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ACER s AR S AR ARE Y R RAR R
HHZR I EERE - A — KRR EL R/
REFOHAVRUB R R RSO > iU EE
HET% - ARtFeetE UNRAS ) o WITEHET
1 B AR A 1 35 R MR OH 2 A B S 8 - /N SR AR
FRRELL 1-3 em > HRLESH > A& 1-3 8
HAL0.5-2 om Yl T - BT HYRRCRCE H
BE o &9 5T T E R 20% (F2E) o AT B
EECRIEEE > SENZHENRREE &
BOM AT B > BRI R & RO
o W R R PP i 5 Bt R 2 BUA (E
"BEE - WL AWTFEERE AR B G R
KR EHIRE © SR IR 77 B 6.5%
12% FIRE & /K% > GFERUR A FDRE (20~ 4 &
15C) PRIFEEFERME » Ao A H AR Y
B DERETRHERRREZSFIE -

MFERTTE

SHIRAS BB HER IR

Asllr VN ) REREE RS
RS ERSS » BER R BRI BN = A DL S
Wb o MIERHEZESR - REFINEKHEEARRR
B3t F- T AR B AR » JHoR R AR
JRIE 30% ~ 25-30°CEREE MRz - HES/KKRE
F 12% B2 6.5% RHELE > DUER 2 AR E7/K
R BRI} o Ryt o0 pm B R (el A AR U 7R
FFa KRBT - fF 1.2 kg MK R
DI $ntE e R % E 2RI -20 ~ 4 B 1STC
B {HE 6 mo o DIFEATR (R 1) ARAFH
TRRF RERLGRE © A~ B 3 BIARE 7KK 6.5% »
12% > FEEELLT ~ 2~ 3 53 BIACR GO -20 ~ 4
Fe 15°CHASE - 4838 6 mo A% - FBEIETRTL
RO TEDR 12 h o FREE S (A
{Z7R) WK © 73 BIEL 1 kg ~ DURARAEAT 6158
ER% - BUEEAEDR (H8AF > 58
SERA) BEVEH - I B IS DUBEVE BT AT T

1. VEHATHAK A SRR B RO B 2
POk -
Table 1. Representative symbols of the oilseeds with

different moisture contents and storage temperatures
before pressing.

Storage temperature

Moisture content (stored for 6 mo)

of oil seeds -20°C 4C 15C
6.5% Al A2 A3
12.0% B1 B2 B3

BEREVEMRINEE » BHRAZILEZERD
PEMERTRA AT A BV E &3 L 100% -

M HUR I BB B > 7 DUSE e 25 8 %8
HO®EA 4CKFERET - FEZRBE - B
/INECHAE IR T - e R IR IE SR 4 CoksE
I e 2 1% AR—MRRERHEE  BF—
/NI BVEUAH — OG- BT R IR
ZE 4 CKFE RN o WL FHEEEF - i
1758 AT MR R o3 A« Aol o3 A7 2H H B S
fi% {8 (acid value; AV) ~ # & (L {E (peroxide val-
ue; POV) ~ JH i L2 E M (oil stability index;
08I) ~ #J5 }J (reducing power) » DL Kz HEAE 14 5k
Tr4EA= 2 E (vitamin E) 248/ (total phenols) &

=)

2o
A EEREE LB DT

% (AV) A WEE R R E
(Hsieh et al. 2013) - {5 F H &4 € & (auto-titrator
785 DMP Trino, Metrohm, Herisau, Switzerland) »
ERIERARMRIZ R 2R SR B AETT - R AL (POV)
1 #7775 = i< 8 American Oil Chemists® Society
(AOCS) Official Method 965.33 » {&i A i A5 2.50
g (EETTEMEN—F) RIBFE R REE
#ETT (Hsieh er al. 2013) » 55 5 H HY B 52 b H AR
#% (Chinese National Standards) CNS 15827 ‘&7F
2015 N —40l AV < 1.5~ POV <6 > 4k
AV <3.0-POV<10-

