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ABSTRACT 
 

Vanilla planifolia, a high value crop due to vanillin extract in its fruits, is a tropical orchid that can adapt 

and be profitably cultivated in Vietnam. This study describes a micropropagation of V. planifolia on 

commercial scale by using shoot-tip culture techniques. Three different strengths of MS medium containing 

100 ml/L coconut water (CW) were screened for their effects on shoot regeneration and growth. Results 

indicated that 1/2xMS medium was a promising basal medium for vanilla tissue culture. The addition of 1 

mg/L BA to that medium significantly produced the highest multiplication rate (p < 0.001) with 3.67 ± 0.08 

shoots per explant. Regenerated shoots were transferred to 1/2xMS medium supplemented with 0.1 mg/L 

BA and three types of organic additives for growth and development. Banana homogenate (100 g/L) 

significantly promoted shoot extension (6.22 ± 0.25 cm), leaf development (5.03 ± 0.03 leaves per shoot 

with a mean length of 3.10 ± 0.13 cm), root formation (3.83 ± 0.07 roots per shoot) and root elongation 

(5.42 ± 0.21 cm) compared to CW (100 ml/L) and peptone (1 g/L). The combination of NAA to medium 

containing CW (100 ml/L) and BA (0.1 mg/L) did not significantly improve root production (p = 0.178) and 

elongation (p = 0.231) after 3 weeks of culture. The findings in this study would help to establish an 

efficient and viable protocol for commercial-scale micropropagation to provide adequate planting materials 

of V. planifolia in Vietnam. 
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INTRODUCTION 

 

The vanilla plant (Vanilla planifolia Andr.) is a species of vanilla genus belonging to the family 

Orchidaceae. Vanilla is climbing vine orchid with perennial succulent stem, oblong lanceolate leaves and 

aerial axial roots arising opposite each leaf [1, 2]. Although orchids are famous and widely cultivated for its 

beautiful blooms, the genus vanilla is commercially grown for its fruits. Vanilla fruit, commonly called as 

“beans” or “pod” in the vanilla market, after undergoing fermentation and curing process, is the main source 

of natural vanillin (4hydroxy-3-methoxybenzaldehyde), one of the most used flavoring agents. Vanillin is 

widely used in food and beverages, especially in the ice cream and chocolate industry, because its sugary 

sweet aroma can impart sweetness and reduce the use of sugar and other artificial sweeteners [2, 8]. In 

addition, vanillin is also employed in perfumes, cosmetics and pharmaceutical industries [3]. It has been 

reported that vanillin has numerous medicinal effects including but not limiting to anticlastogenic [4], 

antimutagenic [5], anticarcinogenic [6], antisickling [7], anti-inflammation [9, 10], antioxidant [11, 12, 13] 

and antimicrobial properties [10]. Such findings make vanillin a potential food preservative as well as 

pharmaceutical applications [14, 15]. 
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Synthetic vanillin has been accepted with great demand and mostly used by companies for years. The desire 

for natural vanillin has been increasing as people become more health-conscious in recent years. However, 

extracting vanillin from vanilla fruits is complicated and time-consuming. Vanilla flowering usually occurs 

over a period of 2 months, once a year, but it is observed that each flower stays in bloom for less than 24 

hours and must be hand-pollinated at the right time (8 – 11 am) for fertilization and fruit development [16]. 

It requires 10-12 months for the pods to fully mature. After harvesting, these pods are subjected to a 

complex fermentation and curing process for vanillin production. As a result, natural vanillin is one of the 

most expensive spices in the world market. 
 

In general, vanilla is commercially planted in Madagascar, Indonesia, Mexico, China and many other 

tropical or subtropical countries. Requiring optimum temperature ranges from 21- 32 °C with rainfall 

between 2000 – 2500 mm annually, evenly distributed in ten months, and having a two-month dry period, 

vanilla can adapt to Vietnam conditions. The fact that it has been successfully cultivated in Bình Thuận, Đắk 

Lắk, Thừa Thiên - Huế, Bình Dương [17, 18]. With ample land and labor, Vietnam has a potentially 

competitive advantage in the world vanilla market if we expand its cultivation. Therefore, providing enough 

planting material is the paramount. Conventional breeding by stem cutting is not efficient, time-consuming, 

and may arrest the mother plants [19]. Thus, plant tissue culture is an effective way to propagate and supply 

the demand number of plantlets for large scale plantations. 
 

