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Developing Stage on Phytochemical Content and Antioxidant
Activities in Karanda Leaves
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ABSTRACT: Karanda fruit (Carissa carandas L.) is an indigenous fruit in Thailand and it is available in all parts of
the country. The fruit is popular because of its good taste with sour and sweet flavors. However, production of karanda
fruit is dependent on seasons as the crop does not yield fruits all year round, and the fruit is available in the market
in some seasons and rare in the others. The objective of this study was to evaluate phytochemicals and antioxidant
activity in leaves of karanda at different leaf development stages as karanda is an evergreen plant and leaves are
available all the time for all growth stages. The information on phytochemicals and antioxidant activity in leaves of
karanda might provide the possibility to use leaves as a substitute of fruits for production of these phytochemicals.
The evaluation was carried out at three leaf growth stages including young leaves, fully expanded leaves and mature
leaves. Mature leaves had the highest total phenolic content, total flavonoid content, tritratable acid, vitamin C and
total soluble solid, and the values of antioxidant activity determined by FRAP and ABTS were also highest. Fully-
expended leaves had the highest values of antioxidant activity determined by DPPH. The information in this study
is important for selection and utilization of karanda leaves to obtain high phytochemicals and antioxidant activity at
different leaf growth stages.

Keywords: Carissa carandas L., phytochemicals, antioxidant activity
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unun

