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ABSTRACT 

Rose flower is symbol of love that has plenty of benefits. It can be used for preventing and treating various 
diseases. Rose is known to contain anthocyanin pigments in which a glycone compound is bonded to aglycone as its 
anthocyanidine. Anthocyanins of Batu local rose were characterized as cyanidin and malvidin-glycosides. This study 
aimed to identify the type of glycone contained in the crown of roses using LC-MS (Liquid Chromatography Mass 
Spectrometry) analysis. Research was conducted by observing changes in the content of anthocyanin pigment of roses 
stored for few days and by identifying the type of glycone contained in the crown of roses. Selected local roses from 
Punten, District of Sidomulyo, Batu City, Indonesia were used to improve the usability of these widely cultivated roses. 
Anthocyanin pigment isolates were obtained from C18 column chromatographic fractionation (Shepadex G25 as stationary 
phase, Shimadzu). Prior to isolation, anthocyanin pigments were extracted using aquadest and lactic acid (with ethanol, 
HCl, BAA, and BuOH-HCl as developer materials), then were analyzed using a TLC plate. LC-MS analyses in molecular 
weights indicated that the crown of roses contained six types of glycone namely maltose (180), glucose (162), rhamnose 
(146), acids coumaril (146), xylose (132), and rutinose (308) m/z. 
 
Keywords: anthocyanins, glycone, roses of Batu, LC-MS. 
 
1. INTRODUCTION 

Some people prefer food with attractive colors; 
therefore food coloring/dye is an important factor in food 
processing. A safe and healthy food coloring has been 
chosen by consumer, which is commonly obtained from 
natural dyes/pigments. These dyes may also contribute as 
an antioxidant due to its content of polyphenols.  

Natural dyes are dyes (pigments) obtained from 
natural materials such as plant, animal,or mineral sources. 
Natural dyes are preferable because they are not harmful if 
consumed. Natural pigments or dyes, however, generally 
have a lower level of color stability compared to that of 
the synthetic dyes. One of the natural dyes commonly 
foundis anthocyanin. Anthocyanins are natural pigments 
found in many plant (fruits and flowers) organs such as 
strawberries, dragon fruit, grape, pomegranate, purple 
sweet potato, rose, canna flower, turired,and hibiscus. 
Source of anthocyanin pigments could be easily found in 
Indonesia.Roses (Rosa sp.), for example, are widely 
cultivated in the area of Batu, Pasuruan,and Nganjuk- East 
Java, Indonesia (Saatiet al., 2012). 

Roses are flower symbol of love with lots of 
benefits.It can be used to prevent and treat various 
diseases. Types of roses commonly loved by Indonesians 
are hybrids and Batu local. Both of these varieties have 
more variations among others, such as white, pink, 
crimson,and yellow. The Batu local roses are known to 
contain anthocyanin pigments of manifold cyanidin and 
malvidin-glycosides (Saatiet al., 2012).It contains sugar 
components bound by the aglycone via a glycosidic-bond. 
Anthocyanin dye is composed of the aglycone form of 
anthocyanidins glycone esterified with sugar molecules. A 
heating process may result in the breaking down of 
anthocyanin pigments into anthocyanidins and sugar.The 
type of sugar commonly encountered in anthocyanin is 

glucose, galactose, arabinose, and xylose (Rein, 2005). 
This study intends to identify the type glicone contained in 
the crown of Batu local roses using LC-MS (Liquid 
Chromatography Mass Spectrometry) analysis method. 
 
2. THEORETICAL BASIS 

Anthocyanins are flavonoid pigments, found in 
large quantities of fruits and vegetables. The main 
structure of anthocyanin is characterized by the presence 
of two aromatic rings of benzene (C6H6) - three carbon 
atoms linked to form a ring (Talaveraet al., 2003). In 
plants, they are in the form of glycosides which bind 
monosaccharides (glucose, galactose, rhamnose). 

