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AHBti.:RGR IS 

Its nature and uses. - Ambergris, aIfibra grisea, or alTIbra arnbrosiaca, is, as 
1 the name implies, a grey \"ax-like opaque substance, but a vr,ry dark-co loured 

viscid product is also met wi th in commerce. The latter v- ~'r'iety is of an in
ferior quali ty and odour and is ofte;-). subj ect to a cons iderable amount of 
adulteration. Ambergris is found 1;-). lur'1ps up to 300 Ibs. jn vJeight, either 
floating in the tropic seas or cast upon tile sbore on t:-.8 (oasts of r,~adagascar, 
China, Japan, Sumatra, the ~ ,~oluccas, and Coromandel. At va.":-ious times small 
quantities have been found on the west coasts of ScotlaCld ar.'i Ireland, but these 
have been of rare occurrence and have probably drifted long 6.ist.ances. The 
occasional appearance of lunps of ambergris on tl,0 sea shor9s [,as givAn rise to 
much "',astern tradi tion, and the m'3.terial is used extensivel y a~, a perf1j,lTI8 .and in 
certa in religious c er emonial rites. "La ?arfumerie ~Iodernelt (Dec. 1920), states 
that the origin of the a'Tlbergris is to bf3 fou~d in tl:: c cephalopeC eledonia, the 
staple diet of the sperm whale. C8phe.loped e1edonia wasus ed'b:ft,Eo Romans as a 
perfume. Guttefosse has isolated amberf;ris from cephaloped elodonia moschata. 
~xposure of amb8rgris to the atmosph,"re and its irmnersion in 8 ')a water generally 
causes some surfac e oxidation to tak e place, pr09-ucing 2, grey crust wi t h a yellow 
interior, a freshly cut surface often showing a very beautiful speckled and 
strGaked appearance, with conc entrtc layers of dark and light colours. Pi eces of 
ambergris are occas10nally caught in tl18 nots du ring fish ing opc:rations, and 
often contain the decayed r emains of ,narine aC1imals. Ar:lbsrgris has a character
istiC odour and striae, which are 8xtrer:1.cly difficult to coun.terfeit wtth any 
degroe of success. 

A morbid pro duct of the sperm whale. - Ambe rgri s is' an or£anic substarlce 
formed in t:te bladder and the intestinal tra'ct or the cachalot or sperm 'NLale 
(Physeter macrocephalus) > Though various theori'es have ' b e en propounded, its 
fOr'mation is still a matter of cons iderable speculation. ' It j.s generally con
sidered to be an intestinal calculus or gall stone of the. spe rm ,vhale of normal 
or accidental formation. Biologists have found tr,at the forrration of ambergris 
is due to '3.cute and chronic bilary conditions in t118 ','ll:ial e , its accunlUlation 
being the dire ct outcome of a disoased state. Observations of ::v!'Jal:rs over a 
large number of y f~ars have shown that the largest quantities of amber gris are 
obtainc-d from th e whales caug..'1t in an emaciated condition. Und:::r normal con
ditions the ambergris is excreted, but thp sperm whale appears to be Bubject 
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to a peculiar dise~se causing the a~bergris to co l l ect in the int~stinal canal 
usually near the ventral ape!'ture. It nas D"!A :, S·;: '!!d"Gst !'.'Q t11s t ... :~,~ fo:r.:ation of 
the ambergris is the result of · i;";perf,cctiYdig~sted ~fo6,1 Ir.uch o~ chich originates 
from the cephalopoda consu.'neq by the whale. Th p prAs er-,e e of t LIC' 'l '1digested horny 
gills of the cuttlefish in ambi3rgris is often cJ.<J. llr.ed :0 indic8 t e ', he genuine
ness of the product. Another theorv nropos~d to aCco LL~t for ";: e :::: ·.:)':ffiaticn of 
ambergris is th9.t the sViallowing by"th e ~Jhale of ind if~'2 stibl e' hornJ fish rnatBrials 
sets up local intestinal irritation pl'oducing a secretion (Pe r fu.rr:e nnd ~ssential 
Oil Record, 1911, Vol. 2, p y . 252-253). 

