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Abstract

Among many vegetable oils, camellia seed oil is rich in unsaturated fatty acids, and
has the effects of preventing tumors, protecting the liver and heart, slowing down
cardiovascular diseases and regulating the immune system. It is one of the popular healthy
edible oils. The pretreatment process for producing camellia seed oil is complicated,
including fruit harvesting, drying, removal of shells, roasting or steaming, etc., wherein
pretreatment such as roasting or steaming can increase the oil yield. However, the seed
roasting at different temperatures will affect the properties of camellia seed oil. This study
was to investigate the effects of roasting seeds of Camellia oleifera at 80, 100 and 120°C
on the properties and biological activities of camellia seed oil, including color, fatty acid
composition, squalene and a-tocopherol content, total phenolic content, acid value,
peroxide value, oil stability index, volatile organic compound and Caenorhabditis
elegans resistance to heat shock and anti-paralysis. The results showed that the seed
roasting temperature increased from 80°C to 120°C, the color of camellia seed oil
changed from yellow to yellowish brown, the fatty acid composition did not change
significantly, the content of squalene, a-tocopherol and total phenolic content increased,
the acid value did not change significantly, the peroxide value decreased, the oil stability
index increased. Besides, the fatty acid composition, acid value and peroxide value were
all in line with specifications of CNS for pressing camellia seed oil. In addition, as the
seed roasting temperature is increased from 80°C to 100 and 120°C, the main volatile
organic compounds of camellia seed oil changed from aldehyde to furan derivative and
pyrazine derivative with roasting flavor, indicating that the roasting temperature will
obviously change the volatile organic compounds and flavor of camellia seed oil. In the
bioactivity test, the C. elegans that consumed camellia seed oil had better heat shock
resistance and paralysis resistance than those who did not. However, there was no
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significant difference in heat shock resistance and paralysis resistance of C. elegans
consumed the roasting temperatures of 80, 100 and 120°C but the same concentration of
camellia seed oil. In summary, the roasting temperature of Camellia oleifera seeds is
increased from 80°C to 120°C, which does not affect the fatty acid composition and acid
value of camellia seed oil, and can lower its peroxide value, increase squalene, a-
tocopherol, total phenolic content and oxidative stability, and have the potential to

develop into healthy food for improving heat tolerance or preventing Alzheimer's disease.

Keywords: Acid value, Camellia oleifera seed oil, Fatty acid, Oil stability index, Peroxide

value, Roasting temperature, Volatile organic compound.
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Figure 1. Process of camellia seed oil
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Table 1. Fatty acid composition of plant oil

Content (%)
Plant oil Reference
Cl6:0 C18:0 C18:1 C18:2 Cl18:3 Others

HEES 470 1.86 1692 1453 62.26 - Lietal., 2017
v 6.44 258 14.13 5144 16.29 - Xie et al., 2018

Iy B 1581 3.80 2432 3546 1500 4.59 Soto et al., 2008
o dF 3.7 2.3 19.3 538 127 3.0  Matthéus et al., 2018
ERY 9.60 493 39.11 4338 028 0.53 Kurt, 2018

7 AW 1023 7.22 3898 4272 0.16  0.69 Aktas et al., 2018
Lz 7.1 1.0 68.5 23.0 - - Moayedi et al., 2011
AR 1252 294 7245 953 025 232 KraCmaretal., 2019

Others ¢ 3% C14:0 ~ C16:1 ~ C17:0 ~ C17:1 ~ C20:0 ~ C20:1 ~ C20:2 ~ C20:3 ~ C22:0 %

C22:1 % o
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Figure 2. Chemical structures of the main fatty acids in Camellia seed oil
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N
ﬁ
N}
Py
o
x\m
44..
wm-rl
\a\mh
“Fn&
i
plas
\»X
P
|
a4
L
i
i
-
“3
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3. Wi

PP £ R éﬁ‘}é]’«’;?ﬁ‘ﬁg PpAAPERE > A djRd i

F_L

B Pq 39 "2 Ffs (Low-density lipoprotein cholesterol, LDL-C) % i % > x i ¥ i

LA B R Py F-9 "EFFR (Oxidized LDL-C) € 34 > B 7 i € A 4 o # o % &

PR m (v E g% o Bumrungperteral. (2016) diEB Y 0 #-50 R 5 B EF L R
(Hypercholesterolemia ) ei-% 44 4 5 2 %2> T o W8 % § 22 R T 8 82 % 24

R EhE G o &% 8iFE F A § ek 4 Oxidized LDL-C 3 £d 56.89 U/L %%
M3 5183 UL+ 248 2pd 5828 UL 2 3 60.02U/L > » £ pFRV 4L & (4
2 2 0xidized LDL-C #cie 3 3% £ £ » # 7 & 2 & 3 '# % Oxidized LDL-C 5

T% > igm b 8P %o AT T zﬁﬁp‘m&“éﬁ

4. FrglR 4 F A=
AR R R g (Aot b k) pE o g E T peiRpl pF (Tyrosinase ) i A5

B4 % T i bl ARRL R it TR 42 4 % 754 o Chaikul er al.( 2017)

FAp K MR vE b i 4 0 B R BT S E M T P AR R eh
BT R RS FPS > FPE RN EG R LR SRS R o
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Ehem BEETF N > A EFHFF DN - ¢ 2 RF 7R E (Chinese national

standards, CNS) T &ZBYFE F b - FHRE (£ 2) 424 4§ 2 bk

B kA ZATES  dfedr 0 E 4TS i By S EF B

FA NG RSP oY A F S B RAAME T N T P

L R A AT el r Ak kR R A Sl A1 AR AT

( Solid phase microextraction, SPME ) 4 $73L4 |4 = o 3 7 fRH IS F 5 o o @
P ~EF PR PRESER TN ETOEL T F KB AR frlg
AT R PR AR R NE F 4 B PR T LRIER Y Ay AL
§F kR (Cebieral,2017) ¥ *h » B X A R Kb e 73 18 T b e »
v £ % R3ER I g eng R (Farhoosh er al., 2008) hE & dpih2 — = *g
Pt gehpg C A A de TCP~ & R S psE it &4 & LR R

T 0 kS M F AR R AL L T R

13
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s

2. 8% FRW 2 S & K (CNSI5817 > 2015)

Table 2. Quality requirements for edible camellia seed oil (CNS15817, 2015)

AL

F 5
i
- % = &
S LERBFTAFERrR R
ki LEFRMEG S
HP R B ET
ko z 3 (%mim) 0.15 12 © 0.20 12T
%324 (%m/m) 0.05 1 *
v & (20°C/20°C) 0.912~0.922
Fre+%F (ND 40°C) 1.460~1.464
| 83~89
& % (mg KOH/g oil ) 15m— 3.0
#F it % (milliequivalents of active
6.0 1T 10 ™
oxygen/kg oil )
& i (mg KOH/g oil ) 193~196
? & v (%m/m) 15T
& fory ik 7~12
stk (%) C18:1 74~87
C18:2 6~14

14
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S wREES S TR

W E X DF S F AL B A R L R T AT B
FengE s Flg2- o3 ot St d @R m § CEAF YR s pm vl
HEFR TR BT RS  FL A2 PE 6 P F Lenfd 0 ¢ e A
LRI SEIE AR B AFCIE R - B & LR RN S I R P o LA
EAES R RO -SR-S ICELR s WAL L AN SR AL T
(=) gt A g i

Nederal et al. (2012) T3 ¥ WL R V)2 22 002w e J2 A7 | (8 2 5 Mo en

Az OSled 237 LEFT B% BT AWinz g A ehig sk e S S
B 11.6% ~ A1 "3 fE 5.3% ~ i Fis 35.4% ~ I ik 46.5%% H 5 7y %5fk 1.2% ; @
SR G A A s e A A BIPRE 11.7% A Pk 5.3% i ik 35.2%

Tk 46.7%% H ¢ Fainaie 1.1% > FIP 7 027 f3a A5 110°C ) %2 45 min & %

EHe AN PR RRESFIPROPLE L PP o fEmF ARG R e A
Frb 3 TCP 5 4227 mg/kg > -4t £4 2 £ (TPC) 5 12.6 mg/kg of caffeic
acid ; @ f&+ 52 5 A aniy TCP % 3819 mg/kg » TPC 5 33.9 mg/kg of
caffeic acid » &+ ‘g2 a A oy TCP M F 3% X ¥ mE &

TPC 3 E#wF R AF i metsan B NpmiEit e o ¥obo g3 A vlagr vy
2 % Ao e OST A B 5 256 2 303 ho £ 57 465 %) the Afd F R

rj’]% ]L%E }’:l’ <]
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% 3. 3 Ve Al 2 B8 (Nederal e al., 2012)

Table 3. Effect of seed roasting on pumpkin seed oil (Nederal et al., 2012)

Seed pretreatment

Properties Roasted
Unroasted
(110°C, 45 min)

Palmitic acid 11.6 11.7
Stearic acid 53 53
Fatty acid (%) Oleic acid 354 35.2
Linoleic acid 46.5 46.7
Other 1.2 1.1
TCP (mg/kg) 422.7 381.9
TPC (mg/kg of caffeic acid) 12.6 33.9
OSI (h) 25.6 30.3

ﬁ4%%ﬁiﬂﬁﬁﬁﬁ%@%ﬁiﬁﬁﬁﬁﬂ%1”

