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Résumé

Since the current method of evaluation of
pyrethrins such as mercurry reduction method,
Seil’s method and Modified Seil’s method esti-
mate pyrethrins, not in ester form as such but
from derived ‘acids which lead to inexact and
including false pyrethrins,
proper method of polarography should be applied.

The authors, aiming at re-investigating on the

erroneous  result

problem as to “true and false pyrethrins” by

polarography, started a series of studies descri- -

bed below:

In this paper the fractional distribution of
pyrethrins: in the pyrethrum .flowers and the
relation between the degree of efllorescence and

o2 B—1

pyrethrins contents were studied by both polaro-
graphic and the modified Seil’s methods.

(1) The result studied on the distribution of
pyrethrins in dried flower coincided with those
of former investigators,

9) A special species of flowers which has
heen considered to contain more pyrethrins [
than ordinary flowers w;x.é shown to have high
Pyrethrins contents when fresh from drying,
while one year Iétér, low pyrethrins contents
were found by the polarographic metl.xod, howe-
ver high contents were found by the 'fnqdiﬁed
Seil’s method as bhefore, and the biblogical
assay agreed with the former. C

This difference seems due to discrepaﬁcy of
present determination methndf‘ o

(3) Ratio of pyrethrins contents at several

- stages of efflorescence given by the polarographic - '

method to that by the modified Seil’s method
diminished as the flowers developed coming to

minimum at full bloom and increased,

Studies on the degradation of pyrethrins. I. Yoshio Kattpa, Tadayoshi TIKaMoro
and Kokichi NakasiMa (Research Laboratory of Dainippon Jotyugigu Co. Ltd. ) Received
Jan. 31, 1935, Bo'yu-Kagaku, 20, 21 (1955). (with.English résumé, 26)
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Ta.ble 1. Effect of sunhght on pyrethrins in pyrethrum extracts
" kept in three different test- -tubes determined by the
polarographic method.
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Table 2. Effect of sunlight on pyrethrins in pyrethrum extracts kept in three different

test-tubes determined by the modified Seil’s method.

Ghss tube (brown) Decr- Glass tube (colourless) Decr- Qu.lrtz tul)(. Decr-
Days| Pys<I  Pys-II r (;)t;sl Tatio {Pyst1 Pys-II :g;ﬂ ratio Pys-I Pys-1 {)(;t:.l m:tem
: abs. 2, abs. 2% abs. 2% 2 abs. 27 abs. 22 abs. 2. 25 ahs.#gabs.?s abs.2s @4
0| 707 8,04 1511 0.0 7.07 804 1511 0.0 {707 8048 1511 0.0
10 6.93 7.90 14.83 L5 7.03 © 770 1473 2.5 (7,00 7.66 1466 3.0
20 7.32 - 758 14.90 1.4 6.97. 7.60 1457 3.6 7.0l 7.57 1458 3.5
30 7.04 7.55 - 14.59 3.4 6.80 712 1401 7.3 6,70 7.27 13.97 7D
40 7.11 7.21 14.32 5.2 6.93 706 13,99 .7.5 {663 6.76 13.39 114
50 6.92 7.23 1415 G. 4 6.88  6.88 . 13.76 8.9 :6.41 6,97 ‘13.38 1L5
GO | - 7.04 7.12° 1416 6.3 6.85 _ 698 13.8 85 :6.60-6.78 13.38 1L
7 7.03 7.07  1L10 6.7 6.68 - 7.18 13.86 83 :6.47. 6.74 13.21 126
80 6.90 704 13940 7.7 6.56 713 13.69 9.4 1610 6.8 1295 143
90 6.77 7.19  13.96 7.6 6.10 6.8 1206 142 [6.24 6.48 1272 15.8
100 6.56  6.86 13.42 1.2 6.00 6.74 1274 157 :5.23 644 1L67 228
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Table 5. Lﬂ"ect of heat on pyrethrins in pyrethrum flowers

kept at 100°

Polarographic method Modified Seil’s method (abs. %) .

‘Time Decrease | Total Decrease
_Mins Al)s;opys. r:/:xo P};Z I ¥ );/soII p;'és rzal/:lo
0 1.51 0.0 0.71.  0.89  1.60 0.0

15 1.43 5.3 —_— — e —

30 1.41 6.6 _ — — -

B ) 182 12.6 _— — — —

G0 1.28 15.0 0.60°  0.91 - 1.50 6.3
120 1.18. - 21.9 0.57 - 0.92 - 1.49 6.9
360 | " 1.07 29.1 0.52  0.91 1.43 10.6
Table 6. Effect of heat on pyrethrms in pyrethrum powder

kept at 60° .

l’olarographlc method Modified Seil’s method (abs. %)

Time . decrease Total decrease
Mins. Abs;Apys. r;:m . P)?Z 1 Pygsgll p};s.. ri./:xo

0 0.81 0.0 0.52 0.64 1.16 0.0
16 0.80 1.2 _— — — -

30 0.73 3.7 e _— — —

45 0.76 G.2 _— = — —
60 0.74 . 8.6 0.52  0.63 1.15 0.9

20 0.72 11.1 0.48  0.61  1.09 6.0
360 0.70 13.6 ~0.48  0.38  1.06 ) 8.0
Table 7. Effect of heat on pyrethrins in ‘pyrethrum powder

kept at 8U° .
. | Polarographic method Modiﬁed Seil’s method (abs. %)
Time Decrease Total Decrease
" Mins. Abs. pys. ratio Pys-1 Pys-1I pys. ratio
% % % % % %

0 0.81 0.0 0.52 - 0.64 1.16 0.0

15 0.77 49— — -

30 0.76 6.2 _ — R—

% 072 11.1 _— — —

60 0.70 13.6 0.49 . 0.58  1.07 . 7.8
120 0.66 18.5 0.47  0.49  0.96 17.2
3607 | 0.65 19.8 0.43  0.50  0.93 19.8