WHERESE

PLE %R A & i 5 (High Performance Lig-
uid Chromatography, 2695, Waters, Milford, MA,
USA) #1758 > 43 B + By Inertsil ODS-3 (5
Liquid x 4.6 mm L[.D., GL Sciences, Tokyo, Ja-



294 BB

pan) » SRS 40°C - BENHHEE © 28 =40: 60
(398 Sigma Aldrich, St. Louis, MO, USA) ; i
R E Ry 1 mL min” > S 5 FEOE RIS (Mul-
tiwavelength Fluorescence Detector, 2475, Waters,
Milford, MA, USA) = % i B 2 i A5 6 AR
CheafE - €048 0.45 um HJEREL (polyvinylidene
difluoride filter; PVDF filter) # 17 & J& - [i¢ &Y
50 ~100 ~ 150 mg mL" 442 E f2: 5, (a-, B-, y-,
d-tocopherol, Sigma Aldrich, St. Louis, MO, USA)
DIEETT 4R (r > 0.99 > DLREESHT) ©
HIERIEZERE

HAEEALZ E R R (OST) 7341 J77A[R Hsieh
et al. (2013) » {if {25 Rancimat Apparatus (873
Biodiesel Rancimat, Metrohm, Herisau, Switzer-
land) 73#f7 © J77EA0 N+ KEHEFEHUH AEHE &m 3.00
g EANHERKEE (BHIHEE) b BE KT
JA 110 ~ 120 5 130°C AR P22 HIRE - [FI0F 28 A
10 L h' 22 &% > 0w A 68 s 8 b > DU
OSI #{A (hour) - H ¥ 2 E A s A (L2
I ={EPEEE © — ~ #E4AHEA (initiation stage) > [
GHEE/NEELE A - SRR HIEELY)
BERUOEREEE RE - Tl IR —E
FEEAISRE  — ~ HSEHE (propagation stage) °
PEPE B H A (FECHIVET) ESEERS
CEHE BT E LY E T USRI EE - IhFHE
HEAETEBIMAE Y+ BUSRAYE BEE KR
B4 = - 4 F B (termination stage) » K&
B AR A 7 s E AR N BB %
IHEFEF (Nawar 1996) - [HEEes e At S L
RGN ZER - AR RS m P LA L
Y& - FETHIBEE T B 2R R
BEE A KH  FREENKEE L E(E -
ERLHE ASYTE AN - M S LR A R -
B R RN EEL: - BEUKhEEEE L
MG RAL 2 E TR R IE BB T S LAV R -
A2 h o & OSI iy » (A HASEAENT 25
RBLE(LIRE - ZE S (Lampert 1999) -

RESE

T JHI 77 74 2 ik 3% Singleton & Rossi (1965)
HIBHZE 77 A MEME R - AaEg /77440 Hsieh et al.
(2013) - fEAEAR ARG B T (gallic acid, Sigma
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Aldrich, St. Louis, MO, USA) BUZEA%7K (ddH,0)
FEREEL# (0402404406 0.8 ~ 1 mg mL" gallic
acid) H17 (> 0.99 » DAPHEESIHT) °

T3 AT U5 7E AR B Oyaizu (1986) % %Y i
5 WIEI(FE JeRirI Tt 2 (Hsieh et al. 2013) -
FEEAE 4812 DL EE A B trolox (Sigma Aldrich, St.
Louis, MO, USA)0~0.2~0.4~0.6 ~ 0.8 mM (r >
0.99 - APEEHT) °

TER

EBHEHER

EIKE 6.5% K 12% B/ NEIHZERF (5%
SRR BLKZEBTE ) MR R Ry 22.5% + 0.5%
e 21.3% + 0.8% » R & 7 5 -
SHAEERE

F&(E (AV) EBIEEA (2) HiE > FHESE
{E$H (KOH) i & 2 £l 2 25 (mg) # - B&fH
s > ForomAE R BE AR R S 2 0
BB =

