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Quantitative determination of 24-epibrassinolide by
high-performance liquid chromatography with evaporative
light scattering detector

CAO Lidong', YANG Jing', ZHENG Li', WANG Dongwei’, HUANG Qiliang *'
(1. Key Laboratory of Integrated Pest Management in Crops, Ministry of Agriculture/ Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100193, China; 2. School of Chemistry & Chemical Engineering
Nanjing University, Nanjing 210093, China)

Abstract: A rapid high-performance liquid chromatography with evaporative light scattering detector
(HPLC-ELSD) method for determination of 24-epibrassinolide has been established. The optimized
ELSD conditions were as follows: drift tube temperature is 50 C, gain value is 10 and the auxiliary
gas pressure is 350 kPa. The determination was carried out on a Eclipse XDB C,, column (250 mm x
4. 6 mm, 5 pm) with the mobile phase consisted of acetonitrile and water ( V/V =55:45) , column
temperature set at 30 C and flow rate of 1.0 mL/min. Complete separation of the main composition
and impurities with similar chemical structures was achieved in 10. 0 min under optimized conditions.

The developed method was fully validated. The results showed that the regression of logarithmic value
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of peak area on the logarithmic value of the mass injected fitted a linear relationship well (r =

0.999 3) at the concentration levels ranging from 43. 8 —700. 7 mg/L. The relative standard deviations

(RSD, n=7) was 0.75% and the mean recovery was 99. 7% . The optimized and validated method is

efficient, accurate and easy to use, which provides reliable method for determination and quality

control of 24-epibrassinolide and other brassinosteroids.

Key words: 24-epibrassinolide ; high-performance liquid chromatography (HPLC) ; evaporative light

scattering detector (ELSD) ; content determination
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Fig. 2 The effect of evaporator temperature, gain value, auxiliary gas pressure

on the ratio of signal to noise (S/N)

521, 21
= 30 _ 17
&3 S
2 4.8 -;)J 15
4.6 B 11
iz 4.4 iz 7

42 3

40 50 60 70 80 5 6
EBERE
Evaporator temperature/'C
2.2 RENERIERE
WG 24- KB RN AR T2, BRA

BT AN, A2 oy 32 B0 A IR, AR P A 243625
HRWNBREER 0 T A 3085 AL A 4 43 78 53 46
BN PEAT TR AL S5 R R B. Y s A
V(ZHE):V (IK) =55:45 I, 24-F 25 B £ NERIY
VT X R, LA BRI 1158w J 24 v 21 43 W] A 30y
B, BURIRY 24-3FR 55 R N EEAR A A1 25 /) HPLC-
ELSD@ S B LE 3 4

mV
3001
2501
2001
1501
100
501
0 T T T ™ T T
0 1 2 3 4 5 6 7 8
B3 B 24.-FEEHNEEFRHE(350.3 mg/L)
HPLC-ELSD it
Fig. 3 Typical HPLC-ELSD chromatogram of

24-epibrassinolide standard solution(350. 3 mg/L)

5.603

24-FASEFNNE
24-epibrassinolide

9 ‘min

2.3 EHPASKRNS S
AWFFE R AT T 24-K =B B NER IR
HPLC-ELSD 73 #r 5 < il fig 177 4= 1k 6 HPLC-DAD

SrHr, SRR HPLC-DAD 3% E WK 5. iR K 4

Vi
) ‘5.610
} 2R EE RN
15 5115 24-cpibrassinolide
h |
10 |
4. 151 f
5
3 187 7.084 7. 589
—— sw U _—
12 37475 %6 778 9mn
4 MBU-REBRNERL(715.5 mg/L)

HPLC-ELSD &if[E
Fig. 4 Typical HPLC-ELSD chromatogram of
24-epibrassinolide technical solution(715.5 mg/L)

mAU
175 \ 13773
150 24-REBEFRNNE
125 ‘ 24-cpibrassinolide
100
5 12.562
50 |
23 \ 8911 11081“ I 20.879
)5 — A NI A
0 25 5 75 10 125 15 175 20 22.5min

Es5 HAR2Y-REEZENERFREZ(1950.5 mg/L)
KWEELTE L HPLC-DAD it
Fig. 5 Typical HPLC-DAD chromatogram of
derivative of 24-epibrassinolide technical solution
(1 950.5 mg/L) with phenylboronic acid
A5 3 AR AT

