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Wwas LazaNsBnsau mmimﬂmfmawsiumsmuaumaamwmmﬂﬂwuma%wmmmmuw
maﬂsuaeﬂ Lwam’maa‘uawﬁmqmmwmmmiaﬂ@LﬂaaﬂLL@NEJ (Citrullus Lanatus (Thunb.)
Matsum and Nakai) iginegeaynazaty 85% 1avNusa A5n1sAN®I: NSENMITIULLUNSNeEaU
lunananaans (in vitro test) ‘[msmmammﬂsmm&uaaﬂsfmLLazawﬁmuaaﬂm%ummﬁ
DPPH, ABTS iaz FRAP mst,ﬁmaﬁmuumL%aéwangquWTUiuaﬁa(ﬁmﬂ%ﬁﬂmﬂwwﬁ (Human
Forehead Fibroblast cells, HFF)ﬁ’m%% MTT assay Lazn153tAa512RUsuNAnaa1anlaeis
Hydroxyproline Assay mﬂmmﬂﬁmLﬁaéﬁgﬂmaauﬁwmsaﬁﬂ Nan1sSAN®I: 15aiaLUann
WAl AaAR@IY 85% wovusa fUSuaAusRnTIULYINAD 32.60 + 0.84 ug GAE/mg extracts &
awgﬁmaumaﬁai” DPPH waz ABTS fidn IC,, AU 833.40 + 2.46 uaz 1655.48 + 0.05 pug/ml
AINAAL LLawﬂJﬂ’J'lSJﬂ'ljJ’liﬂﬁﬁuﬂ']iS@?TiL‘Viaﬂ (FRAP) WAy 0.23 + 0.03 mM Fe (II)/mg LAZWUIN
FUIUDIYAS NI ZLRD HFF WudwsisanufiuiupsasadaanwdsnwasTuiuiudinnudu iy
62.5-500 ug/ml LLma@aﬁLmammLﬂmummm 500 pg/ml LLawaJiJimmﬂaamLwaﬁiuﬁw
19.75 — 256.79 ug/ml LLS”H\‘I&T@%@’D'}NLUNUH 1000 pg/ml

summJ ﬁ']iaﬂ@L‘]JaaﬂLLG]\‘iIﬂJWU‘]J‘ﬁJ’]quBaﬂS’JﬁJ awﬁmuaumaaamuamwsmmumsaswmaa
mwuiumaam'} 2829 HFF muamaL‘ummu@\‘manmmsamfﬂwwmLﬂumammmwmmwafﬁ
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ANFIAgY: gNEN19EININW FsafnLlEnnuely

Abstract
Background: Watermelon rind is a waste that is not utilized, contains important groups
of vitamin C, fiber, and citrulline, which is an antioxidant and has a significant benefit to
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the human body. Objectives: The aim of
this study was to investigate the biological
activities of the 85% ethanolic extracts of
watermelon rind (Citrullus Lanatus (Thunb.)
Matsum and Nakai) Methods: These study
were in vitro test. The total phenolic content
and antioxidant activity were evaluated
according to DPPH, ABTS and FRAP assays.
Human Forehead Fibroblast Cells (HFF) of
cell proliferation by MTT assay and collagen
content analysis by Hydroxyproline Assay
from cell culture media with extracts.
Results: The results showed that 85%
ethanolic extracts of watermelon rind
(Citrullus Lanatus (Thunb.) Matsum and
Nakai) had total phenolic content was
32.60 £ 0.84 ug GAE/mg extracts, antioxidant
activities by DPPH and ABTS calculated
inIC_, 833.40 + 2.46,1655.48 + 0.05 pg/ml|,
respectively. The FRAP value was 0.23 +
0.03 mM Fe (Il)/mg. The HFF cell viability
increased with increasing concentration
of watermelon rind extract at 62.5-500 pg/ml
but cell viability will be decreased at than
500 pg / ml. The highest collagen content
was 256.79+24.69 ug/ml and concentration
at 1000 pg/ml showed the highest collagen
Conclusions: The extracts of watermelon
rind (Citrullus Lanatus (Thunb.) Matsum
and Nakai) had total phenolic compounds,
antioxidant activity and collagen stimulating
activity in HFF cell culture, therefore these
extracts the develop for cosmeceutical
products in the future.