Anthocyanin dissolves easily in water or polar 
solvents,more stable in acidic conditions (Rein, 2005),  
and gives the appearance of red, orange, purple and blue 
colors (Nollet, 1996). It has a maximum wavelength 
of515-700nm (Zussiva and Laurent, 2012). Anthocyanins 
are believed to provide benefits to human health and is 
absorbed in the form of the molecule intact in the 
stomach(Passamontietal.,2003). 

The heating process can lead to the loss of the 
glycosyl anthocyanins with glycosidic bond hydrolysis, 
resulting inthe breaking of anthocyanin pigments into 
anthocyanidins and sugar (Francis, 1989).The diversity of 
anthocyanins may occur due to differences in the nature of 
sugar, sugar unit number, and the location of sugar bond. 
Sugar cluster in anthocyaninis very varied,but mostly is in 
the form of glucose, rhamnose, galactose, orarabinose. 
These sugar molecules can have an impact on the stability 
of anthocyanin molecules.Acylation of the third sugar 
molecule normally forms ferulic, p-coumaric, cafeice, 
malonic, oracetice acids (Francis, 2000). 
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3. MATERIALS AND METHODS 
 
3.1 Materials and equipment 

Roseswere obtained from flower farmers in 
Punten Batu and its surroundings.Samples are Batu local 
and hybrids Holand (Netherlands)rose varieties, with the 
age of 3 months-old after grafting. Chemicals used were of 
analytical grade such as methanol, ethanol, citric acid, 
malic acid, gallic acid, sulfuric acid, lactic acid, 
hydrochloric acid, hexane, acetone, petroleum ether, 
sodium sulfate, and potassium bromide. Whatman paper 
no. 2 and no. 41, silica gel (white powder), alumina, 
glasswool, kieselgel TLC plates GF 254, C18 (Shepadex 
G 25), were also used. Some equipments such as rotary 
vacuum evaporator (Heidolph VV 2000), C18 column 
(Shimadzu CTO-10 AS VP; SCL-10 A VP), UV-Vis 
spectrophotometer (Spectronic Thermo Genesys 20), 
HPLC (10AVPJapan), LCMS/Liquid chromatography-
mass spectrometry (Mariner Biospectrometry), pH meter 
(CG 832 Gerale Scholl), Color Reader (CR 10 Konica 
Minolta), analytical balance (Pioneer), vacuum filter (2X-
0.5 VWR Scientific) wereused throughout the research. 
 
3.2 Material preparation 

Anthocyanin pigments from crown of roses were 
extracted using aquades and citric acid as solvent with the 
ratio of 95 to 5. The obtained extracts were macerated 
while stored in a refrigerator for 30 minutes at temperature 
of 10ºC-12ºC, then centrifuged for 10 minutes at a speed 
of 4000 rpm. The filtrate was then filtered through a 
Whatman no. 41 filter paper and concentrated by using a 
rotary vacuum evaporator at temperature of 50°C. Isolates 
were then obtained after fractionation using C18 column 
(Shimadzu: with 100% acetonitrile and 4% formic 
acid)(Kimet al., 2008). 
 
3.3 Fractionation of pigments and glycone 

Pigment component separation and fractionation 
of sugar as glycone and anthocyanins were performed 
gradually using fractionation column with silica gel as 
stationary phase, these include a white powder (5 cm), 
alumina (5 cm), adsorbent Na2SO4 (5 cm), and glass wool 
at the bottom. Fractionation of pigment were conducted  
using the developer phase of methanol-HCl 1% with 
hexane (ratio of 6 to 4) as many as 15 mL, then proceed 
with further development using a developer solution of 
methanol-HCl 1% and ethyl acetate (ratio of 6 to 4) as 
much as 5 mL, to elute 5 mL of concentrated pigments. To 
perform fractionation, 5 mL of concentrated Batu local 
rose pigments were put in a C-18 Shimadzu column, with 
a stationary phase of Shepadex G-25 and the mobile phase 
of solvent A: acetonitrile 100% and phosphoric acid 4%, 
solvent in water (AOAC, 1995; Fazeelat etal., 2007).Flow 
rate of mobile phase used was 1.00 mL/min. 
 
