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Magnolia sp., also known as Michelia, are woody fragrant flowering plants that 

have been used in traditional medicinal purposes. This review covers past, curent 

and future potential studies of Magnolia species grown in Indonesia. There are 28 

species and a hybrid of Magnolia that have been recognized and distributed in 

Indonesia. Conventional cultivation of Magnolia becomes very hard due to poor 

seed germination. It is caused by hard seed coat, short-lived seed, a fleshy red 

outer layer of seed called aeril. There are a few studies about in vitro culture and 

volatile compounds of Magnolia genus at the world literture. M. champaca, M. 

liliifera, and M. alba (hybrid) and others widely grow in Indonesia, yet the output 

of studies are anadequate about in vitro or ex vitro cultivation in Indonesia. This 

review compiles the works of Magnolia species carried out in the past and 

approaches for future breeding and production studies. These new approaches will 

significantly contribute to the economic production of the Magnolia species grown 

in Indonesia. 
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 Michelia olarak da bilinen Manolya türleri, geleneksel tıpta kullanılan kokulu 

çiçeklere sahip odunsu bitkilerdir. Bu derleme, Endonezya’da in vitro koşullarda 

yetiştirilen Manolya türlerinin geçmişte ve günümüzde yapılan çalışmalar ile 

gelecekte yapılabilecek potansiyel çalışmaları kapsamaktadır. Endonezya'da 

tanımlanan ve yayılış gösteren 28 tür ve 1 Manolya melezi (hybrid) vardır. 

Manolyanın geleneksel ekimi, zayıf tohum çimlenmesi nedeniyle çok zordur. 

Bunun sebebi sert tohum kabuğu, kısa ömürlü tohum, arillus adı verilen etli 

kırmızı dış tohum tabakası bulundurmasıdır. Uçucu yağlarının önemi bunun 

yanında bitkinin geleneksel tarım ile üretiminin zor olması alternatif olabilecek 

biyoteknolojik çalışmaları teşvik etmektedir. Dünyadaki literatür incelendiğinde 

Manolya cinsinin in vitro kültürü ve elde edilen uçucu yağlar ile ilgili birkaç 

çalışma bulunmaktadır. M. champaca, M. liliifera ve M. alba (hibrit) ve diğer 

türlerin Endonezya’da yetiştirildiğini ancak bu çalışmaların, Endonezya'daki in 

vitro veya ex vitro üretimin yetersiz olduğu gözükmektedir. Bu çalışma Manolya 

türlerinde gelecekte yapılacak ıslah ve üretim çalışmalarına yol gösterici olacaktır. 

Bu yeni yaklaşımların, Endonezya’da yetiştirilen Manolya türlerinin ekonomik 

üretimine önemli ölçüde katkı sağlayacağı düşünülmektedir. 

Anahtar Kelimeler: 

Aromatik 
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Baklagil 

Michelia 

Doku kültürü 
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1. Introduction 

 
The genus Magnolia known as Michelia in 

Magnoliaceae family is woody flowering plant of 

about 223 species in the world that are widely 

distributed in tropical and subtropical regions [1]. 

Some species of Michelia have been used for use 

in traditional medicine. It has fragrant attractive 

flowers [2, 3, 4, 5]. The 25 species of 

Magnoliaceae are discovered in Indonesia [6]. 

There is limited report on Magnolia research 

especially species that is commonly grown and 

distributed in Indonesia known as a region of 

Indomalaya ecozone. Indomalaya ecozone spreads 

most of South (Indian subcontinent) and Southeast 

Asia to the southern part of East Asia (lowland 

southern China) through Indonesia, Phillipines, 

lowland Taiwan and Japan Ryuku’s islands. These 

species are native to Indomalaya ecozone 

especially in Indonesia is M. champaca and M. 

liliifera [7, 8, 9].  

 

Previous studies have been conducted to 

investigate volatile compounds of M. alba [3, 5, 

10, 11] and chemical composition and bioactive 

constituents of M. champaca [12, 13]. Other, a 

few studies on the tissue culture report plant 

regeneration on some species of Michelia, [14], 

especially callus induction, cell culture, somatic 

embryogenesis and dormancy of M. champaca 

[15, 16, 17, 18] and cell culture of M. alba [19]. 

There are a few tissue culture studies on M. alba, 

M. liliifera and Magnolia that grow in Indonesia. 

Advanced studies are needed to develop genus 

Magnolia that grows in Indonesia; due to its high 

economic value and advantages to individuals, 

industries and state. 

 

2. Growth of Magnolia Genus and Their Its 

Distribution in Indonesia 

 

In contrast to Rozak [6], there are 28 recognized 

species native to Indonesia (Table 1, Figure 1). 

There is also a species of hybrid origin, known as 

M. alba. More than half of Magnolia’s species are 

distributed in Borneo with the oldest rainsforest in 

the world that makes it one of the most biodiverse 

area in the world. Others species are mostly found 

in Sumatra, Sulawesi and Jawa. Several species 

are spread in Maluku, New Guinea and Lesser 

Sunda Islands. 

 

 
Table 1. Distribution of Magnonia’s species in Indonesia, one of region of Indomalaya ecozone 

No Species Native 

1 M. ashtonii Dandy ex. Noot. 
Borneo, 

Sumatra  

2 M. banghamii (Noot.) Figlar & Noot.  Sumatra  

3 M. bintuluensis (Agostini) Noot.  
Borneo, 

Sumatra  

4 

M. blumei Prantl synonim M. sumatrana 

var. glauca (Blume) Figlar & Noot. 

M. blumei var. blumei 

M. blumei var. sumatrana (Miq.) 

Figlar & Noot. 

Jawa, Lesser 

Sunda Is., 

Sulawesi, 

Sumatra 

 

5 M. borneensis Noot.  Borneo 

6 M. calophylloides Figlar & Noot. W. Sumatra 

7 

M. carsonii Dandy ex Noot 

M. carsonii var. carsonii  

M. carsonii var. drymifolia Noot.  

M. carsonii var. phaulanta (Dandy 

ex Noot.) S. Kim & Noot. synonim 

M. phaulanta 

 

Borneo, 

Sulawesi, 

Sumatra 

8 M. champaca (L.) Baillon ex Pierre 

Borneo, Jawa, 

Lesser Sunda 

Is., Sumatra 

9 

M. dolichogyna (Dandy ex Noot.) Figlar 

& Noot synonim M. utilis (Dandy) V.S. 

