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ABSTRACT: Objective To establish a method for the simultaneous determination of 10 kinds of phytotoxins,
including tripterygium wilfordii and aconite in honey by ultra performance liquid chromatography-tandem mass
spectrometry. Methods The samples were extracted by vortexing with 1% formic acid water-70% acetonitrile water
solution. After high-speed centrifuged, added appropriate amount of primary secondary amine (PSA) to the supernatant,
and shaked and mixed evenly, passed through 0.22 pm filter membrane, then determined and analyzed by the instrument.
The matrix working curve was used for quantification by the external standard method. Results The limits of detection
of 10 kinds of phytotoxins were 0.03—1.90 pg/kg. The 10 kinds of phytotoxins showed good linearity in a certain range
of mass concentration with the correlation coefficients were all greater than 0.999. The average recovery rates of toxins
ranged from 89.5% to 113.8% at 3 kinds of different concentration spiked levels, and the relative standard deviations
of 0.5%-8.7%. Conclusion The method is convenient, sensitive and accurate, and provides technical support for
rapid screening of phytotoxins in emergencies. It is suitable for simultaneous determination of various phytotoxins in
honey samples, especially in batch samples.
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Fig.1 Total ion chromatogram with acetonitrile-0.1%
formic acid in water
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Table 2 Effects of methanol water extractant on recovery rate (%)
iﬁqifi/ THAMER HARTR HAREM RWMAN EABEH EARERIE HARENERN Bkl Sk KRS

30 114.37£1.72  65.76£7.01 77.43+5.40 73.03+4.72 76.58+2.82 72.94+3.59

95.50+1.68 71.86+1.17 67.37+4.53 73.35+£5.37

50 78.46+7.83 109.40+0.59 75.03+1.48 82.67+0.45

76.86+£8.39 86.39+1.56

55.83+£9.04 65.80+0.34 69.92+£9.62 69.30=1.65

70 102.23+£1.87 90.64+1.76 106.49+1.52 74.88+1.88 105.02+3.06 75.06+2.85

74.74+£6.98 57.06+4.12 56.46+3.36 58.03%£3.47

80 78.03+£6.59 63.39+2.35 79.24+9.41 80.09+4.76 81.27+2.55 59.83+6.66

84.42+0.83 70.00+3.79 71.01£9.46 70.31£8.25

90 65.12+7.18

62.81+£8.45 74.89+4.52 82.72+2.94 77.67+£8.67 93.47£2.56

94.75£2.80 64.40+1.75 62.60+5.69 68.47+3.60

100 74.3£0.32  67.79£3.79 71.44£6.62 78.09+2.38

76.43+£5.98 69.07+2.48

85.86+5.47 65.67£1.86 68.06+£8.26 71.11+5.44
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Table 3 Effects of acetonitrile water extractant on recovery rate (%)

%2?*570/ HAMEE W HABTR EAMEM KRB N

WA TARKH TAMARE FOkm 1%

EEPR]

30 96.64+1.00 90.44+3.47

83.18+1.08 77.42+8.53 77.27+£3.22 73.24+8.36

80.66+4.29 79.70+9.71 76.36+9.64 75.06+5.34

50 84.25+0.33  58.35£0.79  81.80+4.88 80.42+8.01

83.35+£2.95 65.01+£3.55

70.33+£1.55 70.26+2.03 66.64+7.63 76.06+2.34

70  104.02+3.16 87.30+6.45 109.21+6.21 109.78+8.97 110.78+2.07 108.16+5.72 118.23+£5.48 96.26+3.29 85.70+3.39 94.44+8.65

80  102.39+2.90 82.55+2.65 101.46+5.45 98.70+0.23 105.11+2.03 122.86+0.07

98.25+2.89 91.94+1.13 86.14+3.31 98.24+4.40

90 85.35+0.62 96.26+0.44

92.17£0.69 94.61£5.39 94.66+8.99 96.70+1.72

89.40+5.34 98.99+6.43 79.70+3.12 98.75+0.91

100 48.05+£3.15 39.12+£3.20

44.83£0.79 46.02+1.14 48.05+£3.39 86.31£1.43

47.60+£3.15 44.33+8.85 42.57+6.31 42.25+1.86
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Table 4 Effects of sample water addition on recovery rate (%)

=
MRS i snt, T mem
m

B

WATHR RENE BRI AR AN Ak 13

UK

0.5 105.43+£2.07 100.40£2.79 103.02+3.87 100.64+2.53 109.02+1.79 129.25+1.25 128.58+3.12 32.61+4.07 33.25+0.87 30.59+0.86

1.0 111.55£3.05 141.25+6.46 110.41£0.04 120.67+3.46 116.56+3.98 112.12+2.64 132.93£0.48 29.66+1.55 34.03+0.02 29.20+1.27

1.5 116.29+2.80

92.41£4.06 110.34+4.16 117.56£2.39 119.41£2.11 144.96x1.01 206.06+6.09 34.50+1.71 40.02+1.65 33.93+0.72

