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Components and Antioxidative Activities of Buchu (Chinese chives)
Harvested at Different Times

Gap-Soon Moon*, Bog-Mi Ryu and Min-Ja Lee

School of Food and Life Science, Food Science Institute and
Biohealth Products Research Center supported by MOST & KOSEF, Inje University

Changes in amino acids content and antioxidative activity in the leaves of buchu (Allium tuberosum R.) at
differnt harvesting times were investigated. Contents of protein, lipids and ash were the highest at the first
harvest time, but decreased thereafter, whereas water content showed the reverse pattern. Amino acid contents
were the highest at 2nd harvest time, major compositions being aspartic acid, alanine, and glutamic acid, which
decreased thereafter. Antioxidative activities according to harvesting times also revealed the same pattern showing
by the major nutrients. Correlation coefficients between antioxidative detecting methods in TEAC vs FRAP
assay, FRAP vs DPPH assay, and TEAC vs DPPH showed 0.996, 0.992, and 0.987, respectively (p<0.001). The
earliest-harvested buchu had the highest content of carotenoids, vitamin C, and total phenol, whereas the lowest
of chlorophyll. Antioxidative effects of buchu, with vitamin C and total phenol contents have high coefficient

correlations of 0.991 and 0.989, respectively.
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Table 1. Proximate composition® of buchu harvested at different times (%)
Harvest time Moisture Protein Lipid Ash
Ist (Mar. 27) 90.13£0.82% 5.83£0.01° 0.58 £0.00° 1.21+£0.01°
2nd (Apr. 07) 91.99+0.92° 5.21+0.01¢ 0.55+0.01° 1.18£0.01°
3rd (May 01) 92.12+0.21° 4.98+0.01° 049+0.01° 1.10+£0.01°
4th (May 22) 92.28£0.85° 4.12£0.01° 0.44+0.01° 1.03£0.01°
5th (Jun. 12) 92.44+0.40° 4.041+0.01* 0.40+0.01° 1.01+0.01*
6th (Jul. 03) 92.77£1.03° 4.02+0.01* 0.38+0.01° 1.01+0.01*
Reference™ 94.0 2.0 0.1 0.8

"Data are expressed as means * S.D.(n=3).

7 Values with different superscript within a same column are significant difference (p<0.05) by Tukey test.

Table 2. Composition and relative content of amino acids and related compounds of buchu harvested at different times (mg/g)
Composiian Harvest time Ist 2nd 3rd 4th 5th 6th
Phosphoethanolamine 0.02 0.05 0.00 0.00 0.05 0.05
Urea 0.00 2.16 221 1.95 1.82 2.24
Aspartic acid 1.46 0.33 0.28 0.33 047 0.37
Threonine 0.00 0.20 0.18 0.15 0.26 0.25
Serine 0.19 0.43 0.36 027 0.38 042
Asparagine 0.45 1.10 092 0.83 0.74 1.05
Glutamic acid 0.73 0.61 0.44 0.34 0.52 0.36
Sarcosine 0.00 0.26 0.35 0.34 0.00 0.26
o-aminoaspidic acid 0.10 0.21 0.25 0.18 0.12 0.15
Glycine 0.21 025 0.16 0.19 0.10 0.12
Alanine 1.00 0.64 0.44 0.39 0.37 049
o-aminobutyric acid 0.02 0.02 0.03 0.00 0.00 0.03
Valine 0.14 0.17 0.14 0.10 0.15 0.16
Cystine 0.00 0.03 0.04 0.03 0.04 0.04
Methionine 0.00 0.02 0.03 0.04 0.05 0.05
Cystathionine 0.00 0.00 0.03 0.00 0.02 0.02
Isoleucine 0.08 0.07 0.10 0.08 0.10 0.11
Leucine 0.12 0.12 0.12 0.09 0.16 0.17
Tyrosine 0.02 0.04 0.04 0.03 0.05 0.06
[3-alanine 0.00 0.00 0.00 0.00 0.07 0.00
Phenylalanine 0.06 0.10 0.09 0.07 0.12 0.16
Y-aminobutyric acid 0.08 0.24 0.12 0.10 0.15 0.21
Ammonia 1.01 0.74 0.55 0.51 0.65 0.56
Lysine 0.10 0.11 0.11 0.08 0.12 0.17
1-methylhistidine 0.03 0.00 0.00 0.00 0.00 0.00
Histidine 0.03 0.03 0.03 0.02 0.03 0.04
Anserine 0.00 0.00 0.12 0.20 0.00 0.00
Carnosine 0.00 0.00 0.00 0.09 0.00 0.08
Arginine 0.08 0.08 0.06 0.05 0.07 0.09
Hydroxyproline 0.00 0.01 0.01 0.01 0.02 0.01
Proline 0.13 0.20 0.11 0.09 0.14 0.14

