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“NOTICE

E nf the (.en ;
‘,»zstanr:tcs be

'otudxe's. -

:tlsts were belected as vonsultami m revle“ and g _
nformatzon on eavh of the GR‘&S ubstanceu. . These R T
nices, were L

Quahned sef
: f'evaluate thej avazlable

vzchosen for. thelr e\pemence and 1udgmem w1th ouf; ¢ nal era lon l‘or balanc
n.‘the p )proprzate profeas lonal dxs< xplmes o -

' and breadt

The Select (ommxttee acoepts re Aons

: gmez ‘an-ental or £ o 'overnmental.-
'\Iembors of the S“xect Commnittee who

;bxlu\' fc. the vonte,x- f Lach report

person to appeax befor‘e the Select Commxttee ata publxc nearmg to mdke
oral presenta tion of data, information, and views on the substances covered

‘by the report.’ The data; iaformation, and views: presented at the heax‘mg
- are cansidered by the ‘Select Committee in reaching its final: conclusxons. :

o _chox {s ar¢ approved by the Select Committee and the Director of LSRO, and
L aubsequentlx reviewed and approved by the L.SRO- Advxsor) Committee (whu.h_:
: . ) consists of representanves of each constituent societv of FASEB) under
- authority delegated by the Evecutive Committee of the Fedeération Board. .

- Upon-completion of these review procedures the reports are: approved ard -
t.ransmxtted_to FDA by the Executive Director of FASER. - oo

S - : - While this is. a report of the’ Federat:on of American: Sometxes for '
ental Bmlogv, it does not necessarily reflect the opmxon of all of . PRI

- L 7_1’_&11:{_ -._n_dxvldual membexs of its constitient societies..
',u"‘ &\.pe‘.e./..ulf
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o -‘GRAS substances are: ex

: .basxs of smentmc data’ derived fro.
' the Code also indicates that expert

-'ffor such a heamng on- lxcomce, vIﬁvcvrr‘hxza and ammomated

As mdwatod in'the r‘nod I)rua and (‘osmet:c Act 21 L‘SC '32 I(s)}

tated n 21 ‘CER- 121. 1, - zsed Apnl l
174 \ means general roc, gnition of safety by e\perts quahfled bv
scnenttfxc tr’ammg and e\perwnce to evaluate the safetyv.of substanr‘es on’ tne
published Ixterature. Tius section of
dgment is to be- based on the' evaluatmn o
sting.or, for those substances used in

of results-of credible toxicological

- food pmor‘ to Januarv 1, 1958, ona reasoned. Judgment founded in e\cpenence
" with common tood use -and is: to 1ake: into account reasonabl ¥ antxczpated pat-
‘terns ot consumpuon, pumulauv ;

" appropriate for the utilization of &
- further (21 CFR 121.3) that it is impossible to provide . assurance thal any

: substance 1S absolureh salfe tor- human consumpt:on.

fects in the diet, and sal‘otv factors .
al e\pemmentat.on data. FDA irecoganizes

The Select-Commit tec on (.‘RAS Substames of I.SRO LS makmg its”.
evaluations of these substances in full recognition ‘of the forezoing: provxsmnq.

ln reaching its convlusmr= -on sateu thn Select (‘ommmeo, in aocordance e xth o

. _.‘S'br*vic"e- :
:i'\':r;,xma 22181,

The dovm men’ is a"allams from.the Natmnal I'm:hmca' Infor mauo"
U.S. Dopartmom of Cnmmeme. HER O BO\ ha,, Sprmgz‘;eld
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. 'glycvrrhlzx and submlts
- which:is intended for the:

‘shizin (CHg0ys), @ saponin in which an aglycene,. givcyrrheuc acid, is -

ect Comm'ttee on GRAS Substances has
on hcorxce, ;,lycyrrhzza and ammomated

"substances under the Fed_ :
L BALCKGRWNB ’szn'm’Aridg; .

Most commercxany a»axlable hcorzce ;(glvcyrrhma) 1s an- extract

o Qrepared from the roots and rhlzome -of Glyc

Llcomce has long been valued as- a remedv and is dlscusced 'msome
of the earliest medical literature:’ Even today, Ixcorzce IS stz!l consxdered

to have useful medlcmal propertles €3, 4).

