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Characterization of the Flavor Substances in the Original Camellia Oil
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ROAV Methods
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Abstract: In this paperstudy, the flavor substances in the original camellia oils were prepared by pressing withobtained by three treatments,
including frying the seeds before pressing, and steaming the seeds before pressing, and boiling the oil after pressing (F-OCO, S-OCO, B-OCO),
and key flavor substances in three original Camellia oils were characterized with headspace solid-phase microextraction gas
chromatography-mass spectrometry (HS-SPME-GC-MS) and the relative odor activity value (ROAV) methods. A total of 12 kinds of alcohols
(0.33%~5.69%), 20 kinds of esters (10.94%~16.50%), and 14 kinds of acids (0.63%~6.76%), 5 kinds of ketones (1.50%~6.76%), 13 kinds of
alkanes (0.61%~3.00%), 7 kinds of olefins (6.94%~19.63%), 1 kinds of phenols species (1.21%~2.42%) species, 6 kinds of aldehydes
(26.19%~52.32%), and 28 kinds of heterocyclic compounds (11.81%~42.84%) were identified in three original camellia oil. Principal
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component analysis results showed that the original camellia oils obtained by the three treatments differed significantly in the types of flavor

Modern Food Science and Technology 2023, Vol.39, No.10

substances, with a total of 106 flavor substances being identified in three original camellia oils. ROAV method results showed the significant
differences in the key flavor substances in original camellia oils obtained by the three treatments. There were 48 flavor substances in F-OCO,
with the key flavor substances being nonanal, n-hexanal, 2-pentylfuran, n-neoaldehyde, heptanoic acid, caproic acid, heptanal, benzaldehyde, etc.
There were 38 flavor substances in S-OCO, with the key flavor substances in S-OCO being nonanal, 2-pentylfuran, y-dodecolactone, n-new
aldehyde, 1-octen-3-ol, n-hexanal, D-limonene, y-octolactone, styrene, etc. There were 75 flavor substances in B-OCO, with the key flavor
substances in B-OCO being nonanal, y-dodecane Esters, n-hexanal, n-octanal, 2-pentylfuran, 1-octen-3-ol, and D-limonene.

Key words: original camellia oil; frying seeds before pressing; steaming seeds before pressing; boiling oil after pressing;

HS-SPME-GC-MS; ROAV
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L2
28
H%
ek
Kok
S
S
UES

FE G2
-1 1

-
& 2 EFEErEERE
Fig.2 Factor load matrix thermodynamic diagram

HFEE (AR T T %)

05k ® S-0CO ®B-0CO

0.0

-0.5r

FE I3 (9.477%)

,1'0 -

S

o F-OCO

13 = 0 1
B —F A5 (90.523%)
3 NEIIES R ATMZTTF i PCA 55 E

Fig.3 PCA score chart of camellia oil with different treatments

2.3 FEAIE 7 A A By O PR K

1 i

F-OCO. S-OCO. B-OCO —FhFkim i & P
Vil e S Rl 4. % 2 B

f# 2 W40, F-OCO. S-OCO. B-OCO L% 5E
106 NMERMEDR, HA F-0CO H 48 4>, S-OCO
38 4>, B-OCO H 75 4>, F-OCO. S-OCO. B-OCO
HHEEYHE 18 4, F-0CO H45A 16 MLEY).
S-0CO HH#A 12 ™MEEY). B-OCO HHEH 37 M

G TEVERTIORE . EVERT RN M S IR 2%
MR R A B %, FEFERZ
F-OCO. S-OCO. B-OCO JE# 55 5# = M I FEM)
YIFEANE, F-OCO. S-OCO I N 1 T ASFF rh H:
25, WEAR. 2% (S-0CO A /K&K
IYERD, i B-OCO [#UR MAUEMAG AR FFEREY)
AR S A AR BT, ansie . e TeliiR s .
F-OCO 1 AH Xf & & 5 & (1 v F0 i 2%, o %
(33.38%). IECE (11.83%). ¥R (4.99%). B
B (1.28%) LG VIBRIMIR . TR A A g
iR A AL =l B, IR RS (4.87%). R
R-13-1 ) URRHIES (3.32%) b &R EIim 5
RERTER A=, A 550 A2 SRl s ML) Hp [
Vs ZRIRSE, 0 2- PRI i 3 A e R PRI RRAE
Yo S-OCO FAEFIEIIER A A= bt ) Sy
1EF=¥)5 F-OCO A —3%, (HIH IR 20 (8.14%)
AN AR, HAABUREIE A & . B-OCO Hhf:
MBI CEE (1.36%). BEEE (0.28%). ¥%E (2.98%)-.
T (21.57%) SFHRIARESS, BN RIE FEERUK,
X OCO HIXIRTTERIR K. B-OCO HRARNT & o fxe e e
PRSP AIRE 2- F AR FE-N-[4-( =380 FH 25t e
D-FE B (24.27%), X5 HFTHISEIRIE T )45
B Fr R, AT R R R i R T A R
X AR S AN D R PR R LR 51 S, (R Z3A
FAUE I SRTE A — Mg, i s UK 1 DT ik
EARE, 454 2.2 o PCA A Hr4s 3, Toibmimh kb
T TR ZRTTHh 1) USRS A AN VLR A 7 e 1) A
SRV

