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Reduction in bitter taste and quality characteristics in pickled
bitter melon (Momordica charantia L.) by different pretreatment conditions
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Abstract This study was performed to investigate the reduction in bitter taste and quality characteristics by pretreatments

(brining;

1, 5% and blanching; 1, 3 min) in pickled bitter melon, respectively. We prepared picked bitter melon samples

at 1%-1 min, 1%-3 min, 5%-1 min, 5%-3 min. Total polyphenol and total flavonoid contents were found to be the highest
in 5%-1 min at 14.23+0.40 mg CE/g (dry) and 4.46+0.10 mg RE/g (dry), respectively. L-ascorbic acid level was the highest
in control samples. Arginine and glutamic acid were increased by brining and blanching. ABTS and DPPH radical
scavenging activity were found to be the highest at 43.60+0.40 and 44.88+0.20% at 5%-1 min, respectively. o-glucosidase
inhibitory activity was the highest at 5%-1 min. The a value was statistically different, whereas L and b values were
similar among different pretreatments. Hardness in pretreated samples was decreased as compared to that in the control.

Among sensory evaluations,

‘color’ did not indicate any statistical difference, while ‘texture’, ‘bitterness preference’ and

‘overall preference’ increased with pretreatments, and ‘bitter intensity’ decreased.

Keywords: picked bitter melon, brining, blanching, oi-glucosidase inhibitory activity, bitterness
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o (Momordica charantia L.)= B}ZH(Cucurbitaceae)?] HZA]
Shaflato] 2]EZA] ¢ulo] 7}3le bitter melon, bitter gourd, wild
cucumber, ampalaya, karela, goya 59| ©|HOo= EH, A4|2]A
ofAlo}, ], FolxE7t, JtgE A He] oy dAAle
A AAHCR A& g8 ofgo =2 A= Urk(1,2).

o] A 7154 ES &l (charantin, triterpene glyco-
side)@} ZE|HElC|=pEte AEA Qe ](a 166-residue insulin
mimic peptide)°]™(3), =L ol A2 o|gj#l, ZRHo|=
(proteid) /\Eﬂiol‘: 01—9’ ]1: Jﬂb-_ §]_61-‘j E ];],o]:fy}_ A(-)]vli‘_o]
HIES Juh4-6). OF 52 &5k 284 Jﬂ FAJ}
o|el ThFSH ofu| A, ABREELH A EEY, HY 5o 4

o 7]1Q13HH7.98). °4-r-4 Tee ddaH, IS, ‘:"
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HEZLt Aok
B Ao A" oFE 20159 9ol 583 nds oS
A= slidel W29 52 (Haenam, Korea)oll Al -4
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um syringe filter2 &3} gk & 10 LY Y3k HPLC (Waters
Co., Milford, MA, USA)E #A3tAom #4272 o|side
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Optilab, Berlin, Germany)S ©]-8-3}o] ¥373E7] 1XH(Emission:
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A& (%)=[1-(FET OD/HZT OD)]x100

MOAE, BsHAM

A= ARA (CM-5, Konica Minolta, Osaka, Japan)S ©|-&
o] Hunter’s color valueZ UEFATE SHWHS ofF 23
EE "A7I0l AW 2 = AEZACl ¥ FZF jle]
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e ©2A 542 7|(TA-XTplus, stable micro systems Ltd.,
Godalming, England)g ©]-8-3le] Ao A|gS AAJslger, A
ol PAZF FHeRRH Ax e SHEAT. AL
probe knife blade type, pre-test speed$} test speedi= 27} 1.0
mm/sec, post-test speed 10.0 mm/sec, distance 15 mm, trigger
force 5.0 go|™, 63] WHESt] HAZS "}E]rlﬁ‘}idr.
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Table 13} 7t} EulE TS 1%-1% 11.98+0.12 mg 7HEIZ]
FEHCE)g, 1%3% 11.66£0.13 mg CElg, 5%-1% 14.23+£0.40 mg
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g 9, 5% A TlM e ARV 2 e R et
(»<0.05). FZFHR=o|= L %1% 3.60£007mg FH TF
(RE)g, 1%-3% 3.6240.06mg RE/g, 5%-1% 4.46+0.10mg RE/g,
5%-3% 4.29+0.12 mg RE/gC 2 thZ(3.00£0.06 mg RE/g)} H]
wste] FEEH0|E ko] fojHog FTIsIATHp<0.05).
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Table 1. Total polyphenol, total flavonoid and L-ascorbic acid
contents of pickled bitter melon pretreated by brining and
blanching

