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A food hygienic study on edible flowers

Hideki OKAZAKI, M'asaru SAITO* and Takahiro NISHIMUNE

Abstract

Total bacterial counts and pesticide residues in edible flowers on the market were
investigated. Results obtained were evaluated food hygienically.

Only 20% of total samples were judged to be fresh from the total viable counts: In 55%
of the samples the detected bacteria were 10°/g or more. When these edible flowers are
used in a menu, the huge number of bacteria will be mixed with other foodstuffs. Many

~ samples were, therefore, to be treated with food hygienic caution.

Within the 12 kinds of pesticides analyzed, more than one drugs were detected from
every flower sample. Pesticides of higher densities were detected especially in Bell Rose.

- As the serving size of an edible flower isn’t so large, detecting pesticide below the
formally accepted residual limit seems not so harmful to our health. When the detected
amount corresponded to more than 10 times the residual limit, the flower seemed to be
not so safe food hygienically.

- From these results, we indicate the necessity of thése observations to be continued, and

of careful handing of edible flowers as a foodstuff of various menus.

Ke_y words : Edible flower, Total bacterial counts, Pesticide residue
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RI-l XXBREIB/HER

*v 79 %y Mppm) FINF 12 T %y M ppb)

Captan 0.01]Aldicarb 0.25
Captafol 1.00}Aldicarb sulfone 0.27
Metolachlor 2.00]Aldicarb sulfoxide 1.80
Propachior 5.00{Methomyt 10.0
Carbaryl 5.00§7 b5 32% v b(ppb)

Folpet 8.60]Propazine 0.033
THPI 10.0| Atrazine 0.046
Alachlor 10.0]Ametryn 0.053
HIVISY JL(NAC) % v +{ppb) Prometryn 0.054
Carbaryl - 0.25}Prometon 0.056
Carbofuran 7.00]Desethyl Atrazine 0.062
Pentachlorophenol 8.00] Terbutryn "~ 0.090
Iprodione 12.0) Terbutylazine 0.310
Dichlorophenot 25.0]Simazine 0.340
1-Naphthol 495]Desisopropyl Atrazine 0.800
20 YRR% Y F(ppb) Cyanazine 1.00
Chiorpyrifos 0.10]6-Hydroxy Atrazine 1.10
Diazinon 0.12Ih K7 5%y Mppb)-

Chlorpyrifos-methyl 0.14]Carbofuran 0.056
Pirimiphos-ethyl - 0.32|3-Keto Carbofuran 1.2
Terbufos 10.3}3-Hydroxy Carbofuran 16
Lindane 10.6§EPTC 340
Pirimiphos-methy! 19.8]3-Keto Carbofuran phenol 380
Disulfoton 26.2[Carbary! 740
Fenitrothion 159]3-Hydroxy Carbofuran pheno! 1,700
3,5,6-Trichloro-2-pyridinot >10,000{Carbofuran pheno! 3,000
~/ S )V¥ v Mppb) /83— #v hppb)

Carbendazih 0.10fParaquat 0.02
Benomy! 0.3 8] Methylbipyridinyl methy! sulphonium salt 0.002
2-Benzimidazolylurea 0.62]Diethyl paraquat ' 0.005
Thiabendazole 6.31Monoquat 0.94
Thiophanat-methyl 19fMorphamquat 13
2-Aminobenzimidazole 120}Diquat 113
Benzimidazole 68114,4-Bipyridyl 1,860
7AL3 K%y Mppb) Chlormegquat 3,300
Procymidone 0.80} 1-Methyl-4-carboxy-pyridinium 7,100
Vinclozolin 170 '

31—
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2,4-D# v (ppb) Loasx %%y Mppb)
2,4-D Propylene Glycol Ester 0.05}Dieldrin 0.45
2,4-D Ethy! Ester 0.05}Aldrin 0.22
2,4-D Isopropyl Ester 0.07}!sodrin 0.32
2,4-D Methyl Ester 0.12{Heptachlor-endo-epoxide 0.47
2,4-D Sec-ButylEster 0.13}Heptachlor 0.50
-12,4-D 0.70]Endrin 0.51
2,4,5-T 2.98{Chiordane 0.81
2,4-DB 3.95] a -Endosuifan 0.87
MCPA 7.80}Isobanzan 1.04
4-Chlorophenoxy-acetic acid 61} Toxaphene 1.95 |
Silvex(2,4,5-TP) 167|Lindane 15.2
Triclopyr 830 Chlorothalonit 1,590
pp-DDD 2,040
Phosmet 3,940
Profenics 5,000
pp-DDT 6,562
£ 0040=/W(TPN)* v b(ppb)
Chlorothalonil 0.07
Pentachloronitrobenzene 0.14
Hexachlorobenzene . 0.16
2,4,5,6-Tetrachloro-3-cyanobenzamide 0.29
2,5,6-Trichloro-4-hydroxyisophthalonitrile 18.7
Pentachlorophenol 29.2
3-Carbamyl-2,4,5-trichloro-benzoic acid 48.1
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®2 EHERTEOKRYRE(ppm)