SR 6 UM A RS GR D 7 HIF
TRETKER 6.5% K 12% M/ NFESHESHT » RIEIRERL
BIE - BRIERAEE S o AR I A REBCEE - 1
TR {1 P SR P e B A o © BREL 0 AT 45 SR 2B
1A < SHZEH AL~ A2 (B7K3E 6%) 73 BRI
Jx <20 }2 4°C 6 mo 1% » FTMEH 2 WS PR
i (4°C) 1RHBEEIFMENT (S HIZ 0.12 82 0.14) »
H B ST BRI A AR - LR o
HEARGAE > PEBEBREOFEH - /T > A3
SHZSHF BEROR 15°C 6 mo 18 HFE(E (0.39) AlE
AT 2 UM AR 2-3 £% o 1 12% S/KRA
SHZSEF B1~ B2~ B3 0 BE{E 4 R05 0.15~ 0.29 ~
0.63 - FEE FERURIE EFA M0 o S e
P ACREM Z R T EEREEL > G5RBUR 6%
E7KE ~ FERUA 220 ~ 4 ~ 15 CHYHESHE (A1-3)
S BE FFFZE 0.63 - 0.87 ~ 0.85 1 12% &/K%&
# (B1-3) » H{ERI53 A EF+% 0.32 0.65 ~ 1.07 -
PE&EREUR > FrARTHAEEERE 4°C > HEEH
9% LEERN > DIRR(E R > o] 2 E—40h

HIBIRAEAE -
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MEEREZ MR HK &R - FBOR
& o B BRI (B B s BAR K - R
KRR & KR AR MR O > #RRE B IR
Bz (B ARG - 281 > BIJH 284 (s & /K3
12% ~ {7 -20°C) Z BRMEM AT 1 yr 1%V
18 (0.32) » AlERTA T m i i -
HigEECE

BEALE (POV) Z 1 kg Mifis P A% V=
‘= e A EY (milliequivalent of peroxide) A%}
H - BEAENE  RHEALERERS
rn B o TSR EFAE 1B  JHZSH AL
A2~ A3 (B7KE 6.5% » BN 20~ 4~ 15TC4
& 6 mo) » MEHUHE N 4 CRE T 6 mo 1%
BEALE P B 3.2 3.7 8.4 Rl F BT
SRR LS - B2 A3 IV BV A E
FIEE % — 4= (POV < 6) o LA E IS -
BB 4CRET 6 mo i BEAEEE
4.6~9.4 183 RAZFFRTNRIG - H4b
JHZSH B1 ~B2 ~B3 (B 7K3 12% » U -20 ~4
I5°CIRE T 6 mo) #E(LIEAEL - B{ERLYES -
BEZ BRI EHE - &8EEF 4CRE 6 mo
GBI BEALERGYT S 45 0 EF22-24 0 8
=R —4CHERAE (POV < 10) © HEAERETT
Al TET (6% S7KE ~ -20°CHEl) MR 1
yr (4C) 1& » BARERAVBELE 4.6 Az
FIF R —JOmIERE - 7 A2 LU S
B85 94 » ISR GRIR _4UMRZE -
HERm SRR

s P EVEY A L &Y AT DR i AR
(Singleton ez al. 1999) - MEHUHRAIT 4°C FEEZR T
réE R 2HRE 1C - 45 REUR - B AV
(B 7KE 12%) FrveHUh Ry 4EE & & 139 0.019
Gallic acid equivalent (GA equi.) mg mL'] » R
HEFHYERDRE - SEE S A HAVHSR (&
7K 6.5%) i (£ 15 0.016 GA equi. mg mL™)
FiEH& FH R 6 mo (4°C) » HEy B2 ME
o HA ALTET (6% S7K% ~ -20°C i) P
AL MREREE A HETEN (F
#90.012 GA equi. mg mL™"); ¥/ B2 ~ B3 f&+ (£
JBURS 4 ~ 15°C) Mettl - BERHE R 2 BTy =
Ty — o FHEEZ N 0 Bl fEF (B -20C) #EH