Nzuali (Carissa carandas L.) agluasd
Apocynaceae ﬁ%mﬂfyﬁa Karanda, Carunda
uag Christ's thorn Steuilasau wu wzunalaiy
T wnuuas wasmnEanan uzwnalmiflunals
TusuituilesfliaviefigunsofuiRaauald
paantiall wsazilunlugauieunqeniaui
nengnan wzwabidluldnugatsranm 2-3 wes
waengduiiddinmady ddudlumnuuvay
gnadnnn ludluludes lupBifeunas danely
Wandes Taulunudndundauly nasluwas
FaaluBen luseuiduns Auludu fenenuuyte
n3¥an (Cyme) fgenlulnddansean uaLlugLinga
NaNs HoBey naseudnne uauniduAsuyauy
AwpadnauNaumAn WAAKLY H 6 W& (Kumar et
al., 2013) mmqimﬂuﬁiﬁﬂﬁﬂﬂmnﬁﬂ flundau
adeluso afu wWaen .0 lu wa Laziuas N
nstan lluneinenasulng aannsdnsnudn
lugadlnen il lussmeduie wazwuviald
Tudtiede urunliiilufafidanunumiuse
anmnandenfiufondege Sasmmanmeasuing
mmanﬁu&mwa%mxﬁLﬂumm&gﬁﬂﬁ’lﬁmim
U9rie Wiy Teatunan Taansie lsAnnainy
mela lsadalawes 1safia dnanens wazanainis
Au flasiunisdniay anld tngeriala tngedu
fHasiudauuaiiGauaciosa Wudu venanily
NINIsLRNgwLINRan s nueyyatarelssnm
[Fi’N’] (Bhaskar and Balakrishnan, 2009) A3ANE
ferfln uaziFunnesansd Aty wazqNEnIg
ndaanen lufnuazua g dsuanuaula
dnlutlaqiiy duiReafuzuaUTEinmanEng
ATTNATUFNNT g Rleyeyaatuildsunag
aenaan e Ul HeeaunisAne wudn
zﬁﬁ'mr‘Tmm34xmqi‘w'ﬁ’lﬁ@zﬁimuﬁqwcﬁfﬁmﬁﬂ
LLATI3e wazi3a 1§un Escherichia coli, Staph-
ylococcus aureus, Staphylococcus epidermidis,
Aspergillus niger waz Candida albicans (Bhaskar
and Balakrishnan, 2009)
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sz iihidudauiitinanuindasmem
71981 Sadek et al. (2013) A9N13UsziRBANN
aru17nlun s ueYyaaaITaIN luTeINE Wi
IagldFvinaza1tlANANSAWNLINNNT M dNTani e
ananuinliifanssunsfueyyasasyluly
mmq‘iﬁzg\i%mﬁﬂ 4.88 HaANTNABNTH 9898930
AD LMuea 71 3.61 HaANsuAaNsY (Sadek et al.,
2013) warsanuin lulunzunlinanssunisdin
ayuyadaslugiue Catalase, Superoxide dis-
mutase, Glutathione-S-Transferase, Reduced
glutathione 1‘71'5?maéT‘uﬁqﬁ@ﬂﬁmﬁm’m@%@@mz
fiBunns 1.9, 42, 146 uay 50 lulasluase
Jaansu maNatsu (Dua and Nupur, 2013)
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gﬂéw%qﬁﬂ‘j:rm:mﬁu@ﬂLmzmﬁmmmﬂu e
Wunaunainniadlasuniasinseaianazead
sznavuagwias (cell differentiation) (ANyny,
2554) 1l mﬁ‘L’ﬁQ_,Wn\iﬁﬂu (Vegetative Growth)
mm?rmLﬁuimmﬁwmmﬂumqﬁ Tudausiie
GuaanannudavieBuidanla laufeBuiana
an (&, w.1.1) ilasannsvazimunnisituns
inlAan s aeuutladlasaa i aLazn i
sasutad 39n17ilaunlasfananaiganaliifn
nsulaeuntlasdnenemaniinielumadane i
Fannsfinenuazeszaznegnidserinnnigns
nonEARluEaNzUaTY WU szazN9gNURINA
fluasiaAna (L, a* uaz b*) Bannseniiazans
il Funadeniud unoeuinlaeniui
vain Fnaitueaniiaan panagnansnlunnsdny
auyaBaszuUL DPPH tnemagniluszesfiflaud
waziBnuanswgninAiiuasianssuresanafing
AYYABATZNNTIGN Tmﬂﬂ?mmmiqumﬂmum
797 mmqiumwmwu WHanadnisgnuInTu
(mqamum, 2556) u@ﬂ@ﬂﬂumm‘lui’mmuﬂw
ANENATR9TTEAAUNNT1R98eA TUaew LAy
WATBTHY AU 10 WG AnAuRdefTaIu
AUNLT waTNTAIIZIANAINNTa I 96
ﬂﬁﬁ’?m@@ﬂ%m%u e 1435 2,2-diphenyl-1-pic-
rylhdrazyl (DPPH) n1stlsziiumanuanunsnlunig
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a19umeg LA AmAuT waz butylated hy-
droxyl toluene (BHT) Failein IC,
LAY 21.82 ppm AMNAIAL WANANNUANTATA 1aNN
WAAAINYBAYFEURUTINAAATANTHLTN DA T
UsznevLifluednugeiign Ae 2186.70 faansuay
yael ra9nsaunaansaluLie 100 niu (Hnwns,
2557) ag19lsfnndgalununisAnelusses
memmm‘lnﬁi@ﬂ?ﬁmmmiwqﬂmmﬁﬁ'mmmu
sfansinunldssland Faduaaldvantsfne
sralzwmEINTgaed iy lunzwalisanisdsunuans
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T 1 siuslavie Nezavinasend1asu 2 wng szae
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WAKNERT 45 ATTUNLAL 1 : (2560).

2. NMSLATENA2RENS

RN e Usesnd  dudn
fnsiAufet1slunzua Tulaafusaonnn 3
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VIRITNEN AR

3. NMSENART
nnnranmesALsznaunaualaaslunzwnal
Uszensipnaianisresasnnl uazdounin (2559)
TnedasnatiralunzunavfiduazidaniBunn 1
nin ldluaanganauin 50 Haaans BN Metha-
nol 1531m3 10 RAGART (e dneAsaaeing 100
RPM iflutaan 24 $alud nsasdnenszanensediins
4 Fluanade i de wdaihliAnsesiseli)
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Taueadnann UseynsManisve Krasaetep
(2012) 3LATNEUAIINAINITD MUNIFNUBLLABATE
Tmei3 2, 2-diphenyl-1-picrylnydrazyl radical scav-
enging activity (DPPH assay) (ABTS) and (FRAP)
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47T ANNLHUNIINARBILLIL Completely Rand-
omized Design (CRD) wazuFeuidieudniadsing
A9 Least Significant Difference (LSD) Vii:ﬁumm
e 95% 41u9u 5 40

