CHAPTER I

EXPERIMENTAL

2.1 Chemicals and Materials

Gibberellic acid (GA3) and sodium dodecyl sulfate (SDS) were purchased from Fluka.
Disodium tetraborate (Na;B407.10H: supplied by Riedel-de Haén. 3-Amino-4-
methylbenzoic acid (AMBA) 1 dard in CE for analysis of GA3

was obtained from Fluka.
before HPLC analysis
methanol (HPLC grad.

1do¢1en d as a surrogate for extraction
etate (analytical grade) and
e deionized water was used

for preparation of all

CU-Gibb is a commerci f Biotechnology and Genetic
Engineering (IBGE) fermentation broth samples
containing GAj3 were obtain rom'l ber a fujikuroi N9-34 for production
of gibberellic acid was obtamel = ¢ of the Institute of Biotechnology

and Genetic Englrﬁenng * Chulalorigkorn iversity. The strain was
|I " |

containing the followi B (cesl asucrose 2.39 g (NHy)2SOq4,
acid hydrolysed cotton seic;d hull with mtrogen content of 1.14 g, 5.0 g KH,PO4, 1.0 g

MgS04.7H,0, oculum of Gibberella
Sfujikuroi was ﬂ {3 aﬂim :f{ containing 50 ml of the production
mediu Tfim , \ﬁ( ating agitation
for a :q: bjna ﬁnmei?[ﬁn LE::[ rﬂ was kept in a

fridge at 0 °C prior to analysis of gibberellic acid.
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2.2 CE Conditions and Optimisation

2.2.1 CE conditions

All CE separations were performed on a P/ACE system 5010 Beckman CE instrument.
An uncoated fused silica capillary used was 57 cm in length (50 cm to detector) x 50
pm L.D., thermostatted at 25 °C. UV detection was set at 214 nm. Sample or standard
solution in water was injected by 0 ilpressure for 4 s. The BGE was prepared by

of ‘gp ] with water. For MEKC, SDS at
&mion. Finally, The BGE solution

dissolving the desired amo
desired concentration wa »
was filtered through a | degassed before use. A new
NaOH for 30 min, 0.1 M
NaOH for 30 min, w BGE for 30 min. Prior to
analysis each day, the : ) NaOH for 15 min and then
BGE for 15 min. Betwe iti a1yses, the illary was flushed with 0.1 M
NaOH for 3 min, and the ford3; 1. After analysis each day, the capillary was
rinsed with 0.1 M NaOH fog'10 m e BG in and then water 5 min. The

capillary was conditi

filtered through 0.4

in triplicate.

7
2.2.2 CZE optimisation

¢ o LY
To optimise (%Hn%iic’)gs,qﬂeal] a? aqﬁ)rgli ’Jutt:'ng 9.2 was used for
time‘:ﬁ\t wi aﬁ:', f stiga Etita conditions for

separation of GA; from other compounds in the broth. Effects of BGE concentration

and applied voltage on separation of GA3; were studied. The buffer concentration was
varied in the range of 12.5 to 50 mM using the applied voltage at 25 and 30 kV.

Results are discussed in Section 3.1.2.
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2.2.3 MEKC optimisation

For MEKC, The separation of GAj3 and other compounds was carried out using SDS
as micellar phase. The studies of effects of BGE concentration and applied voltage on
separation of GA; were similar to CZE. Effect of SDS concentration on the separation
was also investigated by varying SDS concentration in the range of 20 to 150 mM.
The 10-day fermentation broth was ten times diluted with water, and used for

investigation on suitable MEKC conditions for separation of GA; from other

To study stability of 1 6 andard solutions in water and 2.5 mM
Na;B40; were separate A 10 ppm AMBA was used as an internal
standard. The stabili A; standatd ‘solutions in water and the 2.5 mM
i 7 0 48 hours. The amounts of
able MEKC conditions obtained

Na;B;07 solution was
GA3; in the solutions w

from Section 2.2.3. Results

2.3 Validation of

f|
2.3.1 Calibration ploJ

‘o Q/ _
A stock stand@ uﬂanm(gjpmjAWnu;Jrf\]ajprepared. The desired
diluted standard solutions of GA; Were obtained“by pipeting thefappropriate amount
o 0 Y e o A e 5

internal standard. The A.,, ratio of GA; and AMBA as a function of the GA;

concentration was plotted as shown in Figure 3.13. Each point in Figure 3.13 is the

average of triplicate runs.
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2.3.2 Accuracy and precision

In order to determine accuracy and precision of the method and investigate the effect
of the sample matrix on accuracy and precision, the known amounts of GA3 spiked in
water and ten times diluted fermentation broth were separately prepared and
determined by MEKC for ten runs. For GA3 spiked in water, the known amounts of
GAj at levels of 50 and 140 ppm were prepared. For GAj; spiked in the diluted broth,

the amounts of GAj3 at levels of 50 ppm in 5, 7, and 10-day fermentation broths were

used. Each solution contained - The diluted broth solutions with and

' EKC in order to determine the

amount of GA; by n:?e ,w and AMBA, Acorraio- Each

ussed in Section 3.2.2.

