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min” {55 8% 10 275.8 kPa, MRALIR IS & R MR SRS T X A BRRE Y 240 BE
34.22.30,18 34 eV ; HAARFEAE 11 min P98 450 85, kMG 0.5 ~400 pg - L' &AM CREII KT
0.99, &Rk ZE JEH R F P P AR ST ( 75% B CE, 1 2 10 FORHR LE B8 75 75 min) |38 2 525045 3 8 A4
PRIBUR I 3t 2 v B 5 3K Ml B M B R LB S A R T I 3R 43 R (93.65 = 3.66) % (98.79 =
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Content determination of flavonoids from the fruit
seed of Abelmoschus esculentus by UPLC-QqQ-MS

XIE Jin, HUANG Yan-Ning, XU Rui, CAO Liang, FAN Hai-Shan, ZHU Xiao-Qi"

(' Institute of Agro-Environment and Ecology, Hunan Academy of Agricultural Sciences, Changsha 410125, China )

Abstract; The ultra-performance liquid chromatography-triple quadrupole mass spectrometry ( UPLC-QqQ-MS) was ap-
plied to establish the rapid detection method for Abelmoschus esculenius flavonoids. This method can apply to qualify the
products of A. esculentus. Rutin, baicalin, quercetin, baicalein, naringenin were selected as the standard

compounds. The chromatographic separation was done on a ACCHROM UNITARY C18 (2.1 mm X 150 mm, 5 pm) in
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gradient elution with a mobile phase of acetonitrile (A) and formic acid aqueous solution (B) (0.1%,W/W) as fol-
lows: 80%B-60%B(0-4 min), 60%B(4-10 min) , 60%B-55%B(10-12 min) , 5%B(12.1-18 min) , 5%B-80%B
(18-20 min), 80%B(20.1-25 min). The mass spectrometry condition: The capillary voltage was 4 000 V. The gas

temperature was 330 °C. The gas velocity was 12 I + min™". The spray pressure was 275.8 kPa. The MS parameters were

set up as: collision energy, 34 eV for baicalein, 22 eV for naringenin, 30 eV for quercerin, 18 eV for baicalin and 34

eV for rutin. The results showed good linearity for five flavonoids with R” values ranging from 0.998 4-0.999 8. Extrac-

tion of A. esculentus was prepared by Ultrasonic method with 75% ethanol, 1 : 10 ratio of material to liquid, ultrasonic

75 min. The recoveries rang from 87.23% to 101.91% (RSD varied from 0.61% to 6.61%). The content of these fla-

vonoids in fruit seed of A. esculenius were detected. The method is rapid and has high sensitivity, high accuracy and good

specificity. It provides the basic experimental method for the flavonoids of A. esculentus.

Key words: UPLC-QqQ-MS, fruit seed of Abelmoschus esculentus, flavonoids
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2007) . EEHZEY) A 28 A B T RE A
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i BUTA R IMOBE 55 25 AR T AR Bk S Y
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MA A, 2013; XIEZALSE, 2015; F 4, 2015;
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W Rk (Abelmoschus esculentus) JEHTF 2013 4
12 A 7E W 8 AR BHBE =4 SR 4

1260 infinity & 20 AH (578 -6460 = & U ¢ 1
RS W T 38 [ 2 HE1R /A F] ; BXS200H #8745 I
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FRUESD (99% ) , W F K idt— Jr BHE A FRA &) Tk
CWECHATa) T EE T O (Eikal)
THEEBFEAH
1.2 FEEIR BN & BBk 48 75 iR 8 3L R 7 iR VR
1.2.1 & R4 FRIBGE 5 R Al R it
RS T X 5 MARAE4 1 mg, B K 1
mg - mL" BRI, 2 R B 6 Uk B R
FEECHI AL 6 B IR AAREE, & . 6 IR A
PRFE AN D0 A0 A 25 0 (RIS B2 | It 3l A P iR
POV LA ) S o i 2% (B 4N 8 i ik Ak, 2 i
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SR PR 2R A B O R v BE RV L RN Ak B S (i)
N T LA D2 PR USR5 ), i AT
PR 23 5, DL O 590 Wk (50%, 75%,100% )
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Dt B B TR B B 12 R TR 3] 1) B B AT 0.45 pm
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min) ,60%B (4 ~ 10 min) ,60%B ~55%B (10 ~ 12
min) ,5%B(12.1~18 min),5%B ~80%B (18 ~20
min) ,80%B (20.1 ~25 min) ; # & 40 C, #FHE &
10 pL, BTG4 B4 A4 000 V, <R
FEHR 330 °C, AR N 12 L - min™, BEZE 48 1 Sy
4 275.8 kPa; AL IR BB SR MR Mt 2 B
KA RS T 3K LA bR A I LA e 1 34,22 .30,
18 34 eV FFAEFE 4334 122.9 153 ,228.9 271,
300, BEAH M E R AR 2R AR B S
TR, TR A B B A R AT A DU
BOREIE MR L, R TR R, B
B M RS ORI RS A, A TR
FF s A5 2 T) Bt 2 380 7 A A o o 1 e
fift R R RIVRRAF 18 R, 322 BB A AR A5 21 1 2 800k e R
TEAY

