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Chemical properties and antioxidant activities of the sprouts of
Kalopanax pictus, Cedrela sinensis, Acanthopanax cortex at
different plucking times
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Abstract

The nutritional composition, bioactive components and antioxidant activities of the first and second sprouts of
Kalopanax pictus, Cedrela sinensis and Acanthopanax cortex were investigated to increase the utilization of these

sprouts. The moisture and crude lipid contents of the first

sprout were higher than those of the second sprout,

and the crude fiber and carbohydrate contents were higher in the second sprout. The organic acid content of the
first sprout was higher than that of the second sprout. The second sprout had higher free amino acid contents
in K. pictus and C. sinensis, and the first sprout had a higher content in 4. cortex. Especially, the second sprout
of K. pictus and C. sinensis had a higher level of glutamic acid, which is a major taste component of foods,
than the first sprout. The second sprouts of all the samples had higher mineral levels than the first sprouts. In
contrast, the first sprouts had higher total polyphenol and flavonoid contents and showed a higher antioxidant activity
level, except for the DPPH radical scavenging activity of the 4. corfex. The results of this study show that the
nutritive value of the second sprout was higher than that of the first sprout, but the bioactive components value
of the second sprout was lower than that of the first sprout. Therefore, additional research is needed on the cultivation
condition required to maintain the nutritive values and the antioxidant activities of these sprouts.

Key words : Kalopanax pictus, Cedrela sinensis, Acanthopanax cortex, nutritional composition, antioxidant activity
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Table 1. Proximate composition of first and second sprouts of K pictus, C. sinensis and A cortex

. K pictus C. sinensis A cortex
Composition - - -
First sprout Second sprout First sprout Second sprout First sprout Second sprout
Moisture 8844032 85.5+0.25 87.2+0.06" 81.20.12 874+0.15" 86.240.20
Crude ash 0.93+0.14 1.34+0.07 097+0.06 1.54+0.06 1274005 1.06:0.02
Proximate Crude lipid 0.98:0.14 0.73+0.01 143029 1.17+0.18 1.66+0.29 0.96+0.04
composition . .
%) Crude protein 388+0.03 4.67+0.15 4.64+0.19 6.88+0.08 3.86+0.03 3.60+0.16
Carbohydrate 578021 7724048 580026 9.17£0.36 578035 8.17:0.12
Fiber 5.15+0.15 522+0.18 3594026 6.51+0.34 421:0.24 4.48+0.29
Mean£S.D. (n=3).

Significant differences between first and second sprouts according to t-test (*p<0.05, Mp<0.01, Mp<0.001),

4.64%1A 2215 4.67% 2 6.88% = oAU 7S HG
o 9l Qtwle] g zdwde] ko] 3.86% 014
3.6%%E AR o 21 2ol UEhA &3kt
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EE FzolA 13 ol vl 23F ol SR8kl o,
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Bole] AHA 7L oA deE 2R ol ST
3 Bastel B A Zaet fARSIATE Kim 5(23) Iyt
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AU, =, 71 13 23 =9 #7713t 2 Table
29} ZAt} 1, 22 =9 fF7]4FC. 2= oxalic acid, tartaric
acid, pyruvic acid, malic acid, lactic acid, maleic acid, citric
acid, succinic acid’} HEE Ut dUF-9] A5 1, 23 &
EL5F succinic acid®] gHgFo] 217} 125.87 mg/100 g7} 175.88
mg/100 g& 2 74 =91, lactic acid®] ko] z+2} 4.05
mg/100 g2} 20.66 mg/100 g0 2 F WA =& IS el
Atk AU 1, 231 =0 F IS 133.44 mg/100 g3}
211.87 mg/100 gO. 2 23} 9] F7]4F dro] 12} ol
Hl3)] =A Yl ZF g5FS vlws] B, oxalic acidS
AL BE fF714ke] kol A 23} o) 12} =l Bls|
=7 A=, ©|F citric acid, malic acid, pyruvic acid

