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Residue and long-term dietary intake risk assessment of

albendazole in rice

TAN Minyi, DENG Kaihua, YANG Lihua®, DUAN Jingjing, YAO Simin, HU Yangyang

(College of Environment and Ecology, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: Standardized field residue trials of albendazole on rice were conducted in 12 locations including Hangzhou,
Hefei, and Changsha in 2018, where a high-performance liquid chromatography method was established to determine
its residues in rice, enabling qualitative and quantitative analysis. This study also investigated albendazole residue
levels, degradation kinetics, and storage stability in rice, and evaluated the long-term dietary intake risks of its residues
for different populations. The results showed that at spiking levels of 0.05, 0.10, and 1.00 mg/kg, the average recovery
rates of albendazole in rice ranged from 78% to 106% with relative standard deviations of 4% to 9%, and the limit of
quantification was 0.05 mg/kg. Storage at —20 °C for 24 weeks resulted in <30% degradation across all rice samples.
Its residue degradation in rice grains followed a first-order kinetic equation with half-lives of 8.66-11.55 days.
Following three applications of a 10% albendazole suspension concentrate at an effective ingredient dosage of 150 g/hm?

with a 7-day application interval and pre-harvest intervals of 14 and 21 days, the final residues in brown rice, rice husk,

WFsHHEA: 2025-03-13 &EHHA: 2025-10-15

EHEUE: HImE AARHEIEG I (20231150072); KA AEATHT AN ZRiHR15T H (s202410537049)
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PR, 2R 25K R KRBT Y b2 5T, 44067507@qq.com
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rice grains, and rice straw were <0.08, <0.08, <0.07, <0.20 mg/kg, respectively. Risk assessments on dietary intake

risks based on brown rice consumption patterns among different age and gender groups in China, Pakistan, India,

Bangladesh, Argentina, and Thailand, as well as the total dietary intake risk in China yielded risk quotients below

100%, indicating acceptable long-term dietary exposure from brown rice consumption.

Keywords: albendazole; rice; residual amount; storage stability; dietary intake risk assessment
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TR KRR 20 P AR BB , il 24 9] s A AU o i
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Table 1 The recovery and relative standard deviation of albendazole in rice(n=5)

I S Pl AR R 2/%
(mg-kg™) IFREERRL  IAREEAL2  OMARERAL3  IARERARA  IARERMES PR

Rk 0.05 99 97 96 104 88 97 6
0.10 110 104 103 98 96 102 5
1.00 108 109 101 110 103 106 4

iE 0.05 78 80 75 70 88 78 9
0.10 103 108 110 94 91 101 8
1.00 95 99 105 102 92 99 5

JiETa 0.05 78 80 73 75 85 78 6
0.10 95 98 85 88 82 90 8
1.00 95 98 105 91 107 99 7
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Fig.1 Chromatograms of albendazole standard solution and spiked samples(1.00 mg/kg) in rice brown rice, rice husk, and rice straw
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Table 2 Analysis result of variance for effects of matrix and spiking level on albendazole recovery rate

RIS Sl I 287 50 A ¥ F P

B IEAR R 4203.200 8 525.400 14.157 <0.001
A 401 577.800 1 401 577.800 10 820.959 <0.001
9711 1288.933 2 644.467 17.366 <0.001
WK 2380.933 2 1190.467 32.078 <0.001
RS K 533.333 4 133.333 3.593 0.015
R 1336.000 36 37.111

Bt 407 117.000 45

BIE ) Ait 5539.200 44
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T47F0.825 2, RUBIERCRESF . RIKtiZ52 h
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RS A B 22 T R 1 SRR TR 1 43 1) 2R0.503 6.
0.706 5. 0.539 4. 0.555 4 mg/kg, HJGrkEEHEE
i [ P9 B K TR 0 T 8 o WV . IR T
VR E . M RS TP i 22 TR 2 12 5
W5 5111.55, 9.90, 8.66. 9.90 d. MNBZH
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Fig.2 The degradation dynamic curve of albendazole in rice

grains from different regions
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Table 3 The equation for the residue degradation of
albendazole in paddy rice and its half-life
Hord MRS IR AHIC ZR AL W/
WA C=0.286e 0 0.862 6 11.55
WYy C=0.228e % 0.8390 9.90
TLPEFE S C=0.293¢ % 0.853 8 8.66
AR C=0.275¢ 007 0.8252 9.90