40

W
(=]

20

M NAE *107 / MCps

20

Z
By W, 30
2, N

B 4 REAMES A RFFF P KRR BB FRE
Fig.4 Total ion current map of flavor substances in camellia oil

25

A
N

obtained by different treatments

301



MR E MR Modern Food Science and Technology 2023, Vol.39, No.10

< 2 NEIIES AV MBSl XIRYR
Table 2 Various flavor substances in camellia oil with different treatments

Rkt f RG] BF/% ArkiE BRI
/min F-OCO  S-0CO  B-OCO A(mg/kg)

2-F 3R R B 7.95 0.25 - - -

1-¥ Hr-3-B3 13.77 - 0.51 0.11 0.03

1-FHi-3 B 13.79 - 0.65 - 1.30
1,10+ 55 — B 15.02 - 0.17 - -
E 16.02 - 1.98 - -
3-A-12-F =B 17.93 0.09 - - -

BE N

2-T T A IR TEE 20.72 - - 0.63 A
E-11,13-+v98% —H-1-5% 21.14 - - 0.43 .
E-2-+ v k-1-B% 2236 - 0.42 1.10 :
27-3- 824K -1 B 24.41 - - 2.79 -
2+ Adz-1-BE 27.85 - - 0.59 -
o-CHh-0-F AR T BE 28.56 - - 0.04 -
k[ 1035 0.18 - - -
B — R 12.90 0.83 0.40 2.66 -
8,11,14,17- =+ B va s F i 1548 - 2.46 - -
W B B 17.44 4.87 6.57 3.66 -
BB i 17.55 0.01 - - -
THER-1,1- =¥ k2K L 18.27 1.13 - - -
3-9 A 2-THidh-2-+ b 2k g 20.34 ) - 0.09 -
RABR-+ Z A B 24.00 - 0.30 0.14 -

7-3F P B 24.18 - 0.50 - 0.13

53 -t =M B 27.78 - 0.44 1.60 0.02
> 9+ A J- 124 BR T B 28.63 ; ; 0.06 -
7-9 R 7+ B M- 1- TR B 28.65 - - 0.10 -
E-9-¥ #-2- L#4-8-+ = il 34.30 - - 0.01 -
22-=F KRB+ AR B 35.09 0.34 - 0.28 -
T A AKR-1,3- KB — B 35.46 - - 0.16 -
TZBRAR(Q2-T AL LB 35.57 0.48 0.27 0.51 -
kB P B 38.93 - - 0.21 -
11,14-+/\8 — M B T B 41.53 - - 0.39 -
EBEE NGk 41.66 3.32 - 6.36 -
RSB T By .12 - - 0.30 -
- (2-FR R M-1-2 ) +—8 14.47 - - 0.04 -