In vitro multiplication of V. planifolia has been reported through both direct and indirect organogenesis [20] 

by using shoot tip and nodal segment [21, 22, 23, 24, 25], leaf portion [26, 18], as well as aerial root [27] as 

the explant. Apart from normal solid and semi-solid culture, the effects of other systems such as double- 

phase system and immersion system [28] have also been investigated. However, there are very limited 

reports on in vitro propagation protocols of V. planifolia in Vietnam. Thus, the aim of this research is to 

establish an economically efficient protocol for micropropagation of vanilla native clones found in Vietnam 

using shoot-tip culture techniques on commercial-scale. 

 

MATERIALS AND METHODS 
 

Materials 

Plant materials 

Explants used in this experiment were 2 month acclimatized vanilla (V. planifolia) provided by TPECO 

Biotechnology Corporation (Ho Chi Minh City, Vietnam). 
 

The basic nutrient medium is MS (Murashige and Skoog, 1962) [29], MW (Morel & Wetmore, 1951) [42], 

supplemented with 30 g/L sucrose, 10% coconut water, and 8 g/L agar, pH was adjusted to 5.8; and growth 

regulators BAP (6-benzylaminopurine), NAA (α-naphthalene acetic acid) 
 

Conditions: The medium was distributed in aliquots of 60 ml into 330 ml glass jars and capped with closure 

prior to autoclaving at 121ºC, 1 atm. for 20 minutes. Cultures were maintained at a temperature of 26 ± 2 ºC 

with a 16-hour photoperiod provided by white LED (light-emitting diode) lights. 
 

Methods 
 

Surface sterilization and preparation of initial culture 
 

The plants were cut into shoot-tip and nodal segments about 1.5 – 2 cm. After being soaked in liquid 

detergent for 20 min and washed under running tap water, the nodes were first brought into the laminar air 
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flow chamber and transferred to a sterile bottle containing 70% ethanol for 5 min where the bottle was 

gently shaken. Next, they were dipped into 50% of commercial bleach for 20 min followed by 0.1% HgCl2 
solution for 10 min. Finally, the explants were rinsed 5 times with sterile distilled water to completely get 

rid of HgCl2. The surface sterilized nodes were laid on sterile petri dishes to remove damaged parts of both 

ends and then were cultured in MS [29] medium. Non-contaminated samples after 7 days were used for the 

experiment. 
 

Effects of strength-MS media on shoot-tip and axillary bud regeneration of vanilla 
 

Contamination-free explants after 7 days in initial cultures were transferred to full-strength, half strength 

(1/2) or one-third strength (1/3) MS medium supplemented with 100 ml/L coconut water (CW). The 

parameters evaluated at 5 weeks of culture were: shoot length (cm), number of nodes and number of leaves. 
 

Effects of BA on in vitro shoot multiplication of vanilla 
 

Regenerated shoots from strength of MS media experiment were aseptically collected and divided into nodal 

segments of roughly 1 cm before being cultured into MS medium supplemented with 100ml/L CW and 

different concentrations of BA (0-0.1-0.3-0.5-1.0 mg/L). After 4 weeks of inoculation, the following 

variables were evaluated: number of shoots, number and nodes, and shoot height (cm). 
 

Effects of organic additives on in vitro shoot growth of vanilla 
 

Vanilla shoots derived from 0 and 0.1 mg/L BA treatments were used. Shoots that had two nodes and were 

about 2 – 2.5 (from the lower node to the shoot tip) were cut out from the original nodes and transferred to 

1/2xMS medium containing 0.1 mg/L BA and different organic supplemented with coconut water (100 

ml/L), banana (100 g/L) and peptone (1 g/L). The length (cm) and number of nodes, shoots, roots and leaves 

were recorded after 4 weeks of culture. 
 

Effects of NAA on root formation of vanilla 
 

Shoots from previous experiments were cut to remove all existing roots and obtain shoots with three nodes 

before being cultured on 1/2xMS medium containing 100 ml/L CW, 0.1 mg/L BA and varying 

concentrations of NAA (0, 0.1, 0.3, and 0.5 mg/L). After 3 weeks of inoculation, the percentage of shoots 

forming root, number of roots and root length were recorded to evaluate the effect of NAA on in vitro 

rooting of vanilla. 
 

Data analysis 
 

The experimental designs followed completely randomized design (CRD) with three replicates. One 

replicate was performed 5 bottle. One bottle was cultured with 3 explants. Data analyses were performed 

using IBM SPSS Statistical 26 Software (SPSS v.20 Inc., Chicago, USA). The means and standard errors 

(indicated as ± values) were calculated for the treatment responses and then analyzed with one-way analysis 

of variance (ANOVA) and differences among treatments were further analyzed using Duncan’s test at 5% 

significance level. 