HABE ) 24- 25 E R MR R



76 K %

Vol. 16

2lj HPLC-DAD o [ Hp i/ — AN g i 1o, 4% B H:
H— AN AT A AL, % 4 50 T RER 5 A8 X 4R
MR, RS R W R U AT AT A Ak s B i
HPLC-ELSD Z3#frH,24- K255 RINER I 25 BR 1 #i
BEARIN, B 5 ATALE 5, A Tt AR T 45
FE A2 Sh 0 DRI B B S AR I T RE e A 2 3
KEra,

2.4 FEMNZETEEMKGHR(LOD)

GERFN] 1E 43. 8 ~700. 7 mg/L LN ,24-3%
ZEEE N R 0 T R X8R () 5 R A R x,
me) & EXRRRY,y=1.519 5x + 7.4354,r =
0.999 3, FF & B MR

DL 3 55 M LA A i i Kt PR (LOD)
H 55 ng. =HE RN YRR AT AE LS 1
LOD 4 20 ng, HA 5 SL00 2 1Y LOD ££ 2 n] DLk 5|
R TR AR T R OCEU Pk LoD, T
T AR 25 35 2R DR A7) b A 280 e o o o B — i
KT 0.01% , A 7 il & T 24-REH X NHER
JE 24 B HZAR I (R A AT, KA = 1 3910, vl >R
TR AT A= AR 3BT i
2.5 AEMBEESAERE

GERL(WFR 1 R 2) XYL WE M RSD /NT
RSDr , F-HJE M ECE Ry 99. 7% |, 36 W% 7 1 Je: 1fE
BTSRRI R

3 it

AWFFEAN 28 A OCHUF A &% (ELSD ) #5717
AL HREE RN E 24-R S E X NERR 25 &
SCRCH 3% (HPLC) 43 AT 7 2%, 3 XF ELSD £ A1t
FFTAL, BF 78 e e AR A I 45 18 0 . TS A 3R
50 C 25 ME 10 FHB AR ST 350 kPa, i shtH
KV (ZHE):V (IK) =55:45 I, 24-F2EE R NG
PG XTRR , O B Aol () 3 v, D 24 v 2 0 vl A 28007
B SRR AT AR AL A B, AR vk JE TR X RE
HEFT HT AL AT AR AL SRV E AR AT B 20 4T, %R
FA 2048 — NS B BE A 4 4t T AR s T
K, [0 7E 43. 8 ~700. 7 mg/L i & Mk 3 90 LY
LRVESC R R R B TR B v, AT AR 24K 25
B R TR i 24 R A =% 5 28§85 W2 A B 5 el
FE W — R AT AT vk, AR MR [R A
J5 , ELSD i 1 R —F 9 28 £k Lo ARG 21 ( an 28 4G
WIER) /IS 22 PRI 7 Sk 2 A o i 17 T8 75 VR A% 1
LA UL T , A ELSD 1] LA (st 12 (1t )5 24 vh
b 2H 5300 BRI, A DAk G i T 25 R o 8 il 4
BET R A . R T AT 8 LOD i
L T L AE BT 24-K 25 B RN TR IR 2 ) H 2k
I 53 BT, REFAR B & i i 500, ] SR R AT AE Ak
BT T

R1 AEREENEER
Table 1 Results of precision studies (n=7)
ARG B 53 4L Content/ % SR ARl 2 iEpoE NG Horwitz,
1 2 3 4 5 6 7 Average content/%  SD/% {%#% RSD/%  RSDr/%
92. 44 93.93 91.90 92. 44 91.90 92.77 92.94 92.62 0.70 0.75 1.4
xR2 AEERENELER
Table 2 Results of accuracy studies
eI PO B S 5 RefulliES e, FEXIERE
JF5 i ) A& i 22
Weight Spiked Tested Average s 2
Entry Recovery/ % SD/ %
before/mg weight/mg weight/mg recovery/ % RSD/ %
1 8.26 0.70 8.97 100. 8
2 9.79 0.70 10. 48 98.6 99.7 L11 L11
3 11.11 0.70 11. 81 99.9
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