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R1 VALUES OF SOME NON-PER\4ITTED SYNTHETIC
WATER-SOLUBLE COLOURING MATTERS

by D. Pearson and A. B. Chaudhri*
(National College of Food Technology, Weybridge, Surrey)

Procedures are described and quoted for determinatioi:
of the R1 values o{ certain colouling rnatters which are
not perrnitted by the Colouring Matters in Food Rcgu-
lations, 1957, for use in foodstuffs, and the resulis ale
tabulated.

Many food analysts hawe found the table oi R1 values of
perrnitted water-soluble synthetic colouring rnatters, published
b-v the A.P.A, 1, to be rnost he1pfu1, particularly Ior s electirg
the best solvent to erop1o1. {or c hr ornato g raphic separations.
For non-perrnitted colours no such sirnilar table has been
available bas ed specifically on the solvents recornrle.ndcd b1-
the A,P.A. (Table I), Table II gives the Rf values of the
u,ater- s oluble c olours in the rtSolrnedia'r'j' non- :e rrnitted s et.
These include sorne which are included in the E.E.C. Z

perrnitted list (but not perraitted in tire U.K.). The table also
quotes the Rg walues of certain other E.E.C. colours which do
not appear in the set.

The technique ernployed for A.P.A. solvents Nos. 1 to 6
is essentially that <iescribed by Minor3 and Pearson4, Briefly
the procedure is as fo11ows.

Draw a line abcut Z crn frorn the bottorn of a sheet of No. I
Whatrnan ch rornatog raplr y paper rneasuring approxirnately
24 x 13 crn. Apply spots of the concentrated aqueous solutions
o{ the dyes on the line using capillary tubes. After drying, roll
the paper into a cylinder and fasten it near the top and the
criddle with an office-type stapling rnachine so that the vertical
edges do not quite toubh. Place the paper centrally in a litre
beaker containing solvent to a depth o{ not rnore than 1crrr.
Cover the beaker irnrnediately with a clock glass and after the
solvent has travelled about l0 crn, rerno\.e the paper and rrrark
the solvent front. Calculate the Rg r.alues after dri,ilg. Using
the A.P.A. solvent No.7, rul chron:atograms overnight by the
oescending technique on large sheets (57 x -15crn) of \{hatrnan

'Obtainable frorn Soknedia Ltd., 31 Or{ord Road, London, E. I7.
- Postgraduate Student (Colornbo Plan Fello',vship) \
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No. t paper in a Shandon Chrornatography Cabinet.

The R; values given in TableII rePresent in raost instances
the posiiionlf t'l-re oisector of the spots (t1]e rnean of the leading
andlrailing eages). For rrfunnel-sha-pedrt spots the value quoted
is usuall-v ihnt .o....rorCing to the ::egion oi rnaxin-rurn intensit)'.
With the io,,g"t Lstreaks " (usua111' r"iih parallel sides) the values
of tl-Le trailiog and ieaaiug edges (e.g.0,0 - 0.56) are given.
itr'here appropria'Le, the R; r'alues for s'.:bsidiary sPots or streaks
(although presumably due to irnpurities) are stared also in
brackets.

It will be appreciated that R{ values are affected by certair:
factors and there rnav be day to day variatiors even if the s ar:'e
technique is ernployed. Tables of R1 values ihere{ore are rnainly
of assiitance for seleciing the best solr'eut for Ciiierentiating
betr';een the rnost probable colours Present'

Sorne difficult)' was experienced in trying to establish the
exact identity of some of the colours ag:rinst the Colour Index
and ln one or trvo instances the authors have taken the liberty of
amending the narne on the label attached to the tr'rbe (s ee Notes
at end of Table I I)'

1.

TABLE

COMPOSITION OF A.P.A.1 SOLVENTS.

1rnl 0.88 arnrnonia + 99rn1 lvater.

Z.5per cent w/v aqueous sodium chloride.

No.

No.

No.

No.

No.

2.

3.

5.

2 per cent w/v

iso-Butanol (1

a- Butan o1- (20
acld (5 vo1.,l.

iso-Butanol (3
Then to 99 ml

s odiurn chloride in 50 per cent ethanol.

vol.), ethanol (Z vo1.), water (I vol.).

vol.), rvater' (tZ voi.), giacial acetic

vol.), ethanol (z vo1.), water (2vot.).
add I rnl 0.88 arnmonia.

No. 6.

No.7. 80g phenol * 20g water.
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Notes,
Marked rrAnaline Ye1low'l

" - flavine rr ?

Marked I' F1uoresine rr.

Probably rtI'CFI.
"Woo1 Violetrr ?

The authors would like to tl:ank Dr. L. Golbcrg, Dlrector
of the British Industrial Biological Rescarch AssociaiiotL {ol the
gift to the College of authelltic sarni;les of sevei'a1 of the E,E.C.
colours exarnined including Black 7984, Chrysoile S (C.I. No.l4Z70),
Fast Ye11ow (C.I. No. 130 l5), Patent Blue V (C.I. No.42051), and
Scarlet GN (C.I. No. 148 15).

Referenc es .

l. rrSeparation and Ider.rtiiicatior.r o{ Food Colours Permitted
by the Colouring \,Iatter in Food Regulations, 1t5?!r,
Association of Public Analysts, London, l!60, page 8.