3.4 Observation and data analysis 

Both fractionation methods gave three fractions, 
namely (1) fraction of translucent color components as 
much as 0.243 g glycone compounds (sugars), (2) fraction 
of aglycone or red pigments (carmine, took approximately 

8.5 -10 hours) as much as 1.052 g, and (3) fraction of 
aglycone or red colored pigment (younger red, took 
approximately 10 to 13.5 hours), as much as 1.362 g.LC-
MS (Liquid Chromatography Mass Spectrometry)analyses 
in molecular weight were conducted twice, namely to 
isolate the results of TLC before fractionation (A) and 
pure pigments as results of fractionation using a C18 
column (B). This paper discusses the identification of 
sugar contained anthocyanin pigments as glycone. 
 
4. RESULTS AND DISCUSSIONS 
 
4.1 The chemical content of raw materials 

The research was conducted by observing 
changes in the content of anthocyanin pigments stored for 
few days and identifying the glycone type contained in the 
crown of roses.Bat local roses were selected because it 
may improve the usability of roses widely cultivated in 
Punten, Sidomulyo, District of Batu, East Java; 
Indonesia.Prior to extraction, the chemical content of 
crown of red roses (local and hybrid varieties) was 
analyzed. The analyses include water content, total sugar 
content, vitamin C, essential oil content, total dissolved 
solids, and absorbance. The results can be seen in Table-1.  

Water content contained in the crown of red 
roses, local and hybrid varieties are relatively the same, 
83.32% and 83.51%, respectively. As comparison, the 
crown of roses (MBM) Rosa chine sis contains water 
ranging from 65.21 ± 0.66 (Ramamurthyet al., 2010).Total 
sugar content of crown of red roses from two varieties is 
approximately 9.73 to 12.45%. This value is similar to the 
observations ofSaati (2007); total sugar content of crown 
of red roses Hybrid Netherlands was 9.71 to 
12.50%.According to Saati and Musthofa (2008), total 
sugar content of crown of red roses Hybrid Netherlands 
was approximately 8.3 to 8.9%.The presence of sugar 
during observations showed indications of glycosidic 
bonds, which is one of the characters of the pigment 
anthocyanin, composed of aglycone (as anthocyanidins) 
and glycone (as sugar compounds) (Li, 2009; Hendry and 
Houghton, 1996).These results are relatively closed to 
boysenberry sugar content, ranged from 8.5 to 14.0%, 
which is also bound to the pigment anthocyanin (Oregon, 
2007; Jettanaporn’sumran, 2009).Local rose varieties from 
Batu have total sugar content of 12.45 ± 0.63%, 
significantly higher than the total sugar content of  crown 
of red Canna coccinea of 3.2% (Saati and Ragil, 2007), 
and crown of Rosa chinensis6.5 ± 0.22 (total sugars) 
(Ramamoorthy et al., 2010). This indicates that the crown 
of Batu local roses has glycoside content and contributes 
sweetness more than other petals. 

The content of vitamin C in the crown of roses 
was 17.23 mg for hybrid varieties and 15.69 mg/100 g for 
local varieties. This is in accordance with the observations 
of Blake (2004); the roses contain vitamin C of 0.5-2.0 
mg/100 g). In some species, such as Rosa canina and Rosa 
rugosa, they contain very rich vitamin C (Anonymous, 
2006)a. 

Observation on absorbance was conducted to 
determine the presence of anthocyanin pigments. The 
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mean absorbance of powdered pigment Dutch roses 
Hybrid was 0.123, higher than that of Batu local varieties 
(0.084 after 100 times dilution). This is influenced by the 
level of color of red roses crown, Hybrid has blackish-red 

(darker red) compared to Batu local roses. Differences in 
the absorbance values were attributed to differences in 
genetic factors of varieties of roses, as postulated by 
Hendry and Houghton (1996) and Anonymous (2006)b. 

