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Abstract: Problem statement: Thein vitro propagation of plantainusa paradisiaca) is still faced
with lots of challenges such as blackening or biogrof tissues prior to culture due to the oxidatio
of phenolic compound by polyphenolic oxidase enzypmesent in the tissue when excisAg@proach:
Understanding browning processes in plantain arssipte ways of minimizing it during excision of
explants with particular emphasis on the use oiogiglants was purposed. Tissues were surfaced
sterilized with 0.1% (w/v) HgCL for 1-6 min to get a pure culture and then tredted2 h with
different concentrations of 0.1-0.5 mg rhbf potassium citrate and citrate (K-C: C) as atioaidant

to check browning while sterile distilled water wased as controResults and Conclusion: The
result showed that contamination free culture (1p@fs achieved in the explants treated with HgCL
for 6 min. Also the various concentration of K-C:p&vented browning within 2 h before culturing
the tissues inferring that browning in young plamtaxcised tissue can be greatly reduced by
presoaking or pretreatment with antioxidant solutid potassium citrate-citrate before culturingnthe

Key words: In vitro, tissue browning, young plantaiMusa paradisiaca, culture vessel, potassium
citrate, phenolic compound, antioxidant solutiathal browning, phenolic compounds,
Sterile Distilled Water (SDW)

INTRODUCTION important phyto auxine in plantain and help to ddfe
the plant against infection from fungi viruses and
Plantain fMusa Pardisiaca) belongs to the Emusa bacteria when injured.

section of the genuslusa in the family Musaceae and Phenols are chemical compounds that embraces a
is natural hybrid polyploids, diploids, triploidpr  wide range of plant substances which posses in
tetraploids). They are cultivated over a wide ramje common, an aromatic ring bearing one or more
agro ecological zones and produce fruit all yeamtb hydroxyl constituents. Phenolic substances tentieto
and contributing to their importance as staple fand  water soluble since they most frequently occur
valuable export commodity. It is a nutritious fruith ~ combined with sugar as glycosides and are usually
in carbohydrates and a good source of iron andocated in the cell vacuoles. Phenols are collebtiv
vitamins the plant is found in several countriesl an called polyphenols. They are a group of chemical
continents of the tropical regions such as south&sia  substances found in plant, characterized by theepice
and Oceania including the modern Indonesia, Madaysiof more than one phenol unit or building block per
and the Philippines and northern Australia. molecule. The constituent phenols Musa spp are
Establishment of plantain plantation has someprincipally doparnine, catechin, chlorogenic acid,
economical implications, which directly or indirgct cinnamic acid, hydroxylbenzoic, Resorcinol, progall
stimulates agricultural and commercial venturesisTh acid, salicylic acid, ferulic acid, vanillin, coumo, P-
leads to accelerated developments crucial to ration coumaric acid, phenols (Khakt al., 2007). These are

economic growth. localized mainly in the later vessel of the pulepe
The development of micro propagation techniquesells and tissues disposed in the latter.
has been a major focus of Musa research duringake However, these phenolic compounds are actively

two decades and such technologies have now beén weésponsible for certain browning reactions and
established (Vuylsteke, 1998; Gowen, 1995). Plantai astringency of the fruit and its responsible foghi
contain constituents of phenolic enzymes principall mortality rate (lethal browning) in third generatiof
polyphenoloxidase enzymes. They serve as a verissue culture (Ket al., 2008).
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These form a problem of in in-vitro culture of Table 1: Medium composition

explants, accompanied by the darkening of medium agomposition MiL/g
attribute of the phenolic compound exuded from thgicro stockx200 SmLs

. f - . __ron stockx200 5mLs
plant tissue and accumulating in the culture medium, . .oc'co 000 5mLs
This browning of the surface of the explants is tue ascorbic acid (20mg mt) 5mLs
the oxidation of phenolic compounds resulting il th BAP (1mg mL") 4.5mLs
formation of quinines which is highly reactive toet IAA (o. Img mL?) 1.8mL
plant tissue. Sugar 30g

