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　 　 ［摘要］ 　目的 　研究蛴螬提取物中的脂溶性成分 。方法 　采用乙酸乙酯回流提取蛴螬中的脂溶性成分 ，对其进行气相色

谱唱质谱法（GC唱MS）分析 ，并对主要脂溶性成分进行定性分析 。结果 　从蛴螬脂溶性成分中鉴定出 ３３个化合物 ，十五酸 、Z唱
１１唱十六烯酸 、十六酸 、十七酸 、十八烯酸和十八酸为其主要的脂溶性成分 。结论 　本研究为进一步研究动物药和确认蛴螬的

有效成分奠定了基础 。
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Liposoluble constituent of ethylacetate extract of Holotrichia diomphalia larvae
FENG Hao ，CHEN Ruibing ，ZHANG Lei （Department of Pharmaceutical Botany ，School of Pharmacy ，Second Military Med唱
ical University ，Shanghai ２００４３３ ，China）

［Abstract］ 　 Objective 　 To analyze the chemical components of the liposoluble constituent of Holotrichia diomphalia lar唱
vae ．Methods 　 Essential liposoluble compounds were extracted from H ．diomphalia through ethylacetate ．GC唱MS analysis was
used to identify its main components ．Results 　 ３３ peaks were separated and ３３ compounds were identified from ethylacetate唱ex唱
tracted H ．diomphalia ．The main compounds were pentadecylic acid ，Z唱１１唱Hexadecenoic acid ，hexadecanoic acid ，heptade唱
canoic acid ，oleic acid and octadecanoic acid ．Conclusion 　 This work will contribute to the study of medicinal animals and con唱
firmation of active compounds in H ．diomphalia ．
　 　 ［Key words］ 　 Holotrichia diomphalia ；Melolonthidae ；ethylacetate ；GC唱MS

1 　 Introduction

　 　 In China ， the subfamily Melolonthidae is repre唱
sented in the literature about ５００ species［１］ ．Among
them ，four species larvae of Holotrichia diomphalia
Bates ， Holotrichia oblila Fald ， Holotrichia sauteri
Moser and Holotrichia parallela Motschulsky are tra唱
ditionally used in China to treat arthrolithiasis ， teta唱
nus ，erysipelas and superficial infection ［２唱４］

．

　 　 The chemical composition of the medicinal animal
has few been studied in detail ．We reported previously
the composition on the petroleum ether extract of H ．

diomphalia using GC唱MS［５］ ， however ， liposoluble
constituent extracted from H ．diomphalia has not been
studied ．Through the investigation of H ．diomphalia ，

we discovered that the ethylacetate extract of H ．di唱
omphalia contained a host of liposoluble constituent ．
Thus ，the extract was identified by GC唱MS and we
firstly reported the result on GC唱MS determination of
liposoluble constituent of ethylacetate extract of H ．di唱
omphalia ．

2 　Materials and methods

2 ．1 　 Materials 　 Medical materials of H ．diomphalia
were purchased from local market and identified by
Professor Zhang Hanming ， Second Military Medical
University ，Shanghai ，China ．All standard compounds
were purchased from Sigma （St ．Louis ，MO ，USA） ．

Ultrapure water was produced by a Milli唱Q Reagent
Water System （Millipore ，MA ，USA ） ．All experi唱
ments were carried out on a Thermo Focus DSQ gas
chromatograph and interfaced to a Thermo Focus DSQ
mass selective detector ．
2 ．2 　 Extract methods 　 Dried （５０ ℃ ） and chopped
H ．diomphalia powder was refluxed three times （３ h
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each time） with ７５％ ethanol ．After filtration ， the
clear supernatant was then concentrated at ６０ ℃ ．

Concentrated ethanol extract was partitioned between
water and petroleum ether （６０唱９０ ℃ ） ．After removing
petroleum ether fraction ，the aqueous layer was parti唱
tioned again with acetic ether ．The extract of acetic e唱
ther was evaporated and the residue was used for the
following experiment ．
2 ．3 　 GC唱MS condition 　 GC唱MS analysis was carried
out on a Thermo Focus DSQ gas chromatograph fitted
with a fused silica HP唱５ MS capillary column （３０ m ×