2.3.3 Limit of detection d fis i a ion (LOQ)

2.4.1 HPLC conditiog

All HPLC exﬂM&%mﬂMi Vblknkd bpdc nstument (systm

Gold Nouveau) equlped with a phot6 array UV detector. HPLC canditions used in this
work ) {3 ot adybisof G erménatidh| trokh biIBGE. An analyical
column %vas a 5 pm Betasil Cg 250 x 4.6 mm LD. Mobile phase contained 35%
methanol and 65% water adjusted to pH 3.0 with phosphoric acid. Flow rate was
controlled at 1 ml min™. UV detection was set at 208 nm. A sample solution was

injected using a 10 pl loop. Each experiment was run in triplicate.
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2.4.2 Sample preparation

Before introduction of samples into the HPLC column, sample preparation of GA3 in
the broth was carried out using the procedure reported in Samappito’s thesis [1994].
The fermentation broth was filtered through a No. 42 membrane filter, and adjusted to
pH 3.0 with 0.1 M hydrochloric acid. Then 3 ml of the pH 3.0 broth was transferred to
a 10 ml glass tube. 60 ul of 5000 ppm AP and 4 ml ethylacetate were added to the
tube. The mixture was shaken usin vortex for 4 min to extract GAj3 into

ethylacetate. The ethylacetate s f er layer was transferred in another
er to remove water. 3 ml of the

tube containing sodium ixu-..__« 'ydrou

solution was transferred to 4
evaporator at 35 °C to '

the tube to dissolve G

va orated using a vacuum rotary

" mobile phase was added into

solution was filtered with a

0.45 pm PTFE membr: ore an: Fa ple needs 30 min for sample
preparation ) PG |

2.4.3 Calibration plot iy

A stock standard solutlon of 2000 /p “in_mobile phase was prepared. The
desired diluted st ions of GA; were obtaine y pipeting the appropiate
amount of 2000 pp ontained 100 ppm AP used as

— :
an internal standard. Fhe peak area ratio of GA3 and as a function of the GA;

ﬁsﬁﬁ A WenS

R STS a1 AN

To deter?mne the recovery of GA3 extraction, the amount of GAj3 in the broth with and
without spiking GA3 were compared. For the broth with spiked GA3, 1 ml of a 750
ppm GAj; standard solution at pH 3.0 was added into 2 ml of the fermentation broth
adjusted to pH 3.0, giving the final concentration of spiked GA3 250 ppm in the final
solution. For the broth without GA3 spiked, 1 ml of water adjusted to pH 3.0 was
added, instead of the 750 ppm GAj; standard solution. Aliquot of 60 pl of 5000 ppm

AP, a surrogate, was added in the solution. Then the solutions were extracted with
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ethylacetate, and the amount of GA3; was determined as the procedure in Section

2.4.2. Each experiment was carried out in triplicate.

2.4.5 Limit of detection (LOD) and limit of quantitation (LOQ)

In HPLC, LOD and LOQ were determined as the same procedure as in Section 2.3.3.

Results are shown in Section 3.3.2.

2.5 Applications to Real S@

2

Z.

MEKC and HPLC

pm nylon membrane

sample contained 10 p for quantitative analysis. For

HPLC, The fermentatio o a method previously mentioned

in Section 2.4.2. Results ined from MEKG@ and HPLC are compared in Section
3.4.1.
2.5.2 Determination‘of GA; in corx ZE and MEKC

For GA3 prod a tablet of GA3 and a
tube of GA;. ﬁﬁl&ﬁ ﬁg ﬁﬁwﬂﬂpﬁaﬁ e desired amounts of
tablet GA3 and tube GA3 were dissblved in water, Each diluted sample contained 10
pom ANIBAos el st df Ylndiaivd i Dhefsdmple solutions
were ﬁl’ired through 0.45 um nylon membrane filters before analysis by CZE and

MEKC using suitable CE conditions obtained from Sections 2.2.2 and 2.2.3,

respectively. Results are shown in Section 3.4.2.
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