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Abstract: Based on the comparison of acid esterification and alkali esterification pretreatments, the main kinds, relative contents and
proportions of fatty acids of Camellia oleifera seeds oil from Hunan, Guangdong, Jiangxi, Yunnan, Guangxi and Hainan were analyzed by gas
chromatography-mass spectrometry (GC-MS). The results showed that except for oleic acid, pentadecanoic acid, erucic acid, tricosanoic acid
and tetracosenoic acid, there were significant differences in other fatty acids compared by esterification and alkali esterification pretreatments
(»<0.05). And the acid esterification method was more suitable for the detection of fatty acids in Camellia oil. The highest contents of myristic
acid, heptadecanoic acid, linolenic acid, arachidonic acid, erucic acid and tetracosenoic acid in Camellia oil were from Hunan, which were
0.10%, 0.11%, 0.20%, 0.09%, 0.17%, and 0.07%, respectively. The highest content of palmitoleic acid was from Guangdong, which was 0.12%.
The highest content of palmitic acid was from Guangxi, which was 12.97%. The highest content of linoleic acid was from Jiangxi, which was
15.58%. The highest contents of stearic acid and oleic acid were both from Hainan, which were 3.74% and 73.70%, respectively. Camellia
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oleifera seeds oil has different nutritional characteristics in different producing areas. Camellia oils from Guangdong and Jiangxi had the highest

polyunsaturated fatty acid contents, which were 15.33 % and 15.67 %, respectively; Camellia oils from Yunnan had the 85.74% total

unsaturated fatty acids. Camellia oils from Hunan and Hainan were stable and easy to preserve. This study provides theoretical basis and

reference information for understanding the nutritional value difference of Camellia oleifera in the main producing areas of China.
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B, RERIETHR S RERARE . /=5
TLVEH 36 MHLIX ZE AT /04T, FE it 9 PR IR &40
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Table 1 Sample information table of Camellia oleifera Abel.

5 A5 kR i
1 KRR SR LA Bl
JR2  TRABATEIREA MY L@EmE
T3 I AT M bR GRS
w4 BEBAETTRLERGARHRAE B
J#5 JTEA Qs R LA AR Edw Rk
=86 EHARLfE BRI Rdh g

1.2 KA

AR, CHOR, SEMER. o, ECkE. G
IKBREREN, srHral, RERFA G Wk, 7
Mrag, R I, B4, Mreda
Technology inc, USA.

1.3 FENHLEL

QP2020 HYSAAEE-FRIE I (GC-MS), &
A ISR A E]; SH-Rxi-5Sil MS B4 4, G
2SS RH A A FRAT] ;. AR423CN U0 Hr R
F, BEHiEs CEID HIRAT: HWS-26 HH#
TEIRAK I Er, Bt eSS A R A F]; BOZY-01G
RIZ AL, SRIETTE R B R AR A A .
14 RIF %
1.4.1 Btk
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TERFREL 0.1 g WA, 52 mL 1:1 —FZE- ik
REERT RGOS 4 mL 0.4 mol/L
SR AT, IRRE VS o 2K E 25
%20 mL. XIS, BESE, B EERIA
JUTE7K SR FORs s , IV e KRR NS
B EIFWAT GC-MS 4T,

142 BREEILE

HERFREL 0.1 g VHFE, N 2 mL 1%Mi FL-H B
W, T 70 TR 60 min JEEUH . NN 2 mL
IECHE, FERABKERE 10 mL, #ES)ZE, WL
TEHHT GC-MS 43#7,

1.43 GC-MS 544+

GC HAHIREE 100 °C, HEFEORAEE 250 °C, R
HARNR, BERERE 1 pL. WEEHTANES, E
71 73.0 kpa, ML 24.0 mL/min, F:i & 1.00 mL/min,