Z. Board of Trade J., 1962, 183, 1I84.
3. Minor, R.G., Lab. Practice, 1962, ll,, 130.
4. Pearson, D., I'Chernical Analysis of Foodsrt, 5ti,

Edition, Churchill, London, 196 2.

SOME R1 VALUES O}. PERMITTED SYNT}IETIC
WATER-SOLUB LE COLOURING M,t\f' TERS

(")
(b)
(.)
(d)
(")

by D. Pears on
(National College of Food Techr-ro1og1,, Weybridge, Sulrey)

The table of R1 values of pen-nitted water-solublc
synthetic colouring mattels, published by t1.re,1.P.A. I

is incornplete in certain respects. R1 va1'.res a1c llo\.'r
given relating particularly to the pern-Iitted cl1ocolate
brorvns, indigo carrrrine and to the r-lse of t1.r e Solr'ent I'1o,7.

Results of collabolative work b)r :r'rernb e r -" of thr:.1!ssccialioq
of Public Analysts on the R1 r,a-hies of focd coloul.ilgs lrt i'r':-riltccl
by the Colouring MalLe-rs in Foori Reguiaiions, 1!57 ha-..,c been
published, r but figules rvere ]1ot rccorcle<i for ille beira-,.iour o{ tl:e
colours with the s eventh solvcrtt, rl,itic i.L .,','as a r-r-ii>:tui'r: o.f 80 g
of phenol lvith Z0 g o{ watcr. 'Il'.c tabic bc:lo'v list-" r'esr.rlts
obtained in experirrrents with this soh.etrL;ir.rcl also tlre iii v;rhics
for the pernaittcd coloi.rrs i:rdigo car"rnioc, chccol::-'-c' b.;.'or1n FR
and chocolate brown l-IT, unctei 1.he inlluerce o{ lirc othcrZ six
solvents. The tec}rniques ernployecl;Ltrd the ntetlrod o{ r'cirorting
R1 values are simil:r to those previousll, dcscri];ed b,v Pealson
and Chaudhri. r

l,-
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R-efe renc e s

1.

z.

3.

<iifferent rnethods.
chlorine by iodide
higher than thos e

by H. Arophlett Williarns.
(Citr. o{ London Laboratori e s,

King's Head Yard, London, S.E.1.)

'rSeparation and ldentification of Food Colours Pel'mitted
by the Colouring Matter in Food Regulations, 1!57".
Association of Public Anal-vsts, London, 1960.

Ibid, page 8.

Pearson, D. and Chaudhri, A.B., J. Ass. Pub1. Analysts,
L964, Z, ZZ.,

DETERMINATION OF

RESIDUAL CHLORII.IE ]N SIVIMI,IING BATH W.ATERS

In wiew of persistent discrepancies between the figures for
resiciua., :hlorine cbtained at the public analystrs laL'orator)r and
at the public baths in Kensington an investigation v,'as rnade to
asc ertain the c aus e.

As the anal1,st's results, using tl.re o-tolidine-arsenite
method. u,'e.re invariably 1or..,'er than those found at t1.re ba,ths, by
Palin's rnerhod,l there was an obvious possibilitl. of loss of chlorine
during the 2 to 4 hour interval taken in transportir.rg samples to
the laboratory.

An inspection w'as accordingly rnade at the site and tests
carrieC out on sarnples irorn the shallou'anci deep ends of the
tra'o baths involved by the analvst and by tl-re baths superintendent
s irnultan e ous ly. Further portions of the sarne sar::p1es r,r'ere then
brought back to the analyst's laboratory and tested 3 hours, and
20 hours, late r.

C ons i de rable di{ferences were found betrveen the two
and an additional det e rrr-rinati on of total residual

and thiosulphate titraiion gave results even
us ing Palin I s method.

A1I deterrninations were carried oui in duplicai:e, and
results on sarnples f::orn the sha]lorr, ar.rd deep ends o{ each bath
have been averaged ir: the Table shown belolr'.
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Residual Chlorine, p. p. rn.

Sma11 Bath Large Bath

Free Cornbined Total Free Cornbined Total
(t) 

'
At Baths
(a) Palin's rnethod 1.9 1.6 3.5 1.9 0.9 2.8

(b) o-Tolidine 1.4 0.2 1.6 t.4 0.3 1.7

(z)'
At Laboratory
3 ho: r's 1at e r.

(b) o-Tolidine 1,3 0.2 1.5 I.I 0.3 1.4

(c) Thiosulphate 4.6 3.3

(3) ,

At I-ab orato rv
Z0 hours 1at e r.
(b) o- Tolidine 0. Z 0 .Z 0 .4

(c) Thiosulphate 3.0

To test tirc validity of tl.re o-tolidine reagent, a fresh
solutiol r..,as pi:epared at t]:e laboratory and both were standard-
ised :Lgainst a freshll. prepared sol,.itiotr of free chlorine, itself
stanrlar'<lised asairst thiosulphate. Both solutions o{ o-tolidine
rvere forrnd to bc iu agreerner.lt. rvithin experirnental erl:or, and
to give. chloline valucs {o:: tl:e stanclard solution of chlorine
or.rly sIight11. bcloq, its linos'n chloline coutent.

