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it is found to consist of two, kinds-cellulur tissue and solid
'wood ; in roots, senti as the potatoe, the proportion of
woody fibre is smnalt in the earlier stages, but if allowed
to rcniainî in tîjo soit tilt ol, the wvoody part is mucli
larger, being incrensed at tic expense of tho other
iTiatter of the root. Starcli, next to %voody fibre, is inost
abundant and ruost important, and is one formn of the ingr'-dients wbicli couatitute the fond of aninais. T o o bt îî
this stàircm, talie the Ilour of any of thc grains and wasb it
with cotd water throngh a clotti or sieve ; a initky liquid
passeo througbi, nnd ileposits the starch iii the cold water.
Ouie of the tests of the presence of starcli is a solution of
iodine, wIiiclî invariably produces a blue colour wlien it
cornes in contact with starcli, and a vcry minute quantity
of starcli may be detcctcd in this way. Starch consiste; of
the saine eleinents us wuody fibre ; lîcceý, the facility of
the conversion of oue body into the other. Starch exista
largely in the seedi of plants, and in some moots. Gurn is
a proximate principle, iiext iii iruportince to tarcli, in a
greuîtvariety of ve etablcs ; it is obtaîned largoly from
the acacia tree, nuis aise prepared frorn a great nmber
of commoui fruit trees; the composition of gumn is the saune
as that of starcli and woody fibre ; it appears, tlîerefore,
that guin, starcb, and wvoody fibre, are both reprcsented by
carbon and wvater. Guin is fouuid in the roots of many
trees, aud it is a generat produet of the vegetable kingdorn.
Next to guin is sugar or saccharine mater ; in the sugar
cane, the inapte tree, &c., sugar exista in large quantity,
and is extractcd for use;- it rnay bc obtained front ma-ny
roots, such as the turnip, carret, and beet; iu the latter
it exisa la largo proportion, and sugar is manufactured
front beet in rirance ami Germnty ; its ebemical cmoi
tion is the sanie as the other three bodies, aud the= _ni
tuents are iu the saine proportions ; a va.riety of sugar
exista, ternied grape augar, which resembles cane sugar in
being leas soluble in water, and less sweet ; it is different
also in the proportion of its coustituenta, lîaving two times
more was'er tbau cane sugar. These four bodies, then,
woody fibre, starcli, guin, and sugar, consist o? these three
elements, carbon, hydrogen, and oxygen, and of these the
great bulk oveg-etabte produets conisistas. Tiiere are other
bodies whiclî appear along wvith thein, into which nitrogen
enters. The proportion of starcli in planta is as follows:

STARtCU PER CEZ'T.
Wlîeatflour . . . . 39 to 77

]3arley...............70
Oatincal, 7.. 0" 80
fluckivheat 52
Peas and beans, . . . 42 "143
rotatocs (water 75), . . 13 Il 15

There thus oppears to be a very sinail proportion of stach
in potatoca, but then we are to take into acceunt the large
quantity of water ; the other grains are nea:rly dry, white
ia the potatop there are 75 per cent of water, conseqnently
if weremove tbe water, theproportion ofstarch is relatively
large. 0f' the principles which containi nîtrogon, gluten is
the firat and most important. When the flour of wheat la
made int a dougli, and washed upon a sieve, a niilky fluid
passes tbrougli, froin which starch subsides, but on the
sieve romains a a sofi, tough, and clastie substance, with-
out taste and sineli ; thîs la gluten.. The otlier graina
yield it, but in less quantity than wheat; whea dy it
resembles glue but is dissolvedl by acids. Gluten is one of
the most nonrishiug substances we bave; its proportion
in grain is ns follows,.

Whest,...........8to 35
Rye, .' si15
Barley A 3 "4 6
Oasa...........2 s 5

-These 4ifferent piropor.tionà show us one reason whywheat
is moie nourisliing than axîy other grain ; it la the touih
elastie principle o? gluten that ýives flour the power of
swelling u1P in sponge and fermenting ; in cati it. ia sallî
in proporion and froîn est flour we cannot make the. saie
sjpgy bread. Thiiee la anoîher princîploaaseciaîed with
gluten, terined vcgetable albumen, toýdistiiguish it froin
animal albùmen, as tlie sanie prineiple exista là both àai-
ni sadvegtùblès ; the purest e.'unple a album Piuis the

white Of an egg; it lias the preporty of coagulaling when
heated, and bccomingsolid. If tuewaler used iniwashing
foeur to obinin gluten be heatcd ami allowed te boit, smati
particles subside, and theseare albumen ; when iL is moist
sud freali, it lias neilher taste nor sinell; it is insoluble in
%water and spirit of wine, but is dissolved by vinegar and
the nîkalica. The per centage of albumen ts, in

Wheat............. 1<>l
Rye . . 2
l3arley.......... ... 104S

Iu the fresli jîtices of plants snch as that of the cabbage
tee?, iL exista mueh more largely; whcn theso are tîeated
the albumen congulates ; gliuteii and albumen appear lu,
be as closety related le each other as sugar and starcli ;
they consiat o? the sanie clements, and arc capable cf aimi-
lar conformations; whien exposed te the air in amoistcued
condition, tlîey soon undergo, decoraposition, ýroducing
ammonia sud acetie acid or vinegar. Another important
princip le is diastase ; if matted barley Le crnshed and
znixed, %vitli a large quantity of alcohol, a wvhite powder
faits to the bottera, and tis is diastase; if~ %ve take a airai-
1er portion o? unmalted barley, none o? this diastase is pro.
duced, btit if the seeds have gcrmninated it is produced ; iL
is obvions fromn tbis that diastase is prodnced by the germi-
nating proces; it la Only found lin tie germ, andI remaixîs
tiere duritig the growth of tie plant, and when the first
bcaves are formed, whicli adsorb carbonie acid sud waler
front tbe air, iL disappoars. Another principle, kîudred te
tbis, la dextaine ; if ttîe solution froin the bartey Le ixlcc
with bîarch and heated te liaI? tlîe boat o? boîling water,
the whole o? the starcli is dissotved, and if the water Le
carefully evaporated, a ycllow powvder is obtained, and te
tlîis the naine cf dextaine bas been given. Diastase has

imntoga sugari enu at of dits wi oncrt 2,000
padrtcfstarclitinto sue r; henc if thne eeda e wercpe

fooeirfgereinatingi pwepr a i soutio o isae, pan, soun

lu consequence of ita being insoluble in water, it cannot Le
takean np by the yngpant ; for ibis reason diastase is
formed mît the poinit wbere the germ first riscs ; it la pro-
dnced frein the stareh utse]?, and, as soon as it la ?ormied it
renders the rest cf the starch soluble in water, sud there-
fore fit forenteringintothe vessels o? tbeplsîit; when.tbe
starcby maýtter is exbausted, the action of the diastase
cesses ; it ia only nccessary tillthîe leaves and rects -are
fully formed. Along wiîh this principle there are some
vegetabte acids, such as ecetie aeid and oxalie acid. Acetic
aeid is the moat extensivety diffused of the organie aeids ;
it la formed during germination, and exista in the sapa 'o?
many planta, but it us mo!,t largely produced during.the
fermentation o? vegetable producta : combining with the
aikalis IL forma salis which are soluble in ivater ; in the
fermentation of vegetable matter carbonie acid is evoived,
sud oxi'gen absorