
JOURNAL oj THE SOCIETY OF CHEMICAL INDUSTRY 

CHEMISTRY INDUSTRY 
Official Organ of the .In~titution of Chemical Engineers, of the Coke Oven Managera' 

AssociatIOn, and of the Federal Council for Chemistry 
.,hich Ct.m,i.t. of Rrpresentabves from 

The Ch~mical Society,. the Society 0.£ Chemical IndustryJ the Association of British Chemical Manufacturers" 
the Ins~ltute of Chenustry. the. SOClety of .Public Analysts, the Faraday Society, the Institute of Brewing, 
the ,SOCIety of ~ye!~ and Colou[1s~s, the SOCiety of Glass Technology, the Iron and Steel Institute, the Ceramic 
SOClet;:. the,In~tltutlOn.ofGas En&lneers',the Society of Leather Trade Chemists, the Royal Photographic Society, 
the Mrnera ogtcal SocIety. the BIochemIcal Society, the Oil and Colour Chemists' Association, the Institute 

of Metals and the Royal Agricultural Society. 

YOLo 52 LONDON, SEPTEMBER 15, 1933 No. 37 

EDITORIAL 
Natural Colouring Matters 

COJ..oOCH has been the topiC' of thp f'h€'mi,;try 
Section of the British ...-hsociation 8.t this Y{'Ul"~ 
m~eting at I .. ei('e~t{'T. It wa:-; an orraRion when 

J't-',d progress could he reportpd though, a", always, the 
d~aring up of one point has Lrought fmsh complcxitie,« 
ill it....; trajn. As was f.xpectrd l'rof. RobinRon, the 
l)J'e~ident of the SeNion. ga\~e a summary of his 
,mthocyan work which ,n' an' ablp to print in full 
d"cwhere ill thiR iHsue. He has, as e"\'€'l'vone knows, 
"u('ceeded in cstabliRhing the nature of the colouren 
antho('~Tans in the yariouii: plants and effecting the 
,...rnthe~is of mw,t of them. hut it now transpires that ::I 

particular anthocyan alone dO(>R not uetermine the 
colour of tllf; petal for there are also other factor:-, 
C'oncprned. Tht' anthoeyalllu" are amphot('ric hub~ 
~tanceM ~o that cyanin, for exampl(', is red in acid and 
lilue in alkaline )loIution: "'illstatter in cOll:,\equcnc(' 
a.;;:'mmed that the sap of the red rase was acid and 
that of tnf.' blue cornflower alkalint', for hoth flowe.rs 
("ontain cyanin, In point of fact all cell~sap)l ate well 
on the acid side of the neutral point, and the explana* 
tion of the blue of the cornflower must apparently be 
:--ought in the coIIoidai state of the eyanin which is 
pre-sent in a complex form giring a stable aggregate 
with a negative charge that is perhaps further :;tabilized 
by the pre8enre of xylan 01' other polysaccwl.1ides in the 
(·ornflower. Prof. Robinson quotes experimental evi~ 
deuce for this assumption in his address, and for the 
moment it. would appear that all blut flowets owe their 
colour to the presence of colloida1 solutions of their 
fel:lpective pigments. It "",'ill be temembered that a 
n~riety of compoundR, grouped together as co-pigments, 
have alao be('n shown by Robinson to influence the 
eolour of anthocyanin solutions, particularly in acid 
I"olutions. It. is thus evident that flower coloT'<l.tion is 
not quite 80 simple as one had hoped and that other 
fdctOrs besides the n&tUl'e of the specific anthocyanin 
rome into play, Although this discovery involves more 
prob1ems for the chemist to solve, mankind is perhaps 
the gainer in haying a much wider range of colour to 
admire, for we see why no two tlowers of di:fferent species 
f'W~r have quite the same colour. It is perhaps a.U 
the more amazing that t5Uch subtle difierertce-B are 

('on~tant .n'ar l~ft('1' .n_·ar for i'l1rh indi\'idlla\ :-lPe.<'iC'I'· 
Cl'Irotf'IH', OIlCt' nwr('ly rt'Wtrdl'd H.~ tttl' pi!!lTH'nt of th('­
humhk carrot, is Pl'O\"inl!: to bf' It ~lIhstaJH'l' of IlHiq\H' 
in1cl'P"t. It it-; oni' uf :-'f'\,i'fa,l ~imilu,r ('/JmpolludK, pal'll. 
with It :-;k"Jeton of fort\, cllrhon Itt()fIl~ which art' 1I0W 
Tf'J!urded 11S anwng the' first protllH'is of :-;ynll)f>,,,j;.; in 
plants, though t.here 1l'i no due how thiri is I\ehieved: 
the." have some relution to phytol. By a VfO('I~t4.~ of 
oxidative dil'lint('{!fation, which appear" to t)(' highly 
sf'lectivc in chafaeti~r, the)',{' Ion!! I'arbon {'hains may Ill' 
~p!it in a variet.y of ways {ormin~ l'o-0illkd c{S.roteu(Jids. 
TIm/-' from {'arotene there Tf'.'>ult two Hlo)e('ulj'K of 
yjtamin-A with t.w{'nty earhonfl NlCh; IY('op{'nr, tlv' n,d 
(,olouring matif'l' of th;, tomato, hrpab liT) into hixin with 
twenty-four atom); of earholl and two m()lecul~s of 
methYlhcpt.enone cont.aining Cs ; protoefocin of I<affron 
yields cfo('in with Coo and two moleeulefl of l'i('rOefOcin 
(CIO): whilfit protoazafrin is oxidizNl to azafrju (CZ7 ) 

and iononl~ (l\3)' The;;e t.ransformat.ions arc quit~ 
amazing in their complexity, particularly in compounds 
containing so many douhle hond.~ and tlwrefore specially 
liable to oxidation at a number of points. The produc­
tion of vitanUn-A in this way Jinks up colour with 
vitamin activity. Tlw ftzwines are cert.4in new yellow 
dye8tufi's, HOluble in water and widely <listrihuted in 
nature.: among them are ovoflavin and lactoflavin 
from egg alhumin and milk res}l(!ctively with the 
formula C17H200sN 4. They Itrc in many re~l~ctk 
complementary in properties to the carotene~ and 
Kuhn has suggested the terminology 1yo- and Hpo­
chromes for the two clltS.'lcs. The lvochroIDt-R a.re shown 
to bf' biologically related to vitamin-B: and, more 
interesting still, when combined with carriers of high 
molecular weight, they appear to act as oxidation 
enzymeB. Such if:! in e,'1.8enCe the Htory Prof. Kuhn of 
Heidelberg unfolded; only the few grasped it, import ; 
th.ere were no beadlines in the presB report nor indeed 
any report. at a11 and yet it waH ,probably the most 
outstanding communication of the whole British 
Association meeting, We are gaining a hint. as to the 
significa.nce of the natural' colouring matt~r8, one which 
may carry us far in the underat.anding of vitamins and 
enzymes. Few recent dhlCoveriel'l have been more 
exciting in their import. 
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Gold in Caruoda 
\\,1' basI' Hl:'idom ff'ud a more intercHting pampblet 

dllm "GoJd jn (Junuda," hy Mr. A. H. A. RohiIl.'OOD, 
pUh!i'ihcd rather m()rf~ thnn a y(!ur ago by the Canada 
I)t'pfl,rtnlf>nt of Min(>~ .. and now republi~hed and hrouf!ht 
lip to (latl~ to indud(' t,he year 1932; it may be ohtained 
ill !lw low prir'(' of twenty Cf'nts from thf~ King'.'> Prjnter 
Ul Ottawa. In udditiOll to statistic!; eonternin~ the 
IImny minefl in Canadu, till'ft' arc valuable diHCUH,'liOllH 
or H(·('Ollllt.:-j of tIw propenil'H of ~old, its OCCllrn'nCf', its 
Jlih'tory, till' ~old .~bwdard. an.d the pmdurtion of ;!uld 
III i hI' world in g('lH'rul and in (laruu]a in particular. 
Uold har, a peculiar pmlition among tllt' i'](>mfmtH and itf< 
"mglliar IlSI' i:-l du(' to its dwmi('aJ eharaeteriRtic~ 
H is found iJJ ,'>mall qwmtif if','" in m}mr countrie.<:. 
it,)..; IUlu.~Utll {'olon!', ih gn'at dl'll:-;ity. and its frt'f"dom 
from ('orrO)oliOH lUl.\,(' ('nabh>rl p{'oplf', durillK Rf'Vt'n 
1houI-(llnd :n'al'M e)r mon', 10 ('ollt'd sma!! quantIties; 
it is too ,'loft t(l he of 1IH1f'h nllu(' aR a mf'tal Jlnd it 
fOl'ms f(·w cpmJlound, .. t hat are required by mankind 
and th('.'H' /tT{' wautl'd only in :-mall quantiticN; it if'. 
allal'hd ]Iv a f~w t;hloride,; a.nd iodide" but remain ... 
IlnlltTNJtcd Lv nil' or WUti'T. If it W{'f~· far corrllnOn!'r it 
would not i"w grnat.ly nf'{'(h·d hy jndu~try and it hus 
('OHH\ to he uSNl chiefly a." It ;.;yml>ol of prosperity, an 
outward liud \'ii-\ihfp si!!TI that til{' POR;';CI'!t'lOr j~ worthy 
of credit, Tlw JIIl,uk Uwl shut ... ill' in itl' vaults a 
quantity of gold hlt~ nt,tIit not merely for an equal 
amouut, hut for tW() or thre{' time:; the vaiu(' of the 
gold. (iotd i" unique in thi~ rt'<!pt'ct, but in former year:'! 
in Iwvt'fltl (>(HUltri('lo~ "ih'er PONS(!'''hed a simihlf ('harm. 
~lor(,oHr gold l'etain:- t hi" singular property whether 
till' ('ountry in which tIl(' ~o\d Ii\~~ ioek('d up adher('f; t.o II 

~C)ld :-ltundarci {II' not. Thi' total qua.ntity of gold 
1U dl{' world Ie. KIlUll!: that which bas already been 
('.xt,raded ~'ould aIJ ht, eont,ained in t,he lecture room 
of the l'hemical S()(~iety in Burlingtoll House, and it.s 
annual production is llwa::>ured by a few million ounces, 
Then' has heen much ronulllCI' and much disappointmf'nt 
in tIlt' i:\pal'th for gold IUld difft\rrnt rountrles at difier('nt, 
tiJllt'K han contribut,('(l to th(' world's supply. Thf' 
pumphlt>t in qm'stiun l;in'l' details of t.h(' I1Toduction of 
gold since t,h(' yt~ar 1~4() when the bulk ()f the gold 
('Iune from RUliH.ia. In 184--8 /;I.ud 184J) the United States 
bega.n to produce gold in quantity, attaining after a 
fw~ .. • )'Nlr1:\ a production of 3,000,000 ounceB a year. In 
J~52 dw production of Australia att,ain~d an equal 
volume, The production of South Afrjca began about 
the year IB8G a.nd has ullsteadil;" grown until it is now 
nearly twel\'t' million onnrel'! a year, about. half the 
production of the world. Canada began to produce 
about t he year 18['}$ hut it ... prvduction remained quite 
Bmall until about the v{'llr IH96: it now amounts to 
three million ounces a' year and Canada is the second 
largest produoer of gold in the world. There have 
been gold standards and silver stundards and in many 
Europ<:'an eountrie~ a double standard of gold and 
silver r~lllained in \'ogue from the middle ages until the 
latter half of the nineteenth (~entury. The fact t,hat 
scveral countries have for the time being discontinued 
the use of a gold standard seems hitherto to have had 
uo effect on the demand for gold !lond its price still 
remains high. Gold still remains a sign of respectability 

and so long as there is a profit to be made by 
mining so long will tha.t jndustry endure. We 
called a.ttention to Bome introductory pagel! in <, G(!i,i 
in Canada"; the main part is a statistical 8.C'-eOUll', 

with severa! maps, of the production of the princip,.! 
Canaaian mines: this part though very useful oIHJd 
important docH not so readily provide matter for il 

di&:'urgin' editorial comment. Vle think that everyon" 
iut·crested in the chemistry, the use, or the history I,t 
gold, including gold coinage and the goM standard. 
~hf)uld read this admirahle pUblication. 

Cider 
-W(' print thiR week summari{'!' of two papN8 on tJHlt 

old nnd old-fashioned industrv, the manufactUft> of cidN. 
Th(> ihdustry has long fiouris}l('d in th(' south and wpst 
parts of England, in Normandy, and in othpf countrif'''. 
Only during n~eent years ha~ it receivpu carf'ful scif'ntitk 
jn'~f'stigatjon. Tht> gradual ripf'ning of apple." after t.lwy 
haw bern gathered from the trep is still the' Hubjt'('t uf 
research and has bpcn referred to in t.hesE' columns quit(> 
rL·(:eutIy. Such ripening is ('BHcntial t.o t.he production 
()f gond cid{'T. The part played by the chemist in t.h" 
munufactuft' of any fermented or spirituous liquor i::. 
('sRf'ntiallv the same; his duty is not to introduce 
Hynthct.ic" chemicaL~ to replace thoSf' so ingenioUl'lly put 
toget.her by Xature in the fruits and grains that art' th~' 
foundation of these beVf'ragf's. His part i:;:; t() enRUr{' 
that 80 far as it! humanly p08i:liblf' th(' customer will 
receivE' a liquor of the colour, appearance, and task 
that is desired. Thct(, arc fashions in a U these things: 
our grandfathert'l drank port, but Wp prefer a lightpr 
wine: our fathers liked stron~ 1>E',=,r and porter, but tllt' 
modern tast(' is for lighter, clear, ot sparkliug beers: 
thert' was a timt' Wh(,ll many peoplp prf'f(,Tred whisky 
-with a _fin VOUT suggt'sting the SDlokl' of It rent :firE', now 
a smoot.ht'r whisky with a less pronounced taste it' 
in demand: tht· rough, slightly turbid ciders of a few 
yeaTS ago are bPllg Tf:'}llaced by transparent. liqUOT!:\ 
with a smaller percentage of maEe acid and tannin.". 
It. is the duty of the chemist by careful 1I.nalysL'I of the 
apple juief's to ensure that the blended liquor is of the 
proper character and by careful control of the yeasts 
engaged jn the proeess to obtain a fermentation which 
will b(' suitable for the particular variety of cider that 
is being madE', How the fruit is selected and the juices 
blended, how the cider is tUtered and stor('d, and other 
details of the manufacture are explained in the-se articles. 
A gr(>.at deal of valuable scientific work on apples and 
cider has been carried on at the Agricultural Research 
Station at Long Ashton and the papers we publish 
this w(Jek were delivered to members of the Society of 
Chemical Industry in connexion with a very pleasant 
and inatructivt' visit to that research station. We do 
not remember hearing of the preparat.ion of a spirit by 
the distiJl&tion of cider, like the Calva«o.s that is sold 
in northern F1'sm'e; the experiments W~ have personally 
made convinced us that good Calvados is very good but. 
uncommon. and that bad C.alvados is one of those 
things, like lectu{'fs, that it is better to give than to 
receive. Perhaps Mr. Pickford and Mr. Charley have 
some exact methods that enable them to prepare a really 
~tisfa(':wry product of this nature. 
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IATURAL COLOURING MATTERS AND THEIR 
ANALOGUES' 

1'1IUs 1 bt' pursuit of Il fll~inBti8J( objt"{·t bili' bf't"tl 
along». pat,h of ff'w,tivcly Itl\\" l't'si~hUl('{'! ~md tht' pi('neers 

By PROF. R. ROBINSON. F.R.s. llll\'(' lre(>n ri('bl,t" rewarded. Likl' tl list of b('l'(t, hooks, 
.-\_lthot~gh the su':)ject, which I han' sei(>cted for Ill\' a ('!l.taiol!u(' of ontl'tllnding ll('hil·Yt'mt'llt~ lll\"ih's d("strm'­

ddrf's.o: 18 nE"Ce&.'~lmlr sompwhllt technical. it (I('('u~t tlW ('ritit-ism. I do not ft'3f thi .... , ]wwl'nr, in ft'!('allillg 
) me that the pr?bh~nl of flower colour is of general tht' rt'l'Ieart'ill'" (If Laurt'nt, Kt'kul':', But'v('r, uwll-ft'lIUIIUlIl 

)!t'rrst, and the ~nflt of what 1 have to MV is a COII- on indigo: of Sir William Pt'rkiu, H~)fmllnn. Otto lmd 
~j)lUtion to the an~WN to thf' question: \\:'hv are somt' Emil Fi~lwr, Mt,lduln., Ilml num\" otlwfS. on tllt' Inl.$i{' 
\IWN;-\ blu.e a.nd other::;, containing th(~ ;-\am~ pigment. dy(,l-\; of Gries.8 and 11i~ ho-"'t n( fnJ]owl'N on th(' uzn~ 
rl! In the mterests, too. of membN~ of this audit-net' l'ompound~; of Arthur Pt'rkin and of Ko~tllnt'('ki on 
110 are not organic chemistt' I propo~ to allow tht' till' fiUYOllf'S and HU\'Ullob: Ilf Will:4nttt'f Oil thl' 
,nken to di\'e-rge from t·he written word, and I i:'hall J'plipim1or~' pign1t'nt~ and till' nntfH)('vauin:-\: and, nut 
"ntmt' also to aUenlpt the p(,rformau('(' of II. few It'a~t.. of HUllf.; Fi~u'l)(>r (1)\ th\· :<yntlll't-li~ of tl\ll jlro.~t.ht·ti.t, 
mpl(' experinwuts. ~roup of the hlood piVntl'llt. 
lTl l'Yery country and throughout the al!('~ emotion~ No attt'mpt can ht' nUHh, to ('0\"('1' tbik \";l:-\t tll'ld, hut 

;\\'p IIt'en .stirred and cUrit~Rit.~· arout-ipd by thp diRplay the men' wl'ntiol) of tht'H' tnpi('J.\ .'>('rYl' .... to prtH'I' thf> 
I ("(liour In nature, but It 1::1 perhaps not gC'llerally ImmellfW thvnl"t'tic'al and prlldit'a\ valul' of It ~tlldy of 
oidized tb~t t}1f> ready aVllilubility of artificial colouring organic ('olourin,l! matt!'T!>. fh(' work proc(>{'{i,.:: tl~(t R. 

l;Htf'rs !'<Ultahl.(' for every kin? of tiIl('tol'ial purpo,'If', long chapter on tilt, natural (,;trotinoid pigml'ot.:'i iR t>VI't\ 
I)Jll boot pvh,"h to :fiJlgf'l'-IHUls, is u compilmtiye)y now belll/! writtt'll bv Karr(lr. Kuhn. IUld nthf'r,,: it i.'l 
Wilt d('Vc]opment. Vi{e n:ad of t.he anci('nt Tyrian of great c!lf'mieal lll;d hiologital intN{','!t. 
llplt. the pnrph' of ktng:~, and of the rt'd (Ot;nwtl( Bc!ort> dealing with tll .. ~pC:{'illl group uf tlw Itutho-
f[ml'ut" of natl\es of thE' Ormoco, ,,0 rar!:' that the\ tyan.IIl~, 140me a:>.pt'('tH of. whicb hllVl' rN't-'lltly h"('11 
ere u,<;ed a:.:. the hasis of exchange: in ('ontraM, at th'e studlet~ at .Oxford, .att~'ntiOll ~nl~y Iw difl'(,t('d to t.ht> 
'l':-'<'llt time dye,,- of ull shades may he indulgpd in to ,ana.lo~h'S 111 eonstll utlO~l t'Xl:-:tlDJ! lwtwl'l'n IIll.tum! 
I extent, ('ontrolled eertainly by individual couraW'. e(~lourJng !Hatte!!; and,artlfif'ud d~'est:nffs: .~s tilt' 1'('s\lI1> 
.. te. 11.lld disc'tetion, but hardly at aU hv limitationf-l of of t.he researchf'~ of HW'yer, mdlgotm li:l g{'lwruJly 
Hse or social Htatus, It mav be t.hat'this ., freedom f('gard1?d as having thf' formula I, but, a t.t!(·hniea.\ 
. tIlt' bues " has been enjoyed' for tlO hrief a period that digression may I)l' madt> to HH: died. t.hat t·})!' formula Jl 
.;tat(' of equilihrium has not yet been reached, and has not yet been eompletely dH.;proV('d. 