An nnportant bzologlcally active constituent of hconce is glvcvr-“

‘linked to two molecules of glucuromc acid; -Alternative. names.’ for: ghcyr~ '
‘rhizin are glvcvrrmzxc acid, glycvrrlnzmw acid, . glycvrz'hetlmc acid.
glv;.osme, and 8, f'-glucuronido-glucuronide of gly -evrrhetic acid: (2 4;. 5). -

' The structural formula 1s
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A e e AL

N -g.lycyirrh,é'i:.ic acid

L B . : . A second gu,rc'osuie, 11qun~et1n, has been rapcrted in 1 corlce root
\ o : A £4), ln this substanc the: aglycone, lzquzretzbemn (a ﬂavanone) is: lmked
TR o . : to one glucose unit, | The structt.re propobed is: ’ s

e -
Pt -
'S




RS ouscogs-2e Lo
N EVAI.UATIO\’ oz~ Tm: HI-.AL'II .xspu"rs OF 1. ICORTC g, .
'-CLYCYRI‘HIZA AY\ID AMMONIA.tEJ GLYC:- RRmzzN o
AS FOOD INGREDIENTS e
- ' ’119?»4‘.} : R
. ijréﬁé‘red !"or S T I SR -
R - Bureau of Fnodc ' _‘:"' »
e R oo a_na Drug Admxmstratzon LT e i
S Department if Health,: Educanon. and Wei*'are ’ o
- : Wachmgton. D, C T : o
f' Contract ho. FD& 79-—83 K ' o . :,' .
BT - B u.\scsuuxfs RN
oE u*cwc*v : CoT ol
8. E ww .
3 3 -
m— ¢ - v ' ) e -
<. “s.‘ . L4 . " . - -




-
-

2SN

Cpamp o

EDA/&FF-?ﬁfS&

(3¢ Recipient’s Accuasion No.

F DAEF—GRA 362

35, Rg-pcm Date | -

11974_‘-'

No..

8. l-‘ulormmg l)r;.mzz.xuon R( e

. SCORS~28 .-

:!Q.;‘ l.'uuu.t, l.xsk lurkv(ni!‘.\'u. ’

| n, (umr.uf (sx ',

FDA 72-85

13.. Eype ot Repv.n & Period .

(»m‘ru d.

Final_ - 19"0 to date-

TS, Supptementary Nozes

16.: Aha‘".zc}ts

¢ gly r
or projected levels of us

'L'his l‘ePON‘-. by"a . upsj. £ qua fz.ed g ientxsts designated he Selec: Commi 't:ee g

JT7. Rey Coeds and Docuient Analysiss

- !75. liic;::ititgs Opcm!nd«d Tcms a

. FOR [UNUIMITED ‘RELEASE

e.lea.se bn'{: miced

FOR“ NY)S-)S '“EN- 3-72)

S USCOMMCC T4952-Fr2

an
-




EVAI UA'"!ON OF Hh HLA! TH ’-\SP_ (‘TS OF 3 I(.OI{IC E. S

C‘l Y(.\ RRHlZA A’\D A\l‘\ION!ATLD GI \c(‘\ RR!!IZI\

' AS roou II\GREDI}:.\TS R R IR

;'Pre;:)a-'red .for : . ‘
L Bureau of P_oods
Food and’ Drug Adr .
Departmentl-‘of Health, Ed : atm L and Welfare
Waehmgton,._ . Ca 2L

. Contract No. FDA 72-85

Lifé Smence's Research O!ﬁce e R A P R
Federatz { Amerloan Somenes co ‘

v




PN

. of consntuents n hcorxce extract-' .

0 «Glyéyrrhizin o TS0 o 20
S Reducmg sug,ars RS B
e Y

L8

p

TR Acbordmg to \heman (4); h»orlce extract is. oommercxally pre-- B
pared by maceratm -the roots.of tnp hcorme plant, extractmg with hot .~
water and Iiltermg, concentra’:mg the e\:tract to. abcut 207 percent moisture,
and pouring the product into molds. On cooling, - the extract solidifies to
a hard, br-own'sh black pr-oduct block licorice’. The yxexd of crude S
extract is 30 to 40 percent of the. root,’ "Recently licorice powder, which is
u..n.m’érated block hcorme. has bec"ms= a.n nrxportant commercxal product. .

o The htﬂ—-ature refers to an'*"nomated glvcvr h17m asa product

C of commercial :.mportance. Aooordmg to Larry et'al, (12}, this is pre- .
‘pared from &' ‘hot. water extract of licorice root by ¢ sulfuric acid prec 1pxtation
-'_“ollowed By. neutraiudtzon with diiute ammon 13.. .slorms and .\Zutlor (:)\ »

-4 -
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rhxz'n.