TlLe starrdard j.satiou of the o-tolicline solution applies,
ho..r-cvei. or:1.: to tle delerrnir-ratior-L of frce chlorine. It is clifficult
to envisage :ri:'' l'r €:ar1sr of c1-recking lhe detelr:rination of cornbined
iesiciual clriolire, be'c:.u'"e ch-l.ot'iue Io;:ms a uurr-rb e r oI di{felent
c or:rpor-:,1c1s i:r ,-rse.i rvrter :rird the figure ra'ould dcp'.,rd upon tire
rvay il r..,1ric)r thc chloline r','as cornbined, 

"r,hich 
rnig):t be peculiar

to ti.]e Tra,1tiir111ar wai,lr iD question,

As ru.talii ira,llrtrs I-:-rethoC, the procedure c;rrriec[ o].rt btr

),
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the baths superintendent was checked by the analyst and found to
be in accordance with the instructions issued with the tablets. In
this rnethod, dieti:yi-para-phenylene diarnine (DPD) in tablet
forrn is ernployec ro give a red colour rvrth free chlorine, which
is read ;Lgainst a coinparator disc. and total residual chlorine is
given b1, tlie further addition of potassiurn iodide tablets.

Frorn the above Table it will be seen (1) that the o-tolidine
methoci gave substantially lower results than Palin's method
u.i,ich havi:rg regard to t1.r e high chlorine dosage and agreement
between duplicates could not have becn due to experirnental error;
(2) that the differences arose rnainiy in the combined residual
criorine figures; and (3) that the loss of chlorir.re in transit to
the ar-ral1.s1's laborator-v* \\'as c o1-r:Ipa r ativ e11' s1na11 and did not
acc ount for i.he discrepancies.

On referring to the literatur:e one finds it is knc'r"'n that
Palin's method gives higher results than the o-tolidir.te roethod,
and that Palin considers that o-tolidine does not respond fulIy to
cornbineC chlorine cornpounds.l The question arises rvhether the
more fi::rnly cornbined forrns of resldual chlorine, u'hich are
includeci in Palin's results har.e any value as bactericides. Unless
this can be established it r.vi11 be safer to take the rnore easily
drssociated cornpounds measured by the o-tolidine r-r-retlrod. It has,
incleed, been questioned b.v Windle Taylor wl'rether chlorarnine
itself is a disinfectant at all, its effect being ascribed to gradual
dis s ociation into free chlorine.2

It should perhaps be pointed out that officiai rcc orrrlrren-
dations for: the puri{ication of u'atcr fo:: public srvirnr:ring baths
have in general been based upon data obtaii-red b)' o-tolidine-
arseuite rnethods; and that these rnethods are sti11 recor:-rmended
as a standard, in spite of various c riticisms, by t1.r e Joir:t
Cornrnittee cornposed of representatives oi tl.re Institute of tr{ater
Engineers. the R.I.C., the S.'.4..C. and the Society for 'Water

Treatrnent and Exarnination. 3

In these circurnstances it uas suggested tlrat chr:rrrical tests
{or the adequacy of chlorination should be lestricted to the
deterrnination of pl{ and free residual chlo.r'ine only; auci tirat
rvhere a discrepancy arises betrveet-r the {igures {or flee c}llorir-re
obtained by different rrrethods the o-toliditc {igures should f r oi-r-r

considerations of safety be preferred.
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1960.

TI{E DETERMiNATION OF

SORBIC ACID IN DRIED PRUNES AND PRU}JES IN SYRUP

by W. Carr and G. A. Srnith
(County Chemical Laboratory, Staf{o rd)

Methods are described for the deterrnination of
so,-bic acid in prunes and prunes in syrup.by U.V.
s pec tr opl.r otolnotry and c olorirnetric ally us in g thio-
barbituric acid after oxidation. Experiments rvith
the forrncr n-iethod give recovery ol 92 to 105 per
cent, aftel correctior:. for irrelevant absorption, and
rvith the colorirnetric procedure, of 88 to 106 per
c ent,

Following the discovery o{ the non-perrnitted preservative
sorbic acid in samples of dried prunes and prur:es in syrup
subinitted {or analysis, the deierrninatiorl of sorbic acid in these
products at 1eve1s up to 500 p.P.I:.r. was investigated.

I. gUle-:I&LC! g!S-e4ti",, -." ".,. "*",Spec t r ophot ornete r.
Pure sorbic acid has an absorption peak at 26Z rnp' in

N/ 100 acid s olution ar'd at 254 mp in N/ 100 a1ka1i, and can be
stean cllstiLIed.l,2. Ste:,rn distillation of prures florn saturated
brine aciclifiecl rvith phospiroric acid, followed by exarrrination of
lhe nltr':1vio1e'i ;rirsor'1;tiort sPectrurl.l oI the distillate rvas investi-
gated, br-rt at first tiri s plovcd to be unsatisfactoly clue to brown
Iolourecl an,i clc,udy clistillales.. Ilorvever, stearn distillation froro
a solution contaitring sulphuric acid and rnagtresiurr sulphate
produced c1ear, colourless clistillates and this procedure was
s ubs equent11. adoPted.