Keywords: Biological Activities, Watermelon
rind
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Lﬂumammmwamsqmmy Fansh azdmps
Wapn i lUduEanudfurheansy Guie
{199 1INSLEUAD LLazlEISABILNG AaANS
Wufanuaaludedznn s wnsaann i
WAILAININUA RTINS TN MUSILNG LLaY
drulng ashdonuaslufifudiumdafien
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A5n15@nu (Method)

1. ASLaSaNAIDL19TYWINS

WA LUNUEIUANTT AT At iun1rI Y
g1eudd Tufuwey) A.0990 B.U1UNLLAFD
9.UATIYFUN

UnBanusslutmsdngs 1 Alansu andns
anuaza wazFuduiugne a‘umm‘ﬁﬂm
50 pernaldYE Lazihinrdnmms 85% LaNuea
Y5195 100 Gaddns Taandndield 24 $2Tug
ashuAvdnla (¢h 3 91) Aldsaudu shaaula
WAsedIunsEEATas ansarnfildUszme
LmﬁmyLmsaﬁﬂauswmgmemumsﬁimamm
AE (rotary evaporator) LLamﬁmmﬁmmﬂi@ﬁ
s LA ULEnnLlie (freeze-dryen)©

2. MsfinsUSInaaIsA A uazananig
Fanw

2.1 Asrvsunsuasusenauunan (Total
phenolic compounds)®

L5YUaNTarany Folin-Ciocalteu reagent
AT UL 111815 wazasazaiy LyLA uy
AISUDLIG (Na CO,) 765 Tadluans nauansane
LﬂaaﬂLLmTwmmwmu 1000 (ulAsnsue
faf88ms USu1ms 20 (WlAshms dua1sazany
Folin-Ciocalteu reagent Usunas 100 [1lasans
wazansazay Na,CO, Usuims 80 faﬁmam
Saft a1y 30 U 'mmmi@@ﬂauuaw 765
uTuins Toelinsaunage (gallic acid) +Tu
8150155 1%L U B U B A1RInIUS U el
Total phenolic compound 21AATINNIATFIN
199 gallic acid

2.2 MSNAFDUANGFLOUYADETY

2.21 MsNAFBUNE MDYy aBaTEAY

38 DPPH radical scavenging assay™?

LM3YNEITAZAY 2,4-dipenyl-1-picrylhydrazyl
(DPPH) Aanadiudy 0.1 fadluans uniusa
nauasadadanuasluiianuduinlugag

150-350 [lasnsumaiiadans U5unes 100 las
ams Aua1sazaly DPPH Usunas 100 fsﬂmam
Faldunan 30 wd ’mmmsmﬂﬂauﬂamaw
517 wluas §nse LLaaﬂmUﬂmumsmmgm
MUASWUSTYULTYY LaZAIKINAIAISBYAZANS
Sugisayadasz DPPH 7 50% (IC,)

MNFUN1T % Inhibition = A control - A
sample / A control x 100

A control fip ANNTAANEKLENUBINEUAILAN

A sample 7B ANNNTAANAULFIVDING
Bl pN

2.2.2 MINAFDUANS FLDYYABATEAIYTS
ABTS assay"®

LA YUFITaany 2,2-azinobis (3-
ethylbenzothiazoline-6-sulfonic acid)
(ABTS)anaiuds 7 §ad tuans nauiuasane
Wasauaslufianuduiulugie 40-600 tulas
AsHeafiafarsUsu1ms 100 [Wlasans wag ABTS
reagent U511915 100 (ulAsaas fel8idunan
10 317 Fnennsaanduaeasi 734 inTumns
lagld Trolox uassnesgulumsifyuifiyy
AsnamnAspyazssuseoyyadas: ABTS 4
50% (IC,)

