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VARIABILITY OF ALOIN IN CAPE ALOE S . 

INTRODUCTION . 

Al oe s have been known and used me dicinall y since antiquity . In 

the Ebers papyr us of circa 1500 B. C. al oe s is me ntione d as one of the 

few of some 800 pre scriptions the n in us e having any the rape utic value 

(HUTCHINS (1) ) . 

In 1 9 53 HODGE (2) publ ishe d a compre hensive r e port on 11 The Drug 

Al oe s o f Comme rce, With Spe cial Refe r e nce to the Cape Spe cie s 11
• He 

points out that the laxative pr o pe rtie s of t he bitte r r e sinous (aloe) 

juice was appreciat e d by t he Gre eks at l e as t as e a rly as the fourth 

ce ntury E . C. Hodge compare s the curre nt drug production , naming the 

principal e xporters and importe rs of lump aloe . South Africa , although 

the principal produce r, has t o mee t the v e r y strong challe n ge of the isl a nds 

of the Dutch West Indie s - Aruba and Bonaire . His r e mar ks on the 11 Future 

Out look f or the Cape Al oe Industry 11 are most pe rtine nt t o this work , a n d 

are quote d be l ow : 

11 As long as such conditions pr e vail~ little can be accomplished that 

might bring about a prope r de v e lopme nt of the ( Ca pe ) industry , including 

such activities as s e l e c tion of highe r yie l ding strains of A. f erox and 

extension of its commercial e xp l o itation throughout the natural range o~ 

the species . Despit e t he scarcity of spine s on plants in the e aste rn 

part of its range , t he j ui ce c ould still be draine d satisfactorily by 

* Foo t note : Un syste matic colle ction by Col oureds who are poor l y paid . 

2/ ..... 
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abandoning the traditional conical stacking, which is dependent on the 

presence of surface spinine ss, and by using othe r me thods of draining 

and collecting the juice . As state d e arlie r , t oo , Southern Africa is a 

land of aloes and the r e are othe r spe ci e s just as abundant as A. f e rox. 

A syste matic chemical surve y might show ce rtain of the s e to be not only 

highe r yie lders of bitter aloe tic juice but als o sources of a supe rior 

drug product . If South Africa we re t o follow the e xample of Aruba by 

manufacturing U. S . P. aloin dire ctly fr om the fresh juice of aloe s, 

there might be a possibility of growth in this industry . 11 

It is for this r eason that an atte mpt has been made to inve stigate 

firstly the influence of the time of c o lle ction and the weather on the aloin 

content of l e ave s of the same plant, and s e condly the geographical influence 

on aloin content. Furthe rmor e the juice of s e v e ral aloe spe cies and hybrids 

growing in the most important collection are as was e xamine d to obtain some 

ide a of their potential c ompared with those colle cted at present . To solve 

the problems of the pr e paration of amorphous aloin direct from aloe juice 

s ome experimental work was done , and finally the prob l em of drying the juice 

with the minimum l oss of aloin was inve stigated . 

---oOo---
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CHAPTER 1 . 

In this chapte r an outline is give n of t he vari ous Al oe spe cie s 

found , and of the conflicting e vide nce of the chemical structure and 

pharmacol ogic action of al oe c onstituents . 

Many Aloe spe cie s are t o be fou...11d in the world . More than 200 

specie s are found in Africa al on e (R AMS TAD) (3) while some 130 of 

these occur in Sout hern Afri ca ( REYNOLDS) (4) . Al oe spe cie s are to 

be found in Southe rn, Northe rn & Easte rn Africa, (incl uding the island of 

Madagascar) , in India and the East and Tlest. Indie s . The comme rcial 

aloe is usually named afte r its place of ori g in . 

South African type s : 

Cape and Natal . 

East African type s : 

Socotrine , Zanzibar and Madag asca r . 

East Indian type s : 

Jaffe rabad and Musumbra . 

We st Indian type s: 

Cura~ao , Barbadoe s and Jamai c an . 

Many of the above aloe s are n o l on ge r found in commerce , the 

principal source s be ing the Cape, Cur a~ao, and t o a l e sse r de gree, Socotra . 

4/ . . ... 
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Cape aloes com~s into the market in o live -black or dusty to dark br own 

masses fr e quently cove red with a yellowish powder (YOUNGKEN) (5) . Its 

fracture is s h arp, e xhibiting piece s with a smooth and vitre ous broke n 

surface . It has a distinct sour odour and a nause ous, bitte r taste . 

CuraGao and Socotrine a l oe s are , in contrast , opa que , the forme r 

fracturing to display an uneve n waxy surface , the latter a sharp- e dg e d 

s omewhat concho i dal fracture . Both are brownish-bl ack , a lthough 

Socot rine may be r e dd i sh-bl ack . 

Colle ction and Pre paration of CAPE ALOES . 

The l e aves of (principally) Aloe f e rox are cut by the worke rs close 

t o the ste m, and stacke d in rad ia l bundl e s of up to two hundr e d l e ave s , 

wi t h the cut e n ds ( e xuding the aloe t ic juice ) arrange d ove r a hol in the 

ground , in whi c h r e sts a canv as . The thornine ss of the A. ferox a llows the 

bu i l ding of high pyramids of l e aves , whe r e as othe r spe cie s woul d s li p off . 

The l eaves are exhausted afte r 6 to 8 hours , the canvas is remove d , and t he 

juice boiled in large drums . Once the juice is of a suitable consiste ncy 

the worke rs cease stirring , r e move the drum f rom the fir e and skim off t he 

surface impuriti e s . The viscous mass is poure d into 4 - gal lon tins and 

all owed to s e t, whe n it constitu t e s Ca pe aloes . 

Although Al oe ferox is the principal a l oe used , the worke rs ofte n 

use c l os e hybrids of A. f e rox with A. africana , A. s pe c i osa , A. arborescc ns 

e t alia , some of t hese hybrids be ing scarce ly distinguishab l e fr om A. f e rox , 

wh ich itself varies from l ocality to l ocality throughout t he Cape Province 

5/ .... . 
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CHEMICAL CONSTITUENTS OF ALOES . 

Much controversy has raged ove r the chemical constituents of aloes 

including Cape a l oes . In particu lar there appeared to be much confusion 

over the nomenclature and formula of the principal constituent iii.loin . The 

name barbaloin was given t o t he glycoside isolated over 100 ye ars ago from 

Barbadoes aloes (see T. & H. SMITH , Che m. Gaz . , (1851) 107) . 

EVERS and TSCHIRCH (ex( 9 ) stated that Cape or f e rox aloes contained 

barbaloin , a l though TSCHIRCH_first thought that this a l oin (which he called 

cap- a l oin or f e r ox - aloin) diffe red from barbaloin . 
, 

LEGER (ex(6)) showed that the cap- aloin of Cape a l oe s, the Socaloin of 

Socotrine aloes and the barbaloin of Barbadoe s aloe s were almost identical. 

The use of the name of the pl ace of orig in as prefix has, with the excep-

tion of barbaloin , fallen largely int o disuse . HARDERS (11) used Curacao 

aloes, and this name appears to have found general acceptance . However , 

as many of the commercial types of a l oin available contain other aloe by-

products, t he name amorphous al oin would be more acceptable for the se 

samples, while the name alo in shoul d be r e s e rved f or aloin having a de f inite 

crystalline st r ucture and melting point . 

aloin will be t er med aloin . 

Hence f orth this crystalline 

Vari ous formulae and molecular we i gh ts have been attributed to aloin . 

The formula c16 H19o7 was g iven by TILDEN and supporte d by JOWETT & POTTER 

( ex ( 6)) . LEGER ' S f ormula C21H2009 was late r suppor t e d by TILDEN . The 

f ormula C16Hig07 is found in SQUIRE ' S COMPANION TO THE B. P . 1916 (12) , and 

is said by CAHN and SIMONSEN (13) t o be the acce pted f or mul a f or aloin . 

6/ ..... 
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ROSENTHALER ( 1 4) , in agreeme nt with e arlie r work of EDER & ZINN (16) and 

II 

MUHLEMAl"'lN (17) , gives the formula as C21H2209 . The l ate st confirmation of 

this formula by HAY & HAYNES (1 8 ) in 1 9 56 is give n in broader d e tail unde r 

Structural Configuration of Aloin . 

Apart from the bitte r crystalline principle aloin , a l oe - e modin (sec fig . 1) 

is al s o found , but rare ly in the fr e sh juice of Cape aloe s . It is, howeve r , 

formed in r e lative ly large proportion during the boiling of the juice to 

produce aloe lump . This results in a de cre ase in the conte nt of aloin . 

Chromatographically it appe ars as a r e d spot just b2 low the front of the 

solvent system chloroform : e thanol 3 : 1 . 

Beta-barbaloin, an amorphous subst3nce obtained by heating a loin at 

160° for 3 hours, is said to be prese nt in Cape aloes but absent from the 

Curacao varie ty . Isobarbaloin, a crystalline isome r of barbaloin , is 

found in quantity only in the Curacao varie ty . Re sins of variable compo-

sition are r e porte d . The s e are said by RAMSTAD (3) to be condensation 

products of anthronc s and anthranols . YOUNGKEN (5) lists the s e r e sins as 

resinotannols combine d with paracumaric acid (p-hydroxy cinnamic acid) . 

The resins of Curacao aloe s ~re said t o be barbalore sinotannols combined 

with cinnamic aciQ . Th e purgative activity of t he s e r e sins is discussed 

unde r Pharmacologic Action , toge the r with the ot he r aloe constitue nts . 

Chemical Tests of Aloe Constitue nts . 

The t e sts that fol l ow are fr e quently us e d to differe nti~te the various 

commercial vari e tie s of al oe s . 

Differentiation . The three varie tie s , Cape, Cura~ao and Socotrine aloe s , 

can, apart from their ma croscopical appe arance de s cribed before, be 

7 / •. •• • 
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distinguished microscopically or chemically . 
! 

Microscopica lly the three specie s show distinctive crystals of aloin 

when mounte d in a mix ture of two par ts glyce rine and one part a l cohol 95% 

(FAI RBAIRN) ( 6) . According to LISTER & PRIDE (28) crystalline aloin is 

insoluble in cre s ol , while amorphous aloin is soluble . 

Chemically , whe n tre at ed with nitric acid , each varie ty produces a 

characteristic colour , the Cape aloe passing through r e ddish-brown to 

purplish to green , while Curacao and Socotrinc give dee p r e d and brownish-, 

r ed s o l utions respe ctive l y . Furthe r diffe r ent iation is give n by the 

Borntr~ge r Reaction (Brit is h Pharm . 195 8 ) (7) , whe r e a solution of aloes 

is shaken with ben ze n e , which is the n s e parat e d off and made alk a line with 

ammon ia . A che rry r e d col o~r indicates Cura~ao or Socotrine aloe s , while 

Cape aloe s may give a red or brown colour . (Free anthraquinones ) . 

An thrano l s ( s ec fig . 1) produce a characteristic gre e n fluor e sce nce with 

borax when the s olution is diluted by pouring into wate r . 

The pre s ence of isobarbaloin may be shown by the foll owi n g t e sts : 
, 

(HEBERT & ELLERY) ( 8) 

Nitrous Acid Te st : 

To 3 ml of 1-100 al oe solution is added 0 . 1 g sodium nitrite and a 

few drops of acet ic acid . Cura~ao and Cape a l oe s pr oduce a red co l our , 

which fad e s rapidly for the latte r . Socotrine a loe s produce no co l our . 

KLUNGE ' S (Cupraloin) Te st : 

To 1 ml of the t es t s olution add 4 ml disti lled wate r : add 1 ml 

of 5% copper sulphate , 0 . 5 g sodium chloride and 2 ml alcohol . ·warm 

8/ ..... 
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gently . Both Cura~ao and Cape aloes produce a wine -red colour , which 

fade s rapidly f or the latte r . Socotrine aloes produce no co l our . 

Structural Configuration of Al oin . 

The s tructural configuration of the g l ycosidc aloin is shown in fig . 1 . 

II 

.MUH LEMANN (17) by syn the s i s s howed tha t a C-C bond <:!xisted bc t we ,n 

the aglycone and the sugar , the forme r being a l oc - cmodin anthrone (fig 1), 

the lat ter g l ucos e . He gave t he formula as 10 (1 1 5 1 anhydroglucosyl) 

aloe-emodin-9-anthronc . Ox idation of this compound produced a loe - emodin 

and arabinose . The position of the sugar component in r e lation t o the 

aglyconc gave rise t o varying op inions . The sugar was stated by many 

authors t o be a hexo s e ,. but opinions diffe r ed as to whether the attachment 

points were C3 and C9 , or C1 0 · Hydrolysis of a l oin produces arabinose , 

whi ch l ed earlie r workers to t he incorre ct conclusion that ar ab inose was 

attached to the aglycone . 

Al oin , although fr e quent l y r e f e rred t o as a glycoside , is more accurately 

an anhydroglycoside , be cause the sugar r adicle is a ttached directly t o 

II 

C1 0 of t he anthr one mole cule , as shown by the: synthe sis of MUHLEHAN1 (17), 

mentioned above . The anhydroglycosidc s are ve ry stable t o oxidation 

(RAMSTAD) (3) and this explain s the difficu l ty obtaine d in breaking this 

glycoside l inkage . To be a true gl ycosid~ the sugar must be attached to 

the aglycone by r e placement of the hydrogen atom of an OH radicle . Such 
II 

an OH radicle exists at c 3 in the f orm of a CH20H radiclc . HORHAHMER , 

lAGNER & BITTNER ( 67) have isolated fr om East African Al oe sped e: s such 

a compound, which they call Al oinosid2 B. This substance, isolated in 

crystall ine f orm , has a me lt ing point of 233°c . Ac id hydrolysis thereof 

'J/ . .. . . 
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produces aloin and a sugar, which is as yet unidentified . This sugar 

appe ars to be attached 0 - g lycosidally to the oxymc thyl side chain of aloin 

An apparen t isome r of Al oinoside B , called Aloinoside A, is also re-

ported by these authors . Both thes e compounds, which show on a chromato-

gram the same co l our characte ristics of aloin , appear as two s eparate dots 

be l ow aloin . 

II 

HORHA11MER , WAGNER &: BITTNER ( 67) s tate tha t the a l oinosidc s can in-

deed be incl uded in the total e stimat ion of a l oin . The Mosse l Bay are a 

appe ars to produce s pecies containing the aloinoside s to the extent of circa 

6% c alculated as aloin , giving a total aloin dete rmination of circa 27% . 

In contrast to this, the aloe s from the Port Elizabe th area (which form 

the bulk of this writer ' s work) do not appe ar to contain these aloinosides , 

II 

hence HORHAMMER and co-worke rs ( 67 ) classify Cape aloes into two groups , 

n amely Type A (containing aloinosidc s) and Type B (containing n o aloino-

sides) . Justification for the incl usion of the s e alo i nosides as 11 aloin-

l ike s ubstances " is given by the pharmacologic action of Alo i nosidc B, 

which was found t o be e qual to that of aloin , the effective dose for 

white mice being 300 mgmjK g . 

vith the modern analytical tools of infra--rcd spe ctroscopy and X-ray 

crystallography in addition to chemical analysis , HAY & HAYNES ( 18) 

II 

confirmed the s tructural formula for aloin as propos e d by MUH LEMANN (17) . 

The authors found that oxidation of barbal oin with limited amounts of 

ferri c chlor ide gave mere l y aloc - e modin and unchanged a!oin , which argue s 

for the a ttachment of the glucose r e sidue to C1 0 in the anthrone nucleus . 

10/ . .... 
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They state furthe r thnt periodate oxidation of aloin at o0 c under 

conditions in which the aloe - ~modin anthronc is 1,1.naffe ctcd by the r 2agcnts 

invo l ved, r e sult s in a rapid upt ake of two mols of oxidant with the for­

mation of formic acid, no further oxidant be i ng consumed during 24 hours . 

This shows t he pre sence of a · - CH(OH) . CH(OH ) . CH(OH) - sys tem and confirms 

that the g l ucos e r e sidue is pre s ent in the pyranosc ring form . 

This being s o , then all the oxyg~n is account~d for , md the gl ucose 

residue cannot be as s oci ated with any of t he hydr oxyl groups in the 

anthrone nucl eus . 

Further, t he degradation of alo in t o aloe - Lmodin and d -arabinose 
, 

by tre atmen t with acid fo r s e ve ra l months as describe d by LEGER (sec 

Ann Chim (France) 1916, 6 , 313 ) was not a hydrolysis , but an atmospheric 

oxidation . 

By infra-red studie s t hey show that aloin i s not an anthraquinone , 

since it s hows only one band in t he inf ra-red spe ctrum at 1630 cm-1 , where ­

a s a l oe - e modin s hows t wo bands in the carbonyl stre tching fr e quen cy r e gion , 

one at 1674 cm-1 due to t he unassociatcc cirbonyl group , the other at 

1624 cm-1 due t o t he hydroge n bonded carbonyl group : if aloin we r e an 

anthraquinonc de rivative it would s imilarly be expe cted to show two bands 

in that r egion of t he spectrum . 

molecular we ight of air-dr ied 

X-ray crystallography gave a probable 

+ a l oin of 44c:i-12 . 

HAYNES, HE?rnERS0N ,s.: TYLER ( 19 ) s howed that homonatal oin (me thyl 

aloin) s howed ultra-vio l e t maxima s imilar in position t o , but d iffering 

in intensity from aloin , showing it also t o be an anthrone derivative . 

}{ass s pectro- photome tric moL.::cular w:::ight analysis of 432 is in agreement 

n / ..... 
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BIOGENESIS . 

· Many of the aloe c onstitue nts have an anthraquinone nucleus . The s 2 

s o-called anthraquinonc drugs constitute a valuable gr oup of me dicinals, 

but little is known of the modc (s) of biogc nesis . ROBINSON ( ex RAMS TAD 

(3) ) belie v e s that the ant hraquinon c s found in liche ns and moul ds have 

as t heir pre cursor orse llinic acid . SEXTON ( 20 ) menti oning the work 

done by RAISTRICK says t hat some hydroxylat e d anthraquinone s are formed 

in very high yie l d from g luc o s e by the act i on of moulds . A n ot e worthy 

f e ature of the s e moul d metabolic anthraquinone s is that the y be ar a carbon 

constituent in the 3- position (me t h yl or an oxidation produc t the reof) . 

Apart from the we ll-known dihydroxy compounds such as chrysophanic acid , 

r hein and a l oe -emodin fr om rhubarb, the close ly r e l ate d trihydroxy com­

pounds emodic acid and ~-hydroxyc modin have Penicillium cyclopium a s the ir 

source , while the !f.e l min t hosporium spe ci ,_s arc the source of the t e trahyd'-

r oxy compound s cynodontin and c =· t e narin. It may be possible that in h i ghe r 

pl.ants a similar sche me of formation of anthraquinone s fr om sugars is f ollowe d . 

