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Dalbergia fusca Pierre TG, PY-GC-MS, TDS-GC-MSP, FT-IR and GC-MS analysis of organic solvent extracts.
Pyrolysis products were then analyzed by GC-MS. The results showed that the Dalbergia fusca extract contained a
large amount of bioactive ingredients, including alkanes, phenols, alcohols, ethers and acids. The main
constituents of Dalbergia fusca are healthy and abundant in the Dalbergia fusca extract; the main representatives
of the active ingredient are alpha. Bisabolol, Vanillin, Nonanal, Homovanillic acid, Methylparaben, Phthalic
anhydride, Benzoic acid, Octadecanoic acid, Benzoic acid, 4-hydroxy- and n-Hexadecanoic acid. Not only in
bioenergy, biomedicine, cosmetics, skin care products, spices and other fields there is potential for the future.
Dalbergia fusca the chemical composition of Pierre provides a scientific basis for the development and utilization
of this plant.

Ⅰ Introduction
Among the 33 species listed in the national standard of “mahogany”, Dalbergia fusca Pierre of Yunnan is native
to China except for Dalbergia xanthoxylum of Hainan. Dalbergia fusca in Hainan is well-known and has been
planted vigorously, but Dalbergia fusca seems to be still in a position of “keeping the daughters unaware”.
Dalbergia fusca belongs to Papilio Dalbergia. Dalbergia fusca, also known as Banna ebony, because of its wood
resembles a horn, also known as “horns wood”, because of its flowers and wood sour smell, also known as “sour
tree”. Dalbergia fusca is the main origin of Xishuangbanna, Yunnan, Dalbergia fusca is the top grade mahogany,
is China’s domestic wood treasures. Dalbergia fusca is listed in our national “mahogany” national standard black
wood. Its heartwood dark brown, black with red, dense and dense material, water is sinking, smooth and oily, not
Alice not crack, magnificent patterns. Dalbergia fusca is extremely hard, corrosion-resistant, termites-proof,
insect-resistant, bump-proof and has good durability. Dalbergia fusca’s Heartwood is a premium material for
high-end furniture, upscale crafts, upscale musical instruments and upscale interior decoration. Due to the good
quality of Dalbergia fusca, ethnic minorities in the Dai ethnic group in southern Yunnan used Dalbergia fusca to
make cattle flails, plows, crossbows, knives, farm implements and tools, and even used as piers and houses for
hundreds of years of immortality. Vigorously Planting Dalbergia fusca can prepare follow-up resources for our
country’s mahogany industry (Li 2014, Mao 2015).
Dalbergia fusca is also the host tree of excellent lac insect, which is another important industrial (mainly military
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industry) raw material in our country. (Wang 2003) Vigorously planting Dalbergia fusca, not only for our country
reserve important mahogany strategic resources, but also in the forest stocking lacrosse production shellac. Local
farmers can also get huge income through stocking lac bug. Dalbergia fusca is a hardwood species with good
ecological stability and is less prone to pests and fires. Vigorously planting Dalbergia fusca, you can get very
good ecological benefits. Mixing Dalbergia fusca with conifer pure forest can greatly reduce the level of forest
fire hazard and effectively prevent devastating pests and diseases and improve the ecological stability of the forest.
Dalbergia fusca can mix with various tree species including Pinus sylvestris and Dalbergia fusca can transform
the existing low-quality, low-forest, which can greatly improve the quality of the existing forest (Wang et al.
2013).
Ⅱ Material and Methods
Three extracts were extracted in ethanol, ethanol/benzene (1:2) and ethanol/methanol (1:1) and named A1, A2 and
A3, respectively. Three powders were named A1-1, A2-2 and A3-3. This log is named A0.
FT-IR Analysis: The FT-IR spectrophotometer (IR100) was used to detect the infrared spectra of the samples and
KBr discs containing 1.00% finely ground samples were used.
TG Analysis: a thermogravimetric analyzer (TGA Q50 V20.8 Build 34). The nitrogen release rate is 60 ml/min.
TG temperature program from 20°C, 5°C/min speed rose to 250°C.
GC-MS Analysis is the same as References Peng et al. 2017).
PY-GC-MS Analysis: The powder analysis was performed by PY-GC-MS (CDS5200-trace1310 ISQ). Carrier gas
is high purity helium, pyrolysis temperature is 500°C, pyrolysis time is 15s, heating rate is 20°C/ms. Capillary
column (30 m × 0.25 mm × 0.25 μm); TR-5MS column; pyrolysis product transfer line and injector temperature
set at 300°C; parallel mode with split ratio of 1:60 and split flow rate of 50 mL/min. The temperature of the GC
program was raised from 40°C for 2 minutes, raised to 120°C at a rate of 5°C/min and then raised to 200°C at a
rate of 10°C/min for 15 minutes. The ion source (EI) temperature was 280°C and the scan range was 28 amu-500
amu
TD-GC-MS Analysis: The initial temperature was 30°C for 1 minute, 10°C/min to 100°C for 5 minutes, then
10°C/min to 200°C without retention. Transmission line temperature is 230ºC. The GC: silica capillary column is
30 mm × 0.25 mm × 0.25 μm and is incubated at 50°C, then warmed to 250°C at a rate of 8°C/min and then
warmed to 300°C at a rate of 5°C/min. the split ratio was 20:1 and the carrier gas was high helium. MS:
ionization mode EI, electron energy 70 ev, ion temperature 230°C, quadrupole temperature 150°C, mass range
30-600M/Z, computer search wiley7n.1. Qualitative.
Ⅲ Results and Discussion
Analysis of FT-IR