Table 8. Effect of heat on pyrethrins in pyrethrum powder

kept at 100°

Polarographic method Modified Seil’s method (abs. %)

“Time Decrease’ Total Decrease
Mins. Abs;/pys. . r:.}ﬁio P);s/—l Pyos/- 1 pys. r;:t,io
0 P o Cre /0 pad

0| 0.8 0.0°  0.52 0.64 136 0.0
15 0| 0.74 8.6 _— —
30 0.73 9.9 _ —
4% 0.69 - 14.8 e — —
60 | 0.6 0185 041 0.60 0 ‘101 12.9
120 0.61 24.7 0.35  0.52  0.87 ©925.0
360 0.55° 32.1 0.32 '0.48  0.80 31.0
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Table 9. Effect of heat on pyrethrins in pyrethrum extracts
kept at 60°

Polarographic method Modlﬁed 50]1'§ mcthod (abs. 22

Time Decrease Total Decrease
Ifrs. Al)s;;pys. r:l;i 0 I’y:;I l’yi‘;l I I’Z.;. r:; io
0 S 12.27 0.0 7.48 8.27 15.75 0.0
1 .11 1.3 7.20  8.17 15.46 1.8
3 11.95 - 2.6 7.18 8.46 15.64 0.7
5 11.91 2.9 7.10 - 8.41 15.51 1.5
8 | 11.76 42 7.03 8.2 15.25 3.0
11. 11.59 5.5 6.67 8.18 . 14.85 8.7
14 11.08 9.7 6.71  8.21 = 14.93 5.2

Table 10. Effect of heat on pyrethnm in pyrethrum extracts

kept at 100°

Polarographic method Modified Seil’s method (abs. 25

Time Decrease . Total Decrease
Hrs Abs. pys. ratio Pys I Pys II Pys. ratio
35 % - /o % }’5 !
0 11.81 - 0.0 7.03 1.86 14289 0.0
1 10.72 9.2 6:96 -~ 7.74 . 14.70 1.3
3 10.67 9.7 6.93 7.68 14.61 1.9
b} © 10.10 14.5 06.87 7.44 14.31 3.9
8 9.43 20.2 G.66 8.23  14.89 . 0.4
11 9.48 - 19.7 ©6.62 ‘ 7.32 1_3.94 6.4
14 9.25 21.7 6.43 7.32 13.75 7.7

Table 11. Effect of fermentation on pyrethrins in pyrethrum -

flowers determined by the polarographic method.

Control 1y o .. | Pegenerated sample Decrease
M(Li/st. Abs.Dpys. mot/io ’ Mgist- Abs.pys. "'m"
e o A 2
_’/J ulyoosl 1280 1.2 0.0 12.80 - 1.25 0.0
Auge | B0 L2224 9.7 109 12.8
Peisg| 1231 L00 128 | 75 L0316
Séf’ltg".ﬂ .20 1.05  -16.0 .05 105 15.2
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Résumé

Pyrethrum extracts kept in three diffe-

1)

.rent tubes, viz. quartz, brown and colorless

glasses, were exposed to sun for 100 days and

quantitative dctermmatlons of pyrethrins were

carried out every ten days by the polarographic:
(Table 1) and
(Table 2), The great loss of pyrethrins was
fccognizcd in the extracts kept in the i}uartz‘
It is consldered that this is due to the
effect of sunlight, especxally ‘to ultraviolet ray.:

tube,

The result of determination by the polaro-
graphic method shows more decomposiﬁon of
pyrethrins than that by - the modified . Seil’s
moethod. I‘he greatest care must be paxd to the
fact mcnuoned above m'the course of ‘drying
flowers after the harvest. .‘

(2) In order to explain the cffect of heat
with air to

pyrethrum powder

in combination pyrethrins

pyrethrum flowers, and

the modified Seil’s method .

% 20 -1

tions of 60°, 80° and 100° for certain periods.
Quantitative determinations were carried out at -
“intervals by the polarographlc (Tables 3, 5 and
7) and the modified Seil’s methods (Tables 4, 6
and 8). Most severe decomposition of pyrehtrins
" was recognized in the powder, and the next in
the flowers. The decomposition of pyrethrins
was accelerated by the rise of temperature and
the prolongation of _heating time. ' Throughout
this experiment, pyrethrins contents obtained by
‘the polarographic method were lower and more
rapidly diminished than that by the modificd
Seil’s method. From these results the authors
consider that p)}rethn’ns in the process of decom-
position pass‘ through an 'intermediate\ state
. sensitive to the modified Seil’s method but
insensitive to the .polarographic method, and go
to final decomposition products which cannot he
caught by either method.

(3) In order to clear the cffect of ferment-
ation, 1kg. of pyrethrum flowers were selected
carefully and kept in a tin can with 200cc. of
water, and fermented for six days, then dried
in the sun,_ transferred into another tin can to
conserve in a room. Quantitative determinations
-of pyrethrins of the treated flowers and the
untreated flowers were simultaneously carried
out at intervals over 14 months (Tables 9 and 10).
Pyrethrins contents - in the
decreased rapidly in the eaﬂy period of conser-~
before long, this rate of decr.eﬁsc

treated flowers

vation, -but,
reduéed gradually, and the pyrethrins contents
was .rather higher than that of the untreated
flowers at the tlme of the Ilast quantxtatlvc
. determination,

The authors deduce that pyrethrins were de-
composed rapidly by the action of enzyme at
first, but this décbmpositibn‘ might be alleviated

.with‘ production of anti-enzymatic substances
. AN

pyrethrum extracts were kept under the condi- ' supposed.
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