 

RESULTS 
 

Effects of strength-MS media on shoot-tip and axillary bud regeneration of vanilla 
 

This experiment was conducted to investigate the effects of strengths of MS medium on axillary bud 

regeneration of vanilla shoot-tip and nodal explants, of which results are shown in Table 1 and Figure 1. 
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Shoot initiation was observed from all explants after 10 days of culture and each explant produced only one 

shoot after 35 days of culture. It was noted that shoot length was increased by increasing salt strength in MS 

medium. While there was significantly lower (p < 0.01) in shoot elongation ability of V. planifolia cultured 

on MS medium containing 1/3x salt strength (3.91 ± 0.08 cm) compared to half and full-strength, there was 

no significant differences in shoot length between two latter groups. On the other hand, vanilla shoots 

tended to generate more nodes in weaker on strength MS medium. Shoots initiated on full strength MS 

cultures had average 2.83 nodes per shoot, which was significantly (p = 0. 011) less than shoots on 1/2 and 

1/3xMS medium (3.06 nodes per shoot). The highest number of fully opened leaves was observed in 

1/2xMS cultures with a mean of 3.75 leaves per shoot. 
 

Table 1. Effect of different strengths of MS media on axillary bud regeneration of vanilla 
 

Full MS + 10% (v/v) CW Shoot length (cm) No. of nodes per shoot No. of leaves per shoot 

One-third strength 3.91 ± 0.08b 3.06 ± 0.03a 3.31 ± 0.10b 

Half strength 4.30 ± 0.10a 3.06 ± 0.03a 3.75 ± 0.05a 

Full strength 4.34 ± 0.06a 2.83 ± 0.05b 3.42 ± 0.08ab 

 

The results represent the mean ± standard error of the mean (SEM) of three replicated experiments after 5 

weeks of culture. Means indicated with the same letter were not significantly different based on analysis of 

variance (ANOVA) followed by Tukey’s HSD test at P < 0.05. 

 

 
 

Figure 1. Regenerated shoots in 1x, 1/2x and 1/3xMS medium (from left to right) 
 

Effects of BA on in vitro shoot multiplication of vanilla 
 

The results observed for the number of shoots, shoot length and number of nodes per shoot in reference to 

treatment with BA are shown in Table 2. The increase of BA significantly improved shoot multiplicat ion. 

Among all treatment tested, the highest number of shoots per explant (3.67 ± 0.08 shoots) was observed 

from the medium supplemented with 1.0 mg/L BA while the plant growth regulator (PGR) free medium 

showed the lowest number of shoots and well as nodes, which could be used as explant for shoot 

proliferation. 
 

The average shoot length was found to be significantly decreased in cultures containing 1.0 mg/L BA. It was 

observed that axillary buds initiated on the medium from third to fourth week and began to elongate from 

fifth week onwards [30]. As treatment with 1.0 mg/L BA initiated significantly more shoots, many shoots 

(Figure 2). Shoot initiated on 1/2xMS medium supplemented with CW (100 ml/L) and BA at 4 weeks were 

small bulbous shoots, resulting in lower mean shoot length. It was also observed that the correlation 
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between the number of shoots and shoot length were highly significant (p = 0.008) and negative, with a 

coefficient of – 0.66. 
 

Table 2. Effect of BA concentration on shoot proliferation of vanilla 
 

BA concentration (mg/L) No. of shoots per explant No. of nodes per shoot Shoot length (cm) 

0.0 1.00 ± 0.00c 2.58 ± 0.06c 3.87 ± 0.35a 

0.1 1.00 ± 0.00c 2.89 ± 0.06ab 3.42 ± 0.22ab 

0.3 1.02 ± 0.02c 3.04 ± 0.06a 3.56 ± 0.14ab 

0.5 1.58 ± 0.12b 2.78 ± 0.02bc 3.16 ± 0.19ab 

1.0 3.67 ± 0.08a 2.91 ± 0.05ab 2.82 ± 0.08b 

 

 

Figure 2. Shoot initiated on 1/2xMS medium supplemented with CW (100 ml/L) and BA. (a) 0 mg/L, (b) 