" -rhizin while. Itahan and Spamsh products contain f’f'om 12 to

- rhizin’ synergzzes the sweetnes
e that the flavor of ch colat

K in the Food Chemicdls Codex. - The U.S.: Pharmacopoexa" %

: monoammomum gbcyrr

. ’I‘he glycyrrhxzm content of hcorlce vames w1th the place of
. omgm. Omental block licorice .contains 20 pex‘cent or more

the substance (4). '

Ammomated trlycyrrmzm has been 1moortant to the’ food mdustry'ﬁ_.s L

" lumg actmn, Morms a’

£ suvcroseni t'e same‘worxe’ s 1 d
-potentiated about ‘35 percent whén ammo-
mated glycyrrhxzm is added to the food mix. ‘ ¥ ST

- ' No. specxﬁcatmns for lzcorxce- related substances have

crxbes glycyrrhxza (dmed rhiz.ome and roots of hcomce ani

. The current percentage use of hcoru,e- related substances ‘n
foods, accordmg to @ 1970 survey by-a National Research Counczl sub— i
commzttee {17), is given in Table I.

:_' vn the category ot‘ aplces, seascmngs, essentlal oxla, o:.ecresms, ’
.an_ natural extractxveb. R




Use of chorice-

Taﬁlé T '

i Y ¢ \
A 5\#' T o
Sl %
. “

alated Substances in Foods

“.Jﬁobd»categ§ty

Licorice A
Yoot

Licorire

*‘Licorice extrnct

Bcverages Type II - -
(alcoholic) -7 .-

“”“Lhewinb gum -

Baked goods, akiﬁg
 mixes -

Sug1r conlections - -

_ Eruaen dairy deqsnrts,

mixes

_Gexttxns, pu&dings,

fxllinps

Hard candy

.24-.400_ T

““eat ploducts ol

0.240 | 0.

;Bevura;es Typc I .
| {morialeoholic).

-Soff candy

Swent sauces, éoppinﬁs,

| syrups ’
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) u-=x‘ ated
3 ‘hmm in labh, L orin

total :usagé._d'gzrin';;'tlu; peri
[l CONSUAER EXPOSURE DATA

e (17) ha:, provxdc‘d
elatea suir" -

The \auonal heqeax (‘h ( nunt 1l subc onmuu"

pos:.zb e mtaheb per L om ,m of’ bnuv w uﬂht.

ttis- rec ognt ed that the ngurea cah nlalen for the daily 1make nf
licorice~ r'elated subatam s per Lllx)granl nl‘ bod\’ weight in the am Lrﬁup o
© 2.to 5 vears could t e dece vely 10\!., since most ¢hildren from age
2 10, mat_ur-xtv will v.'o gh Ie:w than 60 kgl i\ccordmgl\ »- the daily Toad of
g-re laru‘ substany 25 for ¢hi .‘rew weighing abnut "0 I\g ‘cruld be .
v Im:- A“.mr ma_ ahe: uﬂu*'esﬁndxc-;a!od.» ) :

. ( ertain otner ronsxderauons ha\-e bearing on tlw rcasonablunéba
of the figures in Table L - Fhie NRC subecminrittee; has. pomted ont. -!hat
~its calculatmm of” mta ¢s in most cases are overstated often By con- -
»uh-‘mble marr'mq. [‘hat d'ul\ human mtal\ea are ov er%m:eu for _
licorice-related :.ubatam @s is'borne out by the followi mg cale Llauon%. :

Othér (i.n‘ supplxed by the NRC subvommntec mdwate the. quam'tv”
of licorive- vexatc-:l 5 bbtancc used for food purpases ‘in the U mtod States
in 1970 (17T, These \R( ft,e‘dm.,s, compiled from industry reporta. aro

An explanation for such overstatemenis is detailed in Seition NI,
“Signifivance and Use of Datg in Safeiy Evaluations,.” of the NRC subdom-:.
rnm e's e >pmt {1 Th.  The Select € ummlttt‘o hnds this (’\pidndu(m x'orm'm-
abh_ .md cﬁncurs in the first recom *3' 'ndatmnjm section: 1 of the same
sreports ‘that “n orrh:'* 1o conduct a mwurate Eithy on the intake of
* substa <'¢‘¢ used in food processing mod (0 1~,umptmn data coiiected

OV

o specifi \aH;.' for this purnose are nee Jvd




r’ossibie Daily lntdke of I.zccricc Relatec. Substances

’Pable II

Total Intoke, me.

