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identification of oxygen heterocyclic compounds in citrus essential

ERHAKS F ik
[ R A H - o AT € 3% S BB P A DM H TR v 3-fiF S N R A4 ik o

Fr, R B G RIGR AR, B, RS
(Aeom & TR =4 08, db3d 100013)
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IR, Sep-pak 2k B 48 3 IR A 4 AL, A8 B AR AR € B B R E R E W E R 3 R A A $. & h Waters
ACQUITY BEH C4# (1.7 pum, 50 mm x2. | mm) , 428 40 °C ,#&% 8 E 10 C, 3 B4R S wl,iZsh4m A Ak, %3
BB A TR, HEAN, R R EMIEE A 4.0 ~40.0 we/ke, T AR AR B & & AR £ £ RCA 0.998,
Tk M IR 1.0 png/ kg, £ FA RS 4.0 ng/ kg, F. P AR 3 AR E AT 69 AR E R FE ) 92.5% ~
93.6% ,AAxTAF A £ 0T 10% . 8518 Ak R beak B, TR THE P 3-s AR e E,

SRSRRR] - H 5 3- AR s B AR R A AR AR &7 BRRE
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Detection of 3-nitropropionic acid in sugarcane by solid-phase extraction coupled with
ultra high performance liquid chromatography-tandem mass spectrometry
Li Bing, Wu Guohua, Liu Wei, Zhao Xudong, Zhao Haiyan, Xue Ying, Zhao Rong
(Beijing Centers for Diseases Control and Prevention, Beijing 100013, China)

Abstract; Objective To establish a method for the detection of 3-nitropropionic acid in sugarcane by solid-phase
extraction (SPE) coupled with ultra high performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS).
Methods Samples were extracted by acetonitrile and cleaned up by Sep-pak NH, solid phase extraction column. The 3-
nitropropionic acid was determined by UPLC-MS/MS. The chromatographic conditions: using Waters ACQUITY BEH Cjg
column (1.7 pm, 50 mm x2. I mm) with water as mobile phase A and acetonitrile as mobile phase B for gradient elution;
keeping the column temperature at 40 “C and the samples at 10 °C with an injection volume of 5 pl. Results There was a
good linearity of the calibration curve for 3-nitropropionic acid standard in the range of 4.0 —40.0 pg/kg with correlation
coefficient of 0. 998. The detection limit of the method was 1. 0 pg/kg and the limit of quantification was 4. 0 ug/kg. The
average recovery at three spiked levels was in the range of 92. 5% —93. 6% , and the relative standard derivation was lower
than 10% . Conclusion The method is simple, rapid, sensitive and accurate, which can be used in the detection of 3-
nitropropionic acid in sugar cane.

Key words: Sugarcane; 3-nitropropionic acid; solid-phase extraction; UPLC-MS/MS
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Figure 1  The retention of 3-nitropropionic acid on the

Waters ACQUITY BEH C 4 column
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Waters ACQUITY BEH HILIC column

ACD/Labs V8. 14 {41145t H pKa 7 3. 66, log P
Sy = 0. 17 AT SR I R N KA e R
RS T M 3R HE TR AR (A R 1
PR R 5 B b e 1, X T B K K L



i TR AR

—130—

CHINESE JOURNAL OF FOOD HYGIENE

2012 455 24 55 2 W]

5-0. 1% WRIK . ZNE-0. 1% 2K . L IE0. 1% H i
5 mmol/L ZFRE /KW . LN5-0. 1% & 7K 5 mmol/L
LTREEK IR RIAT T 558, S5 RM, LHE-K
kUL St A B i 7 (L L R K 1 R A A PR R
BB 22 AN K, i S0 A e e | e sk e R U
IS, FTRE MR B el 3 I AEAE M T AR &9
FLE O HL X T R A9 € B (0. 1% .0.3% ,0.5% ) itk
T & B0 B A B e o, DR e o2 0 -
KRB o

TSR HAR AR A R OR B X A
WAEAT T Ak ik (257K 0. 1% R K 0. 1%
7K .0.1% H R 7K 5 mmol/L Z, g % .0. 1% % /K
5 mmol/L Z g%k, RIFH 0. 1% FEE7/K 5 mmol/L
CTREEAE Ry 1AL I AN A A 7 s () B 8 34 5 17
o Rt e A o o i I Sl A Sk 2 - K B EE
JB,0. 1% Mgk 5 mmol/L ZFREAE i U -
2.3 PERPREBUA R BERE

FEZS P H S R I 3l 25 P9 R b v T3 TR
K ORE FREE VN TR L LR ZTiR4S 10 ml 4R35
FEEL 20 min, 255 R, DL ZHE /R A HEBUA R BUCR
e, R, 002 G VE R ERBGA I
2.4 A A r ik

BN H R A R 1K o, (A Ak
B, A L AV T e B B B R AR K 1) B
PEAE B IG  Hp B ASE AR ER B KA A BLAH 53
B BCE AU B A AR U . AR5 Tk Al
A (0.5.1.2 ) 47T THufk, &5 SR IR B ok 2
T, T3 e AN FE B0 5 A B s A AL
S RNORESE 7/ (2 Sl | B O S R R i s ]
AT FIAR IS B SN AN 1 g,
2.5 [EAHACHURE ) 4