223 msw@aa‘ua‘mg FuDNLABFTEAILTD
FRAP assay*

WiLLa15ava1Y FRAP reagent fisznaudng
Acetate buffer pH 3.6,10 fadluais 2,4,6
Tripyridyl-s-triazine (TPTZ) T HCI 40 $iadluans
wag Ferric cholide 20 fadluans nauludnain
10:1:1 (v/v) wasihluudi 37°C unan 40 il
Ny FRAP reagent U5ums 150 (ulasans Ay
ssafnEnALasY Aaaduiu 1,000 Wlas
nsurafiaddng Usums 50 (ulasang safield
e 40 snd Jamsaenauupanas 7 593
PN LUAS MUIELAN FRAP value (mM Fe (Il)/mg)
Wsuiuasana 1 88805y leglSeuisuny
#130101937% Trolox

2.3 mi‘m@aa‘ua‘ﬂs ﬂ'iu(s?] UAISLRUTIUIN
UDNLYRA®

11aa Human Forehead Fibroblast cells
(HFF) Y5111 10,000 cells/well 11 96-well
T 91991889988 D-MEM 90 %, Fetal Bovine
Serum (FBS) 10%, Antibiotic 1% tIuszpziian
24 FTu9 Tug CO, incubator A5 5% Cco,
E)E]J,‘Viﬂll 37°C LG]S%JﬂJE(’]SE[ﬂ@L‘]JaBﬂLLGNIMﬂ
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AanuLTuiulugae 62.5 — 1000 WlasnsSusafiafans lua1sanawsazauiudulsuiag
100 lulasans asluusiazran vuwad 1una 24 $2lue geaansazarsdmlafiuly (Assiulsly
miﬁmiwﬁy%mm Anaaanlula 2.4)

PAINNUULAN §15 Methyl tetrazolium 3-[4,5-Dimethylthiazol-2-yl]-2, 5-diphenyltetrazolium
bromide (MTT) AanuLiudu 0.5 Hadnsusaiaqans LﬁamaaumsﬁﬁﬁmammL%aé(cell viability)
nauar 50 [lasins VuTufifia 30 um A supernatant mawmya’mwmaamy Dimethy! sulfoxide
(DMSO)‘Usmm 100 11Asans 3 ’mmmsm@ﬂauuawm’mmmau 570 WA ARIAIUDSLTUR
ANNATIeuDEas (%cell viability)

NngaT %cell viability = Absorbance of treated cell/

Absorbance of control cell x100
Absorbance of treated cell @ AMAITARNAULFILDINGNAIDELS
Absorbance of control cell @8 A1NNTAANAULFIUDINGUAIVAN

2.4 A53ATIZHRUSINNARaa1LeRlag Hydroxyproline Assay?

8351909 U571 Hydroxyproline lagiasauansazaisunnsgiu Hydroxyproline finnuiud
119 1-5 lilAsnsusnfiadans HFUAITAZAIIUIATFIN hydroxyprolme 20 [wlpsamsAiu 2N NaOH
20 TuTAsans waz chloramine-T Usines 90 Tulasans vandunan 25 wnd mmmwm LazLfia
Ehrlich’s aldehyde reagent 100 {ulasang il 650C Hunan 20 Wi mfﬂ’mmmi@@ﬂau
UpaLEsfiaNE1IAdL 550 wiluwas Maduihasadadonunely meam\mm(fmmaawsm
HFF) waz supernatant VILﬂ‘]JZ’JSJ'Wl’]ﬂ’]i’JLﬂ‘i’lZ‘V]ﬂ‘ﬁﬂmﬂaamL'u'm Taguauny 2N NaOH 20 (ulasansg
1{1 autoclave 7 121°C Wuan 20 wd wartdhunauniu chloramine-T Usuias 90 (wlasins
ysidunan 25 w1 mmmwm wazdiy Ehrlich’s aldehyde reagent 100 lulasaas 1 lUyud
65°C 1Ju1a1 20 W1 mfﬂfmmmm@ﬂauumLLawmmmmau 550 U1 THLUAST AHINrIUSHe
ARAaNLAU (ug/ml) mﬂﬂﬁwgnmsgmum Hydroxyproline

ngas Collagen level = Hydroxyproline level (ug/ml) x 100 /13.5

ASIATIZHNNFAR N15ATIFBUENENISTIN TN DIEsERALUEaALalLLEAINaLTNAT mean + SD
LazdeeAamIeaaalasld One-way ANOVA @1 p<0.05 daifianuuensteagrediydidanis
el