Vs COmIh KRR AR I R 5R R i
LIAOZFRIP SR, NIZ I R AL AR 5
JeREME, MR . MRS, N2 H
RIDCREM R R EE T 2554 TR R

B, WKV, LA . RN X E G
JE, GREETIEG, RIL, X 3HLA AR 2 I R R
filf i R B
23 AMZEREKEFIFKREKTE
MERARTH, TERRBIR 214 dis, BEXK
FA5e . R AR AT th N 22 1 R 19 5% BE 1 40 5 o
<0.05~0.08, <0.05~0.08. <0.05~0.07, <0.05 mgkg;
FERE B AR Wi 24521 di, N2 R RAEREK . R
7o T FIREAT Rk B i 45 <0.05. <0.05.
<0.05, <0.05~0.20 mg/kg. HULAT UL, KEK | FH
FC . R TN B 2 TR R 5k B i E SR ] B A Y
SERCTIREAG . 7ERR BPR U2, 14 diF, ZKFREAK
T2 1R R i 5% P (E(HR) M 0.08 mg/kg; 7EHE
BIRWKiZ21 dist, JKAEREK TN iR 2 I R ATHR<
0.05 mg/kg. FEPRENEIZE 23 CACHENITZE
B RAE /N T K H IMRLE 0.1 mg/kgl'2131,
{H 3 R B X KRR K T N 2 T R IMRL,
I R T KRR K rh N 3 22 TR R A I B MRL A
0.1 mg/kgPl, DR, AHIFFEHEREAR 2454 4= a1 g A
21 d,

®4 AMBPEARGEKEPHREKES

Table 4 The final residue levels of albendazole in rice

FE AR ] SR i/(mgkg ™) BRI E/(mg kg ™) M ik A/ (mg kg ™)
T4 #iJh14d <0.05(20), 0.06(1), 0.07(3) 0.05 0.07
ZhjE21d <0.05(24) 0.05 0.05
BEK Zij514d <0.05(21), 0.06(2), 0.08(1) 0.05 0.08
Zhj21d <0.05(24) 0.05 0.05
i #iJh14d <0.05(20), 0.05(2), 0.06(1), 0.08(1) 0.05 0.08
Zhj521d <0.05(23), 0.05(1) 0.05 0.05
TEFF #iJh14d <0.05(24) 0.05 0.05
ZyjE21d <0.05(23), 0.20(1) 0.05 0.20
¥ FESHRECH U A AL
24 ARZEAEREKEPEEREM LIE TR e B e R
INFEI3RIAL, 25 ST R AE G, B2 = of
~
AT A1 P R K (KI5 8 1 5% B s Z ol
FAN, NREERLEROK . RESSHIRR P 7k g
My by —HEs v N 0.8 F
BRI . 7E24)E (168 d)A At ]
B2 W R AEKFRREK . R . R P 3R 075 3 8 2 16 20

R RA%~21% . 1%~17%. 4%~23%, HH
Wi 2 RAERE K . R 5 FIRS AT A B B R i [l g
K H83%~105%, X FHIAE3IFh /KRG R T,

i)/
3 A EfEiEATE T A% E R EKFEHHIREE(n=2)
Fig.3 Residue levels of albendazole in rice across different storage

periods(n=2)
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VA 22 TR 2R A 38 1 fith A 4 0] 7 o A 32 15 R
30%, FFENY/T3094—2017 AW EE AR 7 i
A 25 5% BR i R e Mk i v U] ) DML .
AU, FEREHEIRE H—20 °C . AT 1] 24 & it
S IANA], PN BT 22 T R AR 3R K RS Sk R R Y H AR
FE o ASBIFSE HH (]330 SR A A A 78 43 A A 0 i 4
FAEVE P E P ARAT R 1 24 8, XU B A 5T 0 25
AT DL MK R RE i R 22 T R A AR B i, O

E T 5 R 0 AT S FERA M

25 AMZEINERZENEITM
SR, 3 AR I 2 B 2 FINEDLY

0.000 882 7 mg/kg, [FADIAI1.77%, RQ/NF100%.