I 18] 3 min . BRI (] A 45 min, 56T 100 C,
{54 2 min, ZRJ5LL 10 "C/min FEETFZE 200 C, 4
5 min, FLLS5 C/min FIEAEFZ 250 °C, {RFFS8
min, )5 LA 10 “C/min [ ZF+ 2 280 °C, £RFF 7 min.
144 ZIERE

K25 R GC-MS it 47 00T, R
1% F R 2 v LA R 5 T SN b v il 1 2 2 [ B 5K b
HER AW LT (National Institute of Standards and
Technology, NIST05) tuzmAftL, Zhié &FaiERbr
FECR BRI A1 0T BBt e B R I 2R, ARFE A H —
W E R ITR AN & 2. AR =47
SPSS Statistics 17.0 #4745 25041 L 2 E LA, HRH
Excel 2019 #{41EE .

2 HR51He

ZIHE 37.2 em/sec, WTIRE 3.0 mL/min, 73ttt 20. .
S SR S, 2.1 WA R GALEE Rt
MS EFURIRE 230 'C. BT 280 C. LR
7 2 AMERBRLEIRS R ISR EIAER S B R A ER S
Table 2 Analysis of contents and significant differences in fatty acids by two methyl esterification methods

%5 RE W Bs 205~ Ll 34 WEE AWA t{E piA
mBALE BB

1 F 8 C8:0 0.02+0.00  0.05+0.00 0.01 2 -8.00  0.02
2 + =5 C13:0  0.003+0.00  0.04+0.01 0.01 2 -13.00  0.01
3 " 278 C14:0 0.14+0.00  0.10+0.00 0.01 2 11.00  0.01
4 +Ak%E C15:0 0.04+0.00  0.02+0.00 0.01 2 5.00 0.04
5 A#A8E: C16:0 15.24+£0.09 12.92+0.01  0.13 2 33.51  0.001
6 AR ER Cl6:1 0.24+0.00  0.09+0.00 0.01 2 47.00  0.000
7 +-L8 C17:0 0.24+0.00  0.11£0.01 0.01 2 40.00 0.001
8 kg C18:2 4774033  10.36+0.02  0.32 2 -30.00  0.001
9 HER Cl18:1 72.98+0.26  73.29+0.10  0.34 2 -1.59  0.25
10 HERgER C18:0 4.89+0.01  2.47+0.01 0.01 2 419.17  0.000
11 I kR C18:3 0.37+£0.01  0.20+0.05 0.04 2 7.00 0.02
12 FoE B C20:0 0.24+0.00  0.09+0.02 0.02 2 10.75  0.01
13 FER C22:1 0.19+0.02  0.17+0.00 0.02 2 2.00 0.18
14 —+wsdEsg C24:1 0.30£024  0.07+0.01 0.24 2 1.63 0.24
15 =+ = C22:0 0.06+0.02 ND 0.02 2 4.72 0.04
16 =+ =8 C23:0 0.15£0.23 ND 0.23 2 1.15 0.37
17 =+ w82 C24:0  0.14+0.01 ND 0.01 2 41.00 0.001

JE: ND ATAKH.

359 R F B A TR AN BRI A V20t 2 A it A7
BRAALEE, 2kl o, FJAFENRIITRM GC-MS
W COLE 1. B 1A%, PR TRAREE VAR 1)
A ARIITRR S P 22 e BIUE MR B,
P30 F B AL VEAG I ) GC-MS (i R AA sk, {5
PRy b (i i BB R R A S R B A
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fgfERLE (C18:0) FIVFRER (C18:3) N7 3 ZAsH;
12, PR EATRG GC-MS Hil 2 A2 447
98%LA .

T
50¢
45t
40t
35t
3.0t
251
20t
L5t
L0}
05t ; .
0.0 e

16.387
20.943

21.188

20.305

10.218
12.775
14.294
% 24.191
£ 25.260
28.684
29.257
31.784
- 34.078
34.942

4.605
18.094
18.667

b x107

35-

20.678

3.0F
2.5+F
2.0

16.423
20.426

21.169

4.637
4.047
12.84
14.406
18.250
18.820
23.981
25431
28.896
34.403

=

0.0 L

Bl 1 AR AT IR S HFR 1S AOASAAER GC-MS [£]
Fig.1 GC-MS spectra of fatty acids by two methyl esterification
methods

E: a: BBk b BRES{LIk.