'Oss'moa. '

_6-3

1 mcs,

12- 23 mos . X

CAv

Max

AV

3.

B ar

T13:00]

T340[736.36(]

39,75

116,22

SOT 22067

PED

»s'.;_o_ -f 1%3,9‘2 -3

“fﬂnts by age groups.

*Cniculnttons bns?d on an qvetage aeight of - 60 kg for- hn ndult (19) and the iollowing estimeted weights of’ 'i? ; -
0-5 mos., 5 kg, 6~ 11 mos.. 8 kg, nnd 12-23 mus.. 11 kg (20) : . L
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' substa. ces.

Substamce [ MRC, ',iridividual...
‘ B ‘data: : ] S
'p'ox;;id's mig: per cap:.t:a'_»

_ o - ~ per day .
| Licorice root: . |. 9,871 )" 7478 | o.008
..'Licor:ice“éiétract: o o) 44,572 e ‘__""33i, 767 I 0.441
':—_,:Llcorl.ce cxtract powdar 1804735 136.920 1.786

;Anmonzated glycyrrhizmv : _' : ,1:'1,242' o '8,-5'1'7 0, 3.11 .

. Y,Tablne II'is" provided by:C'ensus Bur eau. btatlsncs"
'fm‘ the years 1935 101872

1,:028;:533 pounds (-}6/, 515 k), respectu ‘ely

. “S‘
i H13 Y
‘nonfood: products. and assumm" l S populanon o
O ntity of Hicorice root av axlahxc for consumpt : : _

: '_'per_ day, and 0.81 mg pe"' per son pez' day cu licorice cxiract. Tm:

: TABLE m o

Consum}glzcn of L:.corice-:elated Su‘bstances Based .on _:'
'l‘otal Quanczty Used Ammally in the United tates

_"Total 1970 Usage .in’ foods Estiﬁay‘;éé, ﬁ

11-‘ro-n NRC TabIe 11C (17), flgures assumed by NRC to be 60 percent of actual

\RC f:.gurc'; ad;ustcd to 100 perccnt and. converted to kg. .

‘Based on a U, S. populatxon of 210 milh.on.

‘.k on the Valldlt) of the consumptwn f].gure_s_ in.
). wmch show ‘that -

An .addltlonal che

-

mclusne, a\erage :
reot and- ligorice extract. were 45, §51,.876 pou

that .in the United States, 20 percent of the't al
in :tobaoco pxodm ts. 'lakl_g ;0 peroent

1g per; person o
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S . iu_u'*e lor 11(‘1‘ 'u'e 1*001 1::. auhsmmxal, ' lb’\vcr '1'h."ni"i‘hk.‘ -()rrt’hp(mth._ - A
At e
not reported any cons:dm‘at ul an a: oeptable daily mtakc fov cl !‘or ST : i -
licorice-related substances.” . - - . T R AP
N C IV BIOLOGICAL - STUDIES R
IS ’ . : . - . B
- R T
 glyvexrrhizinate t
R - "\‘.19",-(» g :-_ o
L unvhan«ed in !he fo es. Or'ai a'iz.um:n‘at /
U= -acid pr-nduced cssentiallv the same result Mn u frmum- ) : . :
A .»jlabelxerl Fplye vrrhetic dcid was. adnmustcu‘d mt mp( 1t mc-a]!\ 25 mg D T e
S - per ke of hody w ('mhﬂ to maie and mmalo aibmn rats, .o palet rage of 100 : ae
- percem of the label was. ahqcsrimd and then exereted w nhm 12 howes.- . ¢ L
. . through the bile into the feces (211 Fhe rate of excietion was n)uuv»-. ST :
. “when the substance was. orall\ admm;:.terz d at a.levelof 60 mg per-kgy R )
, an average of 83° pe ent of:the labeél was excreted in the feces and one . T .« .
percent in the urine.in ‘one 'to three davs. The bife comained three - '
- v - unidentified muabnm os of piveverhetic acid. -~ Parke o af. 21 n\x""este\d
L - that Carlat- €t al {6) might have made similar vbservations natl !hm ol : - :
’ C o Jected mie uver a lonLer perxod than 4 hours., . L e
L. o L ‘(lral adminiz,t ralion v-:‘axn:nt»@l:ﬂ_(xd eivevrrhizin (about’ 7 g per kg), )
L R mrmoanu‘mnm'n phvevephizinate about 2 g per ko), ambalveverhetie acid .
R . {about:1.5 @ per ku), to hilateraliv. ach‘enalv deinized rats, significantly
- Cdecreased sodium sutput and coused retention of arine 2200 UThe fiesy o
- - } : . \ :
L10 - '
‘\ - .
. H : ) F4 > -
.M : . L ",‘_ . -‘: o -
. "':‘.‘.:‘Q‘l . '.. ' -
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. ~hown that
"l' tmn m rat

