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ABSTRACT: Objective To establish a method for the rapid determination of malathion drug residues in Lonicera
japonica by colloidal gold immunochromatography. Methods The residual malathion in honeysuckle can bind to
the colloidal gold-labeled monoclonal antibody, inhibiting the binding of the antibody to the antigen on the

nitrocellulose membrane (T line) and resulting in a color change on the T line, this study analyzed the effects of
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various factors, such as pH, antibody addition amount, antigen coating amount, type of freeze-drying protective
agent, and Tween 20 addition amount on the test results. Results The optimal conditions determined were as
follows: The optimal pH for preparing the malathion monoclonal antibody (mAb) and goat anti-mouse
immunoglobulin (1gG) gold-labeled antibody was 9.0; the optimal amount of Tween 20 added was 50 pL; and the
optimal lyophilization protectant for the gold-labeled antibody was a mixture of 1.0 g sucrose, 0.5 g bovine serum
albumin and 0.5 g mannitol. The optimized method achieved a limit of detection was 50 pg/kg for malathion in
Lonicera japonica. Furthermore, the method exhibited high specificity for malathion; no cross-reactivity was
observed with isocarbophos, profenofos, phoxim or fenthion at concentrations ranging from 200 to 1000 pg/kg.
Method validation using negative and positive samples showed a false-positive rate of 1% and a false-negative rate of
0.5%, achieving consistency with the results from existing standard methods. The test strips produced based on this
method could be stored for one year at room temperature under sealed and dry conditions. Conclusion The method
established in this study is simple to operate, highly specific, sensitive and accurate. It requires a short detection time

and demonstrates good stability, making it suitable for the rapid screening of malathion residues in large batches of

Lonicera japonica samples.
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4:#R7E (Lonicera japonica)fE W& G 25 &[RRI 2541,
HAW RS . BB Z R, 7z FRERE
WA « PR MU SR AT 7 A S RAE PR R S AR o,
R AE I P BOR 258R B 1 IR D), AR
B R SRR A AL A R A A ML A 251
SRR — R A MU HOR), R R (R B 5 %
FRAERR A, W IR ARAEI R R 25 (RIS SRS
A SRBBE IR A E P2, 2 AR O TE IR
WELRMZ R . N RGMGE RS EL
PRI, s g 4 4R AESE o 251 b SO R AR Ak B RO A, 2
PRBEFLZG M BT A A B AT

HAl, Dhimisksk & kil g 2 S a5k -
BE i i 7 (gas  chromatography-tandem mass spectrometry,
GC-MS/MS)®! | 25 %4 AH €4 1% 1 (high performance liquid
chromatography, HPLC)!' . W& M 4 3% - & % ¥ (liquid
chromatography-tandem mass spectrometry, LC-MS)®145 | 4
i GB 23200.10—2016¢ £ i & A= [E 5 bnife. bk GHE
Myfc At rh 488 R 24 M ARG A=A AR EE = IE <A
tapE-IE ) , SEAETh ShERBEE HEFRY 0.1000 mg/ke.
HASCPIRHFIERIIFE AE A E T TR A R,
RISy P S B % . R B )G | AR R A B B
X AR D B R A v, T HL TGk 52 3 B 3 s A ) AN
R A PRIk, dEr —Fh b | HERG . R By i
TR 42 AR AE o T by i Ak B AR R — TR TR I 5
TAE.

G 2 MR (colloidal gold immunochromatographic
assay, GICA/WER—FIHR AR EbmCEoR, R, fafE, B

WFMIRARASEIS, TEAZI SRR 2 e,
R DU S AR O 2, il A RUB A B AR ic
ik, FAHESEOR, AT LASEB HRR 2510 &P i s
Rt ORI | FRESrESR, T ELERE R
RO AAIR, AEH I8 & B R AR A i i 2 ) A
KWPFERW: S XTHSCR PAA BB 2555 B, GICA XK
R AC 2 ARG H BRAR T 2845 T R AR ERLE, KRB B
i RN AR GICA PG 4 4R A6 H AR
WA B 5 TR M RS o I LA R T 25 b1 4
AE 04 o B, X T A B 4 B AR A b o A AR RN Tt A
A

AW T —F T GICA [ &ARAE h i ik
BA BRI Jy v o DA S RLAR B AR R C S T E
TEVA AR AR B JZ T 250, SEB 1 AR AE b Sh R iR sk R
AR PRSI, SRR PSSR SR UETT 5 — 2K, RERE T L
HR 2 R SRR RS R A 23R (50 ng/kg)o BRI
SRR R L T 5

1 MR5RE%

1.1 #R5RF

SRRSOk A R P A M T .

