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SR AHW 2 BFRRZIEFERE
ERE 2
W%

#FH ( Calendula officinalis L. ) RIS FIRERT & HERGE (FY).Z — &
2 HZE S AAChalFET - s TREEERIREAE « FrfEfbak s a8  SRER S
G - BRI B2 R BB NRIE - Rl & 2R mE
AWFFERET 3 T Rz (BVREZ R - B0 R e ) AR 3%
FAEA LR - SBRRERER - AT K S 2R 10% » KEETEER
0.70 - BfLAEZ MUEHIEGF SR (142-195mgg’ ) BEENELME (11.6-12.4
mge!) o BERGAMS - BICEIS R A i m R E R e 8 (195«
13mgg!) - HARBREZRER (18.7+£02mgg") » FEREZEGE (142£1.0
mgg') - ECAEZ L EREZIEIER (124408 mgg!) BHE SR E R REH (11.6
+09mgg’ ) - FREESITI S - FEIEAIE L a*(E (21.7-28.8 ) B SR E (b i ( 12.7-
13.7) - BLAHBAME SIS - MUESIHEE R & B0 o MEEBEE MR (r=0.920) - (K
BERT DL a*{E 1 Ry sz A AR RETE RS W12 Bl B BN T © BUR G2 pa B A HEAE S
MR T E N OERE T R RS SRR - (BN RIS E 5 H B FZ 8RR
RS EERRIRAE ] 1A B R 2 SR IR e R AT SE R AR FE B p 22 -

rsE : BUmEZe - HZEERE e - UEEE R

=4 e
=4

TS E FI RE RS v DA HER IR (E R B EEA LR ([FEREEE - 2025) -
HARHIR SR AR R 600-700 m Z ] » A H A0 22K HARKME RAY - B AR & 5
EMER - R HEB RIS BOCHGE < 3% - riTIRBUR Kt Lt & 2 g 5 2011 4

" BRSBTS A R 555 5 -
> RRSEEI Pk L RS Tk RGBT 98 B GEAN/E - pejen08211@tydais.gov.tw)
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RLAEBAIA RS E R A e 25 2S5 TEERECE 2 NEH - S 2 2 5 AT
RPER - s [ REBEERTRESE (FITRAEUR - 2025) - RedhRIR 4l hn L2t
TN 2024 SERGITHER BT R E LW T8 - I ARZIR SO R Ta5% i - MG TE iR
PR RS SR EE

CEF(N T EE OB RIS 3 CURHEHIE S T E B2 [ - Pintea
% (2003) WFFCFEH » <& BEEME-R AR & R R S LR B e B
AR RS EER > - R - v E R RONALSE - Kishimoto %5
(2005) #5E51T 6 T HASZEICHE - #EH1H 19 BAEREIAEE S - StmE
WELES 10 EEEE R - SR AESHRERTRESERSERMERS
&= 90%LL I W ERIEEE R AL EEZZEER (Becerra et al., 2020; Kishimoto
et al., 2005) - X[ > FfFSFEIEIOKTEEME (1 80%%F 90% ) - LRiFERIGS)
R4 A R A 2R A TR - BBl e i R (Rk > & & DMERAESZ R
IR (Matouk et al., 2016 ) - [5G erz Ry —TE M B H G R E 2§21 =X (HR kg
RS KRR B2 RS R - I Re g S ER T E R R S B A PTE LK
S KIEREfE ( Akshayaeral,2020) - FENEIHEGZRASERENMIEN A5 A
BE -~ SR RBREE - ML (Kurniawan et al.,2019) > AREFFEHEHRE
3l AR T (BVREZIE - HZER R R B2 IR ) BN RfE e REA (18
B R G ) A E RSB N EEMEAZTE - HE R EE
EERLAROEE TR 25 -

bR 5

—  AERAH

AR B e E R b2l B T R AR G AT I st Mk = - BRI R Ry
2025 4 3 H » i ES M R s C AL TS 3 ke » BRbn R lEl— Rt R - 1A 3 2 5 AR
TN EH RS - HER e SRR IR M - RGBSR 3 H AL - ARiffseE
20 3 ArseEE -