 
Table-1. The mean values of water content, total sugar content, vitamin C, essential oil 

content, total dissolved solid, and absorbance of red roses crown. 
 

Analysis of chemical constituents Local varieties Hybrid varieties 

Water Content (%) 83.32 ±0.96 83.51 ±0.86 

Total Sugar Content (%) 12.45 ±0.63 9.73 ± 0.66 

Vitamin C (mg/100g) 15.69 ± 1.80 17.23 ± 4.18 

EssentialOil (%) 0.802 ± 0.62 0.803 ± 0.62 

Absorbance 0.86± 0.02 1.23± 0.03 

Total Disolved Solid (°Brix) 8.33± 1.15 7.67± 0.58 

 
Total dissolved solid analyses on rose petal 

pigment extracts of hybrid varieties gave smaller value 
(7.67o Brix) compared to the local varieties of roses 
(8.33oBrix), relatively closed to the total dissolved solids 
in boysenberry which ranges from 8.82 to 11.2oBrix 
(Oregon, 2007; Jettanapornsumran, 2009). This may be 
due to the differences in varieties and place to grow (Joy et 
al., 1998; Tranggono, 1990), and also differences in total 
dissolved solid (Budiarto, 1991).Walyono (2007) found 
that the total sugar content of fresh roses hybrid varieties 
was of 9.71%, whilst the local rose was 10.99%. 
 
4.2 Absorbance of pigment’s filtrat 

Observation on the quality of anthocyanin 
pigment was performed by observing the absorbance 

value, namely the emergence of the maximum peak at a 
specific waveleng thre presented anthocyanin pigments 
character. Important character of anthocyanin pigments 
have absorbance peak at two cups as glycone (tape I) and a 
glycone as anthocyanidins (tape II).Glycone compounds 
generally represent the sugar component (glycone: mono, 
di or tri-saccharide) which is tied to the pigment and often 
appeared at λ = 230-280 nm (Markham, 1988), whereas 
anthocyanidins compound presented as aglycone is often 
known at λ = 490-535 nm (Hendry and Houghton, 1996; 
Harborne, 1987), 494-510 nm (Wrolstadet al., 2005), and 
520-546 nm in methanol-HCl (Barczak, 2005).Peak 
distribution of glycone and aglycone is shown in Table-2 
and Figure-1. 

 
Table-2. Peak absorbance bands I and II of Bat local roses pigment filtrates at various solvents. 

 

Solvent 
Tape I 

on 
λ (nm) 

Glycone 
absorbance 

(dilution100x) 

Tape II 
onλ (nm) 

Anthocyanidins 
absorbance 
(dilution10x) 

Total 
dissolved 

solid(oBrix) 
Levels (%) 

Aq-citrate 
Aq-lactate 
MetHCl 

Aq-H2SO4 

235 
240 
244 

239.5 

3.263 
2.737 
2.458 
0.240 

514 
513.5 
518 

517.5 

0.408 
0.679 
0.157 
0.087 

5.03 c 
5.83 d 
0.22 a 
0.47 b 

7.1253 
14.0293 
1.0179 
0.6439 

 

Note: Tape I = glycone, Tape II = aglycone / anthocyanidins 
 

 
 

Figure-1. Peak distribution of glycone absorbance value (P1) and a glycone (P2)of Batu local 
roses at various solvent extractions. 
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The result of peak distribution shows that the four 

extraction solvents used to produce anthocyanin pigments 
were in accordance with the character of tape I and II, 
respectively, asglycone and aglycone (Li, 2009).The 
maximum absorbance peak in the second tape shows that 
both of these bands correspond to the presence of 
anthocyanin pigment character at defining point, which 
has a maximum absorbance in the range of 235-244 nm 
and aglycone / anthocyanidins in the range of 513.5 to 518 
nm, as mentioned by Markham (1988) and defined as 
glycone flavonoids and aglycone (Macheixet al., 1990). 