PH\RMACOLOGIC ACT ION . 

In addition to g lyco s idc s , most of t h~ anthraquinone drugs contain 

resinous subst ance s, whi ch appe ar to be c onde ns ~tion products of anthraqui-

n one s and anthranols . Whil e s ome pharma co poei a s discard the r e sinous 

subst ance whe n pre par i ng ga lenic pr epar ations, othe rs make pre f e r ential 

use of th i s r e sin . (RAMSTAD) r 3 ) 

The e vide nce with r e gard t o the ph3rmacolog i c action of the r e sins is 

conflict ing . KIEFER (ex n) iso·ote d t h r e e active r e sins from Ca pe aloe s, 
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and thinks that the purgative action is due to the three r e sins, and that 

aloin and e modin play a minor part in producing this c ff2ct. 

Tn c ontras t, TSCHIRCH ~ H~FF3~UER ( 21) c a me to the concl usion tha t 

only the r e sin in aloe i s t otally inactive or wi t hout purging prop~rti e s, 

while aloin, aloe - e modin and anthraglucoside s have a purging e ffe ct . 

According to RAH S TAD ( 3) the r e sins of a)_oe r e quire the pre s ence 

of bile acids in orde r to act . Aloe enemas a r e st a t e d t o have no stronger 

effect than wat e r , but the adcU t i on of s ma 7_J amounts of bi , c produce s an 

instantane ous , drast i c action. Tn th i s conne ction i t i s noteworthy that 

the South "fr ican 5 antu m~r~~y us e a t easpoonful of f r e s h a loe juice in 

warm wa t e r , a pparent , y with comp" e t 2 e ffe ct. 

Physiological Action. 

R/,HSTAD ( 3) stat e s that t h e laxative action of the anthraquinone 

drugs (chief of which are aloe , rhubarb, s e nna and cascara) is considerably 

highe r than might be e xpe cte d from t h e anthraglycoside conte nt, there be ing 

no direct proportiona l ity be twe e n anthraquinone conte nt and activity . 

However, the s e ve r al diffe r ent anthraquinone s in the dfug act syne rgistically. 

~xidation of the mor e active anthrano l produce s corre sponding anthraquinone s, 

and due t o the ir speciaJ structur e the glycoside s of aloe and senna do not 

oxidi s e r eadily , he nce retain i n g t he ir action for a v e ry long time . 

Furthermore, the suga r radic 7 e preve nts oxidation of the glyco s ide in the 

intestine. 

ns me nt i one d be for e a ve ry spe ci a ~ kind of sugar d e rivative e xists 

in the case of the a l oins, : anhydrog lucosides), of which s e v e ra l optical 

isomer s are possib le e .g . aloin and isobarbaloin, wh i J.e similarly the 

13/ . .... 



isomers sennosidc:: A (1-form) and sennoside B (me sa .form ) occur in senna . 

An important factor de termining purg ~t i vc action is the l ength of 

time that the drug r e mains in t he inte st i ne . In this r e spe ct the 

superior i ty of the glycoside s and acetyl derivative s ove r the parent 

substance , and of the natural drug ove r t he synt he tic ( e . g . tribromaloin), 

is due to slowe r absorption of the forme r ( DYSON) (22 ). Accord ing to 

LEWIS (23) the drugs are absorbe d in the small inte stine and r e l eas ed a t 

tbeir.sit e Qf ijCtion . the colon . 

Structure and Activity. 

According t:o DYS ON f 22) the numbe r and pos i tion of the hydroxyl 

groups has a powerful inf luence on the physio l ogi cal acti on, frangula 
I 

emodin (with three hydroxyl gro ups) havi ng a conside rably more powerful 

action than chrysophan i c acid which has two . FAIRBAIRN (24) state s 

t hat anthraquinone s with one hydroxy group are inactive , and grade s the 

activity of these anthracenc de rivatives as follows : 

Highly a c tive - 'ant hr one glycoside s ' 

L2ss ac tive - ' fr ee anthrone s ' 

Much l e ss active - ' fr ee anthraquinone s ' . 

Discussion. 

It has been shown that the complexity of the constituents of al oe s 

has given rise to conflicting conclusions from various workers . 

The complexity of di f f e r ent princi pl e s may account for both the 

greater difficulty experienced in crystallising a l oin fr om Cape than from 

14/ .. . .. 
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Cura~ao aloe s, and for r e port d differc nc~s in biological assays . Ir. 

part these differences may be due to variations that occur in t he same 

specie s, and in late r chapt e rs it will be shown that variations in a loin 

conte nt do occur due to weathe r and s e ason, and on storage and on he ating . 

Furthermor e , variations occur in chromatographic appe arance of the same 

spe cie s of aloes . Possibly the othe r constitue nts of aloe s are subject to 

variation due to climate , soil cons titue nts ~t c . 

Summary of this chapter . 

The important comme rcial aloe s hav - been liste d , and the colle ction 

and preparation of Cape aloes d e scribe d . The complex chemistry of aloes 

I 

has been outline d, and the r lationship be twe e n chemical structure and 

pharmacologic activity has been de scrib~d . 
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CHAPTER 2 . 

In this chapter curr ent me thods of analysis of the princip l e aloe 

glycoside, aloin , are summarise d, and the mi cro-analytical method of 

analysis of aloin ad opted for this work is d e taile d . 

The methods of analysis appli e d to the principle s f ound in Aloe 

fall into two broad groups , name ly (a) Biological; a.~d (b) Chemical . 

In some case s the analys is is of anthraquinone conte nt, in othe r cases of 

aloin content . 

BIOLOGICAL ASSAYS . 

According to BRITTAIN , D' ARCY & GRIMSHAW ( 25) who inve stigated 

the mouse bio-assay me thod for inve stigating purgative activity , the 

method is suitable for s enna and its extracts and preparations; it is 

not s o well s uited for c ascara and rhubarb , and do e s not demonstrate the 

purgative activity of aloin (D ' AR CY, GRIMSHAW & FAIRBAIRN) ( 26) . 

RAMSTAD (3) stat e s that a biological a ssay is more reliable than 

chemical e valuations, using the mice fae ce s t e chniqu of FUHNER . He 

states that man is about 15 time s more s e nsitive than the mous e to s e nna, 

50 t ime s more s ensi tive to rhuba rb root, 130 times to cascara sagrada and 

800 times t o aloe . 
, 

MUNCH (quoted from VIEHOVER (27) ), comment ing on the use of 

suitable laboratory animals f or biol ogical ass ays , states that in man 

marked diffe rences occur; that mice are unreliable; tha t fish are of 

16/ ..... 
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no use; rabbi ts are too s ensitive ; cats are good but variations in sensi­

tivity occur, wh ile dog s ar e more diff icult to standardise than cats . 

LI STER & PRIDE (28 ) by using the rat fae cal pe lle t me thod on barbaloin, 

aloin B. P. 1953 , and amorphous aloin , f ound a r e lative potency for e ach of 

100 , 82 and 27 r e spe ctive ly. 

This latter figure agree s with t he range of 20 . 4% t o 32 . 2% a loin ob­

tained fr om four s ample s of amorphous aloin pr e pared dire ct from aloe juice . 

CHEMICAL ASSAYS . 

Several me thods of chemical assay have been used to de t e rmine the 

aloin or anthraquinone content of Al oe s. A summary of some of the s e 

methods appears in table 2 (i), whil e for more comprehensive r evi ews 

r e f e r ence may be made to Vtill OUDTSHOORN (1 0 ), HARDERS (11), and 

HORHA:MMER , 1 AGNER & BITTNER ( 67) . 

Table 2 (i) . 

I ll~ thod . Reference . 

1------------------
1. Solven t extraction aft er cle ar- SMITH , JORDA_N & DE KAY (34) 

ing with l e ad ace tate 

2 . Polarography 

3 . Filte r paper e l e ctrophore sis 

4(a) Pape r chromatography 

4(b) Paper chromatography 

5 . Column chromatography 

6 . Thin layer chromatography 

7( a) Co l orimetric ( spe ctrophoto-
me tric) 

11 II 

11 

STONE (35) 

CORE & KIR CH (36) 

MARY, CHRISTENSEN & BEAL ( 37) 

A~·lE , AUTERHOFF & WACKSMUTHMELM ( 38 ) 

BRODY, VOIGT & MAHER (3 9 ) 

GERRI TSMA & VAN OUDTSHOORN (40) 

GIBSON & SCHWARTING ( 41) 
.·, 

FAIRBAIRN ~ SI MIC (42) 

MOHR LE ( 43) . 

17 / .. ... 
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In addition to the s e methods , me th od s are de scribed for the quantitative 

i s olation of aloin . The s e me thods are of inte r est in the study of the 

pre paration of aloin direct from aloe juice . 

The methods t o be found by r e f e r en ce to REMINGTON ( 2~ ), 

BARR O;-TCLIFFE & CARR ( ex (6 ) ) , and the U. S . A. DISPENSATORY ( 3D), de pend 

on the a cid precipitation of r e sins from hot a queous solutions of 

aloe s , and the crystallisation of aloin from the concentrated filtr a t e . 

The pre cipitation of a l oin as the calcium- salt from the resin-freed 

aque ous extract of aloes is utilised by SCHAEFER (31) and LISTER & 

PRIDE (28 ) . 

The me thods of EDER & SCHNEI TER (32), and of KONDRACKI (33) 

utilise s olvent extraction of the a l oin . In the forme r case t he aloe 

lump is r e fluxed wi th me thanol , in the l atte r case it is macera t ed in 

methanol . Extract ion with chloroform f o ll ows , the r e sins pre cipitating 

on standing, and t he solut ion is filtered . Removal of the solvents by 

distillation l e ave s a r e sidue of amorphous a l oin . 

In the cas e of Socotrine aloes , digest ion of aloe lump in alcohol 

u.".lder a r ef1ux condenser, followed by concentration of the r esin-free 

f iltrate , is suff icient t o induce crystallisation of a l oin 

(U. S . A. DISPENSATORY (30) ) . 

18/ ... . . 
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ALOIN CONTENT OF ALOES DETERMINED BY THE ABOVE METHODS . 

The aloin contents of Cape aloe s is given as a very low figure by 

older reference s, many of which may be discounted . Spe ctrophotome tric 

methods give a far be tte r assessment than visual colorimetry used 

earlier . A summary of aloin content in Cape and Cura9ao aloes is given 

in tabl e 2 ( ii ) • 

Table 2 (ii) . 

Aloin % w/w. Re f e r -Me thod . ence . 

CAPE ALOES . CURACAO ALOES. , 

1. 4 , 04 - 5 . 32 16 . 88 - 17 . 24 TI LDEN 44 

2. 9 25 Calcium Al oinate 18 

3 . 10 . 5 ·- 14 2 - 31 PARIS & DURAND 10 

4 , 12 - 15 - - 28 

5 . 15 - 17 25 - 29 SCHAEFER 44 

6a . 18 . 5 - 19 . 2 35 . 9 - 36 . 6 GOLDNER (PENTOSE) 11 

b . 20 , 9 - 21.9 3~ . l - 39 . 2 SEEL (PERSULPHATE) 11 

c . 20 . 9 - 22 . 2 40.2 - 41 . 4 LEGER (CHLORINATION) 11 

d . - nearly 40 HARDERS 11 

7 - up to 20 16 - 18 - 27 

8 . ca 23 - SMITH e t alia 34 

9 , 15 . 16 - 24 . 6 - KRAUS 10 

10 . 19 . 73 - 27 . 99 32 . 61 VAN OUDTSHOORN 10 

11. 30 . 9 (TOTAL ANTHRA-
QUINONE S) 32 . 2 AUTERH OFF & BP.LL 10 

12 . - 15 - 30 SCHAEFER 31 

19/ ..... 
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The fifteen references liste d in t a.blc 2 (ii) have been arrnngcd · 

in as cending orde r of the aloin content of Cape aloes . ~-1ethods 2 , 4 

and 5 (calcium aloinate) have been stated to give low r e sults . 

EXPERIMENTAL . 

Preparation of Al oin . 

The sampl e used was supplied by kind courtesy of Mr . VAN 0UDTSH00RN , 
.. 

who us ed the me thod of MUHLEMANN (17) . 

A brief s~~mary of the me thod used by VPJ1 0UDTSH00RN (10 ) is as 

follows : 

A s aturated solution of amorphous aloin B. P . i n isopropyl alcohol 

was made with the aid of gentle heat . The fine crystals that s eparated 

on coo l ing we r e filt e r ed off , using a sintered g lass funne l , and dissolved 

in warm methanol . Crystallisat i on from methanol was r 2peat ed four times , 

the a l uin then be ing sucked dr y on a sinte r ed glass funne l . The sample 

wa s dr i ed overnight over phosphorus pentoxide in a vacuum desiccator , then 

dried in an oven at 6o0 c for two hours , followed by a period of five hours at 

120°c . The me l ting point of the sample was 142° - 145° c (uncorre cted) 

which is in agre ement with the fig ur e obtained by l-:VHLEMAlffi ( 17) . The 

melting point for aloin given by :•1ARTINDALE ( 45) is 145°c . 

Spectophotometri c Analysis of Aloin . 

Ca l ibr ation Curve . 

The spe c t ophotome t e r used was a Unicam SF 600 wi t h one cm quartz 

glass ce l ls . Seven ce l ls wer e used , one be ing r e s erved f or the methanol 

blank , while each was calibrated and marked . The followin g concen t rations 

of aloin in 5 ml me thanol we r e us e d : 20 , 40 , 60, 80 , 109, 120 µg . 

20/ ..... 
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The extinct ions were read at 355 nm and 360 nm and these appear in 

tabl 2 (iii) . (The maximum p~ak for o.loin is given at 354 nm (28) 

and 355 nm (10) ) . 

Tab l e 2 (iii) . 

Al oin Concentration (µg) . Extinction . 

355 nm. 360 nm . 

20 0 . 122 0 . 122 

40 0 . 244 0 . 244 

60 o. 326 0 . 328 

80 0 . 42 9 0 . 428 

109 0 . 57 2 0 . 577 

120 0 . 6 29 O. G33 

ROGERS (46) demonstrate d the importance of narrow slit ape rtures 

in spectrophotometric determinations . Cons e quently it was de cided to 

work a t 360 nm , be~ause wo~k at 355 nm entai l ed a maximum ape rture . 

The gr aph of the r e adings at 36 0 nm was plotte d, and appeared to be a 

straight line in accordanc~ with Bee r ' s Law . 

all subsequent de t e rminations . 

Chromatographic Se paration of Aloin ~ 

This graph was use d for 

Thin laye r chromatography was used for separation , a modification 

of VA~I OUDTSHOORN ' S (10) me thod be ing employed for analysis . 

Prepar ation of Plate s . 

Si l ica Ge l (MERCK) three g was mixed with e ight ml distill ed 

water, and spread on pl ate glass chromatographic plates 5" x 3½" x 3/16 11 • 

21/ . . ... 



- 2] -

The quantity mentioned is suff icient f or three s uch plate s . The s e wer e 

allowed t o dry in a i r . 

throughout . 

Plate s of these specifications were us ed 

Activation of Plate s . 

0 Bef or e 1Jse the pre pared plate s were pl aced in an oven at 105 C for 

t h irty minute s ( STAHL) ( 47), prefe rably imme dia t e ly be f or e use , since 

on standing the silica ge l t ake s up mo isture , with conse quent r a ising 

of the Rf of aloin . Al o i n s olut ions we r e ap plied t o t he activated 

plate s , whi ch had bee n cool ed by standing on g l a ss . 

Application of So l ut i ons . 

In all experiments me thanol was t he s olvent f or aloin, aloe juice 

or lump . A micro- pipe tt e ( a s pe r GERRI TSMA & FRE DERICKS ) (48 ) of 

volume circa 0 . 005 ml was cal i br a t ed a ccura t e ly . 

The sample to be analysed was dissolved and made up t o five ml with 

me thanol, and contained be tween thirty t o e i ghty µ g a l oin (corre sponding 

r oughly t o 0 . 2 - 0 . 4 g a l oe l ump or 0 . 4 - 0 . 8 g a l oe juice ) . This 

avoided ana lytical e rror at t he extreme s of t he gr aph (K OLTHOFF & 

SANDE LL) (49 ) . The s e s o l u tions we r e p l a ced one cm from the bottom 

of the plate . 

The micro-pipe tt e was placed ligh tly on the s ilica ge l pl~t e t o 

pre vent move ment of t he powder, and al lowed t o dr ain . Both bef or e and 

afte r us e , and in be tween applications of the s ame or diffe r ent s o l utions, 

the micro - pipe tte was washed three time s wi t h me t hanol , and al l owed t o 

dra i n on to filt e r pape r . 
22/ .•. . . 
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De v e l o pmen t . 

The me thano l from the a l o in s o lutions wa s a llowed t o e v apo rate , and 

the plate p lac e d i n a s o lve n t t ank clos ed wi t h a g l a ss t o p . The p l a t e s 

we r e p l a c e d face f orward a t an ang l e (i . e . b a ck t o b a ck ) in t he s mal l 

t an k , and a llowed t o run for f orty t o f i ft y minu t e s (ca . four a n d a half 

i n che s t o f i v e i n c he s o f the s olvent fr ont ) . The pl a t e s we r e placed t hat 

way t o ensure e asy r e mov a l , and n o l os s o f silica by knocking o r scrap i n g . 

The S OLVENT use d i n all c a s e s wa s chlorof orm : e thano l 9 5% ( 3 : 1 v/v) . 

De t e c t i on . 

Many of the princ i ple s o f a l oe fl u o r e sce bright l y unde r ul t ra-vi o l e t 

light . Aloin fl uor e sce s ora nge , i n c ontr a s t t o t he b lue s, gre ys and 

b r owns of ot he r compon e nts , and t h e red of aloe - e modin . I t i s t hus 

e asi l y i d e n t i fi able , and once identifie d , t h e use o f a l o in a s c ontro l 

i s unne c e ss a r y . 

Quant i t a t i v e Es t i mati on of Al o in . 

S2.mp le s of a l oe l ump or juice we r e u s e d . Al oe lumps ( ca . 0 .3g) wa s 

fine ly powde r e d in a mor t a r , accurat e l y weighe d , d i ssolve d i n me tha n o l 

a nd made up t o 5 ml . Three do ts only we r e a ppl i e d t o e ach pl a t e t o 

a v o id c on t a ct on d e v e lopme nt , u s i n g t he t e chn ique d e s c r ibe d pr e vious ly . 