AW TR AR - B HAR, BRER AL
BRI i AT A HE SE R (C8:0) =i R (C13:0)
WG (C14:0) %5 14 FIAEIIR, BB ILEI 246
T = g (C22:0). =R (C23:0) F1—
TUURRER (C24:0), LA AREREE! G £ g iy
TR 7y o BRIMIR (C18:1). PR (C22:1). —+ =
g (C23:00 A PUBKIGEER (C24:1), XML
SEFEARTIN I 13 MR TR AR R E E R (p<0.05).

FHE GC-MS K2 tE T, BRERIGIECE G
TV FR A X & & (10.36%) B S T A lig AL 1%

(477%). JRFPTREAE, MR, WIHRRE AL, H
HAA T, Al B e TV ) 0 3 R S e i e
(LREAINTE] 20.305 min) SZIHHER FH S CORBE IS 1] 20.943
min) M (B 1D, HAXSEIRER K. REGLTT
ERT R RS IR IR, 2% DR, RSN e I vl
PR I U AR O A7 COR BRI ] 20.426 min) . AL,

PR B TR AL B A b A AT B R P 52
22 FREMRK I EERTRAREEED

#7

FLAE PR R B ALV E TRAC B A AR i Je e SR
FREEAIEXST 6 AR IX (A g AT b 3, &
GC-MS 737, 15 H 25 2 Z M 7 R 1 e B T et 1]

(L 2D, THE& E R IARR & &Il T 2 5
PEHT (ILFK 3D

FH T 2 AT, AR = B2 1 i T R 2EL s F P2 AH

i, FEBHREIERNEER (Cl14:0). FFHER
(C16:0). FEfEMEER (Cl6:1). +-EfR (C17:0). fiff
fERR (C18:0). VHER (C18:1). MR (C18:2). I
FRER (C18:3). AR (C20:0). FFiR (22:1). —+F
VURRIGIR (24:1) %5,

x107
351

30F
25}

2.0F

ZH6

1 itis

4

T3

12

0.0 T N 1 [T 1 Tl
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(i

& 2 F}AMXEGHABERERRY GC-MS KERM R B TR EILE
Fig.2 Total ion current chromatograms of volatile components
of Camellia oil from different regions