2.0 130.86+2.13 158.73£5.42 121.25+3.04 131.67+4.08 130.29+5.28 138.84+2.32 158.79+2.85 31.94+4.11 39.22+1.47 34.66+0.75

2.5 109.82+3.68 148.30£15.57 129.43+4.39 140.82+3.42 151.93+7.19 130.49+0.67 163.18+2.97 36.99+1.36 43.02+3.21 39.54+2.47

3.0 150.53£3.61 133.60+£1.32 142.98+6.38 177.06+4.32 151.86+6.19 170.43+1.30 266.14+3.95 39.37+0.94 45.62+2.41 44.29+0.14

4.0  190.87+2.31 193.64+8.46 183.85+6.30 210.67+4.33 197.16+4.47 189.05+2.36 219.37+1.36 49.36+1.44 53.92+0.09 53.28+2.09
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Fig.6 Effects of sample salting-out agent on recovery rate
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ARBR(Y)Z: il bRk 2k, A3 B2 M A OC R B D3
FEAEMEEL (SN 10 A5 (SIN) 3 T3 4 AB ) B 2% 19 1%
6 H BR (limit of detection, LOD)AI5E 1t FiE (limit of quantity,
LOQ). M 5 45 ATHI, #HC R %L r>0.999, 10 A #
B E VR SR N A R 26 56 R . LODs Y[l
0.03~1.90 pg/kg, LOQs JBFIHK 0.1~6.2 pg/kg, /& L5
Bk
2.8 FHAENEBWESHERE

B AV 36 FBUIE A S A 7 AR [ R S 56, 25 FRE 1.0 g,
AR, oy w3 ARBEKCOE (S i R AR EVS T, %
B R AR 3 I LI, 3 ok MR S S S R [l

e, BEASIAREE SEATINAE 6 Uk, AR XA v fi 22
(relative standard deviation, RSD). H1Z& 6 I, 10 FiiE Y
R B E AR EISCREITE 89.5%~113.8% 2 [], X R
HERR 2 7 0.5%~8.7% (n=6). SERBHR R, 2 A R
TP RS E PR SR, 3 R AR A #E R I
I3
2.9 EFRMEmRINE

SR FHEEST (5 AT 61 AR BERE A itEAT 1A 43 #r,
Hrh okt 14, &8N0 476 pgke, KHZE 1.64%
W2 & TRAER 6—8 Ay, Wk 8 A, It
B IEAB T A eSS R 5 Sk S AR I B 240 08, LA il i 3L
b INT E /IN T AG H BRES S A H, 106 B T 4 i B e 2
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Table 5 Linear equations, correlation coefficients, LODs and LOQs of 10 kinds of phytotoxicants
st LAMETEE/(ug/L) eGP,y MXZF()  LODs/(ughkg)  LOQs/(ng/kg)
TN THE T B 0.2~1000.0 Y=303.38563X+41.08662 0.9996 0.30 1.1
FAERE 1.0~1000.0 Y=330.30177X+1324.24776 0.9992 1.90 6.2
TN T 0.2~500.0 Y=3296.86408X+1555.43423 0.9993 0.10 0.4
N e 0.2~1000.0 Y=6565.91124X+29564.82308 0.9996 0.80 2.8
TN T R T 0.5~200.0 Y=6920.95617X+47422.85632 0.9994 0.03 0.1
BN YN 0.5~500.0 Y=316.71257X+188.56740 0.9997 0.40 1.5
T2 7 PR TR T 0.5~1000.0 Y=198.86728X+774.13931 0.9999 0.50 1.5
B ST 1.0~80.0 Y=13147.33472X+9721.72214 0.9994 0.09 0.3
3L T 0.2~1000.0 Y=6098.23494X+4131.39673 0.9993 0.07 0.2
R 3 0.2~200.0 Y=22185.38550X+4408.65197 0.9999 0.04 0.1
&6 10 THEMS ENMAREER S K Z B (n=6)
Table 6 Recoveries and precision of 10 kinds of phytotoxicants (n=6)
TR K- RSy JinkroKF il

b4 Fk RSDs/% L&Y AR RSDs/%

it Apg/ke) [ % /% ° s Apg/ke) EIERA °
0.5 106.6 3.8 0.5 108.2 6.7
TN T 25 113.0 4.6 TN TR 2.0 91.7 2.8
10.0 94.4 2.3 10.0 89.7 3.4
2.0 101.2 5.3 1.0 102.6 8.7
N 2 5.0 113.8 47 N e P G R 3.0 112.1 4.0
20.0 99.9 5.1 10.0 102.1 4.9
0.5 93.7 2.7 0.5 94.4 1.8
TANTELT 2.0 107.7 4.0 S 2.0 101.4 3.3
5.0 97.1 2.6 10.0 99.6 3.1
1.0 94 .4 5.3 0.5 90.1 2.9
T P s 1.5 104.3 33 12,35 2.0 90.9 5.4
5.0 91.7 4.4 10.0 93.4 3.7
0.5 93.6 5.8 0.5 89.5 3.2
BN EE DR 2.0 92.9 4.2 W2 3T 2.0 101.7 7.2
10.0 97.9 0.5 10.0 90.8 3.9
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