0.1 mg/L, (c) 0.3 mg/L, (d) 0.5 mg/L, (e) 1.0 mg/L. Bar: 2.0 cm 
 

Effects of organic additives on in vitro shoot growth of vanilla 
 

Coconut water, banana, and many organic additives were found to effectively promote growth of in vitro 

orchids [31]. The response in shoot elongation, leaf development and root formation to the addition of 

coconut water, banana, and peptone in culture medium are shown in Table 4 and Figure 3. All tested 

treatments had rooting 100% and gave rise from 2 to an average of 5.42 ± 0.04 nodes per shoot after 4 

weeks of culture, with no statistical differences among treatments. However, different organic additives 

caused significant differences in shoot and root length as well as number of roots. Banana (100 g/L) showed 

significantly higher mean shoot length (6.22 ± 0.07 cm per shoot) compared to peptone (1 g/L) (5.29 ± 0.10 

cm per shoot). For root induction, the highest number of roots per explant (3.83 ± 0.07 roots) with the mean 

length of 5.42 ± 0.08 cm was observed from banana treatment, significantly differed from the second 

peptone treatment (p < 0.001) while coconut water (100 ml/L) supplement showed poorest rooting ability 

(1.63 ± 0.03 roots per shoot) as well as root length (1.19 ± 0.03 cm). Coconut water also showed 

significantly lower response for leaf development (4.53 ± 0.07 leaves per shoot with a mean length of 2.82 ± 

0.05 cm) compared to banana and peptone treatments, which gave statistically similar results. Generally, in 

this experiment, the addition of 100 g/L banana to 1/2xMS medium containing 0.1 mg/L BA was best 

stimulated in vitro growth of vanilla shoots. 
 

Table 3. Effect of different organic additives on in vitro shoot growth of vanilla 
 

Organic additives 
Shoot Root 

Shoot length (cm) No. of leaves per shoot Leaf length (cm) 

CW 100 ml/l 5.73 ± 0.18ab 4.53 ± 0.07b 2.82 ± 0.09a 
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Banana 100 g/l 6.22 ± 0.25a 5.07 ± 0.03a 3.10 ± 0.13a 

Peptone 1g/l 5.29 ± 0.10b 5.03 ± 0.09a 3.06 ± 0.12a 

 Node Root 

 No. of nodes per shoot No. of roots per shoot Root length (cm) 

CW 100 ml/l 5.43 ± 0.07a 1.63 ± 0.03c 1.03 ± 0.18c 

Banana 100 g/l 5.50 ± 0.06a 3.83 ± 0.07a 5.42 ± 0.21a 

Peptone 1g/l 5.33 ± 0.09a 2.67 ± 0.03b 2.92 ± 0.22b 
 

 
 

Figure 3. Vanilla shoots at 0, 2, 4 weeks (from left to right) in half strength MS medium containing 0.1 

mg/L BA and different organic additives. (a, b, c) 100 g/L banana. (d, e, f) 100 ml/L coconut water. (g, h, i) 

1 g/L peptone. Bar: 1.0 cm. 
 

Effects of NAA on root formation of vanilla 
 

In previous experiment of this study, cultures with 100 ml/L coconut water showed lowest root rate and 

elongation. Therefore, in this test, it was used and supplemented to the basal medium, and different NAA 

concentrations were added to the medium to investigate whether NAA can improve rooting ability of 

V. planifolia or not. Rooting percentage, length and number of roots are recorded after 3 weeks of 
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inoculation were surveied. The observations showed that the addition of NAA did not enhance rooting rate 

of vanilla shoots. The number of roots generated per shoot and the shoot length were slightly increased, but 

the changes were not significant. Gopi et al. [30] reported that 1.0 mg/L IAA significantly improved root 

initiation as well as root elongation (3.50 roots per explant with an average length of 6.00 cm). However, it 

is not superior to the result obtained in cultures with 0.1 mg/L BA and 100 g/L banana in this study (3.83 

roots per shoot with a mean length of 5.42 cm). 
 

Table 4. Effect of NAA concentration on in vitro rooting of vanilla 
 

NAA concentration (mg/L) shoots forming roots (%) No. root per shoot Root length (cm) 

0.0 96.7 1.50 ± 0.30a 1.10 ± 0.18a 

0.1 83.3 1.47 ± 0.07a 1.19 ± 0.16a 

0.3 96.7 1.87 ± 0.03a 1.56 ± 0.12a 

0.5 93.3 1.90 ± 0.06a 1.42 ± 0.16a 

 

DISCUSSION 
 
Effects of strength-MS media on shoot-tip and axillary bud regeneration of vanilla 

 

Almost all of preceding studies about vanilla used full strength MS medium as the basal medium for 

multiplication stage [32, 22, 24] while 1/2xMS were used for rooting experiments [30, 33, 34]. In general,  

1/2xMS medium gave the best response in regeneration of vanilla axillary buds. It was also reported that 

1/2xMS medium containing 1 mg/L BA evoked response in vanilla shoot multiplication and root formation 

as well as full salt strength [35]. Presented no significant differences from full salt and better than 1/3xMS in 

shoot elongation as well as leaf development, 1/2xMS medium would be an appropriate basal medium for 

large scale tissue culture of V. planifolia, which achieved the best balance of costs and adequate quality. 
 