.Exar:rination of ihe ultraviolet absorption specir.un-r of the

I
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Figure I

ULTRAVIOLET ABSORPTION OF DISTILI,ATES FROM

DRIED PRUNES, PRUNES IN SYRUP AND

SORBIC ACID SOLUTION

t
o
l-
t
k
,x
kr

,fonarc Acr o
*++^t4* TauNss

PRUN€S iN SY{UP

Vl*l,r-LErte ru

1

t

!
I

2.€c 2q0

r+

1

t



39

distillate showed irrelevant abs orption leading to ove r- estirnation
of sorbic acid. It v.'a s thought that this might be due to hydroxy-
rnethlrl furfural and other natural products derived frorn prunes.

Attei-nirts to separate the pxeservative frorn interfering
substances proved to be both tirne c ons ur-ning and only partially
successful. A rnathernatical correction for the irrelevant
abs orpti.on present rvas devised.

Correction for irrelevant abs orption
Distillation o{ sorbic acid-f::ee prunes yielded a distillate

having an absorptior:r spectrurn showing a minirlurn at 243 rr,q
and a rnaximur-n at 230 rnp (Figure 1). The height of the peak,
how,ever, varj.es considerably. It is possible to make a rnathe-
rnatical correction depending on the absorption at wavelength
280 rnp. The absorption curves obtained fron-i six sarnples of
sorbic acid-free rrrunes had a rnean EZ9OIEZ6Z ratio of L?5,
and using the values for pure sorbic aci<i rneasured under the
conditions used in the deterrnination, E2g6/EZ62 = 0.517 for the
acid. It can then be deduced that

r:8:ot' Acid 
= r.4r8 .tefn'" - 0.81r 

":46"t"
I I Colorirnetric D ete rrnination

Ur.rder si:ecific conditior:s, sorbic acid can be oxidised by
acidic l,.otassiurn dichrornate solution to give rnalonaldehyde and
t1-ris, rvhen heaied r..'ith thio-barbituric acid solution, forrns a
deep reci colour having rna"xirr-rurn absorption at 530 mp.4 The
products of distillation i:om sorbic acid,free prunes were shown
to give negligible coiour v,-hen subjected to this reaction and
successful recoveries cf sorbic acid frorn prunes over ti.le range
0 to 500 p.p.rn. were obtained.

METHODS

Reagents

1. N s ulphuric acid
Z. N s odi.urn hydroxide
3. 0.01 N sulphuric acid
4. Mag.uesium sulphate (B.P. grade Epsorn Salts)
5. Equal volumes of 0.3 N sulphuric acid and 0.0I N

pot:-ssium d.ichrornate solution rnixed just before use.
6. Freshl.v prepa:'ed 0.510 st/v thio-barbituric acid inu'ater.
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Figure 2
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(A) Stearn D is tillati on

Transfer 35 grams of prunes (or prtrnes in syrup) to a
1 1itre, Quickfit a,nd Quar.tz double necked {1ask (Catalogue No.
FRIL/35/ lA) together rvith 100 g rnagnesiurn sulphate and iOOrnl
N sulphuric a-cid and stearn distil rapidll. into 10mL N s odiurn
hydroxide, collecting approximately 450 rnl in 30 rninutes. Do
not atternpt to apply any heat di.recill' to the flask containing the
sarnple during distillation, otherrvise a coloured distillate rnay
result. Transfer the distillate to a 500rnl volurnetric fLask, add
l5 rnl N sulphuric acid and make up to voLrrne.

(B) Ultraviqlet Abs orption Measurernent
Make a suitable dilution of the distillate rvitir 0.01N sulphuric

acid. Using water as a re{erence, rr]easu.re the extinctions at
262 r,y and 280 rnp ar:d deteltrine the corrected value for E2g2
{rorn the {orrnula

- So rbi^ -^rrE"zZ;"" -"* = 1"i18 Ez6z - 0'811 Ez80

Various figures have been reported for the extinction
coefficient of sorbic acid,1, 2, 5, 6. Hor-re.,er, rvhetr. rneasurernents
are taken in tlie ,oII ratLge Z to 4, sorbic acid shorvs a broad peak
f rorn 251 r:'rp to 26.tr rlp u'ith 1itt1e variation of the coefficiei:t. By
rrraking up the c1lstillate uith 0.01N sulphuric acid, the required
conditior.rs ar.e achieved and the value o{ }l }J; rnay be taken as
Z260.

(c) Colorir-r-retric D ete rrnination
Pipette Z n-rl of clistiltate into a test-tube (t5 x 1.3crr:) and

a<1d ar-L equal vo1ur:e of acidified clichromate solution (5). Oxidise
by heating at l00o C Ior 5 min. Cool, ad<1 2 r:r1 thio-barbituric
acid solution (6) aud heat in a boiling r,vatc::-bath for I0 rnin. Cool
rapidly, dilr-rte rvith wate r to 50 rr1 ancl measure the extinction of
the reci colour at 530 rr-rp,.';rth referer''ce to ivater. Calcr"rlate the
sorbic acid contert flor:: a calibration c,-ri'.: c covei-ing the range
0 to 100 rrricrograr::s of sorbic acid per 50 ml o{ the {inal solution
(rigure 2).

Re s ults
l'able I give s r'esults

in r.vhich knorvn arnourits of
obta-ined in recovely e:c;oe rirn ents

so::bic acid ',rere adrled to sarnples o{



prunes and prunes in sYruP.

