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[ Abstract] The objectives of this study were to investigate the effects of roasting temperatures (80,

100 and 12 0°C) ont he phy sicochemical pr operties a nd od orants of Camellia oleifera seed oil.
Results revealed that when the roasting temperature increased from 80°C to 120°C, the color of C.

oleifera seed oil changed from vellow to light brownish yellow; both the fatty acid composition and

acid value di d not change significantly; the peroxide value de creased; and the oil s tability i ndex

increased. T he s tability of C. oleifera seed oi 1 w as i1 mproved w ith t he i nerease of roa sting

temperature. T he odorants o f C. oleifera seed oil were analyzed by the head-space s olid pha se

microextraction (H S-SPME). The m ain od orants of seed oil w ere a ldehydes a tt he roa sting

temperature of 80°C, while with higher roasting temperature of 100 and 120°C, the contents of furans

and pyrazines increased.

[ Keywords ] Camellia oleifera seed o il, H ead-space s olid pha se m icroextraction, O dorant,

Physicochemical property, Roasting temperature
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ool REBRERRARSNAREYE T
Z— BEEAESERENEYER 27 M
Hiif /5 2280-90% » I HERR TE I AT (FFEMI»2018
Ma etal, 2011) - IE41 > SHHRMERAIE - biws -
Pt - FEIERERS - tRIT - OIS LT E PN - HF]

IER B AT S ThAE (Lee and Yen, 2006; Lee etal.,
2007; Lietal, 2011; Suetal., 2014; Cheng etal., 2014) -

M ENE N EE R Y B A e T
EEPERT > FLLUAAYB0-120°C SREETT LG BIEH -
L ERREE TR - EEHENAEE
LLR S A EIR SR - OB B R S
{EE SR - (BT E R iE R AL - B HER
SLE - SR ENEFF  RavEEFIaRRg
RS (Caoetal, 2016; Yang ctal., 2018) -

SRR EE AR R TE » TE SR
FE (Maillard r eaction) EZEHE{LEE (Caramelization)

(Tag and Gokmen, 2017) > 0¥ A LIRS E T HEE

o EERET N ASESERREY > B

EY e g IR EYHEEEE - B e R 2R
AE R AR R e T EREZRR B
EAEFEAVRRE - FIAERE - IR - B - HeER
g EYasES TEAVESE (Hydrocarbons) - BF3H
(Alcohols) ~ B#3# (Ketones) ~ B3 (Aldehydes) - B23H
(Esters) - B (Ethers) SHEIR{L 517 (Heterocyclics)
FEetitey UEPERSFENSHEELEY
(Polyphenols) ~ BEREHR{LEY) (Peptides) BRtEERM
E¥%E (Lee and S hibamoto, 2002; S hrestha a nd
Meulenaer, 2014; Troise, 2018) - EAE{LEEEE LM
EiE (bR iE - HIEGSRK - CRERAEeE - F
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A2 7 FE (Retro-aldol r eaction) ~ BERE4E & (Aldol
condensation) ¥ - FEAE(LIEH S AVER 2 EVI G
PR e Pl EeMEREEEETSE
(Tas and Gékmen, 2017) = Park et al. (2011) Srfm kb
¥EZRAES R A IR AT AR Y
ISR - TIEE (Furans) - HEIEER (Pyrazines) E2
Hitrib el BEOERE LF  fREREIHEEs
HEAsE I -

FHENEHNBES RRER (Canellia
oleifera) FET4EHA80 - 10082120°C RRGEEME » 1
AR R AR AR B B B S R Rk A Y
T IHEMRER TR ST AREREFRE -

— s MEESEA

REHFE (C. oleffera) BFHIER R FEITHE
[EE » BEFHER THESNEE e
HERRZE B ZRESR0 ~ 10088120°C » Mi{f FRIEHEHE
R REL T R Al RIE RIS R e
4°CHYBRER -
2. BHEE (LT