— - HREAE

(—) stBaakat

’
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1. S EasE Al « FRSE &% ET ( Completely randomized design, CRD ) » 3 EE# -
2. BRI T - 52 (BUREZEE - EoRaZl R a1 ) RAet (RSB R
EALhLE ) ©
3. A ¢ M 6 AH o
(D) =S RE
1 & EERB b e E b Ry 3 4 - AR EE Ry 1 kg KL Kl
mEANEE > DUNYHRAETE R - B2 Z K& 8T 8% -

(1) BURFZLE - DIV BUREZEE (ST-14060120A » ZBE A IRAF] ) 1R
B 50°C ~ BZ8R 16 hr -

(2) BEzerzly - DI E R Az (YL-S150S U » il EEEREAT ) EER
50°C ~ JBAL/MFHRE 1.4 kWm? ~ (8 h B 22 #iE R 600-680 mmHg
fie T 1 rpm ~ 5z M5 12 hr -

(3) 2 HEZIE « DIt =% BREZ % (UNISS FDS-20 - BiEfkERHAIRAH)
B E-20C ~ HZ22E 0.2 mmHg ~ 205 67 hr o

2. DA et (RT-N12 - SEIEAERRICETRAE] ) KHESWEE 2 min £ > DL 70
mesh it EeET - BERER DL ARRETELR R -
(=) BRI
1. 7k45r& & ( Water content )

SEFZAEUE CNS 5033 N6114 g inFksy e i (BT ER R

1984 ) » HY 2 g BRI E A THZEEFFE .2 SR » B2 AHERS - DL 105°C {R{FEZ I 2

hr > % ARZERIIASAD ~ FEE » PR R AR HEZ 8 30 min » # AHZKRI

Al FEE - EEEZEE 30 min » 124l FEET(F - —EHFIREEZETEKS S

& 0 BE&ERH 3 KICEEE -

2. 7KiE M ( Water activity )

SEZFZHIEUE CNS 5255 N6119 & ik G EE & (KRBT

1987 ) LIsk 43 HI%E & ( HP23-AW-A, Rotronic Instruments, Switzerland ) JH] E 55

ZKEEEE - IR EPE AL/ UriZ A &SR T F EETLDUKE

e AT EETTRA > WEFRUKTEEEE - EE R 3 KECEIE -

3. fEXELHEEE = ( Total carotenoid content )
%% Roszkowska & (2015 ) & FAO/WHO (2016) & FiENEMETE » FEEYL 0.1
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g OB 15 mL BBEEGET > 1A 6 mL IECEE » #EFE®Z<E 5 min
% » L 4,000 rpm B0 10 min > 53EE B > FERES ZIREE - B 200 ul 7
BRI 96 FLERH » DL 454 nm W RHIETE - IKTNYIAKEGTEE AT (2)
’Fﬁmmﬁﬁ A E R EE (mg) - EHERN 3 RECEIE -
SR e E = (BREABOLE - ZZAROEE) x MW x FEEE / (€x

T%c'r:' HE)
MW: BEEZETFH2 5 568.87 g mol!

€ EEEFEFIFC e A EIEE4%EL ( molar absorptivity ) B 147,300 L mol!-cm’!

4.
BEmE RN ESET A 2% ( Color Meter NE4000, Nippon Denshoku
Industries Co., Japan ) /1 » 2 & Pl 1% - L{EFRTE - 0 FHRE A~ 100
FURAE ; a BRI G - BEFTRREG - FERTILE; b HEFREER
%ﬁi’%ﬁ%’é CIEEFORE S o B Lo =97.94 ~ a0’ =-0.42 » bo' =0.32 -
 bOE R I EHNE - BRI 3 RECEIE -

= fREt o

B Ryt N RIEZIR 20 (BUREZ: « BRI fR BRE R ) RABE (RETEM
i b ) HEBIEESHEETE > DR HEHHTEEE (version 4.3.2,2023 )
EFETEA TR EZE T (Two-way ANOVA) - B{EDIVIIE + FHEEFTR - &
B BT/ NEE A= 17 (Fisher's protected least significant difference test, LSD
test ) fgHIEE 722 52k o DARZEIARAERBAE 5347 (Pearson Correlation Analysis ) fg i <5
SRR SR G B QR AR -