Kumar 

Borneo, 

Sulawesi 

10 M. elegans (Blume) Keng Jawa, Sumatra 

11 M. gigantifolia (Miq.) Noot.   
Borneo, 

Sumatra 

12 M. koordersiana (Noot.) Figlar W. Sumatra 

13 M. lanuginosoides Figlar & Noot.  Sumatra 

14 M. lasia Noot. Borneo 

15 M. liliifera (L.) Baillon  

Borneo, Jawa, 

Lesser Sunda 

Is., Maluku, 

Sulawesi, 

Sumatra,   

16 M. macklottii (Korth.) Dandy Borneo, Jawa, 

M. macklottii var. 

beccariana (Agostini) Noot.  

M. 

macklottii var. macklottii synonim 

M. uvariifolia Dandy ex. Noot. 

Sumatra 

17 M. mariusjacobsia Noot.  Borneo 

18 M. montana (Blume) Figlar & Noot. 

Borneo, Jawa, 

Lesser Sunda 

Islands, 

Sumatra 

19 M. persuaveolens Dandy Borneo 

20 M. praecalva W. Sumatra 

21 
M. sabahensis (Dandy ex Noot.) Figlar & 

Noot. 

Borneo 

22 M. sarawakensis (Agostini) Noot.  Borneo 

23 M. scortechinii (King) Figlar & Noot.  W. Sumatra 

24 
M. sulawesiana Brambach, Noot. & 

Culmsee 

Sulawesi 

25 M. sumatrae (Dandy) Figlar & Noot.  Sumatra 

26 M. tsiampacca (L.) Figlar & Noot.  

Borneo, 

Maluku, New 

Guinea, 

Sulawesi, 

Sumatra 

27 M. villosa (Miq.) H. Keng   

Borneo, 

Sulawesi, 

Sumatra 

28 M. vrieseana (Miq.) Baill. Ex Pierre 
Maluku, 

Sulawesi 

Source: [20] 

Rozak [6] reported that there is inadequate 

information based on IUCN’s listing criteria to 

evaluate the current conservation that lead to the 

distribution and evaluation of the species 

distributed in Indonesia yet. Therefore, there is 
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danger that some of these rare species might 

become rare and threatened as a consequence of 

restricted distribution, threats of deforestation, 

illegal logging or natural disasters. The rare 

species are M. ashtonii and M. bintulensis (grow 

in swamp and Sundaland heath forest-Kerangas 

forest), M. borneensis (grows in the old-growth 

forest), M. macklotti var. macklotti (grows in the 

old-growth forest) and M. macklotti var. 

beccariana (grows on the mountains). 

 

Some studies about Magnolia have been 

conducted including M. liliifera, M. champaca, 

and M. alba. Information about the Magnolia 

species growing in the Indomalaya ecozone is 

described below: 

 

 

 

 

2.1. Magnolia liliifera 

 

Magnolia liliifera, commonly known as egg 

magnolia has various varieties with white, yellow, 

purple and red flower colours. It is valuable 

ornamental fragrant tree and has fragrant flowers 

that release stronger smell like a wafting 

pineapple in the morning [21, 22]. 

 

Some ex situ studies of saprobic fungi on M. 

liliifera leaves in Thailand has been reported by 

Promputtha et al. [23, 24]. It had been concluced 

that its large and thick leaves are a good source 

for saprobic fungi. Another study has mentioned 

that saprobic fungi could be a potential resource 

of bioactive compounds for medicinal utilization 

[25].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Republic of Indonesia 

 
2.2 Magnolia champaca 

 

M. champaca known as champak in English and 

is locally known as Cempaka with fragrant yellow 

flower is one of Magnoliaceae family that 

distributed in Indomalaya ecozone especially 

widely grows in Java, Lesser Sunda and Sumatra 

and Sulawesi of Indonesia. The two varieties of 

M. champaca: M. champaca var. champaca (S 

India and Lesser Sunda Island) and M. champaca 

var. pubinervia (Blume) Figlar & Noot. (Java and 

Malay Penn.). Their utilization is commonly 

known as alternative of forest wood in Indonesia 

to make household utensils [26, 27]. 

 

 

 

 

Propagation 

 

Various authors have classified different storage 

behaviour of M. champaca as closer to ortodhox  

[28] and intermediate or semi-recalsitrant [18]. 

Their storage behaviour has been classified as 

recalcitrant seeds with its characteristic fast loss 

of viability by Bahuguna et al. [29], Robbins [30], 

Bisht and Ahlawat [31], Yuniarti and Nurhasybi 

[32] and Pudjiono [27]. Seed of M. champaca has 

aeril lead to reduction of seed viability and small 

structure called elaiosomes that can enchant 

animal dispersors due to its colour and lipids and 

protein compounds [33]. It is difficult to cultivate 

this plant by seeds due to these mentioned factors 

N 

480 793.28 km2 

 

544 150.07 km2 

 

418 707.68 km2 

 

129 438.28 km2 

 

188 522.36 km2 

 

BPS, 2016 
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like recalcitrant seed which means short-lived 

seeds, aeril layer, elaiosomes and hard seed coat. 

The physical, physiological and morphological 

characteristics as type of dormancy also have been 

noted by many authors. Yuniarti and Nurhasybi 

[32] mentioned that appropriate drying time and 

storage methods could be applicated to maintain 

seed viability. The room (ambient) temperature is 

better than DCS (4-8oC, RH 40-60%) and 

refrigator (0-5oC, RH 40-50%) storage for M. 

champaca storage to keep their viability.  

 

In order to solve these problems of conventional 

propagation some studies have been established 

by many authors. Candiani et al. [34] noted that 

aeril on dropped seeds can be removed by ants 

and rodents with higher removal in the old seeds 

compared to the new eucalypt and related seeds 

parts to improve seed germination of M. 

champaca. Fernando et al. [18] notified scarcity 

of natural regeneration and trouble of seed 

propagation due to its physiological dormancy; 

which has been solved by using GA3. The study 

also showed morphological dormancy of M. 

champaca identified by elongation of embryos 

inside  seeds at warm temperatures following 

radicle emergence.  

 

The cutting propagation using softwood and semi-

hard wood of M. champaca IBA treatment has 

been carried by Tan et al. [35]. Their result 

showed that M. champaca could be propagated by 

cutting and IBA application to support rooting 

with the best rooting percentage using 12000 

mg/L IBA and softwood cutting. There is also a 

conventional propagation study of M. champaca 

in Indonesia. The effecetiveness of combination 

of media with or without plant growth regulator 

on M. champaca cutting had been reported by 

Danu and Putri [26]. They noted three of best 

combination for M. champaca cutting: sand media 

only, combination of coconut husk, rice husk and 

100 ppm IBA and combination of coconut husk, 

rice husk, charcoal of rice husk and 50 ppm IBA. 

Pudjiono [27] studied effectiveness of coir dust 

and roasted rice hull as growth medium on 

survival percentage and root growth of M. 

champaca shoot cuttings. 

