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ABSTRACT

Somkhwai (Garcinia pedunculata Roxb., G. pedunculata) and Somkhaek
(G. atroviridis Griffith ex T. Anderson., G. atroviridis) are Thai medicinal plants found most in
the southern area of Thailand. This research aimed to study (1) growth developmental stages on
the physical, chemical and antioxidant properties of Somkhwai and Somkhaek fruits. and (2) hot-
air dehydration time on the physical, chemical and antioxidant properties of Somkhwai and
Somkhack slices. It was found that Somkhwai and Somkhaek fruits from the 5" developmental
stage (maturity stage) had the firmness of 11.47+1.71 N and 7.64+0.33 N, and hue angle (h°) of
84.03+£2.31 degree and 92.54+1.13 degree, respectively, which both values were significantly
(p<0.05) lower than those of other stages. The Somkhwai fruit at this stage also contained highest
in the total phenolic content (TPC) of 5.34+0.10 mg GAFE/g (db) and DPPH scavenging activity
of 0.53+£0.07 pg/ml Also, the contents of hydroxycitric acid (HCA) and hydroxycitric acid
lactone (HCAL) were 531.26+4.49 and 396.79+4.30 mg/g (db), respectively. Whereas the
Somkhaek fruit from the 5" maturity stage contained both TPC of 1.50+=0.09 mg GAE/g (db) and
DPPH scavenging activity of 0.91£0.10 mg/ml, gradually lower than those of the i maturity
stage. While the contents of HCA and HCAL were 348.19+1.70 and 199.20+0.89 mg/g (db),
respectively.

In addition, the hot-air drying at 51°C of each stage of Somkhwai and
Somkhaek slices (1.0 mm average thickness) until obtaining the final moisture content of
proximately 9% was performed. During dehydration, drying rates of both Somkhwai and
Somkhaek slices from each maturity stage showed changes in similar trends with increasing in the
rate during O to 4 hours and decreasing during 4 to 8 hours except Somkhwai slices from the 3"

maturity stage had quite constant in the dryings rate at the beginning of 4 hours and great



reduction in the later of 4 hours. It was found that the maturity stage of fruits significantly
effected (p<0.05) on the cutting force, color values, TA, TPC and DPPH scavenging activity.
Somkhwai and Somkhaek slices during dehydration had the moisture contents great tentatively
reduction in every maturity stage at drying time of 4 hours. And at the dehydration time of 8
hours, it was found that dried Somkhwai slices from the 5" maturity stage had the least of h°
value. Which were in the range from 45 to 90 degree, while the cutting force was the least of
37.20 N. Furthermore, dried Somkhaek slices from the 5" maturity stage had the greatest in
cutting force of 42.81 N and C* higher than those of other stage dried ones. Also, the least h°
value was in the range of 90 to 135 degree. As the dehydration times of both Somkhwai and
Somkhaek slices from each maturity stage increased, the TPC and DPPH scavenging activity
trended to significantly reduce. Moreover, the correlation number (r) of TPC and DPPH
scavenging activity (EC,) of dried Somkhwai and Somkhack slices were -0.531 and -0.247,
respectively. It was also found that hot-air dehydration effected on the reduction in contents of
HCA and HCAL of dried Somkhwai slices obtaining from the maturity stage of 4" and 5", At the
end of dehydration process of 8 hours, it was found that dried Somkhwai slices from both
maturity stages contained HCA and HCAL of 254.39+1.06 and 221.63+1.26 mg/g (db), and of
222.06+0.30 and 196.55+0.61 mg/g (db), respectively. Dried Somkhaek slices from the 4"
maturity stage had the decrease in HCA and HCAL contents of 160.41+0.45 and 111.46+0.46
mg/g (db), respectively. While the observed dried Somkhaek slices from the 5" maturity stage
contained greater in HCA and HCAL contents of 398.60+0.80 and 270.86+3.11 mg/g (db),
respectively.

This research showed that fresh Somkhwai fruit from the 5" maturity stage
provided the highest in the contents of TPC, DPPH scavenging activity, HCA and HCAL.
Whereas fresh Somkhaek fruit from the 5" maturity had highest only HCA and HCAL contents.
While dried Somkhwai slices from the 5" maturity stage at drying time of 8 hours had decrease in
contents of both hydroxycitric and hydroxycitric lactone. However, dried Somkhaek slices from

the same maturity stage and drying time had greater in both amounts of two compounds.
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Table 1 A list of Garcinia species found in Thailand

Scientific Name Common Name Habit Antioxidant activity HCA content References
G. acuminata Planch.&Triana Rong thong Tree - - -
G. atroviridis Griff.ex T. Ander Som khaek Tree 2,2-Diphenyl-1- Al-Mansoub et al. (2013)
picrylhydrazyl (DPPH)
radical-scavenging activity
(50% Effective
Concentration: EC,) = 10-30% Roongpisuthipong et al. (2007)
166.53+1.52 pg/ml
G. costata Hemsl. Mangkhut paa Tree - - -
G. cowa Roxb. Cha muang Shrubby tree DPPH radical-scavenging Nanasombat and Teckchuen
activity (EC,,)) =1597.5 + (2009);
99.3 pg extract/ mg DPPH
5.6 g/100 g extract Parthasarathi et al. (2013)
G. dulcis (Roxb.) Kurz Ma phuut Tree 76.5 +£2.1% at concentration - Suwantong et al. (2013)

9.75 ng/ml based on DPPH

assay




Table 1 A list of Garcinia species found in Thailand (Continued)

Scientific Name Common Name Habit Antioxidant activity HCA content References
G. fusca Pierre. Madan paa Shrubby tree - - -
G. gracilis Pierre. Mak paem Tree - - -
G. hanburyi Hook f. Rong Tree - - -
G. hombroniana Pierre. Waa Tree DPPH radical-scavenging - Acuna et al. (2012)
activity (IC,)) = 116.8+66.8
pg/ml
G. lanessanii Pierre. Somkung yai Shrubby tree - - -
G. mackeaniana Craib. Mada Tree - - -
G. mangostana Linn. Mangkhut Tree DPPH activity (ICy)) =39.42 Parthsarathy and
pg/ml Nandakishore (2014)
0.26% Parthsarathy and Nandakishore
(2014)
G. merguensis Wight. Nuan Shrubby tree - - -
G. nervosa Miq. Ma phuut paa Tree 98.73% at concentration 200 - Seruji et al. (2013)
pg/ml based on DPPH assay
G. nigrolineata Planch. Cha muang Tree - - -




Table 1. A list of Garcinia species found in Thailand (Continued)

Scientific Name Common Name Habit Antioxidant activity HCA content References
G. rostrata Benth.&Hook.f. Muang laai Tree - - -
G. scomburgkiana Pierre. Madan Shrubby tree ABTS radical-scavenging - Wetwitayaklung et al. (2012)
activity (IC,,) = 658.92
pug/ml

G. speciosa Wall. Phawaa Tree - - -

G. succifolia Kurz. Mapongton Tree - - -

G. thorelii Pierre. Mada kheenon Tree - - -

G. vilersiana Pierre. Phawaa baiyai Shrubby tree - - -

G. xanthochymus Hook f. ex T. Madaluang Tree DPPH activity (IC,)) =35.75 Parthsarathy and Nandakishore

Anderson

pg/ml

(2014)
0.10% Parthsarathy and Nandakishore

(2014)
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Figure 1. The fruit of G. pedunculata (a), Cross section of the fruit from G. pedunculata (b)
31 : Sharma uaz AN (2013)
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Figure 2. The fruit of G. atroviridis (a), Cross section of the fruit from G. atroviridis (b)

31 : Mahilia tazame (2012)



Table 2. Botanical information of G. pedunculata and G. atroviridis

G. pedunculata

G. atroviridis

Scientific name
Family
Common name

Source

Elevation
Habitat
Trunk / branche / rod

Leaf

Flower

Fruit

Usability

Garcinia pedunculata Roxb.