PRI, 4 BEAERE R 2 R 245 Y S E /K R vt 1 10%

P22 TR R AT, X i [ AR A 237 A

ANPIHEAZ (R IR KRS

x5 ETHEERKRANERTARZARNKAERREMNITMER

Table 5 Long-term dietary safety risk assessment of albendazole in brown rice based on the Chinese dietary pattern

S it/ E =155 LK T lil%jﬁﬁﬁ H  HAFsAR R /%
(kg-d™" (mgkg™) BEAR/(mgkg!)  (mgkg!)
K B HC 0.2399 0.05 B E 0.000 190 3
T S Ll b 0.138 5 0.1 CAC 0.000 219 8
HAth 452 0.0233 0.1 CAC 0.000 037 0
REBGE 0.0915 0.2 CAC 0.000 290 5
KR 0.0457 0.2 GRS 0.000 145 1
JESTs 1.028 6 0.000 882 7 0.05 1.77

MFRORTH, AFEAFEIRQEIFAERRES .
AHE T HE 20~65 % BUAE N RQ(0.68%~0.76%)
2~12% JLEHIRQ(1.02%~1.22%) W i B i, Ak,
TERE NS, PR R 5 800 XU 25 4%
RAEH, TESMER BB, E DM AR K
AN 22 TR 22 9T 1T I B9 i BT RQI R bk,
XFEEHFHEBEESEARKNER T
PR o A [ S [R) AR ] o, 52 80 A ] g XL
AT ERFREMEMRE, JLE RS
T I B v P T B A XURS: , L IPE 2K XU 2 B A 1
WK ETRENES SR, ENEHEHRHERRA
[T TE . ZBELERRQMNEAR, ZorEMRQE
TRV sEHAMWE, EEIJLEH WIRE PRk

BARK A RERAEF TSt B SRREA
SEAHMT, H M AR O A AR, T AR K R
1 L P T I Y R B A 8 o FEBTARAE , XU
O3 A R ILIE W E R . LEMRQA &, AR
LRz, WAEE R, B R e~16%
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Table 6 Results of long-term dietary safety risk assessment for different countries and populations based on the final albendazole

residue levels in brown rice

% NG it kg B AR (gd!)  BEKNEDI(mg kg ™) RQ/%
r | 0221 2~7% 17.9 218.30 0.000 610 122
8~12% 33.1 336.00 0.000 508 1.02
13~19% (%) 56.4 461.80 0.000 409 0.82
13~19% (X&) 50.0 368.80 0.000 369 0.74
20~50% () 63.0 475.70 0.000 378 0.76
20~50% (L) 56.0 386.90 0.000 345 0.69
51~65% (9) 65.0 461.00 0.000 354 0.71
51~65% (L) 58.0 391.80 0.000 338 0.68
>65% (5H) 59.5 398.80 0.000 335 0.67
>65% (&) 52.0 326.30 0.000 314 0.63
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B A[E AR 2H Wi kg REKBEAR/(g:d")  BEOKNEDI(mg-kg™) RQ/%
ELELrHRT 36 ¥ 12 91.00 0.000 380 0.76
6~16 % 26 272.00 0.000 523 1.05

AR HE>165) 68 576.00 0.000 424 0.85

AL PE>162) 55 463.00 0.000 421 0.84

E[EEEs JLE(RZ10%) 25 40.00 0.000 080 0.16
BT 60 750.00 0.000 625 125

JRAEZC 45 750.00 0.000 833 1.67

da fiihrEE 0~13% 23 862.00 0.001 874 3.75
BEE13%) 54 1789.00 0.001 656 331

GVE(13%) 46.3 1522.00 0.001 644 3.29

BT AR E 01 JLEQ2~5%) 12.7 61.60 0.000 243 0.48
BAES HE 60.4 65.50 0.000 054 0.11

JRAEZC 50.2 78.60 0.000 078 0.15

ZEBI JLE(3~9 %) 19.95 88.97 0.000 223 0.45
HOH9~19%) 46.48 128.58 0.000 138 0.28
BAEAN(19~65%) 59.33 141.33 0.000 119 0.24

EINCREZV AN 54.53 118.66 0.000 109 0.22

Gk 55.34 149.58 0.000 135 0.27

Lotk 51.76 118.46 0.000 114 0.23
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