 

Constituent of M. champaca 

 

The volatile compounds of M. Champaca’s 

concrete, absolute and essential oilisolated and 

extracted from various part of plant contain esters, 

alcohols, fatty acid, terpenes (monoterpenes and 

sesquiterpenes). Phenol and oxydes group are also 

found from the extracts. Dwicandra et al. [36] 

noted that stem barks of M. champaca extracted 

by 80% ethanol contain essential oils, 

triterpenoids, polyphenols, and flavonoids. The 

obtained total component with different 

concentration (percentage) is influenced by 

source, type of oil and isolation or extraction 

methods (Table 2). Rout et al. [37] reported that 

the lower sesquiterpene hydrocarbons which 

compose more than 60% of headspace were found 

at absolute and concrete compared to essential oil 

components of M. champaca flower. The absolute 

and concrete contents contained higher amounts 

of esters while they were no or had decreasing in 

concentrations in the essential oils. The essential 

oil contained several monoterpenes such as 

linalool which were not isolated at the absolute, 

concrete and headspace. Linalool is also identified 

at the concrete and absolute level through 

distilation method [38, 39, 40]. Indoles which 

were found at the absolute, concrete and 

headspace dissapeared at essential oil due to loss 

through distillation. The more components are 

identified by simultaneous distilation extraction 

method than other methods [39, 40].  

 

Ananthi and Anuradha [41, 42] noted the 

availability of phenol compounds (gallic acid, 

caffeic acid, rutin, quercetin, ferulic acid from 

flower of M. champaca. Previous study conducted 

by Ahmad et al. [43] also reported gallic acid 

present in leaves and stem-bark of M. champaca. 

 
Table 2. The various component of M. champaca from different source extracts and extraction methods

  

No Source Extraction method Volatile components Reference 

1 Root bark - Hexane extract 

- Silica gel 

chormatography 

Sesquiterpene: parthenolide 
Sethi et al.  
[44] 

2 The absolute and 

three concretes of 

flower 

 

- Flash distilation 

- GC-MS 

- > 240 components 

Main compound 

- Commercial absolute and 2 concretes: 
henylacetonitrile (1,2-4,5%), phenylethyl alcohol 

(25-34%), co + P- ionone (1,0-5%), methyl 

anthranilate (2,1-9%), indole (2,9-12%) and methyl 

linoleate (10-18%) 

- Lab-prepared concrete: linalool (11%), cis-linalool 

Kaiser [38] 
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oxide (pyranoid, 7%), dihydro-P-ionone (10%) and 
a+Ij-ionone (26,8%)  

3 Root bark - Methylene chloride 

- Silica gel 

chormatography 

Sesquiterpene: parthenolide, costunolide, 8 α-
acetocyparthinolide, magnograndiolide, 

michampanolide 

Jacobsson et 

al. [45] 

4 Flower - Petroleum ether 

- Silica gel 
chormatography 

- N-alkane (hydrocarbon) 

- Unsaturated aliphatic keton 

- Natural β- sitosterol 

Kapoor and 

Jaggi [46] 

5 Fresh flower and 

headspace 

fragrance (emitted 

from flower) 

- Pentane extraction  

- Hydrodistilation 

- Solid phase micro-

extraction 

- GC, GC-MS 

- Concrete: 42 compounds 

- Absolute: 46 compounds 

- Essential oil: 73 compounds 

- Esters (methyl benzoate, ethyl benzoate, phenyl ethyl 

formate, phenyl ethyl benzoate, methyl anthranylate, 
Z-methyl jasmonate, Z-methyl epi-jasmonate and 

phenyl acetonitrile) 

- Headspace fragrance: E-β-Ocimene, Methyl 

benzoate, Phenyl ethyl alcohol, Phenyl acetonitrile, 
Indole, Methyl anthranylate, δ-Elemene, α-Copaene, 

β-Copaene, β-Elemene, E-Caryophyllene, γ -

Elemene, α-E-Bergamotene, epi-α-Muurolene, E-β-

Farnesene, 9-epi-E-Caryophyllene, Germacrene D, E-

β-Ionone, Zingiberene, (E, E)-α-Farneseneδ-

Cadinene 

Rout et al. 

[37] 

6 Leaves - Hydrodistillation  

- Dichloromethane 

- GC, GC-MS 

- 13 compounds 

- monoterpene (α-terpinolene) 

- six sesquiterpene hydrocarbons (β-elemene, β-

caryophyllene, α-humulene, β-selinene, α-selinene, 

and γ-cadinene) 

- four oxygenated sesquiterpenes [(E)-nerolidol, α-

cadinol, β-bisabolol, and (Z,E)-farnesol] 

- two aliphatic alcohols (pentadecanol and 
hexadecanol).  

Lago et al. 

[47] 

7 Fresh flower - Pentane 

- Liquid CO2 extract, 

concrete, absolute, 

Liquid CO2 1
st 

fraction, Liquid 

CO2  2
nd fraction 

- GC, GC-MS 

- Main compound at all: methyl linoleate, methyl 

benzoate, phenyl acetonitrile, Methyl linolenate, 

phenyl ethyl alcohol, Methyl palmitate, Palmitic acid, 

indole, methyl anthranilate  

- Fatty acid/esters/alcohols and benzenoid most 

amount at concrete, absolute, liquid CO2 extract, 

liquid CO2,1
st fraction, liquid CO2  2

nd fraction 

- Hydrocarbon most at concrete and absolute 

- Monoterpenes most at absolute, liquid CO2extract, 

concrete 

Rout et al. 

[48] 

8 Flower  - Simultaneous 

distillation-
extraction (SDE) 

- Headspace-solid 

phase 
microextraction 

(SPME)  

- SDE: 67 compounds, main compound 1,8-cineole 

(22,8%), n- tricosane (8,3%), linalool (5,9%) 

- SPME: 34 compounds, main compound methyl 

benzoate (30,3%), indole (16,6%) and -elemene 

(10,4%)  

Baez et al. 

[39] 

9 Different stage of 

flower (Figure 2) 
- Headspace solid-

phase 

microextraction 
(HS-SPME) 

- GC-MS 

- 51 compounds, 

- I-V: 1, 6-cyclodecadiene, 1- methyl-5-methylene-8- 
(1-methylethyl)-, caryophyllene 

- I-VI: 1, 3, 6-Octatriene, 3, 7-dimethyl- 

- II-V: Benzoic acid, methyl ester  

- II-VI: 1, 6-octadien-3-ol, 3, 7- dimethyl-  

- III- VI2H-pyran-3-ol, 6- ethenyltetrahydro-2, 2, 6-

trimethyl 

- VI: beta pinene, eucalyptol 

Jiang et al. 