:' art' not using (lur pri\.rilcges in this mutter either JB 
11:' .1:1.8 possihle or as wisely as possible. 
Jt ]." DOt, .hoWf'H'T, for an organic dlemj,'lt to djscuJ>;,", 
ell problemk as that of masculin(' sartorial con­
rvatism on the one hand, or to att.{'mpt a.n e&timate 

the f('"8thetic yalue of t.he film~fan magazine covel' 
I the other. 
The chemist has been attraet~d to th(> investigation 
natura.l and artificia.l colouring ma.tt-ers for a variety 
re~ns, including not only colour-pleasure, the 

cel_1tl\'e of the knowledge -I:.hat chlorophyll and h:emo­
)hl~ perform ,"'ome of the most important functions 

VItal proresf'(">;:';, and the induRtrial importance of 
"e1:ltuifs and pigments, hut also on account of thc fact, 
Ii.t .. visible colour more than any other property 
l'lhtates the experimental study of organic l3ub,"!tanee."I, 
lethN by analysis or :-lynthesis. It furnisheR a 
l.udard of homogeneity or a measure of concentration, 
IS an invaluable guide in the search fOI" methods of 
paration and purification, and it at onee indicates, 

Its appearanee or disappearance, the occurrence of a 
f'mi('a.l reaction. Small wonder. that the successful 
tcoIUe of the investigation of many colourless sub­
mees ha~ await-ed the discovery of SOIDe charaeterist.ic 
lour reaction, a noteworthy example being vitamin-A. 
lour is a more specific property than colour as judged 

the eye, and in a more limited field it has proved 
ually useful to chemists who prefer to foUow their 
ses. However, we cannot yet Tef;olve odOUffl in a 
':ctrum. 

'" .Pl'e8identi.a.i Addres6 to the Chemistry Section of th.e 
lfIsh Aasocia.tion for the Advlmeement of Seien(]('-, at I..eicester, 
September 7~ ]933. 

O
!\H CO/, /' "J ('~(' . 
'- . ' 
('0 :-\i 

(I) 

The oxidation of indoxyl to indiJ!;otin aptwarA to 
favour I, but then Gahriel haH shown t.hat the oxidat.ion 
of diketohyurindene (UI) by mean. of alkaline per­
sulphate furnishes dihydroxynaphthueenf'quinoM (IV). 

O
yo 

CH 2 , / 
CO 

(III) 

() 

-+ 

(1\') 

All the indigotin !:lynthe~ell can give II just as well 
a..s I, ant! II can yield isatin on oxidation. 'rhe re<~ent 
researches of E. Hope prove that Bome of the prodllctH 
of the action of benzoyl chloride on indigotin POHHeflM 

the skeleton of II, but of course thir-< ma.y arise from an 
intramolecular rea.rrangement, The chief argument 
against II is derived from a eonsideration of the nurnerO\M 
classes of indigoid dyestuffs which are easily f{)rmulated 
on the model of 1. 

The indu.':Itrial analogues of indigo are .its substituted. 
derivatives, the thioindigos (e.g., V) and similar indigoid 
dyes, and indanthrone (\1). The first-mentioned clMOOfI 

were made in imitation of the indigotin structure, but 
in the case of indanthrone flattery was uncoIlBCious . 
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BM}j jfHJit!otin and imlanthrollf' ('01it/lin thp <:hrumo­
l'huric quinon(' group -··('0 -(\-A:~·co- and clo,,('ly 
"Itu,[t{'d aux:odrrllrni(· -XH-- j,_"fOnpfl. 

IYJ) 

t;nU'!w HIl(l Lit,JwrnH11ll\'~ n'l·ul-.mition of thl' ('on . ..;ti­
tuliolJ of alizarin (rnadd.'r) (\'11) !c·d, as J[l th., ('IU((' of 
Indigo, to till' indll~t!'iaJ ~ynth(,Hi~ of the ('ohHlrin~ 
JUHttf'.!, it."iplf ,llld of nlltn('TClU"- dptin\tin'", and ana!ogut'.", 

Illl 

~ '( '" "ll " ClIO 
',-/ ('f) ,.. 

{\'il) 

~1('()/ 

~'iP() 

(0t) 

(YJlI) 

('0 

_\I tflt' pr'l".('ut tillle we fl'('Ogll!Zl' in ft'trot-:},PC't tfwt tIle 
llio~t llllpOI'tHllt outcome of till' work 011 mad(]('f wa~ 
tIl'> HttpntiOJI 1'O('t\.'1I>(,(j Oil tht' ~t\1dy of anthraquinOlw 
Hlld it>i d.'lTYtltiv('i"i. It lllll\' i"('('m 11 far tTV from ttl(> 
ad;I't'iin lwtural dyt'.-.:tllff t-o tb· modern \:at dYestuff 
('a'lc<lon ,'wl(' On'l';' (YUl), Jl!lt the {k,,,ct'nt is 'ill the 
din'('j lir)('-- alizarin, Alizarin Hlu(', heJlzant.hrOllf', dibC'n­
zanfhrolH', .Lull' Oreen. Tt'chnical analo!!u('~ of tllf' 
ltlllilocyanidin:<. lin' t,o hi' found in tlit, phthttleins, 
pyronilH's, lllHl rhodamin(':;, and SOIllf' mOft' Of lel'.t- clOfl.l' 
dye;;tufi analogy ('an til' found to cnITE'Rpond with mORt, 

()l' tll{' seril';; of l1t1tuml ('olourm!!: matter~. 
TIH' wu,.,.t In:l'llt, ana ccrtllinh' (jnt' {If thc most 

intf'lvst illg, examplefl. of t his ki~d is found in th" 
fllt: /wlo<'yauin{'s wllieh ('ontain u porphyrazine ;;tru('tuw", 
1 hat il:' the porphin ::;kd(·toll of tht' nat.ural porphyrin~ in 
whidl !"-OllH' ·--eH -- woups 1m' feplacP(1 by -X::_~. 
1h. Lins.tt'ad will Rhortly giw' an fl,C'('ount. of hiR iU\'eRti­
w:ati(lll~ of thl:'sc I:'uhstancps aud of their remarkable 
llfOpt'rtius. It: wa;; prinlltrilr wit.h cognisanc(' of Dr, 
Linstl'ad ','J, ,york t1m-t 1 y(>utured to direct your attention 
to (/wuogtU',s of natural colouring mlltt,('fS; this is at t.he 
t\'('hnical em} of t,he scalt\ and -in ('ont.rast Profcs8or 
Kuhn has kindly ('onst'nted to describe som(> Doyel 
natural ('ulourinp: mattcr~ of high biochemical interc.':ot. 
Thl' foUowin~ ~('et ion~ of this address dt'al with den·lop­
melltt' of the Ch{,Ifli~trr of the red, bIni', and ,-iolet 
colouring mattRrs of flower:-< und blossoms. 

STRrCTl'RE AND SY~THESI8 OF THE ANTHOCYA:XI~S 

A bri('f dE't'crip1ion of the chenristry of the autho­
(,yanins is ncecR."Uf)- at this stage. The brilliant and 
pi()n(~ering TI.'seartheR of Richard 'Villstatt.er and hiR 
('o-workers (1914- ) ~stablished the main features of 
the chemistry oft-he anthoryanins which were recognized>;;'-

.as saccharides, occasjonally acylaW, of the em': IJ' 

(·yanidins, They exhibit amphoteric character, fornlili:l 
.. ,ult!' with both adds and bases. Thus the ,":iolet }) _(. 
mt'nt cyanifl, which can be isolated from blue cw:~. 
fiowern, "ted ros('~, deep red dahlias, and other flow!'~" 
formH a blue sodium salt and a red hydrochloride. TLt' 
h~vrlrolysls of thf' latter by means of hot aqueous 1ydl"­
('hlorir acid into f>.Ylwidjn chloride and glucose is reII'" 
"tmted by the equation: 

C"H:l10lfiCl + 2H 20 '=' C1sH u 0 6CI + 2(\H1'.lOfi 

cyanin chJoridt, c:vanidin gluCOBe 
chloride 

The t:ollstitution of cyanidin t:hloride (X) has h,·, 1) 

e:-;t.ahli"}l('d Ly analy~i..; and nUlll<;rou" ;;ynt hl"fl.es: 1 i,,' 
firf't of HH'se (\Yill::<tatter and ~Iallison) utilized the red\ll' 
tioIl of qut'rcetin (IX) hy means of magnesium jn 

aquf'ous methyl alcoholic' hydrochloric acid solutio]]. 

CJ () (lH '0 OH 
HO('I/ 'j'-C/OH HO("I/ 'tOW 

I ,c -"*-- (' 
ir~ ('0 "OH H,+HCI ~';(:H" "OH-'-H'O 

(IX) (X) 

III l,his process u widf'ly diRtrihmed anthoxanthill 
yield>; a widf'lv di~trihuted anthocvanidin, and tll!' 
temptation to assume that Rimilar i't'actions occur ilJ 

t.he plant lahoratory i.s yery great. There is, howeYt r, 
very 1itt.le justification for t.hi" view and the expt'ri­
mf'ntal support brou~ht forward in ite- favour ,vill 110'[ 

:'mryiw careful scrutiny. The aJlegf'd LTY1'ltal\ine anthu 
eY!U1H prt'parecl by the redm·tjon of natum} fbvones Of 

plant extracts containing tht'ID Uti' Hothing but tbt· 
~id Havoncs with a ~mull proportion of adsodJed 
colouring mat.ter of anthocyanidin type. It Sf'em· 
much mort: probable that, the fIayones and antho­
cyanins afe independent.ly ~ynthe!Sized. although perhap-­
from a common starting point_ The existence of gencti,' 
factors which control the occurrence of anthoxanthill-' 
independent of t,hat of anthocyahins is "Itrong eviden(Y 
in favour of thit-; \-iew. 

The anthocyanidins which have been i~olated are tIlt:' 
following: pelargonidin (XI), cyanidin (XII), peonidin 
(XlII), delphinidin (XIY), petunidin (XV), malvidin 
(XVI), and hirsutidill (XYII), represented ai:\ C'hloridef'. 

CI 

HO("'}\_/~"OH 
I Ij '--/ 
"A OH HO 

(XIII) 

(Xll) 

CI 
~ OH 

HO(,(\-(_)OH 
Vv)OH OR 

HO 
(XIV) 
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" Htl 

HO 

('I 
0, O~IP 

,,=>OH 
)OH OH 

(X\') 

('I 

(l 

OH 
;O~"-6;1t' 

(XYTT) 

.\ 1\ haw' tH'en ;;:ynthesizf>d by unambiguom. method:-< 
,111(1 tIll' I'lynth('tic specimens hft\'e \)('en curefully COffi­
l','fNt and identified with the natural productK. It will 
I,.. ()h~en't'd that peJargonidin, ('yanidin, and dplphinidin 
\ rl' t hi' fundamental tYPNI, peonidin being a nh~thyl 
l';jl"i of cyanidin (lnd petullidin. ffiulvidill and hirsutidin 
!"'ll)!!. rf':<pf'('tinly, tbe mono-, di-. and trim('tnyi t·tllPfi" 
"f Il!!lphinidin. 

The greater number of tlw nntho('\'anins fall illtn a 
,,'mpnrarin>Iy resTricted num)wl' {If('a.t~'gorips, indwling: 
:,,' the :')-monogluco:,lide8 and ~~-mono,!!alll('tosid(,K: (11) 
l!\I' ;}-rhaullloglueosides and other :3-pf'ntosegly('mliJ.e;o..: 
1'1 tllP 3-hiosidpf;; (d) the ;): ;)-diglu('.osidc~: and 
I") tllf' af'ylat,ed anthol'yanills. ]t i." unnecessary to 
)"'('llunt t,he ~t.t'Jls taken in rt'a('hin~ tlwse conelnsiOB:-l, 
1"11 they hu\'p been finally justified hy synthesis in many 
11I-.tance:'.. 

111 group ((1) WI' find callistephin (XYIlI), the mono· 
~J llf'o",id(' of pelargonidill o(,I'ufring as one of the pignwnt.i'l 
<I: rh(, aster and aB the main pigment of scarlet carnations 
,!lid many other flowN":: thl:' related galacto8iti(', fra.~­
~I:-m. is t.he colourinl! matter of the ."trawberry. III the 
t'yanjrlin seriei' tIll' corresponding pair j~ chrysanthpmin 
dnd id&in (XIX), the former of wide distribution and the 
Ll.ttt'r occurring ill the skillS of ('ranberries and in the 
It'}J.Ye~ of the ('opper beech. P('onidin 3-monoglueosidc 
I XX), termed oxycoceicyaIlin, is found in the skins of 
I he larger American cranberries tlud <:enin or malyidin 
:;-mono~!lucoside (XXI) is the colouring matter of tll(' 
~k1ns of purple-black grape:'!, a.-: well as of ('ertain 

UI 

o 
HU/'V '-OOH 
iii 
1, J jO°C8H ll(\ 

flo 
rXVIII) 

cr 
'0 OMt· 

HUf Y J--OOH 
I I I 

\. }" )O°C.H110.5 

lIt) " 

(XIX) 

CI 
0' OMe 

HO//' \/ 'i-OOH 
I : ( OMe 
l"",/'VOoC.HIlO$ 
HO 

(XXI) 

('ydUnlNl ana primulll>, T1H' ddphini(lin rl'p1'("~ntati\'t' 
Ulldouhtt,dl" OI,'l'Urs in hilhl"rrlt'~ in admixture witll 
othpf pig:tnell.t~, aud it h!t~ nut yet bNm fully exa.mined : 
til\' pt'tu.ni\!in l\wi hiflo;Utidill ff'preseut.tltivl"<I; hl1V~ not 
h~·t~n i~ulat{Xl fnJlH unturul ;4()\tr('\'~. although th(!l'(' II' 
ft'll,"{)ll to lwlit'Yl' that thl' fornwr OI'('Ul1' ill the hl\rri{'~ 

of thi" Ihlrwin lll-lrilf'rry klld tht· ltt.th'T hlil' ilt't'u ~vn· 
th,·:,;izt'd.· . 

[n ~roup~ (b) find (/') WI' tind larw' t'11ts.",\~s of antho 
('~·Iwin." of which onl.\" It f(,1\' tl'pr(·I'(>ntlLtiv(.'s hun' hoor. 
do.'wly studi('(l TIH':w illdmh' k(,rlH'Vu.nin (t'YfUlidh 
a-rhH~llUOlo!."lut'\}l'iid\'), prOh!lhl~" idt'tlt,ic:ul with' antir 
rhinin (il'oill,ted In' MiSli<\ l{, :-kott·~llJlJ{'fit'ff), HIlt 

llH'CtH'Yllnin \XX1I). a pi!ZIlwnt of ft',l p0l'pi\'i<\ whic'h i: 
!loW rl'('ou:niz{'d hy syntht'~i:-. :\.'" {'yanidill :l-!!('ntin\)int'-idl' 

Tlwre is w'ry litt}\, douLt that vp\argonidin a·rtuunn( 
ghH't).sirlf> ('olours til(> R('arh·t gh,xinUl and that lwhti 
~onidin a·biosidc:-\ are of wirlp~pr('acl O<'t'uw'n(',e, t't 
('xltmplp, in thl' ordinul',\' t)ran~!J'·rpd nlt:'.turtium and I 

the flowers of t.he s('arjpt fnnn('f heall. 