Aft er d e v e l o pme nt , t he p l a t e wa s r e mov e d and dr i e d in a ir . The 

pla t e was t he n p lace d under an ultr a - vi o l e t lamp and t he powde r a b ov e a n d 

be l ow t he a l o in scra pe d care f ul l y and c omple t e l y awa y , l e a v i ng only t he 

t hr e e aloin do ts j o ined b y silica ge l . 

23/ ..... 
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Each aloin d o t in turn was the n s crape d c a r e fully onto a cle an shee t 

of glossy pape r and t ransfe rred c omple t e ly t o a numbe r e d c entrifuge tube , 

the extra s ~lica ge l hav i ng n o e ffe ct on the de t e rmina t ion . Methano l 

5 ml was pipe tted i nt o eac h ce ntr ifuge tube , which wa s t hen centrifuged , 

the superna t ant b e i ng filt e r e d t h r ough Wh a tman 542 pape r dire ct into the 

glass c e lls . The s e we r e t hen e xamine d i n the dark unde r a r eading lamp 

f o r Tyndal l e ffe ct or stains on t he g l a ss. Tr i pli cat e r eadin g s we r e 

the n made in the spe ctro pho t ome t e r at 360 nm , using me than o l as b lank . 

The s e r e ad ings were t hen averaged . 

(It had been f ound t h at centrifuging a l on e was insuffi c i e nt t o 

remove the Tyndal l e f fec t fr om t he s o l ution i n t he c e lls, hence filt e ring 

was re s orted to , and f ur the r it was a s ce r t aine d tha t n o a l oin wa s l ost b y 

a d sorpt ion onto t h e filt er p a per) . 

Re produc ibi l i ty o f Re s u l ts . 

To ver i fy t he r_pr oducibility of result s by t h i s me t hod , sampl e s o f 

al oe juice we r e an al yse d, and t o each wa s adde d a known amount of 

crys t alline alo in. Re sult s of t he anal ys es appear i n t able 2 (iv) . 

24/ .•... 
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Table 2 ( i v). 

Theor e - Actually I 
Wt . of a l oe % Al o in wf,r 

Al o i n adde d . 
tica l Found ,Pe rce nt a ge 

juice . in juice . Conte n t . (µ g ) . Re c ov e ry . 

I 
(ug) 

I 
I 
11. 0 . 6098 g 11. 3 0 . 0 147g 62 . 7 6 2 . 2 I 99 .2 ! 

I 
I 2 . 0 . 4645g 12 . 4 0 . 0142g 80 . 6 80 . 0 I 99 . 3 I 

9 , 4( 5) I 
\ 

I 

3 . 0 , 97 90g 0 . 0 1 30g 94 . 9 97 , 0 I .102 . 2 I I 
4 . 0 . 35 20g 1 2 . 4 ( 5 ) 0 . 01 00g I 8 0 . 7 \ 8 2 . 0 I 101 . 6 I 

\ 
I 
' I 5 . 0 . 46 33g 10 . 8( 3) 0 . 01 98 g 84 . 0 86 . 2 1 02 . 6 

The s e fi gure s r e f l e c t an ana l y ti c a l e r r or of circa 3%. Th is 

c ompa r e s f avour ab l y with the r e sul t s o b t a i n e d b y VAN OUDTSHOORN (10) . 

The h i gh f igur e r e c orde d f o r s a mple s t hree t o f i v e is due l a r ge l y t o 

a light b l u e h a l o t h at s urr oun d s the a l o i n do t in th i s spe cie s . The 

j un c t i on o f the two i s s o i ntima t e t hat c omple t e r emov a l o f t he blue 

is i mpo s sibl e with ou t a l o i n l oss . In s o m~ i ns t ance s t hi s blue ha l o 

s pr e a ds acr os s and a b ov e t he a l o in ( a t hi gh RI's) . · 

I n s amp l e s on e an d two t he a l o i n l i e s j ust a b ov e a brown d o t . 

! 
; 
I 

I 

I 
I 

At l ow Rf s t h is and the a l o i n me r ge , caus ing irre gul a r result s . The 

activate d plate i s t hus b e st whe n l e f t t h irt y minu t e s be f or e deve l opme nt . 

Summary of this c hapte r . 

Bi olog i cal and che mi c a l ass a y me t h ods u s e d f or a l oe s a r e di scu sse d 

and r e sults the r enf t a bula t ed . De tails o f t he micr o- analyt i cal 

che mical me t hod u s e d he r e are give n, and the limi ts of accur a cy of t h i s 

me t h od a r e s t ated . 
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CHAPTER 3~ 

EXPERIMENTAL . 

ALOL VARIATION IN LEAVES OF THE SAME PLANT . 

In this chapt e r variations in a l o in c onten t of the l e aves of the s~ne 

plant are dis cussed unde r the headings of 

(a) Aloin cont en t in r e lation t o l eaf distribut ion . 

(b) Al o in content in r e l a t ion t o the time of da y . (diurnal) 

(c) Al o in con t e nt on succe ssive days . 

( d) Al o in content i n !'elation t o the month of the ye ar . (seas on a l) . 

( e ) Wea the r factors and al o in variation . 

(a) Aloin variation in r e lation t o l eaf distributi on . 

It was d e cide d that be f or e analys e s could be unde rtaken t o de t e r mine 

d iurnal and s e as onal v ariations of aloin in a l oe plants , it was e ssentia l 

t o e stablish whe t he r variations o ccurre d 

i) due t o th~ age of the plant 

ii) in l eav e s s e l e cte d f rom vari ous l e v e ls on the ~ plant 

Due t o t he diffic~llty encounte r ed (eve n by bo t anists and h orticulturists) 

in attempting t c e stablish t he age c f the various aloe plants emp l oye d, the 

r e lative t e rms "ve r y young p l ant," "young plant" e tc . , are a ccompani ed 

whe r e possible b y the approximate he ight of the pl ant and/ o r l eaf size . 

Two al oe pl ants fr om a small park in Port Eliz abe t h (called Fort 

Fre d e r i ck ) we r e studied . The first plant (P . E . i) st ood about six 

f eet high, and had a numbe r cf withered l eav e s a t the base . The bo ttom 

leaf was cut off fr om tho s e jus t above the withe r e d l e ave s, the middle l eaf 

26/ . .. . . 
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was six l e ave s h igher and the t o p l e af was likewise six l eaves highe r 

than t h e middl e l eaf , an d at t he e xtreme t o p of t he pl ant . 

Three furt he r s·ample s were t aken fr om t his same plant a t the same 

leve ls f our days late r . He avy rain had fall e n two days prior t o th i s 

s e c ond c o lle ction . (In all the case s cite d in this chapte r, analysis 

o ccurre d with i n two days o f co lle c t i on.) 

Re sul ts of the s e analys e s ap pear in table 3 (i) . 

Table 3 (i) . 

I 

I Leaf Co lle ction Wea t he r Leaf diame t e r Al o in %W/W 
(Be f o r e rain) ( Widest part) Fre sh s ap 

To p l 0a . m. on 25/8/ 6 2 Sun."ly and 2 inches 9 . 1 I 

Midd l e II c:le ar 4½ inche s 1 0 . 4 

Bottom " 5 i nche s 8 . 3 

(Aft e r ra i n) 
! 

Top 9 . 30a . m. on 29/ 8/ 62 i Sunny with 2 inche s 7 . 9 
I 

Midd l e 11 c o ld wind & 1 
42 inche s 9 . 0 

Al o in %W/ 
Drie d sa 

20 . 6 

23 .4 

1 9 . 6 

1 8 . 3 

20 .5 I 
\Bottom II l strat us cloud 4½ inche s 7 . 3 17 . 9 
l 

From table 3 (i) it wil l be s een tha t t he middle l eave s cont a ine d the 

highe st pe rce ntage of a l o in . It will be shown late r tha t this is n o t always 

the case . 

In table 3 (ii) the rat io of a l oin pe rce nt a ge be f o r e and afte r r a in is 

compar ed, and it is int e r esting t o not e t ha t ~lthough the al o in pe rce nt age 

has falle n a f t e r r ain , t he distribution of moisture intake thro ughout t he 

plan t s ee ms r e markably consiste nt . 
27/ . . ... 
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Tabl e 3 ( ii) . 

Leaf Aloin % wjw Re-t i o Al o in o/; w/w Ratio 

Top 
9 . 1 

1. 1 5 
20 . 6 

1.12 
7 . 9 1 8 . 3" 

Mi ddle 10 . 4 1. 15 
23 . 4 

1.14 
9 . 0 20 . 5 

Bottom 
8 . 3 1. 14. 1 9 . 6 

1. 09 

I 7 . 3 17. 9 

The s econd a l oe (P . E . ii) s tood about six f eet . high and s ome twe nty 

f eet from the abov e -me ntione d (P . E . i) a l oe . On this o ccas ion the 3 leave s 

were s e l e cte d fr om the same l eve l on the p l ant , two bein g adjoining leave s , 

one of which had white sca l e covering a bout half of the le a f surface . Re s u lts 

of the analyse s appe a r in table 3 (iii ) . 

Ta ble 3 (iii) . 

I 

Co l l ection Wea ther 
Fresh sap Drie d sap 

,noin % w/w Alo in % w/w 

4 p . m. on 15/8/62 Ov e rcast with cool bree ze 9 . 5 22 . 3 

11 a . m. on J 8/ 8/62 ' Sunny and h o t 1 0 . 3 20 . 3 
I 

I Di tt o (d iseased i c af) Gitto 1 0 . 3 22 . 8 I I 

(At a late r date (14/1/63) i t was pos s ibk once again t o analyse b o th a 

healthy and a dis e ased l e af fr om t he same pl ant mentioned above . Unfor -

t unate ly t he diseas ed l eaf was t wo l e ave s lower, but once again the per -

cent age aloin in the dried juice was highe r, ,viz . , 

Heal thy l eaf 

Dis e ased l e ;1f 

9 . 1% w/w and 1 8 . 3% w/w (fr e s h and dried s ap r es p . ) 

9 . 6% w/w and 21 . 5% w/w 
28/ . .. .. 
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Two plants fr om the village of Redhouse , t e n mi l es from Port Elizabeth 

were s e l ec t ed f o r analysis . The s e were b oth young plants , on of whi ch 

(Rii) st ood on l y 18 inches high . In the case of the taller plant (Ri), 

which stood three f ee t six i n ches high , the middle l e af was placed five 

l eaves up fr om the bottom l eaf, and the top l eaf taken was six le a ves above 

t his. In the case of the very small plant a distance of f our l e aves was 

observed in e ach case . Results of this analysis appear in table 3 (iv) . 

Table 3 (iv ) . 

I 

Le af Collection Weather Leaf diameter Aloin% w/w Aloin% w/wJ 
Fresh s ap Dri e d sap i 

I 
I 

I 
(Ri) I 

I 
Top 3 p . m. on 

1/9/62 Hot but 2¾ inches 8 , 1 19 . 7 
Middle ditto c v e rc8.st 1 inches 6 . 6 14 . 2 32 

Bottom ditto 3-¼ inches 9 . 5 19 . 8 

(Rii) 

I 
Top 3 . 15 p.m . on 

inches 1/ 9/ 62 lb t but 1-i 7 . 4 17 . 3 
~iddle di tt o overcast 2} inches 6 . 2 13 . 5 

ottom ditto 2 inche s 4 . 5 10 . 4 
i 

Thus the highest percentage o f aloin w~s in the botto m l eaf of (Ri) 

and i n the top (younge st) l eaf 0 f (Rii) . 

Summary. 

From this it a ppe ared that variation occurred in a l oin conte nt in 

l eaves of the s ame pl ant, an d followe d a random dis tribution . Howeve r , 
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c ontent variation appeared of a l owe r order in leaves on approximat e ly the 

same level in the plant , and hence s ampling for the f oll owing s e ries of 

experiment s was made , as far a s poss i ble, from l eaves at the same level . 

b) Diurnal Variation . 

The plant s e l ected for this e xperiment grew in a Municipal Garden 

in Port El izabeth . This plant was approximat e ly three f ee t tal l . 

Initially , three le ave s we r e collected fr om a c e r ta in l e vel on the 

plant, t o verify the preced ing wo r k . This l eve l was obtaine d by counting 

downwards seven l eave s from the top leaf . Two of the l eav e s we r e at 

the same leve l, and the third wa s at t he base of the junction of the se two . 

Results of the analyse s appe ar in tab l e 3 (v) . 

Table 3 (v) . 

I , 

Le af Collect i on Time Weathe r Al oin% w/w Al o in% w/ w 
Fre sh sap Drie d sap 

1 8 a . m. Hot & sunny with 14 . G 27 . 6 

2 8 a . m. a light 13 . 6 26 . 7 

3 8 a . m. bree ze 12 . 8 25 . 8 
' I 

These figures bore out the previous a sse rtion that minimal variation 

occurs at the same l evel , but the variation is sufficie nt t o cre ate difficul ty 

i n the assessment of aloin pe rcentages when time of collecti on varies, but the 

variation is of a small order . Four days later , five further sampl e s we re 

taken at varicus time s o f the day from the same plant . The s e we r e t aken at 

30/ . .. .. 



the same approximat e l e v e l as t he previous three s amples, and the height of 

stem de nuded by the l oss of the s e e ight l e ave s was about t wo inche s , showing 

how r e lative ly similar the l e vel was . It i s n o t possible t o s ummarise briefly 

the we ather change s that o ccurrE:d that d ,:..f , and the y are c onse que ntly omitted 

fr om table 3 (vi) . The weathe r was ~s f oll ows : 

Fr om 8 . 30 a . m., when the fi r st sample was take n , the we athe r was sunny 

with a cool b r ee ze . These conditions continued , with increasing tempe rature , 

until 3 p . m. At 5 . 30 p . m. the t e mperature was s t ill high, but the s ky was 

almost comple t ely over cas t wit h rain clo~ds , and a c oo l , gusty wind s prang 

up . Rain f el l s een after , and continued inte r mit t e ntly . Although it was 

showe ring light ly a t 7 . 1 5 p . m. when the l a st s a mple was t aken , the sun shon e 

through just above the horizon . 

The r e sul ts of the s e analyse s appe ar in tab l e 3 (vi) . 

Each l e af was be tween 3¾ - 3¾ inche s broad a t it s wide st po int, we ighing 

between 33 0 and 4 20 g . 

(Table 3 (v i ) appears overleaf) . 
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Table 3 (vi) . 

I I I I 

1
Leaf Collection Time Temperature 

I 
Wind 

Aloin % w/w Aloin % w/ w 
Fresh sap Drie d sap 

I 
I 

4 8 . 30 a . m. 22 . 2°c Average 13 m. p . h 14 . 6 27 . 8 
E. N. E. 
Gusts 17 ::n . p . h . 

5 I 11 . 00 a . m. 26 . o
0

c Av e r age 6 m. p . h . 14 . 2 26 . 1 
E .N. E. 
Gusts 10 m. p.h . 

6 2.00 p . m. 29 . 3°C Average 9 rn . p . h . 15 . 1 28 . 3 
Eas t e rly 
Gusts 13 :n . p . h . 

7 5 . 00 p .m. 28 . 4°C Average 21 m.p . h . 1 2 . 3 22 . 2 
s .w. I 

Gusts 32 m. p . h . 

8 7 . 15 p . m. 23 . 0°C I Avcr~ge 19 m. p . h . 14 . 7 27 . 7 
w.s . 1·, . 

I 
35 r:i . p . h . i i : Gusts 

l ! 

Thus, with the ex cept ion of the 5 p . rn . sample, the above figures appear 

re l atively cons tant , bearing in mind t hat a slight variation occurs e ven 

at the same approximate level . There is no explanation for the l ow per -

centage of the 5 p . m. sample , but it does c o incide with a rapid and s e v e r e 

chan ge in the we ather . This, however , may ha ve n o bearing wha t s oe ve r . 

Thus the average for the e i~ht samples is 13 . 9% W}vl in the fre sh sap 

and 26 . 5% W/N a l oin in the dried sap . 

The Standard Deviation of the latte r fi gure (26 . 5%) is~ 1 . 9% , giving 

limits of 24 . 6% t c 28 . 4% . Since four of t he fiv~ leaves analysed for 

the diurnal t e st f a ll within these l imits , it appears that r e lative ly no 

significant variLltion has occurred in a l o in content throughout the day . 
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c) Variati on on Successive Days . 

Analyses were performed on a plant ( Ford Frederick) on three succe ssive 

. days . Results of the s e anLllyse s ~ppear in tab l e 3 (vii) . Light showe rs 

f e ll on the f i rst day , and it was wondered i f this would have any e ffe ct 

on the s ubsequent days , since heavy rains appear to l owe r a l o in content . 

Howe ver, t hi s appears not t o be the case, as will be s een from t ab l e 3 (vii) . 

(All 3 samples were collect ed at 11 a . m. , and analysed on the day of 

c o lle ction) . 

Table 3 (vii) . 

Da te Weather 
Aloin % w/w in 

Fresh sap Dried sap 

11/6/1963 Showery , cool but wind l e ss 1 0 . 7 21. 6 

12/6/1963 Sunny with cold bree ze 11 . 5 21. 6 

13/6/1963 Sunny and wa rm, wi n. thin 10 . 8 21.3 
cloud . 

i 

Thus al o in co ntent does not appear to change r ad ically fr om day t o 

day ov e r a short period of time . 

the same level . ) 

(The l eav e s , once again, we r e t aken fr om 
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d) Seasonal Va riation . 

A sample wa s taken e ach month fr om the same a l oe ( Fort Frede r i ck) 

and to obtain vniformity, the time of colle ction was 11 a . m. ( e xce ?t 

September 1 962 , which was 9 a . m. ) The sample was c ollecte d in the 

approximate middle of the month and l e ave s we r e take n (as closely as 

possible ) fr om the same l e v e l on the pl ant . 

Re sults of t he analyse s of the se sample s appe ar in tabl e 3 (viii) whi l e 

c omparis ons of monthly al0 in c onte n t an d v ar io us we athe r fact ors a ppe ar in 

tables 3 (ix) & (x) . 

Recor d s we re lept of the wea the~· a t time of colle ction, but on final 

analysis, the we athe r at the actua l t i me of c olle ction se e ms t o have n o 

be aring on the final p icture , and de tails are conse quently omitte d he r e . 

All collection days were sunny and warm, although Novembe r t o Fe bruary 

were ho t , humid and ov e rcast . The c o lle ction day in Apri l 196 3 was the 

on l y exce pt ion, be ing c o ld , windy and ov e rcast . 

(See Table 3 (viii ) ove rle af) 
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Tab l e 3 (viii) . 

