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Comparison Analysis of Antioxidant Effects from Rutaceae Fruits
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[Abstract]

In this study, we investigated the antioxidants activity by measuring electron donating ability and
ABTS radical scavenging ability of the extracts from Rutaceae fruits (citron, grapefruit, lemon, mandarin
orange, orange, trifoliate) to evaluate its use as a antioxidants in foods and cosmetics. Rutaceae fruits
extract were separated in two parts of whole fruit (pulp, pulp fegment membrane, peel) and peel, dried,
and then extracted with 70% ethanol. As a result of comparing the antioxidant effect at the
concentration of 10,000 pg/mL, the electron donating ability was higher in the dried lemon peel extract
(DLPE, 88.15%) and the dried citron whole fruit extract (DCWE, 80.44%), and the ABTS radical
scavenging ability was highest in lemon peel and dried peel extract at 94.85% (FLPE) and 92.83%
(DLPE). In conclusion, it was confirmed that lemon showed the highest antioxidant effect among the
Rutaceae fruits(citron, grapefruit, lemon, mandarin orange, orange, trifoliate), and it was confirmed that
the dried peel extract had a significant effect. Therefore it is considered that the dried lemon peel

extract has the potential to be used as a natural antioxidant material in food and cosmetics.
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I. Introduction
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Table 1. Scientific name of Rutaceae fruits

Rutaceae
fruits

Scientific name

Citron
(A
Grapefruit
(2+3)
Lemon
=l=)
Mandarin
orange
(g
Orange
(2&Z])
Trifoliate
(")

Citrus junos Siebold ex Tanaka
Citrus paradisi Macf.

Citrus limon L. Burm. f.

Citrus unshiu S. Marcov

Citrus sinensis L.

Poncirus trifoliata Rafin
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3. Electron donating ability measurement
1,1-diphenyl-2-picrylhydrazyl(DPPH) radicalof T
gF 27z A8/ Bloisti[22]0f] &£5to] Alg 0.5 mL
of]l 60 pM DPPH (Sigma, USA) 3 mLE Y1 Ao]A &
Sof £ ¥ 15% For A2 WAIF O3 FY(517 nm)
&) at BA2) Ab

olo] SY% A0S WER%H)2 LR

=2 =AX5
= J7°0

o
O

4. ABTS scavenging activity easurement
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5. Data Analysis
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III. Research Results

1. Comparison of electron donating ability
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Table 2. Effect of ethanol extract from Rutaceae fruits on DPPH radical scavenging activity
Rutaceae fruits Concentration (pg/mL)

100 500 1,000 5,000 10,000

Vitamin C 91.242.2° 95.9+0.2° 96.1£0.2° 96.0£0.0° 96.0£0.0°

Citron Whole 5.9+£0.9° 14.0£1.9" 21.0+0.8™ 51.0£5.0° 69.7+2.5¢

Grapefruit ~ Whole 2.140.8° 8.2+1.0 14.3+2.7" 35.0+3.6' 48.0+1.7°

Fresh Lemon Whole 14.1+0.6" 225+19' 32.2+2.0% 63.3i2.1ve 83.3i1.5f
Mandarin Whole 2.8+0.5™ 9.0+1.1° 14.1£0.7" 32.742.9% 43.7£1.5'

Orange Whole 1.7+0.8° 8.4+0.6™ 14.4+1.3" 31.7+£3.1* 41.0£1.0

Trifoliate Whole 5.3£0.2% 11.8+0.7" 18.8+1.8™ 47.3+25" 59.740.6'

Values are meanzxSD of triplicate experiments and those with different alphabet letters are significantly different at

p<0.05(a>b>c>d>e>f>g>h>i> j>k>I>m>n>0>p>ag>r).
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Table 3. Effect of ethanol extract from Rutaceae fruits peel on DPPH radical scavenging activity

Rutaceae fruits Concentration (pg/mL)
100 500 1,000 5,000 10,000

Vitamin C 91.242.2° 95.940.2° 96.1+0.22 96.040.0° 96.0£0.0°

Citron Peel 1.8+0.5¢ 6.311.6™ 9.9+1.1m™ 23.4+2.41 37.242.7°

Grapefruit Peel 1.6+0.59 5.6+2.6™ 7.6+4.1° 2254481 34.6+5.1"