Thl' anthocyan ins of ~rOlip" ((f), (h), and (c), wht 
ueriH'd from the same autho('vauidin, ('xnihit ~imil! 
twhaviour as lfldi{:ator,'l, ,],hu~ C'brvfSanthemiu, ker: 
cyanin. and mi·eocyanin It!! !:(iv(' a \'ioic>t flo/nt-ion J 

aqtWOHk soda and thiH Iw('onw" hill\' on tlu' luldition I 

c!tUstic alkali. On partial hydrolY>li.<.:. UH'('o('yanin aT 

ant,irrhinin artually yield dlry.s.anthemin. 
Tht' anthocyanim; of ela::is (d) an~ t,lll' mo~t. widi' 

di~tribut,oo and beHt-known mem~J('rs of thi~ fleric:'l 
natuml pij!rnents; they include pelHJ'gonin (XXJ1J 
the coJourin~ matter of thl' scarlet. pelargonhuo III 

p08i':iil)ly the fin;t anthocyanin il) he ohtaifi(~d in 
crystalline condition (Moli8{'h's f'xperirnent), atso cyan 
(XXIV), the isolation of whidl from t.he bill(' ('or 
flower by "'illstat.t-er and Ever('st in UJl4 was t,h(' fiT 
of an imprer>..'1ivf\ seri(':'! of inve:'!tigat.ionH 

CI (;1 

H(I/ )) _/ oH H(),/ }) 
OH 

I ' / 
t~)00'C6HllU~ /""-,)f H_~6HH( I" 

CtlHuOs'O C~Hll0,:() 

(XXIll) (XXIV) 

P('onin from the d~{'p red peouy and malvin (XX 
frOID the wild mallow or from certuin IJrimula~, are t 
poonidin and malvidin represelltativ~s in t.his grou 
which is complded by petunin and hinmtin. Qui 
recentJy tht" dclphinidin memlwr hft.'!. bf'en isolated ff(~ 
Salvia paten-so 

The anthocyanjn~ of group (d) diff0r from tho:;e 
grouj)ti (a), (b), and (c) in their a1kali-colQur·reactioll8 a: 
in thi:'ir marked instability to aqueou~ sodium hydroxi( 
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Tlw~ t~,rJlnin, whi('h ('Ompaff'" with n}l'_{'ocyanin in /lToup 
(r), ~lV(~ It pure hhw RolufioH in aqueouR soda and the 
dlltllt, solution br'('oulI's vcry qnickly Yl,!iOW on th(' 

depending on the shade of yiolet P!oduced, Cyanil. i~ 
red in solutions of PH 3'0 or less, vIOlet at PH 8'5, !d)d 
hlue at PH II ,0. The red. violet, and blue forms are ~h(~ 

~\("\) "- Bmffioa.cet(lglW:;(Jw' 
.-\(.()( '('I)'CH~()H ---- -·--------·-r 

)1>' _ _/ \gliO t 

OM(, Cl 

o OMt" C)()~\, 
co 0\1.\, (let'tylatf'd hydrolysll-l Ha(OH)~ 

-?- maj~in -----.. --~--r HO/'"" \-0011 I 'I' OlIk 

~/)'" )O'C~Hl1()z' 
('6R1l0~'O 

{'.hloridc H 2!40.,HCI 

(X"I'I 

addItion of :-\odiuIll 11YlfrOXldt' (di'llIl1ll,,1I'atlollj J>dar­
gOlJin, f'yit1Jlf). pt'Olll11. malvino and ))ir,",lltilJ haY!' }'1.'£'Il 
!'lyntiw1'lizl'd and an l'xamplt. oftlH' met,}lOds I1dOpkd mil:' 
Itl' Hf:iH'nHLt i('.nlly JudirRh'd ill t.}1!' (·jt:-\l' of malvin. 

'1'h(' anfilO(,.y;mins t'lLl1 J)(' cilaraell:'fizl'd and qualita­
ti\'dv di.<:t.inguiHJ}I'd In: ; bt·ir dlo.;t ribution hetwi'f'n immi,,,­
eillh: f'.U\WT\l s. l1llll in ·tilt· (',uW of disa{~(·haridcf'. thE' use of 
II-butd :tlt'ohol is eonvenienl ld(,Ulon~tm1 ion). An·J­
llh·d_ . ;Ln1.hoeyanioH oc('ur ill ul! thl' illlthocyanidill 
s('ril?'l; tliu.'l, OIl j).ydrolysi ... , dl'Jpllinill, tll" pigm{'nt of 
:'!1)(~('J('s of deiphilliulll, furnish." ... p-hydroxyhl'l1zoic al'id 
a:-\ \\'t'll a:-\ giU(,O:-lf' and ddphillid.in. 

MallY ot hN di.'lpbinidin dl'rivat,iH~~ aTr acylat.cd hy 
Iw'uns of p-il~·dr'oxy(:illna.mJ(' /wjd, prohuhly attuchl?d 
to t II{' sugar hydrox.ds, and 11('\argonin and (',yanin abE) 
(1('('111' ill lH'!'!a:L('d form~, TheRI;' so-called compleJ' 
:lnthoeyanin;:-; arp \'harat'h'rIzi.,d by high dbtributioll 
numbers; they arc w·mallr (HTiated 3 : 5-djlnOrlOsid('~, 
In1t i1l tilt' dt~lphjnidill t'\:ril':-\: geutianin u,nt) violanin 
Ilppcar to 1)(' p-hydroxycinnamn.t.es of delpbinidin muno­
gll1('o~id{· and l'hamn()gJu('o~id(' reRpt'etivcly (Karrer). 
Th~'r(' Ii' ;d ... o ~llftl(' ('\,idellce of another type of d('pside 
Jllltho('yanin in whieh tlH' llcyl group is din'dly athwhed 
10 11[(' :tllth(l('yaniliin mol('('ui(' and tlll' glu('ol'ide group 
i,>; !Jonit' h~T I h(' hyrlroxyl of thp ucid residlw. 

• \!\TIIOCYAl'\lNI' AR INVICATllRS AN]) TIrE (1APSr~S OF 

L\lHATll)NS OJ.' COl,ot1RR OF Fl.(_)WER~ (WITH :MM. 

G. 1\1. Homxsox) 
Tlw <llllphott'rit, character of the anthocy.>win8 

at'('nUlit~ for th(, exhihition of a wide varil'ty of ('olour;;; 
in It rangt' of ~ulutions of graded PH, and this nwthod 
(ti(,lllonstration). miug buffered solution!'., call be 
emplo)'Nl for the charn('terizatioll of anthocyanidins 
and l.lUthocyuniu:<. l:nder thE' sJweified ('onditions the 
rl'sultl' are fully feprodueihh' und the PH yalues have 
b~('n contI?lh'd by l'lt'clrieal method". as Wl'U as by the 
U8P of indl(,ators. ']_'lllls. if the PH of an acid cyanin 
~olution is inC'tt'a...>;ed until the violet. tone matebes that 
of LlU alkaline (,Yflnin Holutioll, tht> JIll of which is de~ 
nensed in ordN" to reach the same conditiOll, then th~ 
jlH of th-e violet solut,ion will be found to be 7 '0---9-0:' 

oxonium :>.alt (XXIV). tIlt' t'o!our-baKc (XXVI), and lilt' 
Nl.)t of thf' f'O]ouT-ha,'lf' (XXVII). 

(XXYJl 

() ONa 

HO('/ 'c=O=1) 
'",,_/'cH'C'()'CeH110s 

CSHllOS'O 
(XXYII) 

(ThNt' i~ no {'vidence in regard to the assumed position 
of the quinonoid group and the acidic hydroxyL) 

Now cyanin was isolated by \rillstiitter and Ili" 
eolleagues from the blue cornfiOWf'T and from the rt'f1 
rose, and it seemed quite a Rimple step to assume that 
the cell-sap in t.he cornflower was alkaline and that in 
the rose aeid, par:.::;ularly in yiew of the fact that tlH' 
absorption spef'tra of the coloured aqueous ext-ract ... 
correspond with these conditions. 

It has ind('cd been generally assumed that the iDdicatt,) 
colour of tht' anthocyanin wjll give a measure of the 
PH of the cen-sap, hut unfortunately this method c.anDt,t 
be relied upon for several reasons. In the :first plan· 
there is a glaring anomaly in the fact that dir('ct measure­
ment by electrical methods (glass electrode as arrangf'd 
by Mrs. Kerridgc) shows that the cell~saps are all wp); 

on the acid side of the neutral point. Thus the con­
Yentional view for red flowers may well be correct. buT 
some special circumstances must be invoked in the ca,;(' 
of blue flowers. 

Turning a~ once to the blue cornflower (the cultivated 
annual kind), a blue £.lt~red extract made with distilled 
water was found ·to be sufficiently acid to turn bluf 
litmus red. Using 3 g. of petals in 14 C.C. of distHled. 
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\\,tT('f (pH 6·3 owin~ to dissol\"t>d CO,), tht' PH wa!< 4·9. 

These quantities were used throughout the e.'1Cperi­
lw'ut:::; and the use of larger relative qua.ntitil!'-S of the 
1'('t1l1~ did not alter the PH appreciahly.) Addition of a 
!ollff('rt~d solution of PH 4· 4- did not, affect the eolour .. but 
dh' ('oiout changed to violet when th(' B.D.II. Unin~rt:W.l 
l\u1Tf'f. PH g·o, waR addrd. It WHR at otwe apparent 
; hat t.he only simple explana.tion i~ that the cyu,nin 
.<1110n il-i present in a ('(}mpJex form. givin~ tt l\ta,bie 
,\~~rpgH.te with a negatiVe charge: in some WHS the 
~Hl'n~rth of cyan in colour-base as an f~('id lJlU~t he 
\',I"t Iv iDcrt'.a~f'd. 

,~I~lt' form of conuidal .'Iolutioll Wa....: eonl'(ideml most 
:lkp\v to fulfil the Il('('e81,arv ('onditiQu:-:" and Dr. ('onmltl' 

H,,)llJ).·;on. of thl' c1H'mi~try departnwnL rlliyp'f;iity 
( ()lkge, London, kindly examined a filtered, djshlled­
.\ ;l.t('1' extract of hluf' cornfiOW('rR and reported lUi folloWfI : 

The solution conta.inH ultnllllicl'ollR easily vi~ihlt' in thf' 
~lit llitra-miero.'l(·ol)(>. but small {'Dough to he in fair1y 
;'l[l](_i. Brownian mnn'm{>nt. MiC:focattlphof('Bit-t t-tl!owed 
ihem to he- negatiyely eliargpd. "~ithout mort' quanti­
t.niu· work it i!:' impossihl(' t.o say if th('s(' particleB ean 
ft'PfPs'PUt. tlll' bulk of t.he material -PJ't'Bf'nt, hut. t.hil", 
",'p.m" prohahl{' if the solution iR ycry dilute: the pm;:-oi­
hdit:v of obf<{'n'ing a. eolloidal impurity is always a trap. 
The visibility of the ultramicrons sugg~~sts 1\ Iyophob1<' 
,ull(,id. It. i~. however, not precipitated eV('n by 
~:\~ ~aCl, whi{'h indicates that a prot('ctive colloid iR 
,d'\() preRcnt.·· 

Our nt'xt r-:tel' Wa!-3 to att-empt the produrtion of hhlP 
, .Vitmn soli'> .'liable in neutral or weakly acid "olution, and 
',oUie nlt'wml'(' of 8UGCes,,; wus achi~\'I."(L Idt}wugh the 
"IJlutioll" are b\' no means so stable a" t.ho~f' from the 
!))w' ('ornflower: 

If a lit.tlE- (·n~8t.allin(' cvanin chloride ix added to 
j,ojling ta.p-watf'~ {PH 8'0) iJwn the usual violet solution 
t\':'.uit;;: (~(' aboye), the colour b€'ing: what we consider 
" normal." ]f. however, the cyanin~ is trituratf'd in the 
mid for a minute with the water and gradually he.atNi 
tt) Loiling with shaking. then a beautiful blue solution 
results. The filet that the same matf'riais can be Ui~ed 
to produce two entirely different results shows that 
It ('an only be the state of aggregation of the cyanin 
whirh Can have stabilized the anionic charge and hence 
produ(\pd a hlue colour under the conditions.t,hat nonnally 
prootlce a yiolet ~olution, If v(·ry Rmall quantities ~f 
cyanin chloridp are employed, this phenomenon can he 
reproduced w,ing distilled wa.ter. Will~tter and 
EvereFt found that their cornflower extracts contained 
x:dan and other polysaccharides, and we have attempted 
to produce bluE' acid cyanin solutions in t.he prt'sence 
of various poly.c;.aecharide:-i. T~e addition of dispersf'd 
xylan and varjotL~ kinds of /Starch, also agar-agar, makes 
t~le preparation of blue solutions of PH about 7·5 a very 
SImple matter (demonstration), but we have not yet 
found a way of imitating the cornilower solution in 
respect to its ;tahility at PH 5 -0_ 

ProbablY these colloid associations are much more 
readily fo;med at values of PH between 5·5 and 6·5. 
and on the whole the blue flowers have less acid ~ll­
sa.ps than the red flowers. The petals of the rose in 
contrast with the comftower constitute an exception 
(PH 5-6), and the following further provisional results 

IUay be quot.oo tf,lthou~h tlO ~~t accumcy can h(\cla.imed 
for a m~thod whit'h in\'Qlv~ t.he destruction of tht' 
petal,_ Th. pi~m.nt of the o"'llIlH.d poIyantba rose 
.. moria. Mundi" ii< found t.() Iw lwll\~onin and the. PH: 
was ;). 5. On the R!tt}W plaut sornt' tlowe.rR had revert;OO, 
to the ('yanin tyPft. 1'hr red,·flowt·rt><l hydronllea bad 
petal Pll 3'75, whill't thE' bltH_, fiOW(lf!< JlllW' PH 4·9; 
."imibrlv thf' l't'd-thl\vered linlltn (ItnthOCYlillib ba~>,ti on 
del}lhiu~din) ~uw pt'tat /)11 4·ti. and tl~(' hlu(' vari .. ty 
PH [I·H. Bhw a-rwhustl. ti·j: .Uet·("101)"~IS llailt-yi, b·3 
(Mi:-t" N. Sl'ott-I\(ollni(>fi found thu.t: hrut" &ud violt>t 
flower.., had the RamI' petal PH): l"Wt,pt·Pl'H.K. aB ahout. 
5,3; (I(\lphinium~, [l-H (moHt violet I'hiHl(,). J,H (mORt 
hlup !'Ihad!'): elcnmti:-o (hllll'). [1'4: vi(lia, 6·2 (blue 
,·jolct), fi·j) (rc.ddi.'ih VJQlf't): lobeli}) (hlup). f)'7. 

It must. 1)(' t'lllpimsizecl that thl's(' variutionK of }JH 
/Ire quitf' jm~llffi('"j(>JJt in t.hl'.IJl.selv!$ to Jl('('onnt, for 1 h(> 
eolour ehan~e8 and it iH eVIUf'nt tha.t thQ mORt important 
~inglc factor for flower colour. J.'!ive.n the nature of th~ 
Imthol'yanin, i~ th{' tt11t>!'t.ion of the {'ondition of tht' 
pigment in 1iolution, und it would appear t.hnt (ill blUt>. 
flotlJN'R fJre eolouretlll.11 CQUoid("ti 801llf·irms (d OWl/' rf'8}1t'",'h'(~ 
pi,qmads. 

:Methtld~ for the dd<\'rmination of t.h£' J'II of t.bt, edl­
sap of floweri'< d('llPIl(linl! on tilt' ll:-(' of 1,lw ftowe.r eolourH 
as indicators may be ~otlnd, hut only if it can hf' j.!ul~ran­
te('d that the colloidal eomlition ()f 'tllt' pignwut, wlution 
i8 not alwred IJ'v the extraction wid! thp huffert~d 
solutions whieh a;c employ('d. In any ml,lW the re~ultf>l 
bear no relation to the colours ohs('n'ed i,l. vif1'o us:in~ 
isolated anthocyaniIl~, and tht,y {'arlIlot be tmlu'lfcrred 
from :How{'r to fi<J"wcr; the ()(1Jour ,'«'Ties depends alm()Ht 
11~ much on the other conditiono; in the cell.rutp al'l on 
the Jill and on the J)utllrf' of the ant-hocyanin. Another 
aspect. of Pil of the (,{'ll-saJlH iR tbat the hight'.f value..'! 
appear to l)f'. M.~oeiated with t.h~ formu.tion of dol­
phinidin derivatives. Tht" remarkablt·. distribution in the 
tropreolum--Empl'cH8 of India-is 11):1 foHow~: hlaf, 
d('lphinidin diglycoside (pH f)· G); (;aJyx, cyllnidin 
3-bio~ide (PH 5'U): fiowf'r, pdargonidin 3-hioside (PH 
4'5). On the other hand, three scabiou!o\ with Ilntho­
cyaniml based r~Hpe('.tivel? on pdargonidin, cyanidin, 
and delphitlidin had all the /'lallle })('tal, PII fi .(;. 

~~ e have already discu~Hed eh;ewh~re t.he influence of 
certain substances termed eO-Hi~mtmtH (~n thf'" colour of 
anthocyanin 8oiut,ioDl:;: the<!e t'flect~ are to be det.t'>Cted 
in strongly acid Holution, and the pre~n{'c or absence 
of these ~ub8tanceH 1':1 undouhWly a fa.cto}' to be taken 
int.o consideration. TIte extent to which the co-pigment 
effect is bound up with colloid phenomenon is a matt.er 
for future experiment and diRC!H:mion, but it is convenient 
to maintain the term co-pigment for the present. 

Dr. E. A. H. Roberts ha!1 ob,<lt~rved the shift of tlw 
absorption Lands of chry~nthemin and renin chlorides 
on the addition of pa.paycrine (strongly blueing effect) 
and narcotine (weak effect), and correlated this with a 
COITe.9ponding change (lowering) of the distribution 
nwnber of the anthocy~nin using amyl aleohol (deDlon~ 
.st.ra.tion). It seems clear that papaverine iill.lts and 
cenin salts combine in solution. The relation between 
the distribution number of mnin chloride and the 
concentration of the pigment seem to require the 
8.S8umption that the moleculc:s of the anthocyanin are 
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a>l!->m·jatf'(J 12 mol.) in aquNHl . ., I"!olution and fref' in 
ItUlyl 1l/'·f,hoJ. Cbrysanthentin and idff·in behave (-(imi· 
lari.Y, fll:-lO malvidin 3·p;ala(·to~ide. 'l'hil-\ plwnomPtl()n 
apl"'lIr1- 10 hi' ff'llttt'd to t,hat, of c()-pig;mentation. The 
nat,mally (Jecurrin~ co-pigments in('lufh' th" anthox­
;WrllllJ.''' (tla\'om~ and flavouol sa('charjdf's de.) lind 
tannin ... und i'\(JlHt' f'ftiCiPrlt HuhHtancNI not vet id('ntlfif~d. 
TIl(> .1u~tifieati(Hl for il'l.,-;uming tl\(' ope(ati()!l of thi~ 
f;wtM' ('rm tJt'!-.t hi' jndicHt.('rl hy an {·xarnple. (\'rtain 
h.·rha(·(·oll"! phlox ('ootai!] pelnr_gonin. hut have It mu('h 
I,hwr n·d ('o!nur 1 han othf'r fiuwer:-; coloured hy thifo. 
dlllho(·y}min. Bill ill\' <>aJJH' ()i)"('f\'Htion appli(':o: tIl the 
"slnH'! in jO" }Jydr()dllorif' acid, ,I!)d »"'[('O\'('f, the 
11l'PfIl'W'(' of mll{'h Ililtht)xant,hill i" notpel H("])('(', all 
lh!' eir(,llmjol,tllllt't'~ pOInt to t'O-I)lgUlf'nta1ion (If thl' 
p(,largoflin :-lalt in fh(' flower fl(·tal. 