Table II cornPares the analyses of various samples using
the two methods described above. It is apparent frorrr these
results that the spectrophotornetric roethod is unreliable rvhen
onlv srna11 concentrations of sorbic acid are present-

TABLE ]

RECOVERY

ADDED TO PRUNES

Sarnple

OF SORBIC AC]D
AND PRUNtrS IN SYRUP

Sorbic acid rec overe d

Prunes
P::unes

Prun e s

Prune s

Prune s

Prune s

P rule s

P rune s

P::un e s

Prune s

Prunes

Prune s

Prunes
Prune s

Prunes
Prune s

ir-i Svrup
in Syrup

in 51, rup
in 51.rPP

in Syrup
in Svrup

in Syrup

in Syrup

Sorbic
Acid

added

p.p.m.
)p,

)o

57

57

75

86

I 1.1

114
1?O

171

I q5

?81

t20

500

5t4

,b 193

78 137

133 178

r05 tzz

i63 t13
137 106

I91 98

39r t14
433 I01

30 103

57 100

by 9L

83 97

I I ? oO

t36 r.05

I84 94

3+4 i00

t74

C olo rineet ric
Method

01u.iJ.trr.

26 93

32 110

54 95

59 103

77 103

79 9Z

li] 97

107 95

137 106

t76 r03
I R( oi

288 t]Z
318 93

396 9z

488 98

450 88

U.V. Method

Uncorrected C or rected
p.p.rn. 1o p.p.rn. 1o

/.oL 96
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TABLE II

OCCURRENCE OF SORBIC ACID iN
PRUNtrS AND PRUNES IN SYRUP

Sarople

Prunes

Plunes
Plrrncs
Prunes
Prunes

Prunes
Pruncs in S1.rsp

Prnnes ir: Syrup
Plunes in Syrup

Re f er enc c s

U. V. Method Colorirnetric
lvlethod

P.p.rn.

Ni1

Nil
NiI
Nil
tzl
87

Ni1

Nil
3t

Uncorrected
p p.rn.

Z8

z0

Z6

34

147

111

3I
31

8i

Correctcd

P. p.rn .

Ni1

z

7

\ZO

8Z

Z

Z4

1. l,{e-lnicl-, 1). and l,uckrr.ranr.r, }'. 11., Irr:od Research,
t954, 19, 20.

?.. AlCcltou, C]. and I.,er.,,is -I.C., Food Rcsearch, 1!gB,
23, 338.

6.

3. ,-.ki,.r" or'r,. T. 1,. ;ind i3;rrker, C. J ., J. Sci. Food Agric.
t)a7, 8, 639

Sclu:Lidt, tI., Ana1. r\irstr., 1961, B, No. 3026.
lY:r1kcr, G.I{., (ircer, 1,4. S. arrcl Fenn, C.Il.,
J.:\ss. Pnl:1. Ar:a1ysts, I954, Z, 4.

f)c:r:i son, .1.). rr 'l"lLc Chei,:rica1 Analysis of FooclsI,
I'iftir Ediliorr, J. & A. Ctrui.r:hil1 Ltcl., I-onclon, W. I.
1!62, page 81.

1.

5.
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THE DETERMINATION OT'RESERPINE IN TABLETS

bY P. F. G' Boon
(Research Division, CIBA Laboratories, Ltd.,' Horsharn, Sus s ex) .

The official rnethod for the deterrninrtion of reser-
pine in tablets is shown to be inapplicable to
i'Serpasil" brand reserpine tablets l'he extlactior.t
stage fails to achieve quantitative cxtraclion of
res;rPine. A srritable rnetl:od based or-r extraction
with boiling methanol is desc ribeci.

Complaints frorn several PubIic Anal.r'sts concerning the
apparentlow reserpine content of "Serpasil" branci ieselpine
taUtets prornpted an investigation into the general v:''lidity of
the offi;ial rnethod {or the dete rrrrinati or-t of reserpine in tablcts
The B.P. 1958 directs the por.vdered sarnple to be extr:acted with
ar-v chloroforur and the reserpine content to be deterrnined by
meas..rernent of the U.Y. absorption of tl.le cxtract The B P'
I963 roodifies the rnethod by substituting the more specific and
sensitive colour reaction rvith nitrous acid for the quantitative
measurement but retains the single phase chloroform extraction'

The reserpine contents of four sarnples of tablets described
as rrReserpine Tablets B.P. " and tl'rlee typical batclies of
"serpasilri tablets were determined by tl-re rnetirod of the B'P'
196 3.

Re s ults .

Manu{ac tur e r

Serpas il

A
B

C

D

I

3

Aouarent Reserpinc Contcnt

per cent, of declared value
(0. z 5 ms)

to t%

971,

rc |a/o

e97,

75%

B0%

75%

The reselpine c olltents of the Serpasil sarnPles l, Z and 3
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deterrnined by the rnethod currently used in this laboratory for
productiof control purposes were 95%, l0Zlo and )4!o respec-
tivcl,' of thc declared va1ue. The chloroforrn-insoluble residues
flo,rr the deterrninations by the official rnethod when subrnitted
to thls n-retlrod yielded additional quantities of reserpine equi-
v:11ent to Z\%, l87o and Zl% respectively of the declared value.

