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EXECUTIVE SUMMARY

In Indonesia, dragon's blood resin is a resin produced from the rattan fruits of the
genus Daemonorops, known djernang. It is gathered by breaking off the layer of red
resin encasing the unripe fruit of the rattan. Dragon’s blood is a deep red resin, which
has been used as a famous traditional medicine since ancient times by many
cultures.

So far there is almost no literature mentioning about the harvesting time of Dragon’s
Blood fruits, therefore, in this experiment the objectives were to develop extraction

method for Dragon’s blood production, to determine a proper maturity of seed
in producing resin, and to identify the physico-chemical properties of the resin.
Research results shown that the methanol solvent extraction by soaking it for 24
hours was the best technique to separate resin from the fruit skin from both
Jambi and South Kalimantan provinces. The relationship between Jambi’s fruit

oldness and resin content could be expressed in an equation of Y= -0.4796X2
+ 6.4767X + 76.353. From it, the best harvesting time was 6.8 months and could
produce the highest of resin with 0.29% of the ash content and 2.66% of the dirt
contents. Based on the dirt content, this resin has fulfilled the first grade of the
Indonesian National Standard requirement for Dragon’s Blood resin. The
relationship between South Kalimantan’s fruit oldness and resin content could
be expressed in an equation of Y= -17.495X2 + 190.39X - 439.52. From it, the
best harvesting time was 5.4 months and could produce the highest of resin with

the ash of 15.57% and dirt contents of 21.57%.Based on the dirt content, this
resin has fulfilled the second grade the requirement of Indonesian National
Standard for dragon blood. Further, the main chemical composition of this resin
was

10,10-dimethyl-6-methylen-1-oxa-2-phenyl

spiro(4,5)decane

(dracohordin).
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The spending budget in this experiment could be shown as follows:
Budget headings

Project Personnel
1. Other Labor
Duty Travel
1. DSA, monitoring, transport
Cost
Capital item
1. equipment
Consumable items
1. Office supplies and
communication
2. Sample specimens
3. Glassware and chemicals
Total
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CHAPTER 1. PROJECT BACKGROUND

Historically, Dragon’s blood was actually one of the major products
collected from the tropical forest of Indonesia till to the first half of this century
as can be deducted from many publications. Dragon’s blood plays an
important role on people livelihood, particularly on those who are living at
adjacent forest. For local people, Dragon’s blood provides not only various
benefits for subsistent needs, such as material for medicines as well as cash
income.
Dragons' blood is a resin secreted by the fruits of Calamus Draco, Willd.
and other species, climbing palms indigenous to Sumatra. These palms
produce small fruits, covered with a red resin that could be removed by
steaming, rubbing, or shaking the gathered fruits in coarse canvas bags, to sift
out impurities. This resin is then softened by warming, and made into
elongated, flattened or rounded masses (Komarudin, et al. 2006). The
products are generally wrapped in a leaf. Good quality dragons' blood is
usually covered with a dull red powder. The pieces are brittle, the fractured
surface being glasslike and nearly black, but thin fragments have a deep red
color by transmitted light. The powder is of a bright pink color. Inferior qualities
are duller in color, and often contain scales or portions of the fruits, sand, etc.,
easily visible even to the naked eye. It is odorless and tasteless, and breaks
up when crushed to a persistent powder.
Dragon’s blood is a deep red resin, which has been used as a famous
traditional medicine since ancient times by many cultures. The term “Dragon’s
blood” refers to reddish resinous products, usually encountered as granules,
powder, lumps or sticks used in folk medicine. Dragon’s blood has been used
for diverse medical and artistic applications. Several alternative sources of
Dragon’s blood from Canary Islands, Madeira, and South East Asia and also
from East and West Africa have been identified. Dragon’s blood was a name
applied to many red resins described in the medical literature, i.e. East Indian
Dragon’s blood (from the fruit of Daemonorops draco (Willd.) Blume), Socotran
1