M 4R & & (0.013 GA equi. mg mL™) »
KETE B2 ~ B3 FEFHEHUHAY 2 £ -

HAFE R 1 &SR 2 AE 1D - N imfE
TR R EEEECR S > FEVEH 7 6 mo (4°C)
FREE > BIRDE 75T > KEE 0.04 mM
trolox © 2 {& 4% 6 mo (4°C) ek » B JfuliE
TFEZ 0.03 mM trolox > [& 7 Al T (6% 27K
o~ 20°CHE) MEHH - HIB R AR R -

HERES=

RAMENHGEEZE > SMEREHRR
IE > BRBEERASAHESNEE - &8
SHP PR 4R R ELBRAERE » 20 o- £ B
(o-tocopherol) £s 3= > 5 80% - #f7> A BEHZSH
(BKE 6.5%) » Femid T2 /KR GEEORE
FEVE M fEE 6 mo (4°C) FARINY » HAEAERE &
EHHHIT (89370 pg g oil) - > Bl ~ B2~ B3
HZH (B 7KE 12%) » GRS -20 ~ 4~ 15CO
FET 6 mo f% » HA4EAZ E & 5755 400 ~ 360
B1300 pg g A BURBEE GERUR ST
& -

HIERILLZ EFEE (OSI)

HAEE L Z TR BN &SR > v DUE R
SHAS I Z B2 2% - RE{EaLL Ranci-
mat J77E 53T > T DASEAT EREOH RS & 0 IS
OSI - /345 2F A E 1F > Bn A T (&
K3 6.5%) EHUHEIH & B T (2KF
12%) MeHH o EEFEEME > OSI ZEfE T
SECRENEEE S N ETaKENEZR > ~H
R R A E -20C > 4°C > 15C - Al 82
B1 f& 1 (AR -20°C) BZ(E T HAGEIURE
BREF-PELH » 7E 1I0CREMEEE T » Al
Bl B1 fEF-HEH Y OSI 435k 9.8 h Bi1 9.0 h »
HEE S A2 - B2 T 6.9 h 8159 h o [i4h >
Boig ERHAEEE L Al T8 T (37K 6.5% ~
RS -20°C) M > H OSIAE 110 ~ 120 ~ 130°C
TREHVECESIT  RE98-59~28h-

=4=A
e
R TR B b Gz -
B KRR ~ (R ST ~ e A A 2
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Fig. 1. (A) Acid value, (B) peroxide value, (C) total phenols, (D) reducing power, (E) vitamin E content, and (F)
oil stability index (OSI) of the pressed oil from camellia oil seeds stored at different conditions for 6 mo. Oils were
stored at 4°C for 6 mo (white bar) or 1 yr (striped bar). The capital letter “A” designates the oilseeds with moisture
content 6.5%, and “B” 12%; the following number “1, 2 or 3> designates the oilseeds stored at -20, 4, or 15°C, respec-
tively. The error bars are standard deviations representing duplicated experiments conducted.

BEM - BIOES ~ BBE - E0EEEH BSEAREIET (G 5FRES) (Pammenter
RZWRMNS 250 > ZIRMREARCERFYIMBRATEERS & Berjak 2000) °

sERM - LEREABAEERET  NILEEF —RIME - BEMARETUWER  GIE

PETAEBT R B A EZATER (Oliver &
Bewley 1997) - ZA0f > S AL 1 HI 8L 1T (A YR
TAHHE > NiEzNE - AERE R - 187K
Hig o A HE SRS A S E (Rob-
erts 1973) - ‘HRENNERHEZ R BIE - QA DURA

