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1 kdyz byl proces destilace
zndmy feckym alchymis-
tim v Alexandrii a zafize-
ni k provadéni tohoto pro-

Ziberde arte ditillindi, de Simplicibus,
Bas buchder rechren bunft
suolailicren vie eingIge OIng

cesu je popsano
v prastarych chemickych
pojednanich, jako jsou
rukopisy Zosima

z Panopolisu v Hornim
Egypté z pfelomu 3. a 4.
stoleti', byl spiritus vini
objeven az pozd¢ji. Kli-
¢em k objevu alkoholu,
znamého jako aqua vitae
nebo aqua ardens, byly
pristroje umoznujici chlazeni kondenzatu, které se datuji
pfiblizng do 12. stoleti n.l. (cit.>’). Alkoholové destilace
jsou popsany ve dvoudilné monografii od Hieronyma
Brunschwiga ze Strassburgu® najmé pro piipravu 1é&eb-
nych napoji, ke kterym pattil historicky i jalovcovy desti-
lat dnes zvany ponejvice
gin. Je to aromatizovany
destilovany napoj
v souCasnosti vyrabény
z lihu obvykle ziskdavaného
ze zkvasené obilné zapary
s jalovcovymi bobulemi®
(coz je nepravy plod samici

S T e élétlce,' galbulus) ngovce
g‘g.. h&--!" obecnehg Juniperus
2N communis L., tzv. Juniperi
X pseudo-fructus, Juniperus
optimus qualis bacas, Juni-
peri  baccaea, Juniperi

fructus, jako hlavni aroma-
tickou pfisadou. Za ptivod-
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ce ginu je Casto myln¢ oznacovéan profesor mediciny na
univerzit¢ v Leidenu dr. Franciscus Dele Bo€, zndmy jako
dr. Sylvius’, ktery destiloval jalovcové bobule s lihovinami
v polovin¢ 17. stoleti, aby pfipravil levné diuretikum
a smichal tedy dvé mocopudné suroviny — jalovcovou
silici® a obilny destilat. Sylviovo prvenstvi miize byt zpo-
chybnéno faktem, Ze takovy népoj je popsan ve hie Philipa
Massingera The Duke of Milan z roku 1623. Pocatky ja-
lovcového destilatu 1ze vysledovat téZ u benediktinskych
mnichil z 11. stoleti v Salernu v jizni Italii, v klaStefe ob-
klopeném zvIlnénymi kopci a jalovci. Tito mnisi pouzivali
alchymicky alembik, ktery uzival i otec arabské alchymie
Abu Musa Jabir ibn Hayyan zvany Geber v Bagdadu na
dvofe chalifa Harina al-RaSida na konci 700. let n.l.
k ptipravé 1€ki, z nichz jeden byl destilovan z vina smise-
ného s bobulemi jalovce. Jalovec byl jako 1é¢iva bylina
znam po staleti. Rimané palili vétve jalovce kvili o¢isténi
a sttedovéci morovi 1ékafi naplnili zobaky svych strasidel-
nych masek jalovcem, aby je ochranili pfed ¢ernou smrti.
V celé Evropé podavali 1ékarnici jalovcova vina proti kas-
li, nachlazeni, bolestem a kie¢im, zfejmé podle uceni fec-
kého 1ékate Pedania Dioscoridea ze sedmdesatych let Léta
Pan&’. Nejstarsi holandsky recept na gin (Aqua Juniperi,
genererbessenwater) se nachazi v knize z roku 1551 od
Adama Lonicera'®. V némeckych zemich se vyrabél po-
dobné& Steinhdger & Wacholderbranntwein''; vyhlagkou
z roku 1688 udélil ,,velky kurfiit“ Frederick William
z Braniborska jako hrabé z Ravensbergu obyvatelim
Steinhagenu vyhradni vysadu destilovat tento alkohol
s ptichuti jalov&inek'?. Na Slovensku je takovy napoj, byt
mnohem siln€jsi chuti, zndm jako borovicka jiz od
16. stoleti, kdy takovou palenku jezuité po piichodu na
Turiec vyrab&li jako 16k''*. Nema to nic spoleéného
s borovici (Pinus), ale se slovenskym nazvem pro jalov¢in-
ky — borievky. Ve Slovinsku je to pak brinjevec a berrysh-
ka, v Srbsku klekovaca, kleka a podobné.