HHZE 3 AL, AN BRI AR R & B A
Z5t (p<0.05). NMHIXPAEERR. B, 164
2. TR - DUBRIGRRA N & B m IR R A 33
JEWIFE 1, 23508 0.10%. 0.11%- 0.09%. 0.17%F
0.07%;: =Fd 6 7%l i A S AR AR AR X 25 5 )
AR, 28 0.05%F0 11.63%. - X A5 i -+ H
ERERB/N, JEETE 0.09%~0.11% [8; |77 5 %
TR & B, N 12.97%, #Erd 4 ZRM ST IR &
ERK, 7 0.03%: ER 4 AT S FHIARA
TVUBIEIR, HAFHIGIR & RS ¥4 0.08%,
B 4 FMBEARRRA & R, N 3.74%: )R 2
FMFRRHERIR & BN m, 4 0.12%, BEIRRRI &
BNEAR, N 2.43%.
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Table 3 Main fatty acids contents and differences analysis of Camellia oil in different regions
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s RERFER S &%
%UD _7 X ol S R 2 S R 2 2 2 . 2
W2 AR Cl4:0 448 Cl6:0 ARAakE: Cle:l  +-k8 C17:0 RS ER C18:0 shER C18:1
k| 0.10+0.00° 12.92+0.01% 0.09::0.00% 0.11£0.01° 2.47+0.01° 73.29+0.10°
&2 0.08+0.00° 12.38+0.12¢ 0.12+0.01° 0.09+0.00° 2.43+0.03¢ 69.37+0.30°
3 0.09+0.00° 12.74+0.09° 0.10+0.00™ 0.10+0.00° 2.47+0.02° 68.67+0.13"
4 0.06+0.00° 12.96+0.00° 0.08+0.01¢ 0.09+0.00° 3.74+0.01° 73.70+0.04*
J®S 0.08+0.00° 12.97+0.12* 0.08+0.00° 0.09+0.00° 3.60+0.01° 69.87+0.18¢
=% 6 0.05+0.00° 11.63+0.03¢ 0.10+0.00° 0.09+0.00° 2.45+0.01% 71.6120.08°
P& <0.001 <0.001 <0.001 0.01 <0.001 <0.001
. RE W B A2 /%
ey N = =
TihER C18:2  TL4RER C18:3  fuA B C20:0 IR C22:1 = wsRMER C24:1 Hat
ikl 10.36+0.02¢ 0.2020.05° 0.09+0.02° 0.17+0.00° 0.07£0.01° 0.12+0.01°
A2 15.2120.17° 0.1240.02° 0.03+0.00> 0.04£0.01° 0.04+0.04% 0.01£0.00°
I3 15.58+0.08° 0.09+0.01% 0.0120.02% 0.09+0.04° 0.05+0.01° 0.01£0.00°
4 9.29+0.01" ND° 0.02+0.03° 0.03£0.01° ND° 0.02+0.03°
J &5 13.16+0.09¢ 0.0420.00¢ 0.0420.03° 0.0420.06" ND° 0.05£0.01°
=& 6 13.83+0.06° 0.07+0.01% 0.03+0.00° 0.09+0.02° 0.040.03® 0.003+0.00°

P1a <0.001 <0.001 0.001 0.003 0.01 <0.001

Z: ND RwAtd, RAFERRATERAEE.

PG 3 I PR & AR A, N 68.67%. | R 2 FH
YL 3 P ZIr ()MEIHR & S i 9  15.21% A0
15.58%, LAt U AN 1 X 5% vl 11 0 9 1% 75 1 201K T
14%, i/ 4 FEHRIK 0N 9.29%. B 7R 4 H
X, MEFRERTEH A FAS= MU RS R, A
H T FRER N -3 AR AR R S0 A 1) - T KRR,
RN A4 DHA. DPA. EPA 45, & 540 KAl
PRz b B 4E R )y i B E SR P,
IR 1 A RRIR & &=, N 0.20%.

i 6 MNMEX AP R TR (B 3a), %
FNaWiE & &t 2 B DI F KRR (71.10%) T
IR (12.91%) AFHEER (12.60%) TEAEER (2.86% )+
TR (0.10%)+ +-EHR (0.10%)+ AZHTAHER (0.09% )+
WEERR (0.08%). JFIR (0.08%). -+ VURIHR

(0.05%)+ FE2ERR (0.04%) AFHARAENER (0.03%).
HorP BRI N G NS ANV TR, 7E 6 4
PRI T S A 71.10%, R EA R A
JOE [T R P i B U AR, LRl DO AP X
BT, WA S ™. IR A N

% HAR0.03%
A .58 20.08%

+-E#£0.10%
FFAR AR E20.09%

B 3 RIS TS E
Fig.3 Average content of each fatty acid of Camellia oil in six
regions
R 4 ZRTHRHIR & R, 1K 73.70%, HON
SIS TR 1 Bz, AR S N 73.29%+0.10%, VL
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REITR MO R TR 3 2 i AR (12.60% )+ fififiig
12 (2.86%). -t (0.10%). WERER (0.08%).
AR (0.04%) SR, MXEEN 15.67%, Fik
ERAEER 2 AN AR R 1 B R oy BRI AR i R 3=
ZLHHTHER (71.10%) ERAEIETR (0.09% ) TR (0.08% )
TATUBRIATR (0.05%) ALK, AT S EA 71.32%,
ER] Sy 2 B AN AR T BRI E B . 2 AN T
JTE B VMR (12.91%) WWRREE (0.10%) 2%,
AN 8 13.01%, DRI S I IR A2 2 AN AN i PR P
2.3 TR M IX K e v Fn g Rl R A O 1 R g Y ER