9 tartaric acid= 24?1 *folE BTk -9 A5,
succinic acid, malic acid & lactic acid’7} & 7402
AZEHACH, 12} £ F F714F Fol 201.13 mg/100
g0 & 23} 429 F 714 & 136.75 mg/100 gHth A
YEebstth 53], succinic acid®] &o] 12+ 2 23} & 242t
130.60 mg/100 g3} 49.67 mg/100 gO & F7|2F & st
zpol7} 71 AA RO U 9] 2Q1 Aol KolA] ekgh
o}, T3} succinic acid$} tartaric acidE A€t & /7]4F
2 12} R 23} oA E2 S YeRIQlTE 071
9] 8 F7)4H2 succinic acid®} lactic acid=® UEFEOH,
FE w48 43S Btk ook F 1 e
1, 22} <= Z+Z} 212.28 mg/100 g3} 183.73 mg/100 gO. &
12} =9 gaFol] 23F =] ol vls| =4 Yoy
F2] 79l 2ol QUL B3 1, 23} & EF succinic acid<]
geFo] 7hg =9kom, 1, 23 = 27} 189.87 mg/100 g}
153.41 mg/100 g© & 13} s=2] §Feo] 23} <R T} E7
Yehto 599221 2fol= YERA] &kt Lactic acid
7 F AR & S YeEhgilen, 1, 23 & 47
19.23 mg/100 g 25.87 mg/100 g & & 23} =0] 13} <=9
H3) frojH oz 2 RS YER ATHP<0.05). ©]/d2
A RE Yo FQ 8714 succinic acidE 1 Q)
S 1, succinic acid= 259 7HE B 23S glol] Jaks
T T2 Bt AR dEe vlo] AA BT Aoz
aE

felotn| A Bk

N frefotv|eAkS 413 22N (Table 3), threonine,
valine, methionine, isoleucine, leucine, phenylalanine, lysine,
aspartic acid, serine, glutamic acid, glycine, alanine, cystine,
tyrosine, histidine, arginine, proline & 17%2] f-2]o}u] Ak
o] AEHArk Frotn|ite] S AHE, Ay
o] 12} &2 valine¥} lysine®] FHeFo] 71 =3tom, 22t
=2 leucine, valine 2 lysine9] ¥aFo] 71 =3hth 3=
2 7o) A, 12k B 23} <& BF valine®] gkl 71
=4 SAEAT Dotn| =it F e e A
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Table 2. Organic acid contents of first and second sprouts of K pictus, C. sinensis and A cortex

Organic acid K pictus C sinensis A cortex
(mg/100 g) First sprout Second sprout First sprout Second sprout First sprout Second sprout
Citric acid 0.37:001" 2.04+0.01 0.72:0.06 0.83+0.04 0.46+0.05 044003
Latic acid 4.05£1.30 20.6610.58 6.44£094" 19.70£0.79 19.23:0.56 25.870.24
Malic acid 1.33£0.14” 6.5740.14 58.64+1.73 62.1040.11 0.89+0.09 1.49+0.01
Oxalic  acid 073£001" 0.28+0.00 0.60+0.02 0.730.02 0.730.04 0.82+0.00
Pyruvic acid 0.12£0.00 0.20+0.00 0462001 0.95+0.02 0.16+0.00 0.16+0.00
Succinic acid 125.8729.20 175.88+23.94 130.60+19.42 49.67+15.26 189.8748.54 153.4149.94
Tartaric acid 0.95:003" 6.2510.14 3.66%0.14 2.770.01 0.93:0.02" 1.54+0.01
Total 1334443031 2118742452 201.13+18.40 136.7514.41 212.28+9.18 183.7319.64
MeantS.D. (n=3).

Significant differences between first and second sprouts according to t-test (*p<0.05, **p<0.01).

