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Abstract
Background and Objectives: Crateva magna (Lour.) DC. and Mangifera indica L. Var. are native to Thailand that
are often pickled to extend their shelf life and enhance the flavor of food products. The purpose of this research was
to study the physical and chemical quality, phytochemical content and antioxidant activity of Pickled Crateva magna
(Lour.) DC. and Mangifera indica L. Var.
Methodology: This research investigated the laboratory production of pickled Crateva magna (Lour.) DC. leaves
and pickled Mangifera indica L. Var. pulp by comparing different raw material preparations prior to pickling: sun-

dried Crateva magna (Lour.) DC. leaves (DP-CM) versus non-sun-dried leaves (P-CM), and Mangifera indica L.
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Var. soaked in a dilute calcium hydroxide solution (SP-MI) versus unsoaked Mangifera indica L. Var. (P-Ml). These
were compared against fresh Crateva magna (Lour.) DC. leaves (F-CM), fresh Mangifera indica L. Var. (F-MI), and
commercially available pickled Crateva magna (Lour.) DC. leaves (M-CM) and pickled Mangifera indica L. Var.
(M-MI). Subsequently, the products were analyzed for their physicochemical qualities (color, pH, acidity, moisture
content, water activity, ash content, chlorophyll, and vitamin C and phytochemical content (total phenolic
compounds and total tannins), as well as evaluating the antioxidant activity using the DPPH assay. Compare the
differences in means using Duncan’s New Multiple Range Test (DMRT) at a 95% confidence level and analyze the
relationship between antioxidant activity and total phenolic content using the Pearson correlation test.

Main Results: The results demonstrated that the method of raw material preparation prior to pickling affected the
quality of pickled Crateva magna (Lour.) DC. and Mangifera indica L. Var. differently. Crateva magna (Lour.) DC.
subjected to sun-drying prior to pickling (DP-CM) exhibited a lower overall color change than that without sun-drying

(P-CM), while Mangifera indica L. Var. soaked in a dilute calcium hydroxide solution prior to pickling (SP-MI)

exhibited a lower overall color change than that without soaking in the solution (P-Ml). For Crateva magna (Lour.)
DC., pickling resulted in a decrease in pH and an increase in acidity, while total chlorophyll and vitamin C contents
decreased compared with fresh Crateva magna (Lour.) DC. . In addition, pickling affected the phytochemical

contents and antioxidant activity. The sun-dried Crateva magna (Lour.) DC. prior to pickling (DP-CM) showed the
highest total phenolic content, at 423.12+1.99 mg gallic acid/100 g extract, and a total tannin content of 22.39+1.81
mg tannic acid/100 g extract. Its DPPH radical-scavenging activity was 66.69+0.74%, with an IC50 value of
4.76+0.36 mg/mL. For Mangifera indica L. Var., pickling resulted in an increase in pH, whereas acidity and vitamin
C content decreased compared with fresh Mangifera indica. Ash and total chlorophyll contents varied depending
on the raw material preparation method prior to pickling. The SP-MI treatment showed a total phenolic content of
107.50+0.56 mg gallic acid/100 g extract, a total tannin content of 4.63+0.19 mg tannic acid/100 g extract, and
antioxidant activity of 75.23+0.92%. Furthermore, correlation analysis revealed a positive correlation between total
phenolic content and total tannin content in both Crateva magna (Lour.) DC. and Mangifera indica L. Var. with
correlation coefficients of 0.979 and 0.885, respectively. DPPH radical-scavenging activity was also positively

correlated with total phenolic content and total tannin content in both types of samples.
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Conclusions: Pickling Crateva magna (Lour.) DC. leaves using the sun-drying pretreatment method (DP-KN) and
pickling Mangifera indica L. Var. using the calcium hydroxide solution soaking pretreatment method (SP-MI) yielded
products with the highest antioxidant activity, total phenolic content, and total tannin content. Pickled Crateva magna
(Lour.) DC. leaves using DP-KN method exhibited 66.69% antioxidant activity and a total phenolic content of 423.12
mg GAE/100 g extract, whereas pickled Mangifera indica L. Var. using SP-MI showed 75.23% antioxidant activity
and a total phenolic content of 107.50 mg GAE/100 g extract. Therefore, these methods were selected as suitable
for producing pickled Crateva magna (Lour.) DC. leaves and pickled Mangifera indica L. Var.

