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Bioactive Components and Volatile Compounds According to Illite Addition
in Saururus chinensis Baill Cultivation
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ABSTRACT : This study was carried to investigate the effect of illite addition on the growth, bioactive components and
volatile compounds of leaf on Saururus chinensis Baill cultivation in greenhouse. Illite addition on Saururus chinensis Baill
cultivation resulted no significant effects on the aerial part. However, the root part was highest in 5% illite addition group.
Crude oil and ash amount increased as illite additives was increased. Ca of inorganics and free sugars contents were highest
in 5% and 20% illite addition, respectively. Hyperoside and isoquercetin of available component on leaf were highest in 5%
illite addition group, 4.02 mg/g and 4.31 mg/g, respectively. The volatile compounds in Saururus chinensis Baill leaf cultured
with illite addition amounts were isolated by solid-phase microextraction fiber (polydimethysiloxane 65 ¢m) and identifed by
gas chromatogtaphy mass spectrometry. As the results, the 22 volatile compounds were identified from in Saururus chinen-
sis Baill leaf and major volatile compounds were the a-cadinol (18.50%), myristicin (16.46%), methyl-9-methyl-tetrade-
canoate (10.22%), and y-muurolene (9.75%). Especially, the content of a-cadinol was highest in 5% illite addition group and
y-muurolene on overall illite addition group was lower than no addition group.
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Fig. 1. HPLC chromatography of standard quercetin glucosides. D; rutin, @); quercetin-
3-galactoside, 3); quercetin-3-glucoside, @; quercitrin O); quercetin.
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Table 1. The growth characteristics of aerial parts of Saururus chinensis cultivated at different illite addition amounts in greenhouse.

llites Ratio Ple.mt No. of Nodes No. of Leaves ~ No. of Stems per Frgsh Weight Fresh Weight
Height per Stem per Stem Rhizome of Aerial Part (g/pot)  of Roots Part (g/pot)
0% 61.4 +£2.0° 10.4 £ 0.5° 12.0 £ 1.5 5.0 £ 0.5° 330.4 +10.2% 582.5 + 15.2%c**
5% 62.2 +1.8% 10.3 £ 0.4* 13.3+1.0° 52 +0.6° 325.1+9.7° 650.2 £ 10.4°
10% 61.9+1.7% 10.9 £ 0.4° 13.0+£1.22 53+0.3° 303.6 + 8.5¢ 610.4 + 12.5"
20% 60.9 + 1.5% 10.1 £0.3% 13.1+£0.8% 5.1+0.3° 290.2 £ 8.0° 580.6 £ 10.7¢

*Values are mean £ SD (n = 10) of triplicate determinations.
**Means with different letters within the same column are significantly different (p < 0.05) according to one-way ANOVA and the Tukey’ HSD test.

Table 2. General components of Saururus chinensis leaf cultivated at different illite addition amount in greenhouse.

Illite Ratio o0
Moisture Crude ash Crude protein Crude lipid Nitrogen free extract
0% 89.21 +1.01° 0.87 +0.05" 0.53 +0.02° 0.80 + 0.05 8.59 + 0.33%™x
5% 89.05 £ 1.47° 0.94 £0.03* 0.57 +0.02° 1.09 + 0.04° 8.35 £ 0.22°
10% 89.18 £ 1.03° 0.98 £ 0.08% 0.57 + 0.04° 1.10 £ 0.06% 8.17 £ 0.25°
20% 89.12 £ 0.86% 0.95 £0.11* 0.65 + 0.12° 111 +£0.11° 8.17 £0.17¢

*Values are mean + SD (n = 10) of triplicate determinations.
**Means with different letters within the same column are significantly different (p < 0.05) according to one-way ANOVA and the Tukey’ HSD test.

Table 3. Inorganic elements of Saururus chinensis leaf cultivated at different illite addition amount in greenhouse.

(mg%, drybasis)
P Ca Mg Na Fe Cu Mn Zn

0%  2575.2+23.2° 2162+ 10.1* 1491.8 £ 18.6” 554.2 + 16.2* 191.8 £ 6.3* 203+ 1.2° 3.7+ 0.0° 7.5+ 1.0° 6.3 £ 0.2%*
5% 26224 +40.1° 202.4 +9.8° 1532.6 £22.4* 458.0 £ 14.6” 1364 +2.2° 223+1.0* 1.7+0.0° 7.6+0.7° 44+03°
10%  2880.2 +33.4% 218.2+11.2*° 14444+ 10.7° 445.3 + 15.3° 130.5 £8.2° 19.2+1.0° 1.3+0.0° 7.7+0.8° 4.0+0.2°
20%  2692.0 +26.4° 205.6 £ 8.6° 1407.8 £ 2539 443.4+14.1° 1521+ 74> 172+1.1¢ 1.1+0.0% 7.0+1.0° 2.3 £0.2¢

*Values are mean + SD (n = 10) of triplicate determinations.
**Means with different letters within the same column are significantly different (p < 0.05) according to one-way ANOVA and the Tukey’ HSD test.