Table 3. Free amino acids contents of first and second sprouts of X pictus, C sinensis and A cortex

Free Amino acids K pictus C sinensis A cortex
(mgf100 g) First  sprout Second sprout First sprout Second sprout First sprout Second sprout
Threonine 17381041 294740.11 14.65£2.72 12.05£0,09 12.29£0.02” 7.78£0.04
Valine 22.93£0.90° 38.99£0.09 18.070.17 20.71+0.04 19.620.03” 10.920.01
Methionine 3574049 7.99£0,01 13362003 17.91£0.07 1.73£0.11 135001
mﬁ“ﬁ f Isoleucine 13.43£0.76 23.160.05 10.16:0.19" 9.19:0.10 11074005 5.84£0.05
Leucine 14.66+1.88" 30.15£0.05 15.63£025" 14.74£0.15 1426021 9.3210.11
Phenylalanine 13.59+4.96 2511001 8.36+0.16 751£0.10 6.99+0.18" 5.58+0.12
Lysine 22.85:2.08 31.95£0.15 15742026 12.86+0.04 12242019 833:0.09
Total essential amino acid 108421148 195.82:0.44 95.97+1.67 94.97£0.59 7819075 49.112042
Aspartic ~acid 2568005 130.15:0.06 1445£2.82 7.19£0.04 22242002" 332001
Serine 2333048 14.190.17 4640025 47.0920.10 13.75£001" 11.44£0.02
Glutamic acid 3624068 110.87£0.10 175.64098" 349.89:2.28 Nd 0.36:0.04
Glycine 3.86:041° 9.49:+0.04 9.92£0.11 9.68£0.05 2.95:0.06 247:0.03
Nonessential Alanine 17374177 33,08:0.00 28.21£0.05" 5379020 1136+0.15" 14.02+0.06
amino acid Cysthine Nd Nd 0.87+0.02 0.61:0.03 Nd Nd
Tyrosine 9.03+3.78 17.33+0.01 8.34+0.15" 9.31£0.09 4,00£0.11 4.1740.04
Histidine 4.16+024° 8.900.01 3.89+0.09" 3.130.06 2.25+0.09 1.00£0.06
Arginine 48974142 2.15+0.10 16.46+0.11" 1733+0.11 43.41009” 19.38+0.01
Proline 12.29:0.16” 19.45+0.18 3849+021" 29.66+0.51 5.65+0.16 4344032
Total nonessential amino acid 1483048.99" 34559035 342.68:4.65 527.69+342 105.60£0.14” 60.51£0.52
Total amino acid 256.72+20.46' 54141£0.79 438.65+2.98" 622.66+4.01 183.79+0.89" 109.62+0.93

MeantS.D. (n=3). Nd, not detected. . .
Significant differences between first and second sprouts according to t-test (p<0.05, p<0.01, p<0.001).

$ 12} 108.4 mg/100 g, 23} 195.82 mg/100 g2 12+ 22 & FFs HAUOH(p<00D), F=2] B¢ 13 w4

S0l B3| 23} 429] ko] §ojFH o7 =i =AEon 22} 9] ] Q) Afol7} YA B3ttt HIEE
(p<0.05), =7} S 7}H]o] s 1 FHeFo] A JERTh opr]=ihe RVHE 12} 28] 7% arginine®] FHFo] 71
S7tge] & Ao ieibe] §Hake 13} 4= 78.19 mg/100 wkon, 23 &2 ZEBs FoJdtc aspartic acidh