NANISANE

PFanndsngnial wazauansnluly
sreizAnNN30 s URAN ST 3 3zei vin 15K ansilss
neLRueANTann tiununsaTlnnesld Fnndu
% ansuiefazanarinlg (Table 1) LATAINAINITD
’Luﬂﬁiﬁuédfausjﬂﬁmiziugﬂmﬂa DPPH, ABTS uaz
FRAP (Table 2) uansiuadneliadAyn1eala
anduludnenzaesansanlauee s azingdn
sraALNNN ATl T B An s
fiu (Table 1) HaRIANTUTLHULTNNMAN TN NI
wlulureanzunaie 3 szaenudn svazluwn u
seeisTiTi B eneuTiuednsiaina nsadila
wanld vesuiafiazanenivlg wazanuanmngoly
nwﬁué&awa%mx‘lugﬂmm FRAP mﬂﬁlqmﬁw
AedAty 7 99% mndndy aniuludandaiy
% wAnsinsegneiTudAtR 95% dauszezluun
arnsnbidefidusnisnueyyagasylugiues
ABTS wararnannisalunisaularluglues
FRAP ldannfigaasihefildnsny 7 99% (Table 2)
wazgzazlumaannganignliidasidusnissiiu
auiadaselugLee DPPH assay mn‘ﬁ'a;m@ﬂwﬁ
ednfty 7 99% (Table 2)

anstsznavduaanluszarlunnlddiuiuans
mn‘ﬁlqm‘ﬁ' 2,168.40 mg GAE/100 g FW 7298391
Aasvasluinganalilsuaae 1,334.00 mg
GAE/100 g FW a@qulusrasludaulsifFuindas
figail 1,334 mg GAE/100 g FW (Table 1) ansilsz
naunatlauens sz lunnlFliuinansania
uetFRagAT 1,022.10 mg QE/00 g FW 794a9
e luwaaiadiFunn 1,000 mg QE/100 g FW
dauszarluseulfiliunmanlovendifesiigad
923.50 mg QE/100 g FW (Table 1) 3snaunsafi
Innsald (titratable acidity, TA) aINNANITNAASS
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Tuszeluunlifiunaneaiilninnldldgefianie
0.45% se9asanAaszazluinaanalylsunui
0.32% daudluszazluganlsiBanmnsadiinmnlé
1&esigndi 0.30% (Table 1) Amiiud waziffunn
geaudefiaraneinld Tusrarluunlvunm
NG Lmz‘]_l??mmmmLLﬁqﬁamwﬁﬂﬁmn%m
71 56.77 mg/100 g FW uaz 9.30 ®* 384058178
szuzluinaann il USunndniug wazdsunn
paufafiazanetnlé 54.55 mg/100 g FW uas
6.20 *™ douluszezludeunudn I Eunndnitu
7 wazihunnresudeiiazanetinlfenigai 51.11
mg/100 g FW uag 5.90 °°™ (Table 1) ANNAINITD
lunnssnueyyadasyi Ly DPPH assay Tusvezly
L‘wmmmlﬁmﬂiéﬁuﬁﬂﬂiﬁmﬂ%a%m:mﬁﬂ‘ﬁ'@m‘ﬁ'
47.26% sevasundaluunlfidefidusnnsdiu
a1adATET 36.48% daululuseuliislafidusing
ﬁm@%@%mzﬁ@ﬂﬁ@mﬁ 35.16% (Table 2) A3
ANNIT0 IUNNFFUOUYABATILLIL ABTS assay T
srazluunanunsaliilesifuinissinueyyasase
funniiged 32.94% sesasniesceylueeuily
Lﬂﬂiﬂ,ﬁuﬁmiﬁmﬂwaﬁmﬁ 14.10% dowluszee
TumaanalFidefifusnnsnueyyadarsieniign
7113.12% (Table 2) AANAINTDLUNTFNUB LA
fazUUL FRAP assay alusvarluun wognls
pauannsnlunssulavzanniigal 17477.00
mM Fe(I/100g FW sasasanfeszeslumaanad
TWaruaunsalunisdulansdl 7794.30 mM
Fe(I1)/100g FW dauluszazluaauliaaugnungm
‘Lumﬁu‘l@mﬁmﬁ@;mﬁ 7628.90 mM Fe(11)/100g
FW (Table 2)