[ TR - (ESNREZBA R KR - & AR
BRI E] S /KR T EZE 6-7% » BLEF AT DIMER - (2
B BEBERENERER R - B
IR AT AR (M I %5 - I T 5 3R SR (e e
e B AR SRS > BT DA S 1 e (A et IR 1
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DS 2 0B Y B ME > o] DATE S UG A B it
RN - DURHRC RS BE v {1 75 2 S
- HRIEREBEARSEE S TERSME
HIEE T GREHASHREE 20CREIRE - A
SCRIAE 4 COKFE « —REAT/INVE Rl T SR R 15
BAVHAHF LS MBHEREAN AR HE
ERENEFSBRE T HEREEL > &
R R S KR - RSN BELR
RIFRET > ZRMEREMHERS  SEK
T eSSBS - REEETEIFEZ
EKBHE  WEKETH 231712
Je 6.5% HfE - HETT el o S5 R E - RO
15°CIRFE T 488 6 mo 1% » 23% B 17% & 7/KRHY
HTaESMES  rbUEEEREKE 12%
B16.5% MFET > FEILHY -20 ~ 4~ ISC/RET 6
mo FHEFTHE o EMEH A SIS 9 73
BEMEFUE R 4CUKEE 6 mo » 2 & BHE B
W7 o Bb1% - (5 08— RS B B IUE 4 COKF -
BEEICH » FHE 6 mo @ Bl ZEBMEHRE
1yr % > FEREUESAT > ELle (B B A
rE R o
BECHAERET S T EAWEREREA
H— > ZHlEhEKESE S (rancid) -
HX > AR T EMEMEDPTERNFE -
Zhou (1999) WHFe &8 » MMETFSEMELEE
HEEEMAEY > VEAEME - BRE
TR HAEERETUEET B TNE - &
EREEEEeE LA BMEYEE - Ky
GE - HICHEEREMARM - AR E s
MR > 2R EH & /KREATET (6.5%, A1-3) 1
HUH 0 BERCEER BRI HIE R E R S A K
RE (12%, B1-3)  JLAERGE A= ER
B WK EaEs 5 R K -
EVEHUBTEREI | yr 21% > B EEKE (12%)
fy B 4ifET - HAEH AR EEEECRE L7
LT - ZRifi - Bl fEFRERUR -20°C 2 MEH
HIEA R RO (EHE 032 KB ALFET (&K
22.6.5% ~ [EIEEEREY -20°C) MEHUHRA S 0.63 -
HERETRERY R A - 2R R bb sk B (s 4 BREUAR -
RE I E R (Bl s R i)
Frbl & 2/ KRE I MAEY & 2iE (RN
EVER) - HEERE TR 20C/OR T (BI
HT) AEE%ETERRZNEHK (free

water molecules) » T §E & 7 4= 87 26 119 /K% (ice
nuclei) o 72 L UKIZAE 2 BB Z M /K (ice
crystals) » G H B L HEREY A R OZEIIK
gy WM B AE Y EE T #EEE FIET
{15 B1 fF AR 1 yr REE(E AR (FHETY Al
T Bl BT ENREY & ERMK) - N
EEmBUE R E BN HS > AR —
LIERETR o RS E & R IR
BERB MBS YA » RAREH
REGEHMEY R ETREREE - DIRRZ
BHEMAEYF A E WAL E T FEZ T
REME -

SRR mE B ELE (POV) &
REUMAEEALHIIEE - S iT&EREREEKE
T (A1-3) TEEARENEELE  mMes
KT (B1-3) BEHUBAEREI 1 yr 218 » Hif
SBEYT > 20 AR _UHATERE 2 £% -
LSRR - HEETHK & B8 HEEER
JEABE > T L &5 SR 7N AH [E A Zhou (1999) 2 #i
& MEEREERZIEEYMERZE (B
ARV AEY) & & 2 FIEMHER)  Akinoso er al.
(2010) #i5 » B E B/ KRAVEHRU LA S L
Biiges - BE > FOKHOZRER - BTy
EKFEE > FINEHENE(CRIE (Park ef al.
2014) - HIFEENZE > S/KRENET (6.5%,
Al1-3) » EMEHUHESH 1 yr (YRR - BRALE
HY 3 B - EEBOR & ZFIEARRE o O PTRE
JRAE e E T o YA A R E IR
R o PLEL IR (F F BLEE SR FE 0 (NILAH AR
HRE TR EHITIACYE - BE 1% BT
it B g i EALE DT RS - HEm et
TREEON B EORE T - HEMEM R E R A
TUBRET > gEEFF ARV EERE (A1-3 1
TR 1 yr B2 BE(LE) -