Collec t ion Date 
Aloin % w/w in 

Month Fresh -sa~~-Dried sap 

July ( 1962 ) 16th 8 . 1 14 . 8 

August 1 8th 1 0 . 3 20 . 3 

Septe mber 14th 8 . 0 1 9 . 1 

Octobe r 13th 1 0 . 4 21. 9 

November 1 0th I 12 . 5 24 . 1 

Decembe r 13th I 11. 8 22 . 7 

January (1 96 3) 14th 9 . 1 1 8 . 3 

February 13th 11.3 23 . 5 

March .. 13th 1 0 . 8 20 . 8 

April 13th I 11.3 22 . 1 

May 13th 8 . 9 16 .4 I 
June 13th 10 . 8 21. 6 I 

I ! 

A graph of t hese percentage s appears in FIGURE 2 . 

e) Weathe r Fac t o-rs and Aloin Variati on . 

Figures of ave r age temperatures , pressure, r a infa ll e tc . , (supplied 

by kind courtesy of the Port Elizabeth Meteo r ological Offi ce) have been 

divided f or conve nience int o two sets , and appear in t a bles 3 (ix) & (x) . 

In e ach table the mont hJy a l oin percent age is repeated f o r r ap i d corre l a tion . 
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Table 3 (ix) . 

I ! ! I 

Alo in% w/w in Temp .
01 Rainfal Ave rage Relative I 

Month 
Average 

--

MAX . I MI -- \MM)- Hu.midi t y ~ Fre sh sap Dried sap pressure 
(millibars) 

July (1162 ) 8 . 1 ]4 . 8 20 . 4 8 . 7 17 . 3 21. 2 71 
I 

August 10 . 3 20 . 3 20 . 2 9 . 2 I 91. 5 18 . 8 77 I 

September 8 . 0 1q . 1 19 . 1 10 . 0 22 . 9 19.l 76 

October 10 . 4 21. 9 2G . 8 13 - 3 61. 3 1no record 78 

November 12 . 5 24 . l 22 . 2 14 . 5 38 . 7 15. 9 96 

December 11 . 8 22 . 7 24 . 9 16 . 9 31.5 18 . 2 76 

January (19 ) 3) 9 . 1 18 . 3 25 . 4 18 . 2 121. 7 14.3 84 

February 11.3 23 . 5 25 . J. 17 . 8 I 5 . 5 13 . 9 82 

March I 10 . 8 20 . 8 23 . 0 15 . 3 l 87 .6 17 . 6 86 

April 11.3 22 .1 21. 0 12 . 7 00 . 5 17 . 8 85 
I 

May 8 . 9 16 . 4 21. 9 11. 0 I 58 . 7 

I 
17 . 6 77 

I 

June 10 . 8 21. 6 20 . 3 8 . 9 i 20 . 8 78 I 10 . 4 
: i ! i ! 

Table 3 (x) . 

Alo in % w/w in Ave rage wind speed Monthly Monthly calrr Eva-
Month Fresh sap Dried ··-

(M . P . H. ) Wind Hours . ~ora sap ion 
Hours . (inche s 

I 
! 

June (1962} - - - 585 135 3 . 78 
I 

July I 8 . 1 14. 8 8 . 4 611 133 3 . 83 

August 10 . 3 20 . 3 3 _7 614 130 4 . 46 

September 8. 0 19 . J. 11 . 6 645 75 5. 41 

October 10 . 4 21. 9 11. 3 654 90 7 . 01 

November 12 . 5 24 . 1 12 . 2 644 76 8 . 56 

December I 11. 8 22 . 7 11. 8 640 104 11 . 44 I 
January( 1 96 3) 9 . 1 18 . 3 12 . 3 684 60 9 . 58 

February 11.3 23.5 9 . 8 574 98 7 . 75 

March 10. 8 20 . 8 9 . 4 609 135 5 . 72 
I 

I 
Apri l 11. 3 22 . l 6 . 9 494 226 4. 46 

May 8 . 9 16 . 4 I 7 . 7 562 

I 
182 3 . 59 

June 10 . 8 21.6 I 7 . 3 567* 153 I 2 . 63 i 
i 

I I 

* The month was relatively calm until 20th June, i . e . , after analysis of the sarr 
36/ . .... 
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Discussion . 

Te mperature: The t e mpe rature graph plotte d from t he figure s in table 3 (ix) 

rise s in a curve with a pe a k in January, whe r e as the aloin graph (fig 2 ) 

is also~ curve who s e pe ak is in Nov embe r, six months afte r the plant flowers . 

The two curve s are thus similar, but d o not coincide . Wit h the e xce ption of 

January mont h ( se e late r unde r Win d ) the curve s show a cl os e paralle l fr om 

Se pt e mbe r t o May . Apart fr om t e mpe r a ture e ffe ct, · l ong e xposure t o d ire ct 

sunlight c ause s the alo~ l e af t o turn r e d . This is due t o the f ormati on of 

carotin within the c h loro plasts . (HA AS & HILL) (50) . 

Rainfall: No corre lat ion could be obta i ~e d be tween rainfall and a l o in 

percentage . He avy rain just be f or e ana l ysis c an cause an al o in de cre as e , 

while light showers h ave n o eff e c t . Da i ly r a infall figure s f or the year 

we r e k e pt, and figur e s from one analytical dat e t ~ the n e xt we r e t o talle d, 

but sti l l n o c orre lation was a pparent . The he a v y rainfall that f e l l in 

January ( 1 21 . 7 mm ) a c tually f e ll in the ten d ays afte r analysis of the 

Jan uary sampl e , (which wa s l owe r than e x pect e d), s o could have h a d n o e ffe ct 

on the r e sult . 

Re lative Humidity : Appe ars t o have n o e ffe ct . The graph is a lmost a 

straight l i ne with a slight pe ak in Nov e mbe r . 

Atmosphe ric Pre ssure : ~p pe ars to have n o d irect bearing . 

Evaporation: Th i s graph rise s r e gul a rly t o De ce mbe r 1 96 2 , the n fal l s 

regular l y t o J une 196 3 . 

Wind: Since wind s ee ms t o have a direct be aring on al o in content, the 

rele v ant fi gure s have been listed s e pa rat e ly in tabl e 3 (x) . Und e r t e mpe r -

ature it wa s menti on e d that the graph of monthly al o in co nte nt (fig 2 ) f o llowe d 
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a curve, rising from July to November , then falling gradually to June . 

The graph of wind huurs plotted against monthly aloin content (fig 2 ) 

shows how the fall in aloin for the months of September , January and May 

in each case coinc ide s with an increase (usually sharp) in the graph of 

wind hours, and that increases in aloin content frequently cc,incide with 

decreas e in wind hours . 

Wind figures f or t he day pri or t o and of analysis we re stud ied for 

several of the months, and seemed to have n o e ffect . It thus s eems a 

long- term effect , c aused possibly by the movement of , or physiological 

changes in, the plant. 

Many author ities state tha t wind shrinks the l e af , reducing sap fl ow. 

In at l east three instances thi s writer has collected sampl e s during windy 

conditions and found no significant difference in moisture content _from the 

normal, although the sap was s1 ow running in the windy months . ylHI TE HE AD ( 1 5 ) 

subj e cte d growing plants to str ,mg winds in a wind tunnel and showe d that 

the stronger the wind , t he smalle r the l e af area and internodc l ength pro ­

duced, and the greate r the ~mount of woody and conductive tissue s in both 

stem and L~aves . This shrinking of the l eaf by wi nd may effect the al oin-

producing ce lls, situated just under the outer cuticl e , ~nd this would 

account for aloin decrease during windy per i ods . 

Unfortunate,y little s eems to have been r e corde d on the growth or 

climatic r e quirements of aloes, with the exception of the passage on 

cultivated aloe quot ed below (ELIOVSON 51) 

AloP-s planted in the garden ne ed a certain amount of wate r t o stor e in 

the leaves , and also ne e d a period of r est ( 4 - 6 months) without wate r . 
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Those with summe r rain nee d a dry winter and vice versa. Howe ve r, aloes 

are remarkably adaptable , s ome species growing in r eg ions of 5 inche s pe r 

annum , others obtaining 100 i..>-iches . Al oes need a we ll - drained s oil with 

compost (i . e . J oamy soil, but not manured) . 

or the plant wil l ro t . 

Conclusion. 

Only the ro ots must be cove red 

The aloin conten t of Al oe f e r ox rises f rom July t o November, falling 

again from March t o June . The low point on the graph co i n cides with both 

the fl owering pe riod and wint~r, ei t he r of which may have an effe ct . Wind 

seems t o have a sign if icant effect on al oin production , be ing inversely 

proportional to a Jo in percentage . (Note : the monthly chromatogr a ph ic 

picture r e mained unaltered for the who le year . ) 

Summary of this Chapter. 

Aloin content var ies in l eaves of t he same pl~nt , and f ollows a 

random d i stribution . However, the va r iation ..i.s l eas t in l e ave s on the 

same approximat e l eve l . Al oin content appears to vary little throughout 

the day , or on succe s sive days ove r a s hort period . It doe s howeve r 

incre ase monthly, the pe ak be ing r e ached in Novembe r , and this graph is 

inverse l y affected by wind ( dura tion and velocity) . 

Heavy rain causes the a l oin content of the sap t o f all . The 

chromatographic picture of this sample r emained unal t e r ed t hr oughout the 

entire year. 
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CHAPTER 4 . 

GEOGRAPHICAL FACTORS AND ALOIN VARIATION . 

Aloin determinati ons were pe rfo~me d on both aloe juices and comme r­

cial lump aloes colle cted fr om a large are a of the Cape, and the results 

studied to see if any c orrelation exis t e d be tween ge ographical distribu-

tion and al o in conte nt of the samples. Furthe rmor e , a l titude of the 

district of collection was t~kcn int o a c c ount . 

~ost of the aloe juice s and aloe l ump we r e from a c ommercial source ,* 

and many 0f the sample s of aloe juice we r e a lre ad y many months o ld whe n 

supplied, and hence s ome al o in l oss had o ccurre d . 

is boiled within two t o t h r ee days of colle ction . 

As a rule , the juice 

A 44-gall ,m drum 

yie lds on boiling over a wo od fire be tween six and s e ven 4 - gallon paraffin 

tins of lump aloe, each t in having an average we i ght of 54 lb n e tt . 

figures apply to juice c olle cte d in d r y we ather whe n the juice is mo r e 

The s e 

viscous . 

tins . 

After rain, a 44 - gallon drum Yie lds little over five 4-gallon 

The a l o in destructi on by this me thod of boi l ing is high 

(see chapter 7) . 

* Footnote: I a m inde bted to the late Mr . du Pr ee z of the Al oe f e rox 

Company , Port Elizabe th , f or many of the commercial lump and juice samples 

used . 
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Thi s chapter embrace:s sample s of commercial lump and/or juice from 

the f ol l owing regi ons: 

Riebeeck East 
Graha11stown 
Alicedale (Groe nheuwe ls) 
Sandfl ats 
Kirkwood 
Loe r i e 
Coega 
Fort Beaufort 
Some rset East 
Winterhoek - Steytlerville dis trict 
Mos s e l Bay 
Oudtshoorn 
Lake Mentz . 

In addition , fre shly col l ecte d samples , collec t ed personally fr om 

t he fo l lowing p l aces , Port Elizabeth . 

Redhouse 

Mosse l Bay 

Oud tshoorn . 

were an a l ysed within two days of collection . The l a tte r f our sampl e s 

are de s c r ibed first , results of ~n a lyses thereof appearing in table 4 (i) . 

Port Elizabet h Samoles. 

These sampl e s we r e collected for the determination of a l oin variation 

in leaves of the s a me plant. (See chapter 3 for description of the al oe 

plant . ) Portion o f th,e juice wa s dried to c on stant weight .:1t 105°C , and 

the al o i n content of t he juice and the dried juice expre ssed as a percentage 

weight - inweight . (% w/w) . R~sul ts are given i n table 4 (i) . 

Redhous e . 

These samples , collected at Redhouse, 10 mile s from Port Elizabeth , 
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were t he same as tho s e used f or the dete rminati on o f alo in variation in 

leaves of the same p l ant , and descripti on of the plant appears in chapte r 3 . 

Oudtshoorn . 

Sample A. This sample was c o llect e d fr om the c e n t r e o f Oudtshoorn from 

the same type c f A. f e rox as found in Port Elizabeth . Chromatographica11y , 

a striking similarity be tween the two samp l e s w~s found . The juice was 

ext r emely watery , and orange brown in colour . This sample c on t ained well 

above the average of wate r content , and rain had probably fa l l en prior to 

co llec t-ion . 

Sample B . This sample was co l l ected fr ~m a very thorny aloe about 20 

miles from Oudtshoorn (at Rusen Vrede) . The plant may have been a mixed 

hybrid of A. Mar l othii , A. africana and A. f e r ox , as the chr oma t ogram of t he 

juice sh0wed the double orange dot f ound in africa n ahybrids . The juice 

was fai r ly viscous , br own , and gav e a yellow d eposit . 

de t e rminations appe ar in tab l e 4 (i) . 

Re sults of aloin 

Mosse l Bay . 

This plant was thornier than the Port El izabe t h sample , whil e t he 

juice was go lden brown and viscous . 
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Table 4 (i) . 

j 

Geographical Source Sample s Alo in % w/w in 
Fresh Juice I DrieaJuice 

! 
I 

Port Elizabeth Mixed alnes from 3 
(top , middle & bott om 
leaves) 9 , 3 21.3 

II Mixed aloes from 2 
middle leave s 10 . 2 25 . 7 

II Six l eaves collected ----
monthly (average) 10,2 20 . 4 

Redhouse Sample A. 
Mixed aloes from 3 
(top, middle & 
bottom leaves) 8 . 1 17 . 9 

II Sample B. 
ditto 6 . 0 

I 

13 . 7 

Oudtshoorn A 4 , 1 21.5 
II B 4 . 6 16 . 9 

Mossel bay 13 . 0 25 . 0 

I _l 

Commercial Samples . 

Analyses of commercial aloe j uice . A short descr i ption 0 £ the jui~e 

from each of the commercial r eg ions is given , while results of the analyses 

ippear in tablej 4 (ii) . 

Sandflats sap'.·. ~?llected 14/5/196 2, analyse d 31/7/1962 . 

br own in co l our, and very viscous . 

This sap ~,;as 

Somerset East sap , co lle cted 11/5/1962 , analysed 31/7/1962 . This sap 

Y~~ hrnuro in rnl n ur. and ve rv viscous . • ~ I 
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Riebeeck East sap, collected 21/ 1/1962 , analysed 5/8/196 2. This 

had f e rment ed s light ly, was orange brown in col our , and of medium viscosity . 

Alicedale sap , collecte d 22/6/1962 , analysed 5/8/1962 . 

f ermentation, was go lden in co l our, and of medium viscosity. 

This showed no 

Coega sap . Coega, s ome 14 mi les fr om Port Elizabeth, is a r e gion with 

many small- leafed A. africana, and hybrids occur r e adily . 

Coeg a sample h , co llect ed circa 20/8/1962 , ana l ysed 22/8/ 1962 . This 

sap was r eddish brown in colour, with much aloe - emod i n pr e s ent in the fr esh 

sap . 

Sample B, co l lected 10/ 9/1962 and analysed 20/ 9/1 96 2. The sap 

was orange r ed in colour, s l i ghtly f e rmented , and of l ow viscosity . The 

l eaf from which it was colle cted could have been A. africana or a hybrid 

the reof . Two al oin do ts were f ound chromat ographically, and were so close 

toge ther t hat it was decide d t o analyse them t ogether . The yie l d was con-

s e quently very high . 

Sample C, collected 16-1 9/9/1962 , analysed 20/9/ 1962 . Th e sap 

was orange brown in colour, and viscous , with no aloe - emodin present . 

Loer ie sap , col l ected 9/3/1 962 , analysed 1/8/1962 . This had a 

heavy ye llow de posit . The supe rnatant sap had f e rmen t ed cons ide r ably , 

and much gas e scaped on opening the bot tl e . 
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Table 4 (ii) . 

I 
Geographical Sour ce . Date coll c. c t ed . Date analysed 

l\. l o in % w/w in 
Sap Dried s ap 

Sandflats 14/5/1962 31/7/ 1962 7 . 6 18 . 4 

Somers et Eas t ll/5/1962 31/7/1 962 9 , 7 1 5 , 9 

Riebeeck East 21/1/1 962 5/8/1962 10 . 9 21.5 I 
Alicedale 22/2/1 962 5/8/1 96 2 12 , 5 24 ~5 

Coega sample A 20/8/1 962 22/8/1 962 4 , 5 8 .5 
II II B 10/ 9/1962 20/ 9/1 962 13 . 5 34 . 7 
II II C I 19/9/1962 20/ 9/ 1962 8 . 3 15 . 8 

;Loerie 9/3/196 2 1/s /1962 
I 

5 . 9 -

Analyses of commercial aloe lump . 

Al oe lump samples from al l regions we r e in smal l hemispherical lumps , one 

to two inches indiame t e r , externally dark brown t o black wit h shiny surface s . 

It shou l d be borne in mind that the llli~p is obt a i ne d by boiling the a l oe 

juice within a f ew days of colle ction , hence colle ction times and r esults 

given f or t he jui ces can be correlat ed with r esults obt a ined f or the lump 

aloes . 

The hunp a l oes s ti.1 1 contain mo i sture afte r coo ling and s e tting , and 

a de t e rmination of the r esidual wate r content was made (in dupl ica t e ) by 

drying t he powde r ed lump samples at 105° c t o c ons t ant weight , r e s ults of 

which appear in tabl~ 4 (i i i) . 
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Ta ble 4 (iii) . 

Geographical Source . 

I Sandf l ats 

\s omerset East 

Alicedal e 

Kirkwood 

Steyt l e r ville 

Riebeeck East 

Coega 

!Grahams town 

Moisture c onte nt . 

8 . 0% 

8 . 4% 

7 . 9% 

8 . 5% 

7. 1% 

7 . 5% 

8 . 1% 

7 , 4% 

' · t t t ·1 . sr,0,...) 01
0 11verage mois ure c on en : ~ 

A summary of e ach powde r ed sample , t ogethe r with its aloin c onte nt 

appe ars in table 4 (iv) . The chromatograms of s ome sample s diffe r e d fr om 

the A. f erox as f ound in Port Elizabe t h, the s e d iffe r e nces being as f o llows : 

Mossel Bay A. This sample showed the doub l e - d o t obse rved be for e , the 

uppe r of which corresponds t o the Rf of a l ~in . Only the up pe r d o t was 

analys e d, and yielded a high percentage . 

Mossel Bay g. Much a l oe - emodin was present, and an unusual o range -

pink dot was obse r ved just abov e the aloin . 

Coega B . This sampl e a l s o e xhibi t erl the do ub l e d o t , t h e upper dot 

c orre sponding in Rf t o aloin . Both do ts yie l ded the same percentage " a l o in " 

( 15 . 6% w/w) , giving a t o tal of 31. 2% w/w 14a l oin- like subst an ce . " 

Riebeeck Eas t and Alicedal e . Thes e sample s showed a brovm dot just 

below- t he aloin . 