or Zanzibar Dragon’s blood (exudates of Dracaena cinnabari Balf. f.), Canary
Dragon’s blood (exudates formed from incisions of the trunk of Dracaena
draco (L.) L.), West Indian Dragon’s blood (exudates of Pterocarpus draco L.),
Mexican Dragon’s blood (resin of Croton lechleri M¨ull. Arg.) and the
Venezuelan Dragon’s blood (resin of Crotongossypifolium Vahl) (Gupta, et al.
2008). Mabberley (1998 in Gupta, et al. 2008) suggests that Dragon’s blood
was produced originally from Dracaena cinnabari, later from Dracaena draco
and more recently from Daemonorops spp. The term dragons' blood has been
applied to a number of red, resinous or astringent substances. Dragon's blood
is also obtained from different species of four distinct plant genera Croton
(Croton draconoides Müll. Arg., C. draco Schltdl. & Cham; C. lechleri Müll.
Arg.; C. urucurana Baill. and C. xalapensis Kunth), Dracaena (D. cinnabari
Balf.f.; D. cochinchinensis Hort. ex Baker; and D. draco (L.) L.), Daemonorops
(D. draco Blume, D. didymophylla Becc., D. micranthus Becc., D. motleyi
Becc., D. rubra (Reinw. ex Blume) Mart., D. propinquus Becc.),

and

Pterocarpus (P. officinalis Jacq., P indicus) (Langenheim 2003).
In Indonesia, dragon's blood resin is produced from the rattan palms of
the genus Daemonorops, known djernang. It is gathered by breaking off the
layer of red resin encasing the unripe fruit of the rattan. Several rattan species
that

produce

Dragon’s

blood

covers

Daemonorops

draco,

BL.;

D.

draconcellus, BECC.; D. mattanensis, BECC.; D. micranthus, BECC.; D.
motleyi, BECC.; D. propinques, BECC.; D. rubber, BL. Dan D. sabut, BECC.
Purwanto, et al., (2005) stated that there are about 12 species in producing
Dragon’s Blood resin. They grow naturally in Sumatra and Kalimantan.
Dragon’s blood is one of the most widely used medicinal plants of the
South American tropics (Froldi et al., 2009), used in traditional chinese
medicine (TCM) and is described in the Chinese Pharmacopoeia (Wenjun, et
al., 2007). This product is traditionally used to treat many diseases (Jones
2003) and recently, it become available in many countries as a dietary
supplement. It is a crude drug which is used topically in the treatment of
wound healing and orally, in a dilute form, mainly for stomach ulcers,
2

ulcerative colitis, dysentery and diarrhea. The combination of antimicrobial,
antioxidant, antiviral and cicatrizing properties makes it a complex herbal
remedy of pharmacological interest (Froldi et al., 2009). Wenjun, (et al., 2007)
stated that It is beneficial for the treatment of blood circulation and blood
stasis, saprophytic muscle tissue, inflammation and pain relief, wound healing
and congestion. Modern medical research indicates that it has antifungal
immune stimulating properties. It has been used for the treatment of injuries
and bleeding. Many flavonoids have been reported to induce apoptosis in
human tumor cells (Mingyu, et al., 2005). Other Dragon’s blood utilization is
(a) to alleviates pain for symptoms related to injury from falls, fractures,
contusions, and sprains; (b) to stops bleeding:

applied topically to stop

bleeding due to external injury; (c) to protects the surface of ulcer, prevents
decay; and (d) to generate flesh for chronic no healing ulcers.
Since 1800, Dragon’s blood has been produced by people living around
and inside the forest. This product has a highly economic value. Demand of
Dragon’s blood continuously increase, but this demand could not be fulfilled
due to the decrease in Dragon’s blood production.

This depict could be

looked at with a decrease in Dragon’s blood export from 70-75 ton in 1991 to
2.5 ton in 1996. Hence, at the present time Dragon’s blood demand has been
gone up, but it is very difficult to find this product, even though nowadays the
price of this product at gatherer level has reached around 1500 Singapore
Dollar per kg (Kompas news. 2007).
Due to its wide utilization, especially in medicinal world, so the
demand of Dragon’s blood is very high. This causes Dragon’s blood
population decrease as in Sumatera Selatan, Taman Nasional Bukit Tigapuluh
and Taman Nasional Bukit Duabelas. This plant has difficulty been found.
Some keys causing the decrease in Dragon’s blood population are (a)
improper harvesting technique used; (b) and improper extraction technique
producing Dragon’s blood with low quality.

3

As we know that Dragon’s blood is resin extracted from rattan fruits
have many utilization as well as many people need it. The product should be
managed in sustainable basis to maintain supply and fulfill the demand.

CHAPTER II. PROJECT OBJECTIVES

The objectives of the study cover:
1. to develop extraction method for Dragon’s blood production,
2. to determine a proper maturity of seed in producing resin
3. and to identify the physico-chemical properties of the resin.

