — — — —

2,3- &3, 5 & Hk-6-H
-4 H- I g -4
T = ROR R R

200 — 0.00 - 0.00 0.00 0.00
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Table 6 Key aroma components in camellia oil (ROAV=>1)
A ROAVR TR A

H1 H2 B1 B2 B3 B4
ol — — 3.74 1.94 — — HEE R I EF
RO - - 25.58 42.58 2.61 - e E
T 20.01 28.72 34.89 12.24 10.37 8.19  MIEEH . MEE. HH
B — - 2.89 — — - I R ke o A7 B A M U
(E)-2-54Jis s 100.00 100,00 100.00 100.00 100.00 100.00 B
KL - - 2.17 - - - BEE ENE BT TELE
2,5-Z F it g 5.20 5.27 — 3.17 1.66 - H A A R SR 0 R A T 2R
3-2, 352, 5- 7 F Sk i 19.21 25.90 — 22.39 18.94 6.68 T+ O & M EE

TP FROR BR A T A a1

R FiHHBEEHRRAMNITS

Table 7 Sensory descriptors and scores of camellia oil

BE A 1 H1 H2 Bl B2 B3 B4
H A 7.340.9 4.3£1.1 7.340.9 6.8£1.1 3.24£2.0 0.04+0.0
FAN i) 0.0£0.0 3.9£1.3 0.0£0.0 2.3£1.5 3.0£1.9 7.8+£1.3
1o, 1.24+1.3 5.7£1.6 0.0£0.0 2.4+1.9 5.4£0.9 8.0F£1.2
2L TE 4.8+1.8 5.6£1.3 3.54+1.4 2.6£1.1 1.84+1.4 0.0+0.0
e ik 4.3+1.2 4.2+2.6 1.5+£1.3 3.8£1.1 4.8+1.2 4.5+2.1

A, T P NI R A8 DG B RO A B s M A AR

e E A& 3 BTN AR T 78.2% /M X

(R2X=0.782) 1 98.4% 1 Y J7 2 (R2Y =0.984) , B i%

Fg o HER AT 10 % R B 7 FLAT e 0 OO B 7 (Q2 =

—— Bl 0.901), (hIEl 3 WA, FZRBR 4> 2, 5- = H Bk g | 3-

igi 2025 AL 5 5 5 7 O i £ B B X 38 5

e

ZUMTE AR

A 2

FmRERRITSTLA

Figure 2 Sensory attribute scoring radar chart of

camellia oil

0.2F o JER&IR
0.0 R
g _02F oL 3—&%0—2,5—:’43 FEnk g
= 04 2,5- IR
-0.61 . o
o8 R e
1058 —06 =04 =02 0.0 02 04 06
WHC[1]
B3 Rbmey ks mes A E ke PLS
LiEE X -]
Figure 3 PLS correlation loading plot of key aroma com-

ponents and sensory attributes of camellia oil

EATZIRIA DG PEAE R o o P a2 1m0 U5 A 28 % 25 il A o B AT
SRR A T L 45 5 oA P BE . AnER 8 TR .

£8 FHXMEETESS PLSEAMMUBRAEITS

Table 8 Actual and PLS model predict sensory scores
of camellia oil
[T | RS fﬁfﬂ%{[ﬂ BRI TR AR
LN

H1 4.8 4.40 4.3 4.43

H2 5.6 5.78 4.2 4.18

Bl 3.5 3.33 1.5 1.56

B2 2.6 3.08 3.8 3.60

B3 1.8 1.68 4.8 4.77

B4 0.0 0.03 4.5 4.56

53



54

HA#F 55 FUNDAMENTAL RESEARCH

3 g

BT AT T T A% 10 )T A () I R Al JEE A Y
SR RS B R L 45 R SR L A% I B i E A
2 i i T B S R R 2 O (ED-2- 38 IR I LR
RO /2, 5- LB 3-2 B2, 5- T BRI R
IORFAS I 120 "CHPAF 2R I B B 2 10 F E A R
A TR o AR IR T A €3 D T A Y
HOE B 26 868 E TR Xt T A
IR A A S PR B PR TR AR . TERIR TS
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