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tntroduction. 

T Iic ~ u n r i g  oi iiieat is '1 proces4 t l i ~ t  11'1s 1or1g bceii liti(>\\ 11, beiiig 

empl01 eci cspeciall\ ioi preserviiig 

N L I ~  in c i ~ i d i t l ~ ~ ~ i  to tilis Iiiiici of p r e s e r v ~ ~ ~ g ,  thcre ,itc '1 iiuiiibei oi 

p ~ < > c ~ i ~ n \ \ . l i ~ i ! i  liaive ai1 iiifl~~eiice ~ipori tlie iiuti-ilive v,iluc, t'istc, 

slileil. etc 

,- > - 
t L L elit tIrni'5. ,irlci, iri-'iiigc to '"i!. to '1 vnCi11 exterit 

l l ' \\ l I I 7 7  ( I )  V I  / o y  i I 879 (2 ) ,  t>c~It*i, 

iX ' f ' (  111 IS<) l ( 3 ) .  ,111ci ' ~ ; J I / I w ( I ~ L $ ' T  111 189 j (4), '11-c the best I,iio\\ii 

'I'liese \\ oi-lcs ti e ~ t  c\clusi.i-el1 o i  the flesli o i  i i ~ ~ ~ m n i ~ i l s .  

As i11 tlie case of  iticat, so 3Iso \sitli regard to lisIi-c~.ii-il~g, several 

arlalyses liase lieeii iiiacic oi' salteci lisli-prociucts, as t!ie). nre forriid i11 tile 

geilerni iiiarliet. 

111 1877, A!g.  / ~ / ; I / ( ; Y I  ( j )  piiblisl~eci :t \ \ ~ ~ i - l <  011 the coii iposit io~~ 0 1  

icr-taiii liinds of hsli in  isesli, snlteci :inc1 ciried coilciitioii. 'l'lic snltcci 

iisli ii~.iring tlie process of salting liacl giveil 011' water, aiid :~bsorbeci 3 

iornp:u-ativel). siiialiei- qtialitit\- of salt, so  t l~a t  it coi-itaiiled n greatei- per- 

zent:rge of 11rit1-iri\-e siibstniices. l'nrt of tlic soluble proteici \vas lost \vit11 

tllc \vater iii tlie piekle. 

Iiivestigatioils based ~ipoil the saltiiig process itseli, anii r -cgr~~di l~g 

the 11;it~ire :inei ioLri.se o i  this process, cio not exist. 'I'llei-c is Iittle doribl 

tliat \?e liei-c liave chietlv to cio \\itli osmotie diliusioii \~icli ,is tlic a b o ~ e  

n:inicci aiitl~ors Ilnve iociild i i i  tlic case of thc Ilesli of iiiainii~als. 

13ut neithei- is tliei-e aii!; cio~ibt tlirit i i i  several \ ' is~ys (isli-c~~i-i~ig 

presents essential ciilkrciices, a fact \\.hicli is proved b \  ille Iiiio\vIecige 

\\-c ilave Icmg possesseci :is to iei-taiii peculiai-ities in the Iierrilig-pickle. 



As eili-1)- as 18 j r ,  J.Y,r~l~el;ii (6) founci x base in tliis, whicli ile 

believed to be tllc propylainine discovered b!. hiiii. 

Hojj;rnn ailci I/l/ink/es (7): i11 tlieir csaiiiiii~ztions iii IS  j j, iiid not 

fjiid prop~~lailliile, bilt oil the otlici- liaiid, tliey fouiici its isoiiiei-, trime- 

tl~ylamiiie. I i i  1866, Tollens (8) demonsti-ated tlie presciice of iiietllylarnine. 

'The forciiiost aiiioilg subsequelit iiivestigators who have esamineci 

tlie basic substances of lierring-picl;lc, ai-c Briepv- aiid liis assistalit, 

Rockliscl;. 

Tllese autliors ( q )  succeeded i11 ciemonstrating the preseiice of clio- 

liile, triii~etli-ylalnii~e, cliinetliylaiiiiiie and rnetliylaniimc, o11 tlie  hole iloii- 

poisoiious ptoinaiiics, u-liicli were takcii to be substailces prod~iceci by 

b:lctcria. T h e  i3i-st to follow iip the idea tlirit tlie piclilc contaii~ed iiiicro- 

orgaiiisins, was I.ye/l;/iei-, wlio stated iii 1897 (ro), that iii saiilplcs of n 

Uutcli lierring-picltlc, lic Iiad fouiid ai1 ahiindaiit vegctntioil oi' iiiizri>- 

orgaiiisms, espccia1ly o l  fei-iiieiltative f ~ i i ~ g i .  
r .  I hat iiiici-o-orgaiiisins yla!- 211 iimpoi-ta111 part in tlic preparatio17 of 

certaiii Itinds of niild-cui-eci fisli, is \vell l t r io~~ i i~  fi-oiu tlie Swedisli «sur- 

fisli;), :inc1 prol'abl~. nlso tile Norwegiaii *ralini-ret», prodiicts wliicli iio 

doiibt uiidergo p~irtial putrelaetion. 

cSurfisl;», mliicli is pi-epared fi-oin tlie Sti-~iiiling (Cliipea liai-engus 

V. iiieiiibl-as), lias heen cxaiiiiiied b>- ( ; f~ l - /  TI;. Monrer (11). Iii tlie piclile 

aiid tlie ab~1nci:ziicc of gas fori~ieci by fernieiitatioii, Iie deiilonstratcd 

typical  LI trefactivc pi-ociiicts. 

\Vl~etliei- sirinilnr iiletabolisms plri>- auy part i11 an!. of the stages c i f  

hei-ring-ciiriiig has not yet beeii illilaired into, Noi- linve we, ;is ali-eady 

iileiitioiicd, an!. clear I~i~owleclge either of wliat takes place, or on \\-hat 

it iiepands. An illvestigation is tilerefore desirable, the iiiorc so ris herring- 

curiiig plays a11 impoi-taiit part iii the fisli-cco~loixy o/' o ~ i -  c~~iiitr!.. 

At the instigatioil of Di-. Jc~1;tr;i l-ljol-i, ai-rd s~rpporteci b!. the iislieries 

iiivestigatioi~s directeci hy him, :lnd :ilsn to sonle esterit by ~?ioirdI;jer;~.s 

/;iskerirelslz~7b » , the presclit wi-iter Iias inade solile inici-nbiologicnl and 

i)l~ysiological-clieiiiicnl iiivcstiptioiis of lierring-cui-ing. 

T h e  ill\-estigations liave bceii especiall~7 directed to\\,ards tlie piclile, 

to asccrtaii~ wliat ;i1111 lia\\. in~1cI1 is lost, aiid rtlso the c<inetabolisms» 

that ai-e coiiditioi~s of tlle curiilg-proeess. 

111 ionilectioli wit1.i tliis, n fc\v saitii~g-cxperiineiits have beeiz i~rnde 

ailcl also allalyses of tlic erised herriiig itsclf, 



r I lie results tllus fouiici i~aturally only give a pi-ouisioiiai :itid pirrei? 

orieiitatiiig aicount of tile peculiar ilatui-e of lieri-ing-cui-ing in geilerai, 

witiiout touiliiilg up011 tile questioils of guttiiig, packisig, liiiid of salt, 

q ~ ~ a n t i t y  of salt, etc., questioils I\-liicli iii pi-iictice are ver?. actual, ai~ci 

certaiilly botli iilterestiiig aiid \vell woitli aiiy atteiiliori paid to tlieiii. 

T h e  worl; accoilipliclied up to the present is esceediilgly incotilplete, 

~ i i i c i  oni? the begiiii-iiilg of iiioie ratioiial aiici sj7stetiiatic iiivestigatioi~s, 

wiiich 1 hope sooil to be ablc to coiltiriue. 

As .the worli is eiideci for the tiuiie beiiig, owislg, aixoiig 0 t h ~ ~  

tliirigs, to tliis year's b:id suppl>. of suitable nlatei-ial, 1 liave tliouglit it 

best to give tliis prelimiilary account of i ~ i y  \\,ori;. 