Guttiferae

Som khwai

Trang, Nakon Si Thammarat, Phangnga and Phuket
Provinces, Thailand

G. pedunculata is a medium-sized tree.

Tropical plants, large evergreen tree

Short spreading branches

Leaves lanceolate, midrib stout

The female flowers are solitary.

Fruit is yellow to orange, globose, 8-12 cm in
diameter with fleshy aril

Ripe or raw fruits are sliced, sun-dried and
preserved. The mature fruit is eaten cooked or raw

with other vegetable mixing

Garcinia atroviridis Griff. ex T. Anderson
Guttiferae
Som khaek, Som ma won

Songkhla, Yala, Pattani and Narathiwat Provinces, Thailand

G. atroviridis tree (a lofty tree) grows to a height of 6-12 m high
Tropical plants, large evergreen tree, medium-sized fruit tree

Long trunk, smooth grey bark and drooping branches

Dark green, Shinny, Broad, Thickly coriaceous, Glabrous, Abruptly
acuminate.

The female flower are solitary.

The round yellow to orange fruits are 7-10 cm in diameter, heavy,
longitudinally grooved by 12 to 16 and flattened at the apex., thin
translucent pulp surrounding the seeds

Sun-dried slices of the fruits are commercially available used as a
seasoning in curries, sour relish and also for dressing fish. The young

leaves are used for culinary purposes and as a traditional vegetable.
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UIH19 LY 1HAN NOIUA 1Az dINe T (Mudoi ef al., 2015; Mudoi ef al., 2012) FuA189N
) Y3 o a Y 1 9 A Y Y a v A v A
unnldiluensoweinisveslsaiia a5 Revda Houle Roeyn Ay antlaaniia
ﬂ]?dﬁ?iﬂ (Hazarika et al., 2015; Kichu et al., 2015; Sarma and Devi, 2015; Mudoi et al., 2012;
Kagyung ef al., 2010) uaziauiian15@1u9a%w (antimicrobial) 11821111214 (Antidiabetic)
[Tarak et al., 2011; Negi et al. 2008; Marles and Farnsworth, 1995] ATAAANNHATUAINY
[ Q‘" d o a . .. [ .
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Y
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A Y 9 v A Aaa Y Y a 4 <3
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) v
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2
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effects) [Alsarhan et al., 2014; Suiaiman and Ooi, 2014; Al-Vansoub et al, 2013; Lim, 2012; Jantan et al., 2011a; Jantan et af., 20116; AMIran et al., 2009; Mackeen

et al., 2000,
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Table 3. Properties of the fresh fruits from G. pedunculata and G. atroviridis

Chemical properties

G. pedunculata

G. atroviridis

Values References Values References
Ash content 1.37% Sharma et al. (2013) 0.18% Rabeta and Nur-Faraniza (2013)
Crude fat content 0.44% Sharma et al. (2013) 0.18% Rabeta and Nur-Faraniza (2013)
Crude fiber content 3.40% Sharma et al. (2013) 1.44% Rabeta and Nur-Faraniza (2013)
Crude protein 3.16% Sharma et al. (2013) 0.56% Rabeta and Nur-Faraniza (2013)

Iron content
Moisture content
Potassium content

Sodium content
Total phenolic
content

Vitamin C

7.00 mg/100 g dried sample

85.00%

127.72 mg/100 g dried sample
3.70 mg/100 g dried sample

88.20 mg gallic acid equivalents

[GAE ]/ g dried sample

3,400 pg/100 g dried sample

Mudoi et al. (2012)
Sharma et al. (2013)
Mudoi et al. (2012)
Mudoi et al. (2012)

Gogoi et al. (2012)

Jin et al. (1999)

6.65 mg/ 100 g wet sample
89.48%

1.14 mg/ 100 g wet sample

0.32 mg/ 100 g wet sample

36.76 mg GAE/ g dried sample

280.91 pg/100 g wet sample

Rabeta and Nur-Faraniza (2013)
Rabeta and Nur-Faraniza (2013)
Rabeta and Nur-Faraniza (2013)
Rabeta and Nur-Faraniza (2013)

Kruwan and Kangsadalampai (2006)

Sulaiman and Ooi (2014)
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! Ad e Y 9 o A . .
ﬂqmﬁmﬂumﬂﬂizﬂauiuauﬂ31ﬂtla$auggmﬂ #1391 Xanthones, Flavonoids, Benzoquinones,
. . . A A o J ] 1
Depsidones, Organic acids taza15dsznoudus Tagarsnitussalsenauludiuaieq
vosduaNeLardunaaandly Table 4 1ag Table 5
32 qNEMeTIMNveensalanseni®asn uaznialansenddasnuaniay
msdrgnana lannduanouaz dun fe nsaleasenFainuaznialaasondFasnuan
= < A @ Y ] A Y Y U dyd
Tau guiluaishanalavnndiunanaziddenvesnadunionaz duuyn a13varil il
Auautianyau lowazllss TesinogunIn (Kumar ef al., 2013a; Mudoi ef al., 2012; Jena et
== =) T C‘
al., 2002) nsalaasenT¥asn Ao nsa 1,2-dihydroxy propane 1,2,3-tricarboxylic acid Fa1iu
. 4 1 aAa Aa
n35@ Y-hydroxy acid tazeasagnuanTa ludumeglugiaesnsalaasondsasnuanlau
[(2S,3S)-tetra-hydro-3-hydroxy-5-0x0-2,3-furandicarboxylic acid] (Rao et al., 2010) [Figure 3]
Y 1 aa A 1 a Aaana Y . .
18Tagd1e 1ms1zninleasendsasnlinonisinalfnseinanTaluisdu (Lactonization)
Tagmmz 143 HN9nNTLUINMITEHE (Evaporation) 1182 N15911 191914 ( Concentration) ¥4
Aaa A = £ = Ao A = @ AAa a A
n3a laasendaas nian lauszligninesinmidmuinideloununsa leasendsasnodase
Y
(Jena et al., 2002b) Vinh (2012) 518914 WA G. oblongifolia 1U52 82 qan drutilonareny
v
PSmnunsaleasendsainuaz nsagainaoutiainn nsaleasenggaindaszazaleiiladie
a ~ o’d‘ dy 1 [ a @ 9
AapAUATABUYI SO TuiHenanayretlosnumsinauanlaluis¥u'ld (Anthony, 2003)
dy 1% 1 9 A d .. . =)
UONNH Rao tazame (2010) 83518911 N nrelaan1rzMiunsa (acidic condition) #501u

aqueous medium N3A lgasondFasnuanTau zinurdugaveslnssadiesTuanany

N30 18ATONFFAIN
COOH T OOH
Ho—(ls—H ff H
@) HO— C—COOH (b) HO—C —COOH
H— C—COOH ¢ H—¢—¢ .
| H

Figure 3. Structures OI}I HCA (a) and HCAL (b).