Solvent containing distilled water and lactic acid 
generates anthocyanin pigments peak (tape II)with the 
high of 0.679 A, whereas solvent containing distilled 
water and citric acid produces anthocyanin pigments at the 
highest peak (tape I, 3.263 A).This indicates that pigments 
with solvent extraction of distilled water and citric acid 
have more glycone content (glucoside).On the other hand, 
pigments containing anthocyanidins (aglycone) were 
generated using solvent made from distilled water and 
lactic acid. This result is consistent with several studies 
showing that a more stable anthocyanin pigment could be 
obtained from extraction using solution containing polar 

solvents and acidic (Markakis, 1982; Nollet, 1996; Li, 
2009).Such treatment also resulted in the highest value of 
pigment levels for Bat local roses, i.e. 14.0293 mg/100 ml, 
in accordance with the research of Giziret al. (2007). Their 
research has shown that the use of lactic acid in the 
extraction of black carrots provides significantly higher 
extraction efficiency (up to temperature of 100°C) when 
compared to water acidified with sulfuric acid and citric 
acid. 
 
4.3 LC-MS analyses 

The results of LC-MS (Liquid Chromatography - 
Mass Spectrometry) analysescan be seen in Figure-2. 
Figure 2A shows the retention time of isolates fractionated 
using a TLC (Thin Layer Chromatograph, silica gel F 
254), whilst Figure-2B shows the pure anthocyanin 
pigments as the results of fractionation using a C18 
column. From the analyses, it was known that the retention 
times of anthocyanin pigments were at 3.4 and 3.9 
minutes, each type of pigment showing the presence of 
cyanidin 3-glucoside (6”-malonylglucoside) and cyanidin-
3-O-(2"O-glucosyl) rutinoside. 

 

A

B1 

B2 
 

Figure-2. Time mooring of anthocyanin pigments (3.4 to 10.0 minutes): fraction 
I / B1 (3.4 minutes)and fraction II / B2 (3.9 min). 

A type of sugar orglycone bound pigments was 
noticed. Several types of sugar were contained in a crown 
of Batu local rose pigments including glucose (162 m/z), 

maltose (180 m/z), rhamnose and acids coumaril (146 
m/z), xylose (132 m/z), and rutinose (308 m/z). This is 
according to Wu and Prior (2005), as shown in Figure-3. 

 

 
 

Figure-3. Distribution of type of sugar expected from LC-MS isolates bound in the crown of Batu local roses 
(G1 = xylose, 132 m/z, G2 = rhamnosa, 146 m/z, G3 =coumaric acid, 146 m/z, G4= glucose, 162 m/z, 

G5 = maltose,180 m/z, and G6 = rutinose, 308 m/z). 
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5. CONCLUSIONS 
Isolation process of anthocyanin pigment extracts 

using a solvent of distilled water and lactic acid, with the 
developer material of ethanol, HCl, BAA, and BuOH-HCl, 
produced pigments with the best quality and levels, i.e. 
14.0293%.LC-MS analysis results indicated that the crown 
of roses contained six types of glyconeor sugar, namely 
maltose (180m/z), glucose (162m/z), rhamnose (146m/z), 
acids coumaril (146 m/z), xylose (132 m/z), and rutinose 
(308 m/z). 
 
ACKNOWLEDGEMENT 

Authors would like to acknowledge the financial 
support from the Directorate General of Higher Education 
of the Republic of Indonesia through Competitive Grant 
2014/2015-2015/2016. The process of making natural dyes 
from the crown of roses has been granted a Patent (Patent 
Certificate No. IDP000034662) with a title of invention 
“Products of Natural Dyes/Pigments from Red Roses and 
Their Production Process”. 
 
REFERENCES 
 
Anonymous. 2006a. Mawar. 
http://id.wikipedia.org/wiki/Mawar. Accessed date: 
Augusts 31, 2006. 
 