The study expectedly provides both direct and indirect benefits to various
parties. On rural communities, the direct beneficiaries of the study are the
Dragon’s blood users and farmers. Better practice on natural Dragon’s blood
harvesting by the Dragon’s blood users as well as better perception from the
Dragon’s blood farmers on Dragon’s blood resource will help to encourage
community awareness and efforts to sustain Dragon’s blood resources. This
may also stimulate them to improve their Dragon’s blood qualities because of
the opportunity to gain more profits from the adding value process. The
innovation of processing techniques could improve Dragon’s blood product
qualities and prolong their life services, and hence improve the efficiency of
raw material utilization. The improved livelihood of Dragon’s blood users and
farmers will also reduce their tension to natural forest resources, which help
the conservation efforts of the natural forest. Dragon’s blood traders could be
indirectly benefited by the more stable supply of raw Dragon’s blood from the
users and farmers.
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CHAPTER III. METHODOLOGIES
A. Plant Material
Samples of dragon’s blood from wild specimens of Daemonorops were
collected at Pematang Kabau in Bukit Dua Belas National Park Jambi
province, and at Barabai South Kalimantan province. There are difficulties to
determine Dragon’s Blood fruit age. So, the determination of age for Dragon’s
Blood fruit asked from local people having a lot of experience in Dragon’s
Blood fruit harvesting.
B. Dragon’s Blood Resin Extraction
To separate resin from fruit skin, several methods were used in the
laboratory, i.e. (a) water extraction without any treatment ; (b) water extraction
with squeezing; (c) soaking in water for 24 hours, followed by water extraction;
(d) soaking in methanol solvent for 24 hours; and (e) dried and water
extraction. The amount of Dragon’s Blood fruits each extraction is about 1 kg,
and it did twice. The best method from these extractions was used for further
research with samples of Dragon’s Blood fruits with 4, 5, 6 and 9 month olds
obtained from Jambi province, and fruits from South Kalimantan with 4, 5 and
7 month olds.
1. Analyzing of Physico-Chemical Properties and Their Chemical Composition

Resinous materials attained from the extraction were analyzed their
physico-chemical properties using ASTM D 29-98 procedure (Anonymous
2006). The physical properties covered yield, resin content, saponification
number, acid number and ash content.
Dragon’s Blood resin extracted from the best fruit age was then analyzed
by using Pyrolysis Gas Chromatography-spectrometry.
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a. Insoluble matter (Dirt content)
Around 5 mg sample put into a 200-mL beaker. Add 75 mL of the solvent
and bring the solution to boiling on an electric hot plate. After the solution
complete, pour about 10 mL of the boiling solvent into the heated crucible.
Gently apply suction and immediately pour the boiling solution into the crucible
so as to retain as much as possible of the insoluble residue in the beaker.
Wash the insoluble residue successively with three 20-mL portions of the
solvent, boiling the solution, and transferring the residue from the beaker to
the crucible. Allow the crucible to remain inside the heating coil with the
suction on for a few minutes, so as to suck it as dry as possible. The insoluble
matter can be easily removed together with the asbestos mat and filler paper.
Remove the crucible and wash the outside with boiling solvent. Dry in an oven
at 105 6 2°C for 2 h, cool in a desiccator, and weigh.

Insoluble, % = [(R/S(1-M)]X100

where:
R : insoluble matter obtained, g,
S : sample used, g, and
M: volatile matter (moisture) content of the sample, expressed as a decimal
fraction.
b. Resin content
The resin content is calculated as follows:
Resin content, % = 100 – Dirt content
c. Ash content
Put around 3-5 g into a weighed porcelain crucible. Place the crucible in a
hood and heat with a low flame until the contents of the crucible are a dry,
charred mass. Transfer to a muffle furnace and ignite the residue at a dull red
6

heat (not exceeding 600°C) until the ash is free of carbon. Cool in a desiccator
and weigh. Repeat the ignition, cooling and weighing until the difference
between successive weighing does not exceed 1 mg. Filter through an ashless
filter paper, washing out the crucible with a stream of hot water. Transfer the
filter paper with the insoluble residue to the crucible and ignite at a dull red
heat in a muffle furnace until all the carbon is consumed. Then add the filtrate
to the crucible and evaporate to dryness over a low flame or hot plate. Finally
ignite the crucible and its contents at dull red heat to constant weight (within 1
mg). Calculate the percent ash of the resin as follows:

