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! Pseudo-stems are one of the wastes of bananas after

harvest, but there are few articles relative to pseudo-stem
tender cores. It is valuable to deeply figure out. In this
study, pseudo-stem tender cores were treated by various
treatments, such as untreated (U), blanched (B), squeezed
(S) and blanched-and-squeezed (BS) before frozen-dried,
respectively. These treated samples were extracted with
water, ethanol, acetone, ethyl acetate and n-hexane,
respectively to understand the effects on antioxidative
activities of pseudo-stem tender core extracts by blanched
treatment and various polar solvent extracted treatment. In
ethanol extracts, the extract yield of U sample was the
highest one (22.44+0.03%) and the extract yield was the
lowest one in BS sample (4.50+0.21%). The total phenolic
and flavonoid contents of the BS sample were 11.34+0.62 mg
GAE/g D. W. and 9.4140.20 mg CE/g D. W., respectively, and
they were higher than those of samples. The antioxidative
activities of the BS sample were the best one and the EC50
values of DPPH and ABTS+. radical scavenging effects were
1.2640. 29 mg/ml and 1.42+0. 08 mg/ml, respectively. There
were the similar trends in acetone and ethyl acetate
extracted samples, and the better antioxidative activities
were in the BS sample. Antioxidative activities of samples
by ethanol extracted were higher than by acetone and ethyl
acetate extracted. In this result, we proved that there
were rich antioxidative activities in banana pseudo-stem
tender core, and it could be created as healthy food.

Pseudo-stem tender core; Blanched; Antioxidative activity;
Solvent extracts;
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Abstract

Pseudo-stems are one of the wastes of bananas after harvest, but there are few articles relative to
pseudo-stem tender cores. It is valuable to deeply figure out. In this study, pseudo-stem tender cores were
treated by various treatments, such as untreated (U), blanched (B), squeezed (S) and blanched-and-squeezed
(BS) before frozen-dried, respectively. These treated samples were extracted with water, ethanol, acetone,
ethyl acetate and n-hexane, respectively to understand the effects on antioxidative activities of pseudo-stem
tender core extracts by blanched treatment and various polar solvent extracted treatment. In ethanol extracts,
the extract yield of U sample was the highest one (22.44+0.03%) and the extract yield was the lowest one in
BS sample (4.50+0.21%). The total phenolic and flavonoid contents of the BS sample were 11.34+0.62 mg
GAE/g D. W. and 9.41+£0.20 mg CE/g D. W., respectively, and they were higher than those of samples. The
antioxidative activities of the BS sample were the best one and the ECso values of DPPH and ABTS™ radical
scavenging effects were 1.2610.29 mg/ml and 1.42+0.08 mg/ml, respectively. There were the similar trends in
acetone and ethyl acetate extracted samples, and the better antioxidative activities were in the BS sample.
Antioxidative activities of samples by ethanol extracted were higher than by acetone and ethyl acetate
extracted. In this result, we proved that there were rich antioxidative activities in banana pseudo-stem tender

core, and it could be created as healthy food.

Key word: Pseudo-stem tender core; Blanched; Antioxidative activity; Solvent extracts;
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Table 1 Characteristics of juice and residue of pseudo-stem tender core

Un-blanching juice Blanching juice
Moisture content (%) 97.24+0.41¢! 97.65+0.52¢
Water activity 0.47+0.01 B 0.44+0.01¢
pH 5.13£0.024 5.48+0.02B
°Brix 2.20+£0.008 2.00+0.004
Total acidity (g) 0.02+0.014 0.03+£0.014
Total sugar content 8.67+0.074 2.01+0.09 B
(mg glucose/ml)
Reduce sugar 4.63+0.774 1.83+0.41 8
(mg glucose/ml)
Protein (mg/mL) 1.16£0.034 0.85+0.008
Crude lipid (%) 0.75+0.07F 1.13£0.06 P
Total phenolic 1.02+0.015° 3.29+0.554
(mg GAE/g")
Total flavonoid 0.11+0.02B 1.06+0.12A

(mg CE/g?)

! Values (mean + SD, n=3) in the same column followed by a different letter are significantly different

2 Did not measure.

(p<0.05).