'l'he official rnethod is .:learly not applicable to Serpasil
tablets. This is due to the special rnanufacturing process that
results in a product frorn rvhich reserpine is not cornpletely
extracted by chloroforrn. There appears to be no difference
between the extracting powers of 'rAnalarlrchloroforrn or
Chloroforrn B.P in this respect. The use of boiling chloro-
forrn to extract the sarnple results in a sornewhat irnproved
recovery but this is stil1 not ccrrplete. The presence of water
during the extraction leads to quantitative recovery. The tablet
exr-ipients, which cornprise rnore t]nan ))!6 of the tablet weight,
are essentially insoluble in chloroforrn but largely soluble in
water. Whilst a suitable rnethod based on the sirnultaneous
extraction of the sarnple with chloroforrn and aqueous buffers
"'s possible, (tne U.S. Pharrnacopoeia XVI uses such a rnethod),
rhe {ollowing procedure is shorter and rnore convenient.

lvlethod for Serpasil Tablets 0.25rng

N ote Solutions of reserpine are photolabile: the exposure
of solutions to light in this deterrnination rnust be kept to a
rninirnurn.

Rea gents

I. Methanol, Analytic a1 Grade.
Z. N sulphuric ac id
3. 0.6/o aqueous sodi.urn nitrite solution.
4. 5/o aqueous sulpharnic acid solutioD.

Proc edur e

Powder 20 tablets in a rnortar. Weigh accurately about
800 rng (1{) of powdered tablets into a 150 rn1 beaker, add 40 rnl
of rnethanol, cover the beaker with a watch-glass and boil on
the stearn bath for 30rnin. replacing losses due to evaporation.
Coo1, filter quantitatively with the aid of rnore rnethanol into
a 50 rn1 volurnetric f1ask, dilute to 50 rn1 with rnethanol and rnix.
Transfer two l0.0rnl aliquots of this solution to two 20rnl
volur:retric flasks aqd add 10.0rn1 of rnethanol to a third Z0rnl

J,1
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flask. Add 1.0 rn1 of N sutphuric acid to each flask and 1'0rnl
of sodiurn nitrite solution to one sarnple flask and to the flask
c ontaining rr-rerhanol. Mix and rnaintain all flasks ai 55 t 1o C
{or 30 min. Cool, add 1.0 ml of sulp}ran-ric acid solution to
each f1ask, dilute to Z0 rrrl with methar:ol and r-nix. Set aside
fo:: 10 rnin. and then deterrnine the absorbances at 390 n-iP in
I cm cells of t1.r e (sarr-rpie * nitrite) solution against t1-re (melhanol
* nitrite) solution (E]) and the sample solutiot.t s'ithout nitrite
against r::ethanol (E2) .

Re s e rpine rng Pe r tablet = 1000 (E1 - E2) "ffi)ER 
"f

Where Wa is the average weight o{ t}:e tablet in mg and E33;
is tire tr1Zo- of tl:e reserpiue-nitrite reactior-r product' L-r

p...,i."'iti'i. !eed. not be re-cletermined on e.'er,v occasion, tI're

value 419 having been established in this laborator'.v'

LAW REPOR T

IMPORTED TOMATO PRODUCTS

Report of a successful application for an Order to
condernn a shiprrlent of tor:lato concentrate as
Itunsound'r on the evidence of atlalysis by the Iiox'ar:d
Mould Count P roc edure.

A test case v'as recently taken by tl-re Corporation of J-ondon
',.r.l'ri c 1-r is oI iuteres.t to a1l those concerneci in tl-ic crcation atld
rrraintenance of stanclards for foodstuffs in this cout-ttl-v'

Late in 1952, Dr. H. AmPhlett lV illiarr-rs, F R'I C ' Pr'rb1ic

Ana11rs1 to the Corporatiol-r, reported tlra't sar.r-iples o{ tomaio
colcentrates taken in the Port of l'otlclor: u''ere shor"-il.rg atr

excessively higl: Howarcl \'{ouid Cor'rlLt and a'r.i :lssoci;rtecl lriqlt
io.."l o{ rlictofcopic fragmc;rts of roltclr tollrato Sorrlc sarlplcs
siLor.,,ed rnould counts ." h-i91t as 90- I007'. -\Itirorrgl: tlrerc is
r-,o 1r.ot"r. absolute correlaiioll betu'eetr the l{orvalcl \{orllrt Corni
,r.,i t1-r. ar:-]ount oI rot in tl.r e fresh fruit, expcriercc sh<irvs til;tt



rnic rosc opic fragrnents of rotten
sarnple of concentrate where the
po s i tive {ie1ds.
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fruit rnay be expected in any
rnould count exceeds 50 flq

In the.opinion of the Public Analyst these figures were high
enough to indicate that the concentrates had been rnade from
partly rotten toroatoes, and this raised doubts as to their sound-
ness. There is no standard laid down in this country for the
control o{ these foods, but in the U.S.A. and Canada an upper
lirnit is iroposed of 40% and 50fl0 (Howard Mould Count) respec -
tively.