Total polyphenol Total flavonoid L-ascorbic acid

mg CE/gdw” mgRE/gdw?  mg/100 g dw
Control 13.59+0.21° 3.00+0.06° 18.19+0.76"
1%-1min 11.98+0.12° 3.60+0.07° 10.85+0.06°
1%-3min 11.66+0.13° 3.62+0.06° 10.27+0.14¢
5%-1min 14.23+0.40° 4.46+0.10° 14.40+0.37°
5%-3min 13.45+0.24° 429+0.12° 12.75+0.30°
YAll results are milligrams of catechin equivalents per gram of dry
weight.
PAll results are milligrams of rutin equivalents per gram of dry
weight.

Each value presents the meantstandard deviation (SD) of three
independent replicates.

Each value with different superscript within a same row is
significantly different (»p<0.05) by Duncan’s multiple test.

T

Hsle] fojHog JgS T
3 FZefE o= ghake 43
ot AX S 131 B vzl
= RS

L-ol2FBA TS (%18 10.85£0.06 mg/100g, 1%-3%
1027+0.14mg/100 g, 5%-1% 1440£037mg/100 g, 5%-3%E 1275+
030mg/100 g & ThZ 18.19+0.76 mg/100 g7 H|wate] AH
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SFENE sk ATS B, ofZAd ghgo] 5%3%
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24 Aol dAgE e _em oA ] o] FTtsl=E A
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5%-3Eoll 4] 28.2240.12 mg/100 g & Al <Js] @3] 3
Fo] A= AT Bt SFEAE tlRFolA 537+0.02
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Table 2. Free amino acid contents of pickled bitter melon pretreated by brining and blanching

469

(unit: mg/100 g of dw)

Free Control 5%-3 min
. . t-value
amino acid mg/100 g dw %" mg/100 g dw %
Histidine 4.97+0.17 2.79+0.11 6.18+0.18 3.36+0.06 6.92%
Threonine 12.10+0.17 6.79+0.06 12.93+0.35 7.03+0.13 2.99
Valine 8.67+0.01 4.87+0.02 8.28+0.13 4.50+0.03 -4.24
Methionine 1.12+0.07 0.63+0.04 0.49+0.13 0.27+0.07 -6.08*
Tryptophane 2.66+0.02 1.50+0.01 2.83+0.05 1.54+0.01 4.40%*
Phenylalanine 8.42+0.16 4.72+0.07 7.13+0.13 3.88+0.11 -8.75%
Isoleucine 4.57+0.06 2.57+0.02 4.41+0.10 2.40+0.03 -2.09
Leucine 6.42+0.08 3.61+0.06 3.79+0.13 2.06+0.08 -24.53%*
Lysine 6.45+0.13 3.62+0.09 7.06+0.41 3.84+0.19 1.98
Aspartic acid 12.09+0.00 6.78+0.03 12.58+0.29 6.84+0.09 2.39
Glutamic acid 5.37+0.02 3.01+0.00 10.74+0.18 5.84+0.04 41.23%**
Asparagine 19.13+0.04 10.73+0.07 19.37+£0.33 10.54+0.08 1.05
Serine 4.91+0.19 2.75+0.10 5.244+0.05 2.85+0.00 2.34
Glutamine 30.21£0.33 16.95+0.11 28.22+0.12 15.34+0.08 -8.03*
Glycine 1.29+0.05 0.73+0.04 1.09+0.04 0.59+0.03 -3.99
Arginine 26.13+0.14 14.66+0.15 35.26+0.13 19.17£0.11 67.69%**
Alanine 4.52+0.05 2.544+0.01 3.34+0.10 1.82+0.04 -15.28%*
GABA 6.60+0.01 3.70+0.01 2.53+0.07 1.38+0.03 -76.72%**
Tyrosine 4.71+0.08 2.65+0.06 4.50+0.04 2.45+0.01 -3.31
Proline 7.96+0.45 4.46+0.23 7.97+0.58 4.34+0.36 0.023
Total amino acid 178.31 100.00 183.92 100.00
YProportion (%).
Mean+SD (1#=3), *p<0.05, **p<0.01, ***p<0.001 by t-test.
Table 3. Hunter's color value and texture measurement of pickled bitter melon pretreated by brining and blanching
Hunter's color value Hardness
L a b (g force)
Control 25.83+0.76" -0.80+0.02° 14.68+0.95% 2880.86+264.11°
1%-1min 21.03+0.86" 0.62+0.07¢ 14.04+0.55% 2887.23+£305.21°
1%-3min 21.13+0.89° 1.54+0.13° 14.86+0.54* 2316.23+370.09°
5%-1min 20.26+2.53° 1.30+0.03° 13.70£0.16° 2342.73+174.21°
5%-3min 20.04+1.08° 1.73+0.10* 13.88+0.12% 2167.70+283.58"