FIR 2 GEEST (U-3010, Hitachi) IS mE)
BEED > H{1.5 mLEFE A E R Cuvetterh » AR 7 BY
380780 nm AP FTENAB IS EIE S UHAIL* 2™ B
b*E » MERIB0OC FHEEIEE AR - FIH T FIAZ
HEAFIAENHEERNEEE (AR BBEE
B 53 (HIUHEE 5 2018) -
AE* = [ (L*2-L*1)2 4 (a*2 - a*1)2 + (b*2 - b*1)2 |12
3. FElpBsLH R AT

R REF i A R E R E LN E T A RTIE
Hrle < reB T A ) BYOTE » FEREFEARO.1 g A

A3mLZE - RRRESHSSEMCHRER - A0S
mL 25% TMAH (T etramethylammonium h ydroxide)
B fHlEEE S EEHE{ERE0 minfg - R0
3m LyK&% IR IE » 360A3 m LEEAISE LR »
ALK DTS » BBEMAL mL 0. 5% (w i)
RIREER - AIREEHENILE RFEF0.05 g Ak
BEERS » EMIECREARZEI0 mL » BB LEAR
Effimif > FIIEEM TR ZER A > £0.45 um
HERBREE ZAREBHERZR Gas
chromatography-Mass spectrometry, GC-MS) (QP2010,
Shimadzw)E{T 2347 - [@HTEH R SP2380 (FR/F0.2 pm -
AEE0.25 mm ¢ &[E30m) » BHTEREARLTOC

JB40 min 5 FEEEEE3C/min 5 £45200°C » #5550
min - g HARRE 5300°C » H AR E 5250°C » 74
R R RIUAER0.75 mL/min » HbER20: 1
EETER N3 (BRYSE - 2018) -
4. BREHT

BifE (Acidvalue, A V) AYHAEE A MREECNS

3647 (R HAEERE - BEAE)  EREER
(Titration E xcellence T 5, Mettler Toledo) HI'E - FEEY
2.5 iR REESA T » TIA3S mLZR/ Z B (171,
viv) 8% LI0.1 NS S (E8Y AREEETHE » 6
DUZpH 108V EARE (R TV A= Gt R R RAVERE
B EER 3 (ESUEE » 2019) -

Mg (mgKOH/g) =V =L x561 /W

V BEAHESRE RS ISR (mL)
C: S5 EERNEEESE N
W BRNEE (2
5. AE(LES
BE(EE (Peroxide va lue, P OV) 412 CNS
3650 (B HatelL —REILEHEE)  LUMER
(Titration Excellence T35, Mettler Toledo) #{THIE > FE



HYS g SR R E AR > LA40 m LK BB B/ B in AR
(32, v/ v) FEE% > HEMN0.5 m LARNG{ LIR30
mLEFET 7K fER0.01 NE A Hi B RS M E £

MEEFEB(E I EER R TFIAAGEBRLE

B EREI N3 (B EF » 2019) -
WS {HE (meq0z/kg) = (S—B) = Nx 1000 /W

SRR W AT ESERE (L) ;

B ZEHEAESATEE 2 WA RS (mL)

N RBRERECEERE N W I BR2EE @
6. HAETREEE T

SECNS 14876 ( A FHlstakE —BEMEH
ZHIE) i hE - DHES(ERESE 892
Professional Ra ncimat, M etrohm) 3EFTH 52 EiEHs
By (Oil stability index, OSI)Zr#T - FEEY3 g5 450 » &
FREERITES LhERE120°C AR (RiEEE A
AREHES M E SRR i
HEEE(L g E T HE TR AR
B B EHESEEEARESEAIERE - BlRst
TRAVOSI () » B EREE R3S (EEF » 2019) -
7. R T
FIRTEZE B MEERLE (Head-space s olid p hase

microextraction, H S-SPME) W ffif &5 7 FUIE 2544 &,
R 4T = BEEE50/30 pm DVB/CAR/PDMS (Supelco,
USA) RWbfransg (Fiber) » sllipySPMEE Fafat
LA250°C BRHSS minZ&fr AR - B g 3RiEEL20
mL ZRIET - BFNEESC KA E T » LISPME
R B B R B B e P N SR 2 30 i = UG
SEFE » i SPME hol derEFGC-MSAEREI o - U fY
4 £1250°C JIES moinfR fY o B R IR B A
GC-MS= I3 #7 » BHTEE RDB-5ms ( IEREEO0.25
pm > AEED.25 mm x 30 m) » BHTEIRETIRAC