Borovicku Ize vyrabét pfimo i ze zkvaSené zapary
z rozdrcenych bobuli jalovce, protoze pokud dobie vyzraji,
obsahuji az 30 % cukrti, najme glukosy a fruktosy. Klasic-
ky postup citovany Codexem Agrol" (proti piivodnimu
receptu jsme nékteré nazvy ,,zmodernizovali®) bere 100 kg
drcenych jalov€inek, 300 1 vody a nechava kvasit pii 32 °C.
Ke smési se ptidava tzv. rozkvas z lihovarského drozdi,
siranu amonného a superfosfatu. Zkvasena zapara se desti-
luje a z destilatu se sbira silice (Oleum Juniperi bacca-
rum). Vypalky se smisi s bramborovym lihem a smés se
opét destiluje. Oba destilaty se smisi. Tak ze 100 kg ja-
lov¢inek ziskdme 12 1 borovi¢ky. Na rozdil od borovicky
Steffl'® ve svém klasickém receptafi bere na ,,holandsky
genévre 1,8 kg Cerstvych jalov¢inek, 151 vody a 10 196%
lihu, coz destiluje na 60 % (10 1). Tento destilat smicha
s 18,5 1 96% lihu, sirupem z 1,6 kg cukru, 800 ml vody
a 13 g kyseliny citronové, 4 g anyzové silice (Etheroleum
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Anisi vulgaris), 1 g silice z hotkych pomeranct (Oleum
Aurantii pericarpii) 8 g celerové silice (Apii aetheroleum
e fructibus) a ptida se 21 1 destilované vody. V jiném re-
ceptu pak piidava mimo jalovcové silice i samotnou boro-
vicku, brandy, skoficovou silici (Oleum Cinnamomi), po-
merancovou silici (Oleum Aurantii pericarpii), angeliko-
vou silici (Oleum Angelicae), puskvorcovou silici (Calami
aethereum).

V archivech se dochoval recept na slavny laboratorni
Juniperas'’, na ktery bereme 400 g rozmackanych jalovéi-
nek a 600 ml 70% lihu a macerujeme je 8 dni, tekutinu
slijeme a opakujeme maceraci jeSt¢ jednou. Jalov€inky
vylisujeme a extrakty spojime na esenci. Ke 2 1 50% lihu
pfiddme 7 ml esence, 5 kapek citronové silice (Oleum Ci-
tri). Smés destilujeme pies Vigreuxtuv deflegmator nejmé-
né 10 cm dlouhy a bereme destilat az do t.v. 90 °C. Desti-
lat zfedime destilovanou vodou na 50 %, pfidame 0,25 g
vanilkového cukru, 0,5 ml glycerinu a 1 kapku kyseliny
sirové p.a. V nékterych postupech je pfidavan pred destila-
ci i extrakt z jehli¢i kleCe (Pinus mugo) a borovice lesni
(Pinus sylvestris L.).

Nazev gin pochazi z francouzského nazvu pro jalov-
cové bobule (genievre), ktery Holand’ané pozménili na
genever (jenever) a poté zkratili na gin. Napoj byl ptene-
sen do Anglie vojaky vracejicimi se z Nizozemska jako
»holandska kuraz“ a byl nesmirn¢ popularni, najmé za
vlady britského krale Williama III. V 18. stoleti vytvofila
nadmérnd konzumace niz$imi vrstvami socidlni problém,
zvany'® m.j. ,ginova epidemie®, piestoze byl zpo&atku
prodavan v 1ékarnach jako 1ék na onemocnéni ledvin, Za-
ludku, lumbago (Gsttel), zlu¢ové kameny a dnu. Pocinaje
rokem 1736 pfiSel prvni zdkon z tzv. Gin Acts, jejichz
cilem bylo vybalancovat pomér cena/dan za napoj uréeny
pro vétsinu populace a soucasné zvysit piijmy vlady. Ani
zéakony konzumaci neomezily, béhem 19. stoleti vSak pro-
blém intoxikace mezi proletdfi oi moAAloi pretrvaval
a Charles Dickens ve svych roméanech popisuje hospody
znamé jako ,,ginové palace®, v té dob¢ bylo jen v Londyné
témeéf 10 tisic obchodid s kotalkami. Podavan byl v sile az
50 % (cit.'”) a nékdy, ke vii hriize, jako terpentynem ochu-
ceny obilny destilat®™, coz, ve v&i Gctd, neni tak uplné od
véci, protoze pies 50 % destilovatelné silice z jalov¢inek
predstavuje a-pinen®', jedna z hlavnich slozek terpentynu.

