Molecular characteristics of woody extracts of Buxus microphylla
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Abstract: As one of famous shrubs in China, Buxus microphylla is considered as the important wattle. However, the
constituents of Buxus microphylla stem extracts aren’t used effectively. Therefore, the molecules of stem extracts in
Buxus microphylla are analyzed to further utilize the resources. The results show that the optimal extraction time of
ethanol/methanol extraction, petroleum ether/ benzene extraction, and benzene/alcohol extraction are 7h, 7h, and 5Sh,
respectively. The HK-61, HK-63, HK-73, HK-81, HK-82 stem extracts are obtained 1, 9, 1, 27, and 1 components,
respectively. The stem extracts of Buxus microphylla is rich in drug and biomedical activities. Buxus microphylla stem is
fit to extract 1,5-hexadien-3-yne, squalene, and dibutyl phthalate.
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INTRODUCTION

Buxus microphylla, which is native to Japan and Taiwan,
is arguably the most popular shrub for low hedging. It is
an evergreen shrub or small tree growing to 2~3 m tall
(Jong-Hwoa et al., 1993; Yu-Xin et al., 2009).
The leaves are bright green, 10~25 mm long, oval with a
rounded or notched tip; the flowers are monoecious and
bloom in spring for pleasant aroma is more noticeable
than the flowers; the fruit is small capsule; the distinctive
stems are flattened, with an angular and square feel; the
root rot are a problem in poorly-drained soils (Shim et
al., 1990; Chengjun et al., 1995). In most cases, Buxus
microphylla is ornamental, rare, useful and valuable.

Buxus microphylla is widely used. The advanced
equipments and instruments have largely used for the
research on Buxus microphylla biomass.
Buxmicrophylline B, C and D, which are isolated from
the leaves and stems of Buxus microphylla, are elucidated

by extensive analysis of the spectral data (Du et al., 1999).

Nakano et al (2006) found the methyl syringate, betulic
acid, lupeol, and betulin of the nonalkaloidal constituents
from the leaves and stems of Buxus microphylla. Hui-qin
et al (2012). Discovered that ABML relaxes thoracic
aorta VSM cells by suppressing influx of extracellular
Ca** via voltage-dependent Ca®* channel and
receptor-operated Ca”" channel. The five new triterpenoid
alkaloids, buxmicrophyllines E-I (1-5), and six known
ones (6—11) are isolated from the leaves and stems
of Buxus microphylla whose structures are elucidated by
NMR and MS spectroscopic analysis (Yu-Xin et al.,
2009). Buxus microphyllahave an ability to form
compression wood (Yoshizawa et al., 1992). The Buxus
microphylla leaf ethyl acetate extract have obvious effect
on the levels of serum total cholesterol and triglyceride
(Yong-wen et al., 2009). Cyclobuxine is a steroidal
alkaloid which is extracted from Buxus microphylla, is
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used as folk remedies for several diseases, including
malaria and venereal diseases (Jong-Hwoa et al., 1993).
YuXin et al (2009) analyzed the cytotoxic triterpenoid
alkaloids from Buxus microphylla. Zhuping et al (2013)
identified and analyzed some active compounds (Wanxi et
al., 2011; 2012a; 2012b). My group also studied analyzed
many woody extracts, herbal extracts (Wanxi et al., 2009;
2012¢; 2013a; 2013b; 2013c; 2013d; 2014a; 2014b;
2014c), and chemical compositions of wood biomass
(Hongchen et al., 2012; Yong-Chang et al., 2014; Qiu et
al., 2014; Le et al., 2014a; 2014b; Lansheng et al., 2014;
Lansheng et al., 2013a; 2013b), and then found
many important research efforts. However, the researches
on the active ingredients in Buxus microphylla stem are
less done. Therefore, the molecular characteristics of the
stem extracts are investigated and analyzed by the
optimized extraction techniques so as to further utilize
Buxus microphylla resources.

MATERIALS AND METHODS

Materials

Buxus microphylla stems are collected from Wuling
Mountain, Hunnan Province, China. The fresh stems are
shaved, powdered and kept in vacuum. Methanol,
benzene, petroleum ether and ethanol (chromatographic
grade) are prepared for the subsequent experiments.
Cotton thread and cotton bag are extracted by
benzene/ethanol solution for 12 h under the Vimanol
/Vbenzene of 2.

Experiment methods

Single extraction: Weighed 18 pieces of stem powder,
each is about 15g (0.1mg accuracy) and then parceled by
the cotton bag and tied by cotton thread, and signed.
Extraction is carried out in 300ml solvents by the Foss
method for 1, 3, 4, 5, 6, 7 hours. Solvents are ethanol/
methanol (Vthanol/ Vinethanol = 2), petroleum ether/ benzene
(Vpetroleum ether’ Vienzene = 2), and benzene/ethanol solution,
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respectively. Ethanol/methanol extraction, petroleum
ether/benzene extraction, and benzene/ethanol extraction
are done at the temperature of 75°C, 95°C and 95°C,
respectively. After extraction, the one piece is taken out,
dried at 105°C and weighed. The extracts are obtained by
evaporation at 60~70°C.

