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NIOOTINIC ACID 

UTILISATION OF TOBAUX MA- 

- 

(1) The manufrcttue of nlcothic acid fmn quinolina and ~-plcolino fs 

well l tablishod~ it ir cmpafitive mnd the pro&& is used in comparativily 

anal1 quantities SO that transport chmgrs are negligible. Under ordinary 

conditions the cost of nicotinit rcid made from nicotine would be uwral tlmet 

- that uds fnm quizmUm. 

(2) Nicotinic acid can & mado from tobacco waste in 8 numkr of my$. 

It LS possible \ht tha direct oxidation (without isolation of nicotlm) could 

be de-loped utlsfrctorily to produce an rnlmal food and nlcotinit acid or 

nicotlnlt’ acid alone and that thir might be mre attrrctlw than first isolating 

nlcotlm. 

(3) If in the future nicotinr rnd trr extracts wera produced as waste 

products from the solvent extrrctlon of tokcco, then the profitability of 

manufacturing nicotine, nicotlnic acid and othrr compounds should k oxrmined. 

- 

(4) The medic81 rnd biologiml litentum should be continuously watched 

for lndlutionr of wterirlr which could be made from tobacco. fn this connection, 

the future developent of ubiquinoner Is of interwt to tobacco manufrcturrra. ’ 

Ibe object of this note is to give wmb preliminuy consfderrtioil to the 

ps6lbility of producing nlcotlnlc acid fmm tobacco waste. mfr possibility 

probably 1wmne8 some imprtmca ln countries with low studrrdr of nutrition 

when nicotinle acid is imported in lnsuifirlont qurntltler end yet when an 

apparent raw nuter1rl for the vitmln I8 not used. 
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-2. 

Nicotlnit acid (Niacin, Nico~chI, Nicyl, Akotin) is the anti-pallagra 

vitamin pyridine-@arboxyl ic acid. It ia now widely uaad as a food supplament 

and in the United Itingdom, for oxample, it la a Statutory nquirasaant (Flour 

Order 1963) that it ahall be prraent te thr l xtont of 1.600 mgm- par 100 gnc 

flour. It 1s l lw rdded rather indiscriminately it an extra claim to many 

popietary breakfawt foodal, tonica, etc. lha U.K. cont\nption is guesad. at 

pO,OW lbs. p.r, and the Amrrlon at aoxaething over 600@0 lb8. pIa* on the 

other hand tha conswnption of manufactured nlcotinic acid in India in 1%2 was 

less than lO&OO lb84 Nicotinic acid 1s present in l wide varirty of foodr and 
- 

tha normal requirement is about 10 ragrn. per man per day. This requiramnt 18 

eaaiq covend~ln a normal nsatem diet containing, for example, meat (10 mgm, 

nfcotlnic acid per 100 gms.) and potatoes (1 mgm nitzotinic acid per 100 gma.) 

but mry hot ba met In aoam dieta,for example, baaed on milled rice (2 mgm. nicotlnic 

acid pr 100 pa.). ft is likely that the world dmand for manufactured nicotinlc 

acid till continue to expand over the next decade. The l xpanaion ovar tha last 

Zl yer:s led to pouch contiderrtlon of poocesars by the chemical industry and it ia 

likelythat further consideration la justifiad now with a view to tha expansion 

in demwl expected in Asia and South America. 

JMtUFAClUfV OF NIOOnNIC ACQ B Resent 
*h 

Nbotlnic acid was first made by the oxidation of nicotine and Whiffenr - 

oparatd a umwcial process in this county stutlng ulth tobaccor Latar they 

were supliad with nicotine by the Britirh Nicotine Company and continued the 

oxidatim. Finally - before the SaGond World olu - they found they wan unable 

to ctnn~o with manufacturerr starting from qinoline and the nicotine ~ocau 

teared. Nicotinic acid is now amde almost entirely from qimoline and p-plcolln, 

althoughit could be nrdo directly frm tobacco wmte (2) *fnnWrtdti,- - 
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other coal tar baser, nicotine, andamino, nor-nicotine or mixed tobacco alkrloidr. 