M : Jena HazAy (2002b)



Table 4. The chemical compounds from different parts of G. pedunculata

Chemical compounds Category Plant part References
Benzophenones Benzenoid Heartwood Rao et al. (1974)
Biflavanone GB-la Flavonoid Heartwood Rao et al. (1974)
Cambogin Benzenoid Pericarp Rao et al. (1974)

Citric acid Organic acid Fruit, leaves and fruit rind Parthsarathy and Nandakishore, 2014;

Jayaprakasha et al. (2003)

Garbogiol Xanthone Bark Vo etal. (2012)
Garcinol Benzenoid Pericarp Sahu et al. (1989)
HCA, HCAL Organic acid Fruit, leaves and fruit rind Parthsarathy and Nandakishore (2014);

Jayaprakasha et al. (2003)

Malic acid Organic acid Fruit rind Parthsarathy and Nandakishore (2014)
Oleanolic acid Triterpenoid Bark Vo etal. (2012)

Oxalic acid Organic acid Fruit, leaves and fruit rind Parthsarathy and Nandakishore (2014)
Pedunculol Benzenoid Pericarp Sahu et al. (1989)

2,4,6, 3’, 5 Pentahydroxy-benzophenone Benzenoid Heartwood Rao et al. (1974)

Tartaric acid Organic acid Fruit rind Parthsarathy and Nandakishore (2014)
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Table 4. The chemical compounds from different parts of G. pedunculata (Continued)

Chemical compounds Category Plant part References
1, 3, 6, 7- Tetrahydroxyxanthone Xanthone Heartwood Rao et al. (1974)
Volkensiflavone Flavonoid Heartwood Rao et al. (1974)
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Table 5. The chemical compounds from different plant parts of G. atroviridis

HCA, HCAL

Organic acid

Fruit rind and fruit

Chemical compounds Category Plant part References
Ascorbic acid Organic acid Fruit Amran et al. (2009)
Atroviridin Xanthone Stem bark Kosin, et al. (1998)
Atrovirinone Benzoquinone Root Permana et al. (2001)
Atrovirisidone Depsidone Root Permana et al. (2001)
Atrovirisidone B Depsidone Root Permana et al. (2005)
3.8 "-binaringenin Flavonoid Root Permana et al. (2005)
2-(butoxycarbonylmethyl)-3-butoxycarbonyl- Organic acid Fruit Mackeen et al. (2002)
2-hydroxy-3-propanolide

14-cis-docosenoic acid Hydroquinone Root Permana et al. (2003)
Citric acid Organic acid Fruit Amran et al. (2009)
1’,1" —dibutyl methyl hydroxycitrate Organic acid Fruit Mackeen et al. (2002)
Dodecanoic acid Fatty acid Fruit Abdullah et al. (1994)
Fukugiside Flavonoid Root Permana et al. (2003)
Garcineflavanone A Triflavanone Stem bark Tan et al. (2014)
Garcineflavonol A Biflavonol Stem bark Tan et al. (2014)

Amran et al. (2009) and Jena et al. (2002b)
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Table 5. The chemical compounds from different plant parts of G. atroviridis (Continued)

Chemical compounds Chemical compounds Chemical compounds Chemical compounds
Hydroxycinnamic acid Hydroxycin-namic acid Fruit Wong et al. (2014)
Luteolin Flavonoid Fruit Miean and Mohamed (2001)
Malic acid Organic acid Fruit Amran et al. (2009)
4-methylhydroatrovirinone Hydroquinone Root Permana et al. (2003)
Morelloflavone Flavonoid Root Permana et al. (2003)
Morelloflavone 7—0—,B—D-g1ucopyranoside Flavonoid Root Permana et al. (2003)
Myricetin Flavonoid Fruit Miean and Mohamed (2001)
Naringenin Flavonoid Root Permana et al. (2003)
Nonadecanoic acid Fatty acid Fruit Abdullah et al. (1994)
Octadecanoic acid Fatty acid Fruit Abdullah ef al. (1994)
Pentadecanoic acid Fatty acid Fruit Abdullah ef al. (1994)
Quercetin Flavonoid Fruit Miean and Mohamed (2001)

Tartaric acid Organic acid Fruit Amran et al. (2009)
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9 a o Y a d‘ <) Aa ~ '
Asmuoyyadasey  Mlveyyadasy DPPH  ulasumlasiueyyanianueades  ams
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6. NFZVIUMSINUTIS (Dehydration process)
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o Y S o A a9 Y Aa [
winldemismansonusnfidazguuginesld (3la Sea1anes,2543) Tawnaln
o Y A A A ¥ o 1A ) =X A & Y !
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(3) ¥II0ATINITINMUYIIaAAY (Falling rate period) (¥339 CD Figure 4)
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o o A L A Aa v o 9 ¥ a A 2 o
nuAIgnazag e IINANUFUIUINNRINIgAT01113 M THnan)aenude 8as1n1s

v v

o 9 9 Y 7 A A e . A A
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uazanuFudImivesomanlniudnaelumseuui v iy Tusedasinisiuds
] H Y v 4
anasoasIMsnaouNvestimnaeluesndiimiegdmnoaimsseireveii luds
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Figure 4. Hot-air drying curve

AN : Fellows (2000)

Ruttirut  110% Siripatana (2006) 161unmM3RuRsdedovandounuumaiigungi
55 osmuraldioa wazAanuEIN 12 was/Ani ngausemhuiaraduunuua
Fun 2.4 19z 6 faawas ¥l lumsiuds 199, 256, 427 Wi e
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Sedounuugyanmeaneamnnvestuduuneuda  Tashiudunnnnad@ider (90 i
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63 WAUYBINIIMUTFINBANAINIVRIAIAHBRNTIAT U U

Larrauri 18z Aag (1997) MMsAnyIHav09guiginon1snsalved Inaluoea

EY a o ' 9 o Y Y . = A
HagMINUBONFIATUYEIIU LA TAs1HN 13RI UUaNTBU (hot air oven) NYUK Y 60,
100 1ag 140 parusaidod wuNWannmMsmuiaNgug i 100 A SaITod 1Az 140 0IAT
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funnanalumstindangugil 60 svrusaFed tlorUToufeunun st suyy

