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Cotoneaster zabelii Schneid is a unique wood biological resource in China, but its 
natural ingredients are not used effectively. In this paper, ethanol and phenyl alco-
hol were used to study the leaves and branches of Cotoneaster zabelii Schneid. Gas 
chromatographic/mass spectrometry (GC-MS) analysis showed that Cotoneaster 
zabelii Schneid was rich in chemical constituents that could be used as raw ma-
terials for medicine and food. An in-depth study of Cotoneaster zabelii Schneid 
can provide a more accurate understanding of the value of its internal chemical 
composition, which can be widely applied in medicine to manufacture new drugs 
and promote the development of medical technology.
Key words: Cotoneaster zabelii Schneid, GC-MS, chemical composition

Introduction

Cotoneaster zabelii Schneid is rosaceae plants of the genus Xun son [1-3], deciduous 
shrubs, up to 2 m tall. Branches thin open, branchlets cylindrical, deep reddish brown, young 
dense with yellow pilose, when old glabrous, China’s endemic plants. It is distributed in Qinghai, 
Shaanxi, Gansu, Ningxia, Hebei, Henan, Shandong, Shanxi, Hubei, Hunan and other places in 
China. Galactitol is used for microbiology [4], biochemical research and pharmaceutical production. 
Lactose is widely used for producing baby foods, sweets, margarines, etc., it is also used as culture 
media, chroma absorbents and excipients [5-9]. According to the analysis of the Cotoneaster zabelii 
Schneid by FT-IR and GC-MS, the internal value components were dug out to meet human needs.

Experimental phase

Sample collection

A sample of Cotoneaster zabelii Schneid was taken from the forest area of Luanchuan, 
Henan Province.

Sample preparation

Use a shredder to crush the leaves and their branches, so as to take it as raw material, 
using ethanol, benzene alcohol, water to extract.
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The GC-MS

The leaves and branches of the Schneid in Cotoneaster zabelii were decomposed by 
GC-MS.GC: use quartz capillary column of 30 mm × 0.25 mm × 0.25 ms. The carrier gas is 
high purity helium gas [10], 1 ml/min. MS: the mass range detected by the MS program is 30-
600 amu, the voltage is 70 ev, the ion source and four stage temperature are set at 230 ℃ and 
150 ℃ [11-21].

The FT-IR

The FT-IR spectrum of the sample was extracted and then determined by FT-IR spec-
trophotometer. The KBr disc used should contain 1.00% finely crushed samples [22-33].

Results and discussions

The FT-IR analysis results

According to figs. 1 and 2 shows, you can see two kinds of samples in between 3000-
2750 peaks, indicates that northwest Xun son leaves and stems are – CH3, wave peak, there 
may be an alkyl compounds [34, 35]. The two samples have wave peaks and peaks between 
1600 and 1500, indicating that O-H is present and aldehydes may exist. There are peaks, spikes, 
spikes between 1100 and 1000 that have C-O-C in them, and there may be ethers.
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Figure 1. Infrared spectra of leaves Figure 2. Infrared spectrum of branches

The GC-MS analysis results

Table 1 shows the chemical composition of the Cotoneaster zabelii Schneid leaves 
tested with ethanol by GC-MS. It mainly includes Galactitol (11.31%), which can be used 
in microbiology, biochemical research and pharmaceuticals. Lactose (0.78%) is used for pro-
ducing baby food, confectionery, margarine, etc. It is also used for culture media, absorbent, 
exciphers, etc. Biochemical studies and the synthesis of vitamin E and vitamin K1 in Phytol 
(1.94%).