The U.S. Dept. of Agriculture spnsored work 8-d to make nicotine conrpte, as 

l erly 18 1942, but although 8 new catalytic oxidrtion procbrr was developed 

qlnolim wea still the cheapest source of nicotlnic acid (3). Compntivr costs 

warn published ln 1%1 by Coal hr Product8 l f Philrdelphlr end with nicotine rt 

$ 23/lb. j3-pitoltn at $ 0.95 end ~~lrtolln~ rt # 0.3, nicotine ~8s shorm again to 

be 8 non-sta-ter, 

That this position remains 1s rerdily shown. Conrlderlng the theorectiul 

yields as folkmsr 

36% of the weight of nicotine is the aaximun possible which can be used in* ’ 

the nicotinic acid molecule coaprsd with 62% for quinolfne and 7% for p-plcolim 

Thus, even if reaction costs were the SMITH in each cue, the ptice of nicutlne, 

in order to compete with the others, must be considorrbly lower. Acturlly, in 

~actica the yield from quinoline lr about %% theory and that from rhotine rbout 

75% theory, end also wro oxldlring rorgont muat k used in the cam of nicotim 
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But ignoring thase practical disadvantages and assmfng tho nicotine pocess could 

be devolopd to bs as good as the qulnollno process,fn l fficicncy and opreting 

cost, then nicotine woulc! lava to enter the proCusS it qld./lb. to cmpeta with 

qulnolfno rt 2,/6 per lb. (92%) the present U.K. pries. (Iha preasnt pticafar 

w p-picollna is 7/6 per lb, but it is diff1a.k to obtain). K4e present @co 

for nicotine on the same haris 8s qulnolino (U.K., 1 ton lots) is 9/6 to 17,‘6 lb. 

~nara ic no danger of a shortage of qulnoline since in rddftfon to its prasence 

in coal tar it can be mado frm simple mrterisla quite readily. It can be 

concluded - sina British nicotine is exported quite competitively - thst at 

present, using estsbliahed nicotine extraction processes, no case can be made on 

economic grout& for considering msking nicotinlc rcid frcm nicetine. 

NIfXTINIC ACID FUTURE WSSZBILSTIES 

(1) ’ In spite of the grescnt indicstionr abow it is still possible that 

conditions could ba changed to put tobacco or nicotine into a zcose anrqetitiw 

role. Tha nicotine oxtraction proce85 app5ar5 tmaiaingly sx~nsivt. Horntvcr , 

in terms of tobacco waste the cost is of the order of ld./lb, treated and this . 

comparro quite ml1 tith tobacco pcesaing and not too badly with ccxnparable 

cheukal prow aaing. It Is difficult to gcnerallw from l brief l xarainot%on of 

a single plant (B.&Co. Liverpool) but sinca this plant 18 coaptitiw in world 

msrkets, it is prhaps prmissibZe. It is likely that nicotine extraction is . * 

rather expmafvs becauaa the plants are relattvely small scale, the procaaaer are 

esaentlally one-product, rnd there la I residue disposal cost. In addition, the 

rxtrsction cost Is almost directly related to the nicotine content of tba wssto 

and this is tow (&out 1.5%). The extraction of nicotim could beeme much 

cheaper lf It were pwt of normal tobscco proussfng, QF if a l ultable credit 

wwre obtrined for tha extracted wsate residue or if other mom l xpnsivm ruteri~lr - 
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could bs asparatsd and .uccsr.fully marketed. 

of Tobw 

Some coruidsrstion 18 bslng glvsn to ths solvent sxtrrctlen of tobacco blends 

rlmd to reduce kr and nic43tfns(8). If thfr zero sdoptsd as psrt of gensral 

tobecco procertlng on s rssronsbl. scsl. thsn much utorm rlcatks auld bsums 

rwilable than bsfore, Instaad of having the tobscco msts only, sll the tobscco 

proceraed muld be l wilabls for the rsmowl of, say, 1% nttotin.. - W-ptoduct 

from a solvent sxtrsct procoo muld bs a tar rich in nicotine so that the 

.-extrrctlon cost for nicotlns might well be below 6d/lb. Csrtalnly the chances 

of nicotine competing with qufnollns would bscam wry bright. If solv.nt 

extraction of &bacco 1s contsmplatsd on a comercisl scale it is strongly 

rscomnendsd that thi8 sspect bs constdsrsd - particularly ths mmufacturs of 

nlcotfnlC acid itulf, In thla event further porslbilltls8 from cheap nlcotlne 

may be developsd snd in particular th. converrlon of nicotine to iro-nlcotlnic 

acid hy3rsrids would form en l ttractlw apeculatiw research project. At present 

lro-nlaotlnlc acid hydrstlds (Iaonlstld), the snti T.B. drug, 1s msde from 

ypicolin. &lch is sxpsnslw~ it my be thst s rolwnt extract of tobacco nould 

contaM a rufflcisnt comsntratlon of soms y-substitutsd pyrldfns compound to 

compete with y-plcollns or , alternatlwly, that with very deep nicotine s low 
1c 

ylsld wnwnion proerrs could becoats acceptable. 