' I 9Icu 1 a t% [ U
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7. JasinInns e uralanussnuzgy (High Performance Liquid Chromatography; HPLC)
a a 4 a =4 a =4 3},
matia HPLC dnso 19 lumsainsiziansounsd asetiunsd neluzal Twanauas
a 4 [ Aa d Y Y
looou aunsninsizrars luanavuialvey Tagarsnaasignassaunsnazaloldlu
U dycu o L 9 1 1 9 a [ 4
msazaoiary uennnildiansnii lilszgndld luaumediua1en i surdaduie
Yy A A Aa o 4 A o < Y A2 vy a vy a v
AUTAAN NAANUNOIHIT LANAUMN ATUTIULINAON FITNEANAIY A1TLENAA LAz AU
aa <3 9 @ o A < an A 9 o v A t4
N15A529N19Aa NN LYUAN HanNITHIIUYDLATEY HPLC 1Judsnledivsunasiew
a =4 a =4 3‘; a a a 4 a =
AIDUNITUAT M TOUUNTINUFIAUMNLAZIFATINY dINTDAATIERAITHA8T U ANK T
o FU [ 9 a £
A landoun (i ousaNns uavAmy, 2553)
4 1 =) g.” d'd
9330WA NIIIMUFY Az oAANA WuuIw (2538) Anv1fSuansananuaniluwa
@ 4 a
dununTaoley HPLC Tumsasivaou a10n0aun Dowex | formate insavloaWo3n (H,PO,)
<3 Ao <3 a aa 2 @ . 1A a A J o
W Tunewla 19a311572 0.80 Haaans/ U1 AUAY 1000 Psi WUIUNTADUNSI L UEITaNa
Fuuan 5 vila ldun Citric acid liked substance 73.97%, Succinic acid 8.97%, Tartaric acid
a <A
8.38%, Malic acid 3.75% LaLNIADUNTHOUS 4.92%
Vinh Hazae (2011) anansa (-)(-) 1aasenddasn a1ntlaonnaniaved Garcinia
9 a 4 9 v J .
oblongifolia waz 1% HPLC 1un1sas297tas1ew laslynoaun RP18 analytical column
= a g A o A aa = o
Hasazane 0.1% nsaneanesnilu Tuea Noas1ns lva 1 Hadans/vii tazasiada
Y} A A ' ™ ' o A Y A
A28 UV detector N1A10819AAY 210 W1 1uiuas W lualee1e 100 n3u tdaenwatieil

Wnansalaasenddasn og 10.137 niu
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Kumar 4azaag (2013) Anianiz vz anlumsiasiziinialaasanddasn
.. . . 9 9 @ 4 .
wanlau 14 Garcinia indica Tas14 HPLC Tunmisasivaou Adenoaun Water Sunfire C,
= = 4 9::
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(1MUBA : AIALBFAN, 99.5:0.5 v/v) NONTIMN3I M@ 0.5 Haaans/U1N as1atanaueIInau
Y . 1 ] A = =
220 U1 TUINAT A28 Photo diode array (PDA) detector W21 ludiutdenwaiinsaleasend

a A ~ A A a o o A <3 A o ¥
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TagiilSansalaasondFaSauan Tau (M1AY 75444446, 61.56+3.92 1AL 55.68+2.41
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o d' a = 9 o
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o o o o <3 A v @ o a <
LﬂWﬂB@]ﬂi‘ DUNDDAN WHINNLNA Tﬂmiuumuwm’&}umwmWm‘ﬂun’m 15,45,75,105 uag
o 1 o 1 <3 o 1 1
120 U (538317] 1,2, 3,4 Uag 5) I f:flll;ﬂ‘].l@')@ﬂ%? Nazgf}umwclmmaz 5282 (n= 20,
1 ~ < % <3 1 o a ua
5%20 = 100) vsigasnaed Idunldanududlreninie vudamndiiesdfianis
AULIAMMNITUAAT UM INNToFIUIUATUNS
2. AN
o d' a ~ 9 o L)
‘Vl'lﬂ'lﬁIﬂﬂﬂ?ﬂlW@@]ﬂ@n\lﬂ1ﬂﬂaﬂu!L‘]Jaﬂ"]J’EN NAFULUNAINTIU 6], UIUH ATV (X!
° Vo o A o o Y a 2
@1Lﬂﬂﬁ1@1ﬁm WNIATIVN Tﬂmiuumuﬁméf’mmm@mmﬂunm 15,45,75,105 4ag 120
o A o 1 [~ 1 9 [
MW (5282N 1,2, 3,4 1482 5) 'Jﬂ"llu'lﬂll,a$i:fﬂlﬂ‘]_lﬁﬁﬂﬂ1\1 Naﬁﬂllﬂlﬂﬁlullﬁﬁz 529 (n=20, 5><20
1 ~ < % <3 1 o a va
= 100) ussgasnaedlduildanumdudreiuis vudeundsdoslfuanis
AULIATHMNITUAAT UM INNToAIVIUATUNS
(%4 =S
Jaglasansiai
Y = a Aaa ) % %
- VIALLDITY Fhlﬂﬁﬂ') ‘]Filﬂﬁﬁllﬁii] 4 yaaang ﬁ'lﬂﬁﬂﬂi'iﬂﬁ'lﬁﬁﬂ@
- Absolute ethanol (Merck, Germany)
- Methanol HPLC grade (Lab Scan, Thailand)
- Water HPLC grade (Prolabo, France)
- (-)-Hydroxycitric Acid Calcium Salt Standard (Wako Pure, Japan)
- (+)-Garcinia acid, (-)(-) hydroxycitric lactone standard (Sigma-Aldrich, USA)
- DPPH (2,2-Diphenyl-1-picrylhydrazyl) [Sigma, Germany]
- BHT (Butylhydroxytolune) (Fluka, Germany)
- Folin-Ciocalteu phenol reagent (Merck, Germany)
- Sodium carbonate anhydrous (Ajax Finechem, Australia)

- Gallic acid (Sigma-Aldrich, Germany)
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1. ANMINAVDISZEZIVIYVBINAARENTAMIMEMNazIARLIYszms
1.1 dnwazlu aon uagka vosduANoLaz duuan
duanouag dunanvzgniuunanyue Insaadn madugiuinoniedy
iiouenANIANAeILsaz e ndnbaz vea 1y aen nazwa Audeya ves Dweck
(2014) e Patiri 1482 Borah (2007)
1.2 anianamenIn
12.1 tmnin (n) YOIHAFUANBLDL FULUNILADE 52813 1Y
122 uratd@uriugudnae (Jadiuns) vesnadunuuay dununuaay
TLULIIDY
123 Manunidie (T YOIHARUANOLDL FULUNLA AL TE O 1T TY
D4 AT IR IR0 SArATA UL © (HIAU) vodHaaa
Tagldiriansanszuenumadurugudnais 2.0 Tadwas awoas132 1 Taaas/ i
124 maveawaluszuy CIE 318911 Tugila L* a* b* 1agA11I81A7 hue angle