Nan1sAn®I (Results)
NAMTENAFITIUEDALANLY $98 85% 1aNIUBa WUIHSDYazRINaNER (%yield) Wiy 13.49
1. ANSHIYSNNE1TUSEAD UNUDEN LLazms‘n@aauawgﬁmaaﬂ%mﬁu NANNTILATIZAUTUSL 15
Usznauilundnuasansainidnnuasly fadndie 85% wyusa wuddvsuies snsusznauilunin
WAy 32.60 + 0.84 ug GAE/mg extracts LLa“ﬂ’li%@aauﬁméﬁmaaﬂ%L@ffuﬁw%%‘ DPPH assay
ez ABTS assay Wuin ssafmUAnnuastufiadndiy 85% wuoa mawﬁmuaumaaaiw 833.40
+ 2.46 1Llar 1655.48 £ 0.05 fﬂﬁsﬂimamaaam RFTRRIRT] mimm'ﬁmma%smuaumaaasv
5.02+0.28 Wlasnsusaiiagans ds LLmﬂmNa%J']\‘iaJu%JmmaJ (p<0.05) mammm'\sasﬁumﬁmﬁmaﬂ
(FRAP) infiu 0.23 = 0.03 mM Fe (II)/mg maL‘Ussmmmﬂumimmmuwmﬂ mimmmumms
SR BupeEsANBLIADaTERNINANTAAR Fanns1epeedita 1Ay (p<O 05) @\‘ILLﬁﬁﬁzuﬁl’]’i’N‘ﬂ 1

J Chulabhorn Royal Acad. 2023; 5(3): 113-121 116



@1519% 1 A1 Total phenolic compound (ug GAE/mg extracts), DPPH IC,, (ug/ml), ABTS
IC,,(ug/ml), FRAP value (mM Fe (I1)/mg) vasansafaildnniasluiianadiy 85% Laniuaa
(mean+SD)

GRFRALR Total pheno- DPPH IC50(ug/ ABTSIC50 (ug/ FRAP value (mM
lic (ug GAE/mg  ml) ml) Fe (I)/mg)
extracts)

GUFGRIGIIERR 32.60 £ 0.84 833.40 £ 246 165548 + 0.05 0.23 £0.03

LA LY

Ascorbic acid 509+0.28% B B

Trolox
- - 16.40+0.43* 1.86 + 0.02*

(*p< 0.05)

2. msnﬂaamm5ﬂ'5°'mum'5|,wm'm'mummaa

ﬂ‘iw@um’lﬁﬂ’]iLWNﬁ)’lu’Ju‘UaﬁL"D’aamﬂa’]iaﬂﬂLﬂaBﬂLL(ﬁl\‘iIM 85% Lamuaamamaam e
Human Forehead Fibroblast cells (HFF) wua1a1saiatUdnnLeaty Aafadoy 85/ LANUDA
SR NI LN NEas HFF Aimnudiuiy 62.5 — 500 lulasnsudeafiadans wifiaanududu
1000 [Hlasnsusaiiafans MQ’]‘L!’J‘LLL?Jaaa@aQLll’rﬂL‘i’IEJ‘]Jﬂ‘iJﬂmJﬂ’J‘iJﬁﬁJ‘VIZﬁJZQS‘LJﬂ’]%"VI@ETB‘]J@’J%JH’]%'
afadenuaslufiatndiy 85% on1usa SZNLLG]ﬂG]’NE)EJ’NSJuEJa']ﬂaJ (p<0.05) meayiummm
mmimumimmmsammmaa WinfD 70-80% @auanslumsedl 2

A51991 2 $98axN1959ATINDUDASINILIAL (cell viability) Human Forehead Fibroblast cells
ANAFDUAILEISENALUADALASL 85% LaN1Uaa (Mmean+SD)

A1SNAFDY *ppazn1ssandinuaasad fnnudiutiu 62.5-1000 pg/ml

AN ypsaIsanatlaaniagla (mean=SD)

