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Chemical and Biological Stability of Indole-3-Butyric Acid  
(IBA) After Long-term Storage at Selected Temperatures and  

Light Regimes1  
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. Abstract , 

Concentrated [4.9 mM (1,000 ppm) and 24.6 mM (5,000 ppm)] IBA solutions in 50% isopropyl alcohol were stored in amber and 

clear glass bottles at 3 temperatures [2225°, 6°, O°C (7277°, 43°, 32°F)]. No significant change in biological activity of the 

solutions or breakdown of IBA was observed for solutions stored for 4 and 6 months. Solution color changed during storage. Color 

development was dependant on storage temperature, but not on exposure to light. Chemical names used: IAA = indole3acetic 

acid; IBA = indole3butyric acid; NAA = Inaphthaleneacetic acid 

Index words: propagation, growth regulators, rooting, auxins, cuttings 

Introduction 

Auxins are the class of plant growth substances most often 

associated with the promotion of adventitious root forma-

tion. Zimmerman and Wilcoxon (11) demonstrated that two 

synthetic auxins, IBA and aNAA, induce greater rooting 

than the naturally occurring auxin, IAA. Auxins, when used 

as rooting compounds are often applied as concentrated 
solutions (2, 7, 8, 10). Although the use of synthetic auxins 

(IBA, NAA) is of central importance in plant propagation 

(1), little is known about the shelflife of concentrated so-

lutions. 

Hartmann and Kester (3) indicate that an uncontaminated 

solution of NAA maintains its activity for as long as a year 

and is entirely lightstable although no data are presented 

to support this claim. For IBA, they state that a 20hr ex-

posure to strong sunlight causes only a slight change in 
concentration. Pinney (8) suggests that a concentrated so-

lution of IBA (in 95% ethyl alcohol) can be stored for up 

to 3 months in the dark at 4°C (39°F) with neglible change 

in concentration. Again, no data are presented to substan-

tiate this claim. To date, no quantitative information has 

been found in the literature on the shelflife of IBA solu-

tions. 

1Received for publication June 8, 1987; in revised form January 8,1988. 

2Present address of senior author: Department of Horticulture, Kansas State  

University, Manhattan, KS 66506.  

3Former postdoctoral student, graduate student, and Assistant Professor,  

resp. 

The purpose of this study was to provide practical infor-

mation about the effect of storage conditions on the long-

ternl shelflife of concentrated IBA solutions. The concen-

tration, solvent, and storage environment were chosen to 

represent conditions that a plant propagator would encoun-

ter. 

Materials and Methods 

IBA was purchased from two suppliers, United States 

Biochemical (USB) (Cleveland, OH 44122) and Sigma 

(St. Lous, MO 63178). A bulk quantity of IBA was prepared 

for each concentration [24.6 mM (5,000 ppm), 4.9 mM 

(1,000 ppm), 0 mM] and chemical supplier. Fifty percent 

isopropyl alcohol, as opposed to ethyl alcohol, was used as 

the solvent since isopropyl alcohol is more readily available 

to the public. The two alcohols yield equivalent rooting 

results (9). The color of freshly prepared solutions depended 
on the chemical supplier. A 24.6 mM (5,000 ppm) solution 

of IBA prepared using the USB product was a lightyellow 

color. The intensity of this color is proportional to concen-
tration. The solution [24.6 mM (5,000 ppm)] prepared from 

the Sigma product was clear. 

The bulk supply for each solution was dispensed (60 mIl 

bottle) into clear or amber glass bottles. Caps for the bottles 

were vinyllined. Two bottles were prepared for each treat-

ment (temperature, bottle color, concentration, and chenl-

ical supplier). During the storage period, bottles were located 

in one of three locations (laboratory shelf, refrigerator, 

freezer). One series of bottles was stored on an open shelf 
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in a laboratory [2225°C (7277°P), 6 f.1moles m 2 sec 1]. 

The remaining bottles were stored in the dark in either a 
refrigerator [6°C (43°P)] or freezer [O°C (32°P)]. To repeat 

the experiment, an identical set of solutions was prepared 

2 months after the first set. Results from the second ex-

periment are not shown since they were similar to those for 

the first. Solutions were analyzed by HPLC and the rooting 

bioassay at the beginning and end of the storage period. 

HPLC was used as the method for chemical analysis. The 

rooting bioassay (4) was used to monitor the biological 

activity of IBA and to detect the presence of inhibitory or 

promotive compounds that might be produced during stor-

age. 

HPLC. The liquid chromatography system consisted of 

a HewlettPackard (Palo Alto, CA 94304) 1084B chroma-

tograph equipped with a variable wavelength spectropho-

tometric detector and a 5 micron Econosphere column 

25 cnl X 4.6 mnl (9.8 X 0.2in) (Alltech, Deerfield, IL 

60015). 

Solutions were analyzed by first diluting them to a con-

centration of 50 f.1M with glass distilled water. Pifty f.11 of 
the diluted sample was then injected onto the column and 

eluted with a gradient of 5 ~  50% acetonitrile in water: 

4 . ~  2.0 mM potassium phosphate buffer (pH == 6.1) over 

15 min. The flow rate was 1.5 mllmin. The potassium phos-

phate was analytical grade; all solvents HPLC grade. The 

column temperature was 40°C (104°P). IBA was detected 

by monitoring absorbance at 280 nm (A280). The compo-

sition of the sample was determined by comparison to the 

retention time and peak area of a freshly prepared standard 
of IBA. 

