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Release behavior of diphenoxazole hydrogel

ZHAO Lijuan'®  ZHANG Pengjiu' GAO Yue'™" ZHANG Hong’

(1. College of Plant Protection, Shanxi Agricultural University , Shanxi Key Laboratory of Integrated Pest Management in Agriculture,
Institute of Plant Protection, Taiyuan, 030031, China; 2. Department of Biology, Xinzhou Normal University, 034000, China;
3. Shanxi Academy of Analytical Sciences, Taiyuan, 030031, China)

Abstract: The half-life, gelation time, water lost, swelling rate and microcosmic morphology of the hydrogel were
determined by liquid chromatography-mass spectrometry, magnetic ‘stirrer and scanning electron microscope. The
results showed that diphenoxazole hydrogel could maintain.more than 15% moisture content after 24 h, and maintain
good swelling rate within 12h; Diphenoxazole can be évenly distributed in the microporous structure of the hydrogel,
with a half-life of 26.4 d.The diphenoxazole hydrogel made from Oxidized Koniac Glucomannan ( OKGM) and
Carboxymethyl chitosan( CMCS) can effectively heal plant wounds and prolong the efficacy.
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1 ##575% (Materials and methods)
L1 gAY

JEE 2 H 505 (KGM) 413 = 95% , Ruibio A F ; 2 R BESE 5B (CMCS) |, LR TURA W IR 250 W) 5 ik R 41, £ %,
B UL A 25T R ) 5 R R e I 2 R SR Ak T AT FRA AL

T IR (scilogex 24 7], MS-H280-Pro) , AR 4 7% B35 1k ] ( Waters 24 ], XEVO-TQ) ; FHli B8 ( H A H LA A,

s AT TR PR A IR T VY A B S B B P AL A (YHSW2019002) 7 JH I 908 2 B 2 At Ske AR VT 25% Bt 1o - LI s 3 4
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Hitachi SU8010).
1.2 SERTrk
1.2.1  SUABBESE A HME (OKGM) [y il &

FREL— & 1 KGM, FEREFIRAE T 8 A R 4lizk 4 KCM 57K 19 EL B 1:100( W/ V), A S LR 4k ( o 3
Fei 4 0.03% ) FFIR-GHE T 30 C RS R U 8 h A 2 B (SR LR 0.2% ) T B R S0 el iR 4
TR 3 W B IR AW ARBNA T A ZEACP BT 2 d, BRI, & 2B i b oA & R L K S S 77 1
-50 °C FL75 T4 13 20464k OKGM.

1.2.2 OKGM/CMCS ik FF PRI /K B s ] 4%

B —E ) OKGM Fl1 CMCS 18 HAKH , (#75 OKGM 1 CMCS AR BE I 5% 5 45 Bk FF PR JF 2515 i T N B o
2 IR — 7 LU BB A KRS, T e TR F) 20 mg- L7
1.2.3  JEBERT ]

1 OKGM FI CMCS/Z ik F BRI U TR & W ICTE G IR L. (10 em) AT 3 P (R SR SRUBRAR I 5 om ) Tl BRI
R B B RE RS LA 150 remin™ BEPRIE, VA -5 05 77 IR 0 56 42 40 85 4 [ U /N 3R ik, v JRS s 1)
R 3 Y TR T AR
1.2.4 AR L

K BERRE & (BRRR, B2 20 mm FIEE 10 mm) ‘BT 50 CHYEZ I T EH T AREERERIRA pH 7.4 B
g Pk RS TR 48 h. BBRIE MK M BEE , 31 FH U8 4R i R T 1 22 4% (9 IR 1R % I T 8 /K 95 e 119 o =, 1 1)
3 PRI TS AE R A 1 B0 5 K 3R (Swelling rate, SR) T R4

sk="""") 1009
W,
He W, W, 5 B RS R B AS T R i
1.2.5 JKFEKRER

B3 FRAT BB BRI 5 (BARIR , A2 20 mm, 85 10 mm) TEE BT IR AZEMK H, & 2038 2095 I8 48 5 BT AR
FRFFRREE. AR EUTE 50 °CFN S0% X EE 1 55 32 58 P, CE 24 b e HI 00 0 o 1) R o B AR AR R E S 0k A
3 YR TR R A RO RS . 5% & 3R ( Water loss rate JWER) ¢

W1-Ww2
W1-w3
Hodr w1 W2 H W3 )RR R G T A A
1.2.6  HHHEBE T
4 OKGM F1 CMCS/ Z< ik FF BRI AR I A998 R T T ZE A b 8 T RS N L 1 5 k.
1.2.7 2Rk B FRmE K B i 27 R 6
185 1) B8 ) 2R Tk AR B IR TR A T, B AR 3 R 4 20 mL. 435 F 1,37 ,14 28 35 42 49 d HUFf, LC-MS il