Fig. 1 FT-IR spectra of A0, A1, A2, and A3

Fig. 2 FT-IR spectra of A0, A1-1, A2-2 and A3-3. Fig. 3 TGA and DTG thermal curves
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Fig. 1 shows the infrared contrast spectra of Dalbergia fusca and three extracts. The absorption peak in the infrared
spectrum is mainly caused by the stretching vibration of CC and CO, and the CH bending vibration between
1370-660 cm-1. The absorption peaks between 1480 and 1300 cm-1 are caused by the bending of CH2 and CH3,
respectively The absorption peaks at 1450 cm-1 and 1370 cm-1 caused by vibrational absorption are caused by the
stretching vibration of CH2 and CH3, respectively, and the absorption peak at 1745-1672 cm-1 next is due to C=O
stretching Vibration generated by the absorption peak is stretching vibration of the saturated CH bond between
3000-2850 cm-1, then the absorption peak in the infrared spectrum is 3400 cm-1 above free hydroxyl stretching
vibration, and the wide peak is around 3400 cm-1 Intermolecular absorption peaks. (Yao et al. 2010, Huang et al.
2008). The absorption peaks of cellulose (2934 cm-1), hemicellulose (1734 cm-1) and lignin (1672 cm-1, 1603 cm-1,
1510 cm-1 and 872 cm-1) can be seen in the chemical composition of Dalbergia fusca Slightly weakened, indicating
partial hydrolysis (Wen et al. 2014, Hony et al. 2000). As can be seen from Fig. 1 and Fig. 2, the absorption peaks
of the Dalbergia fusca extract are concentrated in the bands of 3800-3000 cm-1, 3000-2840 cm-1 and 1740-866 cm-1.
The major chemical components are alcohols, phenols, ethers, ketones, fatty acids, hydrocarbons and aromatics
(Balitsky et al. 2004).
Analysis of TGA and DTG
Shown in Fig. 3, TGA curve and DTG curve. T5wt% and T7wt% (for 1wt%, and 7wt% weight loss) (Mathi et al.
2016, Peng et al. 2017). T5wt% and T7wt% were 71°C and 223°C, respectively. TGA is divided into two stages,
mainly in the evaporation of water at low temperatures, and the other stage is the high-temperature phase of coke
combustion through aerobic combustion. Between 50-250ºC, Dalbergia fusca is only about 9%
thermogravimetric, with less weight loss, indicating that the thermal stability of red sandalwood is better (Sasujit
et al. 2017). In addition, the TGA and DTG test results showed that only a small amount of cellulose,
hemicellulose and lignin pyrolysis was found out below 250°C, showing good thermal stability (Ge et al. 2017).
Analysis by GC-MS, TDS-GC-MS, PY-GC-MS
As shown in Fig. 4, the total ion chromatogram for the three extracts analyzed by GC-MS. The spectrum of each
peak was calculated using computer and the standard wiley7n.1 spectra - using mass spectrometry to calculate the
content of each component by spectral normalization to peak area. The results are shown in Fig.5 by
TDS-GC-MS, and in Fig.6 by PY-GC-MS.