WS/T 10—1996 45 iz H 1 £ ¥ v #4512 Wi b
LA RIE) R 5 pH S5 £ 1R LR 3 JCH 13
FEG, TR 2% ik iR S AN AE 50 W0 <F 32 B 2 TR
CERVET, WHEKMF LR OTR)Z, HH=&F
PES IR U IR E AN 2 J5 7 L =AW B2 &5 A
A7 pH {5 PR H 4R CBRHEE, 58 i H BUg A i
T SR FHASTRI R B4 V5 390 SR B 22 Uk 1) Y- T A LT
(e S R (NI RER SR N N AV OES
Hrh 25 G 1 R

AR50 SR FH B 858 A i 1% 186 A6 BB, AR 52 1l
R BARL G W 0 & B FAL, ZEEX Oasis MAX
Oasis WAX | Oasis HLB & 3E4E 4 Fh /N oE4 70/ %8 o
3-fif LR 73+ 45 8 half f1——COOH, By S e £
MAX #F , MAX 2 — B IR A B A [ AH 2 BOR: W)
At EL AT RORE R B B B8 - 3e e ) D g, X T R

Yy IR A B AP e L R IAR 64 2 0 L
FEJG  USCEE ARV 20 B, AT DAB 8 A b 58 4 PR B
FEF b, 6T SR W 2 AT DL A i &2 B 0. 1% 0. 5% |
1% 3% 5% .10% 20% F [ H J 375 0 249 [ g ¢
25, HEZMH 0. 1 mol/L ERFRAIIC K H A4 Uk i
Tk, Oasis WAX P B iF A — i 0% —
FIEI Y pH K T JE0KHY) pKa B4 pH B4,
OB rpHOIRAS Ml H R0 I 5 55— Fh Bk I
) pH /N T HER L& 19 pKa > pH 54057, i H AR
EY 2 P HARE M BEB . Hrh s My
Oasis MAX AH[A], Pt R 56 — Rl =0k 4710 56
i bR G G 3 W LA WO B A o b, T
DIt K i e R e A L (HSE X 0. 1% 2
20% 19— F2 5 2K WY Bk IO i 2 4 7 A0 Ak I 22 30 1
WA 3 2% . HLB H 2 2% 7K -5 B 1 fiiy 151 AH 2 B
LR TP AR T 2R AR
AT T AL, 3 B K B EE L SR IR K R
KR TR, WA B, &30 HLB A% H Ar
Yy O B AR s o SR AR AR A PR I TR ROK
Ve T T 3 ) 2 B AR R R FE RS 1) B
AR o R AR B 20 v B AR WodE B
FEW 5B, v LAR 2 A o8 2 Ok B e A7 b
K B BEAE RV s ), TT DASRAS B9 [l f
Sl S A
2.6 L AHA BT A

HREh & A Koy, PR B B A 035
RGO G G Gy, o TR A RUR A
TR0 (5 FH 2 181 AH A% B X6 1 H 3 v i 3-A1 25 1
MR AR IS, A Y TR 7K 5 W Ak 0, AT R i A
KRR &40 0.10% 20% 30% 40% 50% .
60% (V/V) By7K-H B W A TRV, 548 3-A BTN
PRI R I O, 25 5 DL IET 4. 25 3L 3R B i i hok
BT 20% B, 3-A RN IR A K, R Tk A d
O, SRR B b o A b n] B X H AR AL 5 9
AT, AR T & 10% H /K v AR
SRRV o R B T 2 5 A A BROAE B Y 3-SR
R, T EEAEM PRV A e i . A X 2K & R
0.2% 4% 6% 8% 10% .12% {4 H 5 1 2 ) %5 W
HIGEMERE 1 HEAT T3, ULIAL 5, e A DL 10% 2
7K F B WA A B R v
2.7 ERTIEMNBERE

P T H AR b, R 2, RS
FAl, A RER IR 35 SRR BT AT , #4E
SRR ORE S S R, R T A B 3-SR N R
MY FRALZR bR, PR T 258 B bR TAF th k17
HFREE i, SRR R B R AT AL IE



IS KT B oy R €0 3 BB B R 00 H R v 3-SR ) 5 v F 5T

—131—

I

250 -
F 200
150t

<

A ) e THT

(=}

WBER R E 5

100%'EF'E§: EF'@U]@O/IO EF'E‘?/J(SO/ZO FREE/7K70/30 FREE/7K60/40  FREE/ZKS50/50  FHEE/7K40/60

P4 RBER K S B 3-Ar kN R Y R )

Figure 4 Influence of water content in washing solution on the peak area of the lost 3-nitropropionic acid
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Figure 5 The percentage of ammonia in eluting solvent and the elution efficiency
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Table 2 The recovery and precision of the method(n =5)
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0 8.0 7.5 93.6 6.7
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Determination of xylo-oligosaccharides in health foods by HPLC with differential
refractive index detector
Liu Tairan, Li Jie, Liu Ping, Chen Zhonghui, Luo Rencai
(Beijing Center for Disease Prevention and Control, Beijing 100013, China)

Abstract; Objective To develop an analytical method for the determination of xylo-oligosaccharides in health foods by
high performance liquid chromatography with differential refractive index detector. Methods The samples were extracted
and then hydrolyzed (4.6 mm x250 mm, 5 wm) with sulfuric acid solution in boiling water bath ; neutralized with sodium
hydroxide solution; separated on a NH, column with a mixture of acetonitrile-water (70 + 30, V/V) as mobile phase;

detected by refractive index detector at a flow rate of 1.0 ml/min. Results There was a good linearity of the calibration
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