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FBSTRACT

In order to check their relative value for the specific identification . B
of chitin on minute pleces of skeletal mzterial, the chitosan test of

Campbell (1), readapted by Krishnan and Sundera-Rajulu (2) 2nd the enzymatic

"f : A method of Jeuniaux (3) using purified chitinases, were zpplied simultaneously
to the same material-

In most cases, both methods gave similar results, the chitosan test being i
more rapid and useful to locate chitin ip composite structures. ]
In two specific ceases, these methods yielded contradiciory results.
Fragments of Rhzbdopleuraz sp exoskeleton (Pterobranchia), after alkali treat-
ment,gave a more or less typical colour with chitosan test, but remained | 4
unaltered in pure chitinase solutions without N-—acetyl-D-glucosamine production. i
In the same manner, hocks of Cloeosiphon sp ( Sipunculids ) geve & positive

reaction io chitoszn test but fziled to dissolve in pure chitinese, after

repeated incubetions at 37°C.

which do not correspond to true chitin,may be interpreted as chitin with
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It is concluded that, in some cases, undetermined orgznic substances, ‘
chitosan test.- L
!

INTRODUCTION '

It is well known that chitosan or deacetylated chitin in acidic medium

éevelops a violet or reddish colour with iodine. The zpplicztion of this

resction for chitin detection was elzborzted by van Wisselingh (4), modified

tn

by Cemrbell (1) #nd more recently rerdspred Y snéare-rRajulu (2).

This sc called "chiitcsan tes:" wss rur:ently used by many =zuthess but its lack

of specificity wzs suspected by some others (for inst-nce, see Richards (5D '
The high specificity of chitin hydrolysis by purifiec chitinzses led one N

of us (3,6) to improve zn enzymztic method for chitin Getection and guantitetive ;

|
mation. This cuzntitative method wes aczpled for chitlin cuzlitative detec— .
tien in minute rieces of reterizl. After zlkali trezizent, the reneining orgE-—
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nic material, eventually stzined with Congo Red in crder tc fzcilitate further
chservations, is wasshed in water and brought into chitinzse solution at pH 5:2,
where it melts more or less rapidly if made of chitin (2,7). ’

Eowever, scme discrepzncies a2re known ketween these t-c methods when used
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© s to detect chitin in minute pieces of skeletal material. In two specific cases E

at Ieast, these methods yieldéd contradictory results: the exoskeleton or "tubes™

of some ﬁterobranchia colonies as vell as hooks of Slpunculida introvert were
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thought to be chitinous in nature by one of us using chitosan test (8) while no

"

chitin could be detected by enzymatic method on the same structures of related
species (9,10}. 7

In order to check their relative value for chitin detection in such cases,
both metheds were applied simultaneously to the same materlal. The results of

these comparative experiments are given in the present paper. ;

EXPERIMENTAL

Fragments of Rhabdopleura 5D exoskeleton {Pterobranchia) and hooks of the
introvert of Cloeosiphon sp (Sipunculida) were boiled during 1/2 hour in a satu-
rated NaOH solution.The remaining material was then immersed in a drop of 0.2%

iodine 1in potassivm lodide solution on a glass slide. The excess iodine solu- i
tion was removed and replaced with 2% sulfuric acid. The developing colour is
immediately noted.

Fragments of the same exoskeleton of Rhabdopleuras sp (30.2 mg) were decal-
cified in AN HC1, at room temperature, washed with distilled water and then !
treated during 6 hours with O.SN NaDH at 100°C. to set chitin free from its
glycoprotidic complexes (11). i

tfter weshings with water, the fragments were incubzted during & hours in g
2 1 mg/ml solution of commercial chitinese {Koch Light) or in = 60O nepheiome~
tric vnits / ml (according to Jeuvniaux (1)) solution of chitipa2se purified in our
}aboratory according to the method of Jeuniaux (13), from microbial cultures of

Streptomyces antibioticus in chitin medivm (12}.

Ffter incubation in the presence of chitinase, the supernatants were incu-

beted ir the presence of chitobizse ( a2ddition of lobsier serum diluted 10 times)
fcetylglucosamine was then estimated by the method of Reissig et al-(14).