０ ．２５ mm × ０ ．２５ μm） ．The oven temperature was pro唱
grammed from ５０– ３００ °C at １５°C／min ．Helium was
used as a carrier gas at a flow rate of １ ．０ ml／min ．The
gas chromatograph was coupled to a Thermo Focus
DSQ mass selective detector ．The MS operating pa唱
rameters were ：ionization voltage ，７０ eV ；ion source
temperature ，２５０ ℃ ．Identification of components of
the petroleum ether extract was based on retention
times （Rt） of relative fat acid and computer matching
with the NIST９８ ．Library ，as well as comparison of
the fragmentation patterns of the mass spectra with
those reported in the literatures ［６ ，７］

．

3 　 Results

　 　 In total ，as shown in the Table １ ，３３ compounds
were identified in ethylacetate extract of
H ．diomphalia through GC唱MS ．Pentadecylic acid ，Z唱
１１唱Hexadecenoic acid ， hexadecanoic acid ， heptade唱
canoic acid ，oleic acid and octadecanoic acid were main
components of the ethylacetate extract ．The retention
time （Rt） and relative percentage content （％ ） of com唱
pounds were listed in Table １ ．

4 　 Discussion

　 　 In China ，H ．diomphalia ，as a traditional medici唱
nal animal ，has been used to treat arthrolithiasis and
infection ， but the chemical composition and active
compounds has not been identified and studied ．Here ，
based on the previous research of the composition on
the petroleum ether extract of H ．diomphalia ， this
time we focused on the liposoluble constituent using
GC唱MS and ３３ compounds were identified ．This work
will contribute to the study of active compounds in H ．