Figure 3 shows the chemical composition of the Cotoneaster zabelii Schneid leaves 
with benzoyl alcohol tested by GC-MS. It mainly consists of 9-octadecenamide (12.55%), it 
can be used as poly-olefin, PVC, antistatic agent, mold release agent, pigment, dye and other 
dispersant, printing ink additive. N-hexadecanoic acid (1.05%), to determine the hardness of 
water and calcium, magnesium, barium, lead, mercury and zinc, to manufacture various metal 
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salts of palmitic acid and water-proofing agents. Squalene (7.33%) was prepared as a nutri-
tional drug, which was taken internally for treatment of high and low blood pressure, anemia, 

Table 1. The GC-MS test results of ethanol extract from the leaves of Cotoneaster zabelii Schneid

No. Retention 
time

Content 
[%] Compound name

1 10.99 0.01 D-Fructose, 1,3,6-trideoxy-3,6-epithio-
2 11.09 0.01 9-[2-Deoxy-.beta.-d-ribohexopyranosyl]purin-6(1H)-one
3 12.30 0.01 Ribitol
4 13.10 0.02 Phytol
5 13.85 0.01 Lactose
6 15.52 0.02 E-11,13-Tetradecadienal
7 15.96 0.00 D-Mannoheptadecane-1,2,3,4,5-pentaol
8 16.54 0.05 Galactitol
9 16.74 0.06 Galactitol
10 18.44 0.00 Isolongifolol
11 19.44 0.01 Benzyl .beta.-d-glucoside

12 23.17 0.01 2H-3,9a-Methano-1-benzoxepin, octahydro-2,2,5a,9-
tetramethyl-, [3R-(3.alpha.,5a.alpha.,9.alpha.,9a.alpha.)]-

13 23.66 0.04 Phenol, 4,4’-(tetrahydro-1H,3H-furo[3,4-c]furan-1,4-diyl)bis[2-methoxy-
14 24.41 0.41 Phenol, 4,4’-(tetrahydro-1H,3H-furo[3,4-c]furan-1,4-diyl)bis[2-methoxy-

15 24.54 0.27 Dihydrofuran-2-one, 
4-(3,4-dimethoxybenzyl)-3-(4-hydroxy-3-methoxybenzyl)-

16 24.84 0.04 2H-3,9a-Methano-1-benzoxepin, octahydro-2,2,5a,9-
tetramethyl-, [3R-(3.alpha.,5a.alpha.,9.alpha.,9a.alpha.)]-

17 25.40 0.02 trans-Geranylgeraniol

18 25.97 0.01 2H-3,9a-Methano-1-benzoxepin, octahydro-2,2,5a,9-
tetramethyl-, [3R-(3.alpha.,5a.alpha.,9.alpha.,9a.alpha.)]-

19 26.17 0.01 (2R,3R,4aR,5S,8aS)-2-Hydroxy-4a,5-dimethyl-3-(prop-
1-en-2-yl)octahydronaphthalen-1(2H)-one

20 26.66 0.01 2H-3,9a-Methano-1-benzoxepin, octahydro-2,2,5a,9-
tetramethyl-, [3R-(3.alpha.,5a.alpha.,9.alpha.,9a.alpha.)]-

21 27.91 0.01 2H-3,9a-Methano-1-benzoxepin, octahydro-2,2,5a,9-
tetramethyl-, [3R-(3.alpha.,5a.alpha.,9.alpha.,9a.alpha.)]-
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Figure 3. The GC-MS test results of benzenol extract from the leaves of 
Cotoneaster zabelii Schneid
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diabetes, cirrhosis, cancer, constipation, and dental insects. External application for tonsillitis, 
wheezing, bronchitis, cold, tuberculosis, rhinitis, gastric ulcer, duodenal ulcer, gallbladder 
stones, rheumatism, neuralgia, etc.

Table 2 shows the chemical composition of the Cotoneaster zabelii Schneid branch 
mixed with phenyl alcohol by GC-MS. Galactitol (8.97%) is mainly used in microbiology, 
biochemical research and pharmaceuticals. Vitamin E (2.66%) is used in the prevention of abor-
tion, habitual abortion and threatened abortion caused by vitamin E deficiency, as well as in the 
treatment of infertility and nutritional giant cell anemia in infants.9-Octadecenamide (10.42%) 
can be used as poly-olefin, PVC plastic, antistatic agent, mold release agent, pigment, dye and 
other dispersant, and additive for printing ink.