Oudtshoorn . The dot be l ow the aloin was gr e y - br own , and the dot be l ow 

this ( qu o t ed by s ome to be r e sin) was ye llow-gr ey . 
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Tab l e 4 (iv) . 

i 

I Colle cti on Ana l ysi s Col our of a l oe Al o i n % W/vl in I 

Re gi on I 

! date date powde r Lump Dr i ed Powde r 

I 

Rie bee ck Ea s t i 21/ 1/196 2 26/7/ 196 2 Ye l l ow br own 19 . 7 21. 3 I 

Grahams t own : 22/ 2/196 2 30/ 7/1 96 2 light br own 14 . 1 15 . 2 I I 

Ste yt l e r vi l l e I 16/ 3/1 962 26/ 7 / 196 21 olive gr een t o 15 . 8 17 . 0 

! br own 

Kirkwo1.)d ! 22/ 3/196 2 26/7/1 96 2 , r e ddi s h brown 16 . 7 
I 

18 . 2 

Somerse t East j 11/5/196 2 30/ 7/196 2i ye llowish br own I 17 . 4 19 . 6 
I 

I Sandflats 114/5/1 962 30/7/1 96 2 brown 13 . 9 15 . 1 

Aliceda l e 122/6/ 196 2 26/ 7/1 962 olive brown 19 . 4 21. 0 

Coe ga A i 10/ 7/1 962 13/ 8/1 962 dark brown 9 . 8 10 . 5 

Coega B l 10/9/ 196 2 20/ 9/1 96 2 j pal e ye llow 15 . 6 -
I 

Coega C I 20/9/1 96 2 20/ 9/ 196 2! brown 14 . 6 -
I 

15/19/ 196 2 lor ange Mosse l Bay A '. - ye l l ow 26 . 5 28 . 9 
I 

Mosse l Bay B :Nov . 
I 

196 2 21/11/1 96 2 olive br0wn 14 . 5 15 . 8 

Fort Be aufort iNov . 196 2 21/11/1 962 light brcwn 15 . 2 16 . 5 
I 

27/1/1 96 3 : ligh t Lake Mentz j7 / 1/ 196 3 br own 15 . 9 -
I 

27/1/196 3 : olive I 0udts hoorn \ 14/1/196 3 brown I 18 . 0 -
I 

( The ab ove ar e t abu l a t ed a ccor d i ng t o dat e ~~f col l ection j . 

From t he above dat a it would appear fir s t l y t hat t he col our of the powde r ed 

dr ug i s not , in itse lf , ind i cat i ve of a l n i n con t ent , a l t hough the ye l l owe r 

powders a ppe ar t o have a hi ghe r pe rcentage al oin . 

In cha pt e r 3 i t is shown that t he mon t h of colle c t i on can i nfluen ce 

t he a l o i n pe rcen t age of a s amp l e . Be aring thi s in mind , and als o t he 

fa c t tha t s ome samp l e s l os e nor e a l o in on he a t ing t han ot he r s ( s ee chap . 7 ) , 

t he average al oin con t en t of the fif t een s ampl e s above , co l l e cte d fr om twe l ve 

s e parate r eg i on s , is 16 . 5% w/w , or c ir ca 17 . 9¾ w/w i n sample s dr i ed at 105 ° c . 

Althoug h not pur e A. f e r ox , all s ampl e s a r e s o l d a s Ca pe a l oe s . 
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H~RHAMMER , WAGNER AND BITTNER (67 ) made a compara tive s t udy of 38 spe cimens of 

Cape Al oe , and deduced that Cape a l oe can be divided int o two type s , Type A, 

centred around Mosse l Bay , and Type B, f ound east and we st of Port Elizabeth . 

The f ormer con t ain aloinoside , and have a t otal "aloin " cont ent averaging 

be tween 23% - 27% , while the l atter contain no a l oinoside and average be tween 

11% - 22% aloin . In t able 4 (v) t he range 9 , 8% - 19 . 7% was f ound f or the 

latte r area , whi l e the overall range of 9 . 8% - 26 . §% is in clos e agre ement 

with that described for various workers in table 2 (ii) . 

The effect of altitude . 

In tabl e 4 (v ) are listed t he a ltitude s and a l oin pe rcentage s of the l ump 

aloe sample s described be f 0r e . From t hi s t ab l e it would ap pear that a ltitude 

has no effect on the alc in content of A. f e r ox . 

Table 4 (v) . 

Regi on Altitude (in f ee t) Al oin % w/w ( uncor r e cted )1 

Mosse l Bay A 0- 600 26 . 5 

jR i ebeeck East 1200-3000 19 . 7 

Alicedale 905 19 . /'t 

Oudtshoor n 600-3000 18 . 0 

Somerse t East Town 2304 
Reg ion 1200- 3000 17 , 4 

Kirkwood Town 350 
Reg i on 0- 600 16 . 7 

Lake Ment z 600- 3000 15 . 9 

Steyt1e r v ille 1 200- 3000 15 . 8 

ICoe ga l3 36 15 . 6 
I 
!Fort Beaufort Town 1395 15 . 2 
! 
jCoega C 36 14 . 6 

jMosse l Bay B 0- 600 14 . 5 
I 

\Grahams t own Town 1745 

! 
Reg i on 1200- 3000 14 . 1 

1

s andflats 0- 1200 13 . 9 

jcoega A 36 9 . 8 
I 

LlR I 
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Thus f or altitude s be tween 1 200- 3000 f ee t, t he above samp l es are 1 9 . 7 

17 . 4 , 15 . 8 and 14 . 1 percent r espect ive ly , while f or 0 - 600 f ee t t hey a r e 26 . 5, 

16 . 7 , 15 . 6 , 14 . 6 , 14 . 5 and 9 . 8 pe rcent respectively . These fi gur e s show t oo 

large a deviation fr om the mean t o sugges t that al titude has any s i gnificant 

influence on aJ. o in c onte nt . 

In tables 4 (ii) & (iv) figure s have been given f or sample s of comme r -

cial al oe juice and lump r e spect ive ly . In ce rtain ins tances b o th juice 

and the l ump prepared t he r e from we r e r ece ived fr om the same reg i on, and a 

c omparis on of t hese appe ars in t able 4 (vi) . 

Table 4 (vi) . 

I I 

Reg i on Juice % w/w Dried Juice % w/w ' Lump % w/w Dri ed lump % w/w 

Ri ebee ck East 10 . 9 21.5 1 9 . 7 21.3 

Ali cedale 12 . 5 24 . 5 1 9 . 4 21.0 

Somer s e t East 9 . 7 15. 9 17 . 4 1 9 . 6 

Sandf lats 7 . 5 18 . 4 13 . 9 15 . 1 I 
Lcoega 4 . 5 I 8 . 5 ! 9. 8 10 . 5 i 

I ! i 
I I 

Care must be taken i n asses sing the a b o ve figure s , as most samp l es of 

sap had stood fr om be tween two and six months before being ana lysed , whereas 

the lump was b oiled immed iate ly aft e r c olle ction . The table gives some 

measure of t he ci i.ffe r ence in stability of s aps fr om di ffe r e nt r eg i ons , and 

the Coega samples decompos e d r apidly in the two days be tween c ollecti on and 

analysis . The Sandflats and Alicedale s ampl e s r e fl e ct the alo in loss on 

heating of b e tween 3- 4% ~l oin (i . e . circa 20% r e lative l o s s) . The 

Rie beeck East sample showed slight f e r mentati on , while t he Som(! rs e t East 

samp l e has not only l o st al o in on standing three months, but als o mois t u r e , 
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since expe r ience has s hown t hat on drying , t he alo in content of al oe s ap 

incr e as e s b y the or de r of 1 . 92 t o 2 . 2 (i . e . contains a ppr oxima t e l y 50% 

mo i s t ur e) . 

TRIM (6 3 ) states tha t mo s t g l ycoside s ar~ d e s t r oyed rapid ly when tis s u e 

damage occur s . Al oe juice in many ins t anc e s i s r e lat i v e l y s t abl e f or weeks 

or even mon t hs , h owe ver, with the few excepti on s me nt i on e d be f or e . 

apart fr om the s t r ucture . of t he alo i n i t self which confers ~tabili ty 

(R AMS TAD ( 3) be due t o The v e ry small t i s s ue cl.,:,.mage whi ch o ccur s , the 

This may, 

i n cision be i ng s mall i~ c ompari son wi t h t he large l e a f a r e a . VAN OUDTS HOORN(D) 

showed t h a t a s am ple cont a i ning circa 20% a l o in lo s t onl y 0 . 1% a l o in ov e r a 

peri od o f f o~r weeks. The Alice da l e sample me nt i oned in t abl e 4 (v i) l os t 

on ly 0 . 1% a l o i n be twe en the ana l yse s dat es 5/8/ 1 96 2, t o 2/1 2/1 962 , s howi ng 

it s rre ma~kable stability . 

Thus stabilit y of a l oe juice can var y marke d l y , a n d ma y possib ly be 

influen ced b y i n f e ct i on f rom the o~ tside , w~a t hc r c on d it ions , e tc . 

f or analyti cal pur po s e s , dete r mina t i ons s ho uld be ma de a s s oon aft e r 

c olle cti on as po s sibl e . 

Thu s 
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VEGET!'iTI ON TYPES FOUND IN THE REGIONS FROM WHIC}I 

COMMERCI AL ALOE LUMP AND/ OR SAP ~~RE OBTAINED . 

An attempt was made t o s ee if v~ge tation t ypes coul d be c orre late d 

with aloin producti on f or the re gion s already menti on ed . The c lassification 

is that of ACOCKS (6 4) , whe re a c omprehensive acco unt of e ach ve ge tative 

r eg ion is g ive n . Although ce rtain vegetation a r eas are c ommon t o mor e 

than on e al oe region, the r e d oe s n o t appear t o be significant c orre l ation 

be twe en al o in producti on an d vegetative type s . The s e vege tation t ypes 

(Ve l d Types) are g iven in table 4 (vii) . 

Table 4 (vii) . 

Region Veld Type s 

Mosse l Bay 23 , 46 , 47 

Oudtshoorn 25, 26 , 70 

Somerse t East 38 , 60 

Steytlerville 25 , 26 ( 31) 

ILoerie 23 

Port Eli zabeth 2 , 23 
I 

Coega 23 

Redhouse 23 

Al exandria 2 

Aliceda l e 23 , 70 

Rie beeck East 37 , 70 

I Grahams t own 23 , 37 , 70 

!For t Beaufort 21 , 23 
I 
I 
I 

Fr om the above it will be s een t ha t Ve ld Type 23 is common t o many 

r eg i ons , who s e a l o in per c e nt ages , howe v e r , vary fr om ov e r 20% t o be l ow 10% . 

Since many aloe specie s are named f o r this Type , a summary thereo f is given 
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later in greater detail than the f ollowing Ve ld Types , which are merely 

named . ( after A COCKS . ) 

Table 4 (viii) . 

Veld type . 

2 

21 

23 

25 

26 

31 

37 

38 

46 

47 

70 

Name . 

Alexandr ia Forest 

False Thornve l d of Eastern Cape 

Valley Bushve ld 

Succulent Mountain Scrub 

Karroid Broken Veld 

Succulent Karroo 

False Karroid Broken Veld 

False Central Lower Karroo 

Coastal Rheinosterbosve l d 

Coastal Macchia (Fynbos) 

False Macchia 

Veld Type 23 - The Valley Bushveld . 

I 

Found in the valle ys draining the rivers that drain ~ostly into the 

Indian Ocean . These valleys are hot and r ece ive l e ss rain than the inte r-

vening ridges, rece iving from 20 to 35 inches per annum . Type 23 includes 

the important aloe regions of the Fish Rive r Scrub (23c), the Addo bush and 

Sundays River scrub (23d) and the Gouritz River Scrub (23e ) . 

The Fish River scrub area ranges in altitude from 300 to 1500 feet, 
I 

is very hot and has 13 to 20 inches of rain per annum (Distribution: 

A. ferox, 1230 per morgan ; A. striata, 557 per morgan) . 

In the Sundays Riv~y area tall al oe species are conspicuous , e . g . 

A. ferox , A. speciosa, A. africana, A. pluridens and A. lineata . 

Elevation ranges fr om Oto 1500 feet above s ea- l eve l, and rainfall f r om 
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10 to 20 inches per annum, spread over the year . 

. 855 per morgan, ~ . spec i osa 6 8 per morgan . ) 

(Distribution : A. f e rox 

I 

The Gouri tz Rive r scrub variation ,) ccurs in the Gouri tz, Little Brak 

and Great Brak river valleys . It is cl os e ly r e lated to the Sundays River 

scrub except that the big scrubby and arb Jr e scent Euphorbia spe cies are 

replaced entir e ly by tall aloe speci es ( A. ferox , A. spcci osa and A. arborescens) . 

Be l ow Herbertsdale and a r ound Riversdale th:is veld type may become 

replaced by grove s of A. fer ox . 

In addition t o the aloes named above , A. f e r cx , A. arborescens , and 

A. speci osa are named for various regions, as liste d in t ab l e 4 (ix) . 

Table 4 (ix) . 

Species Region (ACOCKS) 

A. ferox A.arborescens ' . 1-> . spec1osa IL saponaria 

X X X -

X - X -

X X - X 

X - - -
- X - -

X 

x == present . 

Gouritz River-
Valley 

Cookhouse to 
Cradock 

!Coastal Rhe inoster-
bosveld 

!Little Karroo 

i Eastern Drakens -
I be rg 

j Natal 

Ref . 

84 

85 

126 

90 

, 
, .1.20 
I 
:148 
l 
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SOIL GROUPS OR SUB- GROUPS FOUND IN THE REGIONS FROM 

WHICH COMMERCIAL ALOE LUMP AND/ OR SAP WERE OBTAINED . 

The classification is taken fr om VAN DER MERWE (65) . Comparison 

of the Soil Type and Regi on is given in table 4 (x) . 

Table 4 (x) . 

I Region Soil Type 

I 
,Mossel Bay 30, 31, 32, 33 
I 

;oudtshoorn 30 , 37 , 38 
I 

1
s cmerset East 42 

iSteytlervil l e 38 
i 
;Loerie 29 , 30 

jPort Elizabe th 29 

jCoega 2 9 
I 
redhouse 29 

Alexandria 28 
I 

1
Alice dale 27, 28 

Riebee ck East 27 , 28 

Grahams t own 27, 28 

jFort Beaufort 26 , 27 

Since So il Type s 27, 28 , 29 and 30 are co mmon to many r e gi ons , t he y 

are give n in tabl e 4 (xi) . 

Tabl e 4 (xi) . 

27 Porti ons of Albany, Peddie , King ­
williamst own, East London , Willow­
vale , Ellio t d ale , e tc . 

28 Portions of Peddie , Bathurst , 
Alexandria , Uitenha ge . 

29 Portions of Uite nhage and Port 
Elizabe t h . 

30 Portions o f Human s d orp, Knysna , 
Uni ondale , Ge or ge , Mosse l Bay . 

Brown . sand y l o ams and brown l oams 
vnde rl a in by grave l and he avy sub­
s oil s , clay l o ams i n vle is . The 
s oils a r e oft e n shallow. 

Brown s an d y s o ils on he avy sub­
s o ils , grave lly s o ils and brown 
l o ams , n o t usually d e ep, r e sting 
on r o c k an d s e c ondary f o rma ti ons. 

Fin e sandy l oams and l o a ms, s ome ­
time s wi t h s e c onda r y f ormati on; 
br own to gr e yish brown he avy l oams . 

Br own fine s an d y l o ams; sandy l oams 
and l oams; he avy alluvi a l s o ils in 
v l e is . 
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Comple t e descripti on of e ach of t he s oi l type s may be f ound in 

VAA DER ME RWE , (65 ) along wit h soil analyses which unfor tunate ly exclude the 

rough triangle occupied by the above - mentioned r egions . Details are cur -

tailed here , since correla t ion between aloin production and s oil types i s 

difficult without details of t he chemical natur e of the s oi ls . 

As s oil composition may we l l have an e ffe ct on aloin production , a 

short summary of t he above appears in table 4 (x ii) . 

Table 4 (xii) . 

Reg ion 

Mossel Bay 

Port Elizabeth 

George (near 1osse l Bay 

Oudtshoorn 

Somers e t Eas t 

Ste yt l ervil ite 

Fort Beaufort 

Grahams t own 

Al exandria 

Soi l Type 

Shales , sands , clays & :imestone 

di tt o . 

Acid igneous rock 

Sands , cl ays & limes t one 

Sand s t one & shale 

ditto . 

ditto . 

ditto , but mainly sands wne 

Sand & l i~e stone. 

SUMMARY OF THI S CHAPTER . 

The aloin content of Cape lump a l oe s is circa 18% and the moisture 

content is circa 8% . Altitude has no ap prent effect on t he al oin content 

of aloe plants, while insufficient evidence is available to determine the 

effect of soil on aloin production . The stability of fresh a loe juice 

varie s fr om region t o r eg ion , but it is gene rally s tabl e f or one t o f our 

months with little aloin l oss . 
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CHi\PTER 5. 

ALLIED SPECIES AND HYBRIDS . 

In t his chapter an account is g i ven of the ,loe species recognised 

by various pharmaccpoeias , and a summary is given of certain spe cie s and 

their l ocal usage . Chromat ograms of several species are reproduced , and 

t he quantit a tive determinat ion of aloin in two specie s other than A. fcr ox 

is g iven . 

There seems t o be some diversity of opinion as to which Aloe species 

form(ed ) the a loe of commerce , and the pharmacopoeias of different countries 

vary in their definition of Cape aloes . 

From the work performed it would appe ar t hat relative l y few aloes 

contain al o in , but perhaps the main criter ion of the value of an Al oe 

species should no t s o much be the pr esence of al oin, but the existence of 

a pur gative action . This may be due in part t o the r e sins of alee or to 

as yet unidentified oxymethylanthraquinones . Howe ver , unti l pharmacolog i c 

studies of the various aloe specie s have been made , the al oin cont ent 

remains one of the mos t important fact ors . According to RAMS Tl1D ( 3) 

the U. S . A. consumes about 45 , 000 Kg of aloin (U . S . P. ) annualJ.y , this bein g 

produced from fresh ju.ice on the island of J\.ruba . 

Apart from al oin, however, lump aloe is still in great demand . In 

1952 the U. S . A. imported 41 3 , 847 l bs . mostly fr om Sou.th Africa (UNITED 

STATES DISPENS ATORY) (52) . However , with the competition fr om Aruba , which 
i 

now supplies 90% of the United State s annual quota of 350,000 Kg 

(RA11ST/\D ( 3), Sou.th Africa is losing a valuable market for its 500 , 000 Kg, 

56/ .. .. . 



