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Pesticide residue in foodstuffs can be a serious problem of

hygi enics. Mal ei ¢ hydrazide (MHD, |, 2-dihydro-3,6-

pyri dazi nedione, CHNO) is a comon sprout inhibitor used on
potatoes. No survey of MHD residue has been reported in Japan
because of the conplication of the official analytical nethod.

Chl or propham (Cl PC, |-nethyl ethyl (3-chl orophenyl)- carbanate,
C,OH,CINO) is a compn post-harvest chemical for sprout
inhibition, and has been reported in the residue survey of potato
and fried potato (Nagayama and Ki kugawa 1992). There is no report
of CIPC residue in potato chips in Japan.

In this study a simultaneous residue anal ytical method for two
sprout inhibitors — M.HD and CIPC — in potato chips was
establ i shed, and a market survey was carried out in Japan.

MATERIALS AND METHODS

The anal ytical standards of both MLHD and CI PC were supplied by
Wako Pure Chemicals Inc. (Chuou, Chsaka, Japan). MHD was

di ssolved in nethanol (MeCOH); the working standard was dissol ved
in HO MeCOH (1+1). CIPC was dissolved in toluene and diluted with
toluene for use as a standard. Florisil™ was also supplied by
Wako Pure Chenicals Inc., and added 10v/w¥% of HO and shaken
vigorously for 3 nin, and left a few hours. O ganic solvents and
anhydrous Na,SO,were the pesticide grade.

Sanpl es of potato chips were purchased fromthe supernarkets in
Nara, Japan, from Apr. 1994 to Mar. 1995.

The sanple was weighed 15 g-raw, and added 15 g of anhydrous
Na,SO, and 150 nL of MeOH, and honpgeni zed pronptly with Polytron
for 3 min. The honpgenate was filtered with Toyo No.5A filter
paper, and the resi due was washed with 10 nL of MeCH for 3 tines.
The filtrate and the washings were joined and added 30 niL of
acetonitrile and 150 nL of hexane, and shaken for 3 min. The

| ower |ayer was separated to cleanup for MLHD and Cl PC

measur enent .

One third of the lower |ayer was evaporated, and the residue was
di ssolved in MeOH The suspension was filtered with Toyo No.5A
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filter paper, and the residue was washed with MeOH for a few
times. The filtrate and the washings were put together into 10 nL
test tube, and nmade up to 2.5 m, and then HO was added to mneke
up 5 nL. The test tube was added 2.5 nL of Hexane, and shaken
vigorously for 3 min, and centrifuged (3000 rpmx 5 mn). The

| ower |ayer was analyzed by l|iquid chromatography wth diode
array detector (LC-DAD) for free-M.HD neasurenent.

Two thirds of the lower layer were added 200 niL of 10% Nad aq
and 50 nL of hexane, and shaken for 3 min. The upper |ayer was
washed by 50 nL of 10% NaCl aq for 3 times, and dehydrated with
25 g of anhydrous Na,SO, and evaporated. The residue was

di ssol ved in hexane, and loaded to Florisil colum (10% hydrat ed,
3 9, 12 mp). The colum was eluted by 30 nL of diethyl-ethel/
hexane (1+9), and the eluate was evaporated. The residue was

di ssolved with toluene, and nmade up to 1 nL. This solution was
offered to gas chromatography mass spectronetry (GC-Ms) for ClPC
det ecti on.

The LC and GC anal yses were carried out by followi ng instrunents
and conditions. LG DAD: Instrunent; Waters 510, 712, 991,

Col um; Asahi Chenicals Inc. (Kawasaki, Kanagawa, Japan),
Asahi pak NH2P50 4.6 mmp x 250 mm Mbbil e phase; (0.6%
triethylamine + 0.2% HPO)aq : MeCH =95 : 5, 0.6 nL/mn, W
range; 200-400 nm Quantify W, 330 nm Injection; 50 pL.
GC-MB: Instrunment; Hew ett-Packard 5890, 5971, Col umm; Restek,
RTX-200 0.20 pym x 0.18 mw x 20 m Oven tenp.; 80°C(1 nin) =
(1 Cdmn) »2250°C, Injector; He, 50 kPa, 230°C, Injection;
split (1:20), 3 pL, lonization; El, Quantify ion; me = 213,
Qualify ion; me = 171, 154