Eresh Lemon Peel 6.4+0.3™ 18.6+2.2% 24,7435 61.2+2.3¢ 84.8+3.4°
Mandarin Peel 2.2+1.9% 3.6+3.8% 10.241.1™ 34.0+1.4%" 57.5+3.8¢

Orange Peel 2.240.6" 7.1£0.9"™ 11.2£0.4' 31.0£3.0" 52.8+0.5°

Trifoliate Peel 6.5+2.6™ 9.1£0.9'™ 17.2+2.3% 36.8+2.6° 47.9+3.6f

Values are meanzxSD of triplicate experiments and those with different alphabet letters are significantly different at

p<0.05(a>b>c>d>e>f>g>h>i> j>k>I>m>n>0>p>q).

Table 4. Effect of ethanol extract from dried Rutaceae fruits on DPPH radical scavenging activity

Rutaceae fruits Concentration (pg/mL)
100 500 1,000 5,000 10,000

Vitamin C 91.242.2° 95.9+0.2° 96.1+0.2° 96.0+0.0° 96.0+0.0°

Citron Whole 8.3+0.6™ 18.3+2.8" 26.14£2.7%" 62.1+6.8¢ 80.4+4.9°
Grapefruit ~ Whole 4.6+2.0% 9.1£1.0m° 14.442 4™ 30.4+3.3" 45.6+3.9°

Dried Lemon Whole 6.4+1.0" 15.4+6.44 25.5+4.4" 61.8+5.0¢ 83.1£2.9¢
Mandarin Whole 4.9+0.8® 11.141.9'mn 15.5+2.24 31.7+£2.5° 392425

Orange Whole 2.4+0.8° 7.1£1.0"° 12.1+1.4'™ 30.645.60" 46.4+3.5°

Trifoliate Whole 8.3+£1.6™ 15.042.44 21.1£3.41 43.6£5.4° 64.0+2.8¢

Values are meanzxSD of triplicate experiments and those with different alphabet letters are significantly different at

p<0.05(a>b>c>d>e>f>g>h>i>j>k>I>m>n>0>p).

Table 5. Effect of ethanol extract from dried Rutaceae fruits peel on DPPH radical scavenging activity

Rutaceae fruits Concentration (pg/mL)
100 500 1,000 5,000 10,000

Vitamin C 91.242.2° 95.9+0.2° 96.1£0.2° 96.01£0.0° 96.0+0.0°

Citron Peel 1.0+1.0" 5.9+0.8 12.3£0.6™ 33.944.64' 49.4+1.7°

Grapefruit Peel 1.3£0.9" 6.9+0.5¢ 10.8+£0.9™ 28.9+0.7 40.7+£0.4"

Dried Lemon Peel 45+3.8% 20.0+1.2' 30.1+1.0 66.0£4.7° 88.1+1.3¢
Mandarin Peel 1.4+£1.6 5.9+0.8 12.3+£0.6™ 33.914.6' 49.4+1.7°

Orange Peel 1.6£0.6 8.7+0.1°° 15.9+1.0" 38.5+4.9" 56.5+3.8"

Trifoliate Peel 6.0£0.2¢ 15.1£0.9™ 23.8+0.3% 50.6+1.8° 70.2+0.4¢

Values are meanzxSD of triplicate experiments and those with different alphabet letters are significantly different at

p<0.05(a>b>c>d>e>f>g>h>i> j>k>I>m>n>0>p>ag>r).
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2. Comparison of ABTS scavenging activity
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Table 6. Effect of ethanol extract from Rutaceae fruits on ABTS radical scavenging activity

Rutaceae fruits Concentration (pg/mL)
100 500 1,000 5,000 10,000

Vitamin C 93.44+2.2% 94.5+2.0° 95.1+2.5° 96.0+1.9° 96.6+1.7°

Citron Whole 1.74£0.5" 49+1.6™ 9.9+2.04 38.245.3" 74.2+7 5
Grapefruit  Whole 1.3+£0.5" 3.8+1.4™ 7.141 2Kmn 25.142.7 52.1+7.3f