R TR RN 14 R TSR o N L £ 3 N = R 2 1
i (4l =99%, f#iE Dr. Ehrenstorfer GmbH A R); 4 I
145 [ (bovine serum albumin, BSA)(Zli & = 98%, %
Sigma 2\ A); S BRBEBURE . TR R 5 B LI
(malathion monoclonal antibody, mAb). -4 Fl 6Bk & H
(goat anti-mouse immunoglobulin, TgG)(JCH i i A= ¥Rk
AT, BB, S ah. W ER. R Y HCL(R



LERE Ul

BN, e RS S FEATIA DA D 4 AL Hh B Eh 55

HORIN 37%), EATR. Tween-20(50 M4y (Bl Hi T LE 4k
R A A BRA FD); iTRET4EE BE(CN140, f#[ Sartorius
N WKE . REANER . PVC JRAR(EIGEE— R A
RRLZS L ); AR 4 A R (R R A AR W AT A PR W) S 3
), SEE KIS Al
12 UBEE5EF

FEZF BSA224S HLF 40T KF-CR§BE 220 g/0.0001
g). HM3035 XYZ = 4RI BRms 44 . CTS300 HzE# AL
ZQ2002 il v isi 1 VI ML (b 4 b 2E W BB AT R D),
TG16-WS 5 2155 3 250 HLCHT e IS WA R A B2 D)
250 J £ BT A (R A R AL RS IR S A BR A FD;
TD4K-Z 8 .0 ML (K W & N 52 36 L 28 A R 2 Al );
BILON-1000FD EL%5 ¥k TR AIL( ¥ Lh AN 5 ) 15 A BR
3El); UV-8000S 2250 T WL A6t B i (i o E5 4 IR
23H]); HITACHI HT7700 i 5 L BE (KR A Fl) o
1.3 WHE
1.3.1 JRARBER &

HERIAE I 3 mL 1% (M:V)FE S RIE T 900 mL B4k
B, 100 CHIIMEDRE, FIA 9 mL 1% (m:V)F iR ah v
WU IRAY, RSO @A U L o AR AR, fR
W5 15 min, FFEAHEEIE, RIFERIASE R B
IKEFE 900 mL, 4 °CHEEIEAE
132 BRhLERELEE

IR ST RSB BB AN AN, 8
TR SR A R G Vs A (06 . DTTE B, LAHA R il 4% 1Y
g uNYpigiie

BRTEREE: B 20 uL A S VA TR A T Y 4
W |, 7£ 37 °CIFE 10 min J&, MR 0%, #E=EIR
EAT T M, 2o 3 i el U0 5 e 1Ak 4 Ok e A A /N A 35
— M, ORI RIS, E— AR A A Y R
133 KRAREFRAFNES RELELT

JE A A r i &1 A BIBEC | mL AR ST
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Fig.1 Schematic structure of GICA test card
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T M C iy B AANENL, S BT ASRIR T OR3P 70 FH Ak O
e
13.7 HAIER

(LyFr s R

TRV GICA, HBILAAMES A IR, i
— BB INbRSER:, BD S HiARuEy ki : 0. 10, 25,
50, 100, 200 pg/kg; %M 1.3.5 S XL HEAT 00 5 45
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JETCUARTRIZY, DRI R 0 E AR G i 46 (P 2A)
BESTRBIREA R oR: BAEFRAE 20 nm, R/
—B, A5, BE— B UEB BRG] 5 R (] 2B) .

A B

2 RS MI(A) R (R4 BT U A K (B)
Fig.2 Appearance of colloidal gold solution (A) and transmission
electron microscopy photos of colloidal gold (B)
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Fig.3 Ultraviolet-visible absorption spectra of colloidal gold and
gold-labeled antibodies
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W ERIBBE Ag IR R EE 4 BIF R 0.20, 0.40,
0.80 mg/mL R/GHFATEME, WIS LA I ek
WRIETE 0.40 mg/mL B, FIPEECHIIR, BEAFYERT HECHI
(&1 4). R, ATEARRSE 0.40 meg/mL Ay g i ik i .