RESULTS AND DISCUSSION

The devel opnent of analytical method was intended to sinultaneous
procedure for M.HD and CIPC. The bound form of MHD in tobacco
pl ant were reported M.HD D-gl ucosi de (Frear and Swanson
1978), and M.HD- -D-glucoside (Tagawa et al. 1995). The
official nethod deconposes all MHD to hydrazine, and neasures
wi th spectrophotoneter (AOAC 963.24). No residue survey was
reported in Japan because of the conplication of this nmethod. On
the other hand, free-MHD is the major formin potato (Newsone
1980), and has been extracted with MeOH by King (1983), Vadukul
(1991), and Cessna (1991). In this study the extraction from
potato chips was also carried out with MeOH, which gave the
sufficient recovery rates for both free-M.HD and Cl PC. The
extracted solution was added 20 v/v% acetonitrile for better
separation with hexane layer to renove triglyceride.

The cleanup for M.HD was carried out by the partitioning in

HQO MeCH hexane (1+1+1). The ani on exchange LC was adopted with
the polyner-based NH2 colum. The chromatogram of MLHD 50 ng is
presented in Figure 1 A and the injection of 5-500 ng- M.HD gave
the response of direct proportion. The chronatogram of the sanple
that free-MHD wasn't detected is shown in Figure 1 B. The
recovery rate and the detection limt of free-M.HD were 81 + 5%
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Figure 1. W chromatograns and spectra of maleic hydrazide
standard and test solutions from potato chips by LC DAD
A, Standard (50 ng), B, C, Test solutions, D
WV spectrum of the pointed peak of chromatogram C,
which was overwitten with that of MHD standard.

0.1 pg/g-raw respectively. The chromatogram of the sanple that
free-M.HD was detected is presented in Figure 1 C. The W
spectrum of the peak which hit MLHD is shown in Figure 1 D, and
that of the standard is overwitten. The agreenent of these
spectra gave the identification of free-MHD residue. The
distribution of free-M.HD residues in potato chips on the market
in Nara, Japan is presented in Figure 2. The detection rate of
free-M.HD was 25% wi th the maxi num anount of 0.3 pg/g-raw.

The cleanup for CIPC was carried out by hexane extraction and
Florisil colum chronatography. The recovery rate and the
detection limt of CIPC were 79 + 4% 0.01 pg/g-raw respectively.
The distribution of CIPC residues in potato chips on the narket
in Nara, Japan is presented in Figure 3. The detection rate of
ClPC was 45% wi th the maxi mum amount of 0.11 pg/ g-raw.

The CIPC residue level in fried potato was investigated by
Nagayanma and Ki kugawa (1992) in Tokyo, Japan during 1988-89. The
detection rate of CIPC was 70% with the residue level of 0.1-1
pg/ g-raw. The ClIPC residue |evel of potato chips in this study
was one figure |lower than that of Nagayama’s in fried potato.
Nagayanma and Ki kugawa (1992) al so experinented the frying of
frozen potato with soybean oil at 180°C for 4 mn, and reported
that CI PC was | ost about 20% from potato, and the major part of
the lost CIPC noved into soybean oil. As to potato chips, the
transl ocation of CIPC to frying oil is expected to be nmore than
that of fried potato. Ritchie et al. (1983) discussed that the
residue rate of ClPC depends upon whether or not the frying oil
has been used before. These considerations seemto be able to
explain the difference of ClIPC residue |levels between fried
potato and potato chips.
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Figure 3. Distribution of chlor-
propham resi dues in
potato chips

There was no sanple in which two sprout inhibitors were detected
conplexly, that is to say, the detection rate of anyone of them
went up 70% Japanese Mnistry of Health and Wl fare has not
promul gated the tolerance for ML.HD nor CIPC residue in potato
chips. US-EPA has |egislated the tolerance 160 ppm for M.HD
residue in finished potato chips (40CFR185.3900). The residue
amounts of free-M.HD in this survey were | ess than one-hundredth
of the US tolerance.
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