BH IV AMY | $47 47) 2,4-D) ha Y% 19088 YRR 00508 haA 750 [ 5008 R 75V Y [N 52-b] A/ [ msab
h=%k=3 -1 ND ND! ND ND| 0.1> ND 0.02 ND ND ND! 0.37 ND
B—=k—a -2 ND| ND| ND] 'NDJ 0.1> ND 0.02 ND ND ND] 0.28 ND
h——3>-3 ND} ND| ND ND| 0.1> ND! 0.03 ND ND ND{ 0.01 ND
h—F—=3r-4 ND NDJ ND ND{ 0.1> ND 0.03 ND ND ND! 0.01 ND
h=%—-3-5 0.03 ND| ND ND} 0.1> ND 0.02 ND ND ND{ 0.01 ND
h=—sa3v-6 ND ND{ ND NDi 0.1> ND!  0.02 ND ND ND{0.01> ND

EAELED-] 0.16 ND] 0.20] 0.1>} 0.1>] 0.1> 0.02 ND| 0.006 ND! 0.16 ND
ELELED-2 0.23 ND{%0.26] 0.1> 03] 01> 0.02 0.037] 0.006{ 0.001{ 0.03 ND
EAELES-3 0.19 ND| 0.11] 0.1>] 0.1>] 01> 0.02] 0.036 ND ND{ 0.04 ND
EAELED-4 0.21 NDJj&0.25] 0.1>] 0.1>] 0.1> 0.02 0.035] 0.004 ND} 0.03 ND
EAELESS 0.22 ND|#0.42] 0.1> 0.4 01> 0.02 0.069] 0.005 ND| 0.10 ND
EALELED-6 0.13 ND] 0.9 ND 0.1} 01> 0.01 0.035] 0.007 ND] 0.16 ND
IARAER-] 045} 1518050/ 063! 0.1>] 01> ND]  0.059] 0.012 ND| 0.02 ND
IRER-2 #0.67! 15/%1.14] #1.2] 0.1>] 01> 0.04] 0.074] 0.010] 0.002! 0.02 ND
$iE7-1 0.04] 1.0} ND ND| 01> 0.1> 0.01 0.087] 0.005] 0.002] 0.02 ND
YIE7-2 0.04] 09] ND ND} 0.1> ND ND} 0.076} 0.003] 0.002] 0.02 ND

- BiE7-3 0.04] 1.0/ ND NDI 0.1>] 0.1> ND{ 0.132{ 0.004{ 0.003] 0.02 ND
HAIKES3-1 0.07 ND| NDj 01>} 0.1> ND ND 0.075 ND ND| 0.05 ND
BAICESD-2 % 0.55 ND] 0.04 NDI 0.1> ND ND}  0.085 ND ND| 0.03 ND
HALES S-3 0.0 NB| ND ND] 0.1> ND ND}  0.027 ND ND! 0.01 ND
BARELS-4 ND] NDJ ND! 01>] 0.1> ND ND}  0.09S ND ND! 0.02 ND
BAIKEZS-S ND ND{ ND! 01> 0.1>! 0.1> ND] 0.083] 0.003 ND! 0.01 ND
BqAKEZS-6 ND ND| ND NDi 0.1> ND ND] 0.124 ND ND! 0.01 ND
rL=7-1 0.10 ND| ND ND] 0.1>] 0.1> 0.02 ND ND ND] 0.01 ND
bL=7-2 0.04 ND| 0.06 ND] 0.1>} 0.1> 0.02 ND ND ND| 0.01 ND
=73 0.04 ND! 0.07 ND] 01>} 01> 0.03 ND ND ND} 0.01 ND
roz=7-4 0.12 NDj 0.04 ND] 0.1>] 0.1> 0.01 0.123] 0.003 ND! 0.02 0.1
rL=7-5 0.09 ND| 0.04 ND] 0.1>] 0.1> 0.01 0.172] 0.014 ND]%1.33 ND
rL=7-6 0.15 NDi{ 0.04 ND] 01> 0.1> 0.01 0.093] 0.004 ND|{ 0.02 ND
rZ7-7 0.22 ND] 0.09 ND] 0.1> ND}  0.01 0.041{ 0.007 ND{ 0.01 ND