Ash, % = [R/S(1-M)]X 100

where:
R: ash obtained, g,
S: sample used, g, and
M: volatile of matter (moisture) content of the sample, expressed as a decimal
fraction.
d. Acid value
Put 2 mg into a 250-mL Erlenmeyer flask and add 100 mL of the neutral
alcohol. The sample should completely dissolve at room temperature within a
few hours with the aid of periodic gentle swirling. After place several drops of
the thymol blue indicator solution, titrate with 0.1 N KOH or NaOH solutions,
with constant swirling of the contents of the flask. Take as the end point when
a faint pink color remains after continuous swirling for 30 s. The acid value as
follows:

Acid value = (VNX 56.1)/S(1-2 M)

where:
V: KOH or NaOH solution required for the titration, mL
7

N: 5 normality of the KOH or NaOH solution,
S: 5 sample used, g, and
M: volatile matter (moisture) content of the sample expressed as a decimal
fraction.
e. Saponification value
Put 1 g inti of the mixed into a 250-mL Erlenmeyer flask. Using a constant
volume pipet, add 25 mL of the alcoholic KOH solution to the flask containing
the specimen and to a second flask for use as a blank. Add 25 mL of the
neutral alcohol to each flask and attach a standard-taper, ground-glass joint
condenser to each flask. Connect the condensers with soda-lime tubes and
reflux on a steam bath for at least 1 h. Wash down the condensers and the
sides of the flasks with 20 mL of the neutral alcohol. After place several drops
of the phenolphthalein indicator solution, titrate with 0.5 N HCl, with constant
swirling of the contents of the flask, until the pink color just disappears. Do the
same as above without samples. The saponification value is calculated as
follows:

Saponification value = [(B-V)N X 56.1]/S(1-M)

where:
V : HCl required for titration of the specimen, mL,
B : HCl required for titration of the blank, mL,
N : normality of the HCl,
S : sample used, g, and
M : volatile matter (moisture) content of the sample expressed as a decimal
fraction
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CHAPTER IV. RESULTS AND DISCUSSION
A. Extraction of Dragon’s Blood Fruits
In Jambi province there are four traditional methods to extract Dragon’s
Blood from the fruits:
1. Dragon’s Blood fruits (Figure 1) are put in the rattan basket, and then they
are crashed or shaken strongly as in Figure 2 and 3. The skin of the fruits
will be peeled off and the resin particles come out from it. The product is
then separated from contaminants, such as fruit skin, small branched, etc.;
2.

Dragon’s Blood fruits are put in the plastic or cloth basket. The basket is
then smashed till the liquid coming out from the fruits; and

3.

(c) Dragon’s Blood fruits are put in the stainless steel screen, then they
are screened until the liquid coming out from the fruit. The liquid finally
become solid;

4.

(d) Dragon’s Blood fruits are put in the vessel and boiled. The liquid come
out from the fruit, and the resin is separated from other liquid and dried.

People in South Kalimantan have almost similar method to extract
Dragon’s Blood as in first method. Dragon’s Blood fruits are put in the rattan
basket, and then they are shaken strongly. The granular of Dragon’s Blood are
dropped and received in small vessel under the rattan basket. When heated,
the granular become viscous liquid with brownish red or dark red. People in
Aceh extract Dragon’s Blood using three methods, i.e. evaporating method,
shaking and scrubbing with coarse cloth, washing and evaporating. According
to Aceh people, the last method is the best to extract dragon blood. The color
of Dragon's blood resin is dark red. When burnt, its smell is soft.
In this experiment, we tried out to find the best method to extract
Dragon’s Blood resin using several methods in the laboratory, i.e. (a) water
extraction without any treatment; (b) water extraction with squeezing; (c)
soaking in water for 24 hours, followed by water extraction; (d) soaking in
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methanol solvent for 24 hours; and (e) dried and water extraction. All
treatments are followed by precipitation and screening (Figure 4-8).
Dragon fruits was soaked in water without any treatment and directly
extracted. This extraction produced crude yield was about 1.27% (Table 1).
This product was then dissolved with toluene, and gave 31.55% of resin.
Using methanol as solvent, Dragon’s Blood fruits were soaked in this solvent
for 24 hours, the rich resin methanol was screened with cloth and produced
1.27% of crude resin yield, and obtained 73.01% of resin content after
unwanted materials were separated from this product.

Table 1. Data of dragon’s blood properties
Crude resin
yield, %

Resin
Ash
Moisture
No. Code
content, content, content,
%
%
%
From extraction of dragon’s blood fruits
1.