Anonymous.2006b. Pergiwo dan Pergiawati: Dua kualitas 
unggul bunga mawar 
potong.http://sidamas.org/index.php/option=com_conten&
task=view&id&itemid=26.Accessed date:May 26,2007. 
 
AOAC/Association of Official Analytical Chemists - 
AOAC. 1995. Official Method of Analysis. 
16thEdition.Chapter 37, Fruit and Fruit Product. 
Association of Official Analytical Chemistry 
International.Gaithersburg.7. 
 
Barczak A.B. 2005. Acylated anthocyanins as stable, 
natural food colorants - A Review. Pol. J. Food Nutr. Sci. 
14/55(2): 107-116. 
 
Blake S. 2004. Medicinal Plant Names, Sample Expert, 
Article, http://www.Natural Health 
WizardCom./MedicinalPlantNames, Sample.html.pdf. 
Accessed date: Agustus 12, 2010. 
 
BudiartoH. 1991. Stabilitas antosianin Garcia Mangostana 
dalam minuman berkarbonat. Skripsi. Jurusan Teknologi 
Pangan dan Gizi. FATETA IPB. Bogor. 
 
Fazeelat T., Afzal W., Asif M.,Zamer M.andSaleemH. 
2007. HPLC analysis of strawberry anthocyanins of 
partially ripe and ripe levels. J.Chemsoc Park. 29(3): 243-
246.   
 
Francis F. J. 1989. Food colorants: anthocyanins. Critical 
Reviews in Food Science and Nutrition. 28: 273-314. 
 

Francis F.J. 2000. Analysis of Anthocyanins. Markakis, P. 
(editor).Anthocyanin as Food Colors. Academic Press. 
New York. 181-207. 
 
Harborne J. B.1987. Metode Fitokimia: Penuntun Cara 
Modern Menganalisis Tumbuhan. Radmawinata, K. and 
Soediso, I. (Translator).ITB. Bandung. 
 
Hendry G.A. F. and Houghton J. D.1996. Natural Food 
Colorants. 2ndEdition. Blackie Academic and Professional. 
London. 50-348. 
 
Gizir A. M., Turker N.andArtuvanE.2007. Pressurized 
acidified water extraction of black carrot [Daucuscarota 
ssp. sativus var. atrorubensAlef.]anthocyanins.J.European 
Food Research and Technology.226(3): 363-370. 
Published online: 16 January 2007, Springer-Verlag. 
 
Jettanapornsumran M. 2009. Copigmentation reaction of 
boysenberry juice. Thesis: The Requirements for the 
degree of Master Technology. Massey University. New 
Zealand. 
 
JoyP. P., Thoma J., Mathew S.and Skaria B. P. 
1998.Medical Plants. Aromatic and Medicinal Plants 
Research Station. Kerala Agricultural University. Kerala, 
India.211. 
 
Kim M-K, Han-ah K., Koh, K. Hee-Seon K., Lee, Y. S. 
andYong H. K. 2008. Identification and quantification of 
anthocyanin pigments in colored rice.J.Nutrition Research 
and Practice. 2(1): 46-49. 
 
LiJ. 2009. Total anthocyanin content in blue corn cookies 
as affected by ingredients and oven types.Dissertation. 
Department of Grain Science and Industry - College of 
Agriculture. Kansas University. Manhattan, Kansas. 
 
Macheix J. J., Fleuriet, A., and Billot J. 1990. Fruit 
Phenolic.CRC Press. Inc. Boca Raton-Fla. 149-237. 
 
Markakis P.1982. Stability of anthocyanin in foods. 
Markakis, P. (Editor). In Anthocyanin as Food 
Color.AcademicPress.New York.163-180. 
 
Markham. 1988. Cara Mengidentifikasi Flavonoid. ITB. 
Bandung.117. 
 
Nollet L. M. L. 1996. Hand Book of Food 
Analysis.2ndeditions. Marcel Dekker, Inc.New York. 
 
Oregon, B. 2007. Boysenberry Characteristic. 
http://www.oregon- berries.com/ cx21/processor 
boysenberry Template. pdf. Accessed date: May 4, 2012. 
 