- 56 -

produced annually . As HODGE (2) has stated , South Afr ica abounds in 

aloes apart from A. ferox, which not only might yield more aloctiG juice , 

but also a superior drug product . In conse quence , s eve ral species 

have been screened in this chapter, r e sults thereof appe aring unde r 

EXPERIMENTAL WORK. 

It is interesting t o note the various specie s of aloe that have been 

quoted as possible source s of Cape aloes . VIEHOVER (1935) (27) lists 

the pharmacopoeias at that t ime accepting A. ferox as the offici al drug, 

these being the pharmacopoeias of the United States , Belgium , Britain, 

France, Germany, Gre e ce , Italy, Mexico , Norway , Spain , Sweden and 

Swit zerland . Of ficial additions t o A. f c rox were A.~fricana (U . S . A. ) 

A. spicQta (French) and A. spicata and A. arborescens (Spanish Pharmacopoeia) . 

(REYNOLDS ( 4) doubts th:! ,cexistence of A . spicata , and i s of the opinion 

that A. speciosa is meant . ) The French and Ge rman pharmac0poeias also 

recognised "various Afr ican species", the British Pharmacopoeia "various 

Cape al oes" . 

Certain recognised t e xtbook s of pharmacognosy vary in the type of 

Aloe used to produce Cape aloes . Thus WALLIS ( 53) and DENSTON (54) 

name A. f erox , wh ile YOUNGKEN (5) and TRE ASE (6) name A. f e r ox , and 

its hybrids with A. africanal"Mille r and A. spicata Baker . (speciosa) 

Apart from t he above, WILSON & GRISFOLD (55) name A. spicata and 

A. arbore scens . The latter is mentioned by WATT & BREYER - BRANDWIJK(9) 

as a source of Cape aloes , _a);_ong with A. plicat ilis and A . f e r ox . 
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A. arborescens was listed as long age as 1847 in GR AY' S SUPPLEMENT TO 

THE PHARMACOPOEIA (1847) (56) along with two that have since fallen 

into disuse , namely A. comme lyni and A. mitrifor mis . ~EYNOLDS (4), 

however, state s t hat the farmers of Mosse l Bay area f ound A. arbor e scens 

useless for the purpose of producing Cape Al oe s . (This is not in 

agreement with the write rs ' findings, as is shown late r) . The STATE 

PHARMACOPOEIA OF THE U. S . S . R. 8TH ED . ( 57) allows the use of 

A. arborescens in the pre paration of galenic products , whil e the U. S . 

Dispensatory (25th ed it ion ) mentions that it is said t o have been 

cultivated f or the production of Barbadoe s aloes . 

HYBRIDS . With the f ew except i ons mentioned be f ore ( (5 ) & (6 ) ) it 

will be seen that most s ource s state a definit e species of Al oe , albe it the s e 

differ from c ountry t o country . However, some of the hybrids of A. f e rox 

wi th specie s such as A. spe ciosa, A.afr icana, A. arbor e scens, (to name but 

a f ew) s o closely r e s emble A. ferox that the y are unwittingly picked f or 

al oe production . In the write r ' s opinion the s amples of aloe fr om Coega , 

Moss0 l Bay and Oudtshoorn mentioned in Chapte r 4 we r e fr om hybrids, whose 

chromatograms showed characte ristics of the juice of A. fer ox . 

The BRITISH PHARMACEUTICAL CODEX 1959 (58) concede s that Cape 

aloes is fr om A. f erox and possibly fr om hybrids of A. f e r ox wi th othe r 

spec i es . In th i s it differs fr om the CODEX 1934 (5 9 ) which mer e ly 

stated A. ferox Mille r . The UNITED STATES DISPENSATORY (52) goe s 

f ur the r and state s "ther e is little doubt that in many case s a commercial 

aloe exported fr om one country is the pr oduct of the l eave s of s everal 
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spe cie s ~ 11 Thus it would appear that lump aloe s as it appears on the 

marke t may consist of more than on e spe i ies , of mixed s pecies, or o f 

hybrids of spe cie s . 

Local usage of ce rtain South African Spe cies . 

Seve ral specie s of Al oe are used by t he African tribe s of South 

Afr ica as r emed ies f o r a numbe r of ai l ments . The Zulus use a decoction 

of A. arborescens l eaf t o as sist parturiti on , while a co ld infus ion is used 

as a drench in the tre atment of sick calve s . It has als o been used t o 

treat X-ray burns WATT & BREYER - BR ANDWIJK ( 9) . SMITH ( 60) name s 

,!!.. . saponaria as perhaps the best plant f or healing inflame d wounds , while it 

is also us e ful in s e v e r e burns . Its use as a ringwor m r emed y is unde r -

standable when one con side rs the use of chrysarobin f or skin ailme nts . R.C C:t./. t '-Y 

Recent ly VAN OUDTSHOORN ( 68 ) has shown t hat A. s a ponaria contains chryso-

phanol, a c onstitue nt of chrysarobin . A. macracantha Bak , said by 

REYNOLDS ( 4 ) t o be , in all probabili ty , A. saponaria Haw, is use d a s an e ne ma 

in f e v e rish co l ds . Apart fr om its use a s a purga tive , A. ferox is used in 

opthalmia , and t o rid cattle of ticks , wh ile A. t enuior is use d as a t ape ­

wor m r e medy , the r oot being used i n t his c a s e WAT'f & BREYER - BRANDWIJK ( 9 ) 

WATT & BREYER-BRANDWIJK (61) have reviewed the lite rature on 

aloe s e xtensive ly . Recently s e v eral Al oe s pec i e s have been screened fer 

antibacte rial ~ffe ct, but have pr oved negative , or have re quired a high 

pe rcentage f or inhibiting bacte rial growth. Example s of the f o r me r a r e 

A. saponaria, A.ferox , A. microstiama , A. spe c i osa , A. t e nui or, A. arborescens 

and A. a fr i c ana, while A. arborescens , A. saponaria and A. f e r ox, in h igh 

c oncentrat ion , have inhib ited My c obact e rium tuberculosis in vitro . 
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In the case of A. fer ox the act ion i s ascribed mainly t o the r esin content . 

Chr omatograms of the s e spe cie s may be found after page 6 3 , , in f igure s 

3 t o 9 , 

EXPERIMENT AL WORK . 

Aloe s pe cies may c onveniently be divided into three broad groups : 

( a) Arbor e sce nt tyue_s_ , i . e . having an obvious trunk t o pped 
by leave s . 

(b) Stemle ss types , i . e . with l e ave s in a r o s et t e on the 
gr ound . 

(c) Scrambling type s, i . e . having a l ong thin stem with 
leaves alon g the entire s t em . 

The different spe cie s analysed i n this chapter a ppear in table 5 (i), 

whe r e they are classified under the abov e headings f or c onvenie nce . 

Tho s e marked with a cross are very c ommon and widespr e ad in t he Cape . 

Tab l e 5 ( i) . 

Arborescent . Steml e ss . Scrambl ing . 

,X i\ . ferox X A. saponari a f'l , ciliaris 

I 
A. africana A. striata A. gracilis .x X 

;x 
I A. speciosa . A. microsti (.Jma f, . tenu i or 
I 

i 

(var jx A.J2luridens A. humilis 
e chinat a) 

X A. arbo r e scens A. va.rie gata 

A. l i n eat a 
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It is not the intention t o g i ve a de scription of e ach specie s here , 

as a very full de scripti on of each can be f ound in REYNOLDS (4) . 

Several species when viewed from a d ist ance appe ar similar, f or exampl e 

A. ferox and A. afri cana, although the l eave s of the latte r are usually 

recurved . Simi 1 arly A. pluridens and A. arbor e scens ap pe ar simil ar, but 

the thorns on t he l e ave s are clos e r t oge t he r . A.s pe ciosa is gene rally 

larger than A.arbor e scens , but fr om a distance ap pe ars s omewha t similar . 

A. lineata, however, has cle ar line s unde r the l e af . A. saponaria, 

A. variegata and A. microst i gma be ar whit i s h spots, while the tiny 

A. c i liaris, A. gr aci li s and A. t enu i or l ook similar t o the i nexp~rien ced 

collector . 

Far great e r diff i cu lty i s ex perienced , howe ver, in identifyi n g 

hybrids, and gene r a 7 ' y the l e af f orm is n o t sufficient, and t he pl ant has 

to be studied when in fl ower . REYNOLDS (4) lists the natural hybrid s 

of s everal s pe cie s , s ome of which are r epr od uced he r e : 

HYBRIDS . 

1 . A.fe r ox hybrid ise s with A. africana , A. arbor e scens , A. br oomi i , 

A. micr ostigma, A. . pluridens, 1-". . s a pon ari a , A. s pec i osa and A. striata . 

2 . A. africana with A. f e r ox, A. mi crostigma , A. pluridens , A. spe ciosa and 

A. str:.ata. 

3 . A. pluridens with A. africana and i\ .fe r ox . 

4 . A. line ata with A. humi lis, A. arbor e s ccns and !1 . f e r ox. 

5 . A. arbor e sccns· f or ms hybrids with no fewe r than 15 s pe cie s, tho s e of the 

Cape be ing A. f e r ox , A. glauca and A. saponar i a . The 

r,e maindc r occur i n Natal and the Easte r n Transv a a l . 
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6 . A. saponaria hybridises with A. arb~re scens , A. brevifolia, A. ferox , A. lineata, 

A.spectabilis and A. str ia ta . 

7 . A.striata with A. africana, A. ferox, A.humilis (var echinata) & A. saponaria . 

It is thus not s urprising that chromatograms of lump aloes purported 

to be A. ferox diffe r ed widely . Many of the hybrids which do not resemble 

A. ferox , but one of the partners of which contains al oin, might well be 

aloin- containing themselves, and the strong possibility exists that a 

potential s ource of a l oin is going 1,mtapped . Since A.arbor escens appears 

t o contain aloin, e ach of its fifteen hybrids might well do the same . 

WATT & BREYER - BRANDWIJK (61) have r evi ewed t he findings regarding 

the chemistry of ce rtain aloe s pecies , and the pertinent one s are listed in 

table 5 ( ii) . 

Table 5 (ii) . 

I 
Al oe spec i es Chemistry . 

A.africana oxyme thylanthraquinones including aloin 

A.arborescens organi c acids and purgative principl e 

!\. . cande labrum two aloins 

A. ferox oxymethylanthraquinone derivatives, r e sin and aloir 

/'i.Mar lothii organic acids and nataloin 

A. plicatilis .. oxyme thylanthraquinone derivatives 

A. saponaria a pur gative principle, probably aloin 

A. speciosa aloin 

A. spicata al oin 

IA. t enuior I c1. l oin 
l 
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REYNOLDS (4) states that the validity of the spe cies A. spicata 

canno t b e uphe ld . 

habitat in Natal. 

A.candelabrum and A. Marl o thii have the ir natural 

Re f e r ence t o the chromat ograms appearing in fi gur e s 3 - 9 will show 

that in c ontrast t o table 5 (ii), al o in only appe ars t o o ccur in A. f e r ox, 

A. africana and A. arbo r e scens , the criteri on being b o th the Rf o f the principle 

c oncerne d and its c o l our unde r ultra vio let light whe n c ompare d with pure 

al o in run as c ontro l . · In A.africana a double dot of striking similarity in 

colour to the alo in run as c ontro l has be e n obse rve d in e ach case , this 

e ffe ct having be en obs e rve d in at l e ast two commercial sample s o f lump al oe 

sold as Cape aloes . This d ouble d o t (which f r eque ntly me r ges int0 on e ) 

appears below aloin, and has been obs e rve d both in the large varie ty of 

A. africana, which s omewhat r e s emble s A. f e r ox, and in the s mall varie ty with 

the str ongly recurve d l e af, c ommon around Port Elizabe th and Coe ga . 

Villi OUDTSHOORN (6 8 ) working on a sample of A. africana gr own in Ho lland, 

reports t he pre s ence.of homonatal o in in A.afri.cana . Two A. africana 

samples fr om Por t El i zabe th stud i ed by this write r failed t o give the 

chemical r e acti ons and chr omatographic picture de scribed by the f orme r . 

Qualitative (Chromato graphic) Analysis of Vari ous Al oe Spe ci e s . 

In the chromat ograms that f o llow, n o at t e mpt is made t o give the 

exact Rf value s o f the vari ous c ons t ituents of al oe j uice . This is due 

to the fact that the silica ge l plate s we r e n o t machine mad e , work was 

not perfo rmed in a t e mpe rature c ontr o lle d r oom, and variati ons b o th in 

activating time and c ooling time on r e moval fr om the oven cause s the Rf 

of the constituents t o vary . Cons e que ntly crystalline al o in was run as 
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a control in each case, and in eve ry case the chromatographic plates were 

0 heated f or 30 minutes at 105 C, and placed in the tank 30 - 45 minute s after 

removal fr om the oven . The plate s wer e pre pared as described in chapter 2 . 

1'\n approximate Rf value can be gauged from the scale drawn on each 

chromatographic figur e . The figures are r e produced fr om tracings of 

the actual plate s , the outlining of the dots be ing done under ultra-

violet· light . 

Species Analysed Chromatographically. 

A list of the specie s analysed chromatographically app2ars in 

table 5 ( i) . Of these, all of the Scrambling type s and most of the 

Stemle ss types (except A.saponaria and ~ . striata) arc far too small t o 

be of any practical vaJ ue , scarce ly enough juice be ing obtained e ven f or 

chromatographic pur pos e s . 

Of the larger and more succulent speci e s, s everal yield golden , 

viscous juice similar t o that obtained fr om A.fe rox. The juice of 

A. speciosa forms an immed iate yellow depos it on standing, this deposit 

changing slowly t o r edd ish- brown . A. striata f or ms a light yellow deposit 

after some hours. (Some commercial sample s of A. f e r ox likewise yielded a 

copious yellow deposit, in particular those fro~ Loer ie and Coega . 

commercial samples of A. ferox s howed no deposit after standing twelve 

Other 

months .) The juice from A. saponaria and_ A . africana is ye llowish green , 

while that fr om 11 . arborescens is greenish, thin and t enacious (e lastic). 

The exact l ocality of the above spe cie s in the Port Elizabeth region is 

given by URTON ( 62) . 

(NOTE: A. pluridens , A. ciliaris and A. variegata_ produced n o chromatograms , 

although in one instance , A. ciliaris produced two faint grey dots . ) 
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Quantit a tive Anal ysis. 

Apart from A. ferox , (ana l yses of wh ich appear in Chapter 4) 

A. africana and A. arbor e scens were qu~ntitatively examined f or aloin 

content on ground of their chromatographic pi cture , th · method used 

for analysis of A. ferox being applied . 

Aloe arbores ce ns . 

The first sample was obtained in the centr e of Por t Elizabeth , an d 

three l e aves de livered 4 ml of juice . 

i n table 5 (i ii ). 

Results of the analysi s appear 

Sample two was obtained fr om the above s ource , but five months l a t e r . 

In this cas e 6 l eaves deliver ed circa 4 ml of juice . (The we ight of these 

6 leaves was 1 2 oz . By comparison , a 24 oz . A. ferox leaf yielde d circa 6 

ml . Thus, weight for weight, A. arborescens yie lds similar volumes of juice . ) 

For the third sampl e , leaves fr om 4 diffe r ent plants growing in vari ous 

parts of ~art Elizabe th we re c ollected , and the juices po c led . The p l ants 

were all in b l oom at this time . Re sults of t hese analys es appe ar in 

table 5 (iii) . 

Table 5 (iii) . Analyses of Aloe arbor escens . 

I 

Sample . Collection Date . _A l oin % w/w I 

I Fresh juice . I Dried juice . i 
1 23/ 7/1962 3 . 3 24 . 5 I 

I 
2 14/12/1962 6 .2 

I 
37 . 2 I 

! 
3 13/6/ 1 963 4 . 1 34 . 9 i 

I 
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It will be seen that the juice of A. arborescens has a far gr eater 

moisture con t ent t han the juice of A. f erox which has abcut 50% moisture . 

and the aloin content of the fresh juice is somewhat l owe r than that of 

A. ferox , which is n orma lly circa 9% , However , as the species is the mos t 

commonly occurring in South Afric a , it s eems a likely po t ential s ource of 

aloin or aloe lump f or the commercial market . 

Aloe africana . 

Al though far more restricted in its habitat , . A. af ricana appears 

quite extensive ly i n the Eastern Province, main ly between Humansd orp and 

Port 1\lfred . It doe s , however , f orm important hybrids , and samples of 

Cape al oe s analyse d in chapter 4 appeared t o be a hybr id of A. africana 

by virtue of the ' double dot ' e ffect menti oned bef or e . Should l ater 

pharmacologic investigation show these l ower dots to be aloinacious, t hen 

A. africana would be a most important specie s . In one instance bo t h the 

upper (aloin ) and lower (me r ged) do t were analysed and each yielded t he same 

percentage (15 . 6% w/w - Coega B sample, ex tabl e 4 ' (iv) ) . The findings 

of HoRHA.'MMER , T./AGNER & BITTNER (67 ) , who r e ported that a similar ' doubl e 

dot ' e ffect was obs e rved i n sample s of Cape aloes fr om the Mosse l Bay area, 

is of interest . The r e wor kers conf irmed t hat t he s e principles , called by 

them Al oinoside s , are pharmacological ly active , the aglycone there of being 

aloin . The presence of t he s e principles accounts f or the constantly high 

aloin percentage s r ecorded f or samples fr om the Mossel Bay ar ea . 

The results of t he ana lysis of the A. africana sample and its three 

apparent hybrids appe ar i n tabl e 5 (iv), while chromat ograms ther eof 

appear in figures 5 and 8 . 
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Table 5 (iv) . Analyse s of Al oe africana . 

Sample Source . Al oin% w/w 

A. africana Port Elizabeth 14 . 4 (fresh juice) 

Cape al oe s Coega B 15 . 6 (lump ) 

Cape aloe s Mo sse l Bay )\, 26 . 5 (lump) 

Hybrid Oud. ts hoorn district 4 . 1 (fre s h juice) 
I 21. 5 (dried juice ) 

' I 

Purgative Action of Non- Al oi n Containing Spec i e s . 

Examination of the chromatograms in figure s 3 - 9 will s how s e veral 

ins t ance s where a substance has an Rf e qual or s imilar t o al oin , but wh ich 

fluor es ce s a different co l our . The col our r ange is extensive for t he 

var i ous blue col ours t ha t occur , making description difficult . Apart 

from t he blues, a gr eenish-bl ue is evi den t in A. arbor e scens, and has been 

obs erved in A. line ata and A. humilis . Orange a ppears in the a l oin- contain-

ing specie s as al oin, whi l e or ange dots (not aloin ) ar e obs erved in 

A. saponaria, A. micr ostigma and n . afr i cana . Br owns are c ommon , bu t usually 

at l ow Rf values, while orange - r ed t o redd ish- brown have been obs e rved . As 

col ours may be named d iffe r ently by different obs ervers, a c l assificat i on 

from the BRITISH COLOUR COUNCIL DICTI ONARY (69) is used f or fr e quently 

occurring col ours . 
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Bright light blue matches be tween Alice Blue B. C. C. 43 and 
Powder Blue B. C. c . 193 . 

