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Abstracts: Gibberllic acid (GA;) is one of gibberellins (GAs) that are a class of plant growth hormones that
exert profound and diverse effects on plant growth and development. GAj; is essentially non-UV absorbing
and is difficult to assay by UV-detector. For effective extraction of gibberellic acid from fruits by using liquid-
liquid extraction, optimized pH and extraction solvent were established. The selective and sensitive derivative
of GA; for HPLC/UV-vis was derivatized using phenacyl bromide, and the experimental factors, including
reaction time, reaction temperature and amount of derivatizing reagent and base were investigated for the
effective synthesis. The derivatized GA; with phenacyl bromide was effectively analyzed by HPLC/UV-vis. The
structure of derivatized GA; was confirmed by HPLC/ESI-MS. For apple, LOD and LOQ were 0.008 mg/
kg and 0.027 mg/kg, respectively. For pear, LOD and LOQ were 0.003 mg/kg, 0.012 mg/kg, respectively. The
established method can be applied to more effective analysis of GA; from plant and food.
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Fig. 1. Chemical structure of gibberellic aicd (GAj3).
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Fig. 2. Scheme for derivatization of GA; with phenacyl bromide.
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’ Sample 5 g

| * Add 10 mL of water

* Adjusted pH 3.0(water : HzSO4 (1:1, v/v) )

* Add 20 mL of ethyl acetate
| * Shaking 15 min X9
¥ * Centrifuging 4000 rpm for 15 min

‘ Supernatant

* Add 10 mLof pH 8.0 phosphate buffer
* Shaking 15 min
* Centrifuging 4000 rpm for 5 min

\ 4

‘ Aqueous layer

* Adjusted pH 3.0(water : HsSO4 (1:1, v/v) )
* Add 10 mL of ethyl acetate
* Shaking 15 min

v * Centrifuging 4000 rpm for 5 min

‘ Supernatant

A 2

‘ Dryness with Ng (45 C)

# Add 300 pL of tetrahydrofuran

* Add 5 uL of triethylamine

# Add 40 pL of 0.02 M phenacyl bromide
v # Shaking 2 min

‘ Reaction (90 C, 1 h) ‘

‘ Dryness with Nz (40 C) ‘

#* Add 100 pL of methanol

A 4
‘ Injection into HPLC/UV-vis ‘

Fig. 3. Sample preparation procedure of Gibberellic acid.
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Fig. 4. UV spectra of (a) GA; and (b) derivatized GA;.
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Fig. 5. HPLC/UV-vis chromatogram of derivatized gibberellic
acid.
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Fig. 6. Mass spectrum of derivatized GA; with electrospray ionization.
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Fig. 7. Comparison of absolute recovery at various PHs.
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Fig. 8. Comparison of absolute recovery by extraction solvents.
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Fig. 9. Comparison of derivatized GAj; according to reaction
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Fig. 11. Effect of according to volume of tetrahydrofuran.
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Fig. 12. Effect of according to volume of phenacyl bromide.
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Fig. 13. Effect of according to volume of triethylamine.
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Table 1. LOD, LOQ, accuracy and precision for gibberellic acid from apple and pear

Compound Matrices Lo’ LoQ™ Cone. R?‘Vli) ([?:S;l\tzz%)
(mgke)  (mehke) (mgke) (0e3) )
0.15 1.8 97.8
0.3 1.0 88.1
0.4 4.6 88.9
Apple 0.008 0.027 08 14 105.7
1.6 2.5 105.9
Gibberellic 3.2 4.0 98.4
acid 0.15 1.5 84.4
0.3 1.2 86.2
0.45 3.0 91.1
Pear 0.003 0.012 10 18 102.0
2.0 1.0 108.4
4.0 1.0 97.9

*LOD(Limit of Detection)=3c/s

**LOQ(Limit of Quantitation)=10c/s (c=standard deviation, s=slop of calibration curve)

*** Accuracy(%)=(measured value/spiked value) x 100
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