Table 2. The GC-MS test results of ethanol extract from the trunk of Cotoneaster zabelii Schneid

No. Retention 
time

Content 
[%] Compound name

1 7.32 0.01 Benzoic acid
2 8.72 0.01 Ethylene glycol butyl ether, trimethylsilyl ether
3 10.99 0.04 .alpha.-d-6,3-Furanose, methyl-.beta.-d-glucohexodialdo-1,4-furanoside
4 12.23 0.02 Ribitol
5 13.71 0.01 d-Mannose
6 15.54 0.01 Bicyclo[3.3.0]octan-2-one, 7-trimethylsilylmethylene-
7 15.96 0.03 Silane, (butoxymethyl)trimethyl-
8 16.17 0.09 Galactitol
9 19.99 0.33 6-Tridecanol, 3,9-diethyl-
10 21.27 0.03 Vitamin E
11 21.63 0.01 cis-9-Tetradecenoic acid, heptyl ester

12 21.76 0.02 Cobalt, (.eta.-5-cyclopentadienyl)-[(.
eta.-4)-3-ethyl-1,1,2,5-tetramethyl-1-silacyclopentadiene]

13 21.94 0.01

14 23.64 0.02 2H-3,9a-Methano-1-benzoxepin, octahydro-2,2,5a,9-
tetramethyl-, [3R-(3.alpha.,5a.alpha.,9.alpha.,9a.alpha.)]-

15 24.01 0.01 Phenol, 2,4-bis(1,1-dimethylethyl)-, phosphite (3:1)
16 24.23 0.01 Phenol, 4,4’-(tetrahydro-1H,3H-furo[3,4-c]furan-1,4-diyl)bis[2-methoxy-

17 24.40 0.07 Dihydrofuran-2-one, 
4-(3,4-dimethoxybenzyl)-3-(4-hydroxy-3-methoxybenzyl)-

18 24.54 0.05 Phenol, 2,6-dimethoxy-4-[tetrahydro-4-(4-hydroxy-3-
methoxyphenyl)-1H,3H-furo[3,4-c]furan-1-yl]-

19 24.85 0.10 9-Octadecenamide, (Z)-
20 26.67 0.09 .gamma.-Sitosterol

21 27.27 0.01 (2R,3R,4aR,5S,8aS)-2-Hydroxy-4a,5-dimethyl-3-(prop-
1-en-2-yl)octahydronaphthalen-1(2H)-one

22 27.91 0.02 2H-3,9a-Methano-1-benzoxepin, octahydro-2,2,5a,9-
tetramethyl-, [3R-(3.alpha.,5a.alpha.,9.alpha.,9a.alpha.)]-

Table 3 describes the use of GC-MS to test the chemical composition of the leaves 
of Cotoneaster Zabelii Schneid mixed with phenyl alcohol. It mainly includes Dibutyl 
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phthalate (1.54%), which is used as plasticizer for nitrates, acetate fibers and polyvinyl chlo-
ride. Galactitol (5.00%) was used in microbiology, biochemistry and pharmaceutical research. 
Lupeol (6.87%) is very helpful in the treatment of leukemia, prostate cancer, melanoma, liver 
cancer and other tumors. It can be used in the prevention of acute versus host disease after bone 
marrow transplantation.

Conclusion

In this study, the leaves and stems of the Cotoneaster zabelii Schneid were mixed with 
ethanol and benzenol and decomposed to yield a number of chemical constituents. The mixture 
of leaves and branches of Cotoneaster zabelii Schneid with ethanol and phenylalcohol and the 
chemical constituents produced by them can be used as raw materials for medicines according 
to GC-MS. Lupeol (6.87%) is very helpful in the treatment of leukemia, prostate cancer, mel-
anoma, liver cancer and other tumors. It can also be used for the prevention of acute versus 
host disease after bone marrow transplantation. This research will enhance the development of 
medicine and better benefit the society.
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