R st

— TREZEAAREZECOKNSE  KEMINRREHRERSE
a7

(—) 7k & B RKIETE AT
ALK G B A 2 THEE Eﬁix SN EE MR A K
#5506 R - REAEhN R E i R A i S 2K & 8.70 £ 0.03% - H

>N
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KR RE 2R R R B 8.26 +0.03% ke s L HL 22 H e M 8.40+£0.10% - HE (L ih i
R HREZRRHE REZ K EE 724+0.10% (£ 1) - gIAWIERK - FZEH
(B R TR - B E Rz IR E A7k & EFEHITE/ MR 10% ( Dorozko et al., 2019;
Matouk et al., 2016; Kurniawan et al., 2019 ) ARETEZLK T EZNT 7.24% %
8.70% - EHEHA 10% » EFT ARFFEAE AR -

GEEIEKIEM 22 A 2 TH 3 R0 B A8 R i B i i g 7K
% R 6 fHER R - R EALE B 222 R TS A e < KA T 0.502 £ 0.002 » HZX
FodE{tanfeE B 222 BRI 0.458 £ 0.009 - B (LA iE e REZ R R B A e (R 2 /K TE T
0.369+0.002 (1) - £ (2020) WF5CtEH - KGR R LM E T2 H L2
- AVt AEREREREZ BHEKEE - B REEYME - B i
EE AR AKIENE 438 0.90 ~ 0.88 K2 0.70 » AKIEMEFERIFY 0.70 DUT » AJ ]
KESTHMEYER - BEIREMLRE - RlBEAKEE TR 0369 2 0.502 - &
K52 0.70 » BT AMFIEAG AT

(O I E RS =T

SRR E R S B 2 TR A E B 2 T B B A R 53
MEEE KA - A 6 AHERHER - BfEL S HiZ RN E e AR E RS E
195+13mgg’ (F1) » HRBBIEHELAEREZEER 187+02mgg! » FHH
EetE LR E2ZRZ R 14.2 = 1.0 mg g - Bako 5§ (2002 ) WFFE/#T B H#H
EREMR SR AR E R o P B ERe 2 EEEE 7171
mgg' - HRURF Rt (1.61mgg') ~ ¥ (0.85mgg') K¥ (0.18mgg') -
Raal %% (2009 ) W97 42 EEETZ RS EFIL A HERREREE - TR
2.0-35.1mgg! - AABREAMEIHFERSENN 11.6-19.5mg g’ » BIFT AL
fE R AHAT o

AL EA R S A EE S & - Raal & (2009 ) WF9CfEH > =
fEEnfE AR R S BB RN 10 mg g > A0 E ey 19 fE%E
B E =T A 10 e AT E T B LR EAE B FL3A( Lycopene )
MR R TT  HERGE 10-20 mg ¢! HEFES - f{EOEHBREREE
% o Kim £ (2024 ) WoeiEH  MBlESH I MEERSEHCEHR - BN
MR e R MEEZRSEYSRNEONE - ERFEREERZSEEN
Al DR E M E Rl R - Kurniawan 55 (2019) WF4EHEH - HIE®EES

s
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SftaniE 2 AR R~ AR
RN WL R et Ol = L
mgg') - EEFTARFFEAE AT o & Ze e HAE S A R B R - Pintea
% (2003) WRoCEEH - SRR THEOYE B S SEAREE - BIELER
Fratik b & VSR RG] (P10 B-HIREE R ~ v-HIREE R KHHLR ) B
{EafE s - e fmRET -

HOBRBIER R S B EACRTUK Sy S Y ARSI - g Ak A
FEHRE 6 R B BRI IR - B IR - Pénicaud %5 (2011) RFFEHE S - ErabfRk » O
IR R ERETE B-IHE R g TR T R {ER I TR -
— BRELIEA R B A2 (all-trans ) GRG0 LV IERK
HIMEZL (cis ) S2iERE - =« S(LFEREEE S - LR LBl ELS 38 - EAR
SALYy - MREESIREE R © IR RE S I R BRI SE Ry