ECEE - RERE R AR S R LI E R AR

2 min ; LR ARG C/min R 2 160°C 5 L.
HE10°C/minAREALE220°C A ERE R220°C
EABEERC BHHRREERMER]

mL/min A 73 - LUARF R 23 H7n- Alkanes (C7-C30) -

SRR ERR 2 SRR S YAy RS (Retention

time, Rty % FHIATHSTE{EESHAYKI (Kovatsindex) »

FUERE S DIKIEIE s (NIST11 database) #E{TERES »
SEFEE R R 2 (Adams, 2007; Park etal., 2011; Cao et
al., 2016) -

KI(x) = 100 Pn + 100 [(log Rt(3) - log Rt(Pn)) / (log
Rt(Pn+1) - log Rt(Pn))|
Rt(x) : {EEHIx2 FFREEF R Rt(Pn) < Rt(x) < Rt(Pn+1)
Ri(Pn) © SEECRnHYE B ESYD (n-Alkanes) 27w 80
A
Ri(Pntl) ieEfn + IV ERREEY] (r-Alkanes) 75
Bz
8. HEET A
Bae ek EA4S F b imean + SDFEs » R FISPSS%R
ATERRE LA ScheffeiZalldH FIRIZ RAUFEE R (R
FalE95% »

i
oull

=~ foREEETER
—) WEEESHARETEHE L HENEE
REHFRE T FRE S BN - AT
BEEE LR AT - L EAUR B Eis B F4E80°C
PP S S YL 55 90.70 5 100°C BF 558859 ;
120°C B57483.66 - a* HE HIFREAE » EEANRRE
ALE - SRB0CIIRB A E A BV E Ry -2.73 1 100°CHF
B 2145 120°C B7.10 - b*HEEBREES > F
ERIREE S » 4E80°CHMEE FHATL* (£ 585.59 ;
100°C B5580.50 ; 120°CHS 5510935 - g AE* 7RHA]
HI3RE TS HABE = R HEREL AR SR (AEH
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EARS) > &8 TRCEERI > S5 HATARRE
& EHECEE LT RENEDS - BT OERE
THE  HEERVER IR > FIEER N R IBRE T EE

WY EEEREEE  PROEREYE (Anjum
et al., 2006) -

# 1 ARPEEEAR TR RNEOAY

Table 1 Color parameters of C. ofeifera seed oils by different roasting temperatures

Roasting

temperature (°C) L 3 o aat
80 90.70 £ 0.08 * 27340064 8559+ 0.047 =
100 88.50 + 0.54 " 214+0.12°8 8050 £ 0.50% 5.56 +0.62
120 83.66+0.12° 7.10+0.05° 10935+0227 30.71 £0.43
Different letters in the Table are significantly different at the level of a. < 0.05.
2 RN R R S AR IR B i
Table 2 Content of fatty acids in C. oleifera seed oils by different roasting temperatures
Content (mg/g)
Fatty acid
80°C loo°C 120°C
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 8l.64 =0.64
Stearic acid (C18:0) 16.21 £0.36 16.83+0.94 16.70 £0.09
Oleic acid (C18:1) 717.90+17.32 719.09 £6.35 707.07+ 4.84
Linoleic acid (C18:2) 74.45+0.61 75.61+£3.79 7321 £0.47
a-Linolenic acid (C18:3) 0.93+0.06 0.84+0.01 0.84+0.07
e¢is-11-Eicosenoic acid (C20:1) 2.58+0.22 251+£021 2.91£0.06
Saturated fatty acid 9926 +0.15 98.66 £ 1.08 98.47 £0.54
Monounsaturated fatty acid 720.48+17.52 721.60+6.18 70998 £ 491
Polyunsaturated fatty acid 7538 +0.55 76.44+ 378 74.05 +0.43