Keywords: Crateva magna (Lour.) DC.; Mangifera indica L. Var.; pickling; antioxidants; product structure;

total phenolic compounds
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184 gallic acid TnalansdTunaluniag Aaaniuaes gallic acid Aia 100 NFNARIA1T4NA (Mg GAE/100 g extract)
FiassviBunnunuiiu Aaulasannda Namchot et al. (2013) TagiAeanaansarin 10 W1 faevinndu shansadaide
ATl 0.05 HdAN3 HaNFINALEN3AZANe Folin-Denis Reagent 0.5 1a8ART LAZA17AZANE 30 % sodium carbonate
0.5 Aadans antulliuEunnsdaeinaulild 10 faaans feiiald 30 wnil SadnnsgandAuuasTiAg LI AR
762 wiliums daeLases UV/s speotrophotometerTmﬂlsﬁ’iﬁﬂévu 11 Blank AU ndtFN UL uiie 81989109

NIMTFIULR Tannic acid InuansFurnluntiafiadniuunuiinga 100 nsNa13ana(mg Tannic/100 g extract)
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2.4 mﬁmmxﬁqwéﬁ’hu@%@%mz DPPH (DPPH radical scavenging activity)

A1NATDI Hatano et al. (1988) Tnatingsanataniuaatsuamns 100 Iulnsams ldlunaennnans
\ANANTazaNe DPPH (2,2-diphenyl-1-picrylhydrazyl) Aanuidudi 60 lulasiuans luaisazanaiuniuaa 3,900
ulasans wehlfansazanadniu fel3luiitiaum 30 uil SasnisgenAuudeTesiaethuazgAATLANT ATNEN]
ﬂaiu 517 urluiums Aqe Lﬂ?:'ad UVNis spectrophotometer (ﬁlﬁ’@ PG INSTRUMENTS aju T60 UV-Visible
Spectrophotometer) Inglldfav1narataeniueaiasay 80 11 Blank warunuansainluganiuas uAtfeaay
°M>Nmmmmmiumsﬁu&\m%@%m:mmmmiﬁ' (5) wazA i N NI uR ansaia T szAnannlunis

v oo
o o a

Ueansasay 50 mineilulaansuraNafans

o - (oD gARILAK - OD Faating) x 100
ANAINTD NI UR Y ABATY DPPH (%) = %)
OD 1APALAN

' A

18 OD AAILAN A AINIIAANALLAIIBITAAILANTNAINEIIARY 517 W1 TMAT LAz OD faating

B ANNIRANRULANTEFIRE WA INENIAAY 517 W TNAT

3. NIBATIZHRURNNALF

foyaildlumsinmsilfannisinimesas 3 o HANTINARBNYNUNNITATIZTAIINULTLIU (Analysis
of Variance) Wzl aetiiieAuuAnasaesALeaalngda Duncan’'s New Multiple Rang Test (DMRT) fiszfiaany
et 95% TmﬁLﬂmxﬁmmﬁﬁl,mﬂrmed’NmmwmmrjmiwLmzu:mum Lmzmmmzﬁ"yﬁuﬁswdwqw’éﬁm
@‘Lésg.@@meL@:ﬂ?mmmiﬂi:n@uﬂu@aﬂﬁ“ﬂuumﬁ%ﬁ?j Pearson correlation test Iae/l411/sunsn SPSS (SPSS

software for Windows, SPSS Inc., USA)

Results

1. HATBITENIIABIBIDALNINN NAIENINUALAT VAN NN UAZN N0

AN Table 1 ‘wm'ﬁmimmmm@m'@miLﬂgﬂuLLﬂaamﬁaﬂﬁﬂﬂwwoﬁ’mﬁmmduﬁﬂ Inel DP-CM, P-CM uaz M-CM
azilAnmnuadng (L9 mnuifludinaes (b") uazaanuifludiden (-a%) anaaidieifisuiy F-CM wazifiediaszaingg
wasuulaadlngsaunudn DP-CM fidnnslasuulasilngmuiiasndn P-CM aealusdAtynana (p<0.05) uay
WUAIN3Ae9azdenaseAIN LAt AR 9N EdaLN Tae SP-MI, P-MI 4182 M-MI azlAIANA319 (L) anad
defeuiu F-MI uazifiedinssinnsulasuulasdlagsaunudn SP-Mi SAnnsulaauniladlagsudesndn P-Mi
aenafliadAtynneaia (p<0.05) a1n Table 2 Uaz 3 wudwmmm%mm@ﬁiﬂﬁﬂﬂﬂﬂﬂ?ﬂ'ﬂul,l,ﬂm@mmwé’mmmlﬂu
nsasing UBanninee Bannnaaliiadiomn LL@zﬂ?mmﬁmﬁu%mrjuﬁ’] Tn2l DP-CM, P-CM uaz M-CM azilAn pH

anad 5u1unIaiNau 15unuaaalsiagiandnanatuazlFuinnmiudanaadaiausy F-CM Iagwian P-CM
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T pH A1 WazUTNIUNTIALAZLTNN AR AUTZIN91 DP-CM 1ay M-CM waznudn P-CM Hi3uimaa lsilaaianun

a

44n91 DP-CM ati19ltiu a1 Atyn 194 (p<0.05) hazldunnsneann M-CM atinaliud1Atyn19ada (p>0.05)
TanETiANImefuanFAA (a,) wazil3unuLdnues DP-CM, P-CM, M-CM uag F-CM Tddaruuansnaiuasinad
WadnAtyn1eans (p>0.05) mewufjf]mmmmﬂmﬁiﬂmﬂfmﬂﬁmuuﬂmqmmwﬁm pH 3untunsm UTunoudn
Bunnunaelsiladionun uaziFunnAnfiugseszainan g SP-MI, P-MI uag M-M| azilpA1 pH s 1Bunaunse

anad L3N E AT N UAae IINARTUNA A NTL LazlFuadnRudanadiameuny F-MIl Ingwudn P-MI |

=)

pH #N uaziununa Usnueae lsNasiaunALa s TN BANHNTINIT SP-MI 1Ay M-MI atinalitdAtyniead

£
aaa o

(p<0.05) TunnuzAainasuanfas (a,) 199 SP-MI, P-MI uaz F-MI ladfiaanuuansnaiuatinadis g1 Atyniead

=)

Y
° o

(p>0.05) LaznT9AasdINARaN AT LIa9L B Uit 1 RTREN Aty Naa (0>0.05)

2. uAY9938N170095101 F1uA 71 e e e ANANIYNA 1FNI0MUNWIEN UAZYNENITAIUYYABATEIBINUIUAL

CALIABN
a1n Table 4 WU4I1N17AB9AZAIHARDLTN1ME17U sz na LN U ANAVIIUNA USHN w1l was AN NANAUS
FENINONENNIFUEYYARATT tael DP-CM, P-CM uay M-CM azfilfunmuunuiuuazliniuansisznauiuaand

saNguileWuiy F-CM Tag DP-CM Hifsnnianssznauiuadndisunnuas Bunouunuiiugsign A 423.12+1.99

a a o a '

FAANSUUNAANFAD 100 NFNATATA WAL 22.39+1.81 NAANTNWNUTNAD 100 NTNAFTANA ATNAIAL TIADAARD

! v !
a a o

Augnsnissinuenyadasengangn Andufesns 66.69:0.74 uazAAandndunatsainiidse@ninnlunisdudsn

1 |
1 o a A o o o aa

Satiaz 50 NUAANER Aa 4.76+0.36 Aadniusalanans aet1eldad1Atyn19ania (p<0.05) uazwudn M-MI Jiffuno

q

| '
A = o

wnuiukazFunadnlseneuueandangaiaiausiyu F-MI luanei SP-MI way P-MI H13unauunufiuuazisunnd

a

' -
=< a

ansdszneuuedndsnaleWeauiy F-MI Seaanadediugninissinueyyagaszaas M-Ml Ngeign Anduienns

¥ ' |
v Ay aa o

78.97+0.96 wazAAMdNduNansaiadilsr@nsnmlunisdugsnianas 50 NRAEN4N Aa 4.85+0.75 Aa@Aniusa

Nadans et lladAnyneaia (p>0.05)

3. HAN9AIATIEIAINANYTUS T I B s1lseneulusAndvianae 15N nunuduiuue Lmzqwﬁ?)wm”’zu
AUNADATE

a7 Table 5 Wud A @A USIEMINe TN uansLlssnaUTue AN danu aLas Bun U A 104
rjmiwLmzmmumﬁmwﬁuﬁuﬁ’ﬁ ludeuandaesndnlszansanduiug (R) winfu 0.979 uaz 0.885 flszsv
P < 0.01 MINATAL m"]muﬁuﬁuﬁiwdwqm’énwaﬁmwuu@%mzﬁfmaﬁ DPPH wazSanmansisznauituedndionmn
mmrju‘fwmezm\iLmﬁm’mﬁuﬁuﬁﬁﬂuﬁqmﬂﬁwﬁqﬁuﬂi:amémuﬁuﬁuﬁ’ (R) ¥infiu 0.981 wax 0.871 fiszi
P < 0.01 AMNATAL LL@zﬁmmﬁ“uﬁuﬁ’awdwqm‘éﬂﬁaﬁmﬂwaﬁmxﬁqﬁ% DPPH LL@zm@mmmuﬁu%wmmmduiﬂ
WATHZNINILNH AN NANAUSAWlWEIuansae mz{uﬂixaw‘ﬁrwﬁuﬁuﬁ’(R) WU 0.987 WAL 0.805 N9LL P < 0.01