SIMTETAMFFE AT - AN E SR S R EZ R T AR AR AR -
Kurniawan 25 (2019) #F5EigH - B2 B =5 5L fE Mega Orange 2 Mega Gold {£
Wiz v BREZIR R (R Ry—45°C ~ 22/ 0.04 mmHg ) R HEZZRzEEREM (HE
Ry 40°C ~ HZ2/% 18 mmHg ) Ay mZMEEEZ o8 - HOORBREZEEM (8
&k 40°C ) o Siriamornpun £ (2012 ) WigessH » REEZE2 (T erecta L.) {E
Wiz v Bz R (R R—40°C » HZ2 0.1 mmHg HZM 48 hr ) BT YMEAS
GERRZIR R (BRLIMRIEE 5 kWm™ ~ JRFT 40°C 828 1 hr) B iy L AHEE s
ZoE > HIORERGZEEEE (R 60°C 2% 4 hr) - Guo %5 (2023 ) W5EtE
o R AR AR AT A B B Y B IR a2 385 » IR IR 2 B
HNER KRR > SR ER B R B~ B2 KRR R R RREIRTR K= - RS HEA M -
Akshaya £ (2020 ) WF92f8H - B[ #2259 5L fE Pusa Arpita » Pusa Narangi Gainda
J Pusa Basanti Ganida {Elf 2 E227 iR A iy AR R 8 (lRE
45°C ~ HZ2f% 0.06 mmHg ) » HACR ORI (I 90s ) REVREZEEM (18
FERy 60°C ) » HIBRZMRHA iR MERHE SR 5 & - Kim 55 (2024 ) iff5efE
H > ¥EFR B =% ( Tagetes spp. ) fihfE Durango yellow k2 Inca yellow {E#lE 2 ZEEZ
EepREE (R 60°C FZME 6 hr) ZHEZEH R G B NS 2R S i
Durango orange J% Inca orange 1t 2% 4B\ 5z 1 7 MU v 38 5 BB I% BREZ MR B
AT ERE R .
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AR E LS BB i MR e E 5 & (195 1.3 mgg! ) »
HIORBAG R (18.7£02mge!) » FEHEZEEE (142+1.0mgg!) >
EGATE I R (12408 mgg’) BAZE SN EZEEER (11.6+09
mgg') ° HTEZREEREAEAEE RSB R R AR -

1. HZIRRR A= 5

BT R R B 15 72 5E > 200 FI{CHBEETTIFSE - Matouk 55 (2016)
WHsetaH - SREACMRREEA - AHEREZRTEEI2R - K ERSZEH » |
TREZEERF R > RS R D e R BB EE - B2
FEEN & 2 LIS B L A F R AR LB EE 32 » A i P se B b2 TRz - IRITEE
IR TGRS - Ry R E IR 5e R - 0 P R BRI T B i i A 9E %
2. HZ2HZ IR R RE A2 5

Siriamornpun %5 (2012 ) ffFFEFEH - SBALIME AT B HEZRE & /K E R &AL -
IR B AL BB 7K - P B AR R - Hig R Rz s - BOMERE TR i D - o5
TR A FEE 2R R T 223 E - BH{ESR 18 mmHg ( Akshaya e al., 2020;
Kurniawan et al., 2019; Siriamornpun et al., 2012 ) -~ A5 E B 2257 i E MR B
600-680 mmHg » FZIEIFIELHT A SRR - Akshaya 55 (2020 ) WHFEHEH » H22HZ
Yo B R BN R\ HZ S R B 0 R AR R 3R S BRI BREZ MR - A REEEZ
T2 IRRE R a3 S BV BA - Achir %5 (2010 ) WFFEHE S - FHAHRE & 32 Ry 2L
BYE > B - E £ e S TE R R R R SR E FE R R A E g o o AR
Al HL 22 R R P R RE AR R R R I » SBALAMERE A 2 BhE - (S E 3R
RS IE - A RIEZHENEEERSE -
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% 1. NG AAEZFE OB EE  KEERREARER ROV
Table 1. Effects of different drying methods and Calendula officinalis flower colors on
moisture content, water activity, and total carotenoid content.