B FALG L
> Siegmund and Murkovic (2004) %= 3 ¥ 2 47§65+ VR B R 2 T e A
AT A A S H A 0 T A A 2 42 11 ABFERT 1 £ 4 (Aldehyde) -
4 fapr gt &4 (Ketone) 7 fafE#g it &4 (Alcohol)~4 fartrwm jiv24 $ (Furan
derivative ) ~ 2 fFx it & 4» 2 6 #& n-Heterocyclic * & 4= o fd+ ¥ aveApe g L &
% #iEfeY A 4 Strecker degradation @ A) = fE#g v & # 2-Methylpropanal ~ 3-
Methylbutanal ~ 2-Methylbutanal 2 Phenylacetaldehyde £2 £:i* & $= Dimethylsulfide
% 3-(Methylthio)-propanal > # ¢ 3-(Methylthio)-propanal % Strecker degradation 7
LARZYF EFRZELEDF R Ha A F 3 AR H s gt
& ¥ 4r Pentanal ~ Hexanal ~ (E)-2-Heptenal ™ %2 Nonanal £ F]%q 5% i* @ &2 » ¥

HEZE2EFYRERE AR en 2o QR S5 F 5 #ek s TR B e
16
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KER e AR DRF TG E AR R T o kmpTd g 47 5 LTS
PR iR F U R BRI & 5 R eek (Pyrazine ) It & F ¥ i UG 3 F & (Maillard
reaction) A 2 > elrk it &4 B B hovk - ehertek ~ A FrR ok vk o e g

ST [ RS o

(=) ¥t cngs 5
Jietal (2019) = 3 ¢ R k0 2 iR R YV)RISYEM » T o B gEd ~ehif
XAV 2 POV e B3 SR &I+ VRERARF > Lw pgpd o kg ¢
(180°C) #& 5 3 ¢ (200°C) £ & 5 iFiz ¢ £ 2.4 (240°C) & *HjLifh 2 & h3 R
Wog A TR T AR R ek AL SRR B F A £ B 21 200°C
d % 4 7 RYRIR REI e e 2 B fEF R V)R 2 TR g ek
AL C16:0 (9.13% )~ C16:1 (0.11%) ~ C18:0 (5.14%) ~ C18:1 (36.87% )~ C18:2
(47.81%) ~ C18:3 (0.35%) ~ C20:0 (0.42%) % C20:1 (0.17%); #&7F & 160°C*)
W2 YRR ehg s e & 5 C16:0(9.16% )~ C16:1(0.15% )~ C18:0(5.27% )~ C18:1
(36.57% )~ C18:2 (47.84% )~ C18:3 (0.33% )~ C20:0 (0.54%) % C20:1 (0.14%);
B3 5 180°CY) v 2. ¥ b cig s & % C16:0(9.04% )~ C16:1(0.17% )~ C18:0
(5.51%) ~ C18:1 (37.35%) ~ C18:2 (46.92%) ~ C18:3 (0.31%) ~ C20:0 (0.55%)
% C20:1 (0.15%) 5 83 5 200°CY) 2. 5 b cha st 24 5 C16:0 (9.10%)
C16:1(0.11%)~C18:0(5.38% )~C18:1(37.16% )~ C18:2(46.99% )~ C18:3(0.43% )~
28

C20:0 (0.61%) 2 C20:1 (0.19%)> d pFrSgF M+ YRR R = 0 TR 0%

VAT A 6 P A o @ 2 cni TCP Rl EEF 5 )

R

“]I‘lf

THOCHRTFLET AR ALF CF R wmie e a EME SRV 0

s

EAFVRERT A AV A 5AEE > POV R E T REARS 0 AV P A R TG

MR E IR F YA M AR POV TR AR SR B R RIBF (WA fR o
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A4 B VR R fy s e 2 B (Jietal., 2019)

Table 4. Effect of seed roasting on fatty acid composition of sesame oil (Ji et al., 2019)

Seed pre-roasting (°C / min)

Fatty acid (%)
0/0 160 /20 180 /20 200/20
C16:0 9.13 9.16 9.04 9.10
Clé6:1 0.11 0.15 0.17 0.11
C18:0 5.14 5.27 5.51 5.38
C18:1 36.87 36.57 37.35 37.16
Cl18:2 47.81 47.84 46.92 46.99
C18:3 0.35 0.33 0.31 0.43
C20:0 0.42 0.54 0.55 0.61
C20:1 0.17 0.14 0.15 0.19

gt b Parkeral. (2011) & 45 &3 ¥ ka0 A 44 20 b A5 {2 2 AR 2
AT T A s 3 12 fireeR i B 10 fhrkrm pTA o~ T ek iTA
( Thiazole derivative ) ~ 6 fAfE#E* &4 2 O FH B L &4 - EEFVRERZ R
b ek b B g vk R e s ek R g R EERTTY & e B G PORTH 4 0 §F
PFERBEL AT RPEEL SRR L - o BRI AP S AR Y

N R A T S S Ey T RSP S

18
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(2) W3 st op
Gaoetal. (2019 ) 3 P #% e 11 2 o B R YRSt - Tt i o2 VAV
POV 2 OSIod 2 5% LEF T % > fA+ AV R2 v cig sk 2+ 5 C16:0
(6.33% ) ~ C18:0 (2.82% )~ C18:1 (19.01% ) ~ C18:2 (63.47% ) ~ C18:3 (8.16% )
2 C20:0 (0.21%) ; &+ 55 140°C7) 2 2 fr v i cnfg st e 2 5 C16:0 (6.48%) ~
C18:0(2.88% )~C18:1(18.35% )~C18:2(63.69% )~C18:3(8.40% )% C20:0(0.22% );
FEF 55 160°CY) 2 2 F ¥ b g ipps e 5 C16:0(6.34% )~ C18:0(3.03% )~ C18:1
(17.78% )~ C18:2 (64.29% ) ~ C18:3 (8.34%) % C20:0 (0.22%); &+ 3 180°C";)
2P aigsafi e 5 C16:0 (6.51% )~ C18:0 (2.92% )~ C18:1 (18.47% ) ~
C18:2 (63.46% )~ C18:3 (8.44%) %2 C20:0 (0.22%)> d J Fr"gF A+ V2B &
AR g s e N T € F PGt HIRE A AR AT AR
224 140 ~ 160 ~ 180°C¥) -2 2_ 4% ¢ enld, TCP & W] 5 439.22 ~ 488.28 ~ 472.38 %
476.27 mg/kgofoil » % % - T“F 455 6.02~451~440 2 539mg/kgofoil > ¥ s
%7 (Polyphenols) 7 & 4 %[ 5 2831 ~30.08 ~ 34.36 2 34.43 mg/kgofoil » f&+ 5§ %)
o b R TCP 2 S s Bofhen 4 RGBT T EF YRR
FACRTCP 2 £ gz RARA  SRag g R R4 o fEF A YR 140
160 ~ 180°C¥j 2 2 %44 e AV & %) % 0.40 ~ 0.33 ~ 0.46 2 0.47 mg KOH/g » POV
G5 138134134 2 1.35mmol/kg » szt T EP A DL R o &3 AV)R

224 140 ~ 160 ~ 180°CY7) 2 2 % ¢4 b e OSI & 4 %] 5 3.63 ~3.61 ~3.82 %2 419h >
MEEFAFRER A OSIELE P A dHER A PSR VR iR A

fiepge b o
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% 5. A3 e 2 B8 (Gaoetal,2019)

Table 5. Effect of seed roasting on walnut oil (Gao et al., 2019)

Seed pre-roasting (°C / min)

Properties
0/0 140/5 160/5 180/5
C16:0 6.33 6.48 6.34 6.51
C18:0 2.82 2.88 3.03 2.92
C18:1 19.01 18.35 17.78 18.47
Fatty acid (%)
Cl18:2 63.47 63.69 64.29 63.46
C18:3 8.16 8.40 8.34 8.44
C20:0 0.21 0.22 0.22 0.22
TCP (mg/kg of oil) 439.22 488.28 472.38 476.27
Squalene (mg/kg of oil) 6.02 4.51 4.40 5.39
Polyphenols (mg/kg of oil) 28.31 30.08 34.36 34.43
AV (mg KOH/g) 0.40 0.33 0.46 0.47
POV (mmol/kg) 1.38 1.34 1.34 1.35
OSI (h) 3.63 3.61 3.82 4.19
20
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BlyRiEARY A4 i B E B R L HRF BE B F & (Caramelization )
( Tas and Gokmen, 2017 ) o &+ ) '2 42 A 2 s p F B € K% B A+ b g T2
Zliy bEM e gttt i anfd 3 e P € 2 5 WAl % F & (Browning
reaction) A F > AP € KW D T AP DR F o WHE SR FREARS
(Peptide) 2 F-v B ¢ cFpFfie fl Rl gkt 849 g AL £ A 2 cfp 3
T% > K= kFIAFREhF i o 4otk it o~ Bk s BRI % & 2 Strecker degradation
FORAFGFIME NS F RGN PR AR PESAR - Pady o pEZ R
Tk % v & 3 (Heterocycliccompound ) L g it &4 > M2 ¢ 3 g o3 ip
Bpi© & 0B & 2242 4 ¢ % (Lee and Shibamoto, 2002 ; Shrestha and Meulenaer,
2014 ; Troise,2018) o EAET & LRI 2 MR 41 2 BT Ef2F 50 8- Wk e
Femok o~ = #ph | i3 (Dicarboxylic cleavage ) ~ i fEf% 45 £ (Retro-aldol reaction ) »
£t 45 & (Aldol condensation) % p d A& Ji (radical reactions) ¥ » E4Ei F i
FALY A A ih- 8 3 H B 0K LAp b o 4c Dicarbonyl it £ # 4o 5

Hydroxymethylfurfural % ( Tas and G6kmen, 2017 ) »