0.20 mg/mL

[i!!ﬂl

&Qtss

TEr- B + FEdk.
K4 Pl

Fig.4 Results of optimal antigen encapsulation
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232 FARFAFHRALLE R

SHIIMA 3.0, 6.0, 12.0 pg LHHBE mAb AT
ATUE B HI0A 6.0 ng ST mAb B, 25 FAXTERY T 28
SAAVEWI(ELS), H PR IRRPIISCRET, e B A e 2
Ko PR, AT RIS fE B A mAb ITARER 6.0 pg.

3.0 ug 6.0 ug 12.0 pg
- + - + - +

H:3.0, 6.0, 12.0 pg A5 NMA 3.0, 6.0, 12.0 pg Hifhk,
F 5 modEbikiric mas R

Fig. 5 Results of optimal antibody addition
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BARPUAT £ A IS pH BN 9.0,
2.3.4 Tween 20 HAnFhghEALLE R

FE L B 5 I Tween 20 RE NS S0 & FRPTIATE NC
JiE b 2x t BRIE ZE AR ABIEFE 0Bt TR TRI Y Tween 20 #S A0
I SCR (B 7). GEAERI: TR R A — 2 AR
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FREER, T LR OIS, MR ARINER . A

50 pL Tween 20 i}, T 8B HIR

AEGEE
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L UL

Kl 6 pH ik R
Fig.6 Results of pH optimization
0 25 uL 50 uL 100 puL

, ATLUHIAE 50 pL Tween 20

~—
’-'L

:0. 25, 50, 100 pL 435128 Tween 20 I .
{7 Tween 20 /S [Rl AN B A6 45
Fig. 7 Results of different spiked levels of Tween 20
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Lo e
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&8 AN B4R T O AP 70 ARG 2 S
Fig.8 Results of different lyophilized protective agents
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FIA UL ERACIE W 7 vk, AT T AN R R % 5 hi fit
BRI (1), SR BR: DR ARBEINRKERTET
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Table 1 Limit of detection of malathion (n=5)
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ng/kg
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LEA
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Table 2 Results of cross-reactivity (n=3)

AR oy o eATPL sk
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K I B 200 - - _
[ESpLY 1000 - - _
R il
GESRTH 400 - - _
B 500 - - _
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XoFF ST TR, M IR (R 3)F M £ 200
A FAERE S CC DR BB AR TE) , T 2 FIBHME
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TREAEZH 0.5%.

®3 DHRBRERMNRER
Table 3 Results of rapid detection of malathion
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Table 4 Results of determination of malathion in samples by
GICA and comparison method (n=3)

sty i VKD Gloa RIAER SO (ueke)
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0 - - - A 2]
i 50 + + + 51
. R
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200 + + + 188
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TRAF 1 4F,
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Table 5 Stability determination (n=6)
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[T e 1 A5Gt R
HREE/C WHE/H 2 (FER 50 pe/kg
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25
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12 - - - + + +
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S B UE T S S B 5 R B SE PR AR, 1ET S B EE
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WO 63 pglke, [RIIN AT IERIES R L B, BiI7E
SRR 3 R R 2 H ik S AT A 6 2R e — B

*6 MESRETAMZREBIRNER(0=3)

Table 6 Detection results of drug residues for Lonicera japonica
samples from market (n=3)

B L P s B
B : BA YT GICA (ug/ke)
FHERE & 199 1 1 - - - _
BPERE 5 2 198 2 + + + 63
BRI %/ % 0.5 3 - - _ _
1B BA 1 3 /% 1.0 4 - _ _ _




%1 B, S R S RN IE PREAGI B B AL TP Y S 59
& 6(50) WERR IR R SO0, ASBIFSE 5 08 T R 2 At A A A A T
oy GICA BTk MBI, X5 o HUE BRI RN T, 1R (5
. (e be) SHAE R B A AT ML
p - . . - 23
7 - - - - [1] ERZMZEN 2. hEZE 2020 SEA—FB[]. Lat: shEBEARBH
8 - - - - Jikt:, 2020.
9 - — - - Chinese Pharmacopoeia Commission. Pharmacopoeia of the People’s
10 _ _ _ _ republic of China, volume I [M]. Beijing: China Medical Science Press,
2020.
- - - - - 2] EESE, BN, XU, 5. SRS S £ AT A R
12 _ _ _ _ FAEBFFEL]. IRl RlE, 2023, 55(11): 115-121.
13 - - - - TANG ZQ, CHENG XM, LIU Q, et al. Study on the correlation between
14 - - - - external characteristics and main active component content of Lonicera
15 _ _ _ _ japonica [J]. Shandong Agricultural Sciences, 2023, 55(11): 115-121
s - - - - (3] A4sirk, GRAl, M. SHUEROFGERD). Rk 52, 2022,
24(2): 178-182.
17 _ - - _ LI KJ, SHI LD, ZHOU HL. Research progress on quality of Lonicera
18 - - - - japonica [J]. Food and Drug, 2022, 24(2): 178-182.
19 - - - - [4] FH, L8, HHF, % T OuECHERS k-BFTHRA G-
20 _ _ - ~ RIS TR Y 5 R 2kt v 35 R HLBEAR 255K B i R A (], 24