I

1.02

31.55

10.00

11.14

2.

M

1.27

73.01

22.20

29.40

3.

A

0.63

35.66

19.06

20.10

4.

B

0.55

8.16

16.34

17.47

5.

C

0.60

24.14

14.65

9.12

Note:
I = water extraction without any treatment;
M = soaking in methanol solvent for 24 hours;
A = water extraction with squeezing
B = soaking in water for 24 hours, followed by water extraction
C = dried and water extraction

Another method to separate resin from fruit skin was water extraction
with squeezing. Using this method could be attained crude resin around 0.63%
containing around 35.66% resin. However, using the soaking in water for 24
hours followed by water extraction method, it was about 0.55% of crude resin
produced from this technique with 8.16% of resin content. By using the dried
and water extraction technique, only 0.60% of crude resin that was separated
10

from skin of Dragon’s Blood fruits, with 24.14 % of resin content. From these
extraction methods, the best method used was soaking methanol solvent for
24 hours, followed by precipitation and screening. The yield of Dragon’s Blood
was around 1.27 %, containing 73.01% of Dragon’s Blood resin after any
contaminants were spelt out from this product. This method also produced
high resin as indicated the higher in solubility resin in toluene (resin content)
as in Table 1. Therefore, this method was required to extract Dragon’s Blood
in order to determine a proper maturity of fruits in producing resin.
B. Extraction of Dragon’s Blood Fruit at Several Maturities
Daemonorop draco usually produces fruits the whole year; however, a
peak harvesting season each year occurs in August to October (DAI, 2006;
Setyowati, 2003). There is a reference mentioned that 2-3 months before ripe
Dragon’s Blood fruit is very rich of resin. Further, suku anak dalam or Kubu
tribe usually harvests in environmental sound. They just pick fruit containing
resinous layer without cutting the stem. During the picking up the sample of
Dragon’s Blood fruit, Kubu tribe helped to take the samples based on their
experience. They stated that the bigger diameter of Dragon’s Blood fruit the
more mature. The samples brought to the laboratory and measured the size
(Figure 9-10), and their average diameter was shown in Table 2. It was
indicated that an increase in oldness increases their average diameter.

Table 2. Diameter of several Dragon’s Blood fruits oldness
Maturity level
Average diameter of
fruit, cm

2
1.14
-

Dragon’s Blood fruits’ oldness, months
7
3
4
5
6
9
1.37
1.5 1.81 1.89
1.96
0.65

1.46

1.52

-

1.71

-

The samples of Dragon’s Blood fruit from both Jambi and South
Kalimantan provinces were extracted (Figure 11). The result for their physicochemical analysis at various fruit oldness attained from Jambi province was
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shown in Table 3. Meanwhile, the physico-chemical properties of resin
obtained from South Kalimantan province was indicated in Table 4.

Table 3. Analyses result for Dragon’s Blood resin from Jambi province
No

1
2
3
4

Fruit
oldness
(month)
4
5
6
9

Resin
content
(%)
94.48
97.01
97.77
95.81

No. of
acid
4.81
7.02
5.88
8.18

No.
Saponification
71.63
83.86
81.45
92.81

Ash
content
(%)
3.67
0.64
0.97
0.67

Dirt
content,
%
5.52
2.99
2.23
4.19

Table 4. Analyses result for Dragon’s Blood resin from South Kalimantan
No

1
2
3

Fruit
Resin
No.
No.
Ash
Dirt
oldness content acid Saponification content content,
(month)
(%)
(%)
%
4
42.10 2.765
138.48
18.26
57.90
5
75.03 2.780
112.89
17.04
24.97
7
35.92 2.345
142.85
6.595
64.08

The result revealed that natural resin content for Dragon’s Blood fruit from
Jambi province ranged 94-98% (Table 3). The relationship between fruit
oldness and resin content could be expressed in an equation of Y= -0.4796X2
+ 6.4767X + 76.353 with coefficient determination (R2) of 0.98 (Figure 12).
Based on this equation, an optimum fruit oldness containing much-rich resin is
about 6.8 months. However, Dragon’s Blood fruit from South Kalimantan
ranged 35-75%. The relationship between fruit oldness and resin content
could be expressed in an equation of Y= -17.495X2 + 190.39X - 439.52 with
coefficient determination (R2) of 1.0 (Figure 13). Based on this equation, an
optimum fruit oldness containing much-rich resin is about 5.4 months. When
these results compared to the Indonesian standard (SNI. 1989), based on dirt
content, Dragon’s Blood resin from Jambi province has first grade, and from
Jambi province has second grade.
12