Filhlllv .. Wi' do not know \\'11<'1 h{'l' or not tm(,l':-I of iron 
and oih:'r inorganic :-lUh"illTH'I':-I mav ailed f10wN ('(l}our. 
In thi:-t {'oIllH'1I;ioll tflt' (",U\(' of tht· hill/' hvdranW'H iN 

Hh"llY·" quo1l'd, lJIHJ WI' 1mvt' o/'I-II'n'pd that Wht>ll tJw 
.. talk" of reti hydrang('a fl(1w\'l"~ an.' imm('r:-l('tl in Yl'f~' 
dJllltt' aqu('ou::I ferri(, dlll}ridl', tlll' fimH'rs :-;lowlv bf'ConH' 
IIlup. 1'(11(' u,sh('s of many 110\\o"i'r1'> ('oot,air! 1-- 2')" Ft'20a, 
and t,lH' alltho(,)'llllin 11,,,1. for iron i<.. onl' of tlw lllo,,1. 
th'lie.~tt' koo\\'u.· 

Hummarizing, tbl' main iill'1ors nff('ctin1! fiowt'f ('olours 
an'; 

(\) Tlw Blltlln' altd ('olH'I'ntration of tL(, anthocvanins 
Hnd ot.lll'r ('Ul(IUJ"t'd ~\lh~l,am't'H prL'~(,llt: (1) th; ."tate 
of It!.!Jt:l't'gatloll of 1111' antllO('yanul in ~olution-- tilt' JlH 
of t})l' (,,·JJ',"ilp j,,, 01)(' ()f the "nh:-.idiary factor.>; :dTectill{! 
tili.'), lind natlll'ully \llt' pri'~I'IH'~' 0[' ah~(,IHT (If protrdi\'t· 
('o\Joitl" I>; nuutlwf: (3) tl\l' prt'l"('lIt'(' or ub~(,Jw(' of 
(·O·piPIlt'Hf' HwL prtlh!,'mati(·llll.L thl' ('ffed of truct'" 
of imB and otht'r ('(Imp\ex forming nll'ta]~. 

Tinw dOl'" not lll'rmit, H\(' to dpai with otlll'l' antho­
cyanin typl'l-( !4ndl. :~s gy~uPfjn, til(' h'lH'O-antho('yanins, 
t}Jp yellow untlWf'YliUill of Papal'f'r )!Ildi('(lule, or thf' 
nitftJl!l'nous lWf't-pil!llIf'nt nnt! it:'. unalo~ue::;: J will 
du;w. appn)prilltt,ly 1 hOllP. nil 1t11 t'xpt·rimt>ntal llott' 
h~' HU(,Illpting a dl'OlonMration of Sonll' of tht' Tt'sts 
which WI' t'Inploy for tlu' Te.·ognititlll of ant,hO('.Yl"HlHlins. 

(1) Th" oxidation t{·~t -uddition uf lOOt. aqu(>ou~ 
:-.odilllll hydroxidE' to a dilult> ~olutioll ~hak('n with air-­
pptunidir; and ddphiuidiu Ilrt~ at onc{> dt,~trorcd. the 
(lthl'r nnthon'unidills an' relatively stahle. 

(~) Extnlt:ti(lU with amyl nicoh;)j, addition of .-;odium 
i-H'{'tatl', and then of It tra~'e of fprri(' dlloride. Chllme­
t{'Ti~ti(' colour rt'llction:;: lUi' ohsern~d, and in particular, 
if eYllnidin is prCKPnt tIll' violpt amyl a.lcoholic ~olnt.ion 
('hflll~e~ to PUfP hlut' in till' ial:lt stug~. Pelargonidin. 
peollidiu, and mah'jdin gin> no ferric reaction. 

\3) Distrihutiun hl't\H'i.'H l\)o aqU{'olls hydrol'hlori(' 
arid and a mixturt: of anisole (5 vol.) and ethyl i.~oamyl 
l'ther (1 vol.) ('ontaining 5 g. of picric acid in 100 ('.c. 
Ddpllinidin i:-; not f'xtrllrted by t,he organ]e layer, 
p('hmidin i:;; taken up to a 8light extent, cyanidin to a 
eonsiderablr ('xtent, aud malvidin, peonidin, and 
pcla.r!!onidin arc completely ('xtracted. if the solutioll is 
t"ufficientlv dilut€'. 

(4:) Dist.ributiou between P"o hydrochloric u<:.'id and 
<l mixt,ure of cycIohcxan()1 (1 yo1.) and tolu(>lle (5 Y~I.), 
Delphinidin lind petunidin are 110t p.xtract.ed at all; 

malvidin p.ives the organic layer a faint lilac tint 
cyanidin a pale rose tint; 1*onidin, and sHU mOf" 

Jlf'largonidin. are ('xtracted hy the organic layer to ;j 

considerable extent, 

The deductionH arc confirmed hy a study of the coloUl 
rellction.'? of the anth&,yumnfl. 

rn conduHion I mu:-;t (.'xpresR my very <-lefor indebte-d. 
IH',% tv all co-worker.>; in theBf' fields., and f'.o;pecially tv 
Dr. D. n. Pratt, Prof. A. Robertson, Dr. \V. Bradlev. 
anti Dr. A. H. Todd on thf' :-;ynthetic a:-;pf'ds of til<' 
work, and to my wife, without who.<.:e ('o-operation 11 

survey of natural anthocvanins could not havf:' he(·ll 
flttcn~pt{'d. . 

PROBLEMS OF THE CIDER MAKER 
T}Jp folJowing papers were read b!"~ Mr. P. T, H. 

Pi('kford and Mr. V, L. 8. Charley on April 6, befon' u. 
joint m{'{'ting of the Brist,ol Section and t,he :Food Grouj) 
of the Nociety, after memben::: had visitt'd tht' Agricul­
tural R('se.'1.reh Station (The National Fruit and Cider 
lnstitute), at Long Ashton. 

Mr. Pickford's contribution to the subject of .• ThE' 
l'robleUls of the Cid(,f ::\laker " \Vas a~ foUow~ ; 

,)'ouree of 8upply.-The farm orchards are the main 
souree of ~mpply of vintage fruit, the type giyin~ the 
llt"cessarv ('haractenstic fia\?our to cider. Standard 
treps o(Yin1a~p va.rirt,ies are grown in orchards whieh 
are gras.':led dOW11 nnd the Jand used for grazing. The 
majority of these ori.'hards are of Yery old neglectNI 
trees, litth, attent,ion being given to t,hem until recent 
~'{~ars, when the more atiracti\'e prices for ('ider fruit 
ha;-, warranted the renovation of old orchards and the 
developnwnt of ll('W orC'hnrds. The varieties of vintage 
fruit are f-;O vcry numerous. and as t hey vary to a great 
extent in tb:· quality of jllicc they produci' and in the 
type of tree they make, the problem here it-! to find 
good-quality sorb which mak!: strong growing tree::'. 
unsu&.'eptible to disease and capable of hearing hea,'Y 
crop!" regularl.v. This problem is dealt with, first, hy 
cider-making trials from single varieties in order to 
select those whieh produce. the best quality cider, and 
sL-'('ondly, by planting trial orchards of tree.~ of these 
selected sorts to determine their suitabilitv as orchard 
trees. ~ 

The culls of market varieties as a rule produce a 
rather thin, coarf\e rjder, lacking in character. As 
considerably large quantities are available for cider­
making. the problem is to utilize them wit bout deteriora­
tion of the quality of the juic-€. The juice from this 
t.ype of fruit is generally.low in sugar content, too high 
in acidity, and too low in tannin content. Some succesS 
has been brought about by blending this with bitter· 
sweets. .Bitter sweet type of fruit producing a juice 
of low acid and high tannin content balances the excess 
of acidity and lack of tannin in the juic.e from market 
fruit. 

Storage of the /r.il.-In order to obtain satisfactory 
results the fruit nmst be stored in bulk to ripen evenly 
prior to milling. Sound stora.ge is a very difficult 
:problem where, as in the majority of cases, tbe fruit is: 
from orcha.rds which are plant,ed with numerous sIDalllots 
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"f different varieties coming into ripene&; at \'arying 
; ... rio&. The remedy for this problem lies in confining 
; Iw number of varieties to sort.s whi<.'h ripen at the same 
~·,>riod. 

Washing of the fruit.~This problem now applies onlv 
,0 the small maker who finds it difficult to adopt tl~ 
dn<·it'nt method of washing fruit without the expt>DS€ of 
:'.!l f'lahorate apparatus such as is used by the la.rger 
makNs. Good storag(' conditions will make this 
,I)wration lighter. 

J/illi}'9 and pre.~siug.-H('re the object i~ t.o get the 
t.!l!J!('st possible return from t.he fruit without d('triment 
:0 its quality. Tht' fineneRS of grinding together with 
11w efiiciency of the preR."l are all-important for ohtaining 
,! tUlZh yield of juice. Whether the return from the 
l-,'cond pressing of the pomaee after it has hf"en re­
l-naked with water is \Vort,h while iR a point in question. 
IMtf'r r(':;mlts in the quality a.re obtained by a 8ft'ond 
!,n",-"ing of tbe p()ma(~t> where the method 1mB het'll to 
Ln','lk it up again and pres,,:: a 8f'COna time without the 
;ld,lition of water. 

Fl'l"YIwntation of thej-l.ti('R.-A slow type of ff'rmentat.ion 
J~ tht> object. in view, as this results in the best quality 
(i(l"r, Thn',e main fa<;tors governing the rate of ft'fment­
arion are: {I) variety of fruit used, (2) district ill 
which the fruit is grown (soil I'onditions), (3) temper­
at urt> during the fermentation period. Method~ such 
&..~ " keeving" and" racking" and sulphuring the juice 
'Ire employed to meet this problem of quick-fermenting 
jnict's. Checking the ferme-ntat,ion at, the desirabl(' 
.~1 a).!{' in order to retain natural sweetness is brought 
:1 hOllt hy filtration, pasteurization, and centrifugation, 
The problem here is to arrest fermentation witJwut 
d"triment to the juicp. Filtration through the ordinary 
[,ulp filter is not, a complete control, although it is 
dIectiyc for a short period. Centrifuging alone does 
not give perfect clarification; pasteurization tends t.o 
affl'ct the flavour. 

~eitz filtering in conjunction with pulp filtering gives 
a complete control, although it is felt t,hat a slight 
alteration of the flavour is affected by this method, 
The problem of producing a cider of the type demanded 
fl.V the public taste and of a standard possessing good 
keeping quality has to be dealt with by judicious 
t)]ending. 

StO'rage and distriindion.-For storage the cheapest 
and most commonly used containers are wooden vats 
and casks. Storage in wood leaves much to be desired 
in the way of liability to acetificat.ion and ]0.8.'3 due t.(l 
{'Yaporation. 

The problem is how t-o improve on this method 
without the increased initial expense of glass and 
" ebon " lined tanks. In the bottling of cider a problem 
arises from the fact tha.t, as the hulk of this type of 
cider is sterilized and ca.rbonated to meet the delIlAnd 
for a sparkling non-deposit bottled cider, no change 
takes place to give mat.urity with age, The deposit 
which is the objection in naturally a.fter-fermented 
nottled cider can be removed by the "disgorging" 
process as is practised in the .champagne indumy, but 
at a considerably increased eM. 

Mr, f'har!ev dtlalt with .. Th~~ f'hpmistTv of Cid~r/' 
and said : ~ ~ 

The e.othposition of eid~r Ilppl('~Q, may be appl'()xi~ 
matdy repre!t<'nted as : 

From the ('iUt'f-makinR point of vi(lw tht' J4))ulJ),. 
eonstitut'nts of th{· pulp (i\,moul)till~ tn 961% of th(' t-otal) 
will repre~u:'llt thf' bulk of tht' jUi('l' ohtaiuf'd hy pressing 
thf' ('ruRhl"d apple.!<, and whil~t it. i~ diffil'u1t to p:iw. filotur('8 
whil'h would r{lpr~':,enl an a nrag(~ jui('e, 111{' following 
data ~how th(' perr.t"ntag('s of th(~ IUllin eonRtitut'nts 
of th(' jui('f', and th" \'IHiati()nK tha.t ml:\y o('('1lt lll'twl"t'D 
various "arid-it'I" 

COlllp(),~jtion of juic,1 jr,,/II cidrr ilpple" 
(Fj~lr('s IV, pt.·recntn.!,l;(,l'j 

\rat('r Inn'rt SUCf'{}S(' :"\Ialk Talil/in XitW:I((~ll P/'din 
"uj:ro.r acid 

83 11 1·5 (1,2 -1·2 (1·07 - i/'ot- (I'~ 
Q·fi 0·0; 

fbll :'It(l,rch 
u·2-·0 .. ' tJ·fi 

A clat'lllifi{'at ion hal"f'11 on t heRr' fi~lH'('~ hafl he-f'n u~{'(l 
for ~('F&m.ti!lg jUlef's into thre(1 main type,,,': 

((/) SllarpjuicI'AA 
(b) Rwe('t,juic(,!1 

~la.li(' Iwid ,q1'j'lI,tl'r tha.1! (j'4:i% 
.. leSt> thall (I·4fi~';,. 

tannin I('~f\ than (j·2°{) 
)tl\ljl' acid k'!:Is than n'4fjo;" 

tnnnin ~n'H.t('r tha1\ II'~'~;, 

The SUh:olot:nH'CS who:-;(' peri'('l\law',"l urf' ~i\'{'n ao,,"(', 
play an importu.Ht l'u.rt, in tIl<' s111Jsequ('nt hiRtofY of the 
jUlep during fermentatirm and storage of the f'hlpr. 
Th~ KUCTORl' i:; Rlowly inverted and f{'rm<>nted !lnd i~ 
reduced t.o a mere trace by 1he complf'tinn of ferm('nt­
ation. :Malie aeid, present either itf' ealcium or putassium 
bimala.t,(' or a~ fH'e acid, i~ the enaraeteri:-!tic acid of 
»pph~s and j" important from thf' flavour Jloint of vie.w. 
It i>l. uflual to hlcnd cider" until tlH~ aeidit\, iR ahout 
0'5%, for should the acidit.y full far IwJow'this figure 
cider is prone t.o attack from various di"order~ which 
will be mentioned later. For blending with s}lnrp 
apples, bitter"weet. vari{'tieg arc dCl'lirable, hut at, the 
present time there is a de.ficiency.of the,"!(' l~w acid fruit!'. 
The deacidifying of the sharp culinary typel'l of juiceH 
iH limited bv con~ideratioM of fla ... ·our, a~ rhe addition 
of such cheU'ticals as calcium earbonlLte, lime, and 1:Iodium 
and potassium hydnJxide i~ liabh~ to :die('t th~ pure fmit 
flavour adversely. The {·fleet uf aciditie ... of approxi­
mlltelv 0-0% in stabilizing the ta.nnin and preventing 
its oxidation and subsequent precipitation i-l of import­
anCe. Apple tannin is akin to coffee and cachou tanniuA. 
Inten..qe green solutions are given with iron salv.;, whilst 
vegetable albumins, gelatin, and i';ome mineral MIts 
are precipita.ted by tannin I'lolutiam. In the prerwnce 
of air, tannin is oxidized and precipitated by an oxidase 
to an indeterminate compound U tannin oxide." but this 
action is inhibited by sufficient amounts of fruit acid. 

The presence of high percentages of tannin in a juice 
inhibits th.e setion of Bucrase and pecta..<;e, enzymes 
which materially assist in ferment.a.tion and the natural 
clarification of the juice. Tannin is responfl:ible for the 
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a.. .. t ring"llt L.jtt~r tMtt- in. cider and its presence is desir­
abll'. und indeed es, .. ential. Owing to the shortage of 
hitll'r~wl'ct fruit, attempts have been made to supply 
t /lI' dpfi('ienev in flavour bv the addition of variou~ 
tannin prepa~ati()n,<;, but in i:to ell-He haR the relmIt lwen 
~M i~fiH't()rv 

Thf' nitroJ!<'Tl ('ompound!' l)f·long to two classcl-., ulbn­
tJlJn()id~ Hnd lIrnidl·.'I, tll" lattN of which >mp]JJy flU' 
flP('PkSan' \'f'llll"t foud fi,r the f('rmentation. Thl' 
influefu';' o( nitwg'p!l. j" (IiS('usHPd. later. The colloidal 
Pf,ct(lW" material in tIll' jn/f'(' is n.f'rived from the insoJuhl(' 
rl(>r,to~(' in t}w {'ell wlill. P('('tin, aw final prodll('t, ('"on­
Yi'yAvis('()!o\it~, and" hody ,. to the juiC':, andis responHibl(' 
for a mf'llow flav()lll' pntirdv distinet from that du(' 10 

,·mgar. The rMc of pectin i~ dd(.'TS i~ still little uIlpre­
('la1f'd, hut i1 it' ('(:rtnin tIla1 prohlem..., of clarification and 
d~'}lot'ition of flm'('uil'Jlt material in bottled cidt'f an' 
intimatdy llS,'1(1('lH.t('d with the Il<'dic con..-tit nent. ... 
Minf'nli" l'r('~('ltt in aflpll' juiN' indudp calcium, pota:-~' 
iUIll. ltnd iron, ill tit!' form of chloride!', suJIlhat('.-;, and 
T,h()spJwtt'." 

Applp julep" ('ontain muny volatile prin{'iple:- giYlnp: 
rii'w to till' ('hnrartpril'lti(' nl'OmR of tht' apple EthN~ 
flf form it'. }I("'t/c, (;lIPToI(" tllld c<'lprylil' ~lcid,,, hun' hf'l"n 
idt~ntitiN.1. top:cther with acfltaldchydp. 

KOflW d{·~f(·t' d' control iH obtainahle OVPl' many of 
t}w.'w ('onstitUl·nt.'1 !ly orchard and (mltural prttf'tl('('.". 
'For ('xltruple, thf' ~tltrog(>n content of appJe~ is affected 
hy llH' mod(' of ol'ehal'diI.l,~ adopt('d. High nitrog(,u 
(and tlliick iernll'ntation) is s'<:SOCi:lti'd with tree~ growu 
nn plOll~h('d land. whil~t from t.rf'f'~ grown in a gra~~ 
()f('lumll he frnitl' will h(' low in nitrogen and the ferm('n· 
t.!H,joJ] of tht, jujct' rorre.<:pondingJr rt't4irded. 