3 WHit5%ER

SRR R SR A SR RE A R
WE L BRAEI I 2Tk ), TR R N A R
BEAFBIARCR, B2 00 F a4 Ao, B
PO e AT o P Ao 2 B R A 28, R
BB IEAE B A i R 2k A R EIR P H, o
] 24 L S S 4 AR A P EL R A 5 B R T R
SR X AT RESE T AR 22 4 AEAE i P B A G I 2 T4y
BB — A EE A

AR BE AR AL 2 B A, SRR R AR A 2
B3 B 0 PRl ARG I v R A T A T AR, E R T 424R
TE A BB A 25 5% B ARG I 12 A ASOAR i 3 g 32012,
TC T P L R KIBAAGIN R o AT 36 A
S RPEEHTIRE N T AR i P SRR AR B
KRy vk, SERZ R BRI AR 50 pg/ke, I
A 1E Z A7 1E(0.1000 me/kg), UhHAI% T BB,
FFAER [, A2 AR B R HoAt i A ML b &4 Ok
Jctm i, DUIRLEE. FPEBE AEERBE AN AR T R B R, T
W2 1 BA AR R Sk o A T A MRS I T 3
W, REEYERR 1.0%, RAERR 0.5%, XA AT IR
DR S AL B L A 2, S B SR R A R 0 7 A T —
TR TP (AAESEBRME T, FEAKI 45 R 5 <M i -
T06 Jo T R 25 SR — 3, U3 H 3 AR T v A R R 7
i 25 S HER v A o ARSI AT T A [RIAE 0B T A Az
IR 2 5, RIULE 1 AE LUK I 25 S vEnf . Fan,
FEAAHSCER , PHEAT AR B | AR TR ARG S e

ok, 2016, 36(1): 122-128.

LI JC, WU JL, QIN JP, et al. Rapid analysis of 35 organophosphorus
pesticide residues in five Chinese herbal medicines by QuEChERS-ultra
performance liquid chromatography-tandem mass spectrometry [J].
Journal of Pharmaceutical Analysis, 2016, 36(1): 122—128.

[5]1 X, XTwE, BElE, 5. GC-MS ILIAE 18 FpZibtrh ik 25k M
[3]. Padb2haedea, 2017, 32(1): 9-13..

LIU J, LIU XF, FAN BJ, et al. Determination of pesticide residues in 18
kinds of Chinese herbal medicine by GC-MS [J]. Northwest
Pharmaceutical Journal, 2017, 32(1): 9—13..

[6] LI Q, ZHANG J, LIN T, et al. Migration behavior and dietary exposure
risk assessment of pesticides residues in honeysuckle (Lonicera japonica
Thunb.) based on modified QUEChERS method coupled with tandem
mass spectrometry [J]. Food Research International, 2023, 166: 112572.

[71 GUO K, WU X, ZHANG F, et al. Deep eutectic solvents-based
ultrasonic-assisted  dispersive liquid-liquid microextraction for the
determination of organophosphorus pesticides in honeysuckle dew
samples [J]. Molecules. 2024, 29(14): 3423.

(8] X7 L. M S5O 1 - B AR I K i DRG], fb T4 3,
2021, 4: 76-77.

ZHAO WL. Determination of trace malathion in water by ultra
performance liquid chromatography-mass spectrometry [J]. Chemical
Enterprise Management, 2021, 4: 76-77.

[9] WU P, WANG P, GU M, et al. Human health risk assessment of pesticide
residues in honeysuckle samples from different planting bases in China [J].
Science of the Total Environment, 2021, 759: 142747.