Passamonti S., Vrhovsek U., Vanzo A.and Mattivi F. 
2003. The Stomach as a Site for Anthocyanins Absorption 
from Food. FEBS Letters. 544: 210-213. 
 



                                    VOL. 11, NO. 21, NOVEMBER 2016                                                                                                    ISSN 1819-6608 

ARPN Journal of Engineering and Applied Sciences 
©2006-2016 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                             12734 

Ramamurthy K. S., Bhuvaneswari G., Sankar and 
Sakkaravarthi K. 2010. Proximate Composition and 
Carotenoid Content of Natural Carotenoid Sources and its 
Colour Enhancement on Marine Ornamental Fish 
Amphiprionocellaris (Cuveir 1880). World Journal of Fish 
and Marine Sciences. 2(6): 545-550. 
 
Rein, M. 2005. Copigmentation Reactions and Color 
Stability of Berry Anthocyanins.Food Chemistry 
Division.Department of Applied Chemistry and 
Microbiology.University of Helsinki.Helsinki. 87. 
 
Saati,E. A. 2007. Studi Pembuatan Sari Minuman Bunga 
Mawar (KajianVarietas dan Tingkat Kesegaran Bunga). 
OPF Research Report.PBI.Universitas Muhammadiyah 
Malang. Indonesia. 
 
Saati, E. A. and Ragil, 2007.Uji Stabilitas Antioksidan 
Pigmen Bunga Kana Merah dan Kuning (Canna coccinea. 
Proceeding National Seminaron Pigment Back to Nature 
dengan Pigmen Alami.Universitas Satyawacana.Salatiga, 
24 Agustus 2007. 
 
Saati, E. A. and Musthofa. 2008. Studi Pembuatan Tablet 
Effervescent dari Ekstrak BungaMawar Merah (Rosa sp): 
KajianVarietas Bunga dan Jenis Pelarut. Proceeding 
National Seminar on Pigment. Program Pasca Sarjana 
Magister Biologi. Universitas SatyaWacana.Salatiga, 5 
September 2008. 
 
Saati, E. A., Wachid, M., Winarsih, S. 2012. Research 
Report Penelitian Unggulan Perguruan Tinggi, DPPM–
DIKTI, Universitas Muhammadiyah Malang. Indonesia. 
 
TalaveraFelgines, C., Texier O., Besson C., Lamaison J.L., 
andRemesy C. 2003.Anthocyanins are Efficiently 
Absorbed from the Stomach in Asethetized Rats. Journal 
of Nutrition. 133: 4178-4182. 
 
Tranggono. 1990. Bahan Tambahan Pangan (Food 
Additives).PAU Pangan dan Gizi. Universitas Gadjah 
Mada, Yogyakarta. 
 
Walyono. 2007. Studi Pembuatan Minuman Sari Bunga 
Mawar Merah(Rosa damascena Mill.):Kajian Tingkat 
Kesegarandan Varietas Bunga Mawar. Skripsi .Jurusan 
THP Fakultas Pertanian.Universitas Muhammadiyah 
Malang. Indonesia. 
 
Wu X.and Prior R.L. 2005. Identification and 
Characterization of Anthocyanins by High Performance 
Liquid Chromatography-ElectrosprayIonization-tandem 
Mass Spectrometry in CommonFoods in the United States: 
Vegetables, Nuts and Grains. J. Agr. Food Chem. 53: 
3101-3113. 
 
WrolstadR. E., DurstR. W. and Lee J. 2005. Tracking 
Color and Pigment Changes in Anthocyanin 
Products.Trends Food Sci Technol. 16(9): 423-428. 
 

Zussivaand Laurent, B. K. 2012. Ekstraksi dan Analisis 
Zat Warna Biru (Anthosianin) dari Bunga Telang 
(Clitoriaternatea) sebagai Pewarna Alami. Jurnal 
Teknologi Kimia dan Industri. 1(1): 356-365. 