" Properties of genUi!l e ambe rgris. - Genu ine ai'nbe i gris va riRs i n -:: o"~"our from 
b lack to wh-ite, and wllenn-ewi y- extracted is a 80ft !piss pO SEiessLlg a h.' ghly 
disagr eea bl e odour d'.l 8 to t ill? pr8senc e of vo l at il '? a nd ox U iza b1 8 org~ nic sul
phur conl.:;Jounds in a st:3. t.e of d s ~om90s ition . These 12. tter co n,st it. l1B :lts are 
eliminated or:. eXp 031J.l.' f' to t ' l S a tmo .3phe r e , e ivi ng place t o a pl>-'9.sant musk-like 
odour, r e c8:i..l i ng tiu:·t 0: b ,o, czo l H; ann t he IT; a ss a SS" il1::: S a n-:'ghl.y )oli sl"l ed waxy 
surfa ce. I:: icroflco p ic 8xa:,' li ,'. ?t}on of ambe r €;ris S:10 VJS i t to CO'~3~ st of..3. con
glome r a tio n of c.n ar; i ;~u~ ::1T C::!.' Y3 ta -L:Line b od y . Ar;loe:: .~r L; v:J::'~ " c; :" r. claDs ity from 
0 . 780 t o 0 . 980 , Brafrl~ gi \a ~ 0 . 780 to ' 0. e 56 , an~ ?s£€ur~ 0 908 ~.i J . S20. it 
i s insol ·.lbl e i :l W&'·.'Cl :C', S (: ~ . L:b~E i n ' org.9.nl(; ·s o l v ent.s , o il f ... } ~.:: S.:':EI 'Li;s . It is 
opt ically .i: l.'B c U.ve .. I t \:'.~n Q ~ l{1182. c. ed bGtwee:: the fi ns ·'O r3 '(!·l l'} ::x .:. -i" ~~corns s a 
pl astic maS0 erai t t :m:? a ,;c a,~r,:,;eao l ,= d.nd li;:-~S'3 ring odou r. "J~-::e '1 7,3L7: h ::d dry 
amb'3 r~ri s b e COEl:~ S e le.ct r i:i.' i 8d by f r ict i on . " 

'The chenical a ns.:"y s is and the ILopertie s o f a speciILen (1'" 8;ul.1i ne ambe rgris 
t ake n f:r ora a sperm 'J::-ia10 c2.u,;h t off the C09.st of rJ2w -r.: Cl[ 13.1~d :':-; ~01.:i "./;e r e 
examined by L'.lnd .(Ti ds Jr:rift ::-:em . Fa l1TI . Ter a pi, 1917, Vo l. 1';, :pp . 254 -255). 
It was found to co.~s i0t of 74 pe r Q8n-:' or ga niC matter S O:;'Ub~8 .:.~O ,., t :,c;:,, 80 per
c ent organiC nitro ge nous rr.':l. tt81' i ::s o luble i n ette r and 6 pArQ;:~t iIlo'::'~a!lic 
matter co ns i sting mai nly of s i l i ca , 3. 11..L'llina , a nd calcium c a r bor~a+; f . ~;-',e ether
soluble portion wa s found to p OS S8.:JS t h0 follo wing consta!1t s , H .~'). 52° C., 
Refractive ind ex N. 50-D 1.5028 , Saponif i ca ti on value 24, Iod ine value 78, 
Ac etyl va lue 45, Free f a tty ac ids 3. 0 .p erc ent. Bruff (Tids . f. 'Kem. Farmaci 
Te r a pi, 1915, p. 125), 8. nd Scll'.Ne iz (Apoth. Z8i t ., 1915 , Vol. 53, p . 729), ex
amined s p oci me ns of ambe r gris wi t h t re follo wi ng res ul ts: 

Sps c. g ravity .....•.......•...• Up to 0. 950 
Saponifica tion value .......••.. 17. 2 to 35.0 
Ash ...... " .......•...........• Tra c e s 
i'!elti ng point ....•••••....••..• Become s nintwmt-like i n app 0arance at 

600 . G., but melt s at highe r t enp ":J ratur eGo 

At 10qO c. it vola tilizes as a vir-, i te vapour. 

A r ''Jmarkable property of a mbe r gris i s that wi th bromi ne i n carbon tetra
chloride an octo-brom d e rivative of aLlbre i nn is produc ed C23 H32 OBr8" a white 
s o lid. ~lli th chlorine, th e ambergri s is de co mpoo (3d. 