Effects of BA on in vitro shoot multiplication of vanilla 
 

This result is in agreement with earlier reports on vanilla shoot propagation [36, 22, 23, 37, 35], where BA 

(1.0 mg/L) showed highest multiplication rate. However, vanilla nodes cultured on 1/2xMS medium 

supplemented 1.0 mg/L BA produced relatively more shoots per explant as well as higher mean shoot length 

than that in 1xMS with similar additives at same period of culture reported by Abebe et al. [38] (2.30 shoots 

per explant with an average length of 1.8 cm) and Gopi et al. [30] (1.90 shoots per explant with an average 

length of 1.2 cm). Extra experiments should be performed to confirm the significant effects of 1/2x and 

1xMS medium to multiplication stage of V. planifolia 
 

Effects of organic additives on in vitro shoot growth of vanilla 
 

Banana homogenates have been proved the benefits of healthy shoot development and root formation in 

other species of Orchidaceae family, especially Dendrobium orchids [39, 40, 31]. However, further 

optimization experiments with various concentrations of these three supplements should be conducted to 

define the most cost-effective treatment for industrial micropropagation 
 

Effects of NAA on root formation of vanilla 
 

This result is concurrent with the findings of previous studies about the effects of NAA to vanilla rooting 

[38, 30, 24]. It was reported that V. planifolia best rooted in MS free medium without auxins [38, 36, 41, 

35]. The characteristics of vanilla plant, whereby a node always produces an aerial root, suggests that there 

is the presence of internal auxins that induces the root formation of vanilla. The effects of internal hormones 
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may not be affected by the addition of external NAA. In addition, the effects of other auxins to root 

formation of in vitro vanilla have been tested. Tan et al. [37] found that 2.0 mg/L IBA increased the number 

of roots per explant 

 

CONCLUSION 
 
This study demonstrates an efficient and simple protocol for vanilla multiplication using shoot-tip and nodal 

explants. Results indicated that 1/2xMS medium was a promising basal medium for vanilla tissue culture. 

The addition of 1 mg/L BA to that medium significantly produced the highest multiplication rate with 3.67 

shoots per explant. Regenerated shoots were transferred to 1/2xMS medium supplemented with 0.1 mg/L 

BA and three types of organic additives for growth and development. Banana homogenate (100 g/L) 

significantly promoted shoot extension (6.22 cm), leaf development (5.03 leaves per shoot with a mean 

length of 3.10 cm), root formation (3.83 roots per shoot) and root elongation (5.42 cm) compared to CW 

(100 ml/L) and peptone (1 g/L). The combination of NAA to medium containing CW (100 ml/L) and BA 

(0.1 mg/L) did not significantly improve root production and elongation after 3 weeks of culture. The 

findings in this study would help to establish an efficient and viable protocol for commercial-scale 

micropropagation to provide adequate planting materials of V. planifolia in Vietnam. 

 

REFERENCES 
 

1. de Guzman, C.C., 2004. 20 – Vanilla, in: Peter, K.V. (Ed.), Handbook of Herbs and Spices, 

Woodhead Publishing Series in Food Science, Technology and Nutrition. Woodhead Publishing, pp. 

322–353. https://doi.org/10.1533/9781855738355.2.322 de Oliveira, S.O.D., 

2. Ramachandra, R.S., Ravishankar, G.A., 2000. Vanilla flavour: production by conventional and 

biotechnological routes. J. Sci. Food Agric. 80, 289–304. https://doi.org/10.1002/1097- 

0010(200002)80:3<289::AIDJSFA543>3.0.CO;2-2 

3. Hoffman, P.G., Zapf, C.M., 2012. Review of Vanilla. Medicinal and Aromatic Plants– Industrial 

Profiles. J. Nat. Prod. 75, 2272–2273. https://doi.org/10.1021/np3008045 

4. Odoux, E., Escoute, J., Verdeil, J.L., Brillouet, J.M., 2003. Localization of β-dGlucosidase Activity 

and Glucovanillin in Vanilla Bean (Vanilla planifolia Andrews). Ann. Bot. 92, 437–444. 

https://doi.org/10.1093/aob/mcg150 

5. King, A.A., Shaughnessy, D.T., Mure, K., Leszczynska, J., Ward, W.O., Umbach, D.M., Xu, Z., 

Ducharme, D., Taylor, J.A., Demarini, D.M., Klein, C.B., 2007. Antimutagenicity of cinnamaldehyde 

and vanillin in human cells: Global gene expression and possible role of DNA damage and repair. 