Illite Ratio

191



7T R Aol Brkal Bar
oAl Aol Bl FhE ol o=
Foz olgd F¢- Il A goR: o8& 77}
Ao A7Hert.

gurr o2 AEA|= o] F Kol 7P Wil Na, Mg, P
5ol ol A= FFElo] Uk (RDA, 2011). o]} 7ro] b
Z% Kol 7P =4 FrElo] A em HE Caolo] Ko oF
50% ol AAT A2 W TS 7 AT et
o|E A shAuiolx] FAe] kR Ko o] =2
A& HYom, Cadl SRS 5% T|FolH FA TR =
< S BT (Table 3). 21F4E3E (RDA, 2011)° €]

W Az oA Z4EI gl FEo]l EUL, oA
Itk E=7 e ] 2 2o g HaEe] Slet & 4
oA Ahil % QleA] Zga} Zge] ko]l A YERd A

Jzpo|E Algel gt & AFof] AujEl Ede] 54 u
A ofH dEte|ES AlEStl wet Al Al A<l
ofgt AMA = v AEslE ot JS A= Azt

ot

lo o rir ok
N

i

EX
=

oL

(<3

2 o

- PSS - Ol - 02 - RS

KA Ol

7 9l [s1 7=

3. Al Qlo| Reldnt 7L eiet

ol FF3slr Je FE T fREe
Table 4 2 59} 2tk & 232 fructose®} glucoseo]™ 2
FFHE sucrose’t 0.41 ~0.57%= TH3lal AT FElgel
7P Bol o] A= 20% Ag|Telal, 1 v
o] 5% > FAEF >10% A+ L2 =skom, frike
oxalic acid, citric acid, succinic acid, fumaric acid 5 4%
o] AZEon ot okl Fo] dHiEe] U= malic
acid¢} tartaric acide= HEHA Utk {714 45 F
succinic acide] ¥ F7]Ak0|A0 L 2 ©2©] oxalic acido]$)
°om citric acid7} 2% HAEHUL fumaric acid®] T F
vFF AZEAT 714 e Ao 5%Y wle g2
S FAEFED S TS HIlo T2 o)itelxe AR

o] F4% = FYL

L

ol
AT

FEAELS BHE AIE Table 63 2T

Table 4. Free sugar content of Saururus chinensis leaf cultivated at different illite addition amount in greenhouse.

(mg%, dry basis)

Sucrose Glucose Fructose Total
0% lllite 0.41 +0.14¢ 2.37 £0.20° 2.90 + 0.22° 5.68 + 0.20%%*
5% lllite 0.54 +£0.10° 2.55+0.15" 3.08 £ 0.16 6.17 £ 0.15°
10% lllite 0.51+0.21° 2.27 £0.11¢ 2.78+0.17° 5.56 + 0.18°
20% lllite 0.57 +0.15° 2.68 +0.23° 3.20 + 0.20° 6.45 + 0.19°

*Values are mean £ SD (n = 10) of triplicate determinations.

**Means with different letters within the same column are significantly different (p < 0.05) according to one-way ANOVA and the Tukey” HSD test.

Table 5. Organic acid content of Saururus chinensis leaf cultivated at different illite addition amount in greenhouse.

(mg%, dry basis)

lllite Ratio
Oxalic acid Citric acid Succinic acid Fumaric acid Total
0% 1.69 +£0.12° 0.43 £ 0.02" 2.63 £0.03? 0.01 +0.00 4.76 + 0.10%bxx
5% 1.58 £ 0.08° 0.27 + 0.02" 2.42 +0.02° 0.01 + 0.00 4.28 +0.05™
10% 2.24 +£0.21° 1.09 + 0.03? 2.69 £ 0.04% 0.01 +0.00 6.03 £0.18
20% 2.56 +0.18 1.14 £ 0.05° 2.46 +0.02° 0.01 £ 0.00 6.17 £0.12

*Values are mean £ SD (n = 10) of triplicate determinations.