g, 27} = 49.11 mg/100 g& 23} %=0] 13} <=0l Wl <] 3] glutamic acid®] o] vl-¢- EA Yepton, F HBo}
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=2FE glutamic acid, arginine 3 aspartic acid2}al 1 313
2 AolA AFE e Fa FrElopreih 22 A
£ UERh frEjobr]eite] & g dubtot 3=
o] 7927 o] 12} 2ol HIF| frfHoz = s
B o}, 07k e B9 23} =o] 12} sol] HIs) oo
2 9e S Bk o)de] AReA duireh e
735 12k 2ol| HIs) 22} =9 frejotw]|=qhe] dhako] =LA
F7HE & F dslen, 53], 7Enks Foske
glutamic acid®] $go] A F7tste] 715748 w3 S71E
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ghgol 121 2ol 22t ol Hlsl =4 SAEU & TS
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A fFA 27k (IIH: Kim §22)2 A7'EE
AHAE 59 Qo] F1ES S8 AR, ANV =5
F5 Ca, K, Na, Fe9| 30| S718tom, Jo 521
=2k Ao HFHA77F =] ASE Mg, Ca, Mn9] Frego]
S7HITL B as] QuF B euee} AR RS viE
WALk ool Aol 23} o] 12} 2ol Ml =8 77
Ao ghgo]l & RS & F YN, o3 A 13}
222t o] 7712 ol Afol= Al 270 B A Gt
ohzh26) 2710l sl FFE HHS Ao petEr)
& |z # SEET0|E EE

Ao 12 B 23k 9] F s SR eols
kS =43 A3= Table 59 2ok 31 23 9] &
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Table 4. Mineral contents of first and second sprouts of K pictus, C. sinensis and A. cortex

Minerals K pictus C sinensis A cortex
(mg/100 g) First sprout Second sprout First sprout Second sprout First sprout Second sprout
Ca 144.52+4.65" 168.60+8.15 131624330 123.55+1.69 10853252 112.26+2.10
Co 0.30£0.03 0.29+0.03 0.17£0.00 0.200.02 0.2420.01 024+0.02
Cu 2.15+0.01" 2,03+0.04 132:001” 1.15+0.02 227:004™ 1.13+0.01
Fe 5392108 19.64+0.67 19.00+0.68° 21.1240.16 12914047 19.25:0.45
K 190.97+1.34" 233.93+1.19 199.28+0.81° 19137+1.22 184231097 188.40:0.22
Mg 163.24+2.06" 193.6142.46 160.75+1.01 157.7640.67 134.1842.51" 151.83+0.95
Mn 1672022 48.41£7.82 1352005 36.11:0.38 11.052028™ 34.10£0.35
Mo 119+0.04~ 0.65£0.09 0.76£0.14 0.86+0.03 0.700.02" 0.81£0.02
Na 49804024 42.66+041 5743+0.30" 47.04+0.49 50314043 47.83+0.28
In 1093035 1032+0.56 577022 7.84£023 6.02£0.32" 7.27+0.08
Total 622.81£1.83" 709.82+6.29 571.68+1.33 579.16+1.53 504.42£1.09" 555.85£0.49

MeantS.D. (n=3).

Significant differences between first and second sprouts according to t-test (p<0.05, “p<0.01, ~ p<0.001).
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Table 5. Total polyphenol and flavonoid contents of first and
second sprouts of K pictus, C. sinensis and A cortex

Samples Total polyphenol content Total flavonoid content

(mgGAE/g) (mgQE/g)
' First sprout 16.09:0.10" 11.69:0.06
K pictus
Second sprout 15.01+0.04 11.36+0.05
st sprout 25.63+0.13" 13.58£0.02"
C sinensis
Second sprout 19.360.28 12.73£0.04
First sprout 2004£0.14™ 10.65:0.02"
A cortex
Second sprout 13.7210.04 7.2940.05
MeantS.D. (n=3).

Significant differences between first and second sprouts according to t-test (p<0.05,
p<0.01,  p<0.001).
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Fig. 1. Antioxidant activities of first and second sprouts of K pictus,
C. sinensis and A. cortex. (A) DPPH radical scavenging activity, (B)
Reducing power, (C) Fe*'chelating ability.

Each bar represents mean+standard deviation of triplicate. Significant differences between
first and second sprouts according to t-test (p<0.05, p<0.01,  p<0.001).
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