Suché anglické nebo americké giny maji vice piida-
nych dochucovadel nez nizozemské giny, které se také
nazyvaji Holland gins, Geneva, Genever nebo Schiedam
(destilacni centrum pobliz Rotterdamu), a kazda palirna
pouziva svij recept, ktery kromé bobuli jalovce pouziva
také byliny, jako jsou kofeny angeliky, kosatce a 1ékofice,
klry citronu a pomerance, skoficova kira, anyz, kmin,
kardamom, koriandr a fenykl. Holandské giny nemaji pii-
li§ vyraznou chut’, nez aby se dobie kombinovaly s jinymi
napoji, a obvykle se podavaji samotné nebo s vodou. Ke
konci 19. stoleti zacali pfedni londynsti lihovarnici vyrabét
novy neslazeny gin s pfidomkem ,,suchy* (t.j. neslazeny,
dry), a jesté pozdg¢ji ,,suchy Londynsky* (London dry), na
rozdil od ,,Plymouth gin®, ktery je slazeny. Obsahem cuk-
ru mezi londynskym suchym a plymouthskym je ,,0ld
Tom gin®.
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Gin se pil na lodich kralovského namofnictva (az
s 57 % alkoholu ,,Navy Strength*) ochucen trochou 1é¢i-
vych hot¢in Angostura (,,rizovy gin“) Gdajné proti moiské
nemoci”’. Gin po smichani s chininovou vodou slouzil
jako specificky prostfedek proti malarii v mnoha ¢astech
odlehlého britského impéria a dnes pfeziva jako ,,gin-
tonik®, a to dokonce v celém vesmiru (jynnan tonnyx, gee-
-N'N-T'N-ix)*.

V dnesni dobg, kdy se na svété vyrobi témér miliarda
litrh ginu rocné (za vice nez 15 miliard dolart);
s o¢ekdvanym ro¢nim pfirdstkem 6,7 % je gin velmi dob-
rou komoditou®. V soucasnosti jsou hlavnimi komponen-
tami na vyrobu ginu, typu London dry, krom& minimalné
37,5% alkoholu a samicich S$istic jalovce obecného
(Juniperus communis L.), nazky Kkoriandru setého
(Coriander sativum L.), citronova (Citrus limon L.) a po-
merancova kura (Citrus sinensis), kira kassie obecné
(Cassia fistula), koten kosatce (Iris florentina L.), semena
kardamomu (Elettaria cardamomum L.), kofen andéliky
1ékaiské (Angelica archangelica L.), skoficova kura
(Cinnamomum zeylandicum), kofen puskvorce (Acorus
calamus L.), nazky fenyklu (Foeniculum vulgare) a anyzu
(Pimpinella anisum), nazky Sabreje kminovitého (fimsky
kmin, Cuminum cynimum L.), jadra plodt mandloné obec-
né (Prunus amygdalus L.) a koten 1ékotice (Glycyrrhiza
glaba), maximélné 0,1 g I'! cukru a extrémné nizky podil
methanolu®. Bylo identifikovano pies 70 t&kavych slozek
odpovédnych za chut’ a vini londynského suchého ginu,
zejména pochdazejicich z jalovee a koriandru, monoterpe-
ni, seskviterpend a jejich oxidovanych derivati®. Sam
jalovec obsahuje az ptes 3 % silice. Slozeni te¢kavych frak-
ci z jalovce se znaéné 1isi, sestava se hlavné z monoterpe-
ni (58-85 %) s a-pinenem jako hlavni slozkou (10-76 %)
a z tady dalSich monoterpenil, zejména jsou zastoupeny
sabinen (1-28 %), B-pinen, B-myrcen, limonen a terpinen-
-4-ol; malé mnozstvi seskviterpenti (2—-10 %); aldehydy;
alkoholy; a dalii oxoslou¢eniny?’.