Mutat. Res. 616, 60– 69. https://doi.org/10.1016/j.mrfmmm.2006.11.022 

6. Durant, S., Karran, P., 2003. Vanillins—a novel family of DNA-PK inhibitors. Nucleic Acids Res. 31, 

5501–5512. https://doi.org/10.1093/nar/gkg753 

7. Zhang, C., Li, X., Lian, L., Chen, Q., Abdulmalik, O., Vassilev, V., Lai, C.-S., Asakura, T., 2004. 

Anti-sickling effect of MX-1520, a prodrug of vanillin: an in vivo study using rodents. Br. J. 

Haematol. 125, 788–795. https://doi.org/10.1111/j.1365-2141.2004.04892.x 

8. Priefert, H., Rabenhorst, J., Steinbüchel, A., 2001. Biotechnological production of vanillin. Appl. 

Microbiol. Biotechnol. 56, 296–314. https://doi.org/10.1007/s002530100687 

9. Calixto-Campos, C., Carvalho, T.T., Hohmann, M.S.N., Pinho-Ribeiro, F.A., Fattori, V., Manchope, 

M.F., Zarpelon, A.C., Baracat, M.M., Georgetti, S.R., Casagrande, R., Verri, W.A., 2015. Vanillic 

Acid Inhibits Inflammatory Pain by Inhibiting Neutrophil Recruitment, Oxidative Stress, Cytokine 

Production, and NFκB Activation in Mice. J. Nat. Prod. 78, 1799–1808. 

https://doi.org/10.1021/acs.jnatprod.5b00246 

10. Zhao, D., Jiang, Y., Sun, J., Li, H., Huang, M., Sun, X., Zhao, M., 2019. Elucidation of The Anti- 

Inflammatory Effect of Vanillin In Lps-Activated THP-1 Cells. J. Food Sci. 84, 1920–1928. 

https://doi.org/10.1111/1750-3841.14693 

https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (IJRIAS) 

ISSN No. 2454-6194 | DOI: 10.51584/IJRIAS | Volume IX Issue V May 2024 

 

Page 120 

www.rsisinternational.org 

 

 

11. Kamat, J.P., Ghosh, A., Devasagayam, T.P., 2000. Vanillin as an antioxidant in rat liver 

mitochondria: inhibition of protein oxidation and lipid peroxidation induced by photosensitization. 

Mol. Cell. Biochem. 209, 47–53. https://doi.org/10.1023/a:1007048313556 

12. Shyamala, B.N., Naidu, M.M., Sulochanamma, G., Srinivas, P., 2007. Studies on the antioxidant  

activities of natural vanilla extract and its constituent compounds through in vitro models. J. Agric. 

Food Chem. 55, 7738–7743. https://doi.org/10.1021/jf071349+ 

13. Tai, A., Sawano, T., Yazama, F., Ito, H., 2011. Evaluation of antioxidant activity of vanillin by using 

multiple antioxidant assays. Biochim. Biophys. Acta 1810, 170–177. 

https://doi.org/10.1016/j.bbagen.2010.11.004 

14. Singletary, K.W., 2020. Vanilla: Potential Health Benefits. Nutr. Today 55, 186. 

https://doi.org/10.1097/NT.0000000000000412 

15. Srinivasan, K., 2016. Spices and Flavoring Crops: Uses and Health Effects, in: Caballero, B., Finglas,  

P.M., Toldrá, F. (Eds.), Encyclopedia of Food and Health. Academic Press, Oxford, pp. 98–105. 

https://doi.org/10.1016/B978-012-384947-2.00645-0 

16. Nair, P.C.S., Mathew, 1, 1970. Observation of the floral biology and fruit set in vanilla. Agric. Res. J. 

Kerala. 

17. Minh, V.T., Mizuno, K., Funakawa, S., Shinjo, H., Tanaka, U., An, L.V., 2015. Introduction of 

Vanilla to Mountainous Villages of Central Vietnam. Trop. Agric. Dev. 59, 199–206. 

https://doi.org/10.11248/jsta.59.199 

18. Tran T.T.H., Phan T.P.N., La T.T.H., 2017. Creating in vitro initial material sources of Vanilla 

planifolia Andr. Vietnam J. Sci. Technol. 59. 