**Means with different letters within the same column are significantly different (p < 0.05) according to one-way ANOVA and the Tukey’ HSD test.

Table 6. Quercetin glucosides content of Saururus chinensis leaf cultivated at different illite addition amount in greenhouse.

(mg/g, dry basis)

Illite Ratio
Rutin Hyperoside Isoquercetin Quercitrin Quercetin Total
0% 0.55 +£0.02 3.77 £0.22° 3.91 £0.22° 0.82 +0.03" 0.01 +£0.00 9.06 £ 0.17***
5% 0.55 +£0.03 4.02+£0.18° 4.31£0.20° 0.86 +0.05" 0.01 +£0.00 9.75 +0.14%
10% 0.52 +0.04 3.57 +0.24¢ 3.92 £0.24° 0.76 +0.07° 0.03 +0.00 8.80 + 0.21¢
20% 0.56 +0.02 3.91+0.16° 4.09 £0.19 0.96 + 0.09° 0.01 +£0.00 9.53 +0.16°

*Values are mean £ SD (n = 10) of triplicate determinations.

**Means with different letters within the same column are significantly different (p < 0.05) according to one-way ANOVA and the Tukey” HSD test.
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Table 7. Volatile flavor compounds of Saururus chinensis leaf cultivated at different illite addition amount in greenhouse.

Peak area (%)

Peak No. Components
0% lllite 5% lllite 10% lllite 20% lllite

1 3-Carene 0.30 +0.02" 0.41 + 0.06* 0.31+0.03" 0.33 £ 0.03%b**
2 Ocimene 0.33 £ 0.01 0.30 £ 0.01 0.30 + 0.02 0.30 £ 0.01
3 1,6-Octadien-3-ol 0.73+0.172 0.41+0.10 0.25 + 0.08° 0.65 £ 0.12?
4 1,3-Benzodioxole 0.48 +0.06" 0.42 +0.05" 0.41 +0.04" 0.60 + 0.06
5 a-Cubebene 0.40 £ 0.03° 0.37 +0.02" 0.40 + 0.04° 0.51 £ 0.05
6 Copaene 1.66 + 0.04° 1.45 +0.03° 1.44 +0.04° 0.97 +0.02¢
7 Naphthalene 2.29 +0.05 1.88 £ 0.04° 1.88 £0.01° 1.27 £0.01°
8 Azulene 1.14 £ 0.06™ 1.23 +0.05° 1.09 + 0.02° 1.32 £ 0.03?
9 Cycloundecatriene 1.31£0.11¢ 1.43 £0.12° 1.31 £0.09 1.60 +1.20°
10 y-Muurolene 9.75 £ 0.35 2.89 £ 0.04¢ 7.58 £ 0.14° 7.47 £0.16"
1 Myristicin 16.46 + 1.20 19.94 £ 0.85° 16.00 £ 0.63° 16.12 £0.47°
12 a-Cadinol 18.50 + 1.42¢ 22.77 £1.13? 21.41 +1.04° 20.99 + 1.12°
13 a-Copaene 2.52 £0.02° 2.76 £ 0.03* 2.44 +0.01° 2.40 £0.01°
14 y-Eudesmol 1.63 £ 0.03? 1.64 +0.02° 1.57 £0.02° 1.55 +0.03"
15 Patchoulene 7.06 £0.18¢ 7.45 +0.20P 7.72 £0.22° 7.80 +£0.17°
16 2-Butanone 1.30 £ 0.02 1.31 +0.02 1.28 £0.01 1.27 £0.01
17 Hinesol 1.41 £ 0.02 1.38 £ 0.03 1.40 + 0.03 1.36 + 0.02
18 Cubenol 2.14 £ 0.03 2.20+0.12 2.07 £0.08 2.11£0.10
19 Methyl-9-methyltetradecanoate 10.22 £1.10° 11.22 +£0.89° 10.76 £ 0.77% 9.84 +0.63"
20 Cedrane-diol 7.68 +0.52° 7.50 +0.34° 7.56 +0.30 7.49 +0.32°
21 Heneicasane 1.58 + 0.03 1.53 + 0.02 1.52 + 0.02 1.48 £ 0.01
22 Benzene acetic acid 7.17 +0.66° 7.56 +0.28° 7.37 £0.45° 6.45 +0.38°

*Values are mean +SD (n = 10) of triplicate determinations.

**Means with different letters within the same column are significantly different (p < 0.05) according to one-way ANOVA and the Tukey” HSD test.
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