[49] 

10 Flower, absolute - Solvent extraction 

(SE)- 

dichloromethane/m
ethanol  

- Simultaneous 

distillation 

extraction (SDE) 

- Supercritical fluid 

extraction (SFE) 

- GC-MS 

Main compound 

- SDE: Linalool, phenylethyl alcohol, phenyl 

acetonitrile, epoxylinalool, cis-linalool pyran oxide, 
4, tetpineol, azulene, carvone oxide, varamol, methyl 

anthranilate, β-elemene, cis-jasmone, α, 

bergamotene, β-santalene, β-caryophyllene, α-

selinene 

- SE: similar to SDE, no: tetpineol, cis-jasmone, α, 

bergamotene, β-santalene, α-selinene 

- SFE: similar to SDE, no: azulene, carvone oxide 

Samakradham

rongthai et al. 

[40] 
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Minor compound: data not avilable 

11 Flower - Ethtanol 

- Microencapsulation 

of flavor powder 

- 5%, 10%,15%, 
20% extract 

- GC-MS 

- All extracts: β-thujene, camphene, 3-carene, 

limonene, γ-terpinene, α- terpinolene, copaene, β-
elemene, β-caryophyllene 

- α-pinene (no in 20% extract) 

- para-cymene (no in 15% extract) 

- α-cubebene (only in 20% extract) 

- α-humulene (no in 5% extract) 

- aromadendrene (only in 20% extract) 

- δ-cadinene -(no in 5% extract) 

Utama-Ang et 

al. [50] 

12 Flower - Headspace method 

- GC-MS 

- 43 compounds 

- 46,9% were terpenoids, 38,9% were volatile esters 
and 5,2% belonged to phenylpropanoids/benzenoids 

- Main compound: Methyl 2-methylbutanoate, Ethyl 2-

methylbutanoate, indole, (E)-Furanoid linalool oxide, 
β-Linalool, phenyethy alcohol, (E)-β-Ocimene, δ-

Elemene, (Z)-β-Ocimene  

Dhandapani et 

al. [51] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2. Different stage of M. champaca flower [49]

 

Tissue culture of M. champaca  

 

The Table 3. showed tissue culture reaserches of 

M. champaca conducted by many authors. 

Successful on some in vitro studies of M. 

champaca had been reported. The various 

explants and plant growth regulators were used to 

get appropriate protocol for callus and shoot 

initiation of M. champaca. The auxillary bud and 

petiole explants responsed to both single auxin 

and cytokinin on callus induction of M. champaca 

[17, 52]. Although all of hormones inducted 

callus, the best callus formation is noted on 2,4-D, 

single exogenous auxin with different medium. 

The B5 medium showed high callus formation of 

petiole compared to MS medium. The high callus 

formation might be caused by combined medium  

 

and high concentration of 2,4-D. The previous 

study conducted by Abdelmageed et al. [17] used  

MS medium with lower concentration of 2,4-D 

showed low percentage of callus formation 

compared to Shukla [52]. Armiyanti et al. [15] 

also reported effectivity of 2,4-D for callus 

induction of M. champaca seed. The percentage 

of callus formation (90%) of M. champaca on MS 

medium containing 2,4-D was higher than on MS 

medium containing NAA. The study also 

emphasized that high concentration of 2,4-D is 

capable to get high callus formation. Previous 

study conducted by Lai and Lee [53] had reported 

succesfull of 2,4-D to initiate calli of M. 

champaca rachises with fast rate callus initiation 

and quickly browning at low concentration and 
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slow rate and hardly browning at high 

concentration.  

 

Although 2,4-D hormone encouraged callus 

formation of M. champaca more than other 

hormones, the high embryonic callus had been 

reported in the MS medium containing NAA 

compared to MS medium containing 2,4-D 

Armiyanti et al. [15]. The medium containing 

NAA had also obtained somatic embryo formation 

on the studies conducted by Armiyanti et al. [15, 

16]. The cell suspension technique is effective to 

derive somatic embryo that germinate more 

planlets compared to somatic embryo derived 

from solid culture. The adding GA3 on the 

medium had no impressive effect on germination 

of M. champaca’s somatic embryo showed by the 

increasing concentration of GA3 following the 

decreasing of germinated planlets. 

 

The BAP is effective for shoot initiation of M. 

champaca compared to IAA and 2,4-D [17]. 

Sinha and Varma [54] also emphazised the 

effectiveness of cytokinin for shoot initiation of 

M. champaca. The high concentration of 

combination BAP and Kinetin optimized to initate 

shoot of M. champaca. They reported the 

effectiveness of IAA is better than 2, 4-D and 

BAP showing by percentage of survival rate. It 

had been underlined the importance of auxin for 

the survival of explants showed by survival rate 

[17]. The results showed that auxin and cytokinin 

roles on tissue culture studies. The auxin plays 

role on callus initiation and somatic 

embryogenesis while cytokinin has effect on shoot 

initiation. However, the difference response of 

callus induction and somatic embryogenesis are 

also influenced by explant sources and species 

 

 
Table 3. Tissue culture studies of M. champaca

 
No Purpose  Method Result Reference 

M. champaca 

1 
To initiate 

callus 

Explants source 

- petals, leaves and remainders 

Sterilization:  

- 70% ethanol (10 sec) → 1,2% Sodium 

hyphochlorite (0,5% Tween 20) (10 min)   
Culture medium 

- MS medium + 3% sucrose + 0,9% gelrite 

agar + combination of 2,4-D and BAP 

- Calli grown on media containing 
2,4-D and BAP 

Lai and Lee 

[53] 

2 

To induce 

somatic 
embryo 

a.  Somatic embryo induction 

Explant source:  

-  immature seed 
Sterilization:  

- 0,2% (w/v) benlate solution (15 min) → 

70% (v/v) of ethanol (2 min) → 20% (v/v) 
Sodium hyphochlorite (Clorox) (15 min) → 

distilled water (2-3 times) 

Culture medium: 

- Basal MS medium + 30 g/L sucrose + 3,9 

g/L gelrite agar + 0, 2, 4, 6, 8 and 10 mg/L 

of 2,4-D and NAA 

b. Germination  

Explant source:  

-  somatic embryo calli 

Culture medium: 

- MS medium hormone free (two weeks) 