The Public Health (Irnported Food) Regulations, 1932, and
arnendments 1ay on the Port Medical O{ficer the responsibility
of ensuring that food corning in through his port is ntt ',diseasedor unsound or unw-holesorne or unfit for hurnan consurnptionrr.
It v.,ill be noted that these words are disjunctive i.e. a ioodstuf{
can be fit for human consurnption and yet runsoundI within the
rneaning of t1-re Regulations and, therefore, rnay not be irnporied.
Further, the sale of such a product rvould raise the question of
offence against Section Z of the Food and Drugs Act, 1955, in
that the product rr.,ould presurrrably not be of the nature, substance
or qualitv demancied bv the purchaser. Its use for the
rnalufacture oi tomato sauce would also contravene the Food
Standar:ds (Tornato Keicirup) Order, 1949, which requires :hat
tornato suaces shall be rnade from clean and wl-rolesome tomatoes,

AccordinqLr., Dr. J. Greenwood lVi1son, M.D., F.R.C.p.,
the \{edical Oiiicer oi Health, Port and City o{ London, decided
that action should be taken. The first problern was the deter_
rnination of a provisional standard, be1os, which food would be
regarded as unsound. Account was taken of the standards used
in the U.S.A. and CaLada, but the most telling factor was that
already discussed, namel1., tjle apparent corielation between
a Howard Mould Count of 50% and the presence of rnicroscopic
{ragrnents of rotten tornaio. As a result of consultations beiwee.rDr. Ar:rphlett Willian-rs and the Riparian L,4edica1 Officers, it
u,'a s decided that a r:raxirnunl count of 50% should be the ultimate
objective, but beca..ise an irnrnediate applicatioir of this 6tandard
niight cause diificuitics ior irnporters, a provisional standard
of 60fo u,as ciecic'lerj u2on, this standard to appl)r until Septernber,
1963, when ihe lowcr. perrna"neltt standard i.,orid c o.r-re into force.
in the n-reaniime. it ,.',.ou1d be permis sible to re- export shiprnents
rr'hi< h did nc,r meet ll ,, r'equi rements,

A c or.r s i <i e r a"b 1e arnount of discussion follorved this <lecision.
A::ticles were pubiisheri on ll-re subject, and a n-lecting took place
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between Corporation officers and tornato produiers frorn Ita1y,
Portugal and Greece, London irnporters, soup and sauce
manu{acturers, Public Analysts, and others engaged in the
trade. The M.O.H. stood firrn, however, and the rnajority of
irnporters, recognising the need {or a standard, took advantage
of the o{fer to allow re-exportation where necessary.

One Italian firrn of irnporters, however, deci.ded to challenge
the decision of the M.O.FL, and a letter was received by the
Corporatlon fro:n solicitors acting for the {irrn, stating that,
unless the rnatter was reconsidered, their clients would seek a
Declaratiorr oI tlLe High Court to the effect that the prohibition
by the \,l.O.Ii. of the ir-oportation of a shiprnent of tornato
concentrate, (rvhich arrived in the Port of London in Decerober,
1!62), rvas unlarv{ul, and that the question of cornpensation would
have to be consiclered. This shiprnent had been sarnpled by the
Corporation's Inspector o! three occasions and Dr. Arnphlett
lViliiarls had reported Ho'vard Mould Counts of 70%, 75% and
7A%, xvith, in all three cases, the presence of rrnurnerous
rnicroscopic fragrnents o{ rotten tornator'. A considerable length
of tjrne had been a1lowec1 by the Corporation to irnporters to
decide s,'hether they rvould re-export goods which did not corne
up lo the siarda::d, but on receipt of the above c ornrnunic ation,
it rl'as obr.ious that this firrn w'as not going to avail itsel{ o{ this
opportuniti and the M.O.H. ordered the forrnal seizure of the
goods and their conveyance before a Justice under Regulation I5
oi the Public Health (Lnported Food) Regulations, 193?. This
Regulation ernpowers a Justice to 'rcondernn the article o{ food
and order it to be destroyed or disposed of under the supervi.sion
of the M.O.H. by such rneans and in such laranner as to prevent
it being used for hrlrnan consurnptiont' if he is satisfied that the
article is diseased, or unsould, or unwholesorne, or unfit for
hurnan c ons urnption.

Application for an Order to this effect was rnade at Tharnes
N4agistrates Court on 20th Decernber, 1963, when the case was
adjourned part-heard. It was again adjoui:ned part-heard on the
30th January, i964, but cornpleted on Z0th February at Bow
Street Magistrates Court. Both sides were represented by
Cor-insel, and both ca11ed expert wj.tiresses in their support. The
applicants relied on theii contention that the high Howard Mould
Cour.rt {igur:es indicated that a substantial proportion of rotten
fruit had been used in the pxeparation of the concentrate, and ttlat
this rneant that the product, even though it was now sterile and
iit fo:: hurrran consurrlption, was unsound. The irnporters
contendeci rhat tire Horvard Mould Count was of 6o ernpi.rical a
nature as lo render it unusable as a basis on which to establlsh a
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standard and supported this bv producing rnould counts for the
shiprnent in quesiion which u.ere appreci:ubI1' lo$,er than those
given b), Dr. Arnphlett W'i1liarns. They argued further that the
knported Food Regulations, originally rnade under the Public
Health Act o{ 1875, hdd been transferred to the Food and Drugs
Act in 1938, u;:Cer rvhich the offence w-as confined to the sale of
{ood t'unfit for hurnan consurnption'r, and that this interpretation
was conlirmed in the more recent Act of 1955. Further legal
subrois sion rvas rnade to the effeci that the a::i:licatio.n 'r a s out
of tirne, having been issued rnore than six r:.ronihs aittr ihe date
on rvhich the of{ence rl,as alleged, i.e. the date of the Fublic
Analystrs c e rtific ate .