FNAAL WASNLF AN ENANTUS Iz 90N BN 9F 1 1aLLABATEANERE DPPH WATN19AualyasaszaIne 1C50 184
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nuinuazdziouundmudiusiulmdsausaAdulscAnsanduwug (R) Wiy -0.762 uaz -0.839 NzAw

P < 0.01 ANANAL TedanndasiuAanduRussznIneAmnududunan satailse@nsninlunisdudsnfaaas 50

wazil3unuasdsznauduadandivunaresdnnuuasusiovunianuduiusiuluidausonsn

Auds=@ns

ANFNRUS (R) WinAU -0.763 waz -0.991 N3eAU P < 0.01 AMNAIAL LATANENENAUTIENINAIANN TN TUN A4 R

HlszAnBnnlunisdudaniasas 50 uazlFuinunuiivianuagesiuiiuaznzdonuiannduiusiuluday

Fne ANENLILANTANANAUS (R) WinAU -0.686 NAL P < 0.05 waz -0.858 N9FL P < 0.01 AMNANAL

Table 1 Effect of pickling methods on physical quality of Pickled Crateva magna (Lour.) DC

and Mangifera indica L. Var.

Color parameters

Samples

L* a* b* AL, Aa*/a, Ab*io, Ae
DP-CM  36.50+0.52° -0.36+0.07° 20.1620.06°  -0.14+0.01 -0.98+0.01 -0.18+0.01 17.39+0.15
P-CM  35.70+0.02° 1.18+0.04° 19.77£0.09°  -0.16+0.01 -1.07+0.01 -0.20+0.01 19.15+0.02
M-CM  41.41+0.31°  2.31+0.29"  19.61+0.10°
F-CM 42.54+0.46" -16.04+0.10° 24.61x0.11"
SP-MI  83.75+0.01° -2.77+0.02° 17.07x0.03°  -0.08+0.00  -0.57+0.00  -0.02+0.00 8.21+0.01
P-MI 83.52+0.08°  -3.66x0.09° 23.28+0.10°  -0.08+0.00  -0.43+0.01 0.34+0.01 9.96+0.08
M-MI 77.25+0.06°  -4.76+0.08°  20.68+0.02°
F-MI 91.11+0.06°  -6.38+0.02°  17.43+0.09°

*P1n the same column of Crateva magna (Lour.) DC with different superscripts means that the values are

significantly different (p<0.05). *“In the same column of Mangifera indica L. Var. with different superscripts means

that the values are significantly different (p<0.05).
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Table 2 Effect of pickling methods on chemical quality of Pickled Crateva magna (Lour.) DC

and Mangifera indica L. Var.

Samples Moisture content (% w.b.) pH Total acidity (% D.W.) Water activity (a,) Ash (% D.W.)
DP-CM 84.51+0.15° 4.32+0.06° 0.13+0.01° 0.970.01"° 2.13£0.21"°
P-CM 85.84+0.39° 3.48+0.01° 1.03+0.01" 0.9720.02"° 1.93+0.18"°
M-CM 90.7420.15" 4.14+0.01° 0.28+0.01° 0.970.01"° 1.89+0.20"°
F-CM 85.400.16" 4.96+0.02" 0.08+0.01" 0.98+0.02"° 1.91+0.27"°
SP-MI 88.33+0.10° 2.82+0.01° 0.48+0.02° 0.97+0.01™ 1.56+0.19°
P-MI 88.63+0.12%° 2.73+0.01° 0.780.01° 0.96+0.01™ 1.68+0.17°
M-MI 87.50+0.36° 2.81+0.00° 0.53+0.00° 0.97+0.00™ 1.62+0.21°
F-MI 88.75+0.10" 2.3920.00° 1.75+0.01° 0.97+0.01" 0.1620.01°

*P1n the same column of Crateva magna (Lour.) DC with different superscripts means that the values are

significantly different (p<0.05). *“In the same column of Mangifera indica L. Var. with different superscripts means

that the values are significantly different (p<0.05).