Amoiig the geiltlerneil to \vI-io~ii it is niy pleasnrit ciut~. to ofler my 

sincere tiiaiilis for their iiiilci iritcrest and valuable aid it1 111y worli, for 

iiillimited Lise of laboratories. etc., I \vould especially ineiltion ~,LJOY Rwzg, 

M. 13., Cliristiaiiia, Bai-i-la)', iiitesini Iiispector oi  Se3-l;islierics, E-lougesuiicl, 

Dr, J o i t m ~  Hjorf i~nci Proiessos A x e l  ITolst, Cliristiariia. Dr. I5rilz S U ~ O L J I - ~ ,  

agricult~iral clieiliist, TI-ondlijern, Psofessoi S. Torilp, Christiania, I/Yleugi?l 

ilead scilool-master, Troi~dlijeiui, iiiicier \vliose guiciaiice I iarried out some 

ii-ivrstigatioils oil tisli-salting i11 the laboratory of (~'l'roiidlijeius 'l'eknisl;e 

l.;ereanstnlt», cluriiig tiie college-ye:ir rSgh----?T. Tlie results obtained 

fi-oiii tiiese iilvestigatioris, anci nrliich liave been ti valuable guicie iii the 

ix-mei~t \VOL-li, \vill be coniii~uiiic~iteci i11 a subsequeiit p:tper. 

1 would furtlieriilore express iily gratitude to tlie liei-ring-inercliants, 

bLu. Thru~foi- iMoe, Mr.  S. 'I%eilie and Mi-. E&. iVaIt/  of Troiicilijeiil. ai-id 

Messrs. T1zo.s. Schrm~i liild ,Soi.i, Cliristiariin, foi- the liberal ailci obligiilg 

manner ill whish tile'. Ilave :it 1zl1 tiiiies plaied tlieir \\.:ireliouses at my 

dispos:il. 

I,abor,itorj o l  tlie Fsslieries I i l~es t ig~~t ions ,  Ulii~ersizy. 





Norwegian Manner of Curing Herring. 

iniiiedi:ltcl~. altei- beiiig aug l i t ,  tlic Iiei-riiig is iiiore or less gutted, i. c. 

more or less of tlic gills. gullet ;ilid stoinaili i-eiliovcd, \\.liercupoil it 

is iiiiiiiediatelj. pailied i i i  laycss \\.itli salt. As sooii :IS tlic bari-el is 1'1111, 

;i brille iliade of sc;i-\\-atei- iiiici tlic iisli-salt eiiiploxed, is poiired  vei- it. 

\\:liei1 tlie bai-re$ is liencieci, the scri-stiil; liei-ring-bai-]-el is ready. . 

After tlic espii.zti»ii of fl-0111 S to 14 dii~.s"', tlic licrring is geile- 

r:iil,~. f~~11)- si~lteci~ i. c. ~ ~ ~ l - c d ,  r~iicl i s  i-e:rci~, for i(>iisiiiiiptio~i. 

'l'lic ixxtii:il iiiciisations that tlic lierring is si ill,^ itii-ed are t'rirrt tlic 

skin comcs 011' casil!., tliat tlic Hesli is eirsily sepili-nted il-oiii tlie boiic, 

arid that it lias lost irs so-iallecl (!i-a\\- tiiste- 

It iiicist, Iio\\.evci-: bc poiiited out thnt tlie \vliolc tliii~g is mor-c, a 

niiltter of jucigeiiient. 

13elore heiiig seilt o ~ i t  as iiieriliatlciise. the lici-ring, ~iftei- :i sllorter 

'l'liis is done piirtly iii 01-cici- to sort the artiile, b ~ i t  ctiicH!. h r  tlie 

~)uq)ose oh ,i'acliiiig inore liei-I-iiig iiito tiie bnrrel, as tlie liei-i-ing, \vliicli 

ciiiriiig tlic saltiiig. Iias dinlinislied in vol~iiile, no  loiigci- l-ills the barrela 

Drii-ing tliis proicss, oiil!. a litde fl-esli salt is :leieied for tlic lo\\rest ;inei 

itpper~iiost tiayers. \\:liatevei- salt iiia). be leit iiiitliclted froiii clie ori- 

giilal p:iil<irig, is strriiiled isoiii tlie pii1;lc bcfbi-e tile lattei- is :igaiii 

porrreii iiito tlie bai-re!. 

I-o~-liiei-l!. Iierriiig \\.ris siilted ijuitc dry; iiiid tlie picl;lc \v;ls loriiieci 

by tlie \vaier the licri-ing itsell yieldcci. Tlie hai-rel \\-:is iiot tlien Iieadeci 

) l i i  l o t I c r i  111 iiie ioid \casoiis o i  iiic yciir. it »irci.i tniick. 
c v c r a l  iiiontll\. 



at oiice, but \\-as set asicie iiiilieaiied [or a day o]- so. ~iiitil tlie p i i l~ lc  \\-as 

foi-iiicct, aiid tlie licrriiig liaci siiiil;. 

Iii tliose da>-s iilso, tlic bnrrel \\.;is paclteii \vitli oiie 01- two iiiycrs 

ahove its eiigc, so tllat alter tlic lorii~atioi-i of tlie piikle, ~iiiii tlie sii~liiiig 

of tlie fisli, it i o ~ i l d  still be l~ i l l .  

S h i s  nianiicr is no\\. less lrequeiitly ciiiplo>-ed, il-iiefly, it is said, 

because \\.itli tliis saltiiig, i t  t:il;es inoi-c lierring to li!! a sea-sticlc bari-c1 

(i. c. tile iiiarlcetable produet at iirst liaiici). 

1t is calcu!ntcd tliat I bal-ucl of salt goes to the saltiiig of _I hai-i-els 

of Iiei-riiig. 

-1'lic Iieri-ing-salt iiiost Freclueiitly eiiiployed iii tliis countrJ- is 'ri-apaili- 

salt. Tlie fattei- tlie liei-i-ing niid the h\-iiriiier tlie \\.catl:er, tile gi-eater 

is tlie quantit>- of siilt uscil. 

As i-egarcis tlic I;eepjilg-quality of tlle c~ircd licrriiig, it is liatul-rilly 

del.)encleiit oil a iiuiiibei- of factors, sueli as tlic liiiici nirci qunlity ol the 

l-ii\v prociuit, tile treatmerit it iii-SI rccei.~eci after heing ici~lglit,  tlic guttiiig? 

saltj~ig, pacl;i~ig. stoi-ing, etc. 

It is cnlculatcd tliat oi-cljiiarjly \vell pi-cpai-ed goods are still tir foi- 

Llse rifter tlie cspiratioii of a co~iple o l  h-eai-s. Ater \\lliicll tilile it gane- 

rallj- hecomcs toiigli iiiici i-ed. aiid oii tlie wl-iole less tciiiptilig. Iiistaiices 

liave bceii k i io~v~i ,  Iio\\-evcs, oi- its Iiaviiig i-ciiiaincct good, \\-lien Iccpi: i i l  

Iici-iiieticiilly closeci vcssels, ior nioi-e tliaii r o  !-ears; hut tliesc arc es-  

ceptional cases. 

As 'I r~ i le ,  tlie licrr~iig is i ~ i i ~ ~ i i i i c d  in tlic iouise oi ,i \c,ii. t l i ~ t  1s 

to sa)- fl-oiii scasoii to scasoii. r-\ilcl pi-aiticali!-, 3 two-?-cai--old ai-tiile is 

iieterioratiiig. 

\\:itli regiii-ci to tlic coui-se oi' tlic process irself, it iiiust at 31iy I-ate 

ii~i'iiit1tati\7el\ he iicpciicieiit oil tlie r,ir\ i~iateri~il 

'l'liere is, for instance. :r. grcat dii'iereiice het\\-ecii tlie fat suminei- 

Ileri-ing \vitli its aL~iiiic1:iiiie o i  subperitoneal fat, tlie tliiil spring Iierriiig 

\vitli its roe aiid iiiilt, 311~1 tlic still t1liiiiie1-, spellt lierring. 
-. 
l l i c  invcstigritioils Iiere reportccl ti-eat o< Sorwcginn i i t  lierrilig, 

t.zclusi\-cly iii tlic conilitioil of sea-sticlis (:is oi-igiiially pailieci). 