Rooting Bioassay. Mung bean (Vigna radiata (L.) 

R. Wilcz.) seedlings were grown in coarse vermiculite in a 

growth chamber at a constant temperature [27°C (81 °P)] and 

relative humidity (65%) under a 16hr photoperiod with a 

photosynthetic photon flux density (PPPD) of 300 f.1moles 
m  2 sec  1 (CoolWhite fluorescent tubes and incandescent 

bulbs). Plants were watered when necessary with halfstrength 
Hoagland's solution (6). 

Cuttings 10 to 12cm (3.9 to 4.7in) long were made from 

uniform 7dayold seedlings. Each cutting consisted of a 

terminal bud, 2 primary leaves, the epicotyl, and 3cnl (1.2 in) 

of hypocotyl. Cuttings were treated by placing the entire 

hypocotyl section in shell vials [21 X 70mm (0.8 x 2.8in)] 

containing 10ml of treatment solution for 15 sec. The cut-

tings were then rinsed in deionized water and placed 5 per 

vial. Six vials were used per treatment. Rooting solution 

for both systems consisted of deionized water containing 

1 mM CaCl2 and 9 f.1M H 3B03 . Solution volume in the 

shell vials was maintained at 10ml by refilling 2 or 3 times 

daily with the same solution during the rooting period. Root-

ing experiments were performed under the environmental 

conditions used for growing the seedlings. Number of vis-

ible roots was counted after 5 days. 

Results and Discussion 

Results indicated that concentrated [24.6 rnM (5,000 ppm)] 

IBA solutions (USB) can be stored at room temperature 
[2225°C (7277°P)] in a clear glass bottle for at least 4 

months without a significant loss in biological activity of 

the solutions (Table 1) or breakdown of the compound' 

(Table 2). This result was rather surprising because solu-

tions stored at room temperature had changed from the initial 

lightyellow, to a bronze color. A similar change in color 

was observed for solutions prepared from the Sigma prod-

uct. Exposure to low light does not appear to influence color 

production as solutions stored in a clear or amber bottle 

were identical in color. Presumably the color could be a 

result of a highly colored breakdown product(s) of IBA. 

The product(s) must be produced in very small quantities 

since no significant amount of breakdown could be detected 
(Table 2). The color could also be produced by a contam-

inant that has no influence on the biological activity of a 

concentrated IBA solution (Table 1). 

The development of the colored product(s) was influenced 

by temperature. A significant change in color occurred in 

solutions stored at room temperature, while only a slight 

change in color occurred in refrigerated solutions. Solutions 

stored in a freezer maintained their original color. No dif-

ference in biological activity or amount of breakdown was 

detected between the Sigma and USB products stored at 

room temperature (data not shown) even though the color 

of the original solutions was different. 

Analysis of solutions from the first experiment after an 

additional 2 months of storage at room temperature (6 months 

total storage) indicated no significant loss in biological ac-

tivity of the solutions (data not shown) or breakdown of the 

compound (Table 2). Solutions prepared for a preliminary 

experiment that had been stored at room temperature for 19 

months contained only 26% of the original amount of IBA. 

To deternline if concentration influenced the shelflife of 

IBA, a series of lower concentration [4.9 mM (1,000 ppm)] 

Table 1.  Effect of 4 months of storage on the biological activity of a 
24.6 mM (5,000 ppm) IBA solution. 

Storage Conditions 

Temp
Bottle Mean number of 
color roots per cutting Z 

clear 2225 (7277) 84 

amber 2225 (7277) 83 

clear 6 (43) 90 

clear o (32) 83 

control, fresh- 79 

ZMeans of 30 cuttings, all of which rooted. Means are not significantly 

different. LSD (p = 0.05) = 11.3 

Table 2.  Percent of a 24.6 mM (5,000 ppm) IBA solution remaining 
after storage. 

Percent IBA 
Remaining 

Storage Conditions after storage, months 

Temp.
Bottle 
color 4 6 

clear 2225 (7277) 102Z 102 

amber 2225 (7277) 106 106 

clear 6 (43) 102 109 

clear o (32) 110 110 

ZAccuracy of the HPLC method (dilution and analysis) is ± 6%. 
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solutions were stored along with the 24.6 mM (5,000 ppm) 
solutions. The lower concentration solutions also showed 

no loss in activity or breakdown after 4 months of storage 
(data not shown). 

In addition to the pure acid, IBA is also available as the 

potassium salt. Although the salt is slightly more expensive 

than the acid, it has the advantage of being freely soluble 

in water. The potassium salt of IBA is generally more ef

fective at stimulating rooting than is the acid (5). Because 

the solvent for the salt would normally be water, bacterial 

growth might be a problem in stored aqueous solutions. It 

is reasonable to assume that results on the shelf-life of the 

salt would be similar if the salt were dissolved in alcohol. 

Significance to the Nursery Industry 

The use of concentrated IBA solutions is widespread in 

the nursery industry, however, no data are presently avail

able on the shelf-life of these solutions under conditions 

that a plant propagator would encounter. 

Results from our study suggest that concentrated IBA 

solutions prepared in 50% isopropyl alcohol are quite stable. 

IBA concentrations up to 5,000 ppm (24.6 mM) can be 

stored in a clear glass bottle for up to 6 months at room 

temperature with no significant loss in activity even though 

there is a significant change in the solution color. 
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