Mezi ,,aromatické komponenty* patii zejména
myrcen, limonen, 1,8-cineol, nonanal, linalool (smés lika-
reolu a koriandrolu), estragol (1-allyl-4-methoxybenzen),
trans-anetol, ve znac¢né kolisajicich koncentracich podle
vyrobce a znacky od 0,6 do 28 mg 1!, déle a-pinen, kam-
fen, terpinen-4-ol, limonen, humulon, jalovcovy kafr, bor-
neol, kadinen, §-karen, y-terpinen, p-cymen, rel-(2R,4S)-
-tetrahydro-4-methyl-2-(2-methyl-1-propenyl)-2 H-pyran
((2)-rose oxide), citronellal, citral, geraniol, hexanal, ok-
tanal, dekanal, (FE)-2-hexenal, (E)-2-decenal, (E,E)-2,6-
-nonadienal, kyseliny olejov4, linolova a linolenova®.
Obsazeny jsou i flavonoidy a fada bicyklickych diterpent
(obr. 1).

Co se tyc€e ucinkl ginu a jeho slozek na lidské zdravi,
pokud odhlédneme od samotného alkoholu, podivejme se
napt. na a-pinen (2,6,6-trimethyl-bicyklo[3.1.1]hept-2-en,
2-pinen, (+)-a-pinen, Acinten A, Leavo 95, NSC 7727, PC
500, Sylvapin A), jehoz je v destilovatelné jalovcové silici
i pres 50 % (cit.”"). Byla popsana §iroka kala jeho farma-
kologickych aktivit, véetné modulace rezistence na antibi-
otika, ucinek antikoagulacni, antimikrobidlni, antimykotic-
ky, antimalaricky, antileishmanicky (ni¢ivka), protizanétli-
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vy, analgeticky, anxiolyticky, dale gastroprotektivni, cyto-
protektivni, antikonvulzivni a neuroprotektivni, jakoz
1 jejich Gcinek proti oxidacnimu stresu, pankreatitidé, stre-
sem stimulované hypertermii a pulpalni bolesti**. Zjisténa
byla i inhibi¢ni aktivita na prsni rakovinu a leukemii*’, ba
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i na dalsi nadory™. Bylo patentovéno, 7¢ o-pinen mize
obnovit dopaminovy systém poskozeny metamfetami-
nem®'. Kromé jiného je a-pinen feromonovym atraktantem
pro znaény poéet druhti hmyzu**.
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Obr. 1. Hlavni sloZky odpovédné za chut’ a viini londynského suchého ginu
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0 0

(1R,5R)-(+)-a-pinen (18,58)-(—)-a-pinen

Pro poradek, pineny jsou 4 stereoisomery, (+)-a, (—)-0,
(+)-B, (-)-B, které maji velmi nizkou toxicitu™ a které jsou
dokonce znageny pro potravinaistvi jako GRAS?. Pokud
mluvime o a-pinenu, mluvime o smési (+)-a, (—)-a isome-
ra.