, l-('éiti',a'rilnibx ;
. dais')‘ fo‘f' a wee

‘-rhnz.n dm reases the output of :
~found that p(‘tasmum a,l\'cvrrhxnnate (13 mg per kg cxallv‘ :
',:mternall\ “for two maonths, decreased e\pemmemal atheroscleros is in
_rabbits By 'devreabm;. the ammmt of ¢ hulesteral in the blond and redut ing
the ¢ hoh-aterol lec nhmw coeffic xent. : :

l-.;: per dayv) | c. !
- e«-tonnsed ral:_

to rats n! L!u \'rr}unn with dc\amethasnne mhxbu:. the de\amethabone- i

L rinduced atrnph\ ‘of the'! adrcm!», mdzcatma qdrenm ortical. aumulatlon :

B -bv the glverr hizin, Abanuma (31 found tiat glvevrrhizin van either’

- suppress nr-mtenqxf\' the action m’ coptisone in adren’ aleciomired rats, .
depenciru v 1he” immediate condiions, :«m can auppm sS tlw 1nh1‘~ztorv
adction of dexa e 1'..t~..-"e on the pituitarey.

T \an l\mu u!\ et al. (32} fed. Lhcvnhmu acid to mo fruman sub;ecte
_(nno with Addison’s dlseabc and nne w xth a jejunal ule «-r\ in an munh up. 0.
-2 pex‘ dav for unbpm iicd pariods Ihv urine of these. p'\!u it shm\ed
" no traces of ghvévrerhietic acid. . Ne data ‘un fecal excretion ore "crfmted
’Hm\z\"r, the investightors lbl)lﬂh‘d an apparoent . metabolite of the acid in:

©the urine which was unidentifiod except for its red coloy ‘and: absorption.

o maximem (535560 mnild when treatéd with sulturic acid,

1y -
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. : - cute and ‘Short-term. Toxicity b-tAu'dxes_* * .,
e chizin. salts admxmstered 1o mice ,
- . ( 8‘) and Kiosa! \ii;, nuh l‘es*lﬂls a

BERRER T R :_ A Table 1\

Acutc 'qucu\- of (.Ivvyrrhum balts m \hc vf BT ‘ SR s

l,;l)é;. P S l{%gfeiiernb_é: '

T

o orar fL 0 | ammonium (ci-ua’e){_ 1 12,%00 -
' ' v diammonium - - S 8,600 - o
petassium (crude) S12,400 - S s

N monopotassium ). 1,220 -
o -:_d1putassmm L 4 -:8,100
i . S LT : S LR
'&f.'f SR o SR . 107 3 v 1,070
o e : S0t diammonium - f . 1,250
o ' -} potassium (crude} j . - 1,260
. - Jpotassium | : 00
lintramuscular [ _ 695
|Subcutanedus . | monopotassium I 697

.