21
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o e i

A = %W & (Camellia oleifera Abel.) &+ %k p ¢ Rir & f‘f&_ DR

S

4
o
il
Rd

B2 80100 2 120°C %% ok » 3@ * WA EIEN B RIFEREA S B K

Mo EEBEHNLE  BFE ACHRE  FEB R G 5o

AFEF R B R 3G § 1449 (Potassium hydroxide ) (Fisher, USA ) ~ & i
49 (Potassium iodide ) ( Sigma, USA )~ 7 &+ & (Gallic acid, GA ) ( Sigma, USA ) ~
B L 40 (Sodium carbonate ) ( Sigma, USA ) ~ Folin-Ciocalteu reagent ( Sigma, USA ) ~
agar ( Sigma, USA ) ~ Cholesterol ( Sigma, USA ) ~ Potassium phosphate dibasic ( Sigma,
USA)~ = * & Ty (Dimethyl sulfoxide, DMSO)  (Sigma, USA )~ = -k & i* 4F
( Calcium chloride dehydrate ) ( Sigma, USA ) ~ #rfik 4% ( Magnesium sulfate ) ( Sigma,
USA ) ~ quercetin  ( Sigma, USA ) ~ 7= % #ifii 4+ ( Sodium thiosulfate )  ( Merck,
Germany ) ~ 25% Tetramethylammonium hydroxide (TMAH ) ( Acros, Belgium ) ~ #
it 40 (Sodium chloride ) (Acros, Belgium ) ~ Potassium phosphate monobasic ( Acros,
Belgium ) ~ Caffeine ( Acros, Belgium ) ~ LB broth ( Affymetrix, USA ) -~ Peptone
( BioShop, Canada )~ % & -k #= ik 4¢ ( Sodium sulfate anhydrous ) (J. T. Baker, USA )>
B2 3L T %A Y g (Methyl pentadecanoate ) ( Sigma, USA ) ~ a-Tocopherol
(Sigma, USA) ~ Squalene ( Acros, Belgium) % C7-C30 Saturated alkanes ( Sigma,
USA) -
A Y @ % i A & 352 B (Ethanol) (Fisher, USA) ~ ¢ fit (Diethyl ether)
( Fisher, USA) ~ 7k fir fk (Acetic acid glacial )  (Fisher, USA) ~ ¥ A% ( Methanol )
(Merck, Germany )~ £ 3 % (Isopropanol ) (Merck, Germany )~ it ¢ *= ( n-Hexane )
( Merck, Germany )~ = # ¥ *z( Chloroform ) (Merck, Germany )% £ % 'z (Isooctane )

(Acros, Belgium ) °
22
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(- ) B¢ 54
P~ 1.5 mL & % >t Cuvette » > % & %k &+ (U-3010, Hitach ) | & & &
380-780nm =if K F U F R AW o L* va*E b I 2N 1P EET R

RS R 2 Bend LB (AE*) -

AE* = (Lo* - Ll*)2 + (ax* - al*)Z + (bo* - bl*)2 ]1/2 1

(=) Ppopfhle s

o

Y EAEEA(1990) 2 FAARTRNE R BEL ERE L T G pE2
WS 2 int 2 HFEAEE 0.1g 3 F 0 4o r 3mL ¢ o el &k R £ 02 vortex
BIZI3RE > BF4er 0.5 mL25% TMAH » @@ *q A 2 & -2 9 frit & fi > 10 min
{84 3mLkisak F O o e 3mL A fod AR R 7 b SRR QL Y
A Ko 4 1mLO0.5% (wiv) M AREZ R > M ARG R e B 02 S0 £ 0.05 ¢
LT EET R EE REE D 10mL BB Bk 3 R el B & kAR
Fagh 3 tg ok Ao 1 0.45 nm g e i 18 0 1~ f 4R & 47 FT ¥ & (Gas chromatography—
mass spectrometry, GC-MS ) (QP2010, Shimadzu ) & {7 4 47 k& 45 ¢ 4+ 5 SP2380 ( pr
WA R 02 um > o 025 mm x 30m) 0 K47 F i &4 E 170C 0 4§ 40 min ; 2
B i 3C/min; ¥#78 200C > #E 50 mine & BRAR 5 300C » i » BER A

250°C > HdARF A F F inid 5 0.75mL/min > A5t 5 205 1

23
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( = ) Squalene * a-Tocopherol z &

o4
&

BARE 7:3 (V) eh= § 7 %=/ B BEEBRE S

| A Y
we B /|7§ I 25 > £

~

20%:4 % 0 £ & w22 Squalene 2 a-Tocopherol fiz B = 400 ppm ek %> 45 F & R
2o ERE SRl b o fel B RRAR G 10%id $5+ 20 ppm i~ 10%0d $:+40
ppm 5% 10%:4 $6+ 60 ppm 4552 (¢ B kR £ & > 11 045 um R BRI~
H¥L s 0 #® * &4 k& 7 & (Ultra performance convergence chromatography, UPCC )
(Acquity UPC?, Waters ) i& {74 47 » ¢ 45 BEH (p %5 A& 1.7 um > p 42 3 x 100

mm) > #HA T ESEHFA R D Eﬁ? F2_ {87 {#x %% 7 Squalene 2 a-Tocopherol

7

v A

%

o

(s

% 6. & 2% 4 47 ¢ Squalene ¥ o-Tocopherol 77 £ fic 2 &
]

Table 6. The spike combination for squalene and a-tocopherol content of camellia seed

oil
7 Ok R ¢OERT BERT
A (pL) 450 400 350
20%;4 (pL) 500 500 500
400 ppm & (pL) 50 100 150

*

BABE T3 (viv)enz & 7R/ 2 %R &% 5 5 Squalene 2 a-Tocopherol °
R B D 10%0% R+ 20ppm 155 ¢ R R D 10%:¢ tE+40 ppm 55 B kA 1 10%

b -+ 60 ppm & o
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() REHE L4

(i

A

\\\?{Ir

4 i 1 2z Kujalaeral. (2000) 2325 > 2 > BB 3 e » bR 7 (v:

=l:1) fpRExpR TR* GAIFZ 282 £ H&EE n3 5 kped k
B A % 5 0.0625 ~0.0312 ~ 0.0156 ~ 0.0078 %2 0.0039 mg/mL 2. GA /3% - B~ 60 uL
LIBT3 ,,] 4v 960 ulL 2 3+ -k » £ 4 » 60 pulL 2.0 N 7 Folin-Ciocalteu reagent > 44 % &
£ Smin & 4e » 120 pL 35%#X padph % % 0 # %2 & 3min 2 > 14 13000 rpm #g-< 5
min - P~k B~ Cuvette ¥ r/ 4 6k B MR 2 H & 750 nm 3 Sk {E o M R
S SRS IPNE | A N ) 5?;} e EDE g k5 T3 2 GA ¥ 2 £ (Gallic acid

equivalent, GAE ) ‘AT R Bt e R e

(7 ) pefh 265 0
RTR o p 2 B 1 R% S 2 A W %4 ONS 3647 2 CNS 3650 » & i¢ #
¥ €& (Titration Excellence T5, Mettler Toledo ) B Z_-
fah 2 385k F S =B~ 25g R HRONF =Y 0 1 35mL ¢ R/ mUB R (viv
=1:1) 32> #% 01N F 4w ik ©0 pH 10 2 f T8 8 k2582
PEARY -

fe® (mgKOH/g) =V xCx56.1+W

V= w4 § i dee prig i (mL)
C=a3i e maR2i%ER (N)

W= #52 ¢ (g)

25
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w0 I%N'f“%?‘&]z— .—»fLB"S g ﬂﬁ—\—g’\“" 4 ¢ > 11 40 mL; }‘ﬁ ﬁ&/ﬂ—.;: iR
o (viv=3:2) % fE > £ 05 mL e fert it 4973k 2 30mL 4 g3 ko

00l N A EEARFIIETRALER 2§ 28 o3V 338 Hig

Fidp e
HF % (meqOikg) = (S-B) xNx1000+W e
S= i T4 =2 R Fifedr 3% (mL)

B= 7 v {#%9T) £ 2 pr N ERpai4p sk (mL)
N= i mmpigiarz g £ERE (N)

W=H#52f% (g)

(#) @ f&Tip ¥k

%% CNS 14876 1% "5 § i #& 24 17 iR ( 892 Professional Rancimat, Metrohm )
T OSI A 45 o =B~ 3 gid P o 2 e OL/Mh 2 B R 120°C2 BT » €79 ¥y
ALT BRSO EE TR R AR FTR R R
PEIRER I BAFRE . YLy P BAL YRR S BTG

(=) LF 2L
1% 78 7 F4p e 32 (Head-space solid phase microextraction, HS-SPME ) # ¥4
BTG RIERYR2LF RS IEF P AL o 24 T3z Parketal. (2011) 2 Cao
etal. (2016) 2- 3% =2 > P~ 1g= &> 20mLvial » » 35 F & 50CarkiF
(B-490,BUCHI) *# - 12 SPMEholder ( Supelco, USA) % B~ 30 min > {# * 2_vx %
a2 (Fiber) % 50/30 pum DVB/CAR/PDMS (Supelco, USA ) > SPME holder ¢ *

AR~ GC-MS 248 v o B s gk 2 250°C %8 %4 S min o 2 SPME holder % 2~ %

26

doi:10.6342/NTU201903297



= {& » #- SPME holder & » GC-MS &4 v ¥ » #-w s a2 250°C %% 5 S min 2 -
=E W PJTA fE A A Bt GC-MS ¥ A 44 < K 78 45 DB-5Sms (P %E R 025
pm>» 2 0.25mm x30m) & 47 ¢ B &R 47 40°C 0 #iE 2 min; 2 Fi# F 6'C/min;
BE160°C 5 2@ F 10°C/min ; %78 220C - & BE R 5 220C » i » BE R
5 250°C >  #d4pF 3 & i 5 IlmL/min > 7 & 7 o

g it £ et LA d KI (Kovatsindex ) % B ¥ &% B (NIST11
database ) » ™1 4p ¢ iF i & 37 n-Alkanes (C7-C30) - & f1* % fo a2 =g i &

e% 7 BF AP (Retention time, RT) & 258 43+ 5488 4 & & ch K] o

KI(x) = 100 Py + 100 [ (log RT(x) - log RT(Pw)) / (log RT(Py:1) - log RT(Pn) ] --------4
RT(x) : el & 4 x 2 B § R
RT(P,) : Ai#c i n e 4% v £ % (n-Alkanes) z /& § P&