HZ bt K E=E 7RI IR e =
Drying Flower Water content Water activity Total carotenoids
method color (%) content (mg g™

Bl E7 f i) 8.26 +0.03 bY 0.438 + 0.002 ¢ 18.7+02b

Hot air Orange

drying =) 8.07+0.10 0.429 +0.002 d 11.8+0.7 de
Yellow

=g B 8.70+0.03 a 0.502 £0.002 a 142+1.0c

Vaccuum Orange

drying et 8.40+0.10 b 0.458 + 0.009 b 11.6+09e
Yellow

12 BREZ I &t 7.85+0.12d 0.404 + 0.002 ¢ 195+13a

Freeze Orange

drying M 724+0.10 ¢ 0.369 + 0.002 f 124+084d
Yellow

ANOVA F-test® LSDoos* F-test LSDo.os F-test LSDo.os

Eic skl *x 0.110 *E 0.005 ** 1.362

Drying method

FiNEs! ** 0.090 **® 0.004 * 1.112

Color

AR, x B *k 0.156 *E 0.007 *k 1.924

Drying method x Flower color

* ANOVA 1) F g 7E © ns FIRAGE S%@E/KUE ~ * F** 73 BIFIR P <0.05 fZ P<0.01 -

Y DIEEMEHERERE (n=3 ) FREUE - RIS FRIHEIE FRAE Fisher /N 72 Bt E
1E 5%k e BAE -

* LSDoos = FIFA FLl e B AH I (E 72 SR A H SYork M 5 & i/ N 2 2 -

* F-test of ANOVA. ns, non-significant; * and** indicate a significant difference at P < 0.05 and
0.01, respectively.

¥ Values presented are the means + standard deviation(n=3). Means within each column followed by
the same letter(s) are not significantly different by Fisher’s protected LSD test(P<0.05).

? LSDys: values of least significant difference for mean comparisons at 5% level.
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— TREEHTAREEECOHBENMMCTE

DR LME AT ZURAE B 2 TH 0 B A Rl e B M 7k e
7L 6 fHER P - E baniES e R T A i m s LAE 61.1 £ 0.1 » Z B baiEe
FREZIEER IR 59.8+0.1 - R LR BVEEZ e B A i (.2 L*E 53.8£0.1 - (i a*(H.Z
HBR TR A G 2 TH R B A R B i M B K U - iR 6 AR BT - 8B AL 2L
JRHZ R BT s a*(H 28.0 £ 0.1 » KBRS b e BEZ I H 25.8 £ 0.1 » &AL
T B e R T A aME 12.7 £ 0.1 o 68 bME 2 R b 2 TH ERUE
B AR R e B M /K e < Y 6 fl PR sEfbinfE iz A i bHE
57.3+0.1 > KB EAb LB R MR PR 57.0 0.1 > FEAE S H 228 R P A i (K2
b*E 47.5+£0.1 (£2) -

12 PREZ IR PR (105 LB REE = A ENRZ 8 fe HL 22z iR R 3 - Kurniawan %5 (2019 )
Mot » B R R R R TR e R m L RS R S E
HAEMRIEZ EE - Bejar 5 (2011) WF5EaHT » 8200 ERR R PR K B AR 2 MAM
[ R ERE R M ST - (s ek LMERHE - CEERE E - FTAMIFTIE - &
SR ESH AR e B GEER  BE R L EER G R
BEESRECLE - BORERG  REER SRS (Kim er al,2024; Kurniawan ef
al., 2019; Piccaglia et al., 1998; Pintea et al., 2003; Raal et al., 2009 ) - #& /2 FHAL 1k 55
TRk - AFERIE AL 2 (i a*(H (21.7-28.0) St LamfE (16.7-18.0) ~ &
TEShTE .2 (= b*H (86.9-105.5 ) SAEIEALFE (58.3-91.1) - Kurniawan £ (2019 )
Wr7EtEH - ElfE Ba5g 1 B2 B A AR iR FE B - REORBH i e RS R
oM EE  HAEH MR T S BN 7 e IR I SR 1 18 e B S e
fEaE LR E S - AR ERR R AR R EA IR S RO a*E > Alae
B 57 R R L8 R BB A S S R e A A -