. |iniravenous -
“{Intraperitoneal

o

e} 0 &3 €3 adiml pedd 00 2w w3 05 o3

. hnne\ (94) using albino mice of both sexes, uported an intra- '

a’lil.{) .of ‘308 mg per' kg for glvcvrrhetw a< m. { pou nral or ’ N

La o ‘ ""-}u'fhas 510 zﬁgperkg.

o o e “Tocio (33} ubser\ ed that when: plgeons., received subcutancous
' (‘0>cs of «‘I cvrrhxnr of from 4.10 to 500 mg per kg of body wexght. they "

AR Co e hmms. (aumea ngs rcvef-'
S T of 1,000 mg per.kg rapidly bex
T " decreased urinary volume, and died wit

in.24 hours. In doés, intras

{ : venous doseés: of glyv virr'hvm of abotit 500 ‘mg-per kL were fatal. ~The - L

el . e -
e .- - . sanie dose given ‘subrutaneousiy produ‘ed onlyv a'slight dcpres:xon for .
.- s - . PO
¢ S . up to' 3 hours: by the oral-route,. tms ctose produced: almost no adverse e
A .. reaction. B ok
o . , , } ' _ N
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Over a 50 day penod

treatment was d1scont1nued

] -determined the hypertenswe
i stavices admmxstered aséshown :elow to male Wxstar rats overa permd
"o of. 10 tc Zo days. : :

erd et al., {34) gave oral' ¥ oses, to
f i) -,

' Route . -

: _Suhsfaf.n‘ce .

| Daily dose "
{mg per kgl -

intraperitoneal .

_ intraperitorieal

' Subcutaneous -

" ‘Oral -

“(Route br_fstai'e_di .

" Animeniated glycyrrhizin
" Tripotassium glyeyrrhizinate
) Amméniated’ glyvcyrfhiz in

| "Deglycyrrhizinated”
| licorice extract®

Gilycyrrhetic acid

{aand 2 isomers)

150 und 300 -

150°and 300

300

! oo

3060

ract o oniammg 3 to 4 pem ‘ent. glu v rr!u?m. as ¢ ompax ﬁd
23 peecent in lhe omemal ex vact. - :
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: blood pressure, -

’ cos.terone,

" per: day - for' & months.

“intubation, of up p to: 1000
Towing Mhedule (a 71

. An e‘c"en

Gordon (36

lood p eésure; and organ wezghts'all were mcreased. _

Fupmura and Okamoto (8) fed d1ammomum and dlpotassmm

' glycyrrhzzmates at "d’etary ievels of 001 (approxzmately 100 mg. ‘per-kg
- per day)and 0. 5 percentto rats for 90 days.. At the h1gher- level the

male animals show >d a slower fate-of wel,ght gain:than dxd the oontrols,’f'-: B

'a‘t -BULOPSY, no gross v !ustologxcal abnormahues were noted in the .
- organs. ‘Klosa- (11

sefved no untoward. effects \*.hcn rats were giv en TR P
pot.—lSsLuxn g},ycy vrhizinate (route \"K‘“”*"’" at'a leveri ol 80 g per kg - V S :

Léng:term Toxicity-'i‘vtudiés :

o " No reports of long-term studzes on. Iuomce-related subsfances R S _ \{‘w
. ihave been Iound. - . : . e : o P
_Spemal Studxes :}: s

o SR

Tesm of the tesvatoa; v of ammoniam glye; erhis mate ha\ e, ‘ween
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per E.g of the test :suBstam e,

'}cicz tho i’nl- -

109 albmc C {)—1 outbred mice. Dost.,d for 10 dax: (Bth -
‘through 15th day of geata*m'ﬂ. C aesaridn seztmn per-
- formed on 1 tlh day. .

108 rats o3y \"htar deru 2d stoc k. Dosed for 10 ‘da_.vs'-:
{(6th: through 15th day of. mum&wr) Caesarian section

"pfwfoz nied on 20th day.
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: ‘mal ,ernal or' t'etal survxval.

- glycyrrhxzm {38): It was found to be non—mulagcnu in

‘lethal assay at ot -al doses up:to: 5000 mg pei |
. abex'ratmns in ral benie marrow melaphasc th
- tered orally in do“:, up to 5000 myg: per: ki,

“in tissug- culturc \\'hen tested at levels up to. 1000 ‘g per mi, Resuhs
- therhost- medlatcd assay in mice .at oral levels
- up. to 5000 mg per kg and' uamg two !>41n10nvll

- studies gz'oatlv exceed c»tmutcd curr t,nl dwialy umsun*ptnon levels.

