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Figure 1. Benzyiglucosinolate, upon enzymatic hydrolysis with thioglucosidase (EC 3.2.3.1) produces ben-

zyl isothiocyanate(V.
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Figure 2. Breakthrough curve of benzyl isothio-

cyanate on Sep-Pak Cg cartridge. C,=C./C;,

where C, and C; are the amounts of the analyte in
the effluent and influent.
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Figure 3. Elution curve of benzyl isothiocyanate
on Sep-Pak C,g cartridge, measured as its concen-
tration in n-hexanic effluent fractions.

- C,=C./C;, where C, and C; are the amounts of the

analyte in the effluent and influent.
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Table 1. Lowest quantitatively determinable concentration of benzyl isothiocyanate (BITC) in simulation

sample by solid phase extraction and GC detection

BITC content (ppb) Detectability Recovery? (%) SD.b (%)
1,000 Yes 98.7 14
500 Yes 959 3.7
100 Yes 92.3 9.3
50 Yes 77.6 19.1
10 No - -
& Quantitated by calibration curve.
b Coefficient of variation (cv%).
Average of three experiments.
Abundance TIC: S0710-01.D
4 - 1.4e+07 Benzyl isothiocyanate
1.2e+07 N
1e+07
8000000

Response Ratio

Corr. Coef. = 0.9947
Resp. Ratio = 0.4357 x Amt + 0.1128

0+ T T T T T
0 2 4 6 8 10
Amount Ratio

Figure 4. Calibration curve of benzyl isothio-
cyanate by Sep-Pak C,g cartridge extraction and
GC analysis. Phenyl isothiocyanate was added as
internal standard.

T E A8 B R AR B K #R IR 4 R Bl(maximum
theoretical preconcentration factor, F=Vz/W)#] &
1.5(3 3 B S F BRI & 1,000 ppm 2z B HEER
AME) ANERABFRERFTENFE
% BUSEREPHRANBARREZ B3 ml [F
FFRBECKAMREERZEL ml o DULEGE
A R RERR /400 ppm P T R A
Bf o HEE R IRAR R BF(E R 3 0 — B/ A AR
AMEF) °
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Figure S. Comparison of gas chromatograms
between dichloromethane extraction (A) and Sep-
Pak C,3 cartridge extraction(B) on papaya (Solo -
cultivar) seeds.
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cyanate) i) % £ 297 .48% » [ I B A E 48
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EL AR BAR E B o [ 10 R AR BR A 48 R A ZE BR
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Table 2. Contents and recoveries of benzyl isothiocyanate (BITC) from the papaya samples by solid phase
extraction and GC detection

Sample Parts of fruit Blank BITC Spiked BITC found® Recovery SDe
Cultivar (ppm) (ppm) (%) (%)
Papaya Fruit
Tainoung No.2 pericarp 18.1 28.1 100.2 114
pulp 11.5 21.2 96.7 7.1
seed 251.2 260.5 92.5 58
Tainoung No.5 pericarp 139 233 943 42
pulp 54 14.8 940 6.3
seed 141.7 151.7 99.8 94
Solo pericarp 2350 445 94.8 29
pulp 336 43.1 954 8.5
seed 342.7 351.8 90.7 10.1
Sunrise pericarp 349 45.1 101.5 9.8
pulp 25.1 342 91.3 8.7
seed 171.6 180.9 929 79
Papaya milk

Fresh 19.8 29.2 943 3.1
PurePak packaging 16.9 210 91.2 8.8
TetraPak packaging 15.2 249 97.2 3.7

a: 10 ppm of benzyl isothiocyanate was added to each spiked sample.
b:  Blank and spiked samples were quantitated by calibration curve.
Recovery was calculated by detected amount dividing spiked amount.
c:  Coefficient of variation (cv%).
Average of three experiments.

Table 3. Comparison of benzyl isothiocyanate(BITC) contents in papaya samples between solid phase
extraction and dichloromethane extraction

Sample Solid phase extraction Dichloromethane extraction
BITC(ppm) Recovery(%) BITC(ppm) Recovery(%)

Seed of Solo cultivar 3427 90.7 369.8 88.3

Pericarp of Solo cultivar =~ 35.0 94.8 21.12 73.5

Pulp of Solo cultivar 33.6 954 18.72 674

Fresh papaya milk 19.8 943 6.72 57.2

a:  All 3 repeats were seriously emulsified.
Average of three experiments.
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Determination of Benzyl Isothiocyanate in Papaya Fruit by

Solid Phase Extraction and Gas Chromatography

FUU SHEU AND YUAN-TAY SHYU*

Department of Horticulture, National Taiwan University, Taipei, Taiwan, R.O.C.

ABSTRACT

In this study, a method for benzyl isothio-
cyanate (BITC) determination in papaya samples
was established by solid phase extraction and GC
analysis. The adsorption as well as the elution of
BITC in a commercial C,g cartridge are dis-
cussed. The maximum theoretical preconcentra-
tion factor calculated from the breakthrough
curve and elution curve was 1.5 (based on simul-
taneous samples containing 1,000 ppm BITC).
The lowest detectable level was 100ppb, and the

linearity was acceptable. Four cultivars of
papaya fruits were analyzed and the BITC con-
tents ranged from 141.7-342.7 ppm in seed, 23.3-
45.1 ppm in pericarp, 21.2-43.1 ppm in pulp, and
15.2 to 19.8 ppm in papaya milk. The average
recovery was 95.1%. Results showed the advan-
tages of solid phase extraction of BITC: easy and
rapid operation, higher recovery, and the use of
less solvent, comparing to conventional solvent
extraction method.

Key words: Benzy! isothiocyanate, solid phase extraction, papaya.
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