62.5 125 250 500 1000

1 08.86+4.49  100.74+1.45 113.91+£1.65 107.47+£1.57 100.52+1.33
2 107.47£3.49  11694+255 1290.04£1.57 112.67+£2.76 111.86+1.94
3 128.79+192  127.259+1.01 161.61+1.10 83.56+1.10 92.80+1.83
4 90.89+1.14 115.619+£1.33  128.09+1.77 103.95+1.86 75.80+1.04
) 82.59+2.86 91.54+2.04 135.89+2.57 122.00+2.00 115.47+199
Andy 103.52+£2.78* 110.42+£1.68* 133.75+£1.73* 1059311.86* 990.29+1.63*
Ascorbic 83.31+116 89.51+1.71 88.75+1.44 890.45+1.08 75.89+2.74
acid
UT (nguauauiilldsumamesaudisasadadnauasly) 100

(*p< 0.05)

J Chulabhorn Royal Acad. 2023; 5(3): 113-121

117



160
140
120

100
80
60
40
20
, 1 N KR K &

ut 62.5 125 1000

Cell viability (% of control)

ANULTNTI 62.5-1000 pg/ml vpsansainiUdanuesla (mean+SD)

W asanawdnnumely % Ascorbic acid

AR 1 AN LERNSDYaTN5TaRETRURLBad WIZLa g (cell viability) Human Forehead
Fibroblast cells fimagausigaisanailiantiangly 85% 1o usa

3. M53AsIzRUSINARaa1LaRlag3S Hydroxyproline Assay

mif;mﬂvwﬂﬁﬂmﬂaamLa;uw,ﬂ@arlﬂms?ﬂswmuiumaawavl,am Human Forehead Fibroblast
cells (HFF) UpeEsafaLUEnnwAcUfiafnda 85‘7 ENIUDA 1eY3S hydroxyproline assay wuil
miaﬂmﬂaammqimaﬂ@mﬁ 85% taN1UDA wmmwmu 62.5 - 1000 (ulAsnsusafiadans &
ﬂiuwmﬂaamww WAnannnsnseAulugadnie 21529 HFF 1Ay 19.75 — 256.79 lulasnsusie
fiadams F9fianuiudu 1000 Zaﬂﬂsﬂsmamaaamvmmsaﬂ@ mﬂsmmﬂaamwuma@ WYiNAU
256.719+24.69 fﬂmiﬂsmamaaam LLaEaNTU1#9511 Ascorbic acid mﬂimmﬂaamwuw LARa1A
msnsedulugadinig 2889 HFF wihdy 34.79 - 3775 (ulasnsudpiiafans SiowSuuisuisuna
maamL@umﬂ@mﬂmaﬂswmuiumaauww ‘A HFF upsansadadanuaslufiadngs 85% wniuea
LEiazANULTNTN (62.5 1000 ug/ml) Lag L‘]Jiimmwim’mﬂammmmimfmuma‘maaumamsaﬂ@
WADALESLY LLag §13119135131 Ascorbic acid llﬂi)’lllLLG]ﬂGl'l\‘IE]EJ’NﬁJuEJﬂ’lﬂE]JYl'NHﬂGm ¥ 0.005

m'sw‘n 3 ‘UimamaamLaumﬂmmﬂmsﬂswmuiumaawa Lam Human Forehead Fibroblast cells
(HFF) ypeasafaLUEnuaslufiataaig 85/0 PVIUDA (MmeantSD)

b A
U

Asedi YSunamnaaneuiiiinannisnseduluisasinizideg
fimnadintin 62.5-1000 pg/ml pasarsadaldanunely (meanzSD)
62.5 125 250 500 1000
1 29.63+0.13 3457+0.15 03.83+0.14 138.27+0.11 23210+0.27
2 14.81+0.09 24.69+0.10 03.83+0.11 128.40+0.10 256.79+0.09
3 14.81+0.10 29.63+0.13 103.70+0.11 123.46+0.09 281.48+0.09

Alndy 19.75+£8.55 29.63+494  9r12+570*  130.04+7.54" 256.719+24.69*

Ascorbic 3775+0.43 36.52+1.96 3751+0.43 35.04+0.74 3479+0.43
acid

UT (nguainaudiGildsunsmaasudpamsadaidoaunsly 85% 1a11una) 3158+0.86
(*o< 0.05)
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Jaunampaaau (ug/ml)