2 .  The  C ~ r n p o ~ i f i ~ n  of Cured Herring. 

I * ' r o i ~ ~  tlic a1i:ilyses foul-id in liternt~ire ok fi-esli aiicl salteii lierririg, 

it \\-ill be secii tliat tlie slilted itei-ring is cliiii-actci-iseci b)- tlie siilaller 

amouiit of Antei- it coiiraiiis, tlic greater aii-iouiit o1 i~itrogei~orrs s~ibstances, 

aiici the 110 iiicoiisidcrable qiiantity oi' salt. 

Notliirig, Iio\\-ever, is i~?ei~tioiieii as to tlic time tlic lierriiig lias 

been irr tlie salt. 

'i'he preselit \\riter Iiiis tlici-eioi-e ez:i~niiicii :i iiuiiiher of dil-ieient 

siimpies of <ril-eci liei-ri118 o i  ciii.fereiit ;igcs. 

Tile results are gi\:cii iii rlic table hclo\\-. 

Kijnig (12) gives as tlie 1iien1-i 1-aluc of 3 aii;ii\.ses b!- Agen, Kiinig 

szii iJ I=a~~vii .k,  anil Aliiic:ii: 

462.5 1'/1,1, j~ i~ te i - ,  30.3 K,, AIIL\ 8s o;'l,l) (;l. (14.4. (:l). 

In tlic aho~e-inei~tioiicd saii~ples, tlic Iierriilg's avewgc  seigl li^ ~iiid 

pacentage o i  i-lcsli \sere as giveri i i i  tlic t:ible oii p. 12. 

As the ra\\- ii7;iteriul e1~1ployc~I I I I L ~ S ~  be ;IS~LLIIIC~I ro ~IUT-c u soli~e- 

7vdiat iiillkreiit coiiipositioil. tlie l i ~ ~ i r c s ,  iiot inilriciiiig tlie percentage of 

chlori~ie, cariiiot be placeii side L>!- side iil order to g i re  tiie varying 

ioriiposirioii o l  the Iierriiig ciui-ing tlic tiinc of s:iItiiig. 

-::) 1':irtly ~Icc«iiipo\ed. 



ho. o1 gi 
lil('hh \ I C ~ J ~ C < I  
b!, 1000 %l 

I f ~ i  I'r11g. 

71.11at tlic iIl'lllqc5 tcll\c p1.1ic ~ ~ ~ i l i l , l \  \%l11 hc e\lciellt tl~Ol11 tl7e 

rapidl\ i~iirc~isiiig ~ i i ~ i o ~ i ~ i t  of ~ I I ~ O I I ~ I C ,  ~ i i i i  1111s 1s still more ,Ip\>,1rCRi 

iroiii tlic saltirig esl>wimc~its meiitioiied oil p:igc I j. 

T h e  pi-esent \i-ritci- by espei-iiilciit lins fo~iiiii rhrit tlic Ileri-ing rc- 

quircs ;i ~ l i i i l i i ~ ~ i n i  o i  salt i11 oi-tier to be iiii-cd. T h e  limit lias not yet. 

I-icnvever, bccii lixcd. Olle saiiiple ~f i~ii-ecl Iiei.~-ing? i11 n-liicli t l ~ c  h11 
n-as I-cmarl;abl\ soft. iont;iiiieci c); " / i i i i  (:l. ( I  j 3  " / t i l ,  X\:3 CI.), ~vh i l c  iiiiotllel- 

tlint \vris quite tirin (pi-cpai-eci i?!, piililiilg i11 t!ic labol-stol-y) coiltained 

ss ~ ' , ' l , l l  (11. (1.44 " ,,,l X;1 (;l.). 

\i71icii :ihour t\\.o yea1.s olii, tlie licsli hegiiis. :is alreadj- iiieiitioncd, 

li:, nssrinic a I-cd ioioui-. .\t the sallie tiiiic the piilile aiso aiqriii-cs n 

iEar1;ci- ioloiii-. 

:is tlic piililcs iol-itiiiii ~icitlicl- iiitric aiiii iiitroiis aiicls, 1io1- blooii 

del-ivati\-es. lvhile nt rllc siilnc ti111c tlic ioi-~iiatioii of peptonc is apparent, 

: ~ n d  tlic piclilc iiiiiscs ioloii~--rcait io~l of ti-yptoplinii, tlie i ~ l o i i i -  probabl! 

ariscs li-on1 3 111izrohio1ogii:ii iieioml->ositioli or tlic iilbiiiiiiiioiis iii~lccrtle. 

3.  The General Properties of the  Pickle. 

'l'lic i ~ l ~ ~ i i - l c s ~  hr-inc titiit \riis poiire~i iiito tlic b;iri-els at the ti11ic 

of ssltir-ig, Iias illangeii irs ripiicai-niiie io~isiiici-nb1~- ciui-ing tlic iiiring pl-occss. 

'I'he piilile, as tapped ir-olii tlic hai-rils, is i i  salt; vei-y n1udd~-, mol-c 

or less ci:irli-ioloiirecl liilrrici of iieuti.;il I-eaitioii niid \\.itli ii pciuliili- oiioiii-. 

'Ilic m~iciciiiiess oi the piil;le arises il-oiil n liiic sediilleiit \\.liiil? is 

g1-aciii;ill!. dcpositccl. 'Tl!ci-e nye aiso suiile ioarscr, cietiiilieci portio~ls o i  

c p i t i i e l i ~ ~ n ~  :iiici J3esIi. 



I n  tiie q ) p c w ~ n i c  01' tlic liitered picl;ics, it is at oilic iioticeable 

 hat tiiosc tliat are oiil>- a fe\\- days olci cio iiot becoiiie 1x1-iectlj. clear 

\\,itli liitering, but lia\-c n gre'-, iiiil1i)- :lpileai-aiiic. 

rl'liose tliat are a littlc older, aiicl wliicli iilter h r  iiiore c;isily sild 

becomc quite cleai. are rcniar1t:ible ioi- a colo~ir  tliat deelicns \\-itli age 

i?-orn liale yello\\. i i i  ire\\.cr pieiiles, to a iiccp port-\viirc i010ur in 

old oiies, 

I i i  orcici- to sec \vIictiier tliis ioloiii- i ~ i i l i i  origiiiate froin ille biooid, 

its s ~ ~ ~ t i - o ~ o ~ i i c  conciitions 1vei.e esainilied iiito. 

ikicep-coloureci  hriiic --- j \.e:irs old slio\\wi, iii a la>-ei- j1/2 

inl .  in tliickiiess, aii iibsorption begiiiiiiiig ;it rihorit 1. ailei, ioiitiiluiiig 

witli rising iiiiciisit>., cxtciiitii>g over tlie iiiost I-cfi-aiigihlc part 01- tlie 

spccr;i-riln, 

iie~.oiiii tliis. iio iiisiiiiit absorprion-bancis i ~ ~ i l i i  be iiciiioiistriited. . * 1 hei-e \\.as scai-cely; aii!. nbhreri3tioii of tlic I-ed eiid of tlie spectr~im. Noiie 

o i  the  ilosest derivatives o i  blood-coloui-iiig matter wcrc pi-esciii. 

011 eriiiiiitliiig ile\\-et- aiid coinpai-:itively less deeply coloureci pieltleai 

of iiges do\\-ri LO 2 ~i io i~t l i s ,  the sa111c speetruni iii tlic i~iaiii ulas foiiilci, 

but tlie absorptioii is coi-i-cspoiidiiigl!. less. No  iiil-tliei- c~ainiiration irito 

the iiatiirc of tliis ioloiii-ing luattei- \\-as iiiacic. Prcs~irii;~bly it is proiitrccii 

fsi>m protcid by haitei-iz. :*) 

Tiie sj)eciIii gra\,ity oi tlic j)icjcle, \\-itli very- siiiall iievi:itiolis 

( 1 o.or j. 11~1s I ) I - ~ V C C ~  to be faii-ly ioiistaiit iiiiriiig tlic eiitirc iririiig-pci.ioii 

to T .2 I .  'I'liis speii h i  gi-:i\itj., I\-liicli is cqiii~iilcrit to a satiirated fisli-salt 

sol~itioii. tllc picl;le lias alreaci~. iittnineii after t!ic cxpirntion oi 2..4 Iioui-s. 