Acid value is the number of milligrams of potassium hydroxide required to
neutralize 1 g of moisture-free resin (ASTM, 2006). Result analysis for the
correlation between fruit oldness (from Jambi province) and acid value using
Microsoft XL could be expressed in an equation of Y= -0.0345X2 + 1.0227X +
1.6993 with coefficient determination (R2) of 0.79 (Figure 12). If the value of
fruit oldness was inserted in the equation, the acid value was 7.05838. Using
Dragon’s Blood fruit from South Kalimantan province, the correlation between
fruit oldness (from Jambi province) and acid value using Microsoft XL could be
expressed in an equation of Y= -0.0775X2 + 0.7125X + 1.155 with coefficient
determination (R2) of 1.0 (Figure 14). When the fruit oldness was inserted in
the equation, the acid value was 1.8333.
Saponification value is the number of milligrams of potassium hydroxide
that react with 1 g of the moisture-free sample. It is a measure of the alkali
reactive groups in resins (ASTM, 2006). Result analysis for the correlation
between fruit oldness (from Jambi province) and saponification value could be
expressed in an equation of Y= -0.5579X2 + 11.077X + 38.013 with coefficient
determination (R2) of 0.86 (Figure 12). If in this equation the value of fruit
oldness was inserted, so the saponification value was 87.5393. Using
Dragon’s Blood fruit from South Kalimantan province, the correlation between
fruit oldness (from Jambi province) and saponification value could be
expressed in an equation of Y= 13,523X2 - 147.3X + 511.31 with coefficient
determination (R2) of 1.0 (Figure 14). When the fruit oldness was inserted in
the equation, the saponification value was 110.22068.
The presence of impurities, such as small particles of fruit skin, leaves,
etc. is suspected as contaminants. These contaminants are so small that the
dirt test may not detect the additional impurities, but an ash test wills (Dick,
2003). Result analysis for the correlation between fruit oldness (from Jambi
province) and ash content value could be expressed in an equation of Y=
0.3127X2 - 4.6401X + 16.8 with coefficient determination (R2) of 0.80 (Figure
13). If in this equation the value of fruit oldness was inserted, so the ash
content was -0.29%. Using Dragon’s Blood fruit from South Kalimantan
13

province, the correlation between fruit oldness (from Jambi province) and ash
content could be expressed in an equation of Y= -1.3342X2 + 10.788X –
3.5433 with coefficient determination (R2) of 1.0 (Figure 15). When the fruit
oldness was inserted in the equation, the ash content was 15.87%.
Ash is a remaining material after burning organic matter. Ash content is
the amount of organic element in resin and expressed percent of weight Ash
deterrmination is usually carried out to determine an amount of mineral in
certain material (Harvey 2000). Further, many papers have been written and
published dealing with the percent dirt, and conclude that impurities in natural
rubber have a degrading effect if the rubber is a performance expected
polymer. So, dirt test is the most important test for determining the usability of
natural rubber (Dick. 2003). Probably this also happen in Dragon’s Blood
resin. Result analysis for the correlation between fruit oldness (from Jambi
province) and dirt content value could be expressed in an equation of Y=
0.4796X2 – 6.4767X + 23.647 with coefficient determination (R2) of 0.980
(Figure 13). If in this equation the value of fruit oldness was inserted, so the
dirt content was 2.66%. Using Dragon’s Blood fruit from South Kalimantan
province, the correlation between fruit oldness (from Jambi province) and dirt
content could be expressed in an equation of Y= 17.495X2 - 190.39X + 539.52
with coefficient determination (R2) of 1.0 (Figure 15). When the fruit oldness
was inserted in the equation, the dirt content was 21.57%. Resume of new
physico-chemical properties is shown in Table 5.