RRE AR A B AN 2P - REAVEE

BNEER% » 229 F5717.90 mg/g (80°C) ~ 719.09

P e A sk (Myristic a cid; C14: 0) - $8
{Palmitic acid;, C16:0) -~ T#H5%E (Stearic acid; C18:0)
HBE(Oleica cid; C18:1) ~ coffi;ABE (Linoleic aci d,;
C18:2) ~ ZrafAEE (o-Linolenic acid;, C18:3)EE —
T5ME (eis-11-Eicosenoic acid; C20:1): B5HHEE = LUH s

meg/g (100°C) EET07.07 mg/g (120°C); HIr B ig: -

&8 43 B 582 01 me/g (80°C) - 81.71 mg/e (100°C) &
81.04 mgig (120°C) ; Ll R ook B Bl 574,45 mglg
(80°C) ~ 75.61 mg/g (100°C) £273.21 mg/g (120°C) «
Rl S R A e R A A e S e B AR B B



Bl > BHIL ] AR TR ERBO°CE120°Ch R @ g
EF RS R HAIE R &8 > Yang et al. (2018)
SFHERERE (65°C, 100°C, 120°CEE140°C) $HAE
Eom eI IR RRAR - AR A TSR -
Nederal etal. (2012) ZHTAREMEELEEIEREL
FFRAAERTERAEAG - AR < R I R RS R BR AL A
RAFIERE (11.6%) - THREME (5.3%) - JHifig (35.4%) -
THfERE (46.5%) BLHAARRGTE (1.29%) 5 KbAETERE
TR ARSI B P i BE (11.7%) ~ BEf IR
(5.3%) - HifE (35.2%) - SERUHIEE (46.7%) BLRMHAS
BBk (1.1%) > SEREAAFEE110°C bk > A&
A TN AV S AR ARG e R - Ji etal. (2019) &4
SRR EIREE R R Ve - SRR MR A
160°CE200°CZ ] > Z hnimAvAs iiERAL ik R 2 A
BT TAEKEBES - & AR
(Free fatty acid, F FA) » 3 i 8 % 38 fi5 AY (R 77 FE PR
(Prescha et al., 2014)» FR{E (AV) BNRHAILSE RSP
SRR RN SR CHERE RERSFR

ARSI S « AR B AR -

FEVEEEE A RS S EE BRI T
SHIETAE (B 5 B 1.59 £ 0.02 (80°C) ~ 1.56 = 0.01 (100°C)
B11.60 + 0.07 (120°C) mg KOH/g oil » &34t d
£ (0 < 0.05)  FTREERZEHSC FAZEI20°C I
FEREAESRHIYEEE ; Zhou etal. (2018) S3ifT
FEIRELEETHZCH (Apricot k ernel 0i 1) Y
BfE  FEMEHFEAEGS SR  EERERE » Al
R EFEZEIRE -
HEEESRFEEENTREY REBR|TLH
(Hydroperoxide) » GBS LY EHEASERIE » E
LHMBSALYE  SRERBRBASAMLYE (Cydic
peroxide) - iR FBSR/EH (Epoxy hydroperoxides) -

BEEE—

TR R AR A R B S IR A AU R

—@ABF (LY (Dihydroperoxide) 54 fH B R (£
(Keto hydroperoxide) %5 » 2[R @i EHIIE 0y =
B{E{E (Frankel, 1988) » BELE (POV) HAEH
TR GBS (EAVRE  BlEMS T rhEhaaM
ZNEAS(EY  E—FELEEMAREY - (EEH
A5 {EH#ERE (Cebietal., 2017) -