Three-step extraction: Weighed 27 pieces of stem, each is
15g (1.0mg accuracy), and then parceled into cotton bag
tied by cotton thread, and signed. Three-step extraction is
carried out by large-caliber Soxhlet according to the
different solvents of ethanol/methanol (HK-61) —
petroleum ether/benzene (HK-62) — benzene/ethanol
(HK-63) (EMPBBE), petroleum ether/benzene (HK-71)
— benzene/ethanol (HK-72) — ethanol/methanol (HK-73)
(PBBEEM), benzene/ethanol (HK-81)—ethanol/methanol
(HK-82) —  petroleum ether/benzene (HK-83)
(BEEMPB), respectively. After every step extraction, the
one piece is taken out, dried at 105°C and weighed. The
extracts are obtained by evaporation at 60~70°C.
Extraction time is 2.5h.

GC/MS condition: Among the above test, the HK-61,
HK-63, HK-73, HK-81, HK-82 stem extracts are analyzed,
respectively. Each 0.5 mg extracts is analyzed by a
GC/MS-QP2010 (Shimadzu Corp., Japan). The GC/MS
analysis is done as the same as the documents (Wanxi et
al., 2013a; 2013b; 2013c¢; 2013d; Lansheng et al., 2014).

RESULTS

The leaching rates of single extractions are listed in table
1. The HK-61, HK-63, HK-73, HK-81, HK-82 stem
extracts are obtained respectively. The total ion
chromatograms of four extracts by GC/MS are shown in
Figure 1. Relative content of each component is counted
by area normalization. Analyzing the MS data, the NIST
standard MS map by computer, open-published books and
papers, then components and their contents are identified.

Results analyses

Leaching rule of stem extracts of Buxus microphylla
The leaching rate trend of Buxus microphylla stem
extracts in different solvents is described in table 2. It is

Table 1: Leaching rate trend of each single extraction [%]

observed that during ethanol/methanol extraction, the
leaching rate of stem extracts fluctuated, and reached the
maximum (15.99%) when extraction time is 7h. During
petroleum ether/ benzene extraction, the leaching rate of
stem extracts also fluctuated, and reached the maximum
(12.48%) when extraction time is 7h. During
benzene/alcohol extraction, the leaching rate of stem
extracts fluctuated, and reached the maximum (14.29%)
when extraction time is 5h. And the optimal extraction
time of ethanol/methanol extraction, petroleum ether/
benzene extraction, and benzene/alcohol extraction are 7h,
7h, and 5h, respectively.

Molecular properties of Buxus microphylla stem extracts
According to GC/MS result, one component is identified
from HK-61 stem extracts of Buxus microphylla. The
result showed that the main components are
1,5-hexadien-3-yne.

The 9 component is identified from HK-63 stem extracts.
The result showed that the main components are
1,3-hexadien-5-yne  (27.446%),  6-methyl-4-indanol
(0.086%), naphthalene, 2-methyl- (0.21%),
4(1h)-pyrimidinone, 2-phenyl- (0.588%), phthalic acid,
isobutyl nonyl ester (0.29%), 1,2-benzenedicarboxylic
acid, dipropyl ester (70.966%), dibutyl phthalate

(0.038%), hexanedioic acid, bis(2-ethylhexyl) ester
(0.179%), phthalic acid, 2-ethylhexyl hexyl ester
(0.196%).

The one component is identified from HK-73 stem
extracts. The result showed that the main components are
dibutyl phthalate.

The 27 components is identified from HK-81 stem
extracts. The result showed that the main components are
dibutyl phthalate (82.784%), squalene (3.462%),
n-hexadecanoic acid (2.23%), cis-13 - octadecenoic acid
(2.211%), 9,12-octadecadienoic acid (z,z)- (2.054%),
3-methyl-2-phenylindole (1.286%), 9-eicosyne (0.756%),

hexadecanoic acid, ethyl ester (0.472%), phenol,
6-methyl-2-  [(4-morpholinyl)  methyl]-  (0.45%),
octadecane (0.443%)), eicosane (0.42%),

2,6-dicyanotoluene (0.393%), z,z-3,13- octadecedien-1-ol

Extraction time [h] Ethanol/methanol Petroleum ether/benzene Benzene/ethanol
1 15.13 12.41 13.50
3 15.20 11.92 13.92
4 15.60 11.87 13.77
5 14.35 12.17 14.29
6 13.95 11.88 13.53
7 15.99 12.48 14.13
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(0.386%),  styrene  (0.386%),  4-((le)-3-hydroxy-
1-propenyl)-2-methoxyphenol (0.343%), 1,2-
benzenedicarboxylic acid, diisooctyl ester (0.295%),
naphthalene, 1-methyl- (0.268%), (r)-(-)-14-
methyl-8-hexadecyn-1-ol (0.254%), bendazol (0.237%),

naphthalene, 1,4-dimethyl- (0.199%), 1,2,5-
oxadiazol-3-amine, 4-(4-methoxyphenoxy)- (0.193%),
1,2,5-oxadiazol-3-amine,  4-(4-methoxy  -phenoxy)-