Chemical composition of the wax.- ~~bergris consists mai nly of th 8 glycer
id e s of highly cOF..plex f atty acids, \"iit h a s mall p2rC (mtag8 of inorganic matter 
containing calcium pho s phat e a nd ca rbo nate VIi t h trac os of iron, a lUr.lina, silica, 
sodium and pot3.ssil..1I'1 chlorid e . Somo invGstigators ha VE:! established the pres
enc e of iodides in ambe r g ris, thi s be ing du e probably to particula r sp8cimens 
having been contami nated wi th s eawee d. Amb e r gris contains 85 po rc e nt of 
fatty matter, generally r egarded a s ambre ine . ','Jh e. n ambr: r gris is distilled in 
th e presence of stea.rn, 13 perc e nt is vOlatil.e and consi sts of a n oil of highly 
a romatic odour. Some authoriti es claim that ambe rgri s co nta ins up to 2.5 
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percent of benzoic acid, but recent investi a:p. t.i on,s· have failed to confirm this 
statement . On treatin~ anbergris wi til pho sp)]Qrus pen.tachloride, a i'ihitl'3 amor
Ph~us mass is produced 0 consisting mainly of penta-chlorarr:breine C2#350CL5 ' 
(Rlban, Compo rend., L12, Vol. 154, p. 1729). ' 

The whole of the constituents of fu'1l.bergris, being ot' a highly complicated ' 
character , l1ave not yet been identified and isolated. The m\~ch prized arooa 
of ambergris is ~rnovm to be due to the blending of a large nu-nQer of glyceridos 
and esters of the higher fatty acids, all pT8sent inc'l,ividlBlly in minute amounts. 
The main clip-mical constituent of ambergris is ambreine , an uns'3.ponifiable fat 
wtIich crystallizes out from saturated alcoholic S)lutionc, of 8 :Jbergris in the 
form of elongated needles. Ambreine was isolated by PelletiPl' and Caventon, 
who found it to be of alcoholifor:lil character and rom8what rf'lated to the 
choleste rol s 8ries. Cho lest0rol itself is known to b e a norrr:al bile constituent 
of animal life, a nd the higher alcohols, su cb as cotylic alcohol , are kp.own 
to b ,:" pr esent in the fr ee state in marine cetac ;:~an oils. Pel!.<:- ti'?r. gave the 
mcdting-point of the p.xtract<::d substancr.> ambreinA as 370 C., but Roban in 1912, 
on furth8r examination, prepa red tt l? chlorine and the b ro;nino df'r ivativ"'s, -
togethor wi th the ac-::tic and benzoic conpound ,:;thers -, ,~,nd found that th e sub
stance call ed arnbreine by Pe11etiC'r r :~ally cO Ds'iste.d of a mixtur ,'O of substances , 
anA .of which crystallized well at 820 C., and boill'ld v'li th decompcs ition at 1820 C. 
Puro ambre ine C23H400 has no.,i bee n 8sta bii shed a (3 consisti ng of a \Nh i t e crystal
line solid nf M. P. 820 C., which exhibi ts a r emarkab1 8 superfusio; for a 
considerable time even '}hen so8ded . Col e (Pllilippine Jour. Sci r-:- ncn , 1922, Vol. 
20 , pp. 105-111), states t hat true amber~;ri s melts at 65° C., a Ll the ether-
!Soluble portion ambreinc at 820 -85° C. . 

yses in high-grad e~f~IL' - Ambergr is was kno vm fror., ve ry early times, 
and was r8puted to poss ess highly curative pro pl'lrtic'l s f or certain d i .~;cas8s and 
ailments . Modern medical r8search r.as failed to r,lUbstanti~t e any of the claims 
for its therapeutic value. The P-:'8SG':lt high cost of ambergris is due entirely 
to the uncertainty of the supplies, to its use i'n pcrflL-:lery as a r ,'jmarkable 
"fixative", a nd to its h ighly pl (,;8sant and delicate musK-like odour. Ambergris 
is finding i~creased a pplication as a p0rf1.18R fixative, and is des tined to be
c:ome the base Er excellence in fi rst-class porfuTn138 anrl cosmetics. As a 
perfume base it has great durabili ty. Ambergris is not successfully used alanA, 
but it possesses the remarkabl e property of attaching and blending minute 
quantities of other highly dolicat '3 and expensive essential oils and perfumery 
a g,o:o nts . 