Of t!ic iilolgaiiii ioiupoiicnts tlic 13iost iinportailt arc soi i i~ i i~i  

clilosicie aiict tlie s~nallcr ,  var~.iiig anlourlts of iii:igiiesiuili, i:iliiriin, sulpliuric 

acid aiici potasil louiiii iii tlic iisli-salt cniployeii. 

Tlic total qaantity of tlicsc snlts slio\\-s pi-ncticnlly a satur:itcci solu~ioii, 

aliii is equivalciit to bct\veci~ I j0 nnci i G o  of cblorinc ( 2 5 0 ~ - - ~ 2 ~ 0  Ka C].) 
Mrlietlier tlie vaiious ioiiijioile~its of tlie lisli-salt iriailifest ciiilcreiit 

caliabiiitics of ciiii~~isio~i i11 tlic osiiiotic iiitei-action \vitli the iiieat, Iias iiot 

beeii esaii~irred into. 

111 oiic saiiiplc t1i:it \\.as a foi-tiiigiit old, tlie airiount of potasli fo~iiii! 

~ 3 s  .J ICa (3, whiili j>rzctically cori-cspoiicis to tile aiilount of tli:it 

substaricc coritairied i11 LI co~rceiit~ateci sol~!t io~i 01 solid sea-\\-atei-. 
: O l d e r  liquciicd iiiltures of ~iiililc-h;icteri:i i1i.c rcmarii:ihie hr tlieir iinri, hro\vii colour. 



Of tlie iilorgal-iic substaiiccs tbat 1lGlve is~ssed orit of  the lierring, ,r 

c ~ n i p ~ a t l v e l v  large qriailtity of pliosplionc acrci is noticeable, p r c s ~ i r n ~ i b l ~ ~  

in orga~iic coinbination. 

There  was f o ~ ~ i i d :  

In a picltle I 4 da\ s old . I .6 "/OO 1'2 0 7  

- » -- r inonth old . I .6 "/o0 - 

-b - 21/9  ~ e a r s  old I .  1 0  - 
- » - j years old 2.  T "/ni, - 

Neitlier new, old, fresh, noi- tairiteci picltles have pi-oved to contain 

iiitric or iiitrous acid. 

T h e  pr'~ctical standard of measurement to be employed for tile 

scries of  orgaiiic substaiiccs tliat pass iiito, 2nd are dissolved iii the 

pickle, is tlie total ainouilt of nitrogen". 

Sh i s  arnount at various times of the curiiig-period \vill appeal- froiii 

the gi-apliical table belo\v, ~~-1iich gives the course of tlie estractioi~ 

accordiiig to average valries foui~ci by the ailalysis of 2 j dilTereiit sea- 

sticl; fat-licn-ing harrels. 

A k i ~ ~ o u ~ l t  o f  Yitrogci~ in Proportion to the Curiiig-J'eriod 

It will be sccii that the quai-itity of orgailic inatter drawii out of 

the Iierring is not insignificarit. 

T h e  priilcipal eucliangcs take place 'it thc begiiliiing of the crir~ng- 

perioci. 

.*) 'Tl~is is nowhcre re-calculated Tor nraw proteidr,: as the usual  hc tor  Car tliis 
(6.2j), as m i  ~ii~vestigatior~s of nitl-ogenous coii~pounds show, canilot possibly 
be en~ployed.  



In the coursc of tlic first 2 1  I~OLII-s, tile piclcle acquii-es a nitroge- 

nous value of i-iiorc tl-iari I ",;cln. 'The increase o l  11itl-oge11 JXI- ctay becomes 

successively less, ~ ~ r l t i l ,  after tlie espiratioil of :i'oorit 2 months, it has 

practically ceased. For a long tirne, ho\vevcr, it is still apparent to :I 

i-en-iarltable esterit: a 21,!2-yeai--old sainple, for instai~ce, containing 9 "/ ' ( i l l  

N, :iiici ailotlier oric? 5 jeai-s old, as mucii as : ~ " / o o  N. 
T h e  ninouilt of iiitrogcil is depeildeiit -iipoil several factors, aillong 

mhicli, as is oilly iiatui-al, thc tei~ipcrat~ire plajs  ai1 irmpoi-tarit part. Tlie 

io\ver tlie ternperatuie, the less the arnourit estractcd per miit of tiille. 

Tlie rapidity with \vhicIi the osmosc talies place rna? be flli-ther 

sceii fl-oin n 

.SaI/i~zg 1xptri111~~11 x;i/11 sa/~~r(r/(~d Sal/ Sol~//ion 'k) 

Q~~alities of the piclile : 

Spee. C;rav. " / ( i i l  (3. i i / ~ i ~ ,  N. 
Ne\vly ~ i~ac ie  . 1.200 r j S  
Aftei- 4 lloui-s I .  r 58 circ. I 27 

« 2 .+ <; I .  129 100. j 1.37 

« 2 d a y s .  1.122 96.7 I .7-1 

« 3 !< . I . I 20  95.5 2.17 

* i < ( .  1.120 9 .  2.38 

«~ 1 .120  91 .-l. 2.77 
« s e .  1.121 ()1.0 ; .o r 

« 1; !< . 1.121 90.9 3.58 

r l ilis aiici siniilar expel-iiiieiits coiifirm the i-esults founci in the sea- 

srick barrels \\+h I-egard to tlic great rapidity \vitli wliicli the osmotic 

ii~rercliangc talies piacc. 

4, The Nitrogenous Compounds of the Pickle. 

111 orciei- to itiscover \\~IICIICC the niti-ogen i11 tlie pic1;le \vas extracteci 

jtlie flcsh or the biood), anci \\-liether it rniglit possibly ~mdergo  a dcrivatioi~ 

-;") I i i  the sea-sticli biirrels, rhe diliiisioii of the salt is osily appareilt kom the 
saltricss o l  tlie lisli. 'l'hc yicklc coritairis alniost n coi~staiit arnount oi salt all 
t l ~ c  tirnc, as the salt spriiil;l-d oil immediatcly rcplaccs thnt mliicli has beeii 
cons~~rricci. 



111 iilc pic1,i~ cjeteiniliiatioiis \\eli. ii-iaiie 111 t ~ p i ~ ~ i i  s'~i-iiplcs of tlrc g e l ~ i i l i l ~  

171 otud (of  .nilthilie i ~ s e \  d i ~ d  3s +ai ns possibl~ oi aiuid nnci ai~uiiic 

~oii l lx)~ii ids.  'I'lic incihods ciiij,lo\eci, ~iici  iei tn i i i  c\pcriciiics ~ ~ i i i ~ i : i i i ~ ~  

tlicru, '11 e desci-ibcci oil pnge\ 2 I -24 

'Tlic rc\ults \\ill ile toiiilii ( r i  the table helon 

14 days . . . . . . .  
,\bout l iiio111;tl . . 
Xbout l rironth . . 
1 year . . . . . . .  
"ii., year:: . . . . . .  
:, yoa,r:: . . . . . . .  

1000 xrarns ot thc picl<lc coiltain 
$.i' 'Tj-c i& I = , r ,  ^ O  
?a o a , z 8 0 , , = f E - : a  c.. - a . i / /  e + =  g i ~ s o  o.,a, jj X s  

T? g , l  5 5 z 
5 ,  w 

d s  - ..p n s 2 g g 2 
I; i L % f i  p ; , $ g  

h x -  E i a  y 3  /;&? - 
-- z .;a 

l 

11 \vill immediately iatisc siisprise to sec tliat only a co~iiparativcly 

ti-iilirig proyortioii of tlic totiil aiiioriiit oi iiitrogeii is foiiild a.s geiliiir-ic 

protei d ,  \vliilc tlic gi-eatci- pai-t is fouiici il-i the fol'or-ru of tllosc pc< liliar 

iiitrogeiious coiiipouiicts tliat i11 food-aiinlyses nre incliidcd rilidel- tlic 

gawc"2I 113111C of aiiiicio-iiitrogcii. 