ArfHn/ of appl~ jw:re and ct"der on lIIetals.--The actions 
an' giq·n hf'low in tallUlar form: 

lion 

'fill 
{'opper 
,,\Iuminium 
ZilH" 
Lt'ad 
:-:tainll'fll'I ",(PI·l,. 

Au:..h'nitie ,'II'" iJ'()1l 

8t,rong action v,ith formation of grt'f'll 

and bro'Wll tannate.s 
Nlight action 
ll&dly attaoked 
Hlight action 
Badly attacked 

Xo~tioll 

Heavily-1inn('d ('oppf'f j~ generally ufled a.t present. 
for filtNI' t'M'. whieh com€' into contact with cidN 
for prolonged p('l·iod.;,;. 

The u'flRhing of appleq~.·--.Experit'nce 13.<;: shown that 
Ycr)' litth' 10i:<:,. (If flanmr 01" fruity character is experi­
Nlecd in t'id('r,. made ftom waRhed apl)les. A los~ of 
O'05~,o (If I'ollg!ll' Jw~ l)t'rn obs(.'J'vf'd in ~()m(> ('&sa<;., Lut the 
chief t'ffe~'t of thp wa~l.ting pl'OCCliti is to slow down 
tht> f('rmentatioll of the expr{',.,>sed juice. This is du(' h) 
re.mont! of natural yca .• <;t5; from the slJrfact' of the apple; 
a number of yeast:". ~ufficient to secure fermentat.ion are 
too d{'eply emh('dded in. tIle ~urface of the fruits to be 
remo"\'t·d hy thi:.; prt){'eM. 

Fel'nlt"rttatiQI!.--Fl'rmc>ntation is cau~ed by the natura.l 
yeasb on the !'urface of the applt's which. are typical 
for cider fruit. The r(last"':! vary in size, an average 
being about 5--10 !.I. in diameter. The same orchards 
.fford the same type of yeastg year .fte, year. and the 
many varieti€'~ of eider apples are associated -.ith a> 

definit~ yeast which may he isolated from the ci';"1l! 
with annual regularity. The problem in fermentaTJ.\}n 
is to secure & fairly.slow but Bteidy fermentstive flctir'Q. 
The variou~ factors concerned in this process are: 

Temperature_-Fennentation is stopped at 0°_2 (' 
and reaches maximum velocity at 20°--30" C. YC",.,t" 
a,re killed by exposure to t.emperatures above 38° C 

Air.-In the aerobic state yeast increast"£ in weil!br, 
fee<l'l on sugar but. forDl.fl little or no alcohol, but in 
1l.mwrobic stat.e yeasts do not appreciably gain Ir, 
weight, and ferment the sugar t.o alcohol. 

Acidity.-Normal acidities do not affect. cider ye.akl~, 
but they aft' adverse to the development of wild Yea."t~ 
and bacteria. . 

~lntiseptiC8.-Sulphur dioxid{' (ma.ximum dose pp-r­
mitten 14 graim:1 per gaL) is the only antiseptic allowed. 
and t.hf' addition of the full dost' to a fresh applf' juir{' will 
('onfl:iderably reduce the rate of ferm('ntation. 

.Yitrogell.--Cidf'r apple,'; iu general conta.in verr sUlall 
all1ount~ of nitrogen and fNmentation is a('co~dingl.\ 
I'!ow. But th!' increasing U."t' of culinary upp}e.s with 
(·oIl.t,iderably higher nitrogen contents, ha."1 introdu(,(,d 
t hf' problem of Gf'aling wit.h th€' very high rates ()f 
fermentation correlated w'ith these percentages of nitro­
gen. Very quickly fermenting juic('s will yield l)oor 
quality ciders, whilst juices which undergo protracted 
ff.rmt·ntations will be prone to attack from ha('tf'rla! 
diRordf'Ts such as Ricknes-" and acetification. Ferment­
ation can be hasteucd bv addition of 2 oz, ammonium 
phm,phate per 100 gal. o{juice, and retarded by pllsl'ing 
"t.he juiC'e through a f'UpN-c('ntrifugf' prf'yiollr< to fl:'J"­

mentation. 

The l(~e of Rpwial yea""fs.~Sp('('ial yeasts have hf'('1l 

extens.in]v studied in {'onnexion with ('ider manufactnn'. 
but the benefits which accrue from their 11S(, do not 
appear to be sufficiently important to warrant any 
departurE' from t,he present method of nat-mal ferment, 
ation. The initial pasteurization of the juice, pn·\·iou ..... 
to inoculation with the selected veast culture is liable 
t.o impart fI .. C'ookpd " .fla.vour to the cidpr, and if [lfl 

the other hand. it yigorous culture is added to the cidN 
to dominate the natural yeastR, a violent fermPDtu.tioll 
may ensu .. in w-hi('h the'delicatE" :flavour and aroma 
may be vitiated. 

Filtering alld centnfugi11Y of cider.-Thesl:' t\'\\1 

processes represent au example of the effect of meehan­
ical processes on t,he final character of the produ('t 
Centrifuged ('iderR art> ('oDflidera.bly more fruity ani!. 
mellow than the eorree;ponding .filtered samples. Th,> 
fullncss of flayour and ., bod)" " is acecntuated in th~' 
former ca.se, and the general character of similar cider ... 
submitted to filtration 8.nd centrifugation are often :':0 

widely different. that it is difficult to recognize that the 
samples were each derived from the same original julcf'. 
Fermentation is practically completely stopped by bo~ll 
processes if the specific gravity of the cider iB below 
1·030, but at higher gravities the control is not quite 
so successful, It is wort·hy of note that centrifuged 
ciders contain considerable numbers of yeasts, and the 
absence of fnrther fermentation pointg to their inactiva­
tion. The nature of this action 16 not yet elucidated. 
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:i~' dra_wback a8WC~ted with the use of the ce.ntrifuge 
,he slight hoze .which permeates the cider. Attempta 
reIDO\'e this wIth Yanous reagents, including pertin-

;""0mposing enzymes, have failed to produce the 
·.'''IT'P1i effect. 

DISORDEltS OF CIDER 

Ac.('tijication.-This disorder is due to haeterium 
.1 ~ iinum and other associated rni('ro-organiRIr~ whi('h 
'(Invert. alcohol to acetic acid, with tilt> ~imulti\n(,Ollfl 
.j,,\·p!opment of a yellow leathery fibre, charu.ctenstir 
,; ! he disorder. Acetific.ation is bv far thE' molrt ('ommon 

. '1 ('ider troubles, and is largely d~le to t.he R('('eSi'\ of alT 
i {> t h .. cider at some stage during making or c:t01"d~t·. 
l'f;'vention of this disorder is largely a mattt'f of using 
~!'nlld eap,ks and vats, and reducing to a minimum any 
'<Intact hetween the ("ider and air. 

Cal.er .~ickne,~s.---Slow fermentin~ cider~ 'with at.:iditif"~ 
hpJ!)w 0·45% are liable to Rickness, Thf> cider bt'{'onlPS 
opaque and undergoes a violent fermt'utation proIDuH"nt 
Mllonp-st thf' products of which is 8cf'taldf'hyde. Run· 
mhary products with unpleasant odours ure a~"ociatt"d 
W(f!' the disorder. Thflre is very little cham'p ofl'{'mro,,~* 
tllf! f~ badly attacked eider, t~ut ciders in which the 
tl'!('t.('ria have only recently ~n established (~an generally 
i,,· savf'd by an increase in acidity, either hy blending with 
:-oharp cider~, or addition of tartaric. or citri(' acids. 
(.·\df'r~ with mote than 0'5% of malic acid rarely ~uffer 
hom this bacterial diRorder. 

Ropille8S.~ ']'his disorder is not so common as the 
a!l(IV(> two types, and its preycntion is largely a mat.ter 
of maintaining the acidity above 0'5%. Long strings 
uf deposit are formed in the bottle and the cider become!'! 
\'JkCOUi'i. The disorder is dangerous for the r€'ason that 
it dOf'S not. b~come obviouE' until the bacteria have 
bt'(>ollw V{,fY aetive, A vjoJent. agita.tjon of the a.flected 
l'ider iF! th€' only remedy which can be suggested. 

OCCURRENCE AND INDUSTRIAL POSSIBUl. 
TIES OF MONAZITE IN THE BLACK SANDS 

ON THE ORISSA COAST 
By S. B. ROY, B.Sc.· 

A sampl~ of black sand from Satvaya on the Orissa 
('nast sent by the Director of Agriculture, Bihar and 
Urissa, in December, 1922, for analyfli,~ and report, 
was on microscopic examination found to {'optain small 
r r:r;taIFt having black, red, yellow, and other tints. 
The blaek particles constituting the major part of the 
-.and were fouoo by Mr. C. S. Taylor, agricultural 
dlemist, to be ilmenite (ferrous titana.te). The seareh 
for any ot.her interesting ingredient was taken up by 
the author. In course of analysis, the sulphuric acid 
extract of the sand. was found to contain thorium and 
;·are·earths. As phosphoric acid 'W38 also found. there 
waR a strong presumption of the presence of monazite. 

Ilmenite is more strongly magnetic than monaz.ite 
<md t·here was found it third portion in the sand not 
magnetic at aU, a. fractkm consisting mainly of yelWw 
-..and yielding 60% of rare·earth '()Xj~8 and thoria 
which could he separated by the crude electro·m.agn.etic 
Ilevice set up in the laboratory. This answered closely 
The description of monazite given in. Schoeller & Powell't; 
,\naly.is of Ore. and Minerals of Rare Element.< (page 

• ABlt. Director of Agriculture, Bih ... r & 0riBBa. India., 

1(5). The p,._nee of moo"-tit. in tho ... ml'le or black 
sand was thus confinnffi.. Tht.' toOml percent.age or 
rare·r..artlts in the samplE:' of yvUuw sarui sepa.rated was 
found to he 61·14 and the percentage of thori .. 7·9. 
The sand is t.b(>.refo~ richer in thode. t,han many other 
sources of thi~ subl!.tanc-e; for irurtance, tht" Brazili.an 
sands (c<tncentraOOd for ('xpot1.) "I\'hieh ll{'foTt~ tilt' dif'· 
t'OYi'ry of t.he Inonazit.e l~d!!1 in l'fll,\'a.n{'.ore and Ceylon 
Wt'TI:" the ('hief l'rOu'r('.e whidl supplied allllo~t ail the 
world's llet.~C8I)ary thoria. ('ontaiu only 6·5') thurlli. 

l'ht· import.ance of tht· monN.1.itt' ·indwt~)· in India 
would be nppan>nt. from t.h(· fwt thll.t. during thr period 
1914 t.o 1911 tht> annuN.l (}u1 put (If monur.it.t' from 
Tra.Yan('ore \,llrit>rl rou~hlv ut'tW{·i.'ll 1200 l'Iwl1.HOO tonR,~ 
\"alul'd at £t[),OOO t() £&0.\")00, 

FollowiuK t.hil-l di&'HyprV a I'UI'\'I'Y of t hi' whole t.md· 
W~1'i undertaken by thl' l)(:pnrtment:of Ot'olo~i('al t)urv(')' 
of lndia in January. 1~~24. '1'ht, d<'}IO;.!it,s til) th(' tnltlUhl,nd 
('.oast It.ppear to he the mORt important. extendin~ OVt"f 

23 miJ('s jn }t'Dp-th, 70 ft, hrelldt.h, and 10 in. thi('knl'I-\H. 
Thp average content of monazit>t> in this fll~nd Varif'K 
hetwf'en 2°Ci) and 3(l~) (rjehel~t /oiJunple 11(:~), Jtgl!inst. 
Tro.\"anMrE' sandf:o\ with 8Vf'ra.f,(" ]~'(I (ricbp.~t luunph· 
60°0))' The low figurf' of thi", hlack sand would not., 
I iwlieve, be ~o Aeriom; a. hindra.nct'. tJ() th(· dl'velopnwnt 
of thiF! sottrce of monazit(' tVI the mineral f·(lund in Hw 
sand is a fa.irly high~grade one containing 7 '9(\ of thoritt 
(Tmvancore monazite containH ~% to 10% f)f thorill), 
the source to work upon is fa.irly large, and the separa.~ 
tion of monazite from the sund (" concentration" Ill" 

it if4 ca.lled for export) requiri'..H no skill of the operaton.; 
and if! inexpensive but for the initial outlay of t,hf' 
plant. Furthf"r there iH the p08Hihility of utilization of 
som(' hy-productfl. The chief commerdal UfW ofmonl~zit-e 
is at prc8ent in th(' preparation of thorium uitrat-t: for 
inC'andcwcni gl~8 mantleK. Th(> En~li~h pat.ent 124 of 
] H93 desr.rihe£ the mOBt RlH~ce!;.8ful mixture for gttH 

mantles as containing 99% to 9Ho~) of thoria and 1 ~<, to 
2('~ of ceria, 'rhe gas mantle industry is 1ikeJy to extend 
further, and this Oristla deposit may serve as n. profitahle 
source of supply for Hw future. 

By-product.<;.~(l) The largt' quantity of ceria,left 
behind with t,he rare-eu.rth~, when monazite if' work~d 
fot thoria, may he u.~d for manufa,eture of ]Jyropboric 
alloys, of which about 20()O tOlll-i per a.nnum are used. 

(2) Ilmenite {'.ollstituting about 75'\) of the Rand can 
be utilized for (a) preparation of ferro·,Lllo.p' for UfoJC in 
final purifieation of steel and (;a!~t iron. The URe and 
manufacture of the alloy j:-; protf>,eh·d by a huge numher 
of U.S.A. patR-nts. 

(b) Tanning. Ti salts unite with the tannin matter 
of leather giving a yellow to brown colour whieb is fliSt 
to light and soap. 

(c} Production of pigments, Of late titanium ill· 
oxide hWl been more generally used as a very desirable 
Bubstitute for white lead or zinc oxide, a."! it is stable, 
resists the atta.(~k of lmlphuric aeid and other corrosive 
substances, is not discoloured by sulphuretted hydrogen, 
has a low specific gravity and an opacity higher than 
that of many other pigmentx. 

I wish to convey my best thanks to Mr. Taylor .and 
the authoriti.. of the Agricultural Department for 
faciJiti<s aJYorde.d in carrying on this investigation.. 
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PROF. F. G. DONNAN 
Prof. Frederick Goorge Doonan, C.U.E ., D.Sc., LL.D., 

F.RS., etc. was educn . d at the Universities of Bclf88f, 
Leipr.;g, 13erlin. and I..ondon, hi. teachers in chemistry 
being Lett., Oi!tWald, vaat Ro.f1, and RAl11l&l>Y. Having 
. ·oIked Wi(]l Sir Willi"m RalllB8y from 1898 to lOOiland 
h.id the post of AosiHtaut Prof....,r at University 
CoUegf', Lond.on, he we.nt to the Royal College of Science, 
Dublin, where he acted ... Lectur r in Organic Chemietry 
during tl,e period 1903-1904.. Iu lhe latter year he was 
called to Liverpool Unj"eroity as the limt Sir John 
Brunuer Profe"",,,r of Physical Chemistry. In Liverpool 
Prof. Dounan had the bonour of designing and directUlg 
lhe Laboratory of Physical aud Electro·Chemistry, 
preseuted to the University by Dr. Edmund Muspratr, 
J~ro-Ch!Ulc.lIor of the Uni,'ersity a.nd Cb.irmnn of the 
Uuited Alkali Compllny. In 1913 Prof. Donnan was 
called to London to succeed Sir William Ramaay at 
University College, and in 192 h. became Director of 

the Chemical J..,n.born_t,ories on the retirement of' Prof. 
Jolm Normal) DoWc, Ir.n.S. 

London he has been suooessful in organizing and directing: 
important schools of research. Thirty of hi> fo r 
r_rch .tuden lio now bold profeosorslUps in many plI rt. 
of the world. 

H. has alway. had a deep interest in. the technical 
applications of chemistry. In 1918-19 he visited Chil" 
a.nd wrote a valuable report on the Chllean niblV{' 
industry. whilst he W&8 instrumental in the foundMioD 
of the Department of Chemical Engineering.t Unh-er.it" 
College, London. In 1925 he investigated certel' 
ph ..... of the German potash industry. 

Prof. DOllDan haa recei,'ed honorary deg ..... from the 
Univenaiti .. of Liv.rpool, St . Andrews, Belfast, Edin· 
bUIgh, Durham, Princeton, Johns Hopkins (Balliruore), 
and Oberlin College (Ohio). H e holds the LonS"'"t! 
Medal of the Chemical Society and the n avy Medal of 
the Royal Society, and is an honorary mcrobet of the 
American Ohemical Society, the Dutch Ohemical Society, 
the German Bunsen Society, and the Institution of 
ChemicaL Engineers. He:is a. Foreign Membex of the 
Royal Academy of Sciences, Amaterdaru, and tbe 
Royal Society of Sciences, Upsala. In 1923 be .. aa 
Presid_ent of the Chemical Section of the B_ritish Associa· 
tion, dUIing 1924-26 President of the Faraday Society. 
For many yea.rs he was Foreign Secretary of the Chemical 
Society, whilst bo has a.lso served on the Councils of the 
Royal Society and the Society of Obemical Industr .. ·. 
H i> only contribution to book literat uxe h .. been tbe 
monograph on Copper in Abegg'. Handbook of Inorganic 
Chemistry. 