Dei te g ives the following method f.or thl? manufacture of tinctur8 of 
8JTlbe rgris:- Ten granii1ieS of the grey vari "ty of ambergris is cut into ti1in 
slices and then pulverized wi th an equal quantity of sugar of milk, the vmole 
be ing t h 8n dissolved' in a litre of spirits of wine . De i t e claims tha t this 
alcoholic solution of ambGrgris pass8s through a process of "agF.· i::lg" and 
should only be used after twelve J!lonth8' storage, when it has considerably im
proved from a pprfumery standpoint. 

Id \3ntification and det9ction of adulteration:- The high markf3t pri(.!8s 
and theerratic supp"i-f;;-s' of genuine ambergri s ha V I? both tp·nded towards adultera
tion and tho production of ambergrin substitutes. The g'3nuino product is slowly 
soluble in cold alcohol, tal<es a hi g h polish, and should possess a 1m.,. saponi
fication value . The melting-point ,of the comnercial product varies over a wide 
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range, and is of little value in detecting adulteration. Artificial ambergris 
which has appeare~ on some of the Continental rrarkets consisted mainly of be'1-
zOin, frankincense, musk, and wax, with a variety of other sUbstances to give 
body and appoorance to the product. Other substitutes have consisted of per
fumed vegetable fats, although bearing a marked resemblance to the genuine 
ambergri~. Cole (Philippine Journ. SCience, 1922, Vol. 20, pp. 105-110), states 
that a microscopic examination of the structure of a specimen of ambergri's is 
more valoo.ble in detecting adulteration than a determination of the physical 
and chemical constants. Cole found that genuine ambergris showed the presence 
of finely-divided and opaque-channelled pieces of chitinous rm terial up to 
0.1 mm. in thickness, originating from the inner shell of the cuttle fish. A 
cheap specimen of alTlbergris of Conti nental origin was fb und to co ntain gro und 
fragments of moss and bark - to produce .the speckled appearance, - and con
sisted principally of the latex of Artocarpus elastica. Other adulterations 
found inter-mixed wi th the genuine substancG were talfow, gur;" b8;1zoin~ and 
olibanum. 

In examining a suspected specimen of ambergris, the fo llowi ng features 
should be noted: ,Colour and appearanc3 wi th special r0ferencc to speckling, 
microscopic appearance and structure, nat ure of'fracture, s olubili ty in cold 
and hot alcohol, and th3 amount and composi tionof the inorganic residue. The 
newly eXJ:osed surface of genuine ambergris sh ould exhibit a fi ne grain struc
ture in the fonn of thin layers. A cr,ude test for the heavy adulteration of 
ambergris is to pierce wi th a needle. The genuine product allolfiS the needle 
on withdrawing to show a perfectly clear surface; whp.n heavily adult'Jrated, 
particles adhere ~ the needle. The Chinese test for genuine runbergr1s is to 
scrape on to tho surface of a quanti ty of boi·ling tea, in vlhich it should dis
solve. Thorpe (Dictionary of Chemistry, Vol. 1, p. 85) states tJ:at genuine 
ambergris adheres like wax to the edge of a knifl? wi th whi ch it is scraped, re
tains tbe imprnssion made by the finger nails, is generally brittl'J, and takes 
a high polist. 

Need fo r synthet ic amborgri s:... The present posi tion of synthet ic amber
gris ani the amb8rgris mrkot is shown in the follmving oxtract taken from the 
perfumery report of' Gehe and Co., Ltd., of Leipzig: 

"It is but natural tha t the excessive prices demanded fa r this article 
should have had the effect of diminishing the derrand, but ho'Wev8r dear it may 
be there are always perfumers who will not do 'IIi thout this favourite article. 
If we conSider, however, that by a suitable treatment of the compounds belong
ing to the aromatic acid series it has been possibln to obtain a substitute 
for musk, it dOes not 88em beyond the reach of possibili ty to manufacture syn
thetic ambergris also, the rn tural product consisti ng prinCipally of a peculiar 
non-saponj.fiable fat. such a discovery ,,\ould rave the r:?sult of putting an 
effectual limit to such exorbitant quotations as are now made, whilG the dis
coverer would be sure to r':mp a material reward from the constant demand of 
this article, which dOGS not depend upon fashion." 

(Solely for the inf':H'rnation of the trade.· The Fish and l.'Jildlife Service is not 
responsible for and must not be quoted as authority for any statement contained 
herein. ) 
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