Bt
LIRS [R] 3t X 25y =5 B AR T R ARG B 22 S e )
Mr3dhit L, 3255 b A A Rl X Al v A AR AT R
ZAAIETIEG . BAHL AN T AN S AN AN A T R
FIAEx &5, 5B 4 s,
a 18
17+

16

15+
14+
12

1 T“zFZ £ﬁ3 J§§4 FﬁS =6

REE /%

g

18

o

16 -

14 |
12
: ]

1 T“zFZ £ﬁ3 J§§4 FﬁS =6

SR A2 T W4 TFS e

ZAARNITR &8/ %

oo}

=)}

75

o

AR &=/ %

d sér
85
84t
83

82

RAEFIENTR &'/ %

81

80

Wil ) A2 ILED  WeE4 ) BS | &6
B 4 ARMXZHAFAERRER S T AFAERER S 2R
Fig.4 Comparison of saturated fatty acids and unsaturated
fatty acids of Camellia oil in six regions
HE 4 AT, 6 MBI, AR R AR
Eri i IHL X R 4 R 5, 43500 16.87%H1

16.78%, S EHAIIMXZE L 6, N 14.26%. ZA
MORR BRI & = AT 9.00%, JEHZE 9.29%~

15.67%, HERE T %R 2 FIVLG 3 ACmbEM, &
ICUE BERE 4 B2 AL, A S AR EAEH LI (WHO)
HEFE R B E TR R T A T IR AR 55 2
AP & Em T 8.0%MZ KRB, A AT
FEAE X & i it X2 1 g 4, il
73.62%K1 73.81%, TLPG 3 [IZRTHFE AT & R i,
N 68.91% . S ANVLFN I T IR 2 A% T I D R 11 2
5y, AR EIATE 83%LL b, Hh = E 6 AAm A
FEANEANFE R e, 1 85.74%.

i HH B ANV i 7 AN 22 AN LRI D PR 11 B
E A R TRk, AR 6 MBIX
FM AT R IR 5 2 ANV AN i i R A LUABL 23 3l
7:1 GHIEE D 5:1 74 2), 41 (LF 3). 8:1 G
B4, 51 JHE5. 51 (55 6), HrliE 1 i
M 4 s, UIEIX AL IX R RS e MR, ST
TRATE

e

T i A R B G Ak T AL B SR RE S R, &
GC-MS 73#1, AR EEZER, HIRREs AL 5 R T
FIM AR R I o A, AR S Sl A& A AT
RO o 2 R ER AL 5y IR T AR, VL. VRS,
IV =FE 6 NHLIX BT AR D R & S IATE 83%
DAL, AT R AR A S TR NE, SR
U7 - FH v EIMERAR Y Ay el 1> ST 3ok > e > i
P> 0 JRR 1> - L > A A A > A 7 e > I > — 1
U s A5 > 1 6. A T iﬂa@ﬁ%amﬂa@ﬁ%%ﬁé‘%%
84.01%. HSZHWIRSAFI BT, AT 2
FHERE A . ZEEAMEIIRIERTE 6 AMHbIX EPK
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YRIRE R e, | ARG 2 0 22 AT IR R 25

=N
H

R TR AT P 2 T RS e PR

Bt

AW FOUR BT VU ER MR e 2% iR

H T mr B MO AT SR A G 20T 7 TR
It R 1T 2R L WA R A ] R A U
FARL TREROR T X EAT /NI R G AR

N
N

LA BAETRM XML Gl JR2EkuE R
WA MR E R SR MR SR ESS

BRALA A B SR IS8
A Sk
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