Total 6.06 822 7.32 6.56 6.77 7.86
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Table 3. Antioxidative activities” of buchu methanol extract compared with various methods

S E )R] Al 35 W A 3 3 (2003)

TEAC FRAP DPPH
Harvest time —

(UM Trolox equivalent) (Inhibition %)
Ist 0.485+0.002°% 0.162 £0.002° 84.39+0.89°
2nd 0.427 +0.002¢ 0.133+0.001¢ 76.27+0.25¢
3rd 0.412£0.001° 0.125£0.001° 73.94£0.33¢
4th 0.409 +0.000° 0.124 £0.000¢ 72.60+0.39°
5th 0.404 £0.001° 0.119+£0.003° 70.38 £0.34*
6th 0.396+0.001* 0.113+0.001* 70.05+£0.19*

DData are expressed as means= S.D.(n=3).

2 Values with different superscript within a same column are significant difference (p<0.05) by Tukey test.
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Table 4. Comparisons of correlation coefficients (y) between
antioxidative activities measured by different methods

At ek 2EESEe] @Agiie sk ArFgoe] 7 Correlation coefficients () P

2 A0 Vel FR9] S3o] o] HEE S87] & TEAC vs FRAP 0.996%* 000

AgFrt oL & & Ik z} wd x)oA 6d7t TEAC vs DPPH 0.987%* .000

A AN garsiEe) adeg $33 A9 TEAC, FRAP vs DPPH 0997 00

FRAP, DPPH &4 °] Z}z} 18%, 30%, 17% 7343 Ao=w **Correlation is significant at p<0.001.

Table 5. Chlorophyll, carotenoids, vitamin C and total phenol contents® of buchu harvested at different times (mg%)

Harvest time Chlorophyll” Carotenoids” Vitamin C" Total phenol®

Ist 532,11 £ 1.46*Y 30.48+0.79° 325.41+2.59° 184.00£0.58"
2nd 545.06+1.07° 2721+£097° 275.63£0.90° 152.00£0.00°
3rd 560.54+3.07¢ 26.67+0.53™ 269.72+1.04° 147.00+1.00"
4th 569.82+1.81¢ 2544044 257.18£2.71° 144.00 £0.58°
5th 574.63+2.17 25.02£0.05° 251.57+1.46* 135.00£ 1.00°
6th 581471 1.17° 2476 1£0.45 24936+2.39* 132.00£1.15°

USamples were lyophilized.

YSamples were extracted by methanol.
YData are expressed as means = S.D. (n=3).
¢ Values with different superscript within a same column are significant difference (p<0.05) by Tukey test.
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Table 6. Comparisons of correlation coefficients (y) between antioxidative activity measured by TEAC assay and contents of
antioxidative compounds

Chlorophyll contents Carotenoids contents Vitamin C contents Total phenol contents
TEAC -0.913* 0.979** 0.991%#* 0.989%*

*Correlation is significant at p<0.05. **Correlation is significant at p<0.001.
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