19. Hailemichael, G., Tilahun, D., Kifelw, H., Mitiku, H., 2012. The effect of different node number 

cuttings on nursery performance of Vanilla (Vanilla planifolia syn. Vanilla fragrans) in south western 

Ethiopia. Int. Res. J. Agric. Sci. Soil Sci. 

20. Gantait, S., Kundu, S., 2017. In vitro biotechnological approaches on Vanilla planifolia Andrews: 

advancements and opportunities. Acta Physiol. Plant. 39, 196. https://doi.org/10.1007/s11738-017- 

2462-1 

21. Divakaran, M., Babu, K.N., Peter, K.V., 2016. Protocols for Biotechnological Interventions in 

Improvement of Vanilla (Vanilla planifolia Andrews.). Methods Mol. Biol. Clifton NJ 1391, 47–63. 

https://doi.org/10.1007/978-14939-3332-7_4 

22. Geetha, S., Shetty, S., 2000. In vitro propagation of Vanilla planifolia, a tropical orchid. Curr. Sci. 

George, P.S., Ravishankar, G.A., 1997. In vitro multiplication of Vanilla planifolia using axillary bud 

explants. Plant Cell Rep. 16, 490–494. https://doi.org/10.1007/BF01092772 

23. Kalimuthu, K., Senthilkumar, R., Murugalatha, N., 2006. Regeneration and mass multiplication of 

Vanilla planifolia Andr. – a tropical orchid. Curr. Sci. 91, 1401–1403. 

24. Lee-Espinosa, H.E., Murguía-González, J., García-Rosas, B., Córdova-Contreras, A.L., Laguna- 

Cerda, A., Mijangos-Cortés, J.O., Barahona-Pérez, L.F., Iglesias-Andreu, L.G., Santana-Buzzy, N., 

2008. In Vitro Clonal Propagation of Vanilla (Vanilla planifolia ‘Andrews’). HortScience 43, 454–

458. https://doi.org/10.21273/HORTSCI.43.2.454 

25. Tan, B.C., Chin, C.F., Alderson, P., 2011a. An Improved Plant Regeneration of Vanilla planifolia 

Andrews. Plant Tissue Cult. Biotechnol. 21, 27–33. https://doi.org/10.3329/ptcb.v21i1.9560 

26. Janarthanam, B., Seshadri, S., 2008a. Plantlet regeneration from leaf derived callus of Vanilla 

planifolia Andr. Vitro Cell. Dev. Biol. – Plant 44, 84–89. https://doi.org/10.1007/s11627-008-9123-4 

27. Philip, V.J., Nainar, S.A.Z., 1986. Clonal Propagation of Vanilla planifolia (Salisb.) Ames using 

Tissue Culture. J. Plant Physiol. 122, 211–215. https://doi.org/10.1016/S0176-1617(86)80119-5 

28. Ramírez-Mosqueda, M.A., Bello-Bello, J.J., 2021. SETISTM bioreactor increases in vitro 

multiplication and shoot length in vanilla (Vanilla planifolia Jacks. Ex Andrews). Acta Physiol. Plant. 

43, 52. https://doi.org/10.1007/s11738-02103227-z 

29. Murashige, T., Skoog, F., 1962. A Revised Medium for Rapid Growth and Bio Assays with Tobacco 

Tissue Cultures. Physiol. Plant. 15, 473–497. https://doi.org/10.1111/j.1399-3054.1962.tb08052.x 

30. Gopi, C., Vatsala, T.M., Ponmurugan, P., 2006. In vitro Multiple Shoot Proliferation and Plant 

https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (IJRIAS) 

ISSN No. 2454-6194 | DOI: 10.51584/IJRIAS | Volume IX Issue V May 2024 

 

Page 121 

www.rsisinternational.org 

 

 

Regeneration of Vanilla planifolia Andr. – A Commercial Spicy Orchid. J. Plant Biotechnol. 8, 37–41. 