Tha reslduo from the noms1 nlcottne sxtrsction of usrk tobscco~hss same 

value es a fsrtlllssr and comport8 wsll but slowly. tbwswr, it utuslly contains 

et lssst 7CS of water 8rxi ltr value for comporting, etc.9 18 mliksly to equsl the 

cost of drying or transport of water. At present lt murt be as8umd thet 8 werte 

dlspos.1 comt (prabsbfy lomst if the wsst. mr. burnsd) i8 a8sociat.d with 
z 

conventional nlcotlna sxtrrctlon. 
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C 

(4) Direct Tobacco iiouto to Xlcotinic kcid 

A Gener81 Ziyar Patent (21 &Sims that nfcotins in tobacco wastr cdn be 

oxidiasd with air directly to clcotinic scld, 1.0. under tondltloin whsrs nlcotins 

it8slf couAd not k ao oxidissd. fn the pitent, hcmswr, the nlsotlnlc .cid 

must then be sxtrsctsd from the tobscco with wstsr or aoms 8olvsnt 10 that sgsln 

a wet residue is invnlvsd. It is po8sibl. that a ~cass cauld b. d.v.1op.d 

where the nlcotlnlc acid 1s mb1k.d from the tobcw waste and that this might 

bs more attractlvs. To 88kb~i6h this would, of course9 require sxpsrimsntsl 

nork related to a spclflc end use for the tobacco r88lduS or to using th. 

rS+idU. as t 
r 

~urcs of energy for sublimation. 

GTtlEil MTERIALS FR!X TQBACCG WAS& 

If other products of high vslw could bs extracted along with nicotine, ths 

extraction of the latter from tobacco wsste might hscoau mora profltabls or ths 

cost of nlcotlne could fall. Such a auteri. would have to be In the hlgh price, 

range .saoclated with drugs. At prsnt there 18 no such rPrtsrirl on ths horizon, 

although it lo jurt possible that ublqulnon 0) (co -snzyms Q) or w rslatsd 

compound may kconu lmporknt in nadiclns. Ublquinons hsr been found in tobscce 

ss alao has 8olane8o1, s long chsln alcohol which could pvlde put of the 

C ubiquinone 1~~18cul.. (4, 5, 61 

Ubiqulnonr or COanryBs e, 
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;idquinone is known to b a rXCiW3~ ccin6tituerat of nvny animal tissues rnd 

in some senses is a vitamin since the benzene ring Is not known to be synttlesig& 

in msn. It i6 hOWI that ikflMM - La Roshe l - carrying out extensive work on 

this in Mtzerland, and it would be interesting to know if they have considered 

tobacco 8s 8 raw nsirtorlal. 

In addition, the isolrtion of a-ttcopherol l d solmachromene from flus 

cured tobscco suggests that the tobacco plant n~y contain 8 range of biologically 

ilzp rtant compound6 such as ‘Jttmin E and Vitamin K as well 8s compound6 related 

from solanosol (4). 

Ibwever( none of this 16 very exciting, first because Reynolds hrv, published 

fairly widely in thir field l nci must be assumed to k well aware of the possibilities, 

and second because the typ of cotrq~~uncl COnside?sd does not have a molecule 

intrinsically very difficult to syntherise from chesp materials. As a guess for 

example, if ubi-quinone laxrme important, the market price would quickly drop to 

a few shillings per gram. Mvert?neless, this rspct is worth watching rnd the 

political impsct of the tobscco industry making a contribution to medicine might 

bs considered LPportant. 

REMEl'CES 
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1) Hi181 “Acid NicotinW Buenos Airor 1959 
2) U.S. Pstent 2,5%6,X8 Frankenburg to General Cigsr 1352 

Ind. Eng. Chefs. 38 544 1944 
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