(0.137%), 6-methyl-4-indanol (0.136%), hexanedioic acid,
bis(2-ethylhexyl) ester (0.133%), heptadecane, 8-methyl-
(0.123%), 9,12-octadecadien-1-ol, (z,z)- (0.089%),
3' 4'-difluoroacetophenone (0.028%).

The ong component is identified from HK-82 stem
extracts. The result showed that the main components are
dibutyl phthalate.

Resource properties of stem extracts of Buxus microphylla
There are many biomedical components in the stem
extracts of Buxus microphylla. Because of its officinal
value, dibutyl phthalate is a pesticide to keep internal
environment homeostasis (Wanxi et al., 2014b).
9,12-octadecadien-1-o0l, and 9,12-octadecadienoic acid
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detoxification properties (Guo et al., 2006; Wanxi et al.,
2013a; 2013b; 2013c). The n-hexadecanoic acid might
help in designing of specific inhibitors of phospholipase
A(2) as anti-inflammatory agents whose binding energy is
calculated by in silico method and compared with known
inhibitors (Aparna et al., 2012). Hexanedioic acid,
bis(2-ethylhexyl) ester, which is an industrial chemical, is
used in various products such as cosmetics and some

personal care products, auto interior protectant,
heavy-duty hand cleanser and lubricant
(www.chemicalsubstances.gc.ca). Phthalic acid

derivatives are the main constituents of Elaeagnaceae
plant which could cure chronic cardiovascular and
cerebrovascular  diseases and have  anti-tumor,
anti-inflammatory, antibacterial functions (Hao et al.,
2006). Squalene, which could protect liver, resist fatigue
and strengthen the body's resistance, and improve human
immunity, is considered as important substances in
practical and clinical uses with a huge potential in
nutraceutical and pharmaceutical industries (Kim et al.,
2012). And there are many drug and biomedical activities
in the stem extracts of Buxus microphylla. According to
the relative content, Buxus microphylla stem is fit to

(Z,Z)- have been identified as the main medical extract 1,5-hexadien-3-yne, squalene, and dibutyl
component of dried worms, and has diuretic and  phthalate.
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Fig. 1: Total ion chromatograms of stem extracts by GC/MS (continued...)

Pak. J. Pharm. Sci., Vol.27, No.6(Suppl), November 2014, pp.2073-2078

2075



Molecular characteristics of woody extracts of Buxus microphylla

[
1. me+o7
1.meto7
1. 1e+07
1evo07
i scooccoo
8
=]
& =soc00000
ks
]
3 Toooooo
4: Ss000000
scoocoo
4coocoo
soooco0
zooocoo
ZEe. ESE5
1000000
DE IDO 10,'00 15,' oo ZD,IOO :EIOD SO,IOC} 55‘{30 dCLIGO 45'00 EICLI oo
Retention time [tin]
71 HK—81
28. bia
2. 5e+07
2e+07
o
o
=
o
E
E 1. 5e+07
=
1e+07
5000000
38. 020
25. 37= --- | s s
o 1151118, 236 22.24226.°28. 30.31 3:3343637. 55541. 44:44.46. 250
e T e i e AR o
5. 00 10. 00 15. 00 20. 00 25. 00 30. 00 35. 00 40. 00 45. 00 50. 00
Eetention time [min]
: HE-32
25. 3s0
200000
180000
160000
& 140000
L
F 120000
=
s
< 100000
80000
60000
40000
20000
7777
5. 00 10. 00 15. 00 20. 00 25. 00 30. 00 35. 00 40. 00 45. 00 50. 00
Eetention time [min]

Fig. 1(continued): Total ion chromatograms of stem extracts by GC/MS

extraction, and benzene/alcohol extraction are 7h, 7h, and
5h, respectively. The HK-61, HK-63, HK-73, HK-81,
HK-82 stem extracts are obtained 1, 9, 1, 27, and one
components, respectively. What’s more, the stem extracts
of Buxus microphylla is rich in biodrug and biomedical
activities, including hexanedioic acid, bis(2-ethylhexyl)

CONCLUSION

The leaching rule of stem extracts from Buxus
microphylla stem is obvious. The optimal extraction time
of ethanol/methanol extraction, petroleum ether/benzene
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ester, squalene, and dibutyl phthalate. According to
the relative content, Buxus microphylla stem is fit to
extract 1,5-hexadien-3-yne, squalene, and dibutyl
phthalate.
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