1'1,otciiJ. li) the iie\\er pick\es, geii~iiiic proteid is i .sc~usive~y io~iilii, 

\~ l i i lc  ii-s close1~- llj~clrol~tic del-ivatives, n!biiiiioses arid peptolies, arc not 

preseii t. 

Tliesr innlie :Ileir iippearancc, liowever, in ~ l i c  older pji1;'tcs Il-oiri 

about a \en:- olci oil\\.ai-cis, siiiiultaiieo~is1~- ~vit1-i i1 c o i i t i ~ i ~ ~ o ~ ~ s l ~  iiici-eiisi~ig 

colous--i-eactioil of ti-\.ptophniic. 111 :i j-ycnr-old pic1;lc wliicii is in ;i 

conipletc stntc oi decoiiipcisitioii, gcniiinc proteici, as \vill he seeii, is 

still foulid. 

\\Titli regard to its natui-c, oilly ;I very s i ~ ~ a l l  pr-opoi-tion OF it is 

composeci of globnlines. 

Xt docs riot contain iiuclco-proteids. iioi- is histon to he iouiiil. 

It consists o[-- ;11 Icast LWO dilyci-ent hodies, whiclk i11 ilcpcous 

solirtioiis Ilad rlie follo\~iilg geilei-n1 propesties : 

l) Saiiiylcs Il-oiii w' .iiltct' tirnc. 
3 For youilg picliics usu:ilI!. 0.2 or Icss 



Is not preeipitated by sodi~inl  eliloride oi i~~agiiesi~ii i i  sulpliCite in 

siihst,itlcc, oi bv lixif saturmon \\itli aiilmoilium sulpbate. Is not preeipi- 

t,iteci b\ s.itiii '1tio17 witli l l i i i ~ ~ i o ~ ~ i ~ i i i i  s~ilpli~lte 

li? saltless liqiiicis, tlie greater part is precipitated by z. i '/ l~~i acctic neid. 

In s:ilt-satili-ated (Na. (:l.) solurioiis, tlre pi-ccipit:itioi-i is qiiailtitatirc 

hy ai? niiiouiit of zoO/,i i i  acetic :icjci. If, on the otliei- hari:i, the sccfiiiieiit 

1)c trc:iteci \\.itli a 20 "/ilii acctic saltless sol~itioii, it is dissolved. 

'l'lie teiiipei-iit~ii-c of Iieat-coagulati :il I,:r onc !)i tliese bcldics i i i  

a iie~i~i-al soliltioil contaiiiii~g froul j to i o "/li sodi~lm cliloricie is SI-c-oiii 

j 1> "----G j (l. Foi- tile otlier oiic: \rtiich r-ci~i-eseiits tlie liirger part of tlie 

proteid, tlic te~iipcratui-e o t  Iient-cong~ilatioi~. iiiirier tlie saiiie coiiciitioiis, 
i s  7 -  I l  

/ j  . 
'I'lic coagulateci seciiiilcrit is 11artlJ- ciissolrcci :igaiii oil beiiig \\.aslieci 

\vith boiling \vater; arid \\-ill tlleii scarcelv agaiii be precipitated i S  tlie 

Ileiit-criagulatioii esperinieiit is repe:~teci. 

I intelid s~ibseijueiit1~- to i-et~irii to tlie inore detriiled elassiticatioil 

o f  tliese bodies. 

Ai~iido-Ni~~guii. Under this coi~lpi-eliensivc iiariie are iiicl~ideci, iii 

km-ni ia l~ ,ses ,   ill tlie lietei-ogeiicous iiiti-ogeiious conipouiicis tliat :ire not 

pi-otci~l. 

li1 :~dditioii to tlie true ilitrogenous ertractives, or  ris tliey rise 

called, railthin or n i los~~r ic  bases, a multiplici t~ of various arniries, arnides, 

:~iiliiio-acids, aiicl ai~aicies o l  :imido-acids are included. 

No  ciirect dcteriiiiiiatioii of tlie total : i i i ~ o ~ i l t  ot these substnnces, or 

ol  cacli of tlieni separatel!. is rilade iii tlie 'general food-ailalysis, first 

beeausc their amoiiiit is coiiiparatively small, and secondlj., bccaiise tlicy 

.IIL '111 L O I I \ I ~ ~ I ~ L L  to hc eiluall! v,iIueless '1s icg'irds nutritioii. 

1ii a Iierriiig-picltle wl;ei-e <amiclo-il it ro gen^ coilstitutes lilore tliaii 

rlii-cc foiii-ths of tlie total ainount oi  iiiti-ogeii, tiiey are of lar greater 

iiitcrest. 

It \\.oulci tlierelore be iiiost ctesirablc to i.esol\.c tlic nriiicio-iiitrogeii 

iiito iis separate h o r s .  ;is, I iowvcr,  we liesc come upoii ~111cert:iiii 

ni l i i  :iliiiost ~ii~esploreci gi-o~iiici. tliis iias provcci bi- tlie preseiit to bc 

i i i~p~-actic~~bIe.  

It has, it is true, beei1 tlio~iglit that iii tile ti-entrnctit witli iiitrous 

~r i i i l  ainides. Tlic stateiiieiits of tlie v:irioiis n.ritcrs, Iio\\~e\~ei-. ni- i ,  

1 



decjdedly opposed to oiic ;inothci- ns regards the nilrogeii g ro~ ips  tliat : t i ~  

deconi posed. 

The figilres givei-i in tlie table for tlie ninoilnt of nitrogei~ yielclcti 

b.y ilitroris neid :iiici Iivpobromite, have tliereIorc littlc \.nl~ie cscept iii  so  

iar as t l ie-  slio~v, ~vlieii coiiiparect \\,itli tlie vesl. 11111~11 ~ I I O I - ~  icrtain ligiires 

Sol- tlic a i i~o~i i i t  of xa~itlliile hases, tliat the gr-eater part of tlic so-iallc~l 

;ri-iiido-iiitrogen is desiveit iroiil ti-iie ;l~-iiicles anil anlicio ii>iiipoiirids."' 

I Iiavc not yct coircl~ideci iily quiilitativc iiivestigatioiis of tlicse, aiiii 

sli;ill ilicrefoi-e I-eserve ful-tlier iict;iils foi- the present. 

I must, lioxvevei-, eve13 i io \~-  j>oiiit O L I ~  that it :lppears as if tlie aiuiclo- 

ilitrogeil w i - e  cliiefly esti-asted dircctl>- from the lici-i-ing, and nrei-c iiot iiiie 

ro cliaiiges i11 ille pic1;lc. l'lic Ilcsh of tlie lierring has sliowii itscli' to 

be coiiipai-atively ricl-i j11 coiiipo~iilds of tliis liilid, wlieli in a frcsli state. 

A p~trely ;~pproxirnate miniilnuoi value ,vas foriilci by liilely criisliiiig 

joo gr. hesli lien-ing aiid hoiling i- wit1-i j00 17.~111. of alcoliol. 111 tlic 

iilti-atc, x\rliicli amouiited to j00 c.cm.: 3.2 " / i i i i  N. W;IS fouird, of \\.hicii 

0.8 "iiio was iininediately giveii olf with riitrous :leid. T h e  Aesli of tlle 

herring sliould thus coiltaili at least 0.8 " : ~ , i  N. as aiiziiie iiiici alilido-ilitrogeil 

- - 211 ai~louiit \i~l-iicli is sufficient to cspl;riii tlic relativel?- lai-ge qiiailtity, 

i11 tlic pickle, of tliese substaiices. 

5. The Pickle-Sediment. 

'I'lie piclilc-scdiiiieiit coritaiils tliose constitiicilts, iiisoluble i i i  stsoiig 

salt solution, pi-ccipitated from tlie Iiei-ring during the cui-ing prosess. 

It sorisists i i ia i i~ l~ .  of a very line pi-ecipitate, airit a smaller pl-oportic~ii 

of siii:ill, glitteriiig irystal ileedles. 