[10] MATOS F, CASTANHEIRA F, BARROSO M, et al. Development and
validation of a multi-substance method for routine analysis of pesticides in
post-mortem samples by ultra-high performance liquid
chromatography-tandem mass spectrometry [J]. Journal of Pharmaceutical
and Biomedical Analysis, 2024, 245: 116176.

[11] SALEHI E, DEHGHAN K, NAJARZADEKAN H, et al. Natural
thymol-tert-butylhydroquinone-based deep eutectic solvent/vortex-assisted
dispersive liquid-liquid microextraction for organophosphorus pesticide
extraction in water samples [J]. Journal of Separation Science, 2025,
48(11): 70315.



60 B 2 4 AR I 27 4 $17 4%
[12] JAzHI, Hok, &5 Q%mimlﬁﬁm&?ﬁ& PR A I S AT SR A [22] SHU Q, WANG L, OUYANG H, e a. Multiplexed
K AR fg B (D], B A A R R I 2E 4R, 2020, 8(15): immunochromatographic test strip for time-resolved chemiluminescent
5337-5342. detection of pesticide residues using a bifunctional antibody [J]. Biosens
ZHOU JM, FENG B, ZHI JH. Development of a colloidal gold Bioelectron, 2017, 87: 908-914.
immunochromatographic strip for rapid detection of dicofol and its [23] Fif, ZEfE, g&]ﬁﬁ L AR AN 18] s 2 A ARG A AL A 24
application in tea [J]. Journal of Food Safety & Quality, 2020, 8(15): FREA[I]. b B I2ER, 2015, 6(11): 4409-4415.
5337-5342. WANG H, LI GH, ZHANG Y, et al. Detection of organophosphorus
[13] T, fLAE%E, e, % RIKESENHAR LHAEIMNEA F3Rk R pesticide residues by colloidal gold lateral flow immunochromatography
W R ARG Ty TR L B R (], P E 22 AR AR, 2014, 49(19): [J]. Journal of Food Safety & Quality, 2015, 6(11): 4409-4415.
1682-1686. (24] LHh, T8, T, 25 S ERRIR D). B
WANG YT, KONG WJ, YANG MH, et al. Colloidal gold chromatography FHE, 2015(4): 34-35.
and its application progress in rapid detection of exogenous harmful LI HW, WANG L, FAN CY. Propagation and cultivation techniques of the
residues [J] Chinese Pharmaceutical Journal, 2014, 49(19): 1682-1686. medicinal plant Lonicera japonica [J]. Modern Rural Science and
(4] BHRE, KA, T, 5. RIS HAR R FAL5 R Tochnology, 2015(4): 3435,
Eﬁfﬁﬁwﬁﬂ AT I 2, 2022(1): 41-49. (25] S, WUIE, BOAL 4. b2 HAE N U E S A DA AR
LUO JX, ZHANG G, SHEN ZB, et al. Research progress in the U1 WASESBEZ, 2011, 7(7): 23-25.
application of colloidal gold immunochromatography for pesticide residue YI SR, SHEN ML, HUANG Y, et al. Integrated control techniques for
d?tection [J];Qua]ity and S?fetz ongro—‘lA)roduct.s, 2022(1): 41-49. common diseases and pests in the Chinese herb Lonicera japonica [J].
[(15) 3, TRIL, BREUE, S5, Bl G 2 BT AR BRSO E L ih % Asia-Pacific Traditional Medicine, 2011, 7(7): 23-25.
|'|| e 2% ﬂ‘ .
ATSSELID. T TAFHE 2019, 40013 355 364, [26] 47k, BUBTH. SHUER LFI SRR DA, SRR
GONG P, WANG SY, CHEN XF, et al. Research progress on colloidal $%,2012(22): 134
gold immunochromatographic strip technology and its application in food LI B, WEI XT. Identification symptoms and control methods of discases
zafety detecnor‘l‘ [J]. Science and Technology of Food Industry, 2019, and pests in Lonicera japonica [J]. Modem Agricultural Science and
13): —.
St - Technology. 2m2@2): 134
1 g i BE AR AR M A
- MR, ok KA ;WIJ it 2023 1410); 3290-325 (270 A, LM . HUIIREL AR RA GCMS i i
Y AR ALL s 5 : . .
ST Fih e R (10): 3290 M AT SR, B, 2023, 10: 1370-1380.
ZHI JH, MENG C, ZHOU JM. Development of an amitraz colloidal gold
. . . X . LEI ZY, SU GL, LI P. Research progress on high-throughput GC-MS
immunochromatographic strip and its application in honey [J]. Journal of i K K X . i i i
. rapid detection techniques for multiple pesticide residues in plant-derived
Food Safety & Quality, 2022, 13(10): 3290-3295. .
. foods [J]. Journal of Instrumental Analysis, 2023, 10: 1370-1380.
[177 WANG Y, FU Y, MIAO K, e al. A colloidal gold e ) s
. . . . L . [28] Z7%dk, BirHR, fEM8 L. QEChERS 4RI LC-MS/MS H A 44
immunochromatographic method for rapid screening of imidacloprid
A - TEFARZIERER (). | AL L, 2021, 16: 245-248.
residues in Chinese herbal medicines [J]. Journal of Chromatography. B, ;
LI DP, GAO YJ, REN SM. D ici i i
Analytical Technologies in the Biomedical and Life Sciences, 2024, 1244: » GAO VI, S ctermination. of pesticide residues in
124240 Lonicera japonica by QuEChERS extraction and LC-MS/MS [J].
. o & s e LAY Gi dong Chemical Industry, 2021, 16: 245-248.
(18] SFEE, XUSCH, etk % SRR S S ZHTIR R4 A G Hangcong " hemica h “S&ry s "
FEFR VS TR, A0 TR, 2018(2): 74-79. [29] RA&E. AL M E XA TGP FiFHR 2020, 38(14):
WU YH, LIU WJ, WU YH, et al. Quantitative detection of salbutamol in swine 104-105. o ) ) )
urine using dendrimer-mediated colloidal gold immunochromatographic strip 'SON(.} R. Application value and economic benefit analysis of Lonicera
[7]. Bioprocess, 2018(2): 74-79. japonica [J]. Seed Science & Technology, 2020, 38(14): 104-105.
. T 57
[19] B4, W, ®HA % SR ABRR Rk B0 TR TR, SROEH, 5 SRR B ARSI RLL R i
- 2k 25 K=d - 26—
FCBEBIFELT]. frihe 4 S, 2025(8): 7173, 79. PRI RN, ARZRIAE S, 2020, 41(5): 26-32.
LUO JX, HUANG XY, HUANG QH, et al. Comparative study on YE GB, ZHUANG HQ, ZHU GY, et al. Pesticide residues in Lonicera
detection methods for organophosphorus pesticide residues in vegetables japonica in China and progress in pesticide registration for disease and
and fruits [J]. China Food Safety Magazine, 2025(8): 71-73, 79. pest control [J]. Pesticide Science and Administration, 2020, 41(5): 26-32.
[20] XBHE, U, KEk, 5. BeIRR ReHT v RIS (1] AR, A1 A, BEGL. A HLBRSARHUTA 25 e S UL P AR DL