diomphalia and medicinal animals ．

Table 1 　 Composition of the ethylacetate
extract of H ．diomphalia

Compounds 　 　 　 　 Rt ％

Glycerin ６ 适．２９ ０ 抖．２３

３唱hydroxybutyric acid ６ 适．５６ ０ 抖．０２

Trans唱１ ，２唱Cyclohexanediol ６ 适．８５ ０ 抖．０８

Benzoic acid ８ 适．２０ ０ 抖．９２

２唱piperidone ８ 适．４３ ０ 抖．３６

２ ，３唱dihydrothiophene ８ 适．５２ ０ 抖．１９

Benzeneacetic acid ８ 适．９５ ０ 抖．２０

Hydrocinnamic acid ９ 适．７８ ０ 抖．０７

Benzeneacetamide １０ 适．３３ ０ 抖．２５

n唱dodecanoic acid １１ 适．４６ ０ 抖．０５

E唱２唱hexenyl benzoate １２ 适．７１ ０ 抖．２６

Acetosyringone １２ 适．８９ ０ 抖．０６

Myristoleic acid １２ 适．９２ ０ 抖．０６

Tetradecanoic acid １３ 适．０１ ０ 抖．９４

Ethyl myristate １３ 适．１７ ０ 抖．０６

Pentadecylic acid １３ 适．４８ ２ 抖．９６

Pentadecanoic acid ，ethyl ester １３ 适．６２ ０ 抖．１０

Cyclo（leucyloprolyl） １３ 适．７７ ０ 抖．６６

３ ，７ ，１１唱trimethyl唱１唱dodecanol １４ 适．０４ ０ 抖．１８

Z唱１１唱hexadecenoic acid １４ 适．３３ ８ 抖．１７

Hexadecanoic acid １４ 适．５６ ３３ 抖．９８

Heptadecanoic acid １４ 适．８６ １ 抖．３５

E唱９唱tetradecenoic acid １４ 适．９７ ０ 抖．２２

Z唱７唱tetradecenoic acid １５ 适．０２ ０ 抖．３４

Oleic acid １５ 适．７３ ４４ 抖．４９

Octadecanoic acid １５ 适．７９ １ 抖．３９

（Z）唱octadec唱９唱enamide １６ 适．９０ ０ 抖．２０

Phe唱pro唱diketopiperazine １７ 适．２７ ０ 抖．１０

beta唱monopalmitin １７ 适．６９ ０ 抖．１９

Heptanoic acid ，docosyl ester １８ 适．３５ ０ 抖．１７

Monoolein １８ 适．６４ １ 抖．０７

Cholest唱５唱en唱３唱ol ２１ 适．７３ ０ 抖．５７

（３β ，２４s）唱stigmast唱５唱en唱３唱ol ２３ 适．８８ ０ 抖．０８

　 　 Rt ： retention time on HP唱５ capillary column ； ％ ：calculated from
GLC data
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表 2 　丹参素衍生物对 H9c2细胞活性的影响

编号
浓度

（cB ／μmol ·
L － １ ）

细胞活
力改变
率（％ ）

浓度
（cB ／μmol ·
L － １ ）

细胞活
力改变
率（％ ）

浓度
（cB ／μmol ·
L － １ ）

细胞活
力改变
率（％ ）

４ J５ i１ _U畅 １８９ ５０  ３ 镲邋畅 ５６９ １００ 乔５ è灋畅 ８３９

５ J５ i１０ _U畅 ７０３ ５０  ６ 镲邋畅 ３１８ １００ 乔１２ è灋畅 ４４０

６ J５ i７ _U畅 ２３８ ５０  ０ 镲邋畅 ６４８ １００ 乔８ è灋畅 ７８４

７ J５ i－ ２ _U畅 ８１５ ５０  ０ 镲邋畅 ７１９ １００ 乔１ è灋畅 ７０２

８ J５ i－ ０ _U畅 ５２７ ５０  － ４ 镲邋畅 ２３４ １００ 乔－ ２ è灋畅 ４９５

９ J５ i１ _U畅 ２６２ ５０  ２ 镲邋畅 ５２８ １００ 乔６ è灋畅 ６３９

１０ J５ i０ _U畅 ８５５ ５０  － ０ 镲邋畅 ７６５ １００ 乔－ １ è灋畅 ８４９

１１ J５ i－ ０ _U畅 ８９４ ５０  － １ 镲邋畅 ５１１ １００ 乔－ ０ è灋畅 ９８４

１２ J５ i１０ _U畅 ０５５ ５０  １ 镲邋畅 ６２８ １００ 乔－ ３ è灋畅 ４６６

１３ J５ i７ _U畅 ５９２ ５０  ７ 镲邋畅 ５４５ １００ 乔４ è灋畅 ６７８

１４ J５ i１６ _U畅 ５９８ ５０  １３ 镲邋畅 ９０９ １００ 乔１３ è灋畅 ８７１

１５ J５ i１０ _U畅 ３６６ ５０  ６ 镲邋畅 １１５ １００ 乔２ è灋畅 ３１６

１６ J－ － ２５  － ２ 镲邋畅 ５５９ １００ 乔－ １３ è灋畅 １１６

１７ J５ i－ ０ _U畅 ９６７ ５０  １ 镲邋畅 ５９２ １００ 乔５ è灋畅 ５３９

１８ J５ i１ _U畅 ０２４ ５０  － ２ 镲邋畅 ３９５ １００ 乔－ ６ è灋畅 ２７９

丹参素钠 ５ i１ _U畅 ２３６ ５０  １３ 镲邋畅 ６４９ １００ 乔２０ è灋畅 ０６２

性低或不具活性外 ，其余化合物均表现出或多或少

的抗心肌缺氧活性 ，其中化合物 ５ 、６ 、１２ ～ １５均在浓

度为 ５ μmol／L 展现出强于丹参素的活性 ，而且化

合物 ４ 、７ 、９ 、１０ 、１２ ～ １６ 、１７ 、１８随着浓度升高活性增

大或减小 ，均未表现出最适药效浓度时的药理活性

大小 ，需要适当扩大浓度范围做更为全面的测定 。

此外 ，硝基的选用可能也有不当 ，以何种取代基替

换 ，则仍需继续合成大量化合物进行更深一步的

研究 。
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