- Tranferred to medium with 0, 0,5, 1,0 and 

1,5 mg/L GA3 

- The high callus formation noted on 

medium + 2,4-D with 90% intense 
in 6 mg/L and 8 mg/L 2,4-D 

compared to NAA  

- The embryonic callus in medium 

with NAA were noted higher than 
2,4-D after 6 month culture 

- The somatic embryo were noted on 

medium + NAA with the highest 
percentage with 2 mg/L NAA, no 

somatic embryo was noted on 

medium + 2,4-D 

- The germinated somatic embryo 
(solid culture medium):  

o 56% planlets (45% normal 

planlets, 11% abnormal planlets) 

on MS medium hormone free 
o 12% planlets (8% normal 

planlets, 4% abnormal planlets) 

on 0,5 mg/L GA3 

o 8% planlets (4% normal planlets, 
4% abnormal planlets) on 1 mg/L 

GA3 

o 6% planlets (1% normal planlets, 

5% abnormal planlets) on 0,5 
mg/L GA3 

Armiyanti et 

al. [15] 

3 

To 

regenerate 
embryogenic 

callus with 

cell 

a.  Embryogenic callus induction 

Explant source:  

-  immature seed 

Sterilization:  

-  0,2% (w/v) benlate solution (15 min) → 

- Liquid MS medium containing 2 

mg/L
 

NAA induced high 

frequency of somatic embryos 

formation (47,67 ± 4,53 per ml) at 
5th subculture 

Armiyanti et 
al. [16] 
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suspension 
culture 

70% (v/v) of ethanol (2 min) → 20% (v/v) 
Sodium hyphochlorite (Clorox) (15 min) → 

distilled water (2-3 times) 

Culture medium: 

- Basal MS medium + 2 mgL/L NAA  

b. Enhancing high frequency somatic 

embryo formation 

Explant source:  

-  Embryonic callus 

Culture medium: 

-  Liquid MS medium + 2 mg/LNAA  
c. Cell suspension 

Explant source:  

- 1 gr of four months of embryonic calli 

Culture medium: 

- 10 ml MS liquid medium supplementing 30 

gr/L sucrose, 2 mg/L (w/v) NAA, pH 5,8, 

100 rpm 

- Filtering with polypropylene meshes (250 

μm pore size), stored at 25 ± 2°C, a daily 

fluorescence light of 16 h.  

d. Germination of somatic embryo 

Explant source:  

- Three months of cotyledonary somatic 
embryo (6th subculture) 

Culture medium: 

- Solid MS hormone free + 30 gr/L sucrose + 

3,9 g/L gelrite agar (maturation and 
revoming residual effect) 

- Tranferred to medium containing 0, 0,5, 1,0 

and 1,5 mg/L GA3 (after two weeks) 

- The succesfull of plant 
regeneration using cell suspension 

culture technique which used to 

produce mass planting materials 

- The germinated somatic embryo 
(cell suspension): 

o 34% planlets (29% normal 

planlets, 5% abnormal planlets) 
on MS medium hormone free 

o 16% planlets (8% normal 

planlets, 8% abnormal planlets) 

on 0,5 mg/L GA3 
o 11% planlets (6% normal 

planlets, 5% abnormal planlets) 

on 1,0 mg/L GA3 

o 10% planlets (6% normal 
planlets, 4% abnormal planlets) 

on 0,5 mg/L GA3 

4 

To induce 

calli, and 
shoots 

proliferation  

 

Explant source:  

- Axillary bud 
Sterilization 

- Clorox (3 min) → running tap water (1 h) → 

6% NaOCl (35 min) → 6% NaOCl + 0,01% 
Tween 20 (15 min) → distilled water (7 

times) → explants cutting (2 cm) 

a.  Callus and shoot induction 

Culture medium: 

- Basal MS + 30 g/L sucrose + 5 g/L gelrite 

agar 

- BAP, NAA and 2,4-D (0, 0,1, 0,25, 0,5, 1,0 
and 2,0 mg/L)  

b.  Callus proliferation 

- Sub-cultured with various combination of 

BAP, IAA and 2,4-D 

- All PGRs had positive effect on 

callus induction  

- The callus formation were noted 

with yield 67% (2,4-D), 56% (IAA) 

and 44% (BAP) 

- The 22%, 19% and 11% of callus 

and shoot induction rate were noted 

on BAP, IAA and 2.4-D 

respectively 

- The 81%, 78% and 69% of survival 

rate were noted on IAA, 2,4-D and 

BAP respectively.  

Highest callogenesis: 2 mg/L BAP + 

0,5 NAA 

Abdelmageed 

et al. [17] 

5 
To induce 

callus 

Explant source:  

- Apical shoot tip, nodal segment and petiole 

Sterilization 

- Labolene (10 min) → distilled water (2-3 

times) → 1% sodium hypochlorite (5 min) 
→ distilled water (2-3 times) → LAF with 

0,1% HgCl2 (2-3 min)  

Culture medium: 

- MS, SH and B5 medium 

- Best explant + best medium + 2, 4, 6 and 8 

mg/L 2,4-D 

- The callusing rate: 100% (B5), 
66,6% (MS) 

- Increasing callus formation 

percentage correlated to 

increasing concetration of 2,4-D  

- The best callus formation with 

80% callus: petiole + B5 medium 

+ 8,0 mg/L of 2,4-D.  
 

 

Shukla [52] 

6 

To induce 

shoot 

initiation   

Explant source:  

- Axillary meristem and apical meristem 
Sterilization:  

- Clorox (3 min) → kept under running tap 

water for 1 h → rinsed in 6% NaOCl (35 

min) → 2% NaOCl (15 min) + 0,01% 

Tween 20 as surfactants → rinsed with tap 

water 3-4 times. Put inside laminar air flow 

(LAF) with 0,1% HgCl2 (2-3 min) 
Shoot initiation:  

- The best result: MS media + 2,5 

mg/l BAP, 1,0 mg/l KN and 0,5 
mg/l IAA + activated charcoal 

Sinha and 

Varma [54] 
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- agar-solidified MS media + different 
concentrations of cytokinin (0,1, 0,5, 1,0, 2,0 

and 2,5 mg/L BAP and (0,1, 0,5 and 1,0 

mg/L KN) and auxin (0,5 mg/L IAA) + 

chorcoal. 

 

2.3 Magnolia alba 

 

M. alba syn. M. longifolia Blume is known as 

white champaca or white jade orchid tree or 

“Cempaka Putih” in Indonesia and its flowers are 

used as flower garland with Jasmine at traditional 

wedding ceremonies. Although it is a typical plant 

from the province of Central Java, M. alba is 

spread throughoutIndonesia. Similar to M. 

champaca, its essential oil can be used as key 

topnote of perfumes due to various compounds 

from flower or leaf.  

 

Propagation 

 

Propagation by seed is rarely used for M. alba due 

to its hybrid origin, infrequent seed availability, 

erratic germination and long germination period 

[55]. Vegetative methods such as cutting, grafting 

and air-layering is an alternative to propagate M. 

alba. The ethepon and IBA application on 

softwood cutting of M. alba had been also 

conducted by Tan et al. [35]. It differs from M. 

champaca, the ethepon and IBA application 

showed no significant effect on rooting of 

softwood cutting due to short period application 

of ethepon and lower concentration of IBA. 