. . Myo-Inositol (100g) 0.1g

_ Plantain _ and suc_ke_rs (stem) are .sus_ceptlble ey 5.8 (Adjust with
tissue browning and elimination or minimizationtbis 1M NAOH)

process is an essential prerequisite to successifire o
establishment. Therefore identification of a suitab Table 2: Antioxidant treatments
treatment to minimize tissue browning in the exfdan

Volume of antioxidant

ith ticul hasi th N tioxidast Treatments treatment (ML)
wi par |cu_ar _emp as!s on the use of antioxidasts Expose to air, cut on wet filter for pear 0
the main objective of this study. Cut in Petri dish plus 6 (SDW) 100

Cut in k-c: ¢ (0.1mg mT) 100
MATERIALSAND METHODS Cut in k-c: ¢ (0.2mg mL) 100
Cut in k-c: ¢ (0.2mg mT) 100
[ 1
Collection of buds or mini suckers (merisem budg): Ut ink-c:¢ (0:3mgmb) 100

- . . Cut in k-c: ¢ (0.4mg mL) 100
Mini suckers of plantain was collected from theldie ¢y ink.c: ¢ (0.4mg mt) 100
with a machete and carried to the lab for procgsdihe  cutin k-c: ¢ (0.125/v) + L-cysteine 100
mini suckers contain/have the buds or meristerhemt Cutin k-c: ¢ (0.125) + L-cysteine 100

The peduncle was removed in a stepwise manneAscorbic acid

until t_hey b_ecame too S”_‘a“ to remove by hand pgeli Dispense 20 mL in culture vessel and autoclave at
Working with a dissecting scalpel and forceps, the),qoc for 15mins under 15psi. Allow culture to cool

remaining leaf/peduncle was removed and reduced tQ.4 store in a cabinet to check for any growth or
1cm long showing the rounded growing points. contamination before using.

Disinfection/sterilization procedure: The surface Antioxidant treatment: A stock solution of potassium
sterilization procedure began with dissection ofcitrate and citrate (K-C:C) was made up using 1g k-
explanted material into manageable units. The @yil and 0.25g citrate and dissolved in 10 mL of SDWe Th
buds or meristem was treated by initially removihg concentration was then diluted and used at a final
small leaflets and cleaning away surface detringen  concentration of 0.125%. The excised buds (merjstem

; : laced in Petri dishes containing the treatrter
running tap water for 1-2 min. A beaker (250 mL)swa V€€ P _ 3 _
used for treatment with sterilant solution. Steation ~ 2nioxidant, k-C:C), 0.125% of K-C:C (as stock

: . solution) in the concentration of 0.1-0.5 mg Thaf K-
was undertaken for 6mins using 0.1% (W/v) HCL ¢.c tg check the strength of K-C:C i.e. how long an

Explants were transferred to a separate beaketh®r \yhat concentration will the start or stop browniAgso
washing phase, in three changes of Sterile Didtille the disc section was placed on filter paper andssg
Water (SDW) and they were cultured in culture vissse to Air. It was place in water and sterile distillegter to
to check contamination and sterilization percentage  check browning, these served as a control Table 2.
These treatments were placed in a Petri dish and

Media preparation in 1 liter: Ms Medium results were recorded at time interval of 0, 6,&Dand
supplemented with 20 mg ML Ascorbic acid, 4 mg 120mins. Observations of the extent of broyvmngewer
mL™ BAP, O.1mg mC! 1AA, 100 mg mC' myo- recor(_je_d. The treated explants_ were placed |nt_auiae

. ' ' containing 20mLs of the media under a laminar flow
Inositol, sugar 30g & 2.5g phytagel Table 1.

X : . ) hood and kept in th wth t :
The medium was stirred with a stirrer and made up ood and keptin the gro room fo grow

to 1000mLs (IL) with distilled water using a medagr RESULTS

cylinder. The medium was pour into a 1 L beaker and  Regylts of the surface sterilization procedure for
2.5g of phytagel was added. The medium was micr@xplant is summarized in Table 3 and Fig. 1 antt 2.
waved (or heated) to melt/dissolve the phytagel foshowed that after few days of culture, contamimatio
8mins. It was stirred for even distribution using afree culture (100%) was achieved in the explants
magnetic stirrer. treated with HgCL2 for 6 min (Fig. 3).
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Table 3: Surface sterilization of explant using Haeatment