The ciefendants called Dr. A.,r. Anros, F.R.I.C, w-ho

stated that he had analr,sed sarnples diari'n f r oi-r-r the consignrnetrt
in question and rvhile his results on ihe Hori'ard \loiiid C oui.tt u'ere
in agreernent with those of the Pubiic Anai\-st, ire Clci not consicier
the pur6e to be uns,holesorne ot in ar:v s'ay un{it {or human
consurrption. Ol cross examination he agreed that one s'ould
have to drarr,- a line sorner.r,here regarding lhe us e of rorten f ruit
but that hc rvould not be concerned unless the Mould C our:t rl'as
80 or 851i,: positive. Mr. Zibana saici the pr.6e tt'as of excellent
quality, as could be seen {rorn its colour, consistency and taste
and that a certain proportion of rnoulti, u'hich was quite harr:crless,
was natural to tornatoes grown in the Po valley rz"'here the pur6e
wa s rnanufactured.

At the terrnination of the case, the Magistrate declared that
he rvas satisfied that the product rvas unsound, and granted the
application. An appeal {rorn this decision to the Divisional Court
\.va s at first considered b-v the i:nporters, but this $'as later
abandoned and an application to the M.O.H' ior permission to
re- export was g rantei.

This case is of interest in trvo ways :-
A. The principle has been establisl'red ir.r the \4agistraters
Court thatL procluct rrracie {rorn unsound {ruit is itself unsound,
although it rnay have beer.r sterilis ed.

B. The Howard Mould Count has been accepted for the first
tirne in this country as evidence of such unsoundness.
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BOOK REVIEW

BELL'S 'Sale of Food an{Q1ggg'. Service Volurne Issue No.8.
Butter*.o.th a"d-e o. Lta;--Xon-don. 1964. Including Binder,
45s.0d. Cornplete work f,.7. ?s.0d. (+ 3/- postage).

Service Yoluroe No.7 (see J. Ass. Publ. Analysts, 1963, 1,
108) brought rRe1lr up-to-date to the 1st August, 1963. Issue No. S

fo11ov,,s closely on its heels and covers the period up to the Ist
January, 1964. The nurnber of pages in the cornbined Service
Issues is now too rnuch for ihe original binder, and a new one is
provided ',vith Lhe No. 8 is sue.

1'1.r e prir-rcipal Statutory lnstru:nents covered since Issue
t\o.7 ale the Bread and Flour Regulations; the Liquid trgg
(Pasicurisation) Regulations; and the lvli1k (Speciat Designation)
Regulations, ail of 1963. As usual, the 'noter-upr to the main
volur:re contains a nun-rbe r of new entries, including High Court
Juigments in appeal cases and the three new Codes of Practice
reccnlll' ag-r'eed betrveen trade interests and the Local Authorities'
Joint Advisory Cor::rnittee on Food Standards, relating respec-
tively to 'chocolate' {lour confectionery, crab products, and
b randy.

The 1aw relating to Foods and Drugs is constantly being
amended in one way ol another, and all w'ho use 'Bellr rnust be
very thankful for the prorrpt and efficient way in which it is
ensured that it is never more than a ferv rnonths out-of-date,
The new lssuc can be unreservedly con:rnended.

Eric C. Wood.

Dear Si r,

LETTER TO THE EDITOR

POLENSKE T'LASKS

Resulting frorn the note on the Availability of Polenske flasks
(J, Ass. Pr:bl, Ar-rali.51s, 1953, l, 24) we ordered a nurnber of such
flasks {rorn Griffin and George Ltd. against the quoted catalogue
nuarber. On receipt the capacity and dirnensions were fireasured
and con:paled with the relevant British Standard Specilication, A1i
exceedei 1., e rnaxirnr[-n perrnissibl.e vo].urne and neck length, and
sorne were also out of specification in internal neck diarneter.
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As a result the rnatter was taken up with Griffin and George
who agreed very largely with our {indings. They pointed out
however, that Z to 3 years ago w,hen Joblings ceased r:raking this
size of f1ask, the only flask of sirnilar size left on the rnarliet
was being produced by Wood Brothei-s and, since the geornetric
dirnensions rx,,ere sornewhat differcnt, Griffin and Geoige advised
the B.S.I. that either the specilication would need to be relaxed,
or if not, then the only alternative rvould be bench blorvn flasks
which rvould be more cxpensive.

Unfortulately, the position was lrever tesolved. Consequently
we approached the B..S.I. who replied stating that they had no
inforrnation to assist us in the rnatter, but they put us in contact
with the Glas s Manufacturers I Feder.ation.

This latter body has since written to us stating categorically
that Polenske flasks are not stock items but that Ga1ler:karnD are
willing to quote for their rnanufacture.

The position therefore is not as xeported to have been stated
by the B.S.I. in the reference quoted above.

Yours .etc.
A. Turner.

Cadbury B ros,

Printed and published for the
Association of Public Analysts by

Technical Adrninistration Ltd., ?4 South street,
Reading, Berks.