Table 5. Prediction for physico-chemical properties of Dragon’s Blood resin
Fruit
Resin
No.
No.
Ash
Dirt
oldness content acid Saponification content content,
(month)
(%)
(%)
%
6.8
98.22 7.058
87.539
0.29
2.66
5.4
78.43 1.883
110.221
15.57
21.57

Source of
fruit
Jambi
South
Kalimantan
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C. Chemical Composition of Dragon’s Blood Resin
Sanguis Draconis (SD) is a resin exuded from the fruit of Daemonorops
draco Bl. (Gong, et al. 2007, Choy, et al. 2008)

Sanguis Draconis is a

precious plant used in traditional Chinese medicine for the treatment of blood
circulation and blood stasis, saprophytic muscle tissue, inflammation and pain
relief, wound healing and congestion (Gupta, et al. 2008). Modern medical
research indicates that Sanguis Draconis has antifungal immune stimulating
properties. Dracorhodin is the main constituent of Sanguis Draconis and is
used as the marker for quality control (Gong, et al. 2007). Sousa et al.(2008)
stated that natural resin of Dragon’s Blood from Daemomorops contains
dracohordin, dracorubin, dracoflavylium and 7,4-dihydroxy-flavylium. The
chemical composition of SD probably involves dracorubin, dracorhodin,
dracoresinotannol, abietic acid, etc. The other compositions of SD such as
cinnabarone, dracoresene, dracoresinotannol and benzoic acid (Choy, et al.
2008).

Propably, the complete chemical composition of SD as given by

Gupta, et al.(2008) covers 2,4-dihydroxy-5-methyl-6-methoxychalcone; 2,4dihydroxy-6-methoxychalcone; 5-methoxy-7-hydroxyflavan; nordracorhodin;
nordracorubin; 5-Methoxy-6-methylflavan-7-ol; (2S)-5-methoxyflavan-7-ol; 5,7dimethoxy-6-methylflavan; abietic acid; dehydroabietic acid; isopimaric acid;
pimaric

acid;

sandaracopimaric

acid;

secobiflavanoid;

dracorubin;

polysaccharide; dracoalban; dracoresene; dracoresinotannol; dammaradienol;
dracooxepine; dracoflavan; 2,4-dimethoxy-3-methylphenol; dracoflavan; 1,6germacradien-5-ol;

benzoic

acid;

bicyclogermacrene;

cis-9,10-

dihydrocapsenone; germacrene-d; α-copaene; α-cubebene; α-humulene; βcaryophyllene;

β-elemene;

δ-cadinene;

4,6-Dihydroxy-2-methoxy-3-

methyldihydrochalcone.
Results chemical composition of SD from Jambi and South Kalimantan
using Pyrolysis Gas Chromatography-Spectrometry were shown in Table 6
and 7. Using this equipment, resin of Dragon’s Blood fruit with 6 month
oldness has six chemical composition that has been identified. The high
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chemical

composition

was

10,10-dimethyl-6-methylen-1-oxa--2-phenyl

spiro(4,5)decane.

Table 6. Chemical composition of Dragon’s Blood resin
from Jambi province
Chemical name
2,5-dimethoxypyridine
10,10-dimethyl-6-methylen-1-oxa--2-phenyl
spiro(4,5)decane
2H-1-benzopyran-7-ol, 3,4-dihydro-5-methoxy6-methyl-2-phenyl
4H-1-benzopyran-4-one, 5,74-dimethoxy-2phenyl(E)-6-methoxy-2-(4--hydoxybebzylidiene)-1benzofuran-3(2H)-C
benzenemethanol

Jambi
1.95
68.53
15.76
1.61
11.03
1.12

Table 7. Chemical composition of Dragon’s Blood resin
from South Kalimantan
Chemical name
2,5-dimethoxypyridine
3,5-dimetoxy-phenol
10,10-dimethyl-6-methylen-1-oxa-2-phenyl
spiro(4,5)decane
2H-1-benzopyran-7-ol, 3,4-dihydro-5-methoxy6-methyl-2-phenyl
4H-1-benzopyran-4-one, 5,74-dimethoxy-2phenyl(E)-6-methoxy-2-(4--hydoxybebzylidiene)-1benzofuran-3(2H)-C
Benzene methanol

South
Kalimantan
1.34
3.83
42.57
35.33
1.15
14.25
1.52

68.53% and the second high was 2H-1-benzopyran-7-ol, 3,4-dihydro-5methoxy-6-methyl-2-phenyl. Meanwhile, resin of fruit from South Kalimantan
was similar as in fruit from Jambi province with difference their percentage.
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Their chromatograms were shown in the Figure 16 and 17. As Gong, et al.
(2007) mentioned that dracorhodin is the main constituent of Sanguis Draconis
and is used as the marker for quality control. Probably the main constituent of
both resins from this experiment is dracohordin with other names.