Treatment duration Number Percentage Percentage
(min) with 0.1% Hgdl of explant contamination contamination free
1 1 100% 0

2 1 100% 0

3 1 100% 0

4 1 100% 0

5 1 100% 0

6 1 0 100%

Table 4: Antioxidant treatment relative browningdigc section of plant tissue treated with antiaxidfor a period of 2 hrs

Time (min) Treatment number

1 2 3 4 5 6 7 8 9 10
0 +++ ++ + - - - - - - -
16 +++ +++ ++ - - - - - + -
30 +++ +++ +++ - - - - - + +
60 +++ +++ +++ - - - - - ++ ++
120 +++ +++ +++ - - - - - +++ +++

Keys: - = No oxidation of phenol (Thus no browning),=#ow oxidation,++ = Medium oxidation, +++ = Highidation, Treatment number:
1—Expose to air, cut on filter papes&ut in Petri dish plus ® (SDW), 3-Cut in Petri dish plus 0 , 4->Cut in K-c: ¢ (0.1mg mr?),
5—Cut in K-c: ¢ (0.2mg m[Y), 6-Cut in K-c: ¢ (0.3mg m[%), 7—Cut in K-c: ¢ (0.4mg mr?), 8-Cut in K-c: ¢ (0.5mg m[%), 9—Cut in K-c: ¢
(0.125 w/v) + L-cysteine, 18 Cut in K-c: ¢ (0.125 w/v) + L-cysteine + Ascorlzicid

Table 4 showed the result of the antioxidant trestim
The buds or meristem disc section from young planta
mini suckers were treated with various concentratib
antioxidant solution and a control with water, $¢er
Distilled Water (SDW) and air for duration of 2 h.

DISCUSSION

The results of the treatment showed that
antioxidants are electron donors (reducing agehtghv
inhibits the oxidations of labile substrates ascdbed
by George and Sherringyon (1984). The antioxidant @
compounds utilized in the experimental work were
selected because they have been used successfully i
the past to delay browning in arborescent
monocotyledons species (Khattial., 1997). The disc
section selected were young sucker which is highly
prone to browning or oxidation of phenolic composind
which is a common problem in the establishment of
plantain in-vitro culture. All cut surfaces in tleentrol
experiment appeared to oxidize phenol rapidly once
exposed to air evidenced by tissue browning.
Subsequently, tissue exercised in water and SDW
oxidized phenolic compounds and the tissues turned (b)
brown. The cut surface of any damaged area of atetle
tissue turned brown in less than 15 minutes afteFig. 1: Plantain tissue,(a) Exposed to air cut itterf

excision. These explants continued to oxidize pleno paper, (b) Cut in Petri dish plus water (SDW)
compounds and were completely brown after 2 h. and
were subsequently discovered. According to Tibul. Potassium citrate-citrate combination as an

(2006), L-cysteine and ascorbic aid in combinatioiih ~ antioxidant treatment for excised plantain tissteved
K-C:C initially reduced or delayed browning but to be the best treatment type from the treatmesultre
oxidation of phenolic compounds resumed after 3@ mi (Table 2 from no. 4-8) and Fig. 1a-b. The various
of treatments and continued the oxidation of theseoncentration of K-C: C reduced or prevented brogni
compound until tissues turned brown. within 2 h before culturing the tissues.
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(a) (b)

Fig. 2: Treated plantain tissues

(b)

Fig. 3: Plantain tissue culture showing proliferat

The citrate in citric acid work as a chelating rige various concentration of K-C: C prevented browning
(i.e., has the ability to interfere with the actiohthe  within 2 hours before culturing the tissues thudsriring
peroxidase enzymes) bonding to ions responsible fathat browning in young plantain excised tissue ban
activating polyphenolic oxidative enzymes (PPO).greatly reduced by presoaking or pretreatment with
Ascorbates behave as a reducing agent and asmtioxidant solution of potassium citrate-citratefdye
converted to dehydro-ascorbic acid. The Ascorbates culturing them.
able to scavenge oxygen radicals produced whemetiss
is damaged and therefore cells are protected from REFERENCES
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