ARRERHVASETIRERS > 25 R4.66
(80°C) ~ 2.14 (100°C) EH0.66 (120°C) meq Oy/kg oil »
BEEERE b BR(LEE TREES Tl
mELES > R EHET SRS YR BE
AE RV S B E » Bai etal . 2017) LIAFEEE
(110-150°C) FhECanarium indicumEZEL » $E BT )
JERERS > C indicumBEFLHATIRAE (LB 2 T
& AAREES TSR TRNREREBE
YIEETIRTE » FERERET - HAREA SR -

*® 3 FROEEESARSFHREEAS(LE
R &
Table 3 Influence of roasting temperature on acid value
and peroxide value of C. ofeifera seed oils

Roasting temperature AV POV
°C) (mg KOH/g ail) (meq O»/kg oil)
80 159£002%  466+014°
100 1.56+£001* 214+023F
120 1.60£007%  0.66+0.07°

Different letters in the Table are significantly different
at the level of o < 0.05.

HESCRERFCEEREENSEEER
EHERRRET  ETEENES bR Es - s
REMERG&S  ®RTEHHNRBEN 8T
(Farhoosh et al., 2008) - AR HAVHEE R EER
A LT B 4R8O CHME A S AR MIEYOSI A1 .55 h»
100°C B5%3.55h» 120°C B557.29 h» BEE LSRR
W EFREAEER EREY R EARES -
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Nedoral etal (2012) [EEEREDIEEE R AT HIH
FEfR iR @R REME R AT HOSIREZE
Wi - RERREE] LI AEOST - EMiEE Y
S LREM: -

8 1 c
6 .
@
o 4 <
2 a
0
80 100 120
Roasting temperature (°C)
1 A ERHEREA RS A SIS R EERIER

Fig. 1 Oilstability indexof C. oleifera seed oils by
different roasting temperatures. Different letters
inthe Figure are significantly differentatthe
level of < 0.05.

(2 WHREREE R R SRR OIS
Siegmund and Murkovic (2004) SrfrfE TR
FEH IR RSR S o RS Rl ARk B
BEELEY) (Aldehyde) ~ BI{LE) (Ketone) ~ B2
FLe®) (Aleohol) ~ WRIBIH(L &) (Furan) & -

AP EREIIEGBTE D - B /I & &£ Pentanal -
Hexanal ~ trans-2-Heptenal B Nonanal% - fHigE &1k
MR e BBV TEER - E
IR BRI S BRI R Rk E A E R
2 ELEYVES - R BRI PEER
SLEBK YRR TS LEY) (Pyrazine) A
BELE FHHEANE FE (Maillard re action) EE4 » HLIB{LE&
TR S BERR ~ i -~ AEREE TR - ERE
LR AFHHYRIR -

FARA RS A RS R RIR
B FEEE > EEEE - CRIR - R - B
(Lactone) ~ FRSHELRIIRE LS - 8O°CRMSR AR
FOom B w47+ DL Octanal (31. 85%) ~ Nonanal
(24.88%) HiHeptanal (6.96%) FEEEH{LEMRE K
% £52,5-Dimethylpyrazine ( 5.86% » HESE/L&)
Furfural (5. 16% - LRIRFE{L& %) Ely-Butyrolactone
(4.93% » NESESED - Cao etal (2016) ERELITE
72 B M ZERUHS-SPME 2 AR G Wb o 2 i e 8¢
ks - £REGRIERTE40°CELUT » ZEORIRE T
FsHexanal ~ Octanal ~ Nonanal BEiHeptanal E1E2 L &
)+ R Rk IR BRI b 5 ) - W] RERYIR AR
EIREDH (A0°CLLT) AaREREINRE £ A 1{L3H
HELNE » BRI AHEAME IR L SR L -
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T 4 FEPEREAR SRR
Table 4 Odorants of C. eleifera seed oils by different roasting temperatures

Relative content (%)