Table 2. Total phenolic contents, total flavonoid contents and ECsg values in antioxidative activities of un-blanching and blanching pseudo-stem tender core

juices.
Juice Total phenolic Total flavonoid ECso (mg/ml)
mg GAE/g* mg CE/g? DPPH? ABTS3 Reducing power?
Un-blanching  1.02+0.01% 0.11+0.02B 11.56+0.18B 7.55+ 0.18A 9.411+0.10A
Blanching 3.29+0.55* 1.06+0.12A 12.02+0.34A 7.25+0.13B 9.04+0.04B

1mg, gallic acid equivalent (GAE)/g sample.

2mg, catechin equivalent (CE)/g sample

3EC50 means the effective concentration of sample that has 50% of the scavenging activity.
4EC5 0 is the concentration that the absorbance at 700 nm is 0.5.

5Values (mean £ SD, n=3) in the same column followed by a different letter are significantly different (p<0.05).
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Table 3. Extract yields, total phenolic contents and total flavonoid contents of various

treated pseudo-stem tender core extracts.

Solvent Treatment Extract yield?  Total phenolic 2 Total flavonoids 3
(%) (mg/g DW) (mg/g DW)
Water Un-treated 16.94+0.43 B 4.68+0.04 ¢ 0.19+0.11°
Blanched 22.43+0.84 A 5.32+0.30 B 0.53#0.15 B
Squeezed 11.76+0.70 ¢ 3.43+0.29° 0.49+0.04 ¢
Blanched-and-Squeezed ~ 9.930+0.33° 8.20+0.20* 0.80+0.03 #
Ethanol Un-treated 22.44+0.03 A4 4.26+0.15° 3.37+0.54°
Blanched 14.29+0.21 8 5.89+0.25¢ 3.46+0.59°¢
Squeezed 9.2340.28 ¢ 6.47+0.06° 3.84+0.138
Blanched-and-Squeezed ~ 4.50+0.21° 11.34+0.62 4 9.41+0.20*
Acetone Un-treated 1.99+0.34 ¢ 2.18+0.02° 1.25+0.11°
Blanched 1.88+0.19 A 3.94+0.05 ¢ 2.10+0.02 ¢
Squeezed 1.79+0.08 B 4.60+0.06 B 3.03+0.07 8
Blanched-and-Squeezed 1.4610.12° 6.89+0.13 A 4.49+0.10 A
Ethyl Un-treated 0.96+0.03 ¢ 2.00£0.15 ¢ 0.3240.04 B
acetate
Blanched 0.92+0.07 ° 2.21+0.01 4 0.22+0.02 ¢
Squeezed 1.00+0.16 A 2.07+0.198 0.2240.05 P
Blanched-and-Squeezed 0.97+0.02 ® 1.98+0.12 P 0.7910.104
n-Hexane Un-treated 0.71+0.00 B 1.72+0.22 8 1.07+£0.09 #
Blanched 0.71+0.00 ¢ 2.28+0.18 A 0.9340.16 B
Squeezed 1.02+0.01 4 0.15+#0.01 ¢ 0.02+0.03 ¢
Blanched-and-Squeezed  0.66%0.05 P 0.1440.05° 0.00+0.02 ®

"Extraction yield (%)=(sample extract weight / sample weight)*100%.

’mg, gallic acid equivalent (GAE)/g sample.

>mg, catechin equivalent (CE)/g sample

“Values (mean + SD, n=3) in the same column followed by a different letter are

significantly different (p<0.05).
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Table 4. ECso values of various treated extracts of pseudo-stem tender core extracts by
DPPH and ABTS™ radical methods and reducing power.

