KOREAN J. FOOD SCI. TECHNOL. Vol. 51, No. 3, pp. 243~247 (2019)

https://doi.org/10.9721/KJFST.2019.51.3.243

KOREAN JOURNAL OF
SR A S RIX]

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

MEATNSIE 218t Calendula officinalis L. £212
uFst JV|lsd ' E HEAH Qs Tz AT
QAL - AU - o BET - 1A - oleked! - MAE
sk A EAREE AT, At ekm A ete] e ek, (i

Non-enzymatic softening of Calendula officinalis L. petals and
its anti-skin aging effect for food materialization
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Abstract Calendula (Calendula officinalis L.) petals are edible flowers which have been used as a decorative ingredient
in dishes or as a medicinal food. In this study, the anti-skin aging potential of calendula petals was investigated.
Additionally, the texture was softened by non-enzymatic methods to broaden their application as a food or cosmetic agent.
Treatment of calendula prevented ultraviolet-induced matrix metalloproteinase-1 expression in skin cells. We investigated
whether heating-based processing could soften calendula petals. The results from the punctual test demonstrated significant
changes in the hardness of calendula petals depending on the pH, heating temperature, and time. Although there were
minor differences among various processing conditions, the largest alteration in hardness was observed when the petals
were softened by incubation at 80°C and pH 2.3 for 120 min. Collectively, these results show that the application of
proper processing conditions can soften calendula petals without using enzymes.
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Matrix metalloproteinases (MMPs)= AM3E2] A|3E9]7]4 (extracel-
lular matrix, ECM)?] #44%S &3 H?‘Q T e &40tk(Ste-
menkovic, 2003). ©] ¥ MMP-12 I Xyjo] Fo FAHEL]
18 EeFA(type-1 collagen)?} 3% %E‘r (type-3 collagen)S -3l
she Eaolm, o] &) o) TR 18 ZEhle] EalEA
=W F5e] ECMo] FUAA AL, o] & <la] FFo] JAHA
HtH(Chung, 2003). ©] MMP-1 UVBYl 2J8] zpaal=d
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2 Ay A8k 3 Ad-f-olM 2 (human dermal fibroblast,
Hs68)= ATCC (American Type Culture Collection, PCS-201-
010, Manassas, VA, USA)llA] Fujslsit). 71l E8}Ee 23
AFO 2 Lessonia (Saint-Thonan, France)ollA ufiSlAt). AlX =
A Z4L CellTox™ Green Cytotoxicity Assay (Promega corpo-
ration, G8743, Madison, WI, USA)S ARE-313121, MMP-1
2 1 =42 Human Total MMP-1 DuoSet ELISA kit (R&D
systems, DY901, Minneapolis, MN, USA)E AM&-3}3ith

M= HHQF

3 Aol EE 10% FBS (fetal bovine serum)2} 1x P/S
(penicillin/streptomycin)*]  Z3¥¥ DMEM (dulbecco modified
eagle medium) HIX| & ARS8} 37°C, 5% CO, W74 @&
o2 wiSEHATE AE 9F2 10 cm culture disholl A 1Y =S
3, AIE 548 SAs] $18 AlE= 96 well plateol], MMP-1
S BE-s 2] A5 AEZE 6 well plateol] EaL w3}
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IHIEE =&
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96 well platecllA] ¥jF3t ME7E 90% o] A =¥, FBS7H
= serum-freedtr DMEMO.Z HjX| S ulto] FT}h. 24A17F vl
T 7HlEg FFES 100, 200, 400, 600, 800, 1,600, 2,400,
3,200, 4,000, 4,800, 5,600 pg/mLe] F=Z *J2|S}aL 48717+ vl
st &, 3F wellol] lysis solutions #2]3l F£t}. o]F 30% &
QF F7T= wlg3Ial Celltox 89 (Celltox green dye+buffer)S 7}
well G 100 uLA Ajatar 2 4jojE Fol ol gle F7kollA
A2 208 wYAIZITh ©]F Varioskan LUX multimode micro-
plate reader (Varioskan LUX, Thermo SCIENTIFIC, Waltham,
MA, USA)E ol&3t] & SA %)
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6 well plateollA] wiekst A E7F 90% ©|’d x| =", FBS7t
= serum-freedr DMEMO. 2 H}o] =t} 244)7F vk 3 7}
AlEgg FEFES 50, 100, 200, 400, 800, 1600, 2400 pg/mL2]
TEE XSl 1AZF Bk wiekeich, wieF o] Aol ARG
] (Bio-Link BLX-312, Vilber Lourmat GmbH, France)E ©]-&3}
o] 003 Jem’e] A&AE ZAbete] Frh o] F 48A17F B3t Y
okslar AEAS AFEk] 10,000xgolA] 287 AAlEE] A7 &
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ARE 9ol g ¥ FAL plastic filmez YREe =2 w9 FAl
AZAA B7F 24 AEES TSI FHE AEE texture
analyzer (TA.XT Express, Stable micro systems, Surrey, UK)E
©]-8-3 puncture testZ hardnessE =40 2R A3} FFE Y]
oEA S99 Probe (No. P2, ¢ 2mm)E o839, HAF ¥
HL test speed 1.0 mm/secE A3t AlHS 33T
o] AX= FEGle] Hujgh X thy £ /e RE S
st 2719k Béko] fAlk ARES 7HEAE W 9 1071
A ddbste] o A7 S AIE WUlsiion, ol9h e Alm
Adk B sg7EE 33 9HE AAESIHL
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ol HO