Y1508

TuusazszazlunisAnenafeliiinisazas
FHIANINONERAT YFBAYINAINNTD UNI96Y
anyagaszaiafiie wanseiuly nsiluszasly
wiifuszeznidiuinuanmmgneaiinaiaaiin
annanluseazau Wasinanssaslunnilusyesy
PR = o
ludefguan asenaiuganme lianisazanans



340

Wqnmmﬁifﬁu‘lnié’mﬂﬂdﬂm:ﬂxﬁlu praaziiuls
ANNNNIANENTEY TN LATANLY (2557) qld
RIN3ANEIANEIN1TD IUNNTL Tz IndqY
won lugen warluwnaesiFew 10 aeug a1n
AudRdaNTaudunys Tnanudiansanineniues
mn’LuLLrimmv;GwﬁuﬁfﬁwﬂumLﬁqﬁmwmmm
Tumssuiulanzanniign daudiafienuaas Shiow
and Hsin (2000) #1n13An=13u 4819 Ba AN
Famualuszasluden wavluunvesuudniess
AR Lazansediued nudanssyneuflue
anvaualuisrtinfiauassasianans
wAnFnsaenelia ATy Taewnansiueanvsan
unniigaluszerluseuradlunnfniuesidliunm
'17{ 20.9 mg GAE/100 g FW lLa¥ 83.6 mg GAE/100
g DW uazflafisneanunisAnsnaiaiazFunnees
ansrnueyyasasyluluwazaeni ﬁ')é‘%\i 20 gnel

WAKNERT 45 ATTUNLAL 1 : (2560).

g wudnL Banuanssinuayyasasy lulusihdnisn
sranslfinnnnd lupeniun ey Gallic acid Ny
TuluwhfdREunngaign TnadFunamnnign
Tulunsaganesiu SKM13 (17,883.68 mg/100 g
DW) (gandend, 2557) A miuilunmunsaitlnimam
18 Buaidnning wazdinnnuesdsnazaissin
o \ oA A o
16 azmunnnlulunzunnlssazlunn Weeudy
luszazinaann wazluseu adraliud Ay Tae
dl = é’ o o 1 [~3 =
Waluleguinau UsuinansdrAnyfe) Aazd
1BuauinIunNllsqe Gaannuan1maaaeyin i
4 e . o
anusoiaantddsslagiiannlunzunalvnseay
| v o ° v 5 i’/ -:sll
e I wmunzandunisdnldlduanau visil
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WesanluusazsrazazilBuiniansngnmail
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Table 1 Quantity of inhibitors the formation of oxidants FRAP, DPPH and ABTS in Carissa carandas L. three stage.

FRAP DPPH ABTS
stage development
mg per 100 g sample (% Inhibition) (% Inhibition)

Leaflet 471420 b 13,028 a 791.60 a
Early mature leaves 4809.40 b 10,596 b 800.60 a
Late mature leaves 10383.00 a 12,763 a 61790 b

F_Test *% *% *%

CV (%) 15.01 6.75 411

"Walues followed by the same letter in the column are not significantly different p<0.05.

Table 2 Quantity of phenolic compounds, flavonoids, Acidity, vitamin C and Total sugar. In Carissa carandas

L. three stage.

Phenolic Flavonoids Acidity Vitamin C  Total sugar
Stage development  mg GAE/100 gFW  mg per 100 g % Titratable mg per 100 (Brix)
sample acidity (100%) g sample

Leaflet 1,353.50 b 923.50 060 b 4540 b 590 b
Early mature leaves 1,334.00 b 1,000.00 060 b 48.00 a 6.20 b
Late matue leaves 2,168.40 a 1,022.10 0.90 a 49.70 a 9.30 a

FTest ok ns ok B o

CV (%) 9.94 10.61 10.13 3.93 3.34

"Walues followed by the same letter in the column are not significantly different p<0.05.
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