(28) PR FE 2t 2 LG e s e 94 1

%2, FREEER RSB EE O R
Table 2. Effects of different drying methods and Calendula officinalis flower colors on color

parameters.
H2 I t& L* a* b*
Drying Flower
method color

Bl E7 f &t 53.8+0.1¢ 280+0.1a 533+0.1c

Hot air Orange

drying g 589+0.1¢ 13.7+0.1d 57.0+0.1b
Yellow

=g B 55.8+0.1d 21.7+£02¢ 475+0.1°f

Vaccuum Orange

drying et 589403 ¢ 12.7+0.1F 573+01a
Yellow

12 BREZ I ) 59.8+0.1b 258+0.1b 53.1+0.1d

Freeze Orange

drying i 61.1+0.1a 13.2+0.1¢ 524+0.1¢
Yellow

ANOVA F-test® LSDoos* F-test LSDo.os F-test LSDo.os

Eic skl ** 0.042 *E 0.038 ** 0.067

Drying method

Fias! ** 0.035 ** 0.031 ok 0.055

Color

AR, x B *k 0.051 *E 0.051 *k 0.089

Drying method x Flower color

* ANOVA 1) F g 7E © ns FIRASE S%@E/KUE » * F** 73 5IFIR P <0.05 fZ P<0.01 -

Y DIEEMEHERERE (n=3 ) FREUE - RIS FRIHEIE FRAE Fisher /N 72 Bt E
1E 5%k e BAE -

* LSDoos = FIFA FLl e B AH I (E 72 SR A H SYork M 5 & i/ N 2 2 -

* F-test of ANOVA. ns, non-significant; * and** indicate a significant difference at P < 0.05 and
0.01, respectively.

¥ Values presented are the means + standard deviation(n=3). Means within each column followed by
the same letter(s) are not significantly different by Fisher’s protected LSD test(P<0.05).

? LSDys: values of least significant difference for mean comparisons at 5% level.
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= 2EECORRRREERS EZHRIEN T

FyfitERe & B EA L C BRI R R 3R & B AR - I AR 1 7o i PR AT RERE 3
FRaREMOE LME  aME K bMEZS AT rIsERR T - SEars R - MHN
R R MERIEFER (r=0920) - BF LMER a*BE2EMHR (r=-0.639) (F
) o

Piccaglia 55 (1998 ) WHFE4RH - B CME MO EE s R 5 B0 a* (B R IEAHBAME (r
=0.96 ) - BT AMHFERRH - & FE K B FEH R8O s - fEE S R 5 &flE (Kim
et al,2024; Kurniawan et al., 2019; Piccaglia et al., 1998; Pintea et al., 2003; Raal et al.,
2009 ) - AEREEAEEHAA R E 3 & B a*{H 2 IEAHRAR R B AT A TEAERT - BRI
PIE AT (aME ) BETRE - (F BRI R M R 2 BV D
B EFEE -

(O8]

R 3. BRFALRIEYR SR S B R OE T AR T

Table 3. Correlation analysis of total carotenoid content and color characteristics in

Calendula officinalis.
HH TSR G R L* a* b*
Item Total carotenoids
content (mg g)
R ER G E 1.000 -0.394 0.920%* -0.293

Total carotenoids
content (mg g’

L* 1.000 -0.639** 0.344
a* 1.000 -0.459
b* 1.000

* Ry ** 3 RIFET P <0.05 & P<0.01 BEiEsE o
* ** indicate a significant difference at P < 0.05, or 0.01, respectively.
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AN