_licorice has causéd untoward effécts in human subjéets, An adultmule |
) devclopcd shoriness of bred uh, ankle, edom.x, ‘hea
elevated blood pressure.and appaz*e-nt hipokalemia;

: _\s_zhe:nfhe stopped. cdung the. candy. ' Another adult male consumed 2’ 35

the 1 Tegs and ankles and un eléevatediblood poessure qftcr pi OIOng,ex‘ eatifig
-of large amounts of licovice candy (1),

ndunknown amount ol Tantesite; ” an alcaholic drink thivoied wi

subject wa
antesite was no longer conswmed,- Two cen vrer 58 veuais obf who were

‘tlvvc.lopz d arier aI h\;:( rtension and severe meur oS ilur »vmploms with

- ’l-)o‘-“.ed for. 5 ‘\ys (Gth",thx ough 1015
Lacaavlan seclmn penorme( -on 151hy da

“53 -.i)ixtc:!i;béliéd' _bbl!s.-- Dosed for 13 day« (bth_: Hi ough
,18111 day of: geaiauon) Caesa: ian- aecuon pez l'on med on
mh day. S ; :

-vlt was concluded 1hat tho md' ated do;ages of ammoxuum «chvr
inate “had no' fet: atologmal efi‘eu and dxd not unf.womblv mﬂuence

g
oy

R

d on: ammoma’led L
ts*in the dominant <
LN £ p:'oduc d no (kﬁteuable
10s0mel- when adxm el
it produced.no: wlgmfu.ax S
uman embryonic. lung célls

lntugenxcz.y screenmg stu ies have been <o "u te

‘aberraUan in 1he anaphase. chx‘omobomea o

: of ammnioniated glydyrehizin .
straius and. one Sacchax o~ SRR
evels in all of thése! nittagenic -

imyces strain were gencr ally negative, Do

lhe Sclect Lommnwc is not awm (K of .m\ Hlll(h(‘u on’ ﬂu. })Qa.slblc : T
car'cmagcmu px operties of the g Llu\’ 1y hz/matcs. e

(‘on:.umpuon of ‘az ge.amounts of candv or bvvm-agea conlammg R

=he,” me.',t}uws‘s, o v'_“\/.'
autribuied 1o eating
700° g ‘of licorice candy. within 9 days (39).. The. svu*ploms d:s‘:xppc ared

lico bar every day for about & montlis und dueveloped o hyper telision. 7 s

with' "unpleasant cardiae sensations” (40).  Afier two weeks on da salt- ' o o
firee diet, bed rest, mildyg :,cdatwn and discontinuaice of the sandy he A
réturned to norn al A l-year-old girl (‘evvlopvd a cheonic edemaof - . 7

-lbstnll‘ﬂgt‘ from 11001 ice: c Wsoed -
llw s\.’mptoma R16] d}sappvdl' ' N

Five pcx'sons (agc un~ut<-el) o\pm ienc ed intoxic ation 1(1«1 dr mkuxg, : _

'h lidorice . S e
The chief: s\x.xpwnn Were !Apv-'u‘n:.mn and’ pul . ()m' ) L

*‘mmri to hive h\'p(v}uuomm. Recovery fol o \(»d when the

exiract (42},

chr OniC users of Hearice wer ¢ treated by “oum) (-t .11 (43) b ag=e lh(.y
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. was found to ‘check the | gro g rr LI W P
* withotit efiect. : : L o ; R __' R AT ST
- Revers (49} mvesugated the effectwenesq ef lxcorxce extract in ol ‘i\i‘.
treaung gastric ulcers in 45" pat1ents. Thrée times: datly. nauems were e .
" “treated: with ote- teaspoon per person of a preparation consmtmg of _ .
_+100°g. of powdered extract and 50.g-of water; progress'was checked with - R
' x-rays every two or iliree weeks. In- nearly two-thirds of the cases, - -
. .the ulcers disappeared. . This treatment of duodenal ulcers with licorice
extract was not as. effectwe 4% it was in the treatment of gas,tmc ulcers‘
_Edema occurred in some pauents hut ceased tn ocr-ur when dos«ge was
lowered or discontinued. -
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at1ve.~, ar e ab»ox hed
r‘-eted thy uug,h
xgebuve 1 act
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t}us report the Select Comzmttee concludes tba"t»

'There 1s no ev:dence m t.he avaxlabie mforma,uon s

-hether‘ o

£ e o
‘determme, w1thot.t :-vddltxonal uata.
a significant mcrease in consumpnon would

. constitute a dietar y hazard.
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