Prof. Donnan has bad the honour or close a880ciation 
WIth Messrs. Brunner Mond e Co., and later with 
Imperial Chemical I"dustri .. ,. Together with t he Jate 
Lord Monlton he was successful in initiating tbe extremely 
, '.Iuable financial help wbich Mcasre. Brunner Mond &. 
Co. 800n after the WAr gave, and continued yearly to 
give, to the r_rch Departm .• nt~ of Chem.iotry and 
Physic •• t the Uritish Universities. Tbi> important 
aid has been continued and developed in moot liberal 
r .. bion by Imperial Chemical Induatri"", and baa been 
oue of t he principal factors in the development of 
chemical and physical research in this cou.ntrYI snd 
in the training of UDiYeI5i~y men for the needs of 
Btiti>h ch.mical industry. His reaeal'ches hsyc dealt mninl~'r with physical 

chemistry, including amongst others t,he following 
topic_,: colour and ionization jn aqueous solutione, SIDPPING, ENGINEERING, AND MACHINERY 
l,ete,ageDcoue equilibria in suit solutions, osmotic EXHIBITION, 1933 
prossnre, the Rail Eflecl in solutions of electrolytes, the The t wo years which haye p .... d since the I"" 
interfaoial teusion between two fluid phAse8, the surface Shipping. Engineeri-ng, and Machinery Exh.ibit,ion have 
tensions of liquefied gases at low tem_peratu:res, adiabatic been yeats of great anxiety for thofSe industries for 
conde.nsation of organic yspours, the effusion of gases, which the Exhibition caters; yet the exhibition shows 
the theory of oolloids, emu1sions and the theory of a very healthy state. of l)togress in the design and 
emulaifi auou, tandard ref renee electrodes, the opera- methods of construction, of industrial plant, and lDuch 
tiOD of alkali-chlorine electl'Olysers, surface-concentration progress too in the selection of th.e materials used in 
.'It air-liquid interfaces, electclc-a] potentials at- air-Hquid such plant. 
interface., t.he electrical charges and stabilities of hydro- The exhibition opened at Olympia on September i . 
carbon oil emulsions in wat·er, ionic equilibria and a.nd will 1'elllain open until September 23. Users qf 
potential dif1prence3 aero semi-permeable membranes, plant and equiptnent will need no exhortation to go to 
tho theory of counter ourrent g .. socubbing towers, the the exhibition, but many others concerned less directly 
caking of powdcrs, etc., etc. Th theory of ionie v."'ith industrial prnctice- and developmwt will find much 
membralJe cqnilibrin del'eloped b)' Prof. DonnAn has to interest t!rem. In the first place the exhibitien 
found nluny important applktltions ill colloid chemistry inoludes wha.t is a .notabl~ innovation, a collection of 
,md in pll)"siology n.nd medicine. Both 3t Li"erpo<ll and . exhibits by the Department of Scientific and Industrial 
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Re:;ea.rob~ This endee. VOUE to hTing bome to the pu hUe 
~ he practical aspects of le1<eat b work c3unoi be too 
Wf'U commended. and Q.<t to the public interest it i:t 
lflirient to note tluot the D.S.I.R. stand« arc well 

fined with \;sitors eVen at tho~ times when tbe Jlublic 
btrendance is relatively sparse. The exhibits shown 
1,.,.. been provided by the Willian> Froude Laborat<>ry 
. nd the Engineering and Metrology Departments of the 
~.tional Physical Laborat<>ry, the Fuel R"""",ch 
~tation, the Chemical Research Labor.atory, the Indus· 
rial Research Oouncil of the 'xntioual Federation of 

Iron and Steel Manuf4ctureIlI, tile Briti.h Cnst-Il'On 
R~ea.rcll. Assoc.iatioD. the British :Son-Fer_roUB Metals 
"Research A.sHociation, and the British Scientific Instru­
ment Research Association. It would be impo8Bible 
hpJ:e even to mention, rnltcit less comment on, the vns1 
number of tb ... exhibit. . Members of the Society will 
no doubt be pnrticulady int • .rested in the exhibit. 
illustrating tl,e work whiell b.aa been proceeding at 
Tcddington on salt-water- corrosion of meta.ls, and a 
",ale model of the " Grid" short-flame pulverized-fllel 
hurneY developed at the Fuel Researoh Station i. of 
much interest. There are some excellent exhibits 
buowing the examination and characteristics or steel 
ingots, and the work of the British Non-Ferro .. lIJetals 
.. \.~.',och,tion on lead alloys, elcctro-deposition, copper, 
nluminium, and alloys for high-temperature sen-rice hi 
well displayed. 

In other pnrts of the exhibition probably the mo.t 
not.nble developments to be seen are in conne..xion witlt 
interna.l-oombustion engines and welding technique. 
Twenty-four stands occupying 13.000 sq. ft. llre con­
("emed with engine exhibits, and there are many 8tand'\ 
showing developmenta of tlle Diesel engine. About a 
dozen firms, notably the British Oxygen Co., Ltd. and 
i1furex Welding Proc ..... , Ltd. have exhibits of welding 
"Iant and acce6S0tics, but in addition the extension of 
welding practice is to be seen in constructional work in 
other parts of the Cl<bibition. 

Wild-Barfield Electric Furnaces, Ltd. bve a good 
range of exhibits, amongst which two fu.tnaces with 
forced-air circulation ate of special interest; the com~ 
]:RlDy's range of (I TeJcon " alloys is also to be seen. 
The .tan& of Bradley & Foster, Ltd. , the Mond Nickel 
Co., Ltd., and Henry Wiggin & Co., Ltd. show many 
examples of the wide range of uses to wbiob niokelalloys 
ute beingl'ut in various engineering fields. and the Mond 
"'ickel Co. is distributing a useful rotating chart which 
provides information of castings in nickel-cast iron 
with correct foundry mi:<tur .. and physical propeetiea of 
the alloys. The stan& of Philips Lamps, Ltd. (Indus­
trial Section) MOW 8 number of interesting radiograph.'i 
illUBtrating the headway made in recent yea.rs in the 
application of X -rays to industrial testing ; this firm 
hlro shows a. welding rectifier wruch -renders the welding 
of thin pla.tes a more simple mat:t.er than hitherto. 

Other stands show marine equipment, air conlpres.r;ors, 
anti-eorrooion compounds, scientific itlBtruments, and 
<,ery type of equipment need in industry. A plastic 
moulding press is at work on the stand of the Hydraulic 
~\:. Engineering Co., Ltd. , and CO2 compressors and 
~'frigerating machinery is to be seen on the stand of 
,]. & E. Hall, Ltd. Po""ibl,' one of tile most notable 

featUre!- of the (,xhibition 13 the eXl'eUpl\t layout and 
'l®~n aflh .. mnru.. Tbe pslm mu'q,o 10 the YorI<.hin' 

opper Works , Ltd. [or 1 he im"osin~ d~ contl"i,,('(! 
b.t- a simplt,,\ ar1'lln~f'.Jhenj or copper and 1_lumio1um­
bras.q, tuWs. 

CORRESPONDENCE 
A IfI1NDREI) YEARS ACO 

IR,- You.r:editorinl in lutw"!ek's iMue with the title 
" .A Hundred Years Ago to menttou8 tbe llnffi('S of many 
people bu~ "'Y' very li,tJe .boul allY of them. You 
might ua". referred Rlso to Prof. T. . Hope of Edin­
Qnrgh (176 1844) who proved that ,tton,iR ruff'red 
from ba-ryt.a und dt·termined t he point of the mo.x;llllUl\ 
density of water, and to ir Goldsworthy Gurney (1793-
1876) who invented the oxy-hydrogC11 b1w-l'ipe, and 
to William DrockedOD (H87- l 8M), wbo iov.uted 
many things, including india-rubber co.rks alld com~ 
prcoaed lozC11ges. I think your long li~b might b, •• 
included Gilbert White, the naturalist (1720-1703) 
and Ius couespondC11t Daines Batrinhoton (1727- 1800), 
IRwyer and antiquII.ry, and George Barriugton (1705-

) the pickpOCket who practi.ed his art in Queen 
Cha.rlotte's drawing room and was transported t.o 
Auatrali. where be ""'ote a prologue to a play, cou­
taining the well-h."11ow-n Jines ,. True patriots \ltC, f01:, be 
it understood, 'Va left our country for our country'" 
good." You might ha ve referred to Chevreul ill YOllr 
list of old people, and to Fontcne.Ue who, when 8. hundrccl 
yen ... old, apologized. for not stoopi.ng to piek lip a 
lady's fa.n, 8llying U Ah, que u'aj-je pl\UI mos qun.tre­
villgt aQs!' Oavour, BroughaU1, and Westbury a.re 
mere names to me. 

I nUl, Sir, etc., 
ANALYST 

Loudon, E. 
Sept. 11, 1933 

VEGETABLE PARCHMENT FOR FOOD WRAPPING 
Sm,-Our attention has been drawn t-o some remarks 

on the subject of vegetable pnrchmellt by Dr. Charles 
J. J. Fox (Messrs. Cro88 & Bevan) at the meeting of 
the Food Group of the Society of Chemical Industry, 
recently held in BlaclqlOOl, in which h. stated that; 
If Vegetable pa1:chment is commonly treated with a. 
deliqnescent agent, Ruch 8.! magnesium, ZillC or calcium 
chloride, glycerine Or glucose, and the prcsence of one 
or other or them must always be expected in vegetable 
parohment." 

This statement I11Ay have been true. fifty years ago, 
when the IlU\nufa.ctu.ro of vegetable parchment was in 
its infancy. 

Vegetable pnrcllment, as manufactured to-day for the 
,,-rapping of foodstuffs, is the pu.rest product of the 
pnper industry. It is composed of pure bleached vege­
table fibre subjected to tile parcllmentizing process. 
For general use in the wrapping and · packing of food­
stuffs, it is made a.hsolutely free from additions of 
loading, sizing, or softening. agent .. of any hind. Tba 
nse of softcuing agents referred to by Dr. Fox is limited 
t.() lreatment of vegetable parchment used for special 
purposes, but is «Lsolutely excluded from tile Illlinu­
fa<ture of food W"'j'PSro of any kind, unl""" specially 
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"lw("/fwd hy ttw (,O}l..;urnl"r. In modulJ \'l~gl'tavJ/' parch~ 
Itlf'!lt thp dl'grN' (If pliahility jR obtained without the 
11"(' (,f "Infh'ning a,![('nt-I. 

111m. kiT, ett\, 
For BJU'fISII VE(;)<;TABI.P: PAI{('iDl}O;:'>;T :MILLf-1, LTD .. 

\qrthfJfOj'l, Kl'nt 
Kel't . ~, 1 ~:\:~ 

JA)ft~g I':hRACIIAS, 

Director and Geu('raJ }IM!ltger 

PERSONAL AND OTHER ~S 
;oiIT ""illiam Hardy, F.R.S. has lJepn elN'ted pfcsiril'nt 

()f 1/1C Hri1iRh AHW)(·iatinn for fhp Adnult'('ment of 
Sl'i('J}('p for t}H' WM HI:1.'1 31; wheD thp annual rnf.pting 
i~ 1 tl h(· hpkl. in .\lwrd"NI. Rir 'William, who 'was for ftonH' 
tlnH' Hfwrdnry of the H(lyuJ Ho('i{,ty, i" nt prpf;(>nt Din'cioT 
of F(md hl"t\'itigntioll. Dl'partment of 8cicDtifi(' nnd 
Indu!'tria,l Hp,\{'urdJ. 11 will \,(' H'memtwff'd thnl he 
df'livPT('(1 11u· HUrler 1\1f'ITlonal IJcctur(' in ~()y('Jl1tl{>r 
Just !wfore tliP I,iH'rpooi S{'('tion oj' th<> SO('il>ty, }li8 
1;11 hjl'ct ht'illg" Somp H.err-ni IkY('[opment;.o. in .Low 
'I'l'rllp('nttllf(, R(,"'f'IlITh'-' TIl(' pHper wa~ IHlhliRhpcl in 
('JH:MJt-:TRY '\/\1) 1;\'{/l'STRr (In ,JltnUary 2(/. lH33. 

\\'1' 1'~;{!.n't to 8.lI1WU1H'c tbe d(,l).th m tlH' age of 6:3 
(If :Sir Gilbi't'l "\'It'. til{' well-known intlu~triaJir-\t of the 
"hdland:-;. HiI' (~ilh(,l't wac< ai ont' time a cow .... ultinp: 
indu;;trild ('rlg-inc't'r, h(,f(Jrl? jOiDi.u~ the firm of ·W. ltu T. 
..'\\,(>i." &. Cu., of which IH' IU'cume IlHLUuging dire(,tor. 
During th' war ht' organized the det-lign and manu­
I~t('t\ll'e (If airnafr nnd \\llS nll-\o l'(';;pon:.;ibJi.' {Ol' munition 
fadCll;/I'(juipnwl1t. lluring the Oll.tlWll Conii.'ren('p laM 
\"I'HI' ht' :lC'ti,d H;; tl'mil' nti\'i,<';of tn tlu' Briti;;h Goyernnu'nt 
llell'gation. 

'\"1' l'q~rd to iI'anI of th~, dl'ath on l"t·ptt·tnlwr 6 of 
Dr. Ram~ll,y \\Vright, tlw di~tingui::;h(>(l lliologiHt., at tht' 
l~~t' l)f r">:\, 1)1'. 'Wrighi wa;; prof("f',f:oor of hiolo{!~' at 
Torolltll {~Ili\'l'rsit\' for mort' than tWi'ntv Y('ars, alld was 
\'ii'!'-pr('sidl'nt of'1he lTnlVt'r;;ity from "HlOl to ]9]2. 
t lH' _V('Hr ()f hi" i'{,tirl'tn('nt. 

\\'1' l'!'gr('t hI l'('I'ord iht' lkllth on Xt'piemlwr li of Mr. 
.K 1'. PoHI'l' OBt' of 1 hI' OyiC:lnallllt'mhl'T'l' ofthi' 1'\ocit'tY. 
)11', Potter f(lundl'd thl' B~)I1(lu firm of K r. Pottl'r 'k 
Co., whi{'h malllli':tctufI'" hichroJJlat{'s and oth('l' clwmi­
tal::.. HI' WIts <l notllb[{' [)('l)I.f;l{'tOl' in the di:-.triC't. 

Import Duties on Dye.tuR. 
Tn i>l't'l'mh{'!' la;;l it W1I;; dpcilh>d to l'xteud tltl' opt'l'a­

tion of th(' l>yt'stufts (Import R~'glllation) Ad, H120, 
uHlil I)(,l'l'mi)('r 31, !H:):~, alld in tht> mellntillu: tIl{' 
Import J)utif',..:: ..\dyj~ory COIllmittl't' was <l;;ked to i'on­
sidN tit\' position whidl wl)uld m·t:-\I> on thl' t'XpilY of 
t1w Act. and tn Hc.lYi:-.e Whl'thl'T tlH' intt'rl't;ts of tl'adf' 
und indtJ,o:;try in thf' enited King-dom wou1d best Le 
s('rwd hy t hI.' furt \11'1' I'I.lhtimmn{'t' of the Act or it:­
dito.('(lulinuanc(', 

The report of t he ('omnuttcc i~ now availabh' (H,i\1.8.0" 
2!d. po.:<t free). TIl(' main fecommendation is that the 
prohihition of importHtillll of dyeRtutI:3 und intermediate;; 
('x{,l'pt under lil'I'UC·' ;:o;hould be continued, but that 
colours a.nd colouring mattN';:; such as lake pigment::>, 
arth-lts' ('olour:-\, and printing inks "hould bE' €xf'mpt 
from the impol't prohibition, The import goes on tQ 
.'8y that if this recommendation is accepted, the COjp­

lnit.tee reconunendR the exemption of dyestuffs frorn the 

10% dIlty to which they are liable under the 1m; ',) 
Dudes AcL hut that intermediate-,; ."hould nn, i 
f'xcmpt fTflm thi,'! duty, 

TIH' yif''\\' i<.: expressed that com})]aint3 hy any l'e.<;I~1 
sihle body of ('onsumers of exploitation in respect 
dye."tuff~ ilnd intermediat.es should }w eonaidetcd ) 
a;l independent authority with power,,", of investigati(j 
The ('ommitt('{' itself is prepared to undertakp t n 
duty if tt>quf'flted to do~. The further re('ommendat II 
is mad(· that th{ .. industries concerned flhould :"let Itll 

4anding: joint ('ommitt.ee of makers and URCI'l' ill d 

Uf\ a l'01Hmltlitive hod~T on queRt1.0n..; of pri(' ...... <'11 
~u]1plif':-.. 

Post .. Advanced Introductiou in Chemistry 
Tht, joint adyisor,Y committee, rel're.'~entativt' of 11 

Board of ~~du('ation, local {'dueation <tuthoritie~, tM', 

nical c()llc~es, and th{, Manch{'~r.;t.er and I~i\Verpool &_'ctl,ll 
of tIl{' .Koeipt\' of ChI' mimI Indu;-;trv and of the Ini'\titu 
of ('hf>mistl'}~, whi{'h WUi'\ :-let up 1.n"1931 with the ohjE" 
of afJ'an~in!! a scheme of COUI'$Pf'. of a post-adYo:uH'( 
{'hanH'Il'J' in dwmlstry, ha.FJ }'f'C'enfly is. ... ued its J~) ; 
syllalllL'" of das~(~i- to ht' held at thp ('ollegf' of 1'('(,1 
llolo).!y, ~lan('he"'tf'l': the (\'Dtml TN·hnleal School all 

tILe City Blldel'iologictd L:tooratol',r, Ll~'erpool. ,Ill 
tht· Teehnical Colleg(', \Vidnes. Particulars of thel 
da~se, ... , which indude ba('t{,Tiolo~y, modern O-l.'~all 
;;ynthe"f'~ and method:<.; of .synthp;;i" (Liverpool), ",on 
llpplicati()n~ of ph,v&i('al dwmistr)' in textile industrif 
modern as_peet" of surfac(' chemistry, principle" 
('o1:\1ing as l1ppliE'd to the chemical industry (.Man('be~tl-'I 
chemical ('nginei>ring, and fut'l tedUlo}ogy ('Vidnerl), ('; 
be ohtained from the abo\'t'-Dlentioned institution....;, 

Manufltdure of Plaster Boards 
In his SI)f+{>ch at the la~t annual meeting of Im.pcri 

Chf'mical Indu,"friE's, Ltd., Bir Harry McGowan mt' 
t.ion('d resear('h work ('arried out by -some of th£' I.e 
sub~idiury companics on building n{at.eriah, particular 
with reference to tlH' manufacture of products fro 
Billingham anhydritl'. It i}; now reported that r 
compan.\T i:-; contemplating th(' er('ction in the ne. 
futurt! of 11 ftlctor'{ in J~(Hldon for the manufactnrt' 
huilding blocks a.n~l an improyed p1aster board. 