Jalov€inky jsou povazovany za diuretikum a mocové
antiseptikum, antidiabetikum a antihyperlipidemikum,

~~~~~

stimuluji pritok krve v panevni oblasti a déloze, usnadnuji
menstruaci, proti migrén¢, proti revmatickym a bolestivym
otoktim, stimuluji poceni, digestivum a proti mnohym
daldim problémim?®'***>. Jalovec byl v Indii zkoumén
i jako bylinné oralni kontraceptivum®®. Silice z jalové&inek
byla pouzita téz jako ,,zdravéj$i“ alternativa k dusitanu
sodnému pii vyrobé za sucha fermentovanych uzenin®’, ne
nadarmo veli spravna ,,lidova“ udici praxe (pokud neudi-
me piimo na kouti z jalovcového difeva) dat do ohné na
konec uzeni alespoii jalovcovou vétev (v CR je jalovec
bohuzel chranény).

Abychom uvedli informace i z druhé strany, némecti
farmaceuti uvadi, Ze pfi dlouhodobém uZivani nebo pfi
predavkovani plody jalovce miize dojit k poskozeni ledvin,
albuminurii a hematurii, negativni U¢inky jsou piipisovany
vysokému obsahu monoterpent, jako jsou pineny, a nizké-
mu obsahu terpinen-4-olu®®. Je popsana i otrava jalovco-
vym dehtem (Pix juniperi, obvykle z Juniperus oxycedrus
pouzivanym kdysi jako dermatologikum), ktera zpisobila
horecku, silnou hypotenzi, selhani ledvin, jaterni obtize
a kozni problémy’”. (Pfedavkovat se viak Ize i sacharosou,
je uvadéna LDs, = pies 29 g kg ', cit.*’.) Pokud by 3lo jiz
i o gin a podobné napoje, je jisté nabiledni i poSkozeni
jater a dalsi zdravotni rizika.

Aby n€kdy nedoslo k ptekladu typu vecerni petrklic¢o-
vy olej (evening primrose oil) ¢i guinejské prasatko
(guinea pig), musime upozornit na fakt, Ze ,,cotton gin* je
pfistroj na vyzriiovani bavilny, a nikoli gin vyrobeny
z plodi této rostliny.

Pfinasime tento prispévek jako ucebni text popisujici
riizné zajimavé aspekty chemie piirodnich latek***i pro-
to, Ze chceme takto reagovat na mnozstvi smyslenek, polo-
pravd a nesmysld, které jsou kolem ptirodnich sloucenin
dnes Sifeny. Je nabiledni, ze zkoumani pfirodnich latek
jakozto latek z obnovitelnych zdroju je jednou z cest, jak
lacinym a efektivnim zplsobem pfispét ku vSeobecnému
prospéchu®™**. Pokud se tak &ini s piirodni latkou, ktera
ma navic zanedbatelnou toxicitu, téméf nulové kontraindika-
ce a ktera je lidstvem pouzivana po tisice let, je jen dobfe.
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(1R,5R)-(+)-B-pinen (18,55)-(—)-p-pinen
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Although the distillation
process was known to
Greek alchemists in Alex-
andria, the equipment for
carrying out this process is
described in ancient chem-
ical treatises, such as the
manuscripts of Zosim of
Panopolis in Upper Egypt
from the turn of the 3™ and
4™ centuries', spiritus vini
was discovered only later.
The key to the discovery
of alcohol, known as aqua
vitae or aqua ardens, were
condensate coolers dating
back to the 12™ century A.D.**. Alcohol distillations are
described in a two-part monograph by Hieronymus
Brunschwig of Strasbourg®’ especially for the preparation
of medicinal drinks, which historically included juniper
distillates, now called gin. It is a flavoured distilled bever-
age currently made from alcohol, usually obtained from a
fermented cereal mash with
juniper berries® (which is
the false fruit of the female
cone, galbulus) of Juni-
perus communis L., also
known as Juniperi pseudo-
Sfructus, Juniperus optimus
qualis bacas, Juniperi Bac-
caea, Juniperi Fructus) as
the main aromatic ingredi-
ent. Professor of medicine
at the University of Leiden,
Dr. Franciscus Dele Bog,
known as doctor Sylvius’,
who distilled juniper ber-
ries with spirits in the mid-

Ziberde arre difillandi, de Simplicibus,
Bas buch et rechren bunft
suolailicren vie eingIge OIng

77 ST
SN ""ﬁ;’

dle of the 17™ century to prepare a cheap diuretic and thus
mixed two diuretic raw materials — juniper essential oil®
and grain distillate. Sylvius' primacy can be called into
question by the fact that such a drink is described in Philip
Massinger's play, The Duke of Milan from 1623. The be-
ginnings of juniper distillate can also be traced to 11™ cen-
tury Benedictine monks in Salerno, southern Italy, in
a convent surrounded by rolling hills and junipers. These
monks used an alchemical alembic, which was also used
by the father of Arabic alchemy Abu Musa Jabir ibn Hay-
yan called Geber in Baghdad at the court of Caliph, Harun
al-Rashid, in the late 700s A.D. to prepare medicines, one
of which was distilled from wine mixed with juniper ber-
