514 % 514 ) LERT e i T R 4 Vol. 14 No. 14
2023 47 A Journal of Food Safety and Quality Jul., 2023

2.4-

|BhE, MFR, 2 R, REM, LgE
(TERESA B S S A T AR B%, ES 610065)

# E: BN RS (green tea extract, GTE), 2 B AAREI(Oolong tea extract, OTE)FIZL 2% 2 B4
(black tea extract, BTE)X} 2,4- "5 4% Z R (2,4-dichlorophenoxyacetic acid, 2,4-D)SE B L lklis &k B 5+
KIS, A3k 50 mg/L 2,4-D 23 HIBCE 6.25. 12.50 F1 25.00 mg/L GTE, 6.25. 12.50 F1 25.00 mg/L OTE L4
K50, 100 F1 150 mg/L BTE AbFEBE D 44 IR JIG 2 96 hpf, (AL BB WEE D ik fiG & 5 LR . JET
R OWIEE, WE RS AOBERE . IR BRERLOC AT R, SR A b PR BE D fa iR IR AL E R . BR
2,4-D+BTE Kb FRLIFE BTE e B #2 st TR T i, Hofh b B4 A KA % 98T-. GTE F#1K 2,4-D S35t
ENIEH AR, 325 2,4-D SFEUWOBE N MR RS, 4/ 2,4-D SEWITEF.OAEE; MR, BTE N
2,4-D SRR DONRIGIE S & B E,; M OTE %) 2,4-D SEWKE LRI & & ELV B, 48 GTE.
OTE Al BTE Xf 2,4-D 8Bt fa I in & 8 8¢ 3 40 B oA 550V . CAE R ATERIVE T

KA 2,4- “ERA IR, SR, B R, LRI, S KA REH

Effects of green, Oolong, and black tea extracts on 2,4-dichlorophenoxyacetic
acid-induced embryonic morphological developmental toxicity of zebrafish
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(College of Food and Biological Engineering, Xihua University, Chengdu 610065, China)

ABSTRACT: Objective To investigate the effects of green tea extract (GTE), Oolong tea extract (OTE) and
black tea extract (BTE) on the developmental toxicity of zebrafish embryos caused by 2,4-dichlorophenoxyacetic
acid (2,4-D). Methods Zebrafish embryos were treated with 50 mg/L 2,4-D in combination with 6.25, 12.50 and
25.00 mg/L GTE, 6.25, 12.50 and 25.00 mg/L OTE and 50, 100 and 150 mg/L BTE up to 96 hpf, and zebrafish
embryos were observed for hatching rate, mortality rate, malformation rate the number of heartbeats, body length,
yolk and pericardial area of zebrafish were also measured. Results Zebrafish embryos hatched normally in all
treatment groups. No significant mortality occurred in the treatment groups except for the 2,4-D+BTE treatment
group where mortality increased with increasing BTE concentration. GTE reduced the rate of 2,4-D-induced

malformation in zebrafish embryos, increased 2,4-D-induced heartbeat reduction and body length shortening, and
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reduced 2,4-D-induced yolk and pericardial area. Conversely, BTE increased 2,4-D-induced morphological

toxicity in zebrafish embryos, whereas OTE had no significant effect on the developmental toxicity of 2,4-D-induced

zebrafish embryos. Conclusion GTE, OTE and BTE have antagonistic, no effect and synergistic effects on the

developmental toxicity of zebrafish embryos caused by 2,4-D, respectively.
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Effects of GTE, OTE and BTE on hatchability (A) and mortality rates (B) of zebrafish embryos treated with 2,4-D
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Fig.2 2,4-D exposure-induced zebrafish embryonic development malformation (A) and malformation rates (B)
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Fig.3 Effects of GTE, OTE and BTE on yolk edema rates (A), yolk enlargement and blackening rates (B), pericardial edema rates (C) and

spinal curvature rates (D) of zebrafish embryo treated with 2,4-D
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Fig.4 Effects of GTE, OTE and BTE on the number of 20 s heartbeats in zebrafish embryos treated with 2,4-D at 72 hpf
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Fig.5 Effects of GTE, OTE and BTE on body length of 2,4-D treated zebrafish larvae
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Fig.7 Effects of GTE, OTE and BTE on the pericardial area of 2,4-D treated zebrafish larvae
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