'Tlle ainorplio~is sediiueint, lvhicli is oi-ily sliglitly sol lible in \\-:iter-, 

lias proveit to coiitaiii a littlc globuliile. It is iili~iost cuinpletel~- iligested 

hy p q ~ s i i l ~ e i i i  111 ~~r i a t i c  aci d liquid. 13ej.oiiii tliis. its iraturc lias not bcci~ 

exaiilined into. 

Tlie crystal iieedles \vere optically iiiactive, and easily dissolve ill etl~ei-., 

rlic l~c i , l c  witli 0 3  to 0.3 "/il( ,  N., 111 olcicr plclcles \vitli ,iboiit r " / l i i l .  

* i  111 tliis coiiiicctioci il iiiust l>i. inc:itioiieii tii;it b~ir  iittlc o f  tiic iiilrogilci oi' tlic 

iriclilc is giveii O K  b\. distilliitioii \vitli 1iiagiicii:i [:I i:iiiijrlc ioiitnii~iiig 3.7 " N 
g:i\.c r i l i '  0.1 " 



6. Microbiological Investigations 

Ry dii-ect iiiicroscopical exanii~iatioii of sonre piclile-saii~ples,, tlle olil!. 

iiiiix-o-orgatiisii~s Ibunci \vere bactci-i:~. 
v 

Ilie i~r i i i~hr i .  o/' / l i r  11tri.irrio \+.as asiei-tained i11 scvcral sea-stiel; harreis, 

i i i  oiiici- io lirid o ~ i t  tlic proportio11 0 1 '  liviiig gci-ii~s at tlie varioris stages, 

1'1-i)ni tlie coniniciiccinelit of tlic saitiiig'" ~iiitil after the expiratioii of sotiic 

\.c;irs. \\7hcii tlic'ai-tiile iiiust be coiisicicred to be uiiiit toi- boei. 

It ;ippwrai tliat tlie tiur~iber of baetei-i;i \\,as grcatest sllortly after tlie 

saiti~ig, aiic! ~ l i a t  rliej- ciii~~iiiisiieci ;is the picl<lc beiamc olcicr. 

'l'hus \vl~ile ciuririg tlie lirsi k\\. d;i?-s :iftci. tile saltiiig, tliere are h-o111 

seine r o ~ , o o o  to ~ ~ j ) ~ v t i ~ - d s  of' 1,000,000 liviilg g e i - I I ' S ~ ~ I -  cubic ceiiti~netre, 

i11 a picliie that is tn-o or iiiol-e moiiths old, tliere is (ounci ;i sniallei-, and 

gciici-:illy ciccreasiiig i i u i ~ i b e ~  of bactei-ia, usuall'. Eroizi ribout soiiic thousauids 

do~s i l  to n iiiini~iiur~i of a kw Iiuiicired ger-ms pel. iubic ceiitii12etre. 

It iiiust be rciliarl;ed tliat eveli very old pickles, foi- instance, fi-oiii 

;t j-!eai--~lii se:i-stiei; bnrrel, still coiiti~iiieci liviiig baitcria to tlic iiuiilhci- 

o l  in-o os tlii-ec liuridi-eii pel- c~ibic ientiriietre. 

'I'llis plienoiueilot~ seems to preseiit aii aii:ilogy to \\-liat lias else\\.hei-c 

hccii ohser\-eci. \vitli regai-d to the propagatioil of bacteria in orgaiiic s~ii i  

stanies, c. g. iii c~iltui-es, i~aiilcly, P1i:it t!icy iiiiiltipl!- i-:lpidly at fil-st, \\.liiic 

tile!. inii-easc lcss rapidl!., aiid gracl~~all!- ciic of[; as the crtltni-c g r o z s  oldei-. 

'Fliis circ~iiiistaiicc maj. seenl to be opposed to riiiotlier olxerv:ltion, 

ii;iiiicly. tliat \\,!iilc tlic tiiiiliixi- o l  bacteria that nppeai- ill the cli1tui.e 

iicci-cases, tlic i iu i~~bci-  of bacteria tilat iaii be observed l)!. ctirect microscopic 

c~ailiination increases. 

'Flius n dii-ect ii-iici-oscopic esaniii~:itioi~ of' new pieliles coi~ta i i~ing a,  

i-elati\-el?; lai-ge aiiloui~t of geri i~s,  slio\ved onlj- r i  siiiali nriiuber- oi- haetesia 

\vliilc iii old pickles, oii ~ l i e  coiltrary, \~;licre tlie airiount o i  gei-liis fouirci 

b? plate-cnltui-es Lippears t c i  be sin:ill, direcr inicroscopii eraminatioii rcceals 
;E pxiect  sn*ariu of t1leri-i. Althoiigli no t  >-et venturing io espress a irioi-e 

iieiideii opiiiioii, T lila?. sa>- tliat I Iselieve tliis pliei~ornei~oii iiia!. Iiave 
its csplailation iii n e o n t i i l ~ l o ~ ~ s  accurnulatioi~ of dead bacteria. 0 1 1  tlic 

otliei- lirind, it is 3 \vell-l;i~o\\rn i ict  horn expei-inic~its in baiteria-cult~ire, 

"') 1'1-:ictic;ili\. ~pc; i I i i i ig ,~i i ic  picI;lc i \  s,iiiiratcci \\:itli : t i t  :ill tlic tiiiic. 



tli,~t it is gci~er'illv poss~blc to iiia1,c olily '1 c iu~l l  iiuinhei o i  rlie 11\ing 

hacteria actually preseiit tlii-ive. 

\\Titli regard f~ i r~ l i e r  to tlie factoi-s'tliat aileet tlie viui-ubcr of gci-113:; 

iii a giveil piclilc-snmple. it iiiust bc ~~leiitioiieci tliat a sliglit i~iireasc i11 

tlie :iiiiount of \vater, e. g. ciiuscd bi; plasing tlie saiiiplc in a d;iiiip ~-ooii:. 

will i11 3 sliort time I-esult i11 3 i-apid iiici-easc i i i  tile iiuiiibei- o1 

germs. 

It illa!- i~ioi-eo7;ei- be stated tllat ne\\; picliles tliat liavc stood iii eloseci 

bottles  vitl li out co~ l i i~ ig  iiito co~itact  ~ \ - ~ t l i  t11c fisli, lia\-e proveci, ,litei tlic 

espiratioil of T~--oiii sis to twelre iilontlis, to be fi-ce ii-om living gei-117s. 

111 ot13er \x-ol-ds, it a p p ~ w s  2s if tlic batteria, i17 tlie uiilavorahle coirciitioiis 

of vegetatioii airordcd b -  tlie pickle, oi11y susceed in i-etaiiiiiig liie i11 thc 

presc~ice ooi the lisli itseli. 

T h c  bncleria-[ori~zs found iilclicare a ~iiultituclc of sl,ecies, rimoi~g ~ ~ I i i i l l  

thei-e does iiot seem to be aiiy single prevailing typisal forni. 

Siiiall cocci ~iiid very slioi-t bacilli \\rei-e tile rcost cc>nspic~ious. Scvcl-n1 

\vei-c pigiliei~t baetei-id, especially i11 vello\\, colours. 

Nest of tlic gelatinc cultui-es \\.ei-e liquefied aftci- J loiigcr or s l i o ~ t c ~  

penod 

T h e  picl;le hacteria are f,icultative p~itref,ict~vc b'icterig \\-liose i~ iodc 

o1 actloii is clianged, o-ciring to the lai-gc '~n io~ in t  oi salt. BI steiile ciilii 

tioii \i-ltli less thaii llalf its \o lumc of \\-atei-, tlie piiklc  vill 1ii ,i s l ro~ t  tiiilc 

bc hrought into a conditioi~ of acrid aiici oihiisire-smelling p~itreilictioil. 

J~speriments ill aiiiinals \\-itli this gave contraciictory I-csults, aiid \\-ert 

tliei-efoi-e not brought to a soiiclusioi-i. 