ries. Juniper has been known as a medicinal herb for cen-
turies. The Romans burned juniper branches for cleansing,
and medieval plague doctors filled the beaks of their
haunting masks with juniper to protect them from the
Black death. Across Europe, pharmacists served juniper
wines against cough, colds, pains, and cramps, apparently
according to the teachings of the Greek physician Pedanius
Dioscorides from the 70s A.D.’. The oldest Dutch recipe
for gin (Aqua Juniperi, genererbessenwater) can be found
in a book from 1551 by Adam Lonicer'’. Steinhéger and
Wacholderbranntwein were similarly produced in the Ger-
man lands''; by the decree of 1688, the "Grand Elector"
Frederick William of Brandenburg, as Earl of Ravensberg,
granted the people of Steinhagen the exclusive privilege of
distilling this alcohol with the flavour of juniper'?. In Slo-
vakia, such a drink, although much stronger in taste, has
been known as borovicka since the 16™ century, when the
Jesuits produced such brandy as a medicine after arriving
in Turiec*'. It has nothing to do with pine (in Czech
"borovice" Pinus) but with the Slovak name for juniper
berries — borievky. In Slovenia, it is brinjevec, berryshka,
in Serbia, klekovaca, kleka, and the like.

Borovicka (juniper brandy) can also be made directly
from fermented mash from crushed juniper berries, be-
cause if they ripen well, they contain up to 30% sugars,
especially glucose and fructose. The classical procedure
cited by Codex Agrol" (against the original recipe, we
"modernized" some names) takes 100 kg of crushed juni-
per berries, 300 L of water and lets it ferment at 32 °C.
The so-called "fermentation starter" from brewery yeast
ammonium sulphate and superphosphate was added to the
mixture. The fermented mash is distilled and the essential
oil (Oleum Juniperi baccarum) is collected from the distil-
late. The "dry" residues are mixed with potato alcohol and
the mixture is distilled again. The two distillates are
mixed. Therefore, from 100 kg of juniper berries we get
12 L of borovitka. Unlike the borovidka Steffl'® in his
classic recipe for "Dutch genévre" takes 1.8 kg of fresh
juniper berries, 15 L of water, and 10 L of 96% alcohol,
which distils to 60% (10 L). This distillate is mixed with
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18.5 L of 96% alcohol, 1.6 kg of sugar syrup from 800 mL
of water, and 13 g of citric acid, 4 g of anise essential oil
(Etheroleum Anisi vulgaris), 1 g of bitter orange essential
oil (Oleum Aurantii pericarpii), 8 g of celery oil (Apii
aetheroleum e fructibus) and finally 21 L of distilled water
added. In another recipe, in addition to juniper essential
oil, it also adds borovicka itself, brandy, cinnamon essen-
tial oil (Oleum Cinnamomi), orange essential oil (Oleum
Aurantii pericarpii), angelica essential oil (Oleum Angeli-
cae), and calamus oil (Calami aethereum).

A recipe for a famous laboratory Junipera$ has been
preserved in the archives”, on which we take 400 g of
crushed juniper berries and 600 mL of 70% alcohol and
macerate them for § days, drain the liquid and repeat the
maceration once more. We press the junipers and combine
the extracts to get the essence. To 2 L of 50% alcohol, add
7 mL of essence, 5 drops of lemon essential oil (Oleum
Citri). Distil the mixture via the Vigreux dephlegmator at
least 10 cm long and take the distillate until b.p. 90 °C.
Dilute the distillate to 50% with distilled water, add 0.25 g
of vanilla sugar, 0.5 mL of glycerine, and 1 drop of sulfu-
ric acid p.a. In some processes, an extract of needles of
dwarf mountain pine (Pinus mugo) and needles of Europe-
an red pine (Pinus sylvestris L.) is added before distilla-
tion.

The name gin comes from the French name for juni-
per berries (geni¢vre), which the Dutch changed to gen-
ever (jenever) and then shortened to gin. The drink was
transferred to England by soldiers returning from the Neth-
erlands as "Dutch courage" and was extremely popular,
especially during the reign of British King William III. In
the 18™ century, excessive consumption by the lower clas-
ses created a social problem, called'® i.a. a "gin epidemic",
although it was initially sold in pharmacies as a cure for
kidney, stomach, lumbago, gallstones, and gout. Begin-
ning in 1736, the first law came from the so-called Gin
Acts, the aim of which was to balance the price / tax ratio