 

Constiuent of M. alba 

 

There are various compound obtained from 

different part of M. alba that are directly taken  

 

 

 

from tree with fresh, withered or frozen material 

(Table 4). The most abundant major chemical  

 

compound of M. alba’s flowers, leaves and stem 

is linalool, a monoterpene alcohol, which is 

widely found as odorous component in several 

aromatic plants. The linalool percentage of total 

volatile compounds vary depending on part source 

extract, stage of flower and extrction method. The 

high concentration of linalool is commonly 

obtained by using distilation extraction. While the 

concentration of indole, a heterocyclic organic 

compounds extracted during enfleurage is higher 

compared to linalool [56, 57]. Linalool and indole 

are known as fragrance and flavor subtances due 

to their strong and pleasant odor which can be 

used for medicinal or aromatherapy purposes [58, 

59]. Dihydrocarveol is reported as a major 

compound of three choosen flower bud of M. alba 

[60] and S5-S8 stage [5, 19]. Rusdi [60] also 

reported that linalool without dihydrocarveol is a 

major compound of volatile component on callus 

extract obtained from petals. He also noted that 

the adding bioelicitor (jasmonic acid, yeast extract 

and pectinase) in the in vitro culture medium lead 

to decreasing callus production followed by 

increasing new volatile compound production. 

Shang et al. [3] noted that fresh flowers contain 

low concentration of terpenes and esters compared 

to frozen and withered. 

 

 
Table 4. The various components of M. alba from different sources, extracts and extraction method

No Source Extraction method Volatile components Reference 

1 

Fresh flower, 

fresh leaves (July-

summer) 

- Extraction: 

Petroleum ether (30-
60oC) 

- Isolation: 

Simultaneous Steam 

Distillation 
Extraction (SDE) 

- GC-MS 

Main compound 

- Flower: linanool (72,8%), ⍺-terpineol (6,04%), P-

phenylethyl alcohol (2,58%), P-pinene (2,39%), 
methyl 2 methylbutyrate (1.46%), limonene 

(1,42%), geraniol (1,23%), 1,8-cineole (1,03%) 

- Leaves: linanool (80,1%), P-caryophyllene (3,0%), 

p-elemene (1,7%), caryophyllene oxide (1,68%), 
and nerolidol (1,19%), a-humulene (1%) 

Other compound 

- Flower: ⍺-pinene, myrcene, methyl hexanoate, 

methyl angelate, ⍴-cimene, terpinolene, (Z)-3-

hexenol, ⍺-⍴ dimethylstyrene, trans-linalool oxide 

(furanoid), beta elimene, p-mentha-8,9-dien-1-ol, 

methyl chavicol, cis-linalool oxide (pyranoid), 

trans-linalool oxide (pyranoid), nerol, p-
phenylethyl propionate, methyl eugenol 

- Leaves: a-pinene, camphene, P-pinene, sabinene, 

myrcene, limonene, (Z)-p-ocimene, (E)-p-
ocimene, p-cymene, cis-linalool oxide (furanoid), 

Ueyama et al. [11] 
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rans-linalool oxide (furanoid), a-cubebene, a-
copaene, methyl chavicol, borneol, y-muurolene, 

germacrene D, (E, E)-a-farnesene, &cadi nene, 

nerol, geraniol, methyl eugenol, T-muurololb, 

2 
Fresh, frozen, 

withered flower 

 

- Headspace solid 

phase 

microextraction 
technique  

- The simulated 

natural 
environment, 

combined with 

SPME–GC–MS  

 
 

- 61 volatile compound of fresh flower 

Main compound 

- Fresh: a-myrcene, (S)-limonene, (R)-fenchone, 

linalool, camphor, caryophyllene, germacrene D 

and their isomer 

- Withered: similar to fresh with lower 

concentration of mono- or sesquiterpene 

hydrocarbons, oxidates (present in traces or not at 

all), n-alkanes (low) 

- Frozen: several main volatiles of fresh flowers are 

not show at frozen flowers, most oxidates, the 

mono- or sesquiterpene hydro- carbons and n-

alkanes present in trace or absent) 
Minor compound 

- Camphene, b-Pinene, Eucalyptole, b-Phellandrene, 

g -Terpinene, 2-Nonanone, 2-Undecanone, a-
Muurolene 

Shang et al. [3] 

 Flower, Oct-Feb 

- Extraction 

a. Steam distilation 

b. Hexane 

c. Enfleurage 
(buffalo fat) 

- GC-MS 

Main compound 

- Steam distilation: linalool (66,92%), methyl-2-

methylbutyrate (7,77%), ethyl-2-methyl butyrate 

(6,76%), eugenol (4,52%). trans-ß-ocimene 
(2,26%), cis-ocimene (1,81), ß -elemene (1,34%) 

- Hexane: 2-methylbutanoic acid (33,01%), linalool 

(28,92%), methyl benzoate (5,06%), phenyl 
ethylalcohol (4,52%), phenetyl-2- and methyl 

eugenol (3,07%), cis-linalool oxide (1,43%), trans-

lina- lool oxide (1,14%) 

- Enfleurage: indole (1H-indole) (35,49%), 
hexadecanoic acid (13,18%), phenylethyl alcohol 

(8,28%), phenylethyl-2- methyl butyrate (6,80%), 

germacrene D (6,02%), methyl-2-methylbutyrate 

(5,24%), ethyl-2-methyl butyrate (3,18%), linalool 
(3,09%) 

Minor compound 

- Steam distilation: trans-linalool oxide (<0,5%), cis-
linalool oxide (0,28%), trans- caryophyllene 

(0,72%) 

- Hexane: cis ocimene (<0,5%), trans- ß -ocimene 
(<0,5%), methyl benzoate (0,40%), epoxylinalool 

(0,53%)  

- Enfleurage: 2-methylbutyl-2-methylbutyrate (0,79 
%), trans linalool oxide (< 0,5%), cis linalool oxide 

(0,90%), 2-methyl butanoic acid (<0,5%) 

 

Pensuk et al. [56] 

3 

Different stage of 

flower S5-S11 

(Figure 3) 

- Isolation: 

Simultaneous 

Steam Distillation 
Extraction (SDE) 

- GC-MS 

 

Main compound 

- linalool (S9-S11), dihydrocarveol (S5-S8), 

butanoic acid-2-methyl and  methyl ester (S9), 
cyclohexane, 1-ethenyl-1-methyl-2,4-bis (1-

methyl- ethenyl) (S6-S7) and eugenol methyl ether 

- 77-78 compound: 93–98% of the overall volatiles 

- 33 of these compounds: isoprenoid group, 

comprising 30–50% of the total volatile 

compounds 
Other compound 

-  Fatty acid derivatives and benzenoid, 

phenylpropanoid, and other hydrocarbon 

compounds. 