TE 15.34 241 - - 0.70

4-F TR 18.37 0.25 - - 0.65

)3 18.44 0.80 - 0.14 0.10
S HRTH T BR 21.53 - - 0.02 -

FEL 22.05 - 0.09 1.08 3.00

S 25.06 - - 0.08 2.40
E+SORER 28.02 - - 0.10 -

SERER 28.08 - - 0.41 1.10
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Rkt RG] SF/% AekiE AR
/min F-0CO S-0CO B-OCO ((mg/kg)
ey 94 34.10 - - 0.16 -
B X 13- A\B i 36.06 - - 0.30 -
S " 2R 37.09 - 0.54 0.25 12.00
F KB 39.51 498 - 6.74 -
A X 13- A\BE KB 4243 0.69 - 0.59 -
2-F-3-F 1R 1-THR 13.10 045 005 424 -
(R)-4-F IR AR 16.86 1.05 112 085 -
LEES 7-28- =+ < Hi-2-FR 21.74 - 0.87 0.12 L
4-FHK2-TH 23.75 - 2.67 1.53 E
2-F -+ AR 42.48 - - 0.04 4
1,2,3- = F IR LI 13.42 009 016 4 -
IR, 2¢,3t,4t-19 ¥ 3£-3R O35 13.44 - 0.02 - -
224151717- X FA-7,12 % (355-ZFHRTHL) -+ 13.92 - 0.32 - -
1-TH k- 14.90 0.08 - : -
2,4,6- = F KA 25.60 - - 0.44 -
E Ak 28.91 0.62 : 0.61 -
AL )35 32.17 0.65 - 0.92 -
3-THS5--TATH)FAKR 33.80 - - 0.04 -
58- =LA+ 3426 - - 0.02 -
2,6-=F Rtk 34.79 0.46 0.11 0.68 -
79+ v9 iz, 35.61 - - 0.08 -
2,6,10,14-79 7 &+ Ltz 36.36 0.17 - 021 -
2,6,10- = F &+ w9kt 37.48 - - 0.01 -
X 10.29 023 8.4 - 3.10
DA 15.67 274 697 493 1.80
(H)-4-% M 17.87 029 051 0.36 -
Wz k 1R A-1-TH 18.10 3.07 402 1.42 -
o-AR M 29.41 0.35 - 0.34 -
Z-6-+ =M 31.89 0.12 - - -
1,13-+ w95k — ¥ 35.96 0.16 - 0.35 -
Bk & F By 19.05 228 242 121 -
ASS 7.13 11.83 029 1.36 0.08
BB 10.73 1.28 - 0.28 0.50
R B 13.19 0.15 - - 0.06
7S N
EFES 1471 499 708 298 0.32
T 1870 3338 2812 2157 0.15
9+ A JhEE 27.87 0.69 - - -
3-&F ek 8.95 0.02 - - -
7-BMRIRT B [a] =R [c, [ R =K 10.42 0.02 - - -
JeInk L-AF &R 10.93 0.02 - - -
1- (4-838) #%-24- (1H, 3H) -=F 11.07 0.01 - - -
2,5-=F fhoikek 11.17 0.54 - - 2.60
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k2
ReAM R G IA EF/% AekiE AR
/min  F.0CO S-OCO B-OCO /(mg/kg)
ENGE NP V359 13.86 - 0.62
2- ;R H ek 14.13 2.50 6.69 0.75 0.10
P-47E 42 15.47 133 480 238
2-F Aok 16.72 - 0.22
2-53K-2-(5-F Hekih-2-3)1- K THA 17.22 - - 0.46
2-sHh s 5% Rl 17.94 - - 0.08
3-(1-F A3 X AARL) T 18.15 - - 0.79
FEE-3- R A2 At s 18.22 0.21 - 0.53
+ VAR A AR 19.53 0.46
1,3-[(2Z)-7~BK-2-H-1-F AR ]-1,1,3,3-09 TR — a2 fUk 20.15 0.02 - 0.16
BAR2,4-—F HoEmy, s,s-—AH 21.12 - 1.21
A 1,2-Q2-FAEFH)-12- 8 T 21.89 - 0.04
FEm 22.14 - - 0.22 6.30
2-F A N-[4-(Z AT 2 )rnz-2- K F Bt 2427 2427
IAR-2-F A4 BT HeEy, ss-—Fdedh 24.35 - 1.69
BRI 25.35 6.69 4.02 11.66 15.00
1- 3R F BR R R-5-gk e - 1- R R 27.07 . - 0.06
5-(1- M R)-1,3-FHF — EURIR 28.42 - - 0.56
3 e 2- TR A-[(4-F RO A T AR R 28.49 - - 0.11
1-(3-RARH)-5-(4-F A-F K)-572-2,4,6(1H,3H,5H)- =81 2851 - - 0.17
4-ABEAL T )% 34.25 - - 0.07
ZERT AT AT ARR)- bR 36.16 - - 0.48
T LA R 37.76 - - 0.10
Er CORTRAR W IZYRRARE T BNIZ T ARE AL,
ROAV 514155 3 Fr.

24 FRACEE 7 RATE| Bk KA ok o E R M

o8- 3 Rk ST AR

AIEIE GC-MS EMRIERMEYREZ, U
REET PR B IR FEAE (EZ D AT 207 o
WA F . AMIE AR (B-OCO Hi-H
SN[ 4-( =3 RIS ) I e -2- 3 | 2 R R A A 5 e
i, AFRE R B SRIE BEAA,  DREBRARR & Eik
ZIERE, DRI e A — i FOFFI A XU DTk
BAMEY), SEitEA RS ROAV,
W ROAV > 1 LA AR i SSBE RR A5
0.1<ROAV=<_1 (LA DIXSIHAFFIH IF AR AE TR
. ROAV<0.1 [FAL WXt I 2 F-i AU o1 ik AN 58
o AN (RN AL B 75 A5 3 30 6 A XUBR ) 5 )
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Table 3 ROAV of flavor substances in Camellia oil obtained by different treatments
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1 1-F Hia-3-B% Fok. vk, Bk - 8.00 2.33
2 1-FH-3-B5 - - 0.27

3 y-F M B T - 2.04

4 S Ay A - 14.64 69.45
5 TE - 1.55

6 4-F K B - 0.18

7 )37 - 3.61 0.98
8 FEL - - 0.02 0.25
9 S - - - 0.02
10 AERER - - - 0.26
11 KM - 0.03 1.40

12 D-#74 M MAE . ATAA 0.68 2.06 1.91
13 ETE HEAE, A 70.86 2.07 12.58
14 )3 KEA 1.15 0.38
15 K A=A BR% 1.12 3

16 EFE FHk, HABARA RS E 7.01 11.80 6.49
17 FH g 100.00 100.00 100.00
18 2,5-=F foitok T, BRE 0.09

19 2- /% ek v af. 11.24 35.68 5.18
20 FE Hok. BAK - - 0.03
21 EE [ 0.20 0.14 0.54
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— 22 5o MRS MR I SR T AR P 25 ) H 48 Mk
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