Each value presents the meantstandard deviation (SD).
Each value with different superscript within a same row is significantly different (p<0.05) by Duncan's multiple test.
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Table 4. Sensory attributes of pickled bitter melon”

381514 4] 48 A A 5 5 (2016)

Color Texture Bitterness intensity ~ Bitterness preference Overall preference
Control 7.67+£3.56° 6.85+3.49° 9.12+3.09* 5.98+2.97° 5.77+3.34°
1%-1min 7.194£3.65° 8.16+3.42% 6.84+3.87° 8.92+3.65* 7.63+4.07*
1%-3min 7.76+3.50° 8.87+3.56° 6.34+3.42° 9.26+3.65* 8.25+3.72°
5%-1min 7.92+3.05° 9.06+3.04* 6.65+4.01° 9.09+3.36* 7.69+3.32*
5%-3min 7.93+£3.25° 9.39+3.08* 5.34+2.88° 9.10+3.18* 8.42+3.27°
YPickled bitter melon were evaluated on 15 cm line scale (1 extremely dislike; 15 extremely like).
Each value presents the meantstandard deviation (SD).
Each values with different superscript within a same row is significantly different (p<0.05) by Duncan’s multiple test.
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Fig 1. ABTS (A) and DPPH (B) radical scavenging activity, and
a-glucosidase inhibition activity (C) of pickled bitter melon
pretreated by brining and blanching. Each value presents the
mean=standard deviation (SD) of three independent replicates. Each
values with different superscript within a same row is significantly
different (p<0.05) by Duncan’s multiple test.
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Table 5. Pearson correlation coefficient among quality parameters in pickled bitter melon pretreated by brining and blanching

Total polyphenol  Total flavonoid  L-ascorbic acid ABTS DPPH o-Glucosidase
Total polyphenol 1 0.388 0.730%* 0.909%* 0.686** 0.149
Total flavonoid 1 -0.312 0.601* 0.715% 0.882%*
L-ascorbic acid 1 0.497 0.189 -0.477
ABTS 1 0.911** 0.405
DPPH 1 0.644%*
o-Glucosidase 1
*p<0.05, **p<0.01
20.26+2.53, 5%-3% 20.04+1.08, - 25.83+0.7622 A& &rlof] g3t As=rt A PdE Aoz AlsHnh [A A
AF dhze] WEst dolgon Adarte Fod Aol sErE dded dxetels #9049 Holp005)E Hol
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