- α-terpineol (p-menth-1-en-8-ol) (S8), α-cadinol 

(S9), α-santalene(S6–S7), α-cubebene (S5–S6), α-

pinene (S11), β-farnesene (S5), caryophyllene 
(S7–S9), camphene (S9, S11), caryophyllene 

oxide (S6–S7, S9, S11), cineol (S6, S9–S11), D-

limonene (S9), germacrene D-(S5–S9), cis-

geraniol (S6–S7), ocimene (S5–S8), linalool (S9–
S11), nerolidol (S8), sabinene (S9), τ-muroolol 

Sanimah et al. [5], 

Ibrahim et al. [19] 
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(S7–S9), bicyclo[3.1.1] hept (S5–S6, S8–S9), 
isobutanol (S9), phenylethyl alcohol (S7–S9), 

eugenol methyl ether (S5–S11)  

4 
Leaves, stems 

(autumn) 

- Steam distillation 

method 

- GC-MS  

- Leaves: 63 compounds, 95,7% essential oil 

- Stem: 78 compounds, 97,3% essential oil 

Main compounds 

- Leaves: Linalool (63,31%), nerolidol (7,4%), 
caryophyllene (4,41%), isoaromadendrene 

epoxide (3,53%), ß-cubebene (2,6%), trans-citral 

(2,02%), (+)-2-bornanone (1,86%), ⍺-humulene 

(1,78%), ⍺-cadinol (1,63%) 

- Stem: Linalool (69,62%), germacrene D 

(4,49%), caryophyllene (3,35%), ⍺-asarone 

(2,65%), E)-ocimene (2,07%ß -cubebene 
(1,81%), isoledene (1,66%), nerolidol (1,59%), 

⍺-cubebene, (1,47%), caryophyllene oxide 

(1,23%), ⍺-humulene (1%) 

Minor compounds 

-  b-pinene, camphene, borneol, copaene, 

isoeugenyl methyl ether, eudesma-4(14),11-

diene, b--chamigrene, ⍺- selinene, isoledene etc 

Huang et al. [61] 

5 Fresh flower 

- Extraction 

a. Distilation (water, 
steam and water-

steam) 

b. Enfleurage (Cold 

and hot) 
c. Solvent (Hexane 

and petroleum 

ether) 

- GC-MS 

Main compounds 

- Water: linalool (85,78%) and 6 volatile compound 

- Steam: linalool (91,74%), and 8 volatile 

compound 

- Water-steam: linalool (83,38%) and 8 volatile 

compound 

- Cold: linalool (20,43%), phenyl ethyl alcohol 

(11,67%), indole (67,89%) 

- Hot: linalool (91%), ethyl2-methylbutyrate (9%) 

- Hexane: linalool (13,3%), phenylethyl alcohol 
(39,10%), indole (25,98%) and 6 volatile 

compound 

- Petroleum: linalool (34,86%), phenyl ethyl 

alcohol (34,93%), indole (17,4%) and 3 volatile 
compound 

 

Punjee et al. [57] 

 

Stem 

- Extraction: 

Methanol-MeOH 

(room temperature 

- Silica gel 

chormatography 

 

- 20 compounds 

- Six aporphines:(–)-anonaine, (–)-norushinsunine,(–
)-ushinsunine,(–)-N-formylanonaine,(–)-

romerine,(–)-asimilobine 

- two oxoaporphines: liriodenine, oxoxylopine; 
lignan:(+)-syringaresinol 

- amide: N-trans-feruloyltyramine 

- seven benzenoids: 4-hydroxybenzaldehyde, p-
anisaldehyde, veratraldehyde, 3,4,5-

trimethoxybenzoic acid, 3,4-dimethoxybenzoic 

acid, eugenol, methyl isoeugenol; triterpenoid, 

ficaprenol 

-  two steroids: i-sitosterol stigmasterol 

Lo et al. [62] 

6 
Leaves, March, 

Spring 

- Extraction: 

Methanol-MeOH 

(room temperature 

- Thin layer 
chromatography 

(TLC) 

 

(-) -N-Formylanonaine, (-)-oliveroline, (þ)-

nornuciferine, lysicamine, (þ)-cyperone (þ)-epi-

yangambin ficaprenol-10, pheophytin a, aristophyll 

C, michephyll A (a new compound, antioxidant 
activity)  

Wang et al. [63] 

7 Flower 

- Extraction: 

Maseartion method, 
n-hexana 

- GC-MS 

1,3-Benzioxole,5-(2-propenyl), cyclohexane; 1-

ethenyl-1-methyl-2,4-bis (1- methylethenyl); 
Butanoic acid; 3-methyl-,2-phenylethyl ester; 9,12-

Octadecadienoic acid, methyl ester; Tricosane; 

Pentacosane. 

Bawa [64] 

8 

Flower (juvenile, 

middle, whitening 

phase) leaves 
(tender, grow-up, 

fallen phase), 

tender twigs 

- Ultrasound extract 

- HPLC 

- Flower: Linalool (1,63-4,89%), juvenile is highest 

- Leaves: Linalool (0,21-0,65%), fallen is highest 

- Tender twigs: Linalool (0,43%) 

 
Xia et al. [9] 

9 Fresh, fallen, and - Solid-phase Main compound Qin et al. [65] 
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dried leaves microextraction 

- GC-MS 
- Fresh: linalol (26,10%), isocaryophyllene, 

aromadendrene, α-caryophyllene and (-)-γ-

cadinene, total volatile (40%) 

- Fallen: linalool (40,52%), β-elemene (11,94%), 
β-caryophyllene (10,78%) 

- Dried: linanol (36,52%), β-elemene, β-

caryophyllene, α-selinene, α-cubebene, total 
volatile (70%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Figure 3. Eleven stages of M. alba flower development [5, 19]  

 

Tissue culture of M. alba 

 

Table 5 showed tissue culture studies of M. alba 

that had been conducted by some authors in 

Indomalaya ecozone. It had also been reported the 

succesfull of using single auxin and single 

cytokinin on callus induction a of M. alba rachises 

[19]. Similar to M. champaca, somatic embryonic 

callus with globular structure of M. alba petals 

had been noted on medium containing 2,4-D. 