W v

FFEBER R A 6 fEH 2 G EEILK D S RBEER 10% - ZKEMEEHER
0.70 - MAFHIH GRS RIS - B IRENE GRS ESNE M - 12 H
WA RE TR ER SR - HIORBR e e - R Ry B 2R - HZEizkk
ZFTDEREZRAEHEER G E - e AT i F e B AGETHE - fE8E
IR R BRR S - HEEZRR R R R - SEEEOTIN S - 1 SRz BE (0 L
(ERE R B2 f A 22 Hz e - RS A LA (i a*(Em I s b hniE - ERAERATE
TR IR A AR S RO . MEREMR (r=0920) - #&E]
PLEiEE a*(EIE R BEALRRM I EHEAEBHEE - 5 BN BUREZ B 2 B RIS K
RZ IR AN S BREZ IR - HAE RS 3 5 B N OO (R WUR B NS SR e
B PRAERE DABVEEZ B R AR (R R R e b 8 Z H AR -

>} 2
=N E j-

AW R REGHE (FHERM TR R E N LR 2% - 3H &
B+ 113 F2R1-10.2.2-6-01(3) ) ST - JESEH B 28 R S e A T o = SRRl VA 1 Bt
Bt fT - RGN 2R B SR R B R R IO M RS R B S GE R B
PRIk RFILEGH -

O

%2 UK

EIE - 2020  AKIEME-RARFIITFIIR - E2FEEEH T 251:3 -

FERZES - 2025 o £ &M TIE A EVE - <https:/reurl.cc/OKvzAM> -

F TR U © 2025 - IR Z|ACTAFBEIE - 20 & EALIB I Dol 40 Pz -
<https://reurl.cc/gRGvOV>

FOE R iR - 1984 - BIREEHE CNS 5033 N6114 fr itk Zimba )i -

TP e R B - 1987 - BIFRAEHE CNS 5255 N6119 & iR EMEHIE I

Achir, N., V.A. Randrianatoandro, P. Bohuon, A. Laffargue, and S. Avallone. 2010. Kinetic

study of B-carotene and lutein degradation in oils during heat treatment. Eur. J. Lipid Sci.
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The Influence of Drying Methods on The Physicochemical
Properties of Calendula Officinalis Flowers !

Pei-Chun Jen?

ABSTRACT

Calendula Officinalis is one of the important economic crops in the Naro Tribe of Jianshi
Township, Hsinchu County. Its blooming season from February to May every year attracts a large
number of tourists to enjoy the flowers. Fresh flowers have high moisture content and are prone to
spoilage after picking. Traditional sun drying is susceptible to weather conditions, leading to unstable
quality. To improve the quality of Calendula Officinalis flowers in the tribe, this study investigated
the effects of three common drying methods (hot air drying, vacuum drying, and freeze drying) on
the physicochemical properties of Calendula Officinalis flowers of different colors. The results
showed that all treatments reduced the moisture content to below 10% and water activity to below
0.70. The total carotenoid content of the orange flower variety (14.2-19.5 mg g')was significantly
higher than that of the yellow flower variety(11.6-12.4 mg g). In terms of drying methods, freeze
drying resulted in the highest total carotenoid content in orange flowers(19.5 + 1.3 mg g™'), followed
by hot air drying(18.7 + 0.2 mg g"), and then vacuum drying(14.2 + 1.0 mg g"). Freeze drying of
yellow flowers(12.4 £ 0.8 mg g™ )was significantly higher than vacuum drying(11.6 + 0.9 mg g). In
terms of color analysis, the a* value of the orange flower variety(21.7-28.8) was significantly higher
than that of the yellow flower(12.7-13.7). Regarding correlation analysis, the total carotenoid content
was significantly positively correlated with the a* value (r = 0.920). Therefore, the a* value can be
used as a preliminary screening indicator for the functional components of Calendula Officinalis
flowers. Although the hot air drying treatment was slightly inferior to the freeze drying treatment in
terms of total carotenoid content and color retention, it has the advantages of easy equipment
acquisition and low drying cost. It is recommended that subsequent research and development focus
on the effect of hot air drying temperature conditions on the physicochemical properties of Calendula
Officinalis flowers.

Key words: Hot air drying, Vacuum drying, Freeze drying, Total carotenoid
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