Fig. 4 Total ion chromatograms by GC-MS
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Fig. 5 Total ion chromatograms by TDS-GC-MS.

Fig. 6 Total ion chromatograms by PY-GC-MS.
Dalbergia fusca is a high-end and expensive furniture material. Dalbergia fusca products have certain human
health functions. Dalbergia fusca was analyzed by GC-MS, TDS-GC-MS and PY-GC-MS techniques, and related
compounds were obtained. And we obtained validated human health active ingredients by referring to the relevant
literature and reports. Alpha-Bisabolol has anti-inflammatory, antispasmodic and anti-ulcer effects, though it also
has enhanced skin defenses and reduced skin irritation (Mendes et al. 2017, Yang et al. 2017). Homovanillic acid
(HVA) is the main metabolite of monoamine neurotransmitter dopamine, and is an important biochemical enzyme
detection reagent. Parkinson’s disease in urine HVA content can be used to assess the body of manganese
Poisoning (NW van et al. 2015).
In addition, Vanillin is used as a standard for organic analysis to test proteins, important synthetic fragrances, and
is widely used in consumer products. Moreover, Vanillin is used as an antimicrobial agent for preserving
strawberry jam (Cerrutti et al. 2010), Vanillin (SKappachery et al. 2010) Nonanal Various bacterial and fungal
pathogens have extensive antibacterial activity (Zhang et al. 2017). Methylparaben is used as a preservative
fungicide, cosmetic and anti-fungal agent in the pharmaceutical industry for organic synthesis and as a
preservative additive for food, fragrances, films, etc. (Jun et al. 2015). Phthalic anhydride is a bactericide
sterilization Dan, insecticide imidacloprid, herbicide mefenpyr intermediates, imazapyr and sodium saccharin
(Park et al. 2017). Benzoic acid is a disinfectant preservative with anti-bacterial properties and is also used as a
preservative in food and pharmaceutical formulations (Etemadi et al. 2017, Sujatha et al. 2017). N-Hexadecanoic
acid has an effect on autophagy and apoptosis of hepatoma HepG2 cells and is also anti-inflammatory (Liu et al.
2014). Acid, 4-hydroxy-widely used in food, cosmetics, pharmaceuticals preservatives, fungicides and fungicides
and so on (Kricheldorf et al. 2015).
Ⅳ Conclusion
From the above test results, it can be concluded that the FTIR of Dalbergia fusca have different degrees of
change. And Dalbergia fusca active ingredients with anti-bacterial, anti-tumor and insecticidal activity, including
α-Bisabolol anti-inflammatory, antispasmodic, anti-ulcer effect.
References
Balitsky VS, Bondarenko GV, Balitskaya OV, Balitsky, DV (2014) IR spectroscopy of natural and synthetic
amethysts in the 3000-3700 cm-1 region and problem of their identification. Doklady Earth Science
394(1):120-123.

