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Deter mination of 6 kinds of plant hormonesresiduesin fruits and vegetables
by high performance liquid chromatography
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ABSTRACT: Objective To establish a method for simultaneous determination of 6 kinds of plant hormones
(including zeatin, indole acetic acid , 6-benzyl adenine, abscisic acid, indole butyric acid and a-naphthyl acetic acid)
residues in fruits and vegetables by high performance liquid chromatography (HPLC). Methods The plant
hormones in fruit and vegetable samples were extracted with 80% methanol solution. The detection conditions of the
HPLC method with variable wavelength detector were optimized. The reversed phase column was Agilent ZORBAX
Eclipse Plus Cig (150 mmx4.6 mm, 5 pm). The mobile phase consisted of solution A was methanol and solution B
was phosphate-sodium hydroxide buffer (0.1 mol/L, pH 3.0) with isocratic elution and variable wavelength detection.
The flow rate was 1.0 mL/min. The recoveries of standard addition and the precision were also tested. Results
Precision and recoveries experiments were conducted on 4 fruit and vegetable samples. The relative standard deviations
(RSDs) of 6 kinds of plant hormones were 0.21%-8.90%, and the average recoveries 73.84%~128.40%. The limits of

detection for the 6 kinds of plant hormones were 1.4 ng/mL. Conclusion This method is easy, accurate, reliable and
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reproducible, which is suitable for detecting the plant hormones residues in fruits and vegetables samples.

KEY WORDS: plant hormones; high performance liquid chromatography; residues; fruits and vegetables
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Agilent ZORBAX Eclipse Plus Cg fi%45(150 mmx
4.6 mm, Sum); FBIFH: FEL(A):  BERR-EUAILANGE s
Wi (0.1 mol/L, pH=3.0) (B)=35:65(V-V), 5B ¥ki; Wii:
1.0 mL/min; PEFEAFR: 10 pL; AR 40°C . RPE: R
JAAS A BERG I, 0.0~5.0 min, 205 nm; 5.0~10.0 min,
220 nm; 10.0~15.0 min, 205 nm; 15.0~20.0 min, 270 nm;
20.0~35.0 min, 220 nm,
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Fig. 2 Ultraviolet absorption spectrum of 6 kinds of plant hormones
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R EIMEELT
32 FHENZMCE R HR

B 3k 6 P R i — RINR AR R, 00
FE A OIS TR T, DL ARG YR (ng/mL)
AR X, WETRIF(mV-s) W AAHR Y, 6 Rk a4t
TR RPN AHOCRE. HKEE R . H A% R
#r 4 BE (limit of detection, LOD, S/N=3)1.3 1.
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Tablel Regression eg uations, linear ranges, precision and
detection limitsfor 6 kind of plant hormones

L WEEE (%,
B AR KR 0T
; LT =
€S /(ug/mL) F(@?) 0P H /(ng/mL)

ZT  Y=78.076X-2.701 0.25~40 0.9993 0.32 2.49 1.4

IAA  Y=70.734X-9.2406 0.5~80 0.9984 0.22 1.94 5

6-BA Y=58.903X-20.984 0.5~80 0.9980 0.37 2.26 25

ABA Y=30.812X-2.9258 0.5~80 0.9992 0.25 1.98 30

IBA Y=87.261X-12.986 0.5~80 0.9989 0.21 2.02 3

NAA Y=272.73X-0.9359 0.25~40 0.9995 0.19 2.05 1.5

M1 AT, 6 FEYIM R AL S N R R
I, MERBAMET 0.9980, HNKEHEE/NT 0.4%, HiE
WREENT 2.5%, #HBRTE 1.4~30 ng/mL Z [8], 5 A 4B
SN IR B G AR, ko BRI, RS 8 R R SR R R
JEAHTEER
33 [EIWEREREZRELE

A FPIRGERE A IR 2.2.2 DT AR FR S, ARSI B 1)
PRUEVE IR, SPATIE 5 vk, HEAT bR 1038 RS % B2 1
WE . S5 W 2, InbrFICRIEE R 73.84%~128.40%,
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Table2 Recoveriesand relative standard deviations of 6 kinds of plant hor mones (n=5)
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SR
/(ug/mL) /(pg/mL)

Gl (E % RSD
/% 1%

JJ/IEARIER
/(ug/mL) /(pg/mL)

SNE B RSD
/% %

25 394 9352 6.67 25 260 7384 482 25 243 7776 229 25 327 103.68 1.52
“ 5.0 706 109.12 0.58 5.0 625 109.86 092 5.0 458 8194 135 5.0 6.62 118.84 1.18
5.0 423 7626 528 5.0 6.07 12140 2.57 5.0 478 8462 562 5.0 6.12 11880 0.85
AR 100 813 77.11 890 100  11.68 116.80 0.30 10.0 1130 107.53 2.84 100  10.56 103.85 0.83
5.0 545 9222 354 5.0 6.86 12632 374 5.0 504  83.02 755 5.0 569 113.80 0.77
oA 100 946 8621 0.86 10.0  11.10 10549 0.68 100 1274 118.51 2.69 100  12.80 128.00 0.89
5.0 559 9930 834 5.0 642 12840 337 5.0 462 9240 2.04 5.0 6.10  110.88 1.07
ABA 100 9.60 8978 147 100 1181 118.10 047 100  11.86 118.60 405 10.0  10.67 101.14 1.98
5.0 491 9826 868 5.0 640 128.00 2.65 5.0 492 9832 443 50 436 87.18 0.86
oA 100 9.66 96.60 547 100 1048 104.80 029 100  12.52 12520 093 100  8.69 8685 1.18
2.5 232 9281 481 25 231 9240 198 2.5 226 90.28 131 2.5 2.66 10624 0.21
NAA 5.0 437 8734 040 5.0 553 110.60 049 5.0 567 11338 074 5.0 6.32 12639 0.49
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i PR BCA RN B NAA;  HA 7 PG 20 A A 31— #0013 0036 ND 011l ND ND
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Fig.3 Chromatograms of the tomato sample (A) and the
spiked tomato sample (B)
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