LT AT UL AR 0 58 42 2, AR A
WEAE 11 min Z 0 H 06 T 4% 14 B 8] HH R 7 Uk
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Table 1 Mass spectrometry parameters of five standards
FFx #if L et JB 4 Ry T FRIEE R 2401 e
Name Molecular formula Polarity Mass number Precursor ion Product ion Collision energy
T C,,H,, 0, i 610.15 609.1 300 34
Rutin -
HAAF C, H, 0, FHE-F 446.08 447.1 271 18
Baicalin +
it e R C,H,0, FH &7 302.04 303.1 228.9 30
Quercetin +
il Bz % C,sH,, 0, e T 272.07 273.1 153 22
Naringenin +
HWAER C,sH,,0; FHES ¥ 270.05 271.1 122.9 34
Baicalein +

2.2 IRENEGRK

2.2.1 #BE AR E TR HMA PR N
fist | 75 [ 2 42 BUS E] 4 60 min, BHE LR 0.08 g -
mL ! A SAE T N [ $ A AR ok 3 X B Rk 2 I R rh

FT AR, W 2, dr 2 T UL Rl 4R B
PRI BE 1Y B T BRI B A T AN
Th i 24 1 O 7R e BB > 5% I A BT
FET SR FEARBI O, UL HGA R A BRI A
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Fig. 1 Chromatogram of five standards 1. Rutin; 2. Baicalin; 3. Quercetin; 4. Naringenin; 5. Baicalein.
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Table 2  Evaluation of method for the five flavonoids
R B8 e [] A X 06 T FRURE X6 6 B B ] )
A £ 8 B ) o g 22 For v i 22 R Cor'rel/a‘tion S e RINGE e AR R
Retention time ~ RSD ofretention RSD of peak Recovery . Linear range LOD
Name . . coefficiency o r
(min) time area (%) (R?) (pg- L) (pg- L)
(%) (%)
=l 2.92 0.20 1.98 101.91 + 0.61 0.999 7 25~1 110 8
Rutin
B 6.79 0.06 2.95 87.23 = 6.61 0.999 8 1~1700 0.1
Baicalin
Wil iz & 8.05 0.20 6.46 100.66 + 1.83 0.998 4 10~1 260 0.1
Quercetin
i B % 9.27 0.05 0.80 98.79 = 2.04 0.999 7 5~1100 0.1
Naringenin
AR 10.04 0.30 2.05 93.65 = 3.66 0.998 5 20~1 000 8
Baicalein

FIHEE N T5% (0 L BER) 25 F T, A [) 8 7 I 12 B
i [] X6 B R € S SR B T S B A s e, W 4, F
Bl 4 FT LU Y Bl 75 B R ] A A, % T 1Y
i R AN BT T R 2 4 R ] 7E 45 ~ 75 min 2 [H]
BF TR A S T B o, Y A B B (] A 75
min B, 2 T ARG o 32 T 2%, 1 ) il 2 Ak B
] ) ZE S, ) 5 B B ) =2 (a1 3K ) T 8 25 °F
i, PRSI R 75% 3R BUAR] 1 10 1)
FH L, BB HRE 75 min , % 8 Bk SE 35 B R 1T 2 R
PEUL, HL2 g BRKZEFER T M, A 20 mL ¥R JE N
T5% W £ BE VWL, FR G T, 8 75 AL B 75 min, i
B HFRE, H 75% 1 O AR R SR 1 A R
Wi v, PR BT 0.45 m BLFLUEIE 45 H

3 VB ER FH X 6 A R U E TR B B AR
FrobREARGIN | 753144 = 0.99 1) K47 AH ¢ R %, ek
T T L S e AR ARG T B I st 3 e it B s i) 0 e v
R b v s 22 T AR B A 0 O vk B R A9 R
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REHERR AT BE A T 40 B, 2 A DU 45 SR T fip wp
55 [FIR B = A [R) ke B2 TR & A i DA B 381
T, #5317 AR BRI 12k 1 e T &
W2,

MR 2 AT B R ICRAL, AR T
W R AT E (W15, 2006) . R R
T ESEHE I BT, AF X 25 R Il R AqTh SR 1

TR B ISR I AT RE O BT R Y R
B R (TGS, 2002) , BRI, 7R LLE RS2
65 v R X B R A i 0 R M R AT IR DL
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