EE AL 33 whasie] dAsiion, 43Rt GraphPad
Prism 5.01 software (GraphPad Softwater, CA, USA)S ©]&-3}
A AsAnh BAE o482 LA (one way
ANOVA)Z 944 AR S AA8IA2H(p<0.05), AAFHATLE
Duncan’s multiple range testS 333153t}
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Fig. 1. Effect of calendula extract on cell viability of Hs68 human dermal fibroblasts. Cells were treated with the extract at the indicated
concentrations and analyzed for cell death. Lysis solution provided by the manufacturer was used as a positive control for cell death.
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FlREe} FEE9| Hs68 MZE SM =H

2 dAydMe 7iEest ggal yEF3l g3 A3}
7] flEA oS TR AE oA A7 3R
Hs68S AAEAL, 945z Hl* =45 A3 7HE
2 F&Eo] Hs68 Ao oA oj= FEgAEH Alx =74
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< '6‘HDP well°ﬂ A5 AMJskal vttt Hs68 Al2EolA 7hal
X 54L& CellTox™ Green Cytotoxicity Assay
£ &3 %o}aiu}. 2,400 pg/mLe] FE7HI= S240] {152, 3200
pg/mlLe] FEoAFE EAo] ATt vzt Fo] 3.0339]
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RS wolE 3.076, 3.075, 3.054, 3.104, 3206, 6.535, 3.586,
6.689, 6.932, 7.127, 7.3249] FIFHL Hole AL T 5 A
AthFig. 1). W 540 fle 2,400 pgmlLe] F=7HA] o] F
o] AgA AT

FRiEet 522 MMP-1 EP“—'."é' 2 N S3t 53
A3 A3 olA 7}aﬂga} 252 2,400 pg/mLe] FE7HR =
o] itk A& ERIBIILE o] Fe AAR REE FEE]

MMP-1 gHig o] kg9 OM?‘& FES vXeA sl s
A Hs68 MEZ 6 well plated] 23 vlS3IATE ©1F 2400 pg/
mLE F7 EEE sl 128 3 A5 T ik e Al X0

A1 AL UVBE XA 48A17F vl Fstal d5de uf
2] human total MMP-1 ELISA A& R3sle] = A}, 2T
ZFollA 7246 pgmLe] FE=RE MMP-1 o Z]
sl 42,147 pgmLE S7HE e A1 4
ZAH dElolA THRlER FEES AT A4S, TRIER =
9] ¥ HHHOE MMP-1 Tl o] Wgo] Thadhe Ag g
Qg = St} FRllES} FE5S 50, 100, 200, 400, 800, 1,600,
2400 pgmLe] FE= st F=H MMP-1 ©lde] Frvt
38,540, 35,593, 32,687, 21,020, 18404, 13,953, 11,586 pg/mL=
Zradte RS A = A9 tkFig 2). olE S JHHER 3
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Fig. 2. Effect of calendula extract on MMP-1 production. Media
was collected 48 h after UVB irradiation. Samples were treated 1 h

prior to UVB irradiation. *p<0.05; ***p<0.001, significant differences
between UVB only and UVB and sample treated groups.
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Fig. 3. Profiles of punctual test. Texture profile of untreated petals (A) and that of a soften petals via processed at 70 and 90°C, and pH 2.1 for

120 min (B)
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Fig. 4. Comparison of hardness upon softening conditions. Petals
were subjected under various conditions as indicated for 30 min of
process time with same letters are not significantly different at
»<0.001.
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