Light blue ma t ches between Mazarine Blue B. C. C. 145 and 
Salvia Blue B. C.C. 146 . 

Blue is similar t o Smal t B. C. C. 147 , 

Orange varies be tween I nd ian Ye llow B. C. C. 6 and Saffron B. C. C. 54 , 

Reddish brown matche s be tween Rust B. C. C. 58 and Terra Cott ?. B. ~'C.'C. 133 . 

VAN OUDTSHO ORN (10) r e c or ds the peaks of s ev2ral dots extracted 

.from e ight al oe spec i e s and s everal of t hese c orre s pond t o the two main 

peaks of aloin , name ly at 296 and 35 5 nm. A pharmacol og ic surve y of the 

larger species migh show spe cies whos e pur gative action is e qual to or 

be tter t han that of A. f e r ox . 

SUMMARY l\ND CON CL US ION . 

Several aloe s specie s have been ex amined chr omat ograph:i:cally , and 

few, apart from A. f e r ox , A. afri cana and A. arbor e scens , ap pe ar t o contain 

aloin . ';!'he commercial possibilitie s of A. arbor e scens_, _::,nd A. afri cana 

seem t o be overlooked in South Africa , alt houg h they fin d us e in certain 

pharmacopoeias . On l y a pharma col og i c s tudy wi ll reve al whe ther the n on -

al oin containing specie s have any purgative value , but t he simpli c ity of 

the chromat ographic s cr eening me t hod l e ads itse lf t o wide spre ad screening 

of the juice - yie lding a l oe s pe cie s throughout South Africa . 



CHAPTER 6 . 

EXTRACTI ON OF A..~ORPHOUS ALOI N FR OM ALOETIC JUICE . 

In t h is chap t e r a s ummary is g i ven of the v a r i ous me thods emp l o yed t o 

extract a mor phous a l o in fr om a l oe lump , an d me thods a r e i nvestigat ed 

whe r eby amor pho us a lo i n ma y be extr a cte d d ire ct fr om a l oe tic j uice . 

Various me thod s a r e r e c ommended f o r i s o l a ting aloin fr om a l oe lump . 

The s e include s olvent extraction, c oncentr a tion of a queous s o l utions 

fr om wh ich t he r e s ins h a ve been pr e c ipitat ed b y a c i s, o r g r av i me tric 

me t hods whe r e t he a l o i n is pr e c ipit a t ed f r om t he r e sin -freed s o l uti on a s 

the cal c i um s a lt . 

All t he me th ods to extra ct a l cin me n t icned abGve r e f e r t o a l oe l ump . 

Some of t he s e me thods are t he f o llowi n g : 

Me thod l (a) . 

Al oe l ump is d i s s o l ved i n bo i ling wa t e r, upon ac i dification of which 

the r e sins commence t o pr ec i p it a t e . Aft e r s ome hours t he superna t ant 

is de canted or filt e r ed off, a n d the s olution i s t hen concentra t ed b y 

he ating • Upon standing a suff i cient l e n g th of time , a l o in cryst a lise s 

.from the c oncentr a t e (REMI NG TON ( 2 9 ) ) . 

Me thod 1 (b) . 

The prepara t ory me t hod i s a s abov e , but c oncentr a tion i s performed 

unde r vacuo (BARROWCLI FFE & CARR - e x ( 6 ) ), 

Me thod 1 (c) . 

The me t hod is t he same as Me t hod 1 ( a ), but aft er filterin g off the 

r e sin s n o final c oncentrati onis performed , crystallisati on occurr i n g 

fr om t he dilu t e filtr a t e (U. S . A. DI SPENSATORY (30 ) ) . 69/ . . ... 



Me thod 2. 

Aloe lump is d iss o lved in b o iling wa t e r, t he r e sins pr e cipita ted by 

acid, the s o lution conce ntrated by h e a t ing , and the r e sins r emoved by 

fil trab on . To t he alk alise d filtr a t e is added calcium chloride , and 

calcium-alo inate c o mme nce s t o pr e cipita t e . The pr ecipitate i s filt e r ed 

off afte r about half-an-h ou r , and d isso l ved in a minimum v o lume of 

conce ntrate d HCl . Aft e r a short while a l o in crystallise s fr om this 

s o lution, and is dried at a l ow t e mpe ratu r e (SCHAE FER ) (31), (LISTER & 

PRIDE (2 8 ) . 

Method 3 . 

Powde r ed aloe l ump is r e f:l:uxed with metha n o l . Chlor of orm is the n 

adde d t o the b o iling liquid in t he fl a sk and s e t a side ov e rnight f or the 

resins t o pr e cipit a t e . The f o llowing morning the s o lut i on is filt e r e d, 

a n d the filtrat e distilled t o r emov e t h e s o lvents . The r e sidue produce d 

is the n drie d at 100°c, and c onstitute s a morphou s a l o in (EDER & SCHNEITER) 

(32) . 

Me thod 4 ~ 

Powde r ed al oe l ump is mace r a t ed in me than o l f or 2 h ours . The pr o d u ct 

is the1 he ate d t o 50° - 6 o 0 c, and shaken with chlor of orm, a dde d slowly t o 

the warm liquid . After standing f or 30 minute s the s o lution is filtere d , 

and the filtrat e distilled t o remov e the s o lve nt . The remaining r e sinous 

r e sidue is e xtracted f our times with c h l or of orm, and the c ombine d residue 

from the s o lvent extraction drie d at 1 00° c (KONDR ACKI - Mod ified LEGER (33),:. 

Me thod 5 . 

Powdered aloe lump i s d i geste d wit h a l c oho l ( 95% ) f o r 24 hours, 

transfe rred t o a wate r bat h , an d b o iled f o r two h ours . The s o luti on is 
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filtered when coo l, and set aside t o crystall i s e (U. S . A. DISPENSATORY) 

( 30 ). 

Me thod 6 , 

Powde r e d aloe lump is d isso l ved i n a cidulat ed wa t e r and bo iled f or 15 

minute s t o pr e cipitate r e sins . The s upe rna tant liquid is de canted , and 

the r e sidue is r eboi l ed f or 5 minute s wit h a furthe r v o lume of a cidul a t ed 

water , 

To the mixed filtrat e s is adde d 20% l e ad a ce tate s o lution, the product 

filt e red , and H2s passed through the wa r n filtrat e t o r emove l e a d i ons . 

The filtrat e is concentrated by he at, extr a cted with s o lvents, the s e be ing 

large ly r e mov ed by d istillation . From t h is final c oncentr a t e a t h ick 

yell ow mass r e sults (SMITH , JORDtiN & DE KAY) (34 ) , 

Extraction of amorphous alo i n d ire ct fr om aloetic j u ice . 

The lite rature appears t o be ccnfined to de s cr i pti on s of a l o in 

extraction fr om aloe lump . RANS TAD ( 3 ) s tate s t hat al o i n is ex tracted 

fr om the fr e s h j uice on the island of Aruba, heav y ma chine ry be ing used 

f or the pr o ce ss . Unf ortunat e l y no de t a ils a r e g ive n . 

Experimental Work . 

Me thod 1 (a), was ap plied t o Aloe lump B. P. a s a pr e limina ry . 10 g a l oe 

lump in small pie c e s wa s added t o 98 ml boi ling wate r a cidul a t e d with 2 ml 

c oncentrated HC l . Th is wa s st i rred t o di ss o l ve , strained throu gh c otton 

woo l, and l e ft f or 3 hours t o al l ow the r e sins t o pr e c ipita t e . Aft e r 

filtrati on, the a queous s o lution was concentr a t ed on a wa t e r bath t o 1 8 ml . 

This c oncentra t e wa s se t a sid~ f0 r 3 weeks, but n o crystallisation 

occurre d , e v e n when c r ystallin a l o in was added . 
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The above method was r e pe ated , subs t itu ting 15 g al oe jui ce in 1 00 ml 

acidulated bo iling wat e r . The c oncentr a t e o f 25 ml was s e t aside f or a 

month, but n e ither r e frig e r a ti on n or s eeding with crys t alline al o in c ould 

induce crystallisation . 

The above me thod was r epeat ed with the mod ifica ti on tha t the r e sins 

that pre cipitated on standing we r e centrifuge d d own, and the r e sulting 

supernatant was filt e r ed . 

alo in crystals . 

Method 1 (c) . 

The c once ntrate fr om this a lso fail ed t o yie l d 

5 . 0 g al oe juice was we i g hed , and to it added 4 0 , 0 g a cidulated 

boiling wate r . This was s e t aside f or 24 ho urs, f iltere d , and t h e filtrate 

s et aside for 2 weeks t o crystall i s e . Only a f ew parti c l e s of r e sin 

precipitate d, de s pit e s eeding wit h pure a l o i n . TRIM ( 6 3) s t a t e s that 

high ly wate r-s o lub l e g l y c oside s f or m supe rs a turated s yrups wh ich may have 

t o stand a v e ry l on g t ime be f or e c ryst a l lisation o c curs . 

SCHAEFER ' S gravime tr i c me thod (Me thod 2) was t hen e mpl o yed as f o llows : 

23 g al oe j uice was adde d t o 200 ml a cidulate d wa t e r an d c once ntra t e d t o a 

v o lume of c a . 160 ml . This was s e t as ide f e r 3 hours , strained , and t o the 

filtrat e was added 40 ml o f ammoni a s o lut i on (25%) an d 15 g Ca Cl2 in 30 

ml wate r , This was l e ft 30 mi nutes f or the calcium-alo inate t o pr eci pitat e . 

The pre cipitate was sucked d r y on a No . 4 s int e r ed g l a ss filt e r, 

diss o lved in 2 . 4 ml con centrated HCl and a llowed t o c ryst a llise . The first 

amount of al o in was filte r ed off afte r 30 minute s, whi l e mor e appear ed on 

r e fri geration overnight . The amo r phous alo in (wh ich showed patche s of 

brown resin) was dried t o c onstant we i gh t a t 40° c . 
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Repeat of t h is method using 50 g of the s ame batch of aloe juice 

dissolved in 200 ml acidulatcd wate r yie lded a r elative l y poor e r r e sult . 

Possibly the original s o lut i on was to o conce ntrated , but diff i cul ty was 

expe rience d in obt aining a precipi tate of calc i um- a l o inate , and addi tion 

of a mmonia s o l ution t o the filt e r e d s o l ution produc cc another ge latinous 

precipitate . 

The results appe ar in table 6 (i). 

Table 6 (i ) . 

We igh t of juice . 

23 . 0 g 

50 . 0 g 

Yi e l d amo rph . 

0 . 82 g 

1.12 g 

i 
. I 

a l o in . 
% Purity of amor ph . 

aloin . 

46 . 9% 

65 . 8% 

(The aloe juice contain ed 12 . 4% W/w c rystalline a l o in) . 

% Recove ry a s i 

crys tall ine aloi~ . 

13 . 4% 

11 . 9% 

SNYDER ( 66 ) state s that the above me thod fails t o indicate the al o in 

c onte nt of Cape aloes . It may be ques t i on ed if t hi s may n o t be d u e t o the 

type of r e sins f ound in Ca pe al oe s, be cause s e v e r al at t empts t o crystallise 

al o in fr om the concentrat ec aqueous phas e o f Me t hod (1 ), and also t o 

crystallise a l o in fr om amorphous aloin using isopr o pyl alcoh o l, r e sulted in 

an exceeding ly gummy v iscous liqu i d fr om which crystals wou l d n o t s eparate . 

using a variati on of t he calcium- al o in me t hod , LISTER & PRIDE (28 ) 

obtained only a 1 6% yie l d of crys t a lline a l o in fr om a 5 g samp l e o f 

amorphous aloin , whereas t he y i eld obtained was 91% when a l o in B. P . was 

used as the s tarting po int . The y st a t e tha t t his l ow yie l d is e x plicable 

in te rms of the s o lubility of calc ium-aloin . Simila rly FAI RBAIRN & 

SIMIC ( 4 2) obtained with this latte r meth od r e sults appr oximate ly 30% 

lower than by t he ir me t hod of c onve rs ion t o al oe - e moct in • 
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The bulkiness of the gel - like calcium-aloinate precipitate, and the 

d ifficulty of drying the pre cipitate as CJmp l e t e ly as is r equired , suggests 

that this method would n o t e asily l e nd itse lf t o large - scale pr oduction , 

neither is the yie ld of a high or de r . 

The method of EDER & SCI-IllEITER (Me thod 3), gave the most 

satisfactory r e sult . This me thod is designed f or al oe lump, and de tails 

of the proced ure are as f ollows : 

Reflux 1 g aloe powd e r with 5 ml methanol . To the b o iling liquid 

add 30 ml chlorof orm slowly, and l e ave ov e rni ght . Fi lte r and distil the 

filtrat e . 

0 
at 100 C. 

The r e sidue is air-dried, the n drie d in an oven f or one hour 

This const i tutes amorphous ~loin . 

Since aloe juice c ontains appr oximate ly 50% moisture , it was decided 

to attempt two e xper iments . In the fir st , approximately 2 g a loe juice 

(equivale nt t o 1 g al oe lump) wa s tre a t ed wi th twice the v o lume s of me thano l 

and chloroform r e c ommended by EDER & SCHNEITER . In the s e cond , 2 g aloe 

juice was treated with the v o lume s r e commended f o r 1 g al oe lump . 

Thus in the first me t hod 2 g aloe juice of known a l o in conte nt wa s 

refluxed f or one h our with 10 ml me thano l . To t his h o t liquid wa s 

immediately added 60 ml chlor of orm , and the who l e l e ft overnight (17 - 18 

hours) . The f ollowing morning t he s o lution was fi l t e r ed thro u gh medium 

grade filter pape r , most o f t he r e sin adhe ring firml y t o the walls of the 

flask . The filtrate was distilled fr om a tared flask . The r esul ting 

bright yellow residue was dri ed in a ir f or 30 minute s , and then in the ov e n 

0 
at 100 C f or one h our . 

The same pr o cedure was .fo llowe d in the s e c ond expe riment, 2 g aloe 

juice in this cas e being r e fluxed f or on e hour with 5 ml me thanol , and t o 

t his 30 ml chloroform being added . 
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Results of t he expe riments, performed in duplicate , appear in 

table 6 (ii) . The yield was calculated as foll ows : 

Yield= We ight amorphous aloin x % cr yst a lline al oin in amorphous aloin 

(crystalline ) aloin 

Table 6 (ii) . 

I 

Weight of juice x % crystalline alnin in juice . 

I 

Method Wt . of 
I 

juice I 
¾ cryst . aloin I Wt . amorph . I % cryst . a loin Yield 

I in juice . I alo in yielded in amorph . a l oin cryst . aloi 
i 

J.st 2 . 250 I 11. 3% w/w I 
0 . 981 23 . 8% g g ca . 

I 
11 . 3% w/w 1st 2. 019 g I o . 88 5 g 20 . 4% ca . 

2nd 1. 997 g I 11. 3% w/w 0 . 37 4 g 30 . 6% ca . 
! I 

2nd 1.992 g I 11. 3% w/ w ' 0 . 26 6 g I 32 . 2% ca . 
' i 

Fr om t h is it will be s een t hat al thoug h t he s e c ond method give s a pur e r 

aloin, the first method pr oduces two t o three time s the amoun t of amorphous 

aloin, with consequently almost twice the yi e l d . 

Me thod 5 . 

7 . 23 g al oe juice , t o wh i ch was added 21 . 7 ml alcohol (95%), we r e 

diges t ed at 40°c f or 24 hours in a r e flux condens e r . The cont ents of the 

flask was then boiled f or two . hours, undef · r e f l ux , and filt e r ed when cool, 

there being scarcely any r e sidue of r e sin. The filtrat e , which was dark 

brown, was s e t aside for two weeks , and s eeding with pure al oin failed t o 

cause any prec ipitat ion . 

Conclusion . 

Mos t of the pr e viously mentioned methods are unsuitable f or extracting 

amorphous aloi n fr om Cape a l oe juice . Precipitation a s calcium-aloinate 

does n ot offe r sufficient yie l d , but t he extraction me t hod of EDER ~ 

$CHNEITER pr oduces a r e lative l y good yield , and coul ~ b e used f or small 

or large scale production . 
75/ .... • 

91% 

7 9% 

50% 

38% 

; 

n 

j 
i 

I 
! 



CHAPTER 7 
I • 

DRYING ME THODS AND ALOIN VARIATION . 

When aloetic juice is heated aloin is des tro yed . In t his chapt er 

various drying methods a r e d iscu ssed , and t he e ffect of drying by gas 

flame , sun drying , ov en d r ying , ho t air d r ying , an d r otary drum drying 

are compared . 

When aloe ti c juice i s he ated a l oin is de stroyed , and chr omatograms 

run during the heating pr o ce ss show a progressive incr eas e in , wha t is 

suspected t o be , aloe emod in content . There is l i ttle evi denc e t o show 

whethe r the o t her constituents of al ee juice are affected by the heating 

proce ss, and the lite rature on t he subject appears scant , although mention 

is made that rhubarb ( t orre factum) is purpose l y heated t o r emove its 

cathartic acti on, whilst r e t aining i t s astringent propert ies . 

In lump aloe n o t on ly the aloin but als o the n on - a l o in c onstituents 

are claimed t o exert a pur gat ive acti on . TSCHIRCH (e x (9) ) claims that the 

pur gative action is due t o the t h r ee r e s ins f ound in Ca pe a l oe s , and that 

alo in and aloe e mod in play a min or par t . RAMSTAD (3) sta t e s that 

while some phar macopoeias d iscard the r es.inous s ubst ance when pr e paring 

ga l e nic pr eparat i ons , ot hers make pre ferential u s e of the r e sins . 

On t hese gr ounds no n e ce ssity exists f or a cJosc check on the a l oin 

l oss due t o heatin g when aloe juice is u sed me r e ly t o pr oduce lump aloe , 

which wi ll be used as such . When , however, the lump aloe is bought on 

a basis of its al o in conte nt, and/or is used f o r t he ex tracti on of aloin , 

an investigation into al o in l oss due t o heating is warr ante d . 
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Hence t o investigate if a practical me thod coul d be e vo l ved which 

woul d de cre as e a l o in l oss on heat ing and ye t r ema in c ommercially 

practi cable , a l oe juice was hea t ed at vari ous t emperatur e s and i n var ying 

layer thickne sse s , using the f ollowing s ource s of he at : 

1. Wood f ire s . 

2. Ga s fl ame . 

3 . Sun drying . 