Eresh Lemon Whole 4.4+10™ 11.14£2.2% 19.5+3.2 72.5J_r7_1f’ 89.7+1.5°
Mandarin ~ Whole 2.2+1.0™ 4.2+15™ 7.8+1.34m 28.7+0.7' 51.7+1.4'

Orange Whole 1.3£1.2" 4.3+0.2'™ 10.0+0.5¢ 34.8+1.8" 61.8+0.4°
Trifoliate ~ Whole 1.240.8" 5.1£1.0Im" 10.1£1.4 46.2+5.0° 79.146.4°

Values are meanzxSD of triplicate experiments and those with different alphabet letters are significantly different at

p<0.05(a>b>c>d>e>f>g>h>i>j>k>I1>m>n).

Table 7. Effect of ethanol extract from Rutaceae fruits peel on ABTS radical scavenging activity

Rutaceae fruits 100 500 Concentri ttllgg afmt) 5,000 10,000

Vitamin C 93.442.2% 94.5+2.0° 95.142.5° 96.0£1.9° 96.6%1.7°

Citron Peel 1.8+0.8™ 3.541.8Km 6.4%2 6% 26.7+2.7" 52.3+3.5%
Grapefruit  Peel 1.4+0.7™ 4,141 4Km 5.8+0.3Km 23.942.6" 46.9%1.8f

Lemon Peel 4,940, 1Km 13.840.7' 27.1+0.2" 87.8+3.4° 94.840.2°

Fresh = Mandarin~ Peel 2.7+0.5Km 6.742.40 11,6410 38.242.99 77.8+5.7°
Orange Peel 2.0£2.1Km 4.8+1.8Km 6.142.4 262+3.6" 55.0+0.5¢
Trifoliate Peel 1.7£1.5™ 3.741.8Km 6.0£1.2 24.8+45" 48.9+3 6°f

Values are meanzxSD of triplicate experiments and those with different alphabet letters are significantly different at

p<0.05(a>b>c>d>e>f>g>h>i>j>k>1>m).

Table 8. Effect of ethanol extract from dried Rutaceae fruits on ABTS radical scavenging activity

Rutaceae fruits Concentration (pg/mL)
100 500 1,000 5,000 10,000

Vitamin C 93.442.2% 94.5+2.0° 95.1+2.5° 96.0+1.9° 96.6%1.7°

Citron Whole 0.2+0.4 4.6+05 13.442.0" 60.4+4.1¢ 78.6+4.3°
Grapefruit ~ Whole -0 - 0.6+0.7% 11.1+1.5" 21.4%1.6°

Dried Lemon Whole - - 2.6%25% 58.»5J_r1_7vd 90.6%+1.1°
Mandarin ~ Whole - - - 9.2+1.0' 21.8+1.7°

Orange Whole - - - 13.6+4.3" 33.0+4.6°
Trifoliate  Whole - - 1.3+2.1 28.1+3.3 58.7+2.7¢

" ABTS radical scavenging activity was not observed.

Values are meanzxSD of triplicate experiments and those with different alphabet letters are significantly different at

p<0.05(a>b>c>d>e>f>g>h>i>j>k).

Table 9. Effect of ethanol extract from dried Rutaceae fruits peel on ABTS radical scavenging activity

Rutaceae fruits Concentration (pg/mL)
100 500 1,000 5,000 10,000

Vitamin C 93.442.2% 945+2.0° 95.1+2.5° 96.0+1.9° 96.6+1.7°

Citron Peel -1 - 0.7+1.0 17.942.2° 37.7+1.2¢
Grapefruit Peel - 0.6x1.0 1.3%£2.4 17.1£3.2¢9 33.8+3.4°

Dried Lemon Peel - 0.9+0.8 8.6i0.7f‘ 76.4+2.6° 92.8+0.5°
Mandarin Peel - - 0.8+1.3 23.5+6.1° 55.945.0¢

Orange Peel - 1.3+2.2 1.7+£15 19.7+2.7% 38.4+2.0¢
Trifoliate Peel - 1.2+1.3 2.9+2.6 225+2 8 40.4+3.3¢

Y ABTS radical scavenging activity was not observed.

Values are meanzxSD of triplicate experiments and those with different alphabet letters are significantly different at

p<0.05(a>b>c>d>e>f>g>h>i).
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