60

Ekoloji 28(108): 57-62 (2019)
Cerrutti P, Alzamora SM, Vidales L (2010) Vanillin as an antimicrobial for producing shelf-stable strawberry
puree. Journal of Food Science 62(3):608-610.
Etemadi H, Yegani R, Seyfollahi M, Babaeipour V (2017) Preparation and performance evaluation of cellulose
acetate/nanodiamond nanocomposite membrane in the treatment of pharmaceutical wastewater by membrane
bioreactor. Desalination and Water Treatment 76:98-111.
Ge S, Chen X, Li D, Liu Z, Ouyang H, Peng W, Zhang Z (2017) Hemicellulose structural changes during steam
pretreatment and biogradation of lentinus edodes. Arabian Journal of Chemistry 11(6):771-781.
Hony S, Kerckhoven CV, Peeters E, Tielens AGGM, Hudgins DM, Allamandola LJ (2000) The C-H out-of-plain
bending modes of PAH molecules in astrophysical environments. Iso Beyond the Peaks 370(3):1030-1043.
Huang A, Zhou Q, Liu J, Fei B, Sun S (2008) Distinction of three wood species by fourier transform infrared
spectroscopy and two-dimensional correlation IR spectroscopy. Journal of Molecular Structure
883–884(1):160-166.
Jun CH, Bae S, Kim K, Bin KS, An IS, Ahn KJ, Ryu J, Kim HS, Ye SK, Kim BH. An S (2015) Overdosage of
Methylparaben Induces Cellular Senescence in vitro and in vivo. Journal of Investigative Dermatology
135(2):609-12.
Kricheldorf HR, Gerken A, Yulchibaev B, Friedrich C. New polymer syntheses (2015) Aspirin‐modified LC
polyesters based on PET and 4‐hydroxybenzoic acid. Journal of Polymer Science Part A Polymer Chemistry
38(11):2013-2022.
Li YK (2014) “Raised in the boudoir” Dalbergia fusca. China’s Forestry Industry (7):60-61.
Liu F, Liu K, Liu DJ, Qiao LX, Xie L, Chen DX (2014) Effect of palmitic acid on autophagy and apoptosis of
hepatocellular carcinoma cell line HepG2. Shandong Medicine 54(12):8-9
Mao JZ (2015) Current status and trend of mahogany resources. Modern Decoration: Theory (10).
Mathi P, Veeramachaneni GK, Raj KK, Talluri VR, Bokka VR., Botlagunta M (2016) In vitro and in silico
characterization of angiogenic inhibitors from sophora interrupta. Journal of Molecular Modeling
22(10):247.
Mendes FB, Bergamin LS, Dos SSC, Braganhol E, Terroso T, Pohlmann, Guterres SS,Battestini AM (2017)
Alpha-bisabolol Promotes Glioma Cell Death by Modulating the Adenosinergic System. Anticancer
Research 37(4):1819-1823.
Park JH, Yeo IJ, Han JH. Suh JW, Lee HP, Hong T (2017) Anti-inflammatory effect of Astaxanthin in phthalic
anhydride-induced atopic dermatitis animal model. Experimental Dermatology.
Peng WX, Li DL, Zhang ML, Ge SB, Mo B, Li SS, Ohkoshi M (2017) Characteristics of antibacterial molecular
activities in poplar wood extractives. Saudi Journal of Biological Sciences 24(2):399–404.
Sasujit K, Dussadee N, Homdoung N, Ramaraj R, Kiatsiriroat T (2017) Waste-to-Energy: Producer gas
production from fuel briquette of energy crop in Thailand. International Energy Journal 17(1):37-46.
Sujatha S, Venkatesan G, Sivarethinamohan R (2017) Principal determinants of toxicity reduction by de-oiled
soya using multivariate statistics: principal component analysis and multiple linear regression analysis.
Applied Ecology and Environmental Research 15(3):1717-1737.
Van NW, Fekkes D, Van FM, Egger JI, Verhoeven WM (2015) Relationship between plasma homovanillic acid
and outcome in patients with psychosis spectrum disorders. Neuropsychobiolog 71(4):212-217.
Wang WB (2003) China’s mahogany tree species and its sustainable development countermeasures. Fujian.
Forestry Science and Technology 30(4):108-111.
Wang XF, Xu F, Xu CX (2013) Status and Prospect of Redwood Resources in China. Nature (6):42-44.

61

Ekoloji 28(108): 57-62 (2019)
Wen JL, Sun SL, Yuan TQ, Xu F, Sun RC (2014) Understanding the chemical and structural transformations of
lignin macromolecule during torrefaction. Applied Energy 121(10):1-9.
Yang BG, Fu CY, Lv Q, Mai CH (2017) Determination of α-bisabolol in cosmetics by liquid chromatography.
Perfume fragrance cosmetics (2):49-50.
Yao X, Peng Y, Zhou Q, Xiao P, Sun S (2010) Distinction of eight lycium, species by fourier-transform infrared
spectroscopy and two-dimensional correlation IR spectroscopy. Journal of Molecular Structure
974(1–3):161-164.

62