for a drink intended for the majority of the population and
at the same time increase government revenues. Even the
laws did not restrict consumption, but during the 19" cen-
tury the problem of intoxication among proletarians oi
moAAoi prolonged and Charles Dickens in his novels de-
scribed pubs known as "gin palaces", at which time there
were almost 10,000 liquor stores in London alone. It was
administered in a strength of up to 50% (ref.') and some-
times, to the horror, a turpentine-flavoured grain distil-
late®, which, in all respect, is not entirely out of question,
because over 50% of distillable juniper berries essential oil
is a-pinene?', one of main components of turpentine.

Dry English or American gins have more flavourings
added than Dutch gins, also called Holland gins, Geneva,
Genever, or Schiedam (a distillation centre near Rotter-
dam), and each distillery uses its own recipe, which uses
herbs such as angelica roots in addition to juniper berries,
irises and liquorice, lemon and orange peel, cinnamon
peel, anise, cumin, cardamom, coriander and fennel. Dutch
gins do not taste very good to combine well with other
drinks and are usually served alone or with water. Towards
the end of the 19™ century, leading London distilleries
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began producing new unsweetened gin with the nickname
"dry", and even later "dry London", in contrast to
"Plymouth gin", which is sweetened. In the sugar content
between London's dry and Plymouth's is "Old Tom gin".

Gin was drunk on Royal Navy ships (with up to 57%
"Navy Strength" alcohol) flavoured with a bit of the me-
dicinal bitters Angostura ("pink gin") allegedly against
seasickness?. Gin, when mixed with quinine water (tonic
water), was served as a specific antimalarial agent in many
parts of the remote British Empire and today survives as
a "gin-tonic" even throughout the universe (jynnan tonnyx,
gee-N'N-T'N-ix)*.

Today, the world produces nearly a billion litres of
gin a year (for more than $ 15 billion); with an expected
annual increase of 6.7%, gin is a very good commodity**.
At present, the main components for the production of gin,
London dry type, in addition to at least 37.5% alcohol and
female "cones" of juniper (Juniperus communis L.), cori-
ander achenes (Coriander sativum L.), lemon (Citrus
limon L.) and orange peel (Citrus sinensis), cassia bark
(Cassia fistula), iris root (Iris florentina L.), cardamom
seeds (Elettaria cardamomum L.), angelica root (Angelica
archangelica L.), cinnamon bark (Cinnamomum zey-
landicum), calamus root (Acorus calamus L.), achenes of
fennel (Foeniculum vulgare), anise (Pimpinella anisum),
ans of cumin (Cuminum cynimum L.), bitter almonds
(Prunus amygdalus L.) and liquorice root (Glycyrrhyza
glaba), a maximum of 0.1 g L' sugar and an extremely
low methanol content”. Over 70 volatile constituents have
been identified, responsible for the taste and smell of Lon-
don dry gin, mainly derived from juniper and coriander,
monoterpenes, sesquiterpenes and their oxidised deriva-
tives”®. Juniper itself contains up to over 3% essential oil.
The composition of volatile fractions from juniper varies
considerably, consisting mainly of monoterpenes (58—-85%)
with o-pinene as the main component (10-76%), and
a number of other monoterpenes, mainly sabinene (1-28%),
B-pinene, P-myrcene, limonene and terpinen-4-ol; small
amount of sesquiterpenes (2—10%); aldehydes; alcohols;
and other oxo compounds~'.

The "aromatic components" include in particular myr-
cene, limonene, 1,8-cineole, nonanal, linalool (mixture of
licareol and coriandrol), estragole (1-allyl-4-methoxy-
benzene), trans-anethole, in significantly varying concen-
trations according to manufacturer and brand from 0.6 to
28 mg L', further a-pinene, camphene, terpinen-4-ol,
limonene, humulone, juniper camphor, borneol, cadinene,
d-carene, y-terpinene, p-cymene, rel-(2R,4S5)-tetrahydro-4-
-methyl-2-(2-methyl-1-propenyl)-2H-pyrane ((Z)-rose oxide),
citronellal, citral, geraniol, hexanal, octanal, decanal,
(E)-2-hexenal, (E)-2-decenal, (E,E)-2,6-nonadienal, oleic,
linoleic and linolenic acids?. Flavonoids and a number of
bicyclic diterpenes are also present.

Regarding the effects of gin and its components on
human health, apart from the alcohol itself, let us look at,
for example, o-pinene (2,6,6-trimethyl-bicyclo[3.1.1]hept-
-2-ene, 2-pinene, (+)-a-pinene, Acinten A, Leavo 95, NSC