31. Momtaj, S., Sushma, Kaur, S., 2021. Role of Organic Growth Supplement in vitro Multiplication of 

Orchid Species- A Review. J. Pharm. Res. Int. 212–215. 

https://doi.org/10.9734/jpri/2021/v33i52B33618 

32. Erawati, D.N., Wardati, I., Humaida, S., Fisdiana, U., 2020. Micropropagation of Vanilla (Vanilla 

planifolia Andrews) with Modification of Cytokinins. IOP Conf. Ser. Earth Environ. Sci. 411, 

012009. https://doi.org/10.1088/17551315/411/1/012009 

33. Janarthanam, B., Seshadri, S., 2008b. Plantlet regeneration from leaf derived callus of Vanilla 

planifolia Andr. Vitro Cell. Dev. Biol. – Plant 44, 84–89. https://doi.org/10.1007/s11627-008-9123-4 

34. Ramos-Castellá, A., Iglesias-Andreu, L.G., Bello-Bello, J., Lee-Espinosa, H., 2014. Improved 

propagation of vanilla (Vanilla planifolia Jacks. ex Andrews) using a temporary immersion system. 

Vitro Cell. Dev. Biol. – Plant 50, 576–581. https://doi.org/10.1007/s11627-014-9602-8 

35. Zuraida, A.R., Izzati, K.H.F.L., Nazreena, O.A., Zaliha, W.S.W., Radziah, C.M.Z.C., Zamri, Z., 

Sreeramanan, S., 2013. A Simple and Efficient Protocol for the Mass Propagation of Vanilla planifolia 

. Am. J. Plant Sci. 4, 1685–1692. https://doi.org/10.4236/ajps.2013.49205 

36. Divakaran, M., Babu, K.N., 2009. Micropropagation and in vitro conservation of vanilla (Vanilla 

planifolia Andrews). Methods Mol. Biol. Clifton NJ 547, 129– 138. https://doi.org/10.1007/978-1- 

60327-287-2_11 

37. Tan, B.C., Chin, C.F., Alderson, P., 2011b. Optimisation of plantlet regeneration from leaf and nodal 

derived callus of Vanilla planifolia Andrews. Plant Cell Tissue Organ Cult. PCTOC 105, 457–463. 

https://doi.org/10.1007/s11240-010-98666 

38. Abebe, Z., Mengesha, A., Teressa, A., Tefera, W., 2009. Efficient in vitro multiplication protocol for 

Vanilla planifolia using nodal explants in Ethiopia. Afr. J. Biotechnol. 8. 

https://doi.org/10.4314/ajb.v8i24.68674 

39. Aktar, S., Nasiruddin, K., Hossain, K., 1970. Effects of Different Media and Organic Additives 

Interaction on in Vitro Regeneration of Dendrobium Orchid. J. Agric. Rural Dev. 6, 69–74. 

https://doi.org/10.3329/jard.v6i1.1659 

40. Herawati, R., Ganefianti, D.W., Romeida, A., Marlin, Rustikawati, Habibi, 2021. Addition of 

Coconut Water and Banana Extract on MS Media to Stimulate PLB (Protocorm Like Bodies) 

Regeneration of Dendrobiumgatton sunray. Presented at the International Seminar on Promoting 

Local Resources for Sustainable Agriculture and Development (ISPLRSAD 2020), Atlantis Press, pp. 

251–258. https://doi.org/10.2991/absr.k.210609.040 

41. Velankar, M.H., Heble, M.R., 2004. Biotransformation of Externally Added Vanillin Related 

Compounds by Multiple Shoot Cultures of Vanilla planifolia L. J. Plant Biochem. Biotechnol. 13, 

153–156. https://doi.org/10.1007/BF03263213 

42. Morel, G., and Wetmore, R. H. (1951). Fern callus tissue culture. Amer. J. Bot., 38, 141–146. 

https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/

	Tran Ngoc Tu Uyen, Bui Thanh Hoa, Pham Hong Diep, Tran Van Minh* School of Biotechnology, International University, Vietnam National University HCM
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	Materials Plant materials
	Methods
	Effects of strength-MS media on shoot-tip and axillary bud regeneration of vanilla
	Effects of BA on in vitro shoot multiplication of vanilla
	Effects of organic additives on in vitro shoot growth of vanilla
	Effects of NAA on root formation of vanilla
	Data analysis

	RESULTS
	Effects of strength-MS media on shoot-tip and axillary bud regeneration of vanilla
	Effects of BA on in vitro shoot multiplication of vanilla
	Effects of organic additives on in vitro shoot growth of vanilla
	Effects of NAA on root formation of vanilla

	DISCUSSION
	Effects of strength-MS media on shoot-tip and axillary bud regeneration of vanilla
	Effects of BA on in vitro shoot multiplication of vanilla
	Effects of organic additives on in vitro shoot growth of vanilla
	Effects of NAA on root formation of vanilla

	CONCLUSION
	REFERENCES