(h°) 1482 chroma (C*) ANITMIVDY Guine and Barroca (2012) ﬁﬂ“ﬁ:
h° = arctg(b’/a"), fora” >0;b" >0
h° = 180+arctg(b /a’), for a_<0;b" >0
h° = 270+arctg(b/a’), for a” <0;b <0

—_—

c’= ,(ae): + (b:—j:
13 AuIANI9LAL

a

13.1 Maeseningau
Y
iwaduanenas dunvnueaz sz ez1as g ldd1edreinlsz i denden
) < Qy A A gj Y 3 9 A A
waz U FUMuEINNUNUN 0.60-1.76 Haauas ntuualditlumadisanialulasiau
[ Y] ~ a ~ 1A o 4 o
(liquid nitrogen) ttaz1AUSNBINGUN YN -60 pasaratFoe wiu luiiu 60 4 1Weso1i 11/
a 4 VY =
sz ramiamaaiasla
Y
132 15naanudy (%) [A.0.A.C., 2000]
9 ]
1.3.3 smnansananuan lnmsa’la (%) [A.0.A.C., 2000]
Y ] H v
@Ay 20 daaans Tudiegranaienlivaduudnirlddumandie
A a s v v & o A
10399718133 lus udinTesdienzunsauuia 32 1% NN U IaITazateNHIUN1TNT 09 1

Tmnsadeasazatelmaeulaason laa 0.1 ueiuoa uazldarsazareWuonniau 0.1%

< Aa a 4 ] a a
Hududawes sisaumluginsadasn (%)
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v
1.3.4 5maasidseneuduoannaviva
[ as . 9 . .
aau1aaI5n15v09 Miliauskas Haz Ay (2004) 1asle Folin-Ciocalteu
Y] 1 ~ a < 1
reagent Jammaganaunda 765 u1luas uag lensaunaamiua1sniasgiuse91un
Aa a o 4 a [
luziladnsuauyaduoinsaunadn/niugIuune (mg GAE/g db)
a J o
13.5 M3uasgHaniamsmueyya DPPH
Taoaani/aad5msued Yamasaki tazaiz (1994) A3293AMIMIQANAaULAT
d' 9 I~ [
N 520 WTwwes uazly Butylated hydroxytoluene (BHT) (Huesmasgiu siearmumiugl)
& = Y g9 o = 9y 9
EC,, %Moty anududuueid1snine e (mg/mh N llaannuduiuvesoyya DPPH ag
50% NANMTUTUUDIENTaZaN DPPH (3UAU
[IEY] a £ Y] v J =1 a gi o
13.6 maulszansandunusvesasdizneuiusannanuatay anianmsau
PUYADATE
4
wamInaaeannde 134 uay 135  nmadulseansanduiug
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a J 3’; g a
Fsaanznilsnansanavua  Snaenusy  dsinaasdszaeuiluean uag
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a 4 an
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] [ r'd
MNUNUMTNAADVDFUINAUYTY  (Completely Randomized — Design,
Y
CRD) dmsumsnaaedlude 12 uag 1.3 ¥imMsnaaes 2 I1MINAADY LABLFANTNADDI
a 4 2 a ' . ) { @ § ¢
AATIEH 3 1 WATILHAANNUTUIIY (Analysis of Variance, ANOVA) N3¢AUANNF0IR
a J 1 ] 4
95% Az AATIZHANUANAYDIN1RAsIAelY Duncan’s New Multiple Range Test (DMRT)
TaeT1ls1n31 SPSS for Windows version 17
=S a Y d‘d |} wa =S
2. MSANHINAVIIIZTHZMIDIYVDINAUAZIIA D UUAINNADANTAMIMEMN AN 1Az
% a k4 Y qu £ %
MIAUDHYADAITVDINATNANYUASANUYDNTAUAST UL
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@

E4 v
1111170 500 NFW ABAIA (YW1 60 X60 1 UANAT) WipuuR I Tudovanieunuuaianyud
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QU 51 daraLFed (Aaulainin dyya A3 lra uazyiwi voetlyyad, 2560) gu

% 1 d' 9 & a J A = a g
AIDINNLINDULNN 0, 2, 4, 6 LLAS 8 ¥l AnsrgndsuaarsUseneuilueannevinanay



42

o 1w v 2 ~ < <
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) U a £ @ v J
mwamimammﬂsﬁ’a 243 uay 244 3J"IW"Iﬂ”Iﬁ3J']Ji$ﬁ‘V]‘ﬁﬁWf’f3JWH‘ﬁ
= o . . Qt:{ 9
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ﬂ1§ﬂﬂﬁi’]\1’lmi1$ﬁ 3 Glh ﬁlﬂi1$ﬁﬂ1ﬂ'}1mlﬂﬁﬂﬁ’3u (Analysis of Variance, ANOVA) ‘17153@]1]
4 @ a J 1 ] =
AN 95% uazdnneianuana1avesaunaelaelyd Duncan’s New Multiple Range

Test (DMRT) Tagl1)sunsu SPSS for Windows version 17

= AAa A A A Y Y
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[ A an a Aa
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iHeennszer MU tensvesrasiuiuann mivenaemsii ldadaednylsua
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32 msmifSnamnialaasentdnsnuaznialoasenddasnuanlau
) ] y Aa aa @ a 5«; <o 3
Masananldainds 3.1 1 daaaas nUsulSurasdlretiindwilu 10
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33 MINIWHMINATBIUAZMTIATIZHIMIADA
MUAUMINARDIDUFUOENENYTal  (Completely  Randomized  Design,
CRD) dmsumsnaaealude 32 msmaaes 2 s1naand AR YAMINAADIAATIZH 3
1 Snsevmanusiog (Analysis of Variance, ANOVA) fszeunnudosiy 95% uaz
Sinsztanuuanasvosnunaelaelsd Duncan’s New Multiple Range Test (DMRT)

TaeT1l51n53 SPSS for Windows version 17
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Table 6. Botanical information of G. pedunculata and G. atroviridis

G. pedunculata

G. atroviridis

Literature review

Research result

Literature review

Research result

Botanical
name

Family

Common

name

Source

Elevation

Habitat

Leaf

Garcinia pedunculata

Guttiferae

Somkhaek, Somkhwai

Trang, Nakon Si Thammarat,
Phangnga and Phuket Provinces
Tropical plants, large evergreen

tree

Leaves lanceolate, midrib stout

Garcinia pedunculata Roxb.