7727, PC 500, Sylvapin A) of which more than 50% is in
distillable juniper essential oil*". A wide range of its phar-
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macological activities have been described, including
modulation of antibiotic resistance, anticoagulant, antimi-
crobial, antifungal, antimalarial, antileishmanic, anti-
inflammatory, analgesic, anxiolytic, gastroprotective, cyto-
protective, anticonvulsant, anti-convulsant and neuropro-
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tective effects, against pancreatitis, stress-stimulated hy-
perthermia and pulpal pain®®. Inhibitory activity against
breast cancer and leukaemia was also found?”, and on
more tumours®’. It has been patented that a-pinene can
restore the methamphetamine-damaged dopamine sys-
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Fig. 1. The main ingredients responsible for the taste and smell of London dry gin
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(1R,5R)-(+)-0-pinene (18,55)-(—)-a-pinene

tem®'. Among other things, a-pinene is a pheromone at-
tractant for a large number of insect species™.

For exactness, pinenes are 4 stereoisomers, (+)-a, (—)-a,
(+)-B, and (-)-B, which have very low toxicity®® and which
are even labelled for the food industry as GRAS™. If we
talk about o-pinene, we are talking about a mixture of
(+)-a, (—)-o isomers.

Juniper berries are considered a diuretic and urinary
antiseptic, antidiabetic and antihyperlipidemic, anti-
inflammatory, anti-flatulence, and watery, stimulant of
blood flow in the pelvic area and uterus, to facilitate men-
struation, migraine, rheumatic and painful swelling, stimu-
late further sweating and digestion and many other prob-
lems?'***>. Juniper has also been studied in India as an
herbal oral contraceptive®®. Juniper oil has also been used
as a "healthier" alternative to sodium nitrite in the produc-
tion of dry fermented smoked meat products™, it is not for
nothing that the good "folk" smoking practice (if we do
not smoke directly on juniper wood smoke) dictates at
least a juniper branch in the fire at the end of smoking
(unfortunately in the Czech Republic, juniper is protected
by law).

To provide information on the other hand, German
pharmacists report that long-term use or overdose of juni-
per berries can lead to kidney damage, albuminuria, and
haematuria; negative effects are attributed to the high con-
tent of monoterpenes, such as pinenes, and the low content
of terpinen-4-ol°®. Juniper tar (Pix juniperi, usually from
Juniperus oxycedrus, once used as a dermatological agent)
poisoning has also been described, which has caused fever,
severe hyPotension, kidney failure, liver problems and skin
problems °. (However, sucrose can also be overdosed,
LD50 = over 29 g kg ', ref.*’) If it is already gin and simi-
lar drinks, liver damage and other health risks are certainly
obvious.

In order not to translate the terms as evening primrose
oil (which is sometimes translated to Czech as the oil of
"evening"primroses (vecerni petrklicovy olej) or guinea
pig as "Guinea piglet" (guinejské prasatko), we must point
out the fact that "cotton gin" is a device for ginning cotton
and not gin made from the fruits of this plant.

We present this paper as a textbook describing vari-
ous interesting aspects of the chemistry of natural sub-
stances*** also because we want to react in this way to the
number of ideas, half-truths, and nonsenses that are spread
around natural compounds today. It is clear that the study
of natural substances, such as substances from renewable
sources, is one of the ways to contribute cheaply and effec-
tively to the general good***. If this is done with a natural
substance which, moreover, has negligible toxicity, almost
zero contraindications, and which has been used by man-
kind for thousands of years, it is only beneficial.

(1R,5R)-(+)-p-pinene

(18,55)-(—)-p-pinene
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Abstract

Distilled drinks with juniper have been known for

centuries for their medicinal capacity as well as for their
taste, flavor and popularity. A brief history of such bever-
ages is described and a list of chemical compounds respon-
sible for their taste and aroma is given. The biological
properties of the basic taste and aroma components are
also presented.
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