RT(P.1) : Ai#ic s n+ 1 eh3 4%z it &4 (n-Alkanes) 2 F § PR

() &AA P RS
=~ % 4% 7 (Escherichia coli OP50) ¥ %
E coliOP50B~p W= 2 B+ B A3 me s b By L FHEXFIRET -
Fi* FAREEA B A A 2 & =22 E coliOP50 ¥ - (7% 2z » LB medium>
BAEAR 37CE #i# 60 rpm g £ 407 B &K 24 ho 2R AFAcEP 2 LB
medium ¢ & R § A o
LB medium =fe § = ;2 5 # LB broth ( Affymetrix, USA ) # % 11 = =% Z 4 K fie

’ "i.%,},’_,;"'rv?fé% °

FER 20g/L > £ % AR ES Y 2 121°C % R A F 20 min
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2. NGM agar plate %l %

#-3 gNaCl ~ 17 g Agar ~ 2.5 g Peptone ~ 1 mL Cholesterol (5 mg/mL in Ethanol )
% 25mL 1 MK Phosphate buffer (pH 6.0 ) *c » w 73#g @ » 12 = =& z4g k4 3 1000
mL>REE 3 RFHE? 1 121ICERAFH20min» FFASEL T RARITS P
se x 3 0.22 um Filter 755005 M & 4T-ki3i% 2 0.5 M Fifiedé k3% £ 2 mL -
¥93 38 £ {5 % 10mLNGMagar 2 » ¥ /% 6cm 2 G ¥ /b kR FS 2 ¥ o

]?]#f"t_ PEBELIRTE ) 28R 4 CokiaY L iER Y o

3.0 2 AT AL RIREESRAR S

C. elegans wild type N2 strain % & %4 7 5 % GCMI101 ( dvls100[Punc-
54::humanA-beta 1-42::unc-54 3’UTR+Pmtl-2::gfp]) B~p W= £ B+ B o 5 & wie
AP BT FEEFRER T oRA L L% G E coliOP50 Ak 22 NGM agar>

I AauE20CE 16CrRfae A -

4. & B # ks (Heat shock) %%

\\\?{r

% 113 2z Lithgow et al. (1995) 2.3 5%k > 2 » #7F F R R Y222 F 4 Y
DMSO £ E. coli OP50 Fi fie & % &% kA& 0.005%~0.01%~0.02%~0.04%% 0.08%
(VIV) -tk & B B~ 200 pL iR & DR $23 % 487 NGM agar plate > %% 14
v & S PeB 20 Bdedp 5 L4 e N2 A3 NGM agar plate > > 20CH % ¢ B %
24h 2 i #plate B RARSER 37CREH Y 2% 2h > BisB ) Plate hf#
NBHHETREFLAN Y ENATF O FF EHBTHEL A > PP ERA G

o

Ly
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5. & A B (Paralysis) 85

\\\?{Ir

% i3 :x Dostal ef al. (2010) 2z 3 %> > B3 FERYR2Z = F 8
DMSO £ E. coli OP50 Fi% e & 5 #% kR 0.005%0.01%~0.02%~0.04%% 0.08%
(V/v) 24k & > £ B~ 200 uL iR & 3 % ch )i $53 % >t NGM agar plate > % 12
v o4 P20 B dLE 5 L4 cr GCMI01 % 2 >t NGM agar plate » »* 16°C# % 44 7
% 24h> 2 {s¥-plate B> 25CE £ 47 1% 48 h» &8P ) plate A f23) ik

ETREZIIY G AN F A T N BE T HETL e R RGeS e

(1) stz
#% ¥ Squalene # a-Tocopherol 7 & | T &_17 % r-r'/T 4v & +7( Spike analysis )
RABTIEAE N7 B 2% Y 5 3 £4F > #dp)  mean £ SD 4 57 o
* SPSS st gic48 2 Scheffe /2 (4 % & 5 95%) % Pearson’s test analysis » 1772
LB > 1A = A 44572 (Principal component analysis, PCA) 4 7404 #4204 >

Ttk TR s T RARRE S
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(=) ppd #0

SEMEAFERRREARAYRESUTLERW SRS Slcdo R T 4w o LFR
# % & (Brightness) > B4+ R EARF > A+ 5 80C Y 2@z B xw e L*5
90.70 + 0.08 » 100°C % 88.59 £ 0.54 » 120°C 3 83.66+0.12; a*% 4 f Bt & % d >
FEAMRRES > HEHEARR AT AT AL 80C R ATHZ E RN
a*%-2.73+0.06>100°C 5-2.14+0.12-120°C 5 7.10+0.05; b*% 5 f @~ & EJ >
TERAEAES > HGHEARR AT AT A3 80CY T2 E AW h

b*% 85.59 + 0.04 > 100°C 5 80.50 + 0.50 » 120°C 5 109.35 £ 0.22 - d AE*7 ¥ &+ 3

BEFHergs ZRTVPALP PR BT YWRERY 80CHE F 1 120C #r 4l
WEFWNARRE R I d $ ¢ HELF B o Jeral (2019) B 57 kR

R EFWRBER YA g d ¥ R i L HRLFER

\ _
111—

dRNR T I YRERA R BRI F T ARG YRR 24164

FR~ BEREMFRZE N FRAXEFFTH 5 R % (Anjum et al., 2006) -

27 ARBINRERLA ST EREE Sk

Table 7. Color parameters of Camellia oleifera seed oils by different roasting

temperatures
Roasting
L* a* b* AE*
temperature (C)
80 90.70+0.08% -2.73+0.06” 85.59+0.04Y  0.00+ 0.00
100 8859+ 054" -214+0.128% 80.50+050* 556 0.62
120 83.66+0.12° 7.10+0.05¢ 109.35+0.22? 30.71+ 0.43

Data with different letters are significantly different at p < 0.05.

AE* calculation is based on Camellia oleifera seed oil by roasting at 80°C as the

reference color.
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(=) "y

ERARFIETRERYRUEAITZE AR RS d £ 8 2 B 3 47

741" ° ?"Eﬁi ¢ %F/@Lpagﬁﬁ’JiﬁEé'# 7%@’ ,7 Pﬁ f’.%ﬁ& ’f‘r’}ﬁﬁ& /Eﬁ”qﬁ& /Ebﬁ’x‘
LA a-T i r - SR (cis-11-Eicosenoicacid ; C20:1)> # @ m s 7 £

5 > H

238455 717.90£17.32 (80°C) ~ 719.09+6.35 (100°C ) £ 707.07 +4.84
(120C) mg/g; B =x 24 4Fpe > 2 2 £ 4 5 5 82.91+£0.52 (80°C )~ 81.71 £0.29
(100C ) £ 81.64+0.64 (120C )mg/g: & ¥ = L e # 7 £ A % 2 74.45+0.61

(80°C )~ 75.61+3.79 (100°C ) £ 73.21+0.47 (120°C ) mg/g ; " £ 5 A #5 e -

HZzE 255 1621+£0.36 (80°C )~ 16.83+0.94 (100°C ) ¥ 16.70+0.09 (120°C )

mg/g; B RBE P R G B B R e TR R - SR 7 £ %)Y 3mg/ee

Tob o ONS Hfe2 il 22 5 £ 5 befory ik ik 7-12% ~ CI8:1 & 74-87%%
C18:2 ik 6-14% (% 2)» AFF G 2 2 Kb defora e 5 ik 10-11% ~ C18:1 4 i 80%

2 C182 %1k 8-9%  # & CNSRERIFE A L e d B i § o

BB RER L E RN A pRhe s SRS AMFLE  J 4T M

TuagRd B0CH B D 120054 ¢ BAEE K By sl s 5 £

1%

Nederaletal. (2012)~ Jietal. (2019) 3 Gaoetal. (2019) % é)gk‘?“)éﬁv’ #3222

THEHE
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Table 8. Content of fatty acids in Camellia oleifera seed oils by different roasting

temperatures
Roasting temperature (°C)
Fatty acid
80 100 120

Myristic acid (C14:0) 0.14+0.01 0.12 £ 0.00 0.13+0.03
Palmitic acid (C16:0) 82.91 + 0.52 81.71+0.29 81.64 + 0.64
Stearic acid (C18:0) 16.21 + 0.36 16.83 + 0.94 16.70 £ 0.09
Oleic acid (C18:1) 71790+ 17.32 719.09+6.35 707.07 £ 4.84
Linoleic acid (C18:2) 74.45 + 0.61 75.61+ 3.79 73.21+0.47

a-Linolenic acid (C18:3) 0.93+0.06 0.84+0.01 0.84 + 0.07

cis-11-Eicosenoic acid (C20:1) 2.58 + 0.22 2.51+0.21 2.91+0.06
Saturated 99.26 + 0.15 98.66 + 1.08 98.47 + 0.54
Monounsaturated 72048 +17.52 721.59+6.18 709.98 + 491
Polyunsaturated 75.38 £ 0.55 76.44 £ 3.78 74.05+0.43

Unit: mg/g.