Guttiferae

Somkhwai

Phuket Provinces, Thailand

~10 m high.
Tropical plants, large evergreen
tree
Bright greenish leaves of
lanceolate structure containing
quite large principal vein

(Midrib), obvious lateral vein

Garcinia atroviridis

Guttiferae
Ma Khaam Khaek, Som Ma Won,
Som Pha Ngun, Aa-Sae Ka-Luu-
Ko, Somkhaek and Somkhwai
Songkhla, Yala, Pattani and
Narathiwat Provinces, Thailand
6-12 m high.
Tropical plants, large evergreen
tree
Dark green leaves, shinny, long
narrow with a pointed tip and

upturned edges

Garcinia atroviridis Griff. ex
T. Anderson

Guttiferae

Somkhaek

Songkhla Provinces

~16 m high.
Tropical plants, large
evergreen tree
Dark greenish and oblong
leaves, quite obvious midrib,

quite thin lateral vein
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Table 6. Botanical information of G. pedunculata and G. atroviridis (continued)

G. pedunculata

G. atroviridis

Literature review Research result

Literature review

Research result

Leaf (Not present) (Not present)
Imperfect flower, light greenish The flowers are terminal, dark Imperfect flower, dark red
female solitary flower red, solitary female flower. female solitary flower
Flower The female flowers are solitary.
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Table 6. Botanical information of G. pedunculata and G. atroviridis (continued)

G. pedunculata

G. atroviridis

Literature review Research result

Literature review Research result

Fruit

Simple fruit and round shape with
10-12 cm in diameter, no sepal on

fruit, slight longitudinally

grooved by 5 to 6.

Yellow to orange fruit, globose,
8-12 cm in diameter with fleshy

aril.

The round yellow to orange  Simple fruit and round shape
fruit with 7-10 cm in diameter, with 9-10 cm in diameter,
heavy, longitudinally grooved  having sepal on fruit, heavy
by 12 to 16 and flattened at the longitudinally grooved by
apex., thin translucent pulp 10-12

surrounding the seeds
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4 ) L= 1 4 =) Q' g 1
ennsanmMTveInaduANEan WU 1H9IZ0L 115193 YUDINALWNIU AN
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{NAD 84.03 H3108ANAN h° VBIHAFUANEIINTL 8L DU (Table 7, Figure 5) aoAnanInua1
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aneaztlasunnmIsaduilumvsuvasar MUALUINNNTE 8N 5 FIVIVONNTFNVDI
2 . { { < <
HaduAe Nt lusenaramsgnueswa imimadeumlanndidendudivdeuumamn
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Table 7. Physical properties of each maturity stage of fresh G. pedunculata fruit

Colour values

Weight Diameter Firmness
Maturity stages Hue angle Chroma
(2) (mm) (N) .
(h) (C*)
1 167.88+33.57" 71.01+4.81° 15.14+0.66" 116.22+2.85" 25.78+2.80"
2 315.11+51.04° 88.93+4.81° 15.17+0.77" 117.17+1.67" 23.33+1.68°
3 468.34+64.55" 98.32+6.57" 15.6140.99° 115.46+2.20" 20.40+1.75"
4 512.26+145.60" 106.20+10.19" 1530+1.34" 101.04+2.58° 24.40+1.60°
5 608.64+65.05" 108.91+8.48" 1147171 84.03+2.31" 32.00+1.56"

““Means+standard deviations with the different superscripts in the same column from each attribute were significantly different (p<0.05).

Each maturity using 6 fruits for measurements.

The hue angle is expressed in degrees and is a measure of color that, for example, from 45-90° spans from reddish-orange to yellow, from 90-135" spans

from yellow to yellow-greenish.

The chroma is a degree of departure from gray toward pure chromatic color.
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(a)

(b)

()]

(d

(e)

. . . d .
Figure 5 G. pedunculata fruits of each maturity stage; 1 maturity stage (a), 2" maturity stage

(b), 3" maturity stage (c), 4" maturity stage (d)and 5" maturity stage (e)



Table 8. Physical properties of each maturity stage of fresh G. atroviridis fruit

Weight Diameter Firmness Color values
Maturity stages 5

(g) (mm) (N) Hue value (h) Chroma (C*)
1 50.2848.01° 49.43+3.15° 11.83+0.71" 110.85+1.03" 32.30+1.04"
2 154.07+17.89" 73.61+2.51" 12.22+0.81" 115.15+2.71° 25.49+236"
3 312.95+£25.00" 96.77+3.11° 11.33+0.38° 116.76+2.99" 20.10+2.05°
4 328.79+88 47" 95.56+10.17" 11.8140.55" 109.72+2.88" 25234284
5 394.19+80.80" 97.12+5.67" 7.64+0.33" 92.54+1.13° 30.87+1.15"

““Means+standard deviations with the different superscripts in the same column from each attribute were significantly different (p<0.05).

Each maturity using 6 fruits for measurements.
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Figure 6 G. atroviridis fruits of each maturity stage; 1 maturity stage (a), 2" maturity stage (b), 3 maturity stage (c), 4" maturity stage (d) and 5" maturity

stage (e)
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Table 9. Chemical properties of each maturity stage of fresh G. pedunculata fruit

Total acidity Total phenolic content
Maturity stages Moisture content (%) DPPH, EC |, (mg/ml)
(% as citric acid) (mg GAE/g db)
1 88.59+0.18" 17.03+0.05° 3.36+0.10" 0.98+0.14°
2 90.45+0.28" 19.27+0.04% 4.16£0.16° 0.78+0.07"
3 90.51+0.12" 20.24+0.03" 2.67+0.14° 1.39+0.64"
4 90.30+0.63" 18.56+0.02° 4.69+0.05" 0.54+0.01°
5 90.17+0.40" 19.48+0.02"" 5.34+0.10" 0.53+0.07°

““Means+standard deviations with the different superscripts in the same column from each attribute were significantly different (p<0.05).

GAE, Gallic acid equivalents

DPPH radical scavenging activity

EC,,, Efficient concentration, the amount of sample (ug) needed for 50% decreasing in the initial DPPH concentration per 1.0 ml of tested solution (mixture
solutions of DPPH and sample solution)

The EC,;, of BHT standard = 14.98+0.51 pg/ml
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http://www.foodnetworksolution.com/wiki/word/0410/equilibrium-moisture-content-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%8A%E0%B8%B7%E0%B9%89%E0%B8%99%E0%B8%AA%E0%B8%A1%E0%B8%94%E0%B8%B8%E0%B8%A5

Table 10. Chemical properties of each maturity stage of fresh G. atroviridis fruit

Total acidity Total phenolic content
Maturity stages Moisture content (%) DPPH, EC |, (mg/ml)

(as citric acid) (mg GAE/g db)

1 89.27+0.53" 23.83+0.88" 1.61+0.09" 0.84+0.14°

2 88.60+0.49" 20.33+0.57° 1.04+0.05° 1.34+0.05"

3 88.87+0.54" 21.1240.06" 1.13+0.05" 1.19+0.04"

4 88.84+0.34" 21.08+0.02" 1.23£0.06° 1.00£0.11°

5 89.04+0.28" 21.68+031" 1.50+0.09" 0.91+0.10"

““Means+standard deviations with the different superscripts in the same column from each attribute were significantly different (p<0.05).
GAE, Gallic acid equivalents
DPPH radical scavenging activity