b =7-8 ‘0.10 ND| 0.04 ND] 0.1> ND ND ND ND ND! 0.51 ND
rLZ=7-9 0.11 ND} 0.08] 0.1>] 0.1>} 0.1> ND]  0.026] 0.003 ND| %2.24 ND
kL=7-10 0.14 ND| 0.06] 0.1>] 0.1>] 0.1> ND!  0.047] 0.003 ND| 0.41 ND
NRro—-1 0.09 ND} 0.05 0.1>] 0.1> ND 0.03 ND} 0.005 ND{ 0.02 ND
EF35-1 0.04 ND! ND ND| 0.1>] 0.1> 0.02 0.200 ND ND] 0.01 ND
~ia—X-1 %0.97|%15.8{#5.79] 0.1 0.1 0.2 0.07 0.342] 0.020} 0.027] 0.10 ND
~)o-—-%-2 #0.89}212.0{%5.20] 0.1 0.1 0.7 0.04 0.390]%0.023] 0.032] 0.17 ND
~a—X-3 $1.09|%12.9]x644] 0.2 0.1 0.4 0.09] 0.366{%0.022] 0.034] 0.13 ND
~ig—X-4 #1.05{274.3{%7.88] 0.3 0.1 0.2 0.09] =0.869}%0.039] 0.041] 0.30 ND
~pn—-ZX-5 #0.831%14.9]%6.19] 0.1] 0.1> 0.3 0.05] 0.307] 0.018] 0.027| 0.12 ND
Ry b2Y—o—JLK 0.22}] 5.0{%0.37 03] 0.1>] 0.1> 0.01 0.114] 0.008} 0.002] 0.02 ND
{EA] ND| ND| ND ND{ 01>} 0.1> ND ND ND ND] 0.39 ND
TEA-2 0.05 ND| ND ND] 0.1> 0.1 ND]  0.028] 0.004 ND] 0.21 ND
{tA-3 ND ND; ND ND| 0.1>f 0.1> ND ND] 0.003 ND! 0.01 ND
=o%-1 $0.961%19.6] 009] 0.1} 0.1>! 0.1>] 01>] 0.088} 0.006 ND! 0.02 0.1
=F%-2 %0.73i%19.0] 007 0.1] 0.1> 611 01>} 0.057} 0.007 ND; 0.16 0.1
=F%-3 %0.84{%20.3] 0,07 O.1] 0.1> 0.1 ND| 0.064] 0.006 ND ND 0.1
=M-4 %0.581%11.9/%0.3 0.1} 0.1>] 01> ND}  0.034] 0.005 ND] 0.02 0.1
=8-S 0.15/%53.4| 010] 0.1} 01>] 0.1>] 0.1>] 0.102] 0.008 ND] 0.06 0.2
=1%-6 0.25]{%20.4] 0.12f 0.2/ 01>} 0.1> 0.01 0.267] 0.007 NDj 0.07 0.1
=R%8-7 0.24}%29.7 0.09] 0.1} 0.1>] 0.1>] 0.1> 0.089] 0.005 ND] 0.04 0.1
AEE8-1 0.35/%40.3 ND} 03] 01>} 01> 0.02 0.102] 0.008 NDJ %1.51 0.1
WHz4S-2 0.23[/#43.7|%0.26] 0.2 0.1} 01>/ 0.01 0.153] 0.015 NDI%1.10 0.2
Az53-3 0171% 83| 0.17] 0.) 01> 01>] 0.1>] 0.058] 0.006 ND{ 0.29 0.1
WH%E-4 0.12]%36.4] 0.19] 0.1 0.1] 01> 0.02 0.126{ 0.008 ND| 0.23 0.1
Wwzs-S 0.26{224.3[%0.23] 0.1] 0.1>| 0.1> 0.01 0.089] 0.00S ND{ 0.35 0.1
WH:E-6 0.19:1%30.0] 0.15; 0.1] 01>} 01>} 0.1>] 0.065] 0.005 ND! 0.11 0.1
W#z5S-7 0.24]% 7.9] 0.11 0.1] 01> ND 0.02 0.073}] 0.008 ND} 0.40 0.1

ND : R, 0.1> : MBANENLTTHHILERT, = :
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