There was no significant difference in the fatty acid content of Camellia oleifera seed oil

after different roasting temperatures by Scheffe's methed (p < 0.05).
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Figure 3. Gas chromatographic analysis of fatty acids in Camellia oleifera seed oils
A fEF 5 80CY a2 A 55 Fi B+ 5 100CY 22 x5 =5 ;C:
F & 120°C Y2 2. ~ % = % % o 1 Myristic acid ; 2 : Pentadecanoic acid (standard) ;
3 : Palmitic acid ; 4 : Stearicacid ; 5 : Oleicacid ; 6 : Linoleicacid ; 7 : a-Linolenic

acid ; 8 : cis-11-Eicosenoic acid -
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( = ) Squalene * a-Tocopherol z &

< % A G FIE R YRS B IF2 2 50 0 Squalene 2 a-Tocopherol 3
Ed £ 9977 o fAF 55 80°C Y22 & & h1Squalene 7 £ % 227.9 ppm > 100°C 3
2357 ppm > 120°C 5 244.6 ppm > L F A+ V)RR R 2 F % £ e Squalene 3 £ &
1 2 A% o Gao et al. (2019) #-Z 43 g & 140 ~ 160 2 180°C %) 10 min » 7
# 2 22 Squalene 7 2T A A A o A5 317 £0.08~4.12 +£0.11 %
5394005 mgkg > & AR AR - Ko e iR G A e

f8+ 15 80°C 22 & & e a-Tocopherol z £ 5 121.0 ppm > 100°C & 227.7
ppm > 120°C % 240.5ppm > ¥ &+ ¥)'2 . &2 § ¥ X ¢ a-Tocopherol 7 £ & +
2 A8F - Gao et al. (2019) #-7 AR R 140 ~ 160 2 180°C¥) %2 10 min » 17
Z_Jri 2. o-Tocopherol 7 E*g/R &= & @ + = » & % 5 3438 +0.03 ~46.37+£0.16
% 60.60 + 1.78 mg/kg » & A& 7 %% - R &7 s A #AH o-Tocopherol ¥ F-v
B4t o 2 H 4o a-Tocopherol e% B~ 5 o

Squalene 3t = fRaf it & f A d e P 2 & X FMm Y BFALS LG 4F it
R & B E % # st (Amarowicz, 2009b ; Huang ef al., 2009 ) » a-Tocopherol 7= E
7 #u¥ it ¥ 2z (Aytac and Uyar, 2016) o F]pt » d #5775 Fkfa+ V)2 f
d 80°C# % I 120°C » & & ¥ < Squalene 2 o-Tocopherol 7 & 3 4r » 7 ¥ 1173

Md Fpeng LR R A RREE TG oRE o

34

doi:10.6342/NTU201903297



9. * FAEF V2R R 2+ %= %% Squalene 2 a-Tocopherol 7z €
Table 9. Content of squalene and a-tocopherol in Camellia oleifera seed oils by different

roasting temperatures

Content (ppm)
Roasting temperature (‘C)
Squalene a-Tocopherol
80 227.9 121.0
100 235.7 227.7
120 244.6 240.5
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() Bpgitétrz

AEBFRHFIEIRERYRUSAN T F W Rt £ 2 & (TPC) 4
Bl 4 #7770 83 55 80°C¥¥az2 = & ch TPC % 0.067+0.012 GAE mg/g oil » 100°C
% 0.085 £ 0.003 GAE mg/g oil » 120°C 5 0.175 = 0.016 GAE mg/g oil » 5 ¥ 65 )
B R E = E i n TPC &+ 2 48% o Zhoueral. (2018) ch# 5 ¢ A 47 4 =483
EA R RYRGE A2 Az S TPC» % A AT SR A iz TPC w4
Yy e BB 4e T 129.33% (120°C ) ~ 156.21% (150°C ) % 245.57% (180°C ) &2
AT R o

A £ 7 LR e Y ap B S Renpd A (Hoed, 2010) @ &
AP ESI R Rd 80CHE B 1 120C 0 = F @ en TPC & + = ehdf 4 > {
FOOLRES ehg VR R o fEF VRIS F W P TPC R TV i AT L H

BapigitspEnkdd 2 £ (Changetal., 2016 ; Pelvaneral.,2012) > & 2 &

FERSFAERF AR L5 (Amarowicz, 2009a) °
b

0.20

0.15 A

0.10 A a

TPC (GAE mg/qg oil)

0.00
80 100 120

Roasting temperature (°C)
Bld 3BT RER2LASZEDABH L5 5 2
Figure 4. Total phenolic content in Camellia oleifera seed oils by different roasting

temperatures. Data with different letters are significantly different at p < 0.05.
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() peip2iB5 1

W Rg A F oK fREARY € A5 PFYE g 9L (Free fatty acid, FEA ) » f&@ ¢ -
v ehif s 970 (Prescha eral, 2014) > f % (AV) % 5 ipl %9 4o | g b #3555 Pa
PR EEE R end § Y49 AVARE AT g P FFAAX S 2 0 7 ¥ PR R A% o

AERERIEIRERYREHAN2ZZEHAAVI 10 7 o AT KT
R RY)R2 2R AV B 5 1.59+0.02 (80°C )~1.56+0.01 (100°C ) % 1.60
+0.07 (120°C ) mgKOH/goil » 4 # & CNS = & kv AV 2 48 (£ 2) - &
B S g R d 80C 2 1 120C K F & B4 AV > 22 Zhou ef al. (2018)
A RERRE CE AR A A E 2 AV AR B

WREE FF AL B AL S FHF Y (Hydroperoxide) > & i % it 4
ERELFAFR A2 R EF L F > 2 ERHKEF © 4 (Cyclic peroxides )
%% & %% i* ¥ (Epoxyhydroperoxides)~ = & i % i* # (Dihydroperoxides) % fit
% i* 4 (Keto hydroperoxides) % > izt A 47 § E R g /HE ~ & F £
® % % (Frankel, 1988) i % i % (POV) T LRl @ "¢ 4% it A5 > m g
#wF ek R (Cebietal ,2017)- POV ARZ £ 7 g @ 25 R f cnd i3 4>
EEF Pt R G RE AL G o R

AR ERIFIETRERYREE S22 FFW POV I £ 10 #97 o A
F EIRRY)RZ E R POV & 4 5 4661014 (80°C )~ 214+£0.23 (100°C ) %
0.66+0.07 (120°C ) meqO2/kgoil » & ## & CNS - &5 &b POV 2 245 o 57

TPREFAFRERD 80CH 21 120C > POV R T 4% > A 7R E AR

BEEMB Y i B CER 0 A E MG Py Y R - Baieral (2017)
AR REYREE AR ]S R 2 POV H ST RERAES > &

582 POVET 4% > HAFT S5k o
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210, AR AFYREBERZASSFIRYEEBEF Y

Table 10. Acid value and peroxide value of Camellia oleifera seed oils by different

roasting temperatures

Roasting temperature (‘C) AV (mg KOH/qg oil) POV (meq O2/kg oail)
80 1.59+0.02°2 4.66 +0.14~
100 1.56+0.01°2 2.14+0.238
120 1.60+0.07°2 0.66 + 0.07 ©
- %3 % (CNS15817 » 2015) 15— 6.0 2
= %= %% (CNS15817 » 2015) 3.0 10.0 27+

Data with different letters are significantly different at p < 0.05.
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(— ) AE! Lifﬁ@:

g% jdeng “fEe e OSI & & 4p i (Parkereral.,2003) > OSI £.3% & * &
RO LR v R ITIAZ R oW g F R R R
PESTHER A G ZF NT VRB Y RTINS ¥ Rk RSk TE L
OSI4%% % 77 & % jb eh§ 1 f& 214 4%4F (Farhoosh ez al., 2008) -

AR ERT SR R ERY RSN F R D Ll (OSI) 4 B 5
Y17 o fES 5 80°C a2 = A OSI 5 1.55+0.03 h > 100°C 3 3.55+0.06 h >
120C 5 7.29£020h > Sg ¥ &+ V2R A2 % 5 K ¥ 0 O0SI & + 2 484" - Nederal
etal. (2012)  faa Nfg Wiz AV eriB g Rgd 2. OS> S % 18922 g
Jodgih OSTEEE# 4> FF Vv NEA W h0Shriea 3 HF LfEa 1 4
FiesgEHF g hd 80CH# B 3 120C - OSI &+ 248% > £ 7 g hiyla

BREF RS F R 5 R -

8_
6_
g, b
(7p]
(@]
a
2_
O_
80 100 120

Roasting temperature (°C)

Bl S 2 REFYRERZ X EFER B RUp
Figure 5. Oil stability index of Camellia oleifera seed oils by different roasting

temperatures. Data with different letters are significantly different at p < 0.05.
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(=) YR R&E < %35 K@it }2F 2 Pearson 4p b

N

LG A% FASY)RE RS F R IL LT enia bl Bl A5 VR A
BER S SHcenL*a*z b*p b rdics B 5 -0.970+-0.892 2 0.771: 22 Squalene
% o-Tocopherol 7 ¥ 2 4p B fa#cA %] 5 0.999 2 099117 TPC 2_ 4p B¢ ¥ 5 0.913>
2 POV 2 4p B (285 -0.986 0 22 OSI 2 ApRf ¥ 0984 H P » f@F V)2 g B &2
k@2 L*~a*2 POV £ B R f 4ph > &2 b*% @ R 4pBf > ¥ Squalene % o-
Tocopherol z & ~“TPC 2 OSI E B R ApM » 27 W RE R B > § 4 iFF R