The avzilable zmounts of hooks of Cloeosiphon being not sufficlent to
2pply the enzymatic quantitative method, the presence of chitin was searched L
by & quealitstive enzymatic test. ffter trestment with hot z2lkali, as describeg

zbove,the remzining material was incubated at 37°C. in purified chitinase solu-~
ticn (2202 nephelcmetric units / ml zccording to Jeunizux {12)} during 24 hours:
g further incukation was performed in a2 fresh chitinase solution. During the
incubatien period, the material wes observed from time to time under binocul ar

lz=rs end the eventual modifications were carefully noted.

RISULTS

tfter #lkali treztment, the fragrents of Rhabdepleurs =6 exoskeleton gave
2@ more or less blue-green or violet colour with the chitecsan test.
Neither the incubatien in commercial chitinase (Koch Light) nor inm chiti-

nzse purified in our lzborealory frowm Streolomvces cultures did alter the mate-




rial. Moreover, successive incubations in chitinase and chitobiase at 37°C. and
pH 5.2 did not release any a?etylg;ucosamine.

In the same manner, hooks of Cloeosiphon introvert gave » positive reactlon
with the chitosan test but failed to dissolve in pure chitinase after repeated
incubation at 37°C.

In the case of Rhabdopleura exoskeletpn, the remalning material after pro-—
longed incubation in chitlnase solution was suﬁjected agaln to chitosan test.

The development of a blue-green or violet colour was observed agalin.
DISCUSSION

These observations confirm that, even when applied slmultaneouslty to the
same material, the chitosan test {according to Krishnan and Sundara-Rajulu (2)}
and the enzymatic method {according to Jeuniaux (3)) can give rise to contra-
dictory_results.

The activity of the chitinases used during these experiments 1s not in
gquestion. These chiltinases were indeed from different origin; they were tested
on reference samples ( purified chitin from crustacean cuticles } and gave posi-
tive results j.e. rapid dissolution of chitin and characterization of hydrolytic
products as N-acetyl-D-glucosamine by colorimetric method.

Moreover, in the case of the fragments of Rhabdopleura exoskeleton, the
chitosan test remsined positive after incubation in hot 0.5 N NaOH followed by
prolonged chitinasr incubaticon, treatments ensuring chitin breskdown and hydroly-—
sis if present-

It is thus concluded that positive chitoszn test were glven by two kinds
of exoskeleton organic msterisl of animal origin, in which chitin could not be
identified with the aim of purified chitinese.

Chitosan test presenied zlso some obther dlsadvantages:

— the reproductibility of this method wzs not #lw2ys warranted. Using chitoszan
test, Meenakshi et 2l. {15) failed to detect chitin in the shell of Monoplaco-

phoran Mollusks, in the case of Neopilina ewingi 2s well as in that of Reopilina

bacescui. On the contrary, Poulicek and Jeuniaux (16), using the same method,
were able to detect the presence of chitin in the calcified layers of the shell

of Reopilina galathese.This lztter conclusion was confirmed by the specific

enzymatic method.

- the chitosan test also lacks sensibility. Peters (17) did net detect chitin

in the calcified layers of the shells of many Gastropods using chitosan test.

The enzymatlc method however revesled apprecizble asmounts of chitin in the shells

of the same species (1B). &c far as the shell of Poriolimsx reticulatus is con—

cerned, the same author (18), using chitosan test, wes zble to polnt out chitin
in specimens collected at the end of summer or in autumn {when the amounts of
chitin are at the highest) but falled to detect chitin in the shells of the
specimens collected in spring (when the amounts of chitin are at the lowest}.
The chitosan test remzins however not only the most rapid method feor a

preliminary attempt at chitir jdentificaztion but =lso = usefull rethod for the
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localization of chitin inside skeletal structures to which 1t can be applied
more easily than the chitinase method. In the case of the shell of Neopllina
galatheae, for which only minute fragments were avallable, the localization of
chitin, previously identified by enzymatic method, was performed using the chi-
tosan test (16). Chitin was shown to be located in nacreous and prilsmatic

layers, according to the clear cut violet_colour given with the chitosan test.
CONCLUSION

#s already stated by some authors, the chitosan test 1s no longer entirely
reliable as a tool for chitin identification. In some cases indeed, when chitin
is present in low amounts, the chitosan test may give negative results. In some
other cases, as probably Pterobranchiz exoskeletons and Sipunculid introvert
hooks, some unidentified organic material may withstand aikali degradation and
give more or less typical colour with the chitosan test, desplite the absence of
true chitin.

It thus appears that enzymatic method 1s more relizble. The use of both

methods simultaneously can however be strcngly recommended especizlly for chi-

tin topographic studies.
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