Table 3 Effect of pickling methods on chemical quality of Pickled Crateva magna (Lour.) DC

and Mangifera indica L. Var.

Samples  Chlorophyll A (mg/ml)  Chlorophyll B (mg/ml)  Chlorophyll Total (mg/ml) Vitamin C (mg/kg sample weight)

DP-CM 0.61£0.02° 0.1920.01° 0.80+0.02° 105.50+1.09°
P-CM 0.59+0.02° 0.27+0.02° 0.85+0.03° 125.81+1.81°
M-CM 0.66+0.01° 0.1920.01° 0.8520.02°° 110.78+3.62°
F-CM 1.76+0.01" 0.79+0.02" 2.5520.03" 171.44+2.14"
SP-MI 0.060.01° 0.11+0.01° 0.170.02° 83.95+1.82°
P-MI 0.08+0.01° 0.14+0.02° 0.22+0.03° 124.26+2.96°
M-MI 0.0520.01° 0.09£0.01° 0.14£0.02° 115.74+3.73°
F-MI 0.01+0.01° 0.02+0.01° 0.04+0.02° 202.09+2.07°

*Pn the same column of Crateva magna (Lour.) DC with different superscripts means that the values are

significantly different (p<0.05). *¥In the same column of Mangifera indica L. Var. with different superscripts means

that the values are significantly different (p<0.05).
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Table 4 DPPH scavenging activity, IC50, total phenolic contents and total tannin of pickled

Crateva magna (Lour.) DC and Mangifera indica L. Var.

total phenolic content (mg tannin content (mg % DPPH radical
Samples IC50 (mg/ml)
GAE/100 g extract) Tannic/100 g extract) scavenging activity

DP-CM 423.12+1.99" 22.39+1.81" 66.69+0.74" 4.76+0.36°
P-CM 115.91+1.99° 4.71+0.16° 36.24+0.96° 20.80+0.50°
M-CM 247.88+1.05° 9.11+0.42° 43.3040.70° 5.65+0.56°
F-CM 97.44+1.79° 3.39+0.30° 29.21+0.22° 49.40+0.45"
SP-MI 107.50+0.56° 4.63+0.19° 75.23+0.92° 15.45+0.38°
P-MI 97.68+0.49° 4.52+0.19° 73.81£0.22° 16.06+0.23°
M-MI 338.09+2.66 6.49+0.60° 78.97+0.96 4.85+0.75°
F-MI 180.32+1.67" 4.98+0.75" 77.35+1.27° 11.77+0.91°

*P|n the same column of Crateva magna (Lour.) DC with different superscripts means that the values are
significantly different (p<0.05). *“In the same column of Mangifera indica L. Var. with different superscripts means

that the values are significantly different (p<0.05).

Table 5 Pearson’s correlation coefficients of DPPH assays verus to IC50, total phenolic content and total tannin

Samples TPC vs TN DPPHvs TPC DPPHvs TN DPPHvs IC50 IC50vs TPC IC50vs TN

CM 0.979** 0.981** 0.987** -0.762** -0.763** -0.686*

Ml 0.885** 0.871** 0.805** -0.839** -0.991** -0.858**

** Means significance at p<0.01 and * Means significance at p<0.05

Discussion

v
' °

Muiiwaraziouuniesdlsznevaasansdszneuiuednduszieulalinanuessandina daiuiewlasl
d‘ o o a aaa al %’ = 1 1 dl = 1 90/ a a
nénAtyenInfindizenduinnaluiis aannimaaesnudInisaesdanasen sl aauiaesiuuiaindiaes (-a%)
{udung (2%) a1atiiasannifiuiningnaednuiiNiun1snesngedsna liiianisaanadaaaaaalsiasd (Moyano
et al., 2010) LATNITABNAINAFDAIAINNATIN (L*) 1a9NzHaaitnanaaianFauiisuiuiuuan e asudanng@end
oA ! py e a o  laaa o ~ a o a'
fudwdesgewiiasanieuladinaiuessendinavindjiseniuanstszneuiuednd Yszneuiunszuaunisnead
, 3 o a = = o a A , P o 1 °o o o co o
udgnnadauaziinnisanane waznswisendngaunuzaasungnianiaenuaziunaunisaesinilewlaiduda

AueandiaulueiniAialfiseanaiag@uinia (Rattanapanon, 2014) NENLNTINIUNNIABIAIHAIAIINATNS (LY)
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