B 0 B F4LF Y+ & 7 E 4o Squalene ~ a-Tocopherol % iz 4 i & 4+ » *% i€ POV

& OSI+# o

Z 11 A3 RERE X FTEMIELI T2 4pH |2

Table 11. Pearson correlations between roasting temperature and physicochemical

properties of Camellia oleifera seed oil

Physicochemical properties Pearson's correlation coefficient Correlation

L* -0.970 Highly negative

Color parameter a* -0.892 Highly negative
b* 0.771 Moderately positive

Squalene 0.999 Highly positive

a-Tocopherol 0.991 Highly positive

TPC 0.913 Highly positive

POV -0.986 Highly negative

OSI 0.984 Highly positive
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SR ERTRREFSE B LSS L 2
dB 62 & 12 FAXERA/TIEFFERYBHEF RIS LS L DR
FoBEsr I 57T &8 > ¢ 3 10 fEpEsE (Aldehyde) ~ 6 #8f% %5 (Alcohol ) ~ 8
fapr 57 (Ketone )~ 12 fér4 vm 4724 $ (Furan derivative ) ~ 10 f&r vk 74 4+ (Pyrazine
derivative ) ~ 1 #& i #F ( Terpene )~ 2 #&#¢ it 55 ( Carboxylic acid ) ~ 2 #& fin #f (Ester )
2 fa2 47 (Alkane) 2 4 f8H i it &% o o £ 137 4ofdd 11 80T Y ia2 2 Kb 4T
B s E 23 8 p¥F £ it L4 4 w5 Octanal (31.88% ) ~ Nonanal
(24.43 % )~Heptanal (7.02% )~2,5-Dimethylpyrazine (5.99% )% Furfural (5.48% );
"100CY Rz TR MALFE A AL 33 o I ERG D EF A B[S 25
Dimethylpyrazine ( 15.31% ) ~ Furfural ( 13.55% ) ~ 2-Methylpyrazine ( 12.47% ) ~
Butyrolactone (10.92% ) % 2-Furanmethanol (9.70% ) ; 14 120°C )2 2. = % i L%
Mo s K 4448 4p 4 7 B #F it & 4 w] 5 Furfural (18.21% )~2-Furanmethanol
(15.37% )~ 2,5-Dimethylpyrazine ( 11.53% )~ 2-Methylpyrazine (8.41% ) % Octanal
(6.76% ) k@ » (= 100°C Y25 Fb 4T3 3 0 ¢ - BEHiEt 252 sy i Rk
80 % 120°C M & & 4~ 47 41 » 4r Octanal ~ (E)-2-Octenal % Nonanal ; 14 % — & fig 3 i
Erz g 80 2 120°C B & ¥ 3t 100°C 4 #7 41 » 4r Phenylethyl alcohol % 2-
Ethyl-4-methyl-1-pentanol » i = J* I % o F]¥ & A F| 5 A+ V@42 Y FIIE R B
AR A RALF B(FRF BB F AR RE LR ERAT o

Fobod & 47 oW B4 22 FM0e 2 o g s n B EF Y

=g

g R Y BOCHSF I 1200C » R ~ 4 ~ kv 472 o ~ evh 572 o JEAT ~ iy AF
ZUATAS R A 0 P R RS R AR A H e

Cao et al. (2016) Itk 2 HS-SPME A~ 458+ A (G Y22 35 & b crdigf 4 =
Ao H A E AT~ G Hexanal ~ Octanal 2 Nonanal ¥ 45t &4 > 21 7 &
F+ 12 80°C )2 35 kb A & 44 14 2 & 7 % Octanal ~ Nonanal 2 Heptanal % fiF 4§
CEF o RafEFRERTF D 100 2 120°CPF 0 B vk T A 0 2 elek A 4
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4o Furfural 2 2,5-Dimethylpyrazine % 3% 35 % 4 02 & 4258 14 & & > Siegmund and
Murkovic (2004) % Flvkwn ied fo e 2 ¥ it £F) 5 FiB§ 1 SR T £ Foen
iRk APV R AW AR RASL o ¥t Parketal. (2011) % Kwonetal.
(2013) ¥ H#IF S AT SEY RIS R AT P kT2 Pz &0 4
TR s a AR o HERER R ALY R R s AR g o
A G A 475 R b i A o @ 5 F] Alkoxyradicals ALk @ A 4 FEAR T &
4= » 2 ¢ > Heptanal ~ (E)-2-Heptenal 2 Octanal ¥ 12 3 4c b *& 5% (Flavor quality )
FAFRA %A E G geR (Kristetal,2006) > Nonanal & F A7k v& %
A ¥ 4 (Siegmund and Murkovic, 2004 ) ¥ ¢} » Benzaldehyde & % #k i i¢ Strecker
degradation {$ A $ > ERAK 4 > A= 2 ¢ hi £t (Caoetal,2016) &
LR et 25100 2 1200t 2 F R RIE ATt i &4 o 305
M FE 2R v & $» H_3%5 i Alcohol dehydrogenase ( ADH )f#eni®* & 4 (Caoetal., 2016 )
# ¢ > 1-Heptanol & § * 4 ~ A1 4 % i "avk > 1-Octanol % 7§ jé fgek ~ Hirk 2 4
% (Krist et al.,2006) > s it & AAF T SRR P bR E c REgt &5 A
4 ¥ i B_F] L g s pe g B-Oxidation 252 (Yuetal,2008) » & AFT 3 2 F b ¢ 75 ik
fo v £ o Davidek eral. (2006) 5 7 #9f% 1 & i i -k f# B-Dicarbonyl eig 2 @ 4
o RFEG % HEE G b vk 2 FhpA e Octanoic acid 12 % B 42 P ek 2 vk on
Nonanoic acid (Krist ef al., 2006) > # 7 > 75 %5 80C¥Wais2E ki 7 &
Octanoic acid > 5 100 2 120C¥ 22 = R R PlaA A Fr I i &5 o AFT 7 247
&P L fR#g & F g Limonene ¥ it £.d Ff% & Squalene *% f3m A 4 (Kao et
al,1998) B &5 HHf 4 ~#rk o4 > 5 120C Y2 S Fd g0t E 4o
Faffis & 4 EI58m PR Ici Sfin /72 DA B4 A% X A4 2 4
F ek (Caoetal,2016) > #F7 3 2.3 7 A 4741 2 ffia4f > » % 5 Butyrolactone %
Pantolactone » # 7 £ ¥ XA+ W2 E AL B0 5+ A4 F crdkmiTd F g 4 v
B AT E SRR & 4 et 2 (Siegmund and Murkovic, 2004 )
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2-Furanmethanol £ 3 & ek ~ & 4 vk ~ ek 2 Jb P3vek > Furfuryl formate & 5 “5ek ~
54 E k2 %% 4 > 5-Methylfurfural £ § & i=vk % £ 4k (Zhangetal.,2016) > &
FrrPpr 3 A EF 2 AT RERADF A H A o ek it S5 F ol 51
P F A 24 (Siegmund and Murkovic,2004 ) > £ ¢ > 2,5-Dimethylpyrazine £ 3 ¥ ¥
A~ ek 2 Zek > 2-Ethylpyrazine £ 3 2 vk ~ b vk 2 A Hrk o 2.3-
Dimethylpyrazine £ 3 %% vk ~ eeriek 2 & #Erk > 3-Ethyl-2,5-dimethylpyrazine £ 3

Werek s BS%ek 2 E ek (Zhangeral,2016) 0 AAT G ¢ GREILF L L5 R

P 3 TR FL S DE RN dofpsg it &4 ¢ H Octanal & F 4o
7% ¥R s e (Liveral,2012) > Nonanal & 3 #8875 12 (Zavala-Sanchez et al.,

2002 ) > Decanal £ #i3 i ~ fojf 2 ForhRs % 7542 (Livetal,2012) > 5 80°C ) 12

2ZZERR GRS e & > rAm T4 $+ ¢ o Furfural 2 2-Furanmethanol
L F AE R dupt g Bepria i (Chaietal, 2013) > @ S %00 22 F g £ 3
1A A B
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Figure 6. Gas chromatographic analysis of volatile organic compounds in Camellia

oleifera seed oils
A+ 580CY 2+ %52 ;B A+ 5 100C 22+~ %22# ;C &
+ 55 120C %22~ %= %W ; 1 2-Methylpyrazine ; 2 : Furfural ; 3 @ 2-
Furanmethanol; 4 - Heptanal ; 5 - Butyrolactone; 6 : 2,5-Dimethylpyrazine ; 7 - Octanal ;

8 : Nonanal -
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Table 12. Volatile organic compounds of Camellia oleifera seed oils by different roasting

temperatures
Peak areas (x107 ion counts) Identification
Constituent ki@ KIP
80°C 100°C 120°C method

Aldehydes
Heptanal 902 908 238+045 0.48+0.04 1.37+0.09 MS ¢, KI
Benzaldehyde 960 969  0.91+0.09 ND¢ ND MS, Kl
(E)-2-Heptenal 954 969 0.18+£0.03 0.15+0.00 0.35%0.06 MS, KI
Octanal 998 1006 10.75%1.03 ND 7.14+0.36 MS, KI
(E)-2-Octenal 1054 1065 0.13+0.01 ND 0.30+0.14 MS, KI
Nonanal 1100 1107 822+058 1.05+0.16 3.16+0.10 MS, KI
(E)-2-Nonenal 1161 1164  0.17+0.04 ND ND MS, KI
Decanal 1201 1208  0.41+0.05 ND ND MS, KI
(E)-2-Decenal 1263 1266  0.23+0.05 ND ND MS, KI
1H-Pyrrole-2-

1022 ND ND 1.01+0.04 MS
carboxaldehyde
Alcohols
1-Heptanol 966 981 054+0.06 0.22+0.02 0.37+0.04 MS, KI
(E)-2-Nonen-1-ol 1037 ND ND 0.20+ 0.00 MS
1-Octanol 1068 1077 0.37+0.03 0.20+0.00 0.28 £ 0.06 MS, KI
Phenylethyl alcohol 1107 1115 ND 0.32+0.17 ND MS, KI
2-Propyl-1-

1031 ND ND 0.39+0.02 MS
pentanol
2-Ethyl-4-methyl-

1031 ND 0.18 £ 0.02 ND MS

1-pentanol

4 rKI : Kovats index on a DB-5MS column in reference (Admas, 2007).
b KI : Kovats index relative to n-alkanes (C7-C30) on a DB-5MS column.
¢ MS : mass spectrum.