While petals on medium containing BA showed 

caulogenesis after 20 days culture. Previous 

studies conducted by Evachristy [55] had also 

reported that the concentration of 2 mg/l (ppm) 

NAA and 3 ppm BAP is optimum to induce calli 

of M. alba young leaves compare to other 

combinations of NAA and BAP with 1-5 mg/l 

(ppm) concentration range. Similarly, the 

appropiate combination of NAA and BAP 

stimulated calli growth [60]. The auxin and 

cytokinin roles on callus initiation and somatic 

embryogenesis and their responses are also 

influenced by explant sources. 

 
Table 5. Tissue culture studies of M. alba 

No Purpose  Method Result Reference 

M. alba 

1 

To induce 
callus and 

investigate 

monoterpens 

production 

Explants source: 

- Flower bud (petal), 

Culture medium: 

a. Solid MS media + different combination 

of NAA and BAP 

b. Callus + casein hydrolisate 
c. Medium + bioelicitor (jasmonic acid 

- Different concentration of 

combination of NAA + BAP 
obtained callus which produce 

different main compound of 

volatile component 

- Pectinase encouraged highest 

callus growth 

- Jasmonic acid decreased 
callus growth, increased new 

volatile components 

Rusdi [60] 

2 

To evolve cell 

culture system 

(callus, 

suspension 
cell cultures, 

and somatic 

embryos 

production 

a. Callus production 

Explant source: 

- Freshly flowers (light green to yellowish 

white colour of petals + rachis) 
Sterilization:  

- 20% clorox solution + a few drops of 

Tween 20 (10 min)   
Culture medium: 

- Both 2,4-D and BA induced 

callus and globular stuctures 

from rachises explant 

- Direct somatic embryogenesis 
with globular structure observed 

from petal explants on solid MS 

media + 2,4-D 

- Caulogenesis of petals explant 

Ibrahim et al. 
[19] 
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and essential 
oil 

production) 

 

- Solid MS media + 1,0 mg/L benzyladenine 
(BA) and 4,0 mg/L 2,4-

dichlorophenoxyacetic acid (2,4-D) (15 

days) 

Culture condition: 

- 16 h photoperiod at 23 ±2°C and dark at 

25 ±2°C. 

b. Suspension cell culture 

Explant source:  

- 18 gr somatic embryo of R and CH lines 

Culture medium:  

- 3 L liquid MS medium + 1,0 mg/L 2,4-D + 

0,5 mg/L BA + 30 g/L sucrose in a 5 L 

balloon type air-lift bioreactor 

Culture condition:  

- dark at 25 ±2°C (30 days) 

c. Production of secondary metabolites  

-liquid culture system + L-phenylalanine 
(0,05-0,10 mg/L) to bioreactor (2-3 weeks) 

occurred on MS media + BA 
after 20 days 

 

 

 
3. Improvement Study of Magnolia in 

Indonesia 

 

Many studies under in vitro conditions mentioned 

above were conducted with the same source 

explant grown outside Indonesia. There are large 

chances and opportunities to establish studies 

under in vitro conditions about both conservation 

and development of natural resourses like 

Magnolia that grow in Indonesia. 

 

3.1. Propagation 

 

Germination study to solve problem on seeds can 

be carried out by different pre-treatments. 

Scarification and stratification are an alternative to 

solve seed dormancy in seeds of several types of 

legume plants to improve their germination. The 

cheap and easy application of methods to optimize 

germination of seeds can be conducted on 

Magnolia genus in Indonesia and will be 

recommended to germinate them both under in 

vitro and and ex situ conditions to establish their 

nurseries and orchards. 

 

3.2. Tissue culture 

 

Tissue culture which cover plant breeding and 

plant propagation could be applied to solve 

problems of Magnolia seed dormancy. 

Micropopagation in vitro condition is also an 

alternative when the plant is difficult to propagate 

by conventional methods. Seeds or others parts of 

a plant could be used as explant source. Different 

and combination of plant growth regulator and 

medium could be used to develop a protocol for 

callus induction, shoot initiation or root 

regeneration. The successful acclimatization of 

appropriate explants and methods can be selected  

 

 

to provide nursery transplant stocks for supporting 

cultivation of Magnolia in Indonesia. It can also 

be used for production of synthetic seeds from 

somatic embryos obtained by tissue culture 

techniques. 

 

Tissue culture or cell culture methods can be used 

for production of seconder metabolites from callus 

or under stress conditions providing large 

opportunities to study and screen them against 

antimicrobial, antifungal, antibacterial and 

antioxidant and antiviral activities in other 

Magnolia’s species of Indonesia which has not 

been conducted yet. The antimicrobial, 

antibacterial and antioxidant activities of of M. 

champaca grown in Bangladesh and India have 

been carried out by using direct extracts from 

flowers [66] and leaves and stems [67]. It also 

contains essential oil from flower [68], fresh 

leaves [69] and bark [70]. Iyer and Panda [71] 

reported the potential of callus extract of M. 

champaca as renewable bio-resource that could be 

used to control biocompatible gold and silver 

nanoparticles synthesis due to great size and shape 

diversity and stability compared to flower extract-

generated particles. However, there is limited 

information about biological activities of 

Magnolia’ species in Indonesia especially from 

calli obtained from various explants source under 

normal or stress conditions that are stimulated for 

production of more phytochemical components.  

 

Protoplast culture and hybridization of plants by 

developing cybrids could serve as an alternative to 

improve colour and aroma of flowers from 

different varieties and M. liliifera or species in 

genus Magnolia for use in ornamental plants 

industry or making garlands. Genetic 

transformation of species in genus Magnolia could 
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open new chances and avenues to make these 

tolerant against prevalent biotic or abiotic stresses. 

 

3.3. Volatile component 

 

The phytochemical screening and volatile 

component analysis of M. champaca and M. alba 

have been reported by many authors in many 

countries, especially in Indomalaya ecozone. 

Volatile compounds at the concrete, absolute and 

essential oil which have different percentage 

depending on extraction methods and extract 

sources. These can be developed for medicinal 

and industrial purposes including their use in 

perfume, splash cologne, air freshener and 

aromatherapy industries. M. liliifera and others 

Magnolia species native to Indonesia could be 

reviewed on their volatile compound of concrete, 

absolute and essential oil etc. can be used to 

extract these directly or from callus under in vitro 

tissue culture conditions.  

 

4. Conclusions 

 

This study describes tissue cultures, 

micropropagation and comparison of compounds 

obtained from these trees. The results describe 

variations among different species of genus 

magnolia. The results indicated more work on the 

plant in reference to Indonesia and suggest a 

substantial improvement in vegetative growth and 

multiplication through these techniques. 

Differences in species among genus may reflect 

possible physical or hormone related factors that 

could prevent growth and release of metablites 

under in vitro tissue culture conditions of thee 

plants. 
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