(21]

WG A2 8% B LEBCHFSE D). Ll B2, 2021, 49(4): 191-197.
DENG JJ, YANG LF, ZHANG FS, et al. Comparative study on rapid
detection of pesticide residues in fruits and vegetables by colloidal gold
immunochromatography and enzyme inhibition rate method [J]. Journal of
Anhui Agricultural Sciences, 2021, 49(4): 191-197.

SResse, EHRER, EIRIT, SR 4 FATHLBER 24 Syl = pTist
HRARIIBTRILT]. ILARFHCEER, 2019, 40(8): 10-12.

ZHU LL, WANG LC, WANG ZQ, et al. Development of a colloidal gold
immunochromatographic strip for detection of four organophosphorus
pesticides [J]. Shandong Journal of Animal Science and Veterinary
Medicine, 2019, 40(8): 10-12.

[32]

FABEBEAG[I]. A 24, 2018, 43(11): 2333-2338.

LI JX, SHI SM, XUE J. Residue levels and risk assessment of banned and
restricted organophosphorus pesticides in Lonicera japonica [J]. China
Journal of Chinese Materia Medica, 2018, 43(11): 2333-2338.

JA, R, SLITE, AF. SHRAE A HLBESA I s Oy ik KAk
RBLJARE[T]. FEBUCHZY, 2016, 18(9): 1148-1152.

GU Y, XUE J, JIN HY, et al. Establishment of a determination method and
investigation of residues of organophosphorus pesticides in Lonicera
japonica [J]. Modern Chinese Medicine, 2016, 18(9): 1148-1152.

(TS ReEE 25 %)