50

62.5

T..111

1000

ANALTNTL 62.5-1000 pg/ml Ua\‘lmsaﬁ'mﬁﬁaﬂl,lmiu (mean+SD)

B F5aiaannuwmaely

¥ Ascorbic acid

AN 2 fmwLLamﬂsmm@aammmLﬂ@mﬂﬂ'ﬁﬂiwmuiumaawawLam Human Forehead
Fibroblast cells (HFF) ua\‘imsaﬂmﬂa@ﬂLm\‘iiwaﬂ@mﬂ 85% LaN1upa

2sUs1ewa (Discussion)
MANISENEINUESUSENaUAURANTY
asafaannuasly Aadndiy 85% Lovusa
Fudumsafanuiy wazlunsnasaugnadiy
DUYADATLAILUUUINADY A1TNAFDUINNADA
Naany (In vitro) @1935 DPPH assay, ABTS
assay fignadmeyyadasy defien IC, Wiy
833.40 + 2.46 uazl655.48 + 0.05 (ulasnsu
ofiadans MU Feasiuldnansada L‘Uﬁaﬂ
uasludanslungulndiluadn wazdanafin
DULFBATE LLa”mﬂﬂ’]‘iﬂﬂ‘]sﬂuENW‘jJ’J']ﬂ'ﬁﬂﬂ@
L‘}Jaammﬂm Aafnday 85% Lon1una &
Usednsninlunisiinn1ssfadupeasysenay
\Bedeuspetran Ferric tripyridyltriazine
(Fe3+- TPTZ) a1nn1s@nE bane i LiuIngns
anetUaanumsludanuaiuisalunisidudn
FRFupeasANNDRYAB AT wazifin Ly
mwﬂumsmmmu WUIINRUETUIRTFIU
awsmuaumaaaiwaﬁ 1n155ATUDNEITAN
uLadaTERNIasane
LLawf«)’]ﬂﬂ’]‘iﬁﬂﬁ’]ﬂ’]iﬁﬁ%@i@@ﬂ@ﬂL?jaﬁ
wm’l mawﬁﬂiwmuﬂ'mwmmmuﬂmL?Jaa HFF
A a9 uiy 62.5-500 lulasnsuss
J88809 WazdANUFUNUSAVUTUINEITAAR
WanALs LU LISNARY WpUsHaasaia
AT FAssanTinazanassiais 500 — 1000
1lasnsusdaladang whdwglunariuinsgu

A1siT3mspauevgad YD 70-80% sTu
LAl iNIg1sanadanuwasly (dianu
WunwupaLsaat Lmamymmammmm@fm
suansafndanuasly fiafndigy 85% wynusa
Wae ascorbic acid miuamm%ﬂssmmm 334
awssaﬂmmLLawmmsLmeﬂ@mmsma&mWam
msaﬂmmﬂm WDSAMUIALNG Tag LHURSUT
lelifianuduisenigase
‘Zuehums’iLﬂi%ﬁﬁ%mmﬂgamLauﬁlﬁ@
mﬂmsmwmusﬁumaamﬂ 21899 HFF wudians
aﬂ@maaﬂumim fafnday 85% LoN1U9a
wsmmﬂaamLaumﬂ@mﬂmsmwmuiumaa
Wz deefitheauiuiu 250-1000 hilasnsy
ApIaARMNT ANIINFUAILANLAZEITUIATEIN
ascorbic acid wazazinlaingisanatuaan
wealuieepgaLfigl ((fwadiasayHFF) dans
%ﬂﬁ'}ﬂiﬁ%yﬂﬁmammﬁmﬁu hydroxyproline
Fanpna19pg19ddsd1asy (p<0.05) Huwaa 9
°E°V1mm'}wwmawﬁﬂiwmumsaiwﬂaamwum
mmLﬂmummawﬁmuaumaaai”LLawmmm
A15U5LNDUNDANUDANTINS

unag (Conclusion)
mﬂmmﬂmmﬁumufmﬂmsaﬂ@L‘Uaaﬂ
wesll fiadndiy 85% wynupa duduasada
WY WUFISUSEADURUREA wasfigns d1u
pRNABATY ANEATEAUATIRUTININYD YA
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