Constituent KI® rKI®
80°C 100°C 120°C

2-Methylpyrazine -* 826 1.98+0.45 12.55+£0.46 8.29+0.06
Furfural - 836 516+0.13 13.76 £ 0.74 18.16 + 0.61
Heptanal 908 202 6.96 +0.90 1.00 + 0.06 1.37+0.01
v-Butyrolactone 910 905 493 +0.09 10.51 £0.03 545+0.01
2,5-Dimethylpyrazine 916 911 586025 1519+0.70 11.34+0.15
2-Ethylpyrazine 927 916 nd 489+ 031 326+0.03
2,3-Dimethylpyrazine 931 920 nd 2.31 £ 0.07 1.48 +£0.17
5-Methylfurfiral 972 964 nd 3.47+0.10 6.58 £ 0.06
1-Heptanol 979 966 1.63 =0.03 0.45+0.01 0.38 £ 0.04
2-Octanone 993 991 0.79 +0.04 nd nd
2-Pentyl furan 991 988 1.10£0.01 0.45+0.01 0.59+0.13
Octanal 1004 998 31.85+0.46 6.34+0.31 6.70+£0.22
Octanol 1076 1068 1.11+£0.08 0.40 + 0.04 0.24+0.01
Nonanal 1106 1100 2488+ 1.01 217+022 2924013
frans-2-Nonenal 1164 1161 0.52+0.07 nd nd
Decanal 1207 1201 1.29+0.02 nd nd
trans-2-Decenal 1266 1263 0.70+0.10 nd nd

@ K1 : Kovats index relative to n-alkanes (C7-C30) ona DB-5MS colummn; ® tKI: Kovats index on a DB-5MS colummn in

reference (Adams, 2007); *: retention time < »-heptane {(C7); nd: not detected.

ERCCHREARE R M REHTERER
2,5-Dimethylpyrazine (15 .19%) -~ Furfiral (13. 76%) -
2-Methylpyrazine {12 .55%) £ y-Butyrolactone
(10.51%) » DAMBRBREERE SR E » FIRHEHR
% 2-Ethylpyrazine (4. 89%) - 2.3-Dimethylpyrazine
(2.31%) 1 5-Methylfurfural (3. 47%) ZEH IR EH
TSR R & 0ctanal (6.34%) EZNonanal (2.17%)
AYFHEE SERRERE(E - M 120°CRME R AR T A=Ay
R4y BFurfural (18. 16%) ~ 2.5-Dimethylpyrazine

(11.34%) ~ 2-Methylpyrazine (8.29%) - Octanal (6.70%) -
5-Methylfurfiral (6.58%) Efy-Butyrolactone (5.45%) »
5 LA PRI S ISR (B S R L - Park etal. (2011)
B Siegmund a nd M urkovic (2 004) [ FEKwon etal
(2013) SSREEFSERE TEBEEEE S8
T R R A R L SR R AT - B
TUAFH BLRERATH » AR AR Al th A AR LY
AR RS R AR o BER(EaY
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o Heptanal B ARE - BRI - GHIREEAGIR
Octanal & /& H ELREEAH B » Nonanal R TRFHE -

HEE - EHAKRERFEF (Siegmunda nd
Murkovie, 2004 ; K rist etal ., 2 006) - ¥ {E& W

Octanol E& JHiEH: - kB ET (Krist etal., 2006) -

Pl B5 %5 {E & ¥ v-Butyrolactone 75 7 #if IR 55 £ i IR
{(Krist eta 1,2 006) - H:084E {b & % B2 Furfural E2
5-Methylfurfiral 5 75 T WEE EfE (Zhang etal,
2016) = MEBR{E& 5 » 2,5-Dimethylpyrazine &y i FJ I
BHBLE - [2-Ethylpyrazine G TEAE LR « LR
AEE (Siegmund and Murkovie, 2004; Z hang etal .,
2016) -

B

Ig ~ =143

AEHEE TR FRE R EERE
EAR BT HAECHECEE LISFEaNER
HehuEEsH Rk i (T 2 R - BB ER
& > HIEREEEEA R b TAUEE - BRI RNAE
BEGN s ETRA AR S SRR I - R R
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R B ER100°C ER120°C R AREEFH ARy
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