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Removal of Phenthoate Residues During the Preparation of
Dietary Fiber and Bioflavonoid from Mandarin Peels
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ABSTRACT-—Mandarin orange fruits were artificially

contaminated with an or-

ganophosphorus insecticide phenthoate by dipping and the residue level of phenthoate was in-
vestigated during the purification steps of dietary fiber or bioflavonoid. The removal rate of
phenthoate at 8 and 0.5 ppm levels was 98% in the total dietary fiber, 99% in the insoluble
dietary fiber and 99.8% in the soluble dietary fiber preparations. During the preparation of
bioflavonoid from peels at a 5 ppm pesticide level, the removal rate was 90% in the intermediate
extract and 99.9% in the final extract. In conclusion, phenthoate residues in the peels of man-
darin orange were mostly removed during the preparation processes of dietary fiber or biofla-
vonoid and its residue level would not raise any problem in safety aspects of the purified pro-

ducts.
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Table 1. Operating conditions for gas chromatographic
analysis

HP-1701 capillary column(HP Part No. 19091U-
413), 14% cyanopropyl-phenylmethyl-poly-
siloxane (length 30 m, internal diameter 0.32
mm, film thickness 0.25 m)

Carrier gas N, 2 m//min

Oven temp. 230°C

Injection port Split ratio (24:1, but 10:1 for low residue level),
Detector 1 W injection; inlet temp. 240°C

NPD, 250°C
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Table 2. Removal of phenthoate residues during the di-
etary fiber preparation from the peels of man-
darin orange contaminated with high pesticide
level*!

Residue Sample Total % of

Sample concn(ug/g) quantity(g) residue(ug)*’ residue*’

Peel 770+41.26% 100.0 770 +£126  100.0
TDF** (0.64+0.19  16.6+03 11 +3 1.4
IDF**  031+0.14 141+16 43+14 0.6
SDF*** <0.31 1.6 <0.50 <0.06

*'Data were calculated for 100 g of peels.

**Total residue was obtained by multiplying the residue con-
centration by the sample quantity. The % of residue means
the % ratio of total residue in each fraction as compared
with the value in the peel.

**Values are mean +standard deviation (n=3), but the values
for SDF are mean only (n=2).

**TDF, total dietary fiber; IDF, insoluble dietary fiber; SDF,
soluble dietary fiber

*’Estimated on the assumption that the pesticide residues in
TDF are partitioned in proportion to the amounts of IDF
and SDF fractionated.

A, AZH#AL AXHAM TDF AF= 14%7F A7)
o oF 98%9] FFEo| AAHE A¥g Bt 18 o
710 A oAl A, A3, AEFF L AXHA] IDF xﬂ
Fol & uol= £ 0.6% o] 7t 27) R
99% o)to] MAHE A2 Uehkdth

2 QoI SDFS] AHFE BN BgLoLt s
A2 245 AR IDFelM o] 7R 2 8E F3E £ 9l
t}. SDF 4] 7% o)X= IDF HA HAolA] Bt} ethanol
o 215k Holaifrel Aol olFolnl The Azl o
sl 3ok AIshe 0] o e, vekd )
SDF9) ok ZF 22 IDFo A B} @S 702 oAe =z
gt IDFoj Mg} 28 F5E2 HFATD 7148 F SDFe)
AE FF AR EHS AL £, SDFE £5&2 1.6%
o]2 g IDF & phenthoate ZHf ¥%¢! 0.31 ppm-& &3}
W SDF A&l olf-2e] sk 2F#o] AAST Hot
o} 0.06% o] 3H7-31A| et

Table 3& U 7o) F& %E(OS ppm <+F)Z phenthoate
2 QAT F Al L fHERH *'°V‘* 2 A
AFHA Tk BFEe] AARS P& Jebd Holth
LEHTe N L BHE 05 ppm EMEMWSI %
F&71F< 0.2 ppm(ztd A 7)E)] 23 FEoloh
W7 ululof 4] phenthoate FHFHH-& 100%2 3RS 4
TDF A Fele 1.8%%e] Fsiin oA A A& A
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Table 3. Removal of phenthoate residues during the di-
etary fiber preparation from the peels of man-
darin orange contaminated with low pesticide
level*'

Residue Sample Total % of
concn (1g/g) quantity (g) residue*® (ug) residue*’

Peel  0.524+0.07% 1000 50.7 +5.9 1000
TDF** 0.060+0.028 153+1.1 0.92+0.38 18
IDF**  0.020+0.009 129+08 0.26+0.12 0.5
SDF*** <0.020 15 <0.030 <0.06

Sample

*See the footnote in Table 2.
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Table 4. Removal of phenthoate residues during the bio-
flavonoid preparation from the peels of man-
darin orange contaminated with high pesticide
level*'

Residue Sample  Total resi- % of
concn (Ug/g) quantity (g) due (ug)*’ residue*’
Peel 5.54+1.52% 100 554.0+86.1 100.0
Intermediate

extract  26.1914.25
Final extract 0.16+0.02

Sample

21 +02 550 +6.2 99
0.31+0.01 0.05£001 001

*'Data were calculated for 100 g of peels.

*Total residue was obtained by multiplying the residue con-
centration by sample quantity. The % of residue means the
% ratio of total residue in each fraction as compared with
the value in the peel.

**Values are mean + standard deviation (n=3).

(95°C, 304, 3%])o] phenthoate2} E-8]f A A& T4
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