CHAPTER V. CONCLUSION

The more oldness of Dragon’s Blood fruit, the bigger the fruit diameter till
certain diameter for both Jambi and South Kalimantan provinces. When the
Dragon’s Blood fruits were extracted with several techniques used in this
experiment, the methanol solvent extraction was the best technique to
separate resin from the fruit skin. Using this method, there was relationship
between fruit oldness and resin content that could be expressed in an
equation of Y= -0.4796X2 + 6.4767X + 76.353. From it, the fruit oldness of 6.8
months from Jambi province could produce the highest of resin; and the ash
and dirt contents were 0.29% and 2.66%, respectively. Based on the dirt
content, this resin had fulfilled the first grade the requirement of Indonesian
National Standard for Dragon’s Blood resin. Using Dragon’s Blood fruits from
South Kalimantan province, there was relationship between fruit oldness and
resin content that could be expressed in an equation of Y= -17.495X2 +
190.39X - 439.52. From it, the fruit oldness of 5.4 months from South
Kalimantan province could produce the highest of resin; and the ash and dirt
contents were 15.57% and 21.57%, respectively. Based on these properties,
this resin has fulfilled the second grade the requirement of Indonesian National
Standard for dragon blood. The main chemical composition of this resin was
10,10-dimethyl-6-methylen-1-oxa-2-phenyl spiro(4,5)decane (dracohordin).
Chemical properties of Dragon’s Blood resin both from Jambi and South
Kalimantan is as follows:
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Fruit
Resin
No.
No.
Ash
Dirt
oldness content acid Saponification content content,
(month)
(%)
(%)
%
6.8
98.22 7.058
87.539
0.29
2.66
5.4
78.43 1.883
110.221
15.57
21.57

Source of
fruit
Jambi
South
Kalimantan

CHAPTER VI. RECOMMENDATIONS

As recommendation from this experiment, harvesting time of Dragon’s
Blood fruit originally from Jambi province is around 6.8 months. Methanol
extraction technique with soaking the 6.8 fruits oldness for 24 hours produced
resin around 98%. Meanwhile, harvesting time of Dragon’s Blood fruit
originally from South Kalimantan province is around 5.4 months. With similar
to above method, it produced resin around 78.43%.

CHAPTER VII. PUBLICATIONS AND PRESENTATIONS

I plan to publish this research result in Journal tropical forest products or
Pakistan Journal of Biological Science.
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CHAPTER 8. REPORT ON EXPENDITURES

Budget headings

Project Personnel
1. Other Labor
Duty Travel
1. DSA, monitoring, transport
Cost
Capital item
1. equipment
Consumable items
1. Office supplies and
communication
2. Sample specimens
3. Glassware and chemicals
Total

Total
approved
project
budget (in
US$)

Total
budget
release
(in
US$)

Actual
expen
diture
(in
US$)

Total
Unexpe
nded
Balance
(US$)

930

390

390

540

2450

2450

2450

-

100

-

-

100

580
340
600
5000

220
340
600
4000

220
340
600
4000

360
0
0
1000
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Figure 1. Sample of Dragon’s Blood fruits

Figure 2. Traditional extraction of Dragon’s Blood resin by crushing in rattan
basket (Photo: by TK Waluyo)
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Figure 3. Traditional extraction of Dragon’s Blood resin by shaking in rattan
basket (Photo: by TK Waluyo)

Figure 4. Several extraction methods
(A1) water extraction without any treatment; (B3) water extraction with
squeezing; (C3) soaking in water for 24 hours, followed by water extraction;
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Figure 5. (M) soaking in methanol solvent for 24 hours (three replications)

Figure 6. Screening of dragoon blood resin
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Figure 7. Product of Dragon’s Blood screening

Figure 8. Resin of dragon blood
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Figure 9. Dragon’s Blood fruit
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Figure 10. Several Dragon’s Blood fruits oldness
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Figure 11. Several extraction of Dragon’s Blood fruits oldness
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Figure 12. Dragon’s Blood fruits oldness against physico-chemical properties
(Jambi province)
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Figure 13. Dragon’s Blood fruits oldness against ash and dirt contents
(Jambi province)
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Figure 14. Dragon’s Blood fruits oldness against resin content, acid and
saponification numbers (South Kalimantan province)
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Figure 15. Dragon’s Blood fruits oldness against ash and dirt contents
(South Kalimantan province)
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Figure 16. Chromatogram of Dragon’s Blood resin
(Jambi province)

Figure 17. Chromatogram of Dragon’s Blood resin
(South Kalimantan province)
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