It is &}"o rcportC'd in the Financial Time,'! that Briti· 
Plat'1N Rnardl', Ltd. of LiY{,f])()ol hRf'. decided 
('omnlt'J}{'{, Inanufaeture jn t.he l.ondon area. Altbon,i 
the USf' of pla~ter boards is on th{' increase, t,he amou 
at prl'~{>nt employed in bnildin~ ii'l stated to bc abo 
] %, ,a_'1 rompured with 99% lathe,<; .and plaster, 
Plastics at the Borough Polyteclmie 

Classes for instruction in the subjecttl of synthe1 
t(>,:;1.ns, moulding: materials, and adhesives are held 
TIl(' Borough rolytechnic, Borough Road, Lonor. 

S.E.1. Ilnd an illustrated leaflet, which gives detail:, 
the arrangements for the 1933-34 session, has recell1 
been published, The course in the manufacture, pi 
perties, and u~es of synthetic resins is int.ended to exte 
over two y('ars, and in the first. Yf'..ar students attend 
lectur€', and two hours pra.ctical work each week, a 
cla&-;e:; are also held in the design and manufacture 
moulds, and workshop pract.ice. The classes are unt 
the direction of the head of the chemistry departmcl 
Dr. E. C. Pickering, from who fnl1 particulars can 
obtained. 
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New SietDeDs MIIti.aa Piaat 
T!lt' En~lish Steel Corporation, which wa~ futlUt'd in 
.:.!~I to tab> OY('l' the st.eel interests of the thrf'(' 8tf'el 

lllUi'a-cturing concerllf~-Vickers, I~td" Sir Vt. G. 
. ' lH~rr(lnc; "Whitworth, Ltd., and Cammell Laird,," Vb" 
"{. ---ha...« recently completed the huilding of a Siemells 

,,·ltinl-!: department embodying the mo:;t nlOdetn 
'I'roH'ment1'. \Vith this plant the corpomtion will Itt' 

'.it,lP manufaduff> Bpt"(~ial8tee1"i, such a.'! those rl..'quired 
1 d\!, 'Ti~kf>l~ work~ for the manufactUl'{' nf hoiIuw 
ldr!!mg" for 11!'{' in <.>ht'mical and oil ('ngin(,t'l'in~ plant <'It 
,~il tt'Inperature and prel'lSUfe. 

Ravon Production in Japall 
if j" rf'portpd that the output of rayon l'll~{' durint! 

.)" hD't six month:-< of the yrar frolll l:l,OOO.OOO ttl 
1 ..... 111111.000 kg. The iU{,feRse make~ .Japl\n tlw' ~~'('(lHd 
:,)r!,!,'..;t prodUCt>I in tllt:' world, taking thl' pl:H'(' of 
I,'j".t Britain, 

Production of Autol;le and Butyl Alcohol in Italy 
In tht:' cast' of butyl alcohol a ma:x:.imum production 

\\;l~ ,tttained in 1929 (600 tons), Rccording t(1 figure!' 
I,ubli~h('d in Dif' rhemische Indusi1'ie. In Hl30 t.he 
output slumped to 180 t., and in 1932 had rec.overed to 
II)() t For neet,one the figures for 1930 and 1931 were 
-l~(j t. and 900 t. respectively, whilst the 193'2 pr(lduction 
I~ ~t8ted to bay(' shown a further inrrease. 

Production of Solid CO. in U.S.A. 
The produl'don of solid carbon dioxjd{:' }la . ..; hwreascd 

j'IHll'lnou"ly in th{, Unit-ed States during the last fOlll' 
In 1928 IH'ouuctjon was e8t.imatt'd at 1)000 tont> : 

h lfl32 production had IeadH'd (jl,OOO t .. lind 70,000 t. 
);,)\1' already 1)(,f'l) manufactured thi..; yNll'. 

" Acbema" Eshibitioa. 1934 
TIl(' Dl'ut1'('he (i-esellsc.haft fur Chemi~('ht',. Appal'atv­

\~""('n E.V. intendOl to publish, as in form!'r yean;, a 
c.mtlogue giving information with regard to dw scyenth 
exhibition of chemical apparatus and plant ("" A_('hema ") 
\rhich is to he heJd in Cologne next May. Th{:' Adlt'nw. 
_luhu.al will also contain accounts of the pref'('nt stage of 
dl'Yelopment of plant and apparatu~, and will gin~ 
pH'('i~e drtailR of what may be Reell at the exhihition. 
Although t.he ordinary price of this publication i!-> 10 m. 
t1ll'mbers of the Society may obtain copie& grati,,,- on 
,I Pllhcation to the Deutsche Ge~llschaft fUr Chemis('he::; 
.\pparatcwesen E,V., Seelze bei Hannover. 

Granulated Atnmonium Nitrate 
~\('cvrding to L'll/dus/ric Ohimiqll(! ammonium nllratl' 

I' being produced in Holland in granulated form, th(· 
J"rtilizel' containing about 20'5% of nitrogen. The 
Immonium nitrate is agitated in oonta,{:t with gas('ou,; 

'.:nmonia in a rC\7olving drum aftcr the additiun of 
.d)uut 40% of such diluents as kieselguhr and calcium 
·1l1phate. The staLility of the granules i6 said to be 
t'ett{'r than that produced by any other method. 

A Denaturant for Alcohol 
The authorities in Italy have recently made an 

"'der by which alcohol which is intended for use in the 
:,rt)duction oftran.~parent liquids may be dt'natured with 
: 111;: following mixture: 1 kg. pine oil, 1 kg. rice oH, 1 kg. 
"tlNic potash (36" Be.) per hectolitre of alcohol. 

REVIEWS 
EINrtrHRUNO IN 11TE TONPHOTOGlVt.tHIE; PUOTO' 

fJRAPlilSCHF. GlWNJ)I.AnlUi nEll Ll(,HTT'ON~AUF· 
ZEI('HN"UNH. By Dr. J. E~ert aud Dr. R. 8l'hmidt . 
Pp. vi + 137. IA'ipzig: S. Hi .... I. 1932. 7 rm. 

There Ill"f' douhtle$8 many people who fool lU()~ than 
a p&-s,.:;ir4! intel'(l~t in the wethodi'l of sound reprodurtion 
u~ed in t.hf'ir fllvourit.e t~illema; there are n}!'\() th~ 
whose intt'rt>8t IS of a. mllrt' iutlnUitc nllture, who iu 
!'ume WNy or 1.l.nother ar~ int('r~t.t>d in the C'inema 
industr,\·. If all these poople ('ould hut r&t.d German. 
herr il' the book which will t'xplain in th~ cleart'llt 
possihle manu('r not (lnly t.he uetual met hod'( of ~outJ.d 
photography but alw d~erihe t.h(' detail:,; in ~lI('h n wav 
tllltt an\-' intdlig<>nt p{'ff;on ean follow them. . 

CommE'llcing with the Rimpl('st ('fl,t\e of thf'. lUoc.hn.nit'al 
reproduction of sound, the aut.Jlon. d<ive}op t.heir thei1l(l 
in such It wa.y that. every step in the photographie 
reproduction of sound il'! c1f'..arlv de.'Jcl'ibcd and iHustrate.d. 
N()t merely is there a clear exj)oRition of sound reprodu('­
tiOll IJ}' photographic method. .. , hut the. c()nt.rol of Huell 
pro~(,~"iIWS hy :>en:-::.itompt.ry is equally explained, and O\(~ 
various JLrr8ngement~ of il.ppural.ul'( arc admirlthlr 
illustrated by diagramR, 'Vhen it is r('mcmbered th~t 
in thill book of 137 pagt!fI th(~ diagmms and iIlustrationg 
number 122, it \ ... ill bf: realized how much t.he Quthor!-l 
have used graphic method':! as an aid to thdr tcxtUfd 
detlcription. From t.hi!! it might. be thought that the 
main appeal of the honk i" to the intelligent ()utf'ider. 
Thia is not 80; to those aduuUy employed in th(' cinema 
industry the book will pl'()\~e of ('xeeptional vaJu(~, as: 
no c1earer account. of the methods, principles, and 
control of ,s(lUnd iilruR exists. That is not to Ray that 
every ~ystem is described, but the examplE'A" given ar~ 
so fully explained that the principles involved aTC 

carabl~ of general applieation to any syRtern. 
H.W.G, 

QU,H.ITATIVE ANALYSE AUII' PRAPARAnVER GaUNDLAGlt.. 

By Dr. W. Stree.ker. 3rd enlarged ed. Pp. viii + 
203, Berlin: J. Springer. 1932. 8 rm, 

Thi:-; book is not limited to the es.sential processes uf 
qualitative analysis, but fortlli:l a CQurse of practical 
work, complementary 10 the students' reading in 
inorganic chemistry, which is carculated to make him 
familiar with the variQus forms of manipulation likely 
t.o be encountered in laboratory work. Especially il-l 
this t.rue of the preparations, which cover a whole ra.nge 
Qf laboratory processes. 

The 8ections dealing with the reactions of the ions 
are very complete and up~tQ-date, particularly in regard 
to "flpot" tests with organic reagents, although the 
only organic acids dealt with are the hydrocyanic acid 
group, acetic, o);:alic, ~d tartaric, which is not in 
keeping with the cQmprehensivenes& of the book in 
other respect •. 

General subjects such as ionization, spectrum ana-IyBis. 
complex ions, etc, are briefly discussed at suitable 
intervals in the text., with reference to their bearing 
on qualitative analysis. 

The ""heme for the separation of the metal. would not 
appear to be of great value to the English student. as 
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it difif'rK f~~..,('n1ially from that to which he ",ill have 
tJl'f'.t1 l~l'ewl,tomed, but, there nrfl several ReparationK, 
~!!dl IJ_I'\ a}t,(~rnll,tiv~ method,~ for the .o;eparation of pho..,· 
phoric arid in the ammlmium sulphide group, which 
might be helpful in ca!';('>1 of difficulty, The preliminary 
((",,1,'1, the tr(,,atmtmt of In'io]ubh· substances, and the 
l'.\aminHtion for acitlH are dealt with dearly and 
t.hOTuughly, while tlw T('actionH of the let's common 
{,knwntH ntl' rrlwn in bril'f at thc~ end of the hook 

Till' {'hif"f f:atuft~ oft-he hook i!'l the detailt'd :-<imp1if'ltY 
with whlc·h ali '\xp('rimcnt~ arc deH('riiwd. It Kitould 
be' URf'ful t.o Ht.udentR who WiHh to ('ombine a thorough 
{!roun(ling in practical chemistry with a revision of 
t heir German. 

W.E. U. 

))1.:11 E,i\·I"I.V.'l.'f Hlm HANPJ.;1.!wih;mm AVF 1MB PFl,A'\-

7.I<~~WA('IIH.TCM UN[) AllF VERRCHIEU};X:g El(:J<:~'­

SCHAl;'TEN KAI.KARMlm }h~RRALn6HEN. By Dr.­
lng. 1 ... Sf'limit t. Pp.] H6, J~{'rljn: V f'rJHg.~l'.,>l']]-
14chnf1 fUr A('hrilllu, 19:12. 9 rro, 

The hook pr('.~wllt,,, in R ele.l-l.f and nttru('tiVl' way tllt' 
fI'f'uHR of hlng perica field .and pot ('xptril1wnt", at the 
1>arml'ltadt Agricultural ExpNimcnt Slution to dt,t<'r­
mine t}l<' d'fert of Ilrt.ificial fertiliz('fl'l on plant growth and 
t<oil re:tCtion, '[11(' cxpt'rirncnt,s Weft' mainly concerned 
with pota.q"ic fprtilizf'ts, .and w('re ('arried to a conc1uRion 
with t]H' as~il'itnn<"l' of the RaE Syndikat. The exp{'ri­
nwnf~ Wf're hl':IUIl in 1H25 nftf'r :w attack of seaL on 
potatof'~. Tilt, ~()il Wa,'\ lillw-ddicient and f'andy (I.e., 
poorly 1111fic'r('u and of ypry high f"xdumgp acidity). 
and it W,ll,,,, thouMht thnf acidity f'lwngt"'$ would be 
refiC'C't('d in ('fop yield ... in It l'('latin~ly Hhort tillle. The 
]' .. ~ult~ of til(' ii{'Jd t'xperiuH'tlts, which Hn~ ~mpported 
hy JHHnt'l'Oll:1 JaborHtnr)' datil including d{'tr-rmin}ltion 
of lin, ex{'hang{~ IH'_iclity, huffer ctt}mcity, limf' ShltU:5, 

dc. of i'imilar Roi! In pot culture,"" fead the author to 
tIlt' following ('tlnclul'iont'l: (l) that p(_lta~ic fertiliz{'r~ 
hanl a phyf'iologically neutral r('action; (2) that, most 
vhosphatie fl'rtilizt'rK, including Huperphosphate, aft;' 
pllysiologieally lleutral; basic slag and Uhenania 
pho~phut(' are physiologif'lI11y uIknliu(': (3) that. ummon­
ium sulphate hIts a ('onsidcruble a('iuifying effect on the 
Hoil in que..<lt,ion, whilst RodiuID nitrate and cyanamide 
are physiologieaUy alkl~line. 

TIw auth()r'~ conclusions are Homewhat s\rccping, 
and it must 1)(' rememhered that the data relait' only 
to oue particular soil. Th('y differ from r(,.8ultfl ~f 
pre .. -iolls exp(~riment'$ su('h as Nehring's on well-buffered 
soil in which the t>ffect of fertilizer $altE.> on goil reaction 
W[I ... '> not pronouuced, }"urther, whilst there is evidence 
of much carofullaboratory work, there is no indication 
that the field data (mean of 3 plots, 10 treatments) have 
been examined ~tatistica.U)' and there il'l. accordingly no 
gujd£l to the e.xperiment,aJ error and the de-gree of 
significance of t.he results. 

The nuthor claims to have demonstrated the superiority 
of kainit, rich in magnesium, t,o othf.J' fOf.Illi: of pota..'lh on 
this acid soil. The ('fleet is more apparent on the rye 
piots than on the l'lOtato plots. Field experiments to 
elucidate this matter point to the beneficial efled of 
t.he Mg ion, but its prerise action is not determined. 

K:J.S." 

COMPANY NEWS 
BOOTS PURE DRUG co. LTD. 

The board of dire(·tol': of the eompany hag pa&':,p, 
re~olntion to convene a met~ting of the sha.reholdl;'r~ 
lJring into effect a resolutioh to divide the £1 ordin, 
.sha.res into .shares of 5s_ The appointment of rll 
new directorR, Viscount. MeTh('v, Viscount Wolmer, ~'l. 
awl (;01. F. JJ. Braithwaite, i~ annonn('ed, bringing 
total nllmbn of memher,~ of the hoard to twelve. 

BRITISH PORTLAND CEMENT MANUFACTURERS, L' 
1'h(' ('ompany announceR an interim dividend of .­

actual, It-sK t.ax, on thp ordinary shaH'~, payable 
OctollCf H. Thi.~ i"l at dJe :'ame rate a:oj the int{'J 
diyidend last vear, when with a final dividend of 11 
the total di6tr~hution ,Vas 15~,o. 

INDESTRUCTIBLE PAINT CO., LID. 
The dirt'etors of t}w company have dedarcd 

intt'rim dividend of 5% on the ordinary share.s, whirl 
at t he Harne rate a.:-: last y<'ur, The dividend is paya 
on O~,tohi'f 2 to ~harehold('rR re.!li~tered on Septemb('r 

The ('ompany ha.::.:; madf' progress during f he last y 
in the home mark('t and Mlt'1'; have increased, wh 
at.tention has bpen given to husinesR on th{' Contini 
and it, is hoped that, III f;}'ite of difficulties, the rNmit:o. 
1933 will be equal to thoRe of 1932, 

UNITED INDIGO AND CHEMICAL CO., LTD. 
The directors of tht> company have rp{'ommendt'(" 

di .... idend of f)% on the onlinary shares for the ~" 
ended June 30, 1~33. Xo dh-idend ou tll{' ordin, 
,>.;hare:-< wa", llaid fOI' the year 1931-32. The profit 
tilt' c'omlmllY for the yt'nr wa., £7539, [1.-; ('ompal'cd " 
£5426 la.st j·c,u'. 

CELANESE CORPORATION OF AMERICA 
fl'he corporation ha.l" dec!ared a quarterly dividend 

$1· 75 pN share on the 7% ~eri('s prior preferred stOI 
pnyablt' on October 1, alld a djyjdend of $4- per 8h: 
on tht' cuml!1ative fi_r~t participating preferred s10' 
as against $5 last. year, 

GENERAL MINING AND FlNANCE CORPORATION 
The corporation is re~uming payment of inter 

dh-idend ",-ith a payment of 7l% act.ual. The 1: 
intprim dividend was in 1928, when 5% was paid, } 
in 1932, although no interim diHtributioll was rna, 
10(~/o was }X1.id in one sum after the clo:-;ing of the a('coUJ 
in December. 

LOVERING CHINA CLAYS, LID. 
Th(' fourt.h annual meeting of the eompan,Y was hj 

on September 7, when thE' ('hairman, Mr. John La.ws{ 
referred to the amalgamation with English China C1a. 
Ltd., and H. D. Pochin & Co., Ltd. The effective d, 
of the ama.Jgamation was September 30, 1932, and t 
8,('CQunts submitted. consequently embraced onlr t 
previous half~year. In tbiR six months the compa 
showed a profit of £8176, which was a distinct impn), 
ment on the £7235 earned in the pre1'iOUB tweJ 
month.". The valuations made under the amalgamati 
agreement t?taJled £2,686,562, of which I~overing Chi 
ClaYs, Ltd., contributed £528,335, The chairman stat 
that. considerable' benefits Were to be lookt"n for ft( 
the amalgamation. 



CHElfISTRY AXD lSnVSTRY 1M 

MARKET REPORT 
, )f arket Report is compiled from special information 

I·f'(.'ejyed from the manufacturers conoorued. 
{,thrrwisc atated, the prices quoted btww CGllU 

qual1tities net and naked at aclle'rs' worb. 
!w following alterations in prices are reported since 
puhlieation of the last Market Report (cf. CURll. & 

:-;f'pt. I, p. 70"2 1933). 

RUBBER CHEMICALS 
llllillll Sulphide.-2s. 8d.--3s. per lb. 

HJa('k.~ 3d.·-4}d. per lb., ex wharf. 

TAR PRODUCTS 
- \)0%, 2s. 4d. per gal. Pure, 28. 9d. per gll L 

3ARMACEUTICAL AND PHOTOGRAPHIC MATERIALS 
JV.':-.Ilb., B.P.---9s.-11s. per Ih. 

ESSENTIAL OILS 
!n'P1Hi.--Forpign S.P.A.) 9s. p('r lh. AlliSt,,-

:!" 1d, pt'r lb. Bergamot,~7s. pel" lb. BmB'boll 
1;I'!"aIlium,~24s, 9d. pel" lb, 

i"al~'IHus, Australinn D.P., 70!75·}~.-ls. 2d, pf'I' lh, 
LaQ'nder.-Mont Rianc, 38j40?:,.-10s. 9el. per lb. 
LI'I!H)ll,-..{iS. per lb. Lemongrass.---4s. pet Ib, 
Ol':lnge, Sweet,--6". Gd. per lh, Otto of HQf;('.­
. \n.r:._olinn, 35'>. per oz.; Bulgarian, !)Os. p('r oz. 
P;llma Ro~a, 8s. per lb. 

PATENT LIST 
J' • f"lI[lIling Is !l list of (,(}lllpTete specifi(,3fio1l9 of d)~mkal int{'ff~t, whkh 

"J" n lor illspeftion under Section III «) (0) of t.tIC Patent A('ts. Prlntf'd 
. L,' .lrr nut· available, but photographic (,Ollj('S nUlY br outahwd at II chlH~e 

p,or 1'III'P (Illinimum Is.) from the Patrnt Office, Chaocuy J.nne, W.C.2. 

ifJ.:hi;')l (932). Dorr Co. Sedimentation appal'atu", 
',.e)f; (19aa). Chamayou. Tuhular ht'at eXl'hangf'rs. 
-'"):1-1 (Waa). Munter~. Heat insulation. 
:;Ii\.(r- (In:~:j). Electl'jc Furnace Co, Heating material". 
",~:~; (19a3). Schone. Production of foam for firc-

sflllglli,billg purposes 
:\:"":2 (1933), Nf'w York Hamburger Gummiwaan'll 

If' Production of porous materials. 

r. -4421 (1933). Bataafsche Petroleum Maat,..,. RelUVl'ill 

. Ht·ct: .... 1ene from gases. 

')110:),---6 (1933). I. G. Farb.>nind. P1'oiludng fia"h 
..:In. 

:I. 5556 (1933). I. G. Farbenind. Manufacture of 
:,< hraqllinone derivatives. 

j"6.".i---6 (1933). llrachfeld and Smola. Concentrating 
::atile fatty acids . 
. ,1)00 (193.1). Soc, Chem. Ind. in Basle. Manufacture 
Int{'rmodiate products and dyestuffs therefrom. 
l'!:n (1933). Du Pont de Nemonrs & Co. '}fanufnctur(' 
oxalic acid and esters thereof. 

i . . '5900 (1933). Soc. Chem. Ind. in BasIe. Sec Ill. 
;,~I()] (1933). r. G. Farhenind. ::lTanuf:H'ture of azo 

'htufis. 

II. 16,243 (1932). Norsk Hyul'Q~Elektrisk Kyaelswf­
kt. Manufacture of potassium nitrate. 
1G.244 (1932). Norsk Hydro-Elektrisk Kvaeh;tofakt. 
!'rduction of potassium nitrate and calcium chloride. 
·');)48 (1933). Ges. f. Kohlentechnik. Production of 

>ilium cyanide. 
·'-~22 (1933). Du Pont de Nemours & Co. Manufacture 
"oUoidal sulphur. 
,~S21 (1933). I. G. Faroonind. Manufacture of alkali 

\',jroxide rolutioIUl. 

,W)..,.;;Q4 (19:l3}. Brn.t:hi,)ld untl ~llIola. Obtaining inorw 
guuit aeid gas('.s from ~1l"'>t{I\l.s Jllj~~:tUrt>B. 

;j.B6;j.-G (1933). Braehfeltl tlnd Smola. 8t:e HI. 

VIII. 5617 \lH3:~). Ft,<,huz, Ghu'l,,,~w(lrking Pl'Ol"VSi'W-$ and 
iurnnt:el!. 

IX. 4H{)9 (h)&h. Flhl'opltl ... t COt'''. \1t\llllfll{~lUrt~ of 
huilding ~lflbs. 

fiJ.H 119.3:1). Munh>rs, Set' 1. 
X. :?in ([9~l:i). ~Q('. (l')<:I(_'<'tl'o-(~hilllj(,. d'gl~"('tronlt'tal~ 
Illr~it·, et cit's A('ierle~ El~ctl'lljl1i'1'! dTp:illt'. ltllnllfu('hll't> 
t)f ::-h·('l. 

.1.j:r7 (111;\:1). YI'reiu. ~!,uhlwt'rJ;,I'. ltOOueillJ!: 01' 
l,hllllnntlIlg lIlt-t'rnal HI,('s1\CS in enld·worked nwt.nl 
arli('lf''', 

.iR:?~J (H):l.1). J<'Jllk. .,\lullIilliulIl-coai(>(l llu'tal. 

XII. S:1-10 (ll)aa). KonstaUtlt. ,,",'f'(' XX. 

XIII. f)\.l60 --1 (l!I:!:l) .. \l'm."tToIIg Cork Co, l>t>('ol'lltiu!;_ 
\urfact'..(2(Jw'ring mat('riftl. 

5347 (193;3), Hltsdlig Ct'>!. Prodlld.ion of Pl'c"-"-11Iould. 
ing mas<:(,f; by ('OIl'{I')lSftI ion of phenols wit.h fU],lllaldf'_ 
hydp ('te, 

XIV. l1)()O (19:l81. GOhlhNlr Tin' &. Ruhwr Co. Yul. 
eanizaLlon of l'llbber. . 

f).')4=l (19;~3). ])1\ Pont thO Nf'lllom'" & Co. Vul~ 
canizatinn of ruh1)('1' . 

;'iGfiR (19a3). })Il Pont dp ~Nnours & Co. Production 
of rullber having ag('-r{'sislin~ pro}X'rtiml. 

;'iG8H (l9:m). 1. O. Fal'ht'nind. Manufacture of rubllPf' 
'iolution;;; and Iubbe-r ('onv!;'r<;ioll products. 

m82 (1933). N(>w York Hamburger Gumllliwnarell 
Cle. ,>,'u I . 
XIX. tt9].') (ln~~3), ]3I'it. TllolJl,>on·Hou)o,t~J)1 ('0. Pn·. 
'-.f'rl'ing food. 
XX. ai(i2! W38). Vor".e!JiH7.. PI'orludion of jlllllllltlJzing 
"ubs-Lunee<;. 

5:J40 (19,13). K0I1<;tlmdL Prodlldion of sllpona('t'Ollf, 
pa"tt',- . ..,alves, Cl'('f1111:", or the like. 

XXI. 21R4-...... 5 (1933). Nordmann. Colour photoJ.!:raJI}lY. 
5306 (193R). J. G. Farhenind. Ant.i"halation lay('r" for 

photographic plal(>;;; alld films. 
.')905---6 (1g:~.~). J. G, Farbellind. 8~e IT . 

XXII. Cj544-.1) (1933), Du Pont de Ne-mours & Co, 
)fanufur·tnrc of f'xplo<;ive ('ompo:<:itiom. of the chara('tpr 
of d.ynamite. 

GENERAL NOTES 
Official T ... de Intelligence 

The Department of Overseas Trade (Development 
and Intelligence), 35, Old Queen Strf'pt, J .. ondon, S.W.1, 
has received the following inquirieE for Britffih goods. 
British firm..'1 may obtain further information hyapplying 
to the Department and stating the specific; numher. 
Argentina." Brass, copper, whit.e metal (27H). BelgiU1f!,.' 
Artificial fliIk (261 and 262). Britit,.Jt Guiana: Con­
densed 'and f>vaporated milk, paper (240). Finla'ud." 
Leathers (F.Y.1849). H~lland: Papor (272). RY'lYUmia: 
Industrial chemicals, dyes, metal good.'! (277). South 
Africa: Brass bars (G.Y. 12915); Coppor conductors 
(A.Y. 11960); Aluminium (257). 
Dy.-IL (Import Recvlarioo) Act, 11120 

The foUowing statement relating to applicatioIDI for 
licencea under the Dyestuffs (Import Rt~gulation) Act, 
1920, made during AugUl;t ha.s been furnished t.o the 
Board of Trade by the Dyestuffs AdviBory LiceDiling 



CHEMlSTRY A..'1D INDUSTRY 

(utJllllittf:'f'. The total number of applieation~ rN:eiv{;,u 
dUIJJlj! tLf' month WM 575, of wbjeh ,1)03 WeTi' from 

nlf'r("hant,~ of importf'flO. To th~f'!(, should hf' added the 
7 nl"",s out~tanding on .July 31, making a total for the 
till/nth of ,~l-!:2 TheHl' \nm' dealt with a."i folJow~: 
(~fltnt{'d [)t;.) (of which 5f>7 w(~r(~ d('.slt with within 7 dav~ 
III' rt·c·(·jpt): refefl'cd 10 Briti"{h rnaken; of RiIIlil~r 
pt·odu<"t.,-; I:{ (of whic'h 10 Wt~r(' dealt with within 7 da-y" 
of )'~:n'ipt): vut.'itauding ou AUgW'lt aI, H. Of rlw tOfal 
I)f r),'-i~ application." rceeived, 567 or ~)7f'lf, W('l'P dNJlt 
wit It wit hin 7 day" of TN'pipt. 

New I.e.l. Dye-tuG 
Imperia I ('hf'OJi('ll I I ndHf~t,riPs }HL~ added a tWW ('olou r 

to it" mn,LW of faill to light Kolway dypstuH:-., ('allt,d 
~olwll~' Blul' AS, which yipldtl pun' bhH' tlhad('~ of \'i._'fy 
~ood fatltJws~ to lig-ht. lWf"piratioD, and f;lllt watl'r. It. 
i", "nitlfh!e for dv(,jng all form,.., of wooUen milteriul,<:, 
hut fln lV'('Ount (;r it~ W'fY g()od lp\'l'l-rlyeiu,l! prop('rti('" 
Hnd li~hj fll~tn('~~, i::o. of parti('ulnr intf'ff'l':t for til!' ri.\'ping 
of pif't'f' 'g:oods. 
Humidity Determination 

Tllt'J'p un' II Jlllm}wr of indufdrild opefHtioJl.'i ill whjell 
11 IS n('(·,'x!,mry Of adyis!lb](, til keep a check on humid it .\' 
()f thp atmoRpht'f!'. VOl' Hll{'h pUfpOtl{,~ tlip ,. Jiluuflta­
grH.Jlh~ .. rnadt-, hy.-\ Gal!enkarnp & Cu .. Ltd., of .suu 
~trE'pt. j.owlon, E.(j.~, will bc' found VNY suitahll'. The 
in~tr\ln\{,llt dependf) for itH olll'mtion on tIll' ~wn:-\itiYity 
or au ail::.:orhl'nt fibre, and it is ('il-tinh'd thllt 1'('su1tl': /-1ft:' 

/1.', 11C!'IlWtc or more l!('mmHI' thfw'thmw oht,Jiued with 
('x}wns]vp hygromt'tt'f1:l A fi'!idin~ tan b(' ohtaiuNj 
III two rnintltt'R in thp ahnORphf'n" whilt'lt tIl(' df'Rign j,o,; 

~lIftit'i('1l1 1.\' rohust for tIh' hUnlatltgralJll to be plac(,d 
iwtW('I'Il 'mlt'/< of m8tl'rilll ('t,c. 'fhl' humatil.waph jR 

mad!' H:-. H pockt'1 mo(i!'!. ('u,~ting 1f)"" or in variou .. 
d"RIgn." for iwlllRtrial pnrpos('s. 
WeldiGg 

The Au~u..,;t n.umber of The Wdde(, which i;; lm(llishf'd 
by MllfPX \Vt'}(ling PWC(-'S;;('8, Ltd., contairu: Ii nSt'ful 
artiei" on butt~wt'ldiIlg that outlin('H th(' conRideration~ 
which must. bi' hnfHe in mind in obt.aining the strongt·st 
possiol(' weld:;: of thi.s type. Other intcf{'sting article" 
(\t'al with welding of hoilpr drums, Rtl"f'1:lS distribution ill 
!lnglt'".ioints !mll't,u-still maint('Jlan('(' by nwaus of fil'l'­

wpldiul!. The W"rdf'1' continu('s to hl' an {'x(,t'llellt 
'i(Jllf{'e {Jf information Oll wdding prllotic('. COjli('f; ('llll 

br' obtailll'd fn'(' from th(' ~·dit()1', Ferrv l .. ttne 'Vorh. 
}'urt,~t Hoad. tlludon. E.17. .--

Ibdultrial lnltrumeutl 
NotahlP Hd"an(~Nl lta\,(, IWt'll made in rt'eent YNlfS 

1u the ll('/'lin-ICV aud dependability of .iuduJ;triRJ .instru­
men18 and tlH: t'xtl'nt to which tht·:' are employt'd, A 
publication entitled "Some Industrial InstrumentA" 
rel:f'ntly iBi;ued by Negr(ltti & Z:ul1bra, of 38, Holborn 
Yinduct. London, proyid('s a _good account of the design 
and u!lot'fuln('~~ of many instruments. Bome indicat,ion 
of thl~ dt\pt>ndability o(these inst.rUIDf'nts is given in the 
~tat('m(>llt t}llit in recent years tlH' firm bas supplied 
20,000 nwrcurv filled instruments. The booklet de­
~rribf's dial thermoml.'ters. recording thermomf'ters, 
t:'I('ctricaI thermonlf'i-t'rs, multi-point fI.·cording Jlyro­
met.('I's, 8utomabc ilnd air-ope-I'ilted tf'mpeI'8tUT(' con­
troll{'rEl, draught gauges, and pressure recorders, l.n-

formation is also given regarding flush mountin.g J:ncl 
bulb fittings avaiJable. Negre.tti & lambr.'s • ",k, 
at Barn~bu.ry, North London, employs 230 per;;")Il.'i 

there is no piece-work Of mass production, althougL aU 
employc<'s participate in profits, and aU the instrl1ln"llt~ 
produced receive individual care and attention dlJ1"jn,l! 
production, calibration, and testing, 
.. Do" Synthetic ReUa. Product. 

Birkhy1:l, Ltd" ofLiversf'.cige, Yorkshire, are Rpe('iali~l' 
in the manufacture of synthetic resin.'; for iU."Iul<ltwn 
purpof'.es, moulding powders, and varnishes. A re('ent 
p.ublication. h_., this firm (I~ist B, Issue 2) deals par. 
tlcularl.\' WIth the use of " Elo" phenol~formalddmie 
resin<\ in the engineering and electrical trade'l. ~j~m' 
excellent illustrations are shown, amongst which Itla~' 
be Ihf'nt.ioned one of a moulded wireless switch pail 
produced for "he Air Ministry, which weighs 10 oz. ;lnJ 
(.'ontuin8 13 brass insets, 7 of which protrude on both 
sides of the moulding, Another int.eresting production 
i:-. It ttansformer tapping tiwitch prepared for Ferranti 
Ltd., designed for l1 current of 200 Jlmp."I. and volta~f;'. 
up to 50,000, the flash· oyer voltage between &dja.r-ent 
<,ontactf!. being 75,000 volts. Another little booklE'! 
(List C, ISRue 2) deals with yarnishes and moulding 
pow-derl'! produced by t.bc firm. 

PUBLICA nONS RECEIVED 
KOlnmJn l', tfEERPRODUKTE DJ:R STEINKORLE. By Dr. 

A. Spilker. R{lvised by Dr. O. Dittmer and Dr. 0 
Kl'uher. 5th ed, Monographien liber Chemisch­
'l'echnisehe Fabrikations-Methoden. Vol. XIlL Pp. 
ni + 198. Raile (Saale): W. Knapp, 1933, 

QrALIT,HH'F, A:NAL1·SlS. By H. S, .Moodey, M.A. Pp 
IX + 182. f~ondon: Wm, Hein€'lliann, Ltd., 1933. 50, 

ApPLlCATION 0-"" P1iBNOLIC CONSTl'f\1};\Nl'S OF 'IARI< A~ 
WE'fTI~G AGENTS. By G. T. Morgan, D. D. Pratt. 
and A. E. J. Pettet. Pp. 11. Reprinted from the 
.Journal of the SO('iety of Dyers and CoIOUl'ists. May, 
19a:l. 

HI-:I'O!{l" OF THE COl""!\CII. OF THE MALTA CHA.HBU Of 

CO!l-UU;1tP; lo'O!l THE 8:311lJ YEAR ENDING DEOEMBElI 

19:32. Pp. 2O;t Yallettn, Malta: Lu'X Press. 
l'nU,F.(·TEll jh;~t-:.AltcHES 01' TIlE NATIONAL PBYSIC..u. 

LAHtm,\1'OllY. 1)l/. 28. London: H,M. Stationery 
Offi('{-', 19~t), 

FlI'n'~:-'E\·I·;:--;nl .\"'-"';\'_\1. REI'ORT 01' HIB MAJESTY'~ 
l~:;l'ECTOH"" Of" ":XJ'LOJoIVE:-1; BIHNG TREIR AN!\VAl. 

HI<:POHT von '1;;f:U': YEAH 1932. Pp. 5+. London: H.)L 
Staliolh'n' Offil't', 1933. 9d. 

H_\;-';DlJl'l H ;)}<;u UIOLOGISCliEI" AltBEITS:METHODEN. Edited 
In- Prof. Dr. E. Abde1"1Hllden. D . .\$ Co--ENZl:'":V DER 

Ai.KOHOl.lSC'HE" _GARl'NG, DIE CO-ZYM'-\SI!., nm.E BE~ 
TnO[O;G om ISOLIERUl'G. By K. Myrback and B­
Y. Rulf'l", .ElSE ESZl'MATISCH-CHEMISCHE METllOl)"E 

z.l'ft B~~:-l'I)nlUNG VON ZITRONENSAURB. By T. ThUll' 

berg. K.-\RBOHYDRASES: By R. Wei~en~ageD. Aat. 
IV, Angew-andte chemlsche und physlkahsche Metbo­
den, Teil 1. Heft 7. Lieferung 414. Pp. 2009--2QSS. 
Berlin and Yi€'una: Urban & Schwarzenberg, 1933. 
.J rm. 

'l'KX_TUOOl\. 0; ELEMENTARY QuAI,IT.ATIV2 ANALYSI8. By 
C. ~T. Engelder, Ph.D. 2nd ed. Pp. viii + 248. Nelf 

York: J. Wi-ley & Sons; London: Chapman & Hall, 
Ltd., 19~. 13s. 6d. 
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