Solvent Treatment DPPH ABTS™ Reducing power
(mg/g DW)
Water Un-treated 3.05+0.04 B 11.28+0.73 A 3.29+0.01 8
Blanched 2.45+0.08 ¢ 6.23+0.52 ¢ 2.91+0.04 ¢
Squeezed 4.80+0.18 # 9.77+0.39 8 4.23+0.03 4
Blanched-and-Squeezed 2.39+0.11° 6.26+0.21 ¢ 2.6010.04°
Ethanol Un-treated 4.69+0.204 7.53+0.384 9.35+0.254
Blanched 2.60+0.208 6.33+0.878 5.10+0.03 B
Squeezed 2.49+0.15¢ 4.73+0.22°€ 4.46+0.06 ¢
Blanched-and-Squeezed 1.23+0.20° 1.42+0.08° 3.03+0.02 °
Acetone Un-treated 4.3840.25 4 15.01+0.57 A 10.81+0.66 #
Blanched 2.97+0.72 € 12.09+0.66 B 9.03+0.35 B
Squeezed 3.61+0.08 B 4.73+1.37 ¢ 5.71+0.17°
Blanched-and-Squeezed 2.34+0.01° 2.94+0.07 ° 6.70%0.16 €
Ethyl acetate Un-treated 3.55+0.30 ¢ 7.65+0.21 ¢ 7.18+0.13 ¢
Blanched 3.61+0.03 B 11.50+0.58 A 9.23+0.19 8
Squeezed 4.53+0.23 A 8.32+0.69 B 12.86+0.43 A
Blanched-and-Squeezed 3.14+0.10° 4.88+0.07 ° 6.83+0.32°
n-Hexane Un-treated 5.07+0.08 ® -- 24.1240.52°
Blanched 3.33+0.03P -- 34.67+0.66 €
Squeezed 13.47+0.24A -- 79.61+9.57 B
Blanched-and-Squeezed 3.69+0.44 ¢ -- 94.09+4.23 A

"ECso means the effective concentration of sample that has 50% of the scavenging activity.

ZECsois the concentration that the absorbance at 700 nm is 0.5.

3Values (mean + SD, n=3) in the same column followed by a different letter are significantly different

(p<0.05).

12



Table 5. Contents of p-Coumaric acid in various treated pseudo-stem tender core

extracts.
Solvent Treatment Content (mg/mL)
Water Un-treated --
Blanched -
Squeezed --
Blanched-and-Squeezed --
Ethanol Un-treated 0.06+0.00dF
Blanched 0.12+0.00cE
Squeezed 0.20+0.00bC
Blanched-and-Squeezed 0.75+0.01aA
Acetone Un-treated 0.03+0.00dG
Blanched 0.07+0.00cF
Squeezed 0.17+0.00bD
Blanched-and-Squeezed 0.70+0.01aB
Ethyl acetate Un-treated
Blanched
Squeezed
Blanched-and-Squeezed
n-Hexane Un-treated
Blanched
Squeezed

Blanched-and-Squeezed

"Values (mean = SD, n=3) in the same column followed by a different letter are significantly different

(p<0.05).
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Figure 1. HPLC profiles of phenolic acids and Flavonoids in pseudo-stem tender core ethanol extracts
by various treaments. Standards (A), Untreatment (B), Blanched (C), Squeezed (D) and Bleanched and
Squeezed (E). 1: Gallic acid; 2: Catechin; 3: Chlorogenic acid; 4: Epicatechin; 5: Caffeic acid; 6:

Vanillic acid; 7: Syringic acid; 8: p-Coumaric acid; 9: Ferulic acid; 10: Sinapic acid; 11: Myricetin; 12
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Hesperidin; 13: Quercitrin; 14: Neohesperidin; 15: Diosmin; 16: Quercetin; 17: Hesperetin; 18:

Kaempferol; 19: Rutin; 20: Naringin; 21: p-Anisic acid
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Pseudo-stems are one of the wastes of bananas after harvest, but there are few
articles relative to pseudo-stem tender cores. It is valuable to deeply figure out. In this

study, pseudo-stem tender cores were treated by various treatments, such as untreated



(U), blanched (B), squeezed (S) and blanched-and-squeezed (BS) after frozen-dried,
respectively. These treated samples were extracted with ethanol, acetone and ethyl
acetate, respectively to understand the effects on antioxidative activities of pseudo-stem
tender core extracts by blanched treatment and various polar solvent extracted treatment.
In ethanol extracts, the extract yield of U sample was the highest one (22.44+0.03%)
and the extract yield was the lowest one in BS sample (4.50+0.21%). The total phenolic
and flavonoid contents of the BS sample were 11.34+0.62 mg GAE/g D. W. and 9.41+
0.20 mg CE/g D. W., respectively, and they were higher than those of samples. The
antioxidative activities of the BS sample were the best one and the ECs¢ values of DPPH
and ABTS™ radical scavenging effects were 1.26+0.29 mg/ml and 1.42+0.08 mg/ml,
respectively. There were the similar trends in acetone and ethyl acetate extracted
samples, and the better antioxidative activities were in the BS sample. Antioxidative
activities of samples by ethanol extracted were higher than by acetone and ethyl acetate
extracted. In this result, we proved that there were rich antioxidative activities in banana

pseudo-stem tender core, and it could be created as healthy food.
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