4 , El ectri c oven . 

5 , Ho t ai r . 

6 . Rot ar y drum drier . 

1. Wood fi re s . 

The pre s ent me t hod i n us e at t he Cape is ve r y i nex pen s ive , but a l oin 

l os s is r e l a tive l y high . The j uice i s bo iled i n 44 gallon drums ove r a 

wood f ire and s t i rred pe riodical l y by t he co l l e ct ors (usua lly Cape 

co l oureds or Bantu ) . Appr ox i mat e l y half the ori g inal weight r esults, 

name ly 6 - 7 f our ga llon par affin tins , each weighing about 54 l bs . 

Al oin l oss by t hi s me t hod . 

In tabl e 7 (i) f igures ar e given of al oin l oss f or a l oe juice 

c olle c t ed fr om f our d iffe r ent r egions . The Mosse l Bay s ampl e is quot ed 

fr om VAN OUDTSHOORN (1 0 ) who f ound t hat t he l oss af t e r two hours 

heat ing was only about 3%, but a t the end of the pr oce s s was ca . 10% al o i n . 

Tab l e 7 ( i ) . 

I 
% a :}. oin w/ w % aloin w/w Re g i on . Ac t ua l a l o in Re l a tive a l oin 
i n dr ied sa p after heat ing l oss % l os s % 

Sand.flat s 18 . 4 15 . l 3 . 3 17 , 9 

Alicedale 24 . 5 21. 0 3 , 5 14 . 3 

Fort Be auf ort 15 , 7 14 . 4 1. 3 8 . 3 

Mosse l Ba y 28 . 31 18 . 86 
I 

9 , 45 33 . 4 
I 
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2 . Dr y i n g b y g as flame . 

A sampl e of a l oe jui ce was he at e d i n a me tal c ontain e r ove r a v e ry 

we ak blms en f l ame f or 33 minut e s . The s amp l e wa s purpo s e l y n o t s t irre d 

fr e que nt l y during he a t ing , and l o ca l i s ec char ring oc c urred , t he f i n i shed 

pr oduct be ing a b r ownish- black friab l e mass . 

Actual al o i n l o ss : 

Re la t ive a l o in l oss : 

3 . Sun dr y ing . 

10 . 5% 

47 . 9% 

Sun drying s eems a s ui t able me t h od in a s unny country l ike Sou t h 

Afr ica , and is t he me t hod used f or t he pr odu ct i on of the o paque "liv e ry" 

a l oe s, s uch as fr om So c o trin e and Zanzibar (TRE ASE ) (6) . 

Only on e c o l l e ctor cou l d be persuade d t o try t hi s me t h od , a n d h i s 

samp l e o f jui c e was l e ft on c anva s f or 2 - 3 months . 

g i ven below : 

Al o in % in s un- dri ed product : 1 2 . 0% W/w 
Aloin % in bo iled product : 9 . 8% w/w 

The r e s ul t is 

The s un- dri e d pr odu ct was t hus 2 . 2% hi ghe r t han the l ump boi l e d 

fr om t he same juice , but unf o rtuna t e l y t his jui c e h ad f e rme nte d s o b ad l y 

t h at n o rela t ive al o i n l oss could be de t e rmin e d . 

Cons e qu e n tly two smal l - s cal e e xpe rime nts we r e tried t o o b t a i n 

f urthe r d a ta . I n the fi r s t , a 1 cm t h ick l aye r was l e ft i n t he s un 

f or 9½ h ours (noon t e mpe rat u r e 7 5° F in the s hade ), and in t h e se c on d a 

2 cm thi ck laye r o f j uice wa s l e ft in a jar on a sunny wind ow l e d ge f o r 

1 month . Re sult s a ppe a r i n tab l e 7 ( i i ) . 
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Table 7 ( ii ) . 

Time of exposure . . % l\~oin . . Ill Al oin l oss % 1 
11 

Re l a tive l oss % 
Or1g1nal ·Aft e r dr ying 

I 

9½ hours 

1 month 

21. 9 

22 . 4 

! 19 . 8 

21.1 

2. 1 

1. 3 

One dis advant age was t he amount of dus t that accumulated on the 

(first) expos ed sample . This woul d be e ven gr eater in the ve ld, un l e ss 

s ome s ort of covering , preferably glass er galvanised iron, coul d be us ed . 

If dried in s hallow trays t o hasten the process , a large s urface area 

would be r e quired t o ho l d t he contents of a 44 ua llon drum. 

Oven dr ying . 

Samples of al oe ti c juice we r e placed in unifor m gl as s containers 

5 cm dee p x 5 cm in diame t e r . The volume s of juice equivalent t o a 

depth of 1, 2 and 3 cm r e s pe ctive ly we r e circa 20, 40 and 60 ml . 

In an oven stirring is virt ually imposs ibl e , and the t h ick s cum 

t hat f orms hinders evaporati on considerably. Table 7 (iii) indicat e s 

the time taken f or t he jui ce t o s olidify . 

Table 7 (ii i) . 

Oven t emper ature . Depth of juice . Drying time . 

50°C 1 cm ( ca . 20 ml) 12 hours 

50°C 2 cm (ca . 40 ml) 26 hours 

15 0°C 1 cm 1 hour 33 minute s 

1 50°C 2 cm 2 hours 25 minute s 

150° C 3 cm (ca . 60 ml) 3 hour s 
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Drying was a ttempt ed J t 5 □0 c t o s ee what t he a l o in l oss would be at 

l ow t emperature s, but the l ength of time involved r u l ed the me thod out 

completely . 

The ana l yses of the previ ous ly mentioned sample s dried at 150°c 

appe ar i n t abl e 7 (iv) . 

A different sampl e of sap was a l so dried at 150° c (1¼ cm deep , f o r 

2 h ours) t o s ee if any vari3ti on wou l d occur using juice fr om another 

r eg i on . This sample dried t o a friable mass containing no mo i s t 

slurry , and its al oin l o s s was very similar t o the pr e vious sample dried 

at t he same t empe rature (see t able 7 ( iv) ) . 

Both samples of s& p we r e then poured on t o glass pl ates t o f orm a 

laye r 1 - 2 mm thi ck . The first sample (con t ain i ng 21 . 9% a l o in) 

produced a friable mass within 15 minutes at 125° c . 

The s econd sample (cont aining 24 . 6% W/vJ al o in) r equired 22 minutes 

at 15 □0 c bef ore d r ying compl etely , and the pe r centage a l o in found on 

analysis appears in the t able below . 

Tab l e 7 (iv) . 

I ' 
Oven 
t emp , 

Drying 
time . 

Layer I Origina l % Final% Ac t ual l oss 
t hi ckne ss. Aloin w/w . Al oin w/w . of alo in %, 

Re lative i 
loss %, I 

1 50° c 1 hour 25 mins . 1 cm 

150°c 2 hours Ii cm 

150°c 2 hrs . 25 mins . 2 cm 

1 - 2 mm 

1 - 2 mm 

15 , 7 

24 . 6 

15 . 7 

24 , 6 

21. 9 

1 3 . 9 1. 8 11. 4 

21. 4 3 . 2 13 . 0 

13 . 5 2 . 2 14 . 0 

23 . 6 1 . 0 4 , 1 

20 . 4 1,5 6 . 8 

15 □0 c 22 minutes 

15 □0 c 15 min u t es 

125° c 1 5 minute s 1 - 2 mm 21. 9 20 . 2 1. 7 7 . 7 I 
i i ! i ------------ -------'------------------------------
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From the previous figures it can be seen that d rying in thin layers 

not only r educe s t he drying time considerably , but caus e s only half the 

relative l o ss of alo in . 

An attempt was the r e for e ma de t o dry the juice in a t h in laye r by 

s ome c ontinuous me ans, avo iding t he u s e of an ov e n , and avoid ing s im drying . 

5. Hot - air drying . 

Four ounce s of a l oe tic juice was pl a ced in a t able t-coating pan 18 

i nche s i n di ame t e r, and r evo l ved unde r a blast c f ho t air (55° - 6o0 c) f or 

2 - 2½ hours . On e c h i pping 0f d r y ing al oe was r e quire d during this time 

t o break the s urface laye r, and an alysis of t h~ finished product was a s 

f o llows : 

Orig inal abin % w/ w of dried s ap : 21. 9% 

Aloin % w/w in final product : 21. 4% 

Al o i n l oss : C. 5% 

Re lative l oss : 2 . 2% 

6 . Drum- drying . 

The us e o f a c ommercial r o t a r y drum drie r c ould n o t be obtained , and 

consequently an improvised apparatus was us ed . 

Th is consisted of a n a u t oc lave ( pr e s s ure c ooker), inte rnally 1 f oo t 

high and 1 f oo t i n diame t e r , mount e d sideways on r o lle rs. Mov e ment wa s 

fluent on t he e igh t r o lle r whee ls , and c oul d be ccntrolled b y the h a n d l e 

on the lid . 

As a pr e liminary it was f ound that a bout three minute s was r equired 

t o dry a thin layer of juice smear e d on the ho t me tal who s e t e mpe r a ture wa s 

0 0 
betwe e n 95 and 100 C. 

Me asure me nts of t he surface t empe ratur e s of the me tal , i n r e l a tion t o 

the pressure , we r e made using a the rmome t e r bulb on t he h o t me tal surface , 

and by using c ompound s of suitab l e me lt i n g po ints . When r emoved fr om the 

1,-,.,.,,,,,_ ~ 'V\ + 1.....-. + ,,..... ............. _ _..._-4- .... _ ,...,. ..J- - -- - ~ ~-.:. __ .., _____ _ .: ...:1 , __ 
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methods wer e used , as f o llows : 

Method A. 

The autoc l ave stood upright on the burne r . Al oe juice waspoured 

care f ully down the side to for m a laye r 2 - 3 mm thick . Aft e r an 

appropriate t ime this layer was scraped of f . (Too th i ck a layer 

r esulted in a ?liable scraping, with conse quently poor r esult) . 

Method B. 

The autoc l ave was laid sideways on r o l l ers and r ot a t ed slowly . 

Al oe juice was applied slowly t o t he side of the ho t r otating drum , and 

s cr aped off as before . 

Me t hod C. 

I 

Aloe juice was placed on a concave tile beneath the drum whi ch dipped 

i nto the juice . On r otation a thin l ayer was picked up by the drum , and 

s craped off by a stationary blade afte r a suitable time . 

Five t ests we r e done using two d ifferent samples of juice , and the 

r e s u l ts of the analyses appear in table 7 (v) . 

Table 7 ( v) . 

I 

~Me t hod Cont ac t ! Surface % Al oin w/w Al oin l oss% 
time t emperature Or i ginal I Final product Actual Re lative I \ 

! ! I 
110°c 

i 

i I\. 2- 3 minutes 24 . 6 I 25. 1 Nil ' -I 

110°c 
I 

' JE A 2- 3 minutes 14 . 4 13 . 9 0 . 5 

I 
3. 5 

I 
110°c i A 17-8 minutes 14 . 4 14 . 6 Nil -

' I 
100°C I B 2-3 minutes 24 . 6 24 . 5 0 . 1 0 . 4 ! 

I I 
I C minutes 90°C 24 . 6 25 . 1 Nil I 
i 14- 5 ca . I -

: 
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In three cas e s no l oss was obtained , maximum r e covery being 10 2%, 

which is within the limits of experimental e rror assess e d previ ously 

in table 2 (iv) . 

The above fi gure s d e monstrate t hat , provide d the layer ( S suitably 

thin , and a sharp s c rape r is u s e d, vir t ually n o aloin l oss occurs by this 

me t hod . Be ing a con tinuous process , it is suitable f or l arge-scale 

application. Perhaps the b e st type of r o tating drum drier would b e one 

fitted with a side - n ozzle a ppli cator t o pre v e nt contact of the h o t drum 

with a large bulk of t h e t hermo l abile juice . 

5 minute s s eems suitab l e . 

A contact time of about 

A s ummary of the various drying me thods employed appe a rs in 

table 7 (vi) . 

Table 7 (vi) . 

He ating Me t h od . Re lative Alo i n Loss %. 

1. Wood fires 8 . 3 - 17 , 9 (33 . 4) 

2 . Ga s flame 47 . 9 (charred) 

3 . Sun drying 5 . '.; - 9 . 5 

4 . Electric oven @ 150°C 

(a) thick layer 11.4 - 13 . 0 

(b) t h i n layer 4 . 1 - 7 . 7 

5 . Hot air 2 . 2 

6 . Rotating drum drie r 0 - 0 . 4 (3 . 5 ) 

Conclusion . 

Continuous drying using a ro t ating drum drie r s eems e minently suitable 

f or drying aloe juice with a minimum de struction of aloin . According t o 

RAMSTAD ( 3 ) South Africa e xports 500 , 0 00 Kg of l ump a l oe annually . 
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Assuming that Cape al oe ave rages circa 17% w/w aloin (see page 46), some 

85,000 Kg of contained aloin is exporte d . We r e an approximat e 15% n ot 

destroyed by boiling on wo od fir e s, (table 7 (vi)) this figure would be 

circa 100,000 Kg of contained alo i n . Thus some 15,000 Kg of al o i n 

(current marke t price 4 8 shillings a Ki lo) is d e stroye d annually b y the 

conventional me thod . ) 



S U M M A R Y . 

Aloes, a drug known t o man fr om antiquity, has s urvive d t he 

t e st of time and i s s ti ll wi d e ly used t od ay , despite the mod e rn t ren d 

for synthesise d (predomi nant ly or g an ic ) medi cina ls . 

One of t he p_r i ncipal s ource s of "aloe s" is Ca pe aloe s . Th e chief 

spe cies c omprising t he dri e d e xtrac t kn own as Ca pe a l oe s is A. f e r ox, 

wh i ch has been t he sub ject of most of t he i nve stigati on in t h is wor k . 

An outl i n e has been g ive n of the v ari ous type s of aloe s on t he 

commercial market, and the t e sts e mplo ye d t o d i fferentiate t hese . The 

pre paration and co lle ction of Cape aloes has been d e scribed, a nd t he 

c hemistry d iscussed . Since in mod e rn time s e mphasis is on t he rape utic 

action in r e lation t o chemical structur e , a n o t e on the phar ma co l ogic and 

physio logic a c tion h a s been include d . 

Aloe s (and its princ ipal g l ycoside alo in) have been the s ubje ct of 

much r e s e ar ch , and s everal assay methods have been e volved . Se veral of 

the s e are r e viewed, d ivided fo r c on venience into Bio logical a ssays and 

Che mical Assays . Of the latte r, a micro- analyt ica l me t hod use d f or all 

expe rimental wor k i s de scribe d . A de s cripti on is g ive n of the chr oma-

t ographi c s e paration b y t he th in laye r t e chnique of the c omponents of Ca pe 

aloe s, o f t he l ocal isation of the s e under ultra- viol e t light , and of spe c-

tropho tometr ic dete r minat ion of al o in at 360 n m. The me thod is suitable 

f or micr o qu an titi e s ( 30- 60 µg a l oin); with limi t s of accuracy of ~9 . 2% -

102 . 6%. 

Expe rime ntal Work . 

An i n v e stigation was made int o t he variati on tha t occurre d in the a l oin 

c ont ent of t he indiv i dual plan t in r e lation t o ( a ) the time of day , 

8 s / . . . . . 



(b) the month of the ye ar, and (c) t he we ather . 

Initially, aloin content in relation to leaf distribution was investigated, 

and it was ascertained t hat aloin followed a random distribution in leaves 

of the same plant, with minimum content variation occurring in neighbouring 

leaves on the same approximate level . 

Blthough little content variation occurred from day to day, a relatively 

large variation occ:.ll'red from month to month . The only weather factor appear -

ing to influence the overall seasonal variation was wind, aloin content being 

inversely proportional to both wind vel ocity and duration . Apart from this 

influence, th overall s e asonal picture was that aloin content ros e in the 

summer months , and dropped in the winte r(flowe ring ) s e ason . 

Aloin content in r e lation to geographical bcality was investigated . 

Both fresh aloe juice and lump aloe from several regions of the Cape (in 

particular, the Eastern Cape) were investigated, and showed relatively large 

variation from region to region . The ave rage aloin c ontent of fifte e n 

samples from twelve regions of the Cape (see table 4 (iv)) was circa 18% W/iv 

aloin (range 9 . 8% - 26 . 5%) . Re ference t o analyses by othe r workers (table 2(ii) 

shows similar figures (9% - 27 . 99%) . The altitude of each of the colle ction 

r egions was recorded , and altitude appeared t o have n o effe ct on aloin content 

of the boiled (lump aloes) sample s . The ave rage moisture content of lump 

aloes was circa 8% by weight . With r egard to aloe juice, considerable 

variat ion was experienced with respect t o stability, but most samples were 

stable for from one to four months with little aloin l oss . 

Apart from A. f ~r~~ ' several other aloe species have been employed f o r the 

manufacture of Cape aloe s . A review has been given of species named by 
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several authors as s ources of Cape aloes . Thirteen species apart fr om 

A. ferox were screened for possible aloin content (table 5 (i) , chromatographs 

thereof appearing in figures 3-9 . A. arborescens and A. africana both appear 

to contain alcin, and in quantities sui tab l e for commercial usage . Both 

these species appear to be neglected by South African alee e xporte rs , Furthe r ­

more, A. afr icana and its hybrids with A.fc rox contain two principle s chroma-

tographically simi lar t o alo in . These may be g lycosides whose aglycone is aloin . 

Lump aloe is the commodity usual l y appe aring on t he drug markets of 

Eruope and America . In c ons e quence, a l oe juice is boiled t o produce the 

lump aloe, some aloin being destro ye d in the process . Aloi~ is later 

extracted from the lump , To obviate t his heating ste p and the concommitant 

aloin l oss, it was attempted t o extract alo in dire ct fr om aloe juice . 

Several methods we re attempted, and these were methods recommended f or aloin 

extraction from the lump aloe , Few yie lded aloin in suitable quantities, but 

a solvent extraction method (t able 6 (ii) pr oduce d an amorphous product of 

good yield, and of a per centage purity c omparable t o certain commercial 

samples . 

The al o in l oss due to heating was the n the subj e ct of a mere detailed in-

vestigation . The c onventional Cape method of drying is in large drums over 

wood fires , and the resultin g alo in l oss was found to be high , r e sult .n g in a 

poor product for the market . Consequently , o t her drying methods were 
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investigated (table 7 (vi) ), most of which produced a better product , but 

not a l l of wh i ch we r e economically som1d . The best of these methods was 

that utilising a r otary drum drier , t he pr oduct (in powder or flake s) 

having l ost extreme ly little al o in . 
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