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Abstract

This research aimed to investigate the physical properties of karanda fruit at different ripening
stages (raw, ripe, and overripe) from Songkhla and Chonburi provinces. The pH of karanda fruit was
found to range from 2.80 to 3.14, the soluble solid content from 6 to 10 °Brix, and the percentage
of acidity from 3.01% to 6.59%. The ripening stage and cultivation area significantly affected the
levels of phenolic compounds, flavonoids, and anthocyanins (p<0.05). At the ripe stage, the hue
angle indicated a red color, and the brightness (L*) was at its lowest. As the fruit ripened, there were
increases in total anthocyanin content, total flavonoid content, total phenolic compounds, and
antioxidant activity. At the overripe stage, the fruit exhibited the highest phenolic content
(344.82+10.23 to 385.00+14.64 mg GAE/100 g), the highest flavonoid content (280.07+25.91 to
282.71+24.52 mg RE/100 g), the highest anthocyanin content (386.65+85.27 to 459.25+69.82 mg
cyanidin-3-glucoside/100 g), and the highest antioxidant activity (86.19% to 91.22%). However, the

highest vitamin C content was observed in the raw stage.

Keywords: Carissa carandas; Ripening stages; Phenolic; Anthocyanin; Antioxidant activity
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(a)

Unripe stage

(b)
Half-ripe stage

()
Ripe stage

Figure 1 Karanda fruit from Songkla at different stages of ripening
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Table 1 Color values (L* a* b*), Hue angle, and Chroma of karanda fruit from Songkhla and

Chonburi provinces at different ripening stages.

Provinces Ripening Color values

Stages L* a* b* Hue angles (H°) Chroma (C*)
Songkla  Unripe  67.35+0.00° 15.14+0.01" 22.75+0.01°  56.36+0.01° 27.32+0.01¢
Half-ripe  53.68+0.01° 25.26+0.01° 16.71+0.00°  33.49+0.01" 30.29+0.01°
Ripe 26.71+0.00° 20.80+0.02° 8.43+0.03' 22.07+0.50° 22.44+0.02'
Chonburi  Unripe  57.42+0.01° 25.54+0.01° 15.26+0.00° 30.86+0.01° 29.75+0.01°
Half-ripe  46.70+0.01° 31.33+0.01° 16.00+0.00°  27.05+0.01° 35.18+0.01°
Ripe 26.74+0.01° 24.47+0.02° 9.02+0.04° 20.24+0.09' 26.08+0.01°

Values are expressed as mean+SD (n=3).

differences at p<0.05.

Table 2 wanaan pH, Total soluble solid,
Titratable acidity wagUsunadniiudvenanzaig
vz lfilszeznisanuaneaiy wud fiui
wigdgnuagsyezn1sgniluasienn pH Total
soluble solid wag Titratable acidity og19iiile
d1y (p<0.05) WonzsisvmuzunlyiFuan a1 pH
way Total soluble solid auifintu luvausd
Titratable acidity anad FaUSunameadefiazany
"Lﬁquaﬂﬁammmﬂmﬁu%u Faszminan1sasey

Different letters in the same column indicate significant

wiulsvesmald nenlunaldgniluldlunssuiunis
mela wazutlefiazauszritanisiasydulavesa
LignuAsuluduthma 115 - 17] venanduinu
Wonwaui vguuesinilsesmsifiuife: meus
LLagﬁuﬁwazﬂgmmﬂﬁi’mﬁ’uddma@iaﬂ%mmmamﬁa
flazanglduarUinaunsa Tneinameudeiiavans
¥edviinaiiivtiunuszeenisan uwiiiunan
swnuinnluszeznaRuLazidiougluesiingszezua

anUSunansnazanasegaiiuddgy (18]

Table 2 Physical properties of karanda fruit from Songkhla and Chonburi provinces at different

ripening stages.

Total soluble Titratable acidity

Provinces  Ripening Stages PH solid (oBrix) (%citric acid equivalent)
Songkla Unripe 2.80+0.01° 7.00+0.29° 6.59+0.22°
Half-ripe 2.84+0.01° 6.000.00" 5.05+0.11°
Ripe 3.14+0.03° 8.50+0.00° 3.52+0.29°
Chonburi Unripe 2.88+0.00° 8.00+0.00° 4.35+0.11°
Half-ripe 2.81+0.01° 9.00+0.00" 4.22+0.19°
Ripe 3.02+0.04° 10.00+0.00° 3.01+0.11°

Values are expressed as mean+SD (n=3). Different letters in the same column indicate significant

differences at p<0.05.
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Table 3 Total phenolic, flavonoid, tannin, anthocyanins contents and DPPH antioxidant activity of

karanda fruit from Songkhla and Chonburi provinces at the ripe different stage.

Provinces Ripening TPC TFC TAC Vitamin C %DPPH
Stages (mg GAE/100¢g) (mgRE/100¢g) (mgC3G/100g) (mg/100 g)

Songkla  Unripe 29273+17.10°  179.95+30.01¢  261+1.74°  42389+36.49°  14.47+5.78"
Half-ripe  298.10+25.19° 256.68+2.98°  1531+549°  336.79+42.68 89.26+3.02°
Ripe 344.82+10.23°  282.71+24.52° 459.28+69.82° 291.63+18927  91.22+2.05°

Chonburi  Unripe  258.70+2633" 178.10+1531°  27.66+7.50°  568.16+27.46" 18.90+20.31"
Half-ripe  289.02+39.30° 250.63+6.96b°  29.43+430°  397.17+21.78" 82.83+0.46°
Ripe 385.00+14.64° 280.07+2591° 386.65+85.27° 304.54+12.94°  86.19+1.75°

Values are expressed as mean+SD (n=3).

differences at p<0.05.

Different letters in the same column indicate significant

Table 4 Pearson correlation coefficients among the content of phenolics, flavonoids, tannins,

anthocyanins, vitamin C and antioxidant activity of karanda fruits.

Correlation Coefficient

Phenolic Flavonoid  Anthocyanin Vitamin ¢ DPPH
Phenolic 1 0.625** 0.767** -0.688** 0.549**
Flavonoid (RE) 0.625** 1 0.657** -0.808** 0.872**
Anthocyanin 0.767** 0.657** 1 -0.636%* 0.515**
Vitamin ¢ -0.688** -0.808** -0.636%* 1 -0.795%*
DPPH 0.549** 0.872** 0.515** -0.795** 1

**Statistically significant relationship at p<0.05
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