Wl~etl ier  the bactcria: i11 some \\ra- 01- otliei-, 1i:tue an?; decicied sigiii- 

licaiicc 10s the curing itseli, is iiot nltogcthei edsx to deterininc 

117 soine salting-euperiiueilts in wliicli siiiall quaiitities of iiiiti- 

septics (e. g. salicylic sodium 2nd fluoridc of sodium) \\-liicli hiiicier :i 

developiiieiit of hactei-ia, were addeci to tlic salt anti pickle. it appe;ii-ecl 

that the c~ii-i119 o1 t11e 11erriilg coiild be aisoi~iplished \vitliout thcni. 13111 

experimciits Iiave liitherto beeii too few alid ii~coriiplete to ,illo\\ nic to 

sa! \vitli sertainty tliat tlie curiiig of the lierriilg is iildepeiicient of baiteii;~. 

Evcil i l  it may be, it ilecd iiot bc i11 practice, ilor is it alwa!.s. Uiidel- 

all circunlstances, tlie bacteriii i l~us t  be taken i111-o coiisicle~-atioi2. 

A cleai ciistinctioii iiiust iiioi eovei be inacie bet\\ ceii tlic cllriilgc\ illLit 

t.ilce placc ilur~iig the iiist lew c1'1ys o1 \\ccl\\, ,liid die 'i i011ditioi-i o1 t l i ~  



CLII ing oi the herrirrg, dilci the s l o ~  bur sule 1111~1 ob1(11ogicdl ~ I i d ~ t g e s  v Ii~cIi 

i11 die coui-se of \ears destioq tlic l-ierring 

C;ultuie eupcriiileiits sl~oweci, amoiig ot11t)i I / I I ( ~  o - o / y n ~ r ~ s l ~ ~ r ,  tlie piesciiic 

of 'i small iiiimbci o-l iiiould fiingi (tlic i011i11i01i speeie\ of I'eiiic~ilriiiii 

nnci rhlucor) iii iledi-11 al! the samples. 

Yeast I~iilgi, wliicli W i . h n ~ ~ t  (ro) li'is lounci to be t\ pic,il o-l a l l~ i t i l i  

pielile exainined Isj hitn, could 1101 be deiiionsti,iteci eitlici d i iec t l~  or hr  

rileans oi c~ilturcs 111 ai11 of 30 ctil'lerciit pickle-snmliics. 

7. Cornceruiing f he Methods Elmy loyed. 

. - 
1 /?e Pl-epl-atiolz O/' /Ile Sai~rpli~.~. Sl ie  pieiile-samples arr take11 

direct1;- li-o111 tile sea-sticii bai-sel. after the bai-I-el lias been I-olled r-ouild 

t\\?o or- tliree tiriies. 

T h e  srimples fos bactei-iological esamiit:itioii \\rere tapped into stei-i- 

liseci Aasks. 

T h e  coarser, detached p:irticics of epitlieliiin-i aiid Ilesli were straizieci 

oll: whereupon tlie prii~cipal part was iiltered througli filter-paper. 

\Vheii not otlierwise stated, the aitalyses seler to tlic papcr-filtercd 

iienr pickle, and specify \\,liat \\,as al\vays actually dissolved. 

It is all expressed as ,iueigl~l pel- 111111~~. 

S h c  analyscs of tlic lieri-ing r e k r  to tlie ilesli itseli, as it is aftes all 

tlie refiise (i. e. lierid; skin, boiies aiid iittestiries) is rcmored. Sl le  pre- 

lparatory drying tvas esecuted iii a vacuuili apl'aratLis, alter \\.Iiicl~ tlie samplc, 

before weighiilg, \vas placeci for a Ten- days ill tlie air. 

Detel-i~~ifrn~ions o/' ?zirroget~ were iliade accordirig to I<jcldalil's method. 

Stroi-ig siilphuric acicl and a drop o l  qilic1;silver \vert eiilploycd i11 tlie 

dissolving process. 

iiii distilliiig tlie amiilonia over by nlcaiis o1 s~i1pliicio:is iriustii 

soda, ziiic dust \\;as employed to preveiit the otiierwisc vio!eiit shocks. 

Tfie streilgtli of tl-ic sulplturic acid for titrarion \.\.:is lised by \\-eiglit 

;uiaij'ses. Urea was eiuployed for- test ~ii~a!\.ses. As a ii~errn~~i.r pr- 
/ / i t  nil~oiliz~ o/' srrlt, the a l l lo~i~?t  oC cliloriiie \vas used. 'l'he cori-e- 

sponding arnourit o[ sodiutli eliloride is given i11 pai-eiltIieses. Orving 

to tite large qnaiititj of oi-g:iilii s~ibstai~ccs, t l~ is  ca~inot  be deteriiii~ieci 

directij. by titration. 



.\itei- sc~ci-ai cspci~irnci~ts, i: \\?:is foiiiid licst lissl to eir!. tlic siikistanic 

~n l -c f~ r l ly~  ;lilei tlrcii casbonisc it ;i1 a 1 0 ~ ~  teliiperatilse7 ;lfies \\-liiili  1 1 1 ~  

scsidiic \vas porindcci ~ i p  \\-itli wutei-. 

'll-ic titi-;iiioii \\':is tiiei~ l x ~ ~ f o ~ - i ~ i e c ~  i11 ;til :iljq~ior p:~i-t tvic11 :i11 l.: soliltio~i 

nitl.atc of silvei- i i i  tile usrial iiiaiiiici- \vitli pot:issii~i~i clii-oil-iiitc as indiiatos. 

\ \ T i r l i  i-cgarci to tlic j)iiIilc, i-cpcateei series o!' cxpci-imciits sl- io~~eii  !lint tiic 

;iiiioLrnt of ililoi-iiic \v35 iOll~v\.eci i.egularl~. b!, tlic spcciiii gr:ivii\ a l  I j " (:j 

\vlic~-cripoii tiiis niose siniplc dctci-~iiiiiaiioil \\.as iiiost fi-equently ci~rploye~i as 

;i stariciarcl of ~iieasui-ciiieiit for tlic ~ imount  o i  salt iontaiiiecl iii tlie pic1;lc. 

l-'lrci.s~/~oi-ic- ircili \v;is iietcsiiiiiieci in tiic u is ri al iilaiiiicr. iiicoi-~iiiig to 

rlic iuolybcicn~iiii iiictlioii: rlie cicstiiiitio~i or tlic i)i-g311ii subsiaiiccs .\\-a 

~ ~ u f o r i i ~ e d  witli niti-ic ~icict, 

7'111: ,;)eniriiic~ /jl-o/rill \vas detei-niiiieci I )  he lieat-ioaguintioli, (2)  h'. 

1'1-wipitatioii lyitli i ~ i p r i i  liydr~sicle aiiorctiiig to liittl-iauseii's inetlioii. ;riiei 

i 3 [>J- p!-ccipit;itioii ~vitii 20  :iietic asid. 

( I ) .  l I - o r t o  It l)i-o\-eci nt iiss: 1-0 be ai1 i i i~~ossibil i ty lo 

obtaiii e;lsily filter-ablc solritio~is. 7'Iic lilti-atioii \\.as gc:iiei.ally I-npid. ;iiiii 

tlie ioagiilatioii Tvas i o i ? l p I ~ i - ~ .  ;iiiil tlic Iilti-iite pcrkztl!. ile:ri- h!. tlic h -  
loxviiig process: jo cubii iciitiiiieti-es 01. piiiilc i-ccrived ;in aciditioii 0 1  

clouble tiie voluiiic of siroiig solritioii o i  soJiiiiii iiiloricic, ;iiicI Tvas rcpeatcdl!. 

boilcit uapidly. acetic ai id being ad~ieci for very sligiii 3iici i-raitioii. *\fici- 

tlic Iiist hoiliiig, tiic liqiiici \\-;is ciiliited i!iiiiieiiiatel~. \vitli :iii cqiial voluiiic 

o( hoiliiig \{-atei-. ?l'lie c~) : ig~i l~ini  tlicli dcr>osits i.:ll>idly :tiiii casil\., \\'nsliiiig, 

\vit11 hoiliiig \vater b!- iieiantiitioii \\-x i-cpeatcci ulltil a cliloi-iiie-iicc fiitr-atc 

wiis obtaiiied. 'I'lic iiiti-ogcn of tiicscdiinciit is detei-iiliiicci asioi-ciiiigto Kjelilalli. 