EC.,, Efficient concentration, the amount of sample (ug) needed for 50% decreasing in the initial DPPH concentration per 1.0 ml of solution
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Figure 7. Changes in moisture contents of G. pedunculata (a) and G. atroviridis (b) slices during

dehydration.
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Figure 8. Drying rate of G. pedunculata (a) and G. atroviridis (b) slices during dehydration
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Table 11. Physical and chemical properties of each maturity stage of G. pedunculata slices

after drying at 51°C for 8 hours

Maturity stages

Cutting force

Colour

Total acidity

N) Hue angle (hO) Chroma (C*) (% as citric acid)
1 42.35+4.29" 90.16+5.80" 11.67+1.63° 16.80+0.53°
2 42.9542.55" 89.50+5.08" 13.10+1.90" 16.90+0.86°
3 50.20+5.17" 81.83+4.97b" 11.9440.94™ 19.29+0.70"
4 46.51+2.93" 77.85+5.82" 11.72+1.18° 17.94%0.55"
5 37.20+5.31° 70.00+2.80° 14.20+1.93" 18.72£0.33"

““Means+standard deviations with the different superscripts in the same column from each attribute were significantly different (p<0.05).
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Table 12. Physical and chemical properties of each maturity stage of G. atroviridis fruit after drying at 51°C for 8 hours

Cutting force Colour Total acidity
Maturity stages N
N) Hue value (h) Chroma (C*) (% as citric acid)

1 32.76+431° 93.01+2.34" 17.37+£2.94° 21.03+0.59"
2 35.41+4.17° 104.79+3.90" 14.22+2.17° 20.38+0.48™
3 37.32+3.92% 102.71+4.75" 15.01£2.35% 20.32+0.07°
4 40.13+3.91% 101.95+4.49° 16.99+2.22" 20.97+0.55"
5 4281+157" 9135+1.15" 18.51+2.68" 20.89+0.35"

““Means+standard deviations with the different superscripts in the same column from each attribute were significantly different (p<0.05).
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Table 13. Changes of total phenolic content (mg GAE/g db) of each maturity stage from G. pedunculata slices during the drying process at 51°C for 0, 2, 4,

6 and 8 hours

Dehydration times / Total phenolic content (mg GAE/g db)

Maturity stages

0 hours 2 hours 4 hours 6 hours 8 hours
1 3.36:0.10™ 3.17+0.06"¢ 2.2240.14 2234011 2.1940.06"¢
2 4.16£0.16" 435+0.16" 2.030.02" 1.8740.02" 1.86+0.01"°
3 2.6740.14" 2.4940.64™ 2.730.03" 1.9140.03 1.96+0.04"
4 4.6940.05" 3.2040.16™ 2.7940.79 225+0.02°" 2.33£0.04°"
5 5.34+0.10™ 5.69+0.45™ 3.23+0.13" 2.83+0.08" 3.15+0.03™

*PMeanststandard deviations with the different superscripts in the same row from each attribute were significantly different (p<0.05).
““Meanststandard deviations with the different superscripts in the same column from each attribute were significantly different (p<0.05).

GAE, Gallic acid equivalents
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Table 14. Changes of antioxidant property (by DPPH assay) of each maturity stage from G. pedunculata slices during the drying process at 51°C for 0, 2,
4, 6 and 8 hours

Dehydration times / DPPH, EC , (mg/ml)

Maturity stages

0 hours 2 hours 4 hours 6 hours 8 hours
1 0.98+0.14°" 1.24+0.14™ 1.00£0.06"¢ 1.19£0.06" 1.70+0.32"°
2 0.780.07" 125+0.14" 1.28+0.02°" 1.48£0.07" 23620.19™
3 1.3940.64" 0.99+0.03"" 1.10+0.11°° 1.46+0.10™ 2324021
4 0.54+0.01" 0.92+0.07"" 1.2120.07" 1.4620.05™ 233+0.18™
5 0.530.07¢ 0.8240.07"" 0.9020.04> 1.9940.49™ 1.7240.16™

""Means+standard deviations with the different superscripts in the same row from each attribute were significantly different (»p<0.05).
““Means+standard deviations with the different superscripts in the same column from each attribute were significantly different (p<0.05).
DPPH radical scavenging activity

EC.,, Efficient concentration, the amount of sample (ug) needed for 50% decreasing in the initial DPPH concentration per 1.0 ml of solution
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Table 15. Changes of total phenolic content (mg GAE/g db) of each maturity stage from G. atroviridis slices during the drying process at 51°C for 0, 2, 4,

6 and 8 hours

Dehydration times / Total phenolic content (mg GAE/g db)

Maturity stage

0 hours 2 hours 4 hours 6 hours 8 hours
1 1.6140.09™ 1.4420.07"° 1.57+0.04™ 1.55+0.04™ 1.54+0.02™
2 1.0440.05" 1.0240.06" 1.0120.03™ 1.000.02" 1.130.02™
3 1.1320.05™ 1.10£0.02"™ 1.10£0.08" 1.05+0.05™ 1.05+0.03™
4 1.23+0.06" 1.19+0.02" 1.2240.04™™ 121003 1.17+0.05"¢
5 1.50+0.09™" 1.49+0.03™ 1.5240.06" 1.47+0.03™ 1.47+0.03"

*"Meanststandard deviations with the different superscripts in the same row from each attribute were significantly different (p<0.05).
““Meanststandard deviations with the different superscripts in the same column from each attribute were significantly different (p<0.05).
NS = not significant difference among dehydration times (p>0.05)

GAE, Gallic acid equivalents
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Table 16. Changes of antioxidant property (by DPPH assay) of each maturity stage from G. atroviridis slices during the drying process at 51°C for 0, 2, 4,
6 and 8 hours

Dehydration times / DPPH, EC , (mg/ml)
Maturity stage

0 hours 2 hours 4 hours 6 hours 8 hours
1 0.74+0.14¢ 1.44+0.07™ 1.45+0.18" 1.3840.08" 2.09£0.11"
2 1.14+0.05™ 1.32+0.03™ 2.05+0.10" 2.2440.05" 2.4240.05™
3 1.19+0.04" 1.1240.06°¢ 1.68+0.10° 1.6040.09"¢ 22540.10™
4 1.00+0.11" 1.3120.10 1.9040.04"° 1.8940.20"" 2.40+0.10™
5 0.91+0.10" 1.16£0.03™ 1.3340.06"" 1.7240.06"¢ 2.00+0.14™

""Means+standard deviations with the different superscripts in the same row from each attribute were significantly different (p<0.05).
“‘Meanssstandard deviations with the different superscripts in the same column from each attribute were significantly different (»p<0.05).
DPPH radical scavenging activity

EC,,, Efficient concentration, the amount of sample (ug) needed for 50% decreasing in the initial DPPH concentration per 1.0 ml of solution
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Table 17. HCA and HCAL contents of the initial fresh and dried slices

of G. pedunculata

Samples Group

HCA

(mg/ g Som khwai db)

HCAL

(mg/ g Som khwai db)

Fresh fruit

354.11412.60"

The 4" fully green maturing stage
Dried slices

254.39+1.06°

Fresh fruit

531.26+4.49"

The 5" yellowish ripening stage
Dried slices

222.06+0.30"

250.90+12.13"
221.63+1.26°

396.79+4.30"

196.55+0.61°

“‘Means<standard deviations with the different superscripts in the same column from each attribute were significantly different (p<0.05).
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Table 18. HCA and HCAL contents of the initial fresh and dried slices of G. atroviridis