WLR = x100%

=

P

ER

PRI TR A 7K EER 500 mL 7K 12 30 min, @ 75 JE 4R EL 5 min, B 10 mL BYOEMA 10 mL Z1F , FFIIA 5 g &
fhah, RIZN R, T 5 L TR, 48 0.22 pom A LR, LA

IERE : AcquityCI8 EFEHN(50 mmx2.1 mm, 1.7 wm) , FHAH R ZNE: 7K (0.1% PR ) = 40:60, i :0.5 mL-min™ ; IEE T
Kz (ESIY) | 2 0 B A AR ( MRM) |, BAI45 HLIE 3.5 kV, JBUIARIS 900 L-h™", TR 450 °C; 4EFLHJE .20 V,
SN TR B TR CGER B TR 1406.55251  RAE L E .20 V58 0B TR B 7240, 406.55337.

ATy B R TR AMR R E R A PR 0.0001 mg-kg™", UL Jy 88.6%—97.5% , HXTHRHEM 22 2.3%.

2 R 57t (Results and discussion )
2.1 BERHTA]

it 3 EE R, BRI 0] Ry 35.6 s, #EATE S, W] BE R AE /K BEAL AT At F2 1 , OKGM 7224 T KA F b2 38 5,
{ifi OKGM fE 55 CMCS MYE 3 & 18 A R FLARR A A2 S B SR T LA S HK 190 24 235 ¥ A T 1 L e ek 7
2.2 KL HE

R H PRI 7K R 1 AR OK SR AE W) 8 h S RIS 7 24 h NIk B TEE M 40 k.24 h S TR K BRI T 15%
VL 1 7K 433X 22 B KBRS T LABEAT I B 1k 7K 4328 %, NI A 405 10 (A S R B AR A A 8.
2.3 WHRR

VA RSB VAL X R 45 1138 M iR W SR ) B B SRR SR AT 12 h R R AT 0K BB T, BECE B RS ik
IR TR ,36 h ZEAEFF.OKGM ,CMCS 2 E/KPER G, & R i 3£k & A, 4 in—OH ,.—NH, #1—COOH, A
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IKBEEAEAF] R AR B R AR AT PR AN P 1 7. n] LAV 3] | K B ISR i RAT % 2 FL AR 11 = 4 I 25 4544, K
BERRE 7N R B TR AR RS 32 78 R 2 AL, I SERFL R 2 3t 3 A A K BEE TR CMCS F1 OKGM. 2 [1] #1452 R AE 7l
WAL ALY RO 2% Ak R 731 1] LASS ST 70 A T2 A AL R -5 Z I8 iU R K BEIR IR .
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Fig.1 Scanning electron micrographs of difenoconazole hydrogel sections under different magnifications
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MRS 1 BHRAS VR TR T A A ik TR PRI (1 K BE RS T A B SRR y = 5970056 MG R BN R? = 0.9691,
A EWN 26.4 A5 5 S HIF 5T 2K ik A e B TR 0 E 2 P R IR T A b SR BT A0 A, LR 4 BN 15.3 d
12.8 d"' s BT ST A ok Y PRI K A HORE R AE AL 1 B8 1010 2 10.3dt! ! 538 DA ZE 0 AN ) 70 R 7 5 5L 14 55 P O 1t
NS, 4R, L CEVREA OK LS 3 R0 A A Sl Y B0 LR TRt 24 vk Bt AR 7 45 L LA, 7 B 4 v 9 3 Mg
FEIA A 13,1212 " AR (14 2 ik PR BRI /K R I SR A0 R I T 3k 26.4 d, 3% i T e R, 258005 DA SE K
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Table 1 Degradation dynamics of gel-coated difenoconazole
] /d 1 3 7 14 21 28 35 42 49
#ePE/ (mg-kg™!) 19.33 17.16 15.81 12.06 10.05 9.56 9.16 8.82 7.85

3 458 ( Conclusion)

ST AT SRR Y A SR 7% 4 ik Y s 7 95 s kil 30 1) 225 400 T 25 EL A 3 B 8 T I 45 5 4, 4k R 2R
M FT L4159 119 53 A SRFL 45 W P i FFY S mel (14 K 58 g il 70035 g Fsf [ 28 A 1, ELAE 24 h SR ATI SR AT LA 159% LA K
43, AR G405 T B LA BRI AL & M KBRS AR VR R JE 19 12 h DA AR R RAF RIS Kk, mT LA WA 4 5 1 o 3R
P8 TR, DTSR TF 28 s Y IR 7K 5 FG2 11%) 22700 o 2 ke R A s 1) 7 50 T2 1 31 ik 2l AN IF 9, 300 G/ 8 e ol 390 A EL A F
Al 1) 25 9 e R VRN e I R A AR 2T LUK I [ Y A 4 R
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