4ND : not detected.
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Table 12. Volatile organic compounds of Camellia oleifera seed oils by different roasting

temperatures (continued)

Peak areas (x107 ion counts)

Identification

Constituent rkl?  KIP
80°C 100°C 120°C method
Ketones ND ND ¢ ND
6-Hydroxy-2-hexanone 864 ND 0.26 £ 0.00 ND MS ¢
1-(Acetyloxy)-2-
871 ND 0.66 £ 0.00 2.24+0.13 MS
propanone
2-Methyl-3-pentanone 975 ND ND 0.33+0.00 MS
2-Octanone 991 993 0.28+0.02 ND ND MS, KiI
(E)-3-Octen-2-one 1035 1046 ND ND 0.37+£0.00 MS, Kl
2-Cyclohexen-1-one 1075 ND 0.28+0.08 0.47+0.05 MS
3-Methyl-2-
- ND 0.34 £ 0.00 ND MS
cyclopenten-1-one
4-Cyclopentene-1,3-
. 883 ND 0.19+0.00 0.58 % 0.02 MS
dione
Furan derivatives
Coffee furanone - ND ND 1.59+0.14 MS
Furfural 836 - 1.85+0.31 6.69+0.37 19.22+0.54 MS,KI
2-Furanmethanol 841 0.77+0.22 480%0.36 16.23+0.23 MS
5-Methyl-2(5H)-
864 ND ND 0.26 £ 0.00 MS
furanone
Furfuryl formate 914 ND ND 0.44 + 0.05 MS
2-Acetylfuran 912 918 ND 0.39+0.04 1.12+0.05 MS, KI
5-Methylfurfuryl
966 ND 0.34 £ 0.07 MS
alcohol
5-Methylfurfural 964 972 ND 1.74+£0.13 6.70+0.29 MS, KI
2-Pentyl furan 988 994 0.36+0.04 0.22+0.00 0.68+0.13 MS, KI
Furfuryl acetate 990 997 ND ND 0.25+ 0.00 MS, Kl
Octahydro-2,3'-bifuran 1096 0.26 + 0.02 ND ND MS
2-Butyltetrahydrofuran 1097 ND ND 0.28 £ 0.02 MS

4 rKI : Kovats index on a DB-5MS column in reference (Admas, 2007).
b KI : Kovats index relative to n-alkanes (C7-C30) on a DB-5MS column.

¢ MS @ mass spectrum.

4ND : not detected.
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Table 12. Volatile organic compounds of Camellia oleifera seed oils by different roasting

temperatures (continued)

Peak areas (x107 ion counts) Identification
Constituent rKl2  KIP
80°C 100°C 120°C method
Pyrazine derivatives
2-Methylpyrazine 826 - 082+031 6.16+031 889+042 MSEKI

2,5-Dimethylpyrazine 911 923 202+0.19 7.58+0.74 12.18+0.65 MS, KI
2-Ethylpyrazine 916 928 ND¢  245+027 347+012 MS,KI
2,3-Dimethylpyrazine 920 931 ND 1.05+0.20 159+0.16 MS, KI
2-Ethyl-6-methylpyrazine 1001 ND 0.65+0.10 1.50+ 0.07 MS

2-Ethyl-3-methylpyrazine 1002 1005 ND 0.29+0.06 0.57x0.05 MS, KI

2-Ethyl-5-methylpyrazine 1006 ND 295+ 0.45 0.63+0.00 MS
Isopropenyl pyrazine 1067 ND 0.23+0.03 0.31+£0.02 MS
3-Ethyl-2,5-

1082 0.13+0.03 0.56+0.12 1.27+0.08 MS
dimethylpyrazine
2-Ethyl-3,5-

1087 ND ND 0.21 £ 0.00 MS
dimethylpyrazine
Terpene
Limonene 1029 1034 ND ND 0.27 £ 0.01 MS, KI
Carboxylic acids
Octanoic acid 1171 1175 0.15%0.05 ND ND MS, KI
Nonanoic acid 1270 1270 ND 0.26 + 0.00 ND MS, KI

3 rKI : Kovats index on a DB-5MS column in reference (Admas, 2007).
b KI : Kovats index relative to n-alkanes (C7-C30) on a DB-5MS column.
¢ MS @ mass spectrum.

4ND : not detected.
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Table 12. Volatile organic compounds of Camellia oleifera seed oils by different roasting

temperatures (continued)

Peak areas (x107 ion counts) Identification
Constituent rKl2 Kl
80°C 100°C 120°C method

Esters
Butyrolactone 905 919 1.65+0.14 540+04 584+028 MSEKI
Pantolactone 1047 ND ¢ 0.2+£0.00 05%0.07 MS
Alkanes
2,2,4,6,6-

992 0.77+£0.04 1.27+0.07 2.18+0.05 MS
Pentamethylheptane
Tetradecane 1400 1400 ND ND 0.46 £ 0.18 MS, KI
Other compounds
Carbohydrazide - 0.53+0.15 0.50%0.00 0.41+0.00 MS
1,2-

836 ND 0.18 £ 0.01 ND MS
Diacetylhydrazine
2-Acetylpyrrole 1060 1071 ND 0.29+0.05 0.58 +0.00 MS, KiI
Unknown 1116 ND ND 0.32 £ 0.06 MS

4rKI : Kovats index on a DB-5MS column in reference (Admas, 2007).
b KI : Kovats index relative to n-alkanes (C7-C30) on a DB-5MS column.
¢ MS : mass spectrum.

4dND : not detected.
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Table 13. Relative content of volatile organic compounds in Camellia oleifera seed oils

by different roasting temperatures

Relative content (%) Identification
Constituent rKid  KIP
80°C 100°C 120°C method

Aldehydes
Heptanal 902 908 7.02+0.64 0.97+0.07 1.30%0.11 MS ¢, KI
Benzaldehyde 960 969 2.70+0.07 ND¢ ND MS, Kl
(E)-2-Heptenal 954 969 052+005 033+0 0.33+£0.06 MS, Kl
Octanal 998 1006 31.88+0.33 ND 6.76 £ 0.20 MS, KI
(E)-2-Octenal 1054 1065 0.37+0.03 ND 0.28 £ 0.14 MS, KI
Nonanal 1100 1107 2443+1.05 2.11+0.18 3.00+0.17 MS, KI
(E)-2-Nonenal 1161 1164 0.50+ 0.06 ND ND MS, KI
Decanal 1201 1208 1.22+0.11 ND ND MS, KI
(E)-2-Decenal 1263 1266 0.67 + 0.09 ND ND MS, KI
1H-Pyrrole-2-

1022 ND ND 0.96 + 0.05 MS
carboxaldehyde
Alcohols
1-Heptanol 966 981 1.60+0.06 0.44+0.01 0.35+0.05 MS, KI
(E)-2-Nonen-1-ol 1037 ND ND 0.19+0.00 MS
1-Octanol 1068 1077 1.11+0.06 0.37+0.00 0.27 +0.05 MS, KI
Phenylethyl alcohol 1107 1115 ND 0.65 % 0.38 ND MS, KiI
2-Propyl-1-

1031 ND ND 0.37£0.01 MS
pentanol
2-Ethyl-4-methyl-

1031 ND 0.36 £ 0.03 ND MS

1-pentanol

4 rKI : Kovats index on a DB-5MS column in reference (Admas, 2007).
b KI : Kovats index relative to n-alkanes (C7-C30) on a DB-5MS column.
¢ MS : mass spectrum.

4ND : not detected.
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Table 13. Relative content of volatile organic compounds in Camellia oleifera seed oils

by different roasting temperatures (continued)

Relative content (%) Identification

Constituent K2 KIP
80°C 100°C 120°C method
Ketones
6-Hydroxy-2-hexanone 864 NDY  0.49+0.00 ND MS ¢
1-(Acetyloxy)-2-
871 ND 1.34+£0.09 213+0.12 MS
propanone
2-Methyl-3-pentanone 975 ND ND 0.31+0.00 MS
2-Octanone 991 993 0.79+0.04 ND ND MS, KI
(E)-3-Octen-2-one 1035 1046 ND ND 0.36 + 0.00 MS, KI
2-Cyclohexen-1-one 1075 ND 0.56+0.14 0.44+0.04 MS
3-Methyl-2-
- ND 0.70 £ 0.00 ND MS
cyclopenten-1-one
4-Cyclopentene-1,3-
. 883 ND 0.41+0.01 0.55%0.03 MS
dione
Furan derivatives
Coffee furanone - ND ND 150+ 0.11 MS
Furfural 836 - 548+0.56 13.55+0.63 18.21+0.44 MS, KI
2-Furanmethanol 841 2.27+050 9.70+0.10 15.37+0.17 MS
5-Methyl-2(5H)-
864 ND ND 0.2510.01 MS
furanone
Furfuryl formate 914 ND ND 0.42 £ 0.06 MS
2-Acetylfuran 912 918 ND 0.78+£0.01 1.06+ 0.07 MS, KI
5-Methylfurfuryl
966 ND ND 0.32+£0.08 MS
alcohol
5-Methylfurfural 964 972 ND 351+0.10 6.35+0.40 MS, Kl
2-Pentyl furan 988 994 1.06+0.07 045+0.00 0.64+0.14 MS, KI
Furfuryl acetate 990 997 ND ND 0.24 +0.00 MS, KI
Octahydro-2,3'-bifuran 1096 0.78 +0.04 ND ND MS
2-Butyltetrahydrofuran 1097 ND ND 0.26 + 0.03 MS

4 rKI : Kovats index on a DB-5MS column in reference (Admas, 2007).

b KI : Kovats index relative to n-alkanes (C7-C30) on a DB-5MS column.
¢ MS @ mass spectrum.