Bz mAsdaty = B BB IR T > BURKEE
ZHINIFTE MR BEIAEE - BT S aKERE
T (B1-3) HYMEHHAERY & 2 M R H A
Foin o E 1 yr BORGER 2 1% - KESTHYH AR R
aedEb Rl TOF o EERT AL (B7KF 6.5% »
REIRURY -20°C) » BB AR FHH B E AR -
BL&E R T RE B R AL RUEE S TR
A4 B A R S B AL ) » [(EfR A
BEHE(LYERE  HLINTEEHERR 1 yr
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‘BEAREABELE 46 - 5—TTH &F
Ea/KE (12%) HIfET B1-3 - Kehl 2 R ER
SRR (4 15C) AR L yrig - K
AR & B LR R B R WA KR
e Y - AU R B R H R S AL
fLWE - EFEMEEREEHBE RIS
(bt - s R b Efa# (OSh) E—{E -+
TS EIERE o OSI P T4S RETR » K
ETCRE I E SN S /KRI 2 — T
K - MRS L E S - HATAE
JRA - AnfE F ok e B AR o (ROR TRV 5L
fePERER S (B 5 AEAHEERK) -
Pt DL B ME T Y OST 8% 15 CHi HE AL 22 PR
#)

HARMPEERENGRHE Dlo-E5H
(a-tocopherol) B > 575 80% » A AfSNEE
ERZR Rl EREE EE G - £
BRI AR e Bl e B Z A E (Food
and Nutrition Board, Institute of Medicine, Nation-
al Academy of Sciences) ZEFHEFEK TN » HK
JESZIE RNV 15 mg 4K E - K
WHFTAE SR » FEHL 4 mL S 0H AT DUE SR
AN H R ERY 10% -

+=A
AR
AT B R R AT B & 2 B U Y
o DR EFAE % ER AR mE 2L -
W 7E 45 SR O T AR R B R A /K (B0
6.5%) > i A OR{FH < 4CHPREIRIE > At e DL
T B JRR A O 22 B B o — AR e S TRV AR R S 4
FOMZHAF RN -20°CERSES » Al ] FHHA H BRI
i 5 1% 1 Ja 2 (o P BT » A 7 EO T B £ sl
BT (MEEEERBER 4CKES) - sedRiE
HeFrE/DEFED EHV s E e (R —4)
JHERHE) -

AWt EHRITBb R EZ B g Rt #E
(104A8-18.3.1-CI-C1 ~ 105 j& F} -15.3.1- #% -G1)
SCFFNoER o (R AR T L (AP

67 % 531

SURFT A PR B BP9
SES

5| A SRk
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Abstract

Hsieh, C. M., J. C. Yang, H. S. Lur, Y. C. Chuang, K. P. Hsu, and Y. L. Lee. 2018. Influence
of storage conditions of Camellia brevistyla seeds on the quality of pressed oils. J. Taiwan
Agric. Res. 67(3):292-300.

Camellia brevistyla is an indigenous Taiwanese camellia tree. After harvested, the seeds were
dried immediately to a moisture content of 6.5% or 12%. Then, the seeds were stored at conditions
of -20, 4, or 15°C for 6 mo before pressed for oil. Following pressing, all the oils were sealed in glass
bottles and preserved at 4°C for 6 mo, and then subjected to analyses of acid value (AV), peroxide val-
ue (POV), phenolic content, reducing power, vitamin E content, and oxidative stability. Results indi-
cated that all the oils were comparable to the freshly pressed ones, retaining good edible quality with
the evaluation standards of AV < 1.0 and POV < 20 and the common food grade pressed oil standard.
All these oil samples were continually kept at 4°C for another 6 mo storage and then subjected to rean-
alyzing. During this period, occasionally opening of and withdrawing some oils from the bottles were
conducted to imitate a common household habit. The results indicated that the oils from seeds with
lower moisture content (6.5%) and stored at temperatures below 4°C had a better quality. Besides, the
oil from seeds stored at the lowest temperature -20°C had the best oxidative stability, which still at-
tained the first grade camellia tea oil quality as stipulated in the national standard (AV < 1.5, POV < 6).
Its phenolic content and reducing power showed the least reduction from those at the moment when
unsealing (6 mo ago).
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