HCA HCAL
Samples Group
(mg/ g Som khaek db) (mg/ g Som khaek db)
. Fresh fruit 240.68+0.91° 145.76+1.19°
The 4 fully green maturing stage d d
Dried slices 160.41+£0.45 111.46+£0.46
. Fresh fruit 348.19+1.70° 199.20+0.89"
The 5 yellowish ripening stage . .
Dried slices 398.60+0.80 270.86+3.11

““Meanststandard deviations with the different superscripts in the same column from each attribute were significantly different (p<0.05).
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U

50 DIATALTYE ANUAY 337 TaaLi;
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3. NTRIAIBTNFUNTEMBNTOUVDS 41 LATFLHIAOANARBIAILN1 HPLC grade 2
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Y X v
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3. 1111 HPLC grade Y511@5 8 U08anT AINIUUULATEN Stirrer WU 45 WA
4.1339 Activated resin 89 TuaeduivuIadurUgudnas (9lu) 13.0 Hadiuas Tag
Y )
Y5usasims lvavenirldeglure 1.5 Tadans/u1i 1NoAIUANAIINGIVOT Resin n1o T
v ¢ . a
APAL TABAINGIVDY Resin U1 5.0-6.5 (HUAIAT
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U (Y] d
MIVLAIVENINIUADA N
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@ ] @ P . . =< o Y] 1 [
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v
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1889 3/U1N ¥2A10819811 Resin 31U 3 59U 1nUUINUA0819 TuvIndsvSuag
(Volumetric flask) Y119 10 Yaaans
o JY 9(: a ana < ’.f = 1 @ a
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b Y
Tude 2 miudsuISinasmenin HPLC grade 193V 10 Haaans
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o 1 ~ <3 =
4.759496298190 1aW11 Nylon Membrane Y119 0.22 Tuaseu tnuluviaunidan

Aa aa { a 1 o a 4 1 Aa
(Amber vial) ¥11A 2 Jadans Nneuval 4 s usatded aund1i Uiz Cluidu 20

Q Y

¥ 114 Talszana)

MISIASENAIININGG Y HCA
] Y H
1. ¥9 HCA [(-)-Hydroxycitric acid calcium salt, (C,H,O,),Ca, IR 1M minAuuueu
A
0.0250 N5 aza1e1ud1 HPLC grade 4 laaans
2. 055992081904 1Uned Wi ATl Activated resin U1 ¥ A29819W1U Resin 914U 3
) 3 o J o Aa aa
50U NnUMAUAIee Tuvalsudsnes vuia 10 dadans
o oY 9°I A aa 3 % A 1 o =y
3. ¥LADANNAUY1 HPLC grade 6 Jaaansiaztnui1nse wivas luviadsulsunas
v 4
Tude 2 imind5uSinasmenin HPLC grade 13U 10 adans
o oA 1 <3 =
4.n399/1087130 JAW11 Nylon membrane Y11 0.22 Tuasou tnuluviaun 1@y uag
1l aszsidne HPLC wui
MISIASENEISNINGG I HCAL
11715199919 HCAL @2818MU0a LAz NTodINIY Nylon membrane YU1A 0.22
< FRG o a d Y L=
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a d a
MIAATIZH HCA uaz HCAL lwdaSanamie HPLC
o A % ] ya Y 9 A 9 %
1. MM31999190 081 THUA NV LIU NHINZ T UAI811 HPLC grade
o a J 9y A Y A o [ dy
2. MMIAATIEHAATEY HPLC A0an 102 NN UAAI1L
1A3093e HPLC U 1100, Agilent Technologies, Germany
MAUANINATDY Reverse phase high performance liquid chromatography
(A A a
AoAL : LiChrospher ® 100 RP-18 4.0x250 daatuns,

5 Tulasies

8n31mMs lva £ 0.8 Uaaans/un
a 4 =
QUM YUABANY : 25 DAL
4 4
anaeun :H,0 (+HCIO, pH 2.5)
J v A 4
ANALADT : Variable wavelength detector AsIANANLEIAAY

210 W1 THIUAT
Finasniase i - 20 luTpsang
=

f1331A3311 HCA anududuueae 125-2000 AN

f151NA551U HCAL A Iure 100-1000 AfDY
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3. mumlina HCA uay HCAL aaFeuieununldnsmndnsizdt lanuni

NATFIUYBY HCA tag HCAL muad tagsioaualuvuie daaniy/ nasugiuuis



Appendix Table 1. L*, a* and b* values of fresh G. pedunculata fruit each maturity stage

52

Colour values

Maturity stages

L* a* b*

1 53.2241.51° -11.2940.95° 23.13£2.93
2 53.63+1.28° -10.62+0.53" 20.77+1.82°
3 52.7241.53° -8.72+0.60° 18.42+1.81°
4 57.83+1.88" -4.64+1.00" 23.93+1.55"
5 64.72+1.37" 3.33+1.33" 31.81+1.55"

““Means+standard deviations with the different superscripts in the same column from each
attribute were significantly different (p<0.05).

Each maturity using 6 fruits for measurements.



Appendix Table 2. L*, a* and b* values of fresh G. atroviridis fruit each maturity stage
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Colour values

Maturity stages

L* a* b*
1 64.01+1.24" -11.48+0.45° 30.17+1.09"
2 57.6243.24° -10.73%0.15" 23.09+2.61"
3 53.61+2.21° -8.96+0.25° 17.98+227°
4 59.88+2.98" -8.39+0.25" 23.77+3.01°
5 63.97+1.28" -1.37+0.61" 30.84+1.15"

““Means+standard deviations with the different superscripts in the same column from each
attribute were significantly different (p<0.05).

Each maturity using 6 fruits for measurements.



Appendix Table 3. L* a* and b* values of G. pedunculata slices after drying at 51°C for 8

hours

Colour values

Maturity stages

L* a* b*
1 65.21+4.07" 0.06+1.15 ¢ 11.61+1.64°
2 65.0843.64" 023+1.17° 13.05+1.94"
3 63.2242.29" 1.71%1.05" 11.79+0.90™
4 62.44+2.98" 250+1.31° 11.38+137°
5 61.55+3.29" 484+1.01° 13.28+1.95°

““Means+standard deviations with the different superscripts in the same column from each

attribute were significantly different (p<0.05).

Each maturity using 6 fruits for measurements.
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Appendix Table 4. L*, a* and b* values of G. atroviridis slices after drying at 51°C for 8 hours

Colour values

Maturity stages

L* a* b*
1 67.17+2.44" -0.9140.68" 17.3442.94'
2 65.6742.71° -3.55+0.70" 13.7542.23¢
3 69.57+4.85" -324+1.14" 14.63+2.38"
4 70.05+3.04° -34741.15" 16.61+2.20"
5 66.59+2.43° -0.424+0.45" 18.50+2.67"

““Means+standard deviations with the different superscripts in the same column from each
attribute were significantly different (p<0.05).

Each maturity using 6 fruits for measurements.
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