4ND : not detected.
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Table 13. Relative content of volatile organic compounds in Camellia oleifera seed oils

by different roasting temperatures (continued)

Relative content (%)

Identification

Constituent ki KIP

80°C 100°C 120°C method
Pyrazine derivatives
2-Methylpyrazine 826 - 240+0.80 1247+0.35 841+0.22 MSEKI
2,5-Dimethylpyrazine 911 923 599+0.29 1531+0.54 1153+0.35 MS,KI
2-Ethylpyrazine 916 928 ND ¢ 494+0.24 3.28+0.05 MS, KiI
2,3-Dimethylpyrazine 920 931 ND 213+0.32 151+0.13 MS, KiI
2-Ethyl-6-methylpyrazine 1001 ND 1.30£0.11 1.42+0.04 MS
2-Ethyl-3-methylpyrazine 1002 1005 ND 0.58+0.06 0.55+0.04 MS, Kl
2-Ethyl-5-methylpyrazine 1006 ND 596+ 0.70 0.58+0.00 MS
Isopropenyl pyrazine 1067 ND 0.46+0.03 0.30x0.01 MS
3-Ethyl-2,5-
dimethyloyrazine 1082 0.40+0.04 1.13+0.17 1.21+0.05 MS
2-Ethyl-3,5-
dimethyloyrazine 1087 ND ND 0.20 + 0.00 MS
Terpene
Limonene 1029 1034 ND ND 0.26 + 0.01 MS, KI
Carboxylic acids
Octanoic acid 1171 1175 0.46+0.10 ND ND MS, KI
Nonanoic acid 1270 1270 ND 0.50 £ 0.00 ND MS, KiI

2 rKI : Kovats index on a DB-5MS column in reference (Admas, 2007).

b KI : Kovats index relative to n-alkanes (C7-C30) on a DB-5MS column.

¢ MS : mass spectrum.

4dND : not detected.
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Table 13. Relative content of volatile organic compounds in Camellia oleifera seed oils

by different roasting temperatures (continued)

Relative content (%) Identification
Constituent rkKl2  KIP
80°C 100°C 120°C method

Esters ND ND ND
Butyrolactone 905 919 490+0.08 10.92+0.71 5.53+0.14 MS, KI
Pantolactone 1047 ND 0.42+0.00 0.47 +0.06 MS
Alkanes
2,2,4,6,6-

992 230+0.18 257+0.05 2.07+0.08 MS
Pentamethylheptane
Tetradecane 1400 1400 ND ND 0.43+0.16 MS, KI

Other compounds

Carbohydrazide - 1.67+0.64 1.04+0.00 0.38+0.00 MS
1,2-Diacetylhydrazine 836 ND 0.36 + 0.01 ND MS
2-Acetylpyrrole 1060 1071 ND 0.58 £ 0.08 0.55+0.02 MS, KI
Unknown 1116 ND ND 0.31+0.05 MS

4 rKI : Kovats index on a DB-5MS column in reference (Admas, 2007).
b KI : Kovats index relative to n-alkanes (C7-C30) on a DB-5MS column.
¢ MS @ mass spectrum.

4ND : not detected.
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Table 14. Changes in volatile organic components of Camellia oleifera seed oils with

different roasting temperatures

Peak areas (x107 ion counts)

Component
80°C 100°C 120°C

Aldehyde 70.00 £ 2.32 4.74 £ 0.17** 36.95 + 0.29**
Alcohol 2.74 £ 0.09 2.04 £ 0.28 3.34 £ 0.17
Ketone 0.56 + 0.16 3.80 £ 0.13** 10.57 + 0.11**
Furan derivative 9.73+0.45 40.68 £ 0.92** 140.60 £ 0.21**
Pyrazine derivative 8.78 + 0.46 65.48 £ 2.13** 89.32 £ 1.45**
Terpene 0.00 =+ 0.00 0.00 £ 0.00 0.81 + 0.01**
Carboxylic acid 0.31+0.10 0.26 £ 0.15 0.00 £ 0.00
Ester 4.95+0.14 16.39 £ 0.47** 18.53 + 0.54**
Alkane 2.31+0.04 3.82+0.07* 7.47 £ 0.28**
Other compound 1.06 + 0.32 1.37+£0.25 2.79 £ 0.07
Total 101.20 + 3.38 148.36 + 3.39* 316.76 + 2.48**

* Indicates significant difference from Camellia oleifera seed oil by roasting at 80°C (p

<0.05).

** Indicates significant difference from Camellia oleifera seed oil by roasting at 80°C (p

<0.001).
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Figure 7. Principal component analysis (PCA) plots for volatile organic compounds of

Camellia oleifera seed oils by different roasting temperatures
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1 : 1,2-Diacetylhydrazine ; 2 : 1-Heptanol ; 3 : 1H-Pyrrole-2-carboxaldehyde ; 4 :
1-Octanol ; 5 : 2-Ethyl-4-methyl-1-pentanol ; 6 : 5-Methyl-2(5H)-furanone ; 7 :
Octahydro-2,3'-bifuran ; 8 : 2-Acetylpyrrole ; 9 : 2-Cyclohexen-1-one ; 10 : 3-Methyl-
2-cyclopenten-1-one; 11 : (E)-2-Decenal; 12 : 5-Methylfurfural ; 13 : 2-Furanmethanol ;
14 : 5-Methylfurfuryl alcohol ; 15 : Furfuryl acetate ; 16 : (£)-2-Heptenal ; 17 : 6-
Hydroxy-2-hexanone ; 18 : (E)-2-Nonen-1-o0l ; 19 : (E)-2-Nonenal ; 20 : 2-Octanone ;
21 : (E)-2-Octenal ; 22 : 1-(Acetyloxy)-2-propanone ; 23 : 2-Propyl-1-pentanol ; 24 :
Coffee furanone ; 25 : (E)-3-Octen-2-one ; 26 : 2-Methyl-3-pentanone ; 27 : 4-
Cyclopentene-1,3-dione ; 28 : Unknown ; 29 : 2-Acetylfuran ; 30 : Benzaldehyde ;
31 : Butyrolactone ; 32 : Carbohydrazide ; 33 : Decanal ; 34 : Limonene ; 35 : 2-
Butyltetrahydrofuran ; 36 : 2-Pentyl furan ; 37 : Furfural ; 38 : Furfuryl formate ; 39 :
Heptanal ; 40 : 2,2.4,6,6-Pentamethylheptane ; 41 : Nonanal ; 42 : Nonanoic acid ;
43 : Octanal ; 44 : Octanoic acid ; 45 : Pantolactone ; 46 : Phenylethyl alcohol ; 47 :
Isopropenyl pyrazine ; 48 : 2,3-Dimethylpyrazine ; 49 : 2,5-Dimethylpyrazine ; 50 :
2-Ethyl-3,5-dimethylpyrazine ; 51 : 2-Ethyl-3-methylpyrazine ; 52 : 2-Ethyl-5-
methylpyrazine ; 53 : 2-Ethyl-6-methylpyrazine ; 54 : 3-Ethyl-2,5-dimethylpyrazine ;

55 * 2-Ethylpyrazine ; 56 : 2-Methylpyrazine ; 57 : Tetradecane °
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Table 15. Effects of Camellia oleifera seed oils by different roasting temperatures on the

survivability of N2 Caenorhabditis elegans after heat shock

Concentration (%) B C P 80 100 120 S

- 28.33 £ 5.77 31.67 + 5.77 - - - - -

0.005 - - - 31.67 £ 5.77 38.33+5.77 36.67+5.77 33.33+7.64
0.01 - - 71.67 +£7.64* 53.33+7.64 51.67+7.64 56.67 +7.64 36.67+7.64
0.02 - - - 58.33 + 7.64* 61.67 = 7.64* 56.67 £ 5.77* 36.67 + 5.77
0.04 - - - 66.67 + 2.89* 65.00 + 5.00* 68.33 + 2.89* 41.67 *+ 2.89
0.08 - - - 78.33 + 2.89* 80.00 = 5.00* 78.33 £ 5.77* 43.33+ 5.77

B : blank ; C : control (0.1% DMSO) ; P : positive control (0.01% quercetin) ; 80 :
Camellia oleifera seed oil by roasting at 80°C ; 100 : Camellia oleifera seed oil by roasting
at 100°C ; 120 : Camellia oleifera seed oil by roasting at 120°C ; S : sunflower seed oil.

* Indicates significant difference from control (p < 0.05)..
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% 16. 2 iR B2 % % 5 K GCMI01 % B & 45 5 8 25°C el 5 2 2 58
Table 16. Effects of Camellia oleifera seed oils by different roasting temperatures on the

paralysis rate of GCM101 Caenorhabditis elegans at 25°C

Concentration (%) B C P 80 100 120 S

- 68.33 + 7.64 66.67 + 7.64 - - - - -

0.005 - - - 51.67 +7.64 50.00+5.00 51.67+5.77 68.33+7.64
0.01 - - 36.67 + 5.77* 48.33+5.77 48.33+7.64 50.00 = 5.00 65.00 + 5.00
0.02 - - - 43.33 £ 7.64* 40.00 + 5.00* 41.67 = 5.77* 70.00 £ 5.00
0.04 - - - 33.33 + 2.89* 35.00 + 5.00* 33.33 + 2.89* 61.67 + 2.89
0.08 - - - 30.00 £ 5.00* 28.33 + 5.77* 28.33 + 2.89* 53.33 + 2.89

B :blank ; C: control (0.1% DMSO); P : positive control (0.01% caffeine) ; 80 : Camellia
oleifera seed oil by roasting at 80°C ; 100 : Camellia oleifera seed oil by roasting at 100
C 5 120 : Camellia oleifera seed oil by roasting at 120°C ; S : sunflower seed oil.

Data with different letters are significantly different at p < 0.05.
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