( 7 ) .  b '  / t / ~ f . ? l l ' .  I / .  j 0  illbii ieiltinletres of piiklc \\.ei-c 

eiiluted \\-itli i jo  iribic cc~itiil~eti-es or \riitei-, niid ;o iirhic ceiitii~ieti.es d' 

;i 10 ":O soiu~ioii o l  sulphate of cop}xr, ai~ii  ai1 cqual quaiitit~- oC i:~tistii 

smi3 addeei. 

In oi-iici- t o  be siii-c of lin\-ing iicu~r-al i-ccri~ioii, a len. silpei-lli~oiri 

i:ribii i i l i .  o i  sollitioil of ioppcr \vere ;itided, ailer 11-liiili tlic liyilid \vas 

1ic:iteci to nlwut 70 ", niiti \vas iiltcreci \\-arni. 'I'lic pi-ecipitatc wns \v;~sl~ed 

\vit l i  hoiliiig \\-atei- to a clilosinc-less lilti-iitc. \~!iei-c~ipoii tlic niiioiirlt ( I !  

iiitrogcii Tvas dctci-rilineei acivi-diiig to 1ijcld;ilil. 'I'lic filisni-c \\,as ciiiplo\-cci 

i i i  tlic detei-ii-~iiiatioii oi' saiitliii biises. 

(3 ) .  3 2 I t i .  '1'0 jo i ~ i h i i  icntimcti-cs ol piclrlc mcrc 

2ddcci ro0 ~ i i b .  C i i i .  O (  stl'oiig %ilt solittion, nnci illeil r jo iiib. i i i i  oi a 



imilnrly s~ilt-sat~irated I l '  ,, :icctii :riiil. 'i'11c iiiti-ogcii \\,as dctertiiiticii 

:iicoi-ciiiig to Kjclcialil. 

(-J[ ilicse rlirei: ii-ietlioils ol' deteriiiiii:itioi~. tiic :iiid pi.eiipit;itioii is 

pi~Ob;ihl!. tlre oiic tilat iii tliis sl>eii:il erise gives tlic iiiost cori-cct czl~i-cssioii 

ii)r tlic il~iailtit, of gciriiiiie 131-otcid pi-cseirt. 

Iii tlic ioag~ilatioii cspci-iiiiciit. soiiie of tlic pi-ciipitatcd pi-otcicl \ \ , i l l  

be :183iil ilisst>lvcd i11 tlic \vasIiiiig-\v:iter (wc !)age J 7) : i11 tlic pi-ecipit:itioii i ~ i t l i  

ciilisic Ii\.drozicic tlic I-esrilts fo~liid \\.ill hc roo Iiigli, ns soiiic iiot e;isil\, 

soliil~lc clo~iblc salts of- tiic ;iiuido io~ilpoiiiicis \\,ill tloiihtiess be lett hcliiiiil 

\\.itil rlie pi-eiipitatiiig agelit. 

'171ic : X ~ I I O L I I I ~  of ~ r i i ~ ; ~ / o - i i i / ~ ~ o ~ o i i  is ;ipp:isciit :IS tlic ~IiiTci-ciicc \~ct~vceii  

tlic total ainoiiiit of' iiici-ogei1 :iiicI tlie aiiioiliit of iiiti~ogcii ic~~iiici i i i  t11c 

li)riii o1 geiiuiiic pi-oteid. 

It co~iipsises tlic hnsii niti-ogcii, tiic ti-iic :1111iiic :ilid :11iii~10-1iiti-ogw, 

~ I I - I ~  ;ti~~i~ioiii:r. 

1jo.sic ?/i//.i!:>i~ii, i. e. tlie iiiti-ogeii coiitaiiicd iii tlic s;iiitliiiie botlies, 

or, ;is t l ~ e s  ;ire tio\v calleci, :llloxiir o r  p~iriri bases, \vas detcriiiii~cci by 

pri:sipitiitiiig tlie iiot e:isily sol~ible iioiihle srilts of tliese siibs~aiiccs \\.itli 

ciipi-ous osicic iii I~irrli~iiscii iilti-rite, b!- tlic ;iici of Feliliiig's liquoi- aiid 

:i rc(1~iitioii Ageilt. 111 tlie seclinicilt, tlic iiiti-ogeil \vas iteteriilincd ;iliel- 

Kjeldalil's inctliod iii tlle ~1si1:il )va!. (during the itissolving, the boiliiig is 

ioi~tiiiued for 6 Iiours nfter the liquici has heionie eieai-). 

Dextrose is tlic iiieaiis e~1ipIoyc~I 101- i-ed~~ction.  'l'lre i-ed~\ctioti, 

iii;iiill\. oil 3cioLitit OL the liirgc aiiiouilt o i  salt; is Icss easily accoi~~plislrc~i.  
, . I lie recluition gi\.eii b!. lfi-iigei. ( I  ;) witli siiljiliate o i  copper :iiril 

ilisiilpliite ga\-c 110 i-es~ilt. 

'I'lic :linount of iriti-ogeii tilat \vill be giveri of?' ;viil/ i~i t l -or{ .s  lriiil 

i i i i i /  / y , h , ~ h r , ~ ~ ~ i i t o  n-as dcteririiiicci b\. the iiietliods gireii b!. lCiiiii%y ( I  - 1 ) .  

lt n a s  pi-oved tliiit tliesc. renitiuris :ire not q~iniirir;itioe. 'Tile grclitcr 

pxi-1 it~clcei.i, \Fras poul-ed oiit iiliiiiccliiitcly, h ~ i t  iro iiiioiisiiicrnble quaiititics 

were ftii-thci- pourect out littlc b). littlc. Ilveii nitci- i i hoiirs. tlic real-tioii 

liail oiieil irot :iltogetiler ieased. 

Oil ille hasis ul' tliese ir~etl~ocis, it is iiot p«ssihlc to divicie tliis part  

oi' ~i i t~oge i i  b~ t~vce i i  ;riiiicles ; X I I C ~  nniiiio iicids, ioi- iii tlic first piiice, soriie 

01- tilc bascs \vill :ilso be able to give o t l  nitrogen \viti\ riitrous aiicl -- 

C. g.. aiioi-iliiig tc: H ( r i ~ i ~ i i n i ~ . \ / ~ ' i ~  ( I  j ) ,  g~iiiiiiiic ni~ii :ideiiiiic - i i i  tlic secoii~l 

pl:rc~x~ il is i~ii~iossiliic (rc>tli til< d;rt.i. i 1 1  the p r ~ s c i ~ t  1i~er:ititi-c t o  \;i>. ~ \ o \ v l i  



niiy g,ei~eial rulc fos tlic liitrogen groups tliat cari be giveii OK ~ii lder the 

givcii ioi-iditions. Wirli I-egai-il. to tlie c sec~~t io i i  of ille analyses it milst 

nlso be reinarlted tliat the treatiileilt \vitli i~iti-ous aciit \ras carried out 

;li'tci- the proteid \\-as reiiiovccl bl- lI'\ittlia~iseii's i-i~etliod; wliile the treatment 

\vitli Ii\i>obromirc i-i~iglit just as \vell be carrieii out dii-ectly iii tlie piclclc. 

Detci-iuiiiatioii of ~ h e  UIIIOII I I I  of ge?-ills \\-as made b!- tlie aid of plate- 

cultui-e iii Sielseil's i-ectaiigular l-1asl;s. As iiutritivc substi-ate, sea-n-ates 

lisli-ge1;itii-i~ \\-;is iirst cliiployecl, b~ i t  as tlic samt results wei-c obtained b.c- 

iisiiig «Salon~onscn's  r o  ' ' ,O iiica~-\vatci- 17epton-gel;itine», tllis wns siih- 

sequui tly csc lus ivcl~  useci. 

Oil accouiit of tlie large iiuinbei- of germs in tlie ne\\, picliles, 

stei-ilc diluted ~>icl;lcs i i l  tlie l~~ol~oi- t io i i  of l i i o o  os 1 locici werc  sed, oi 

~vhicli I c.ciii. \\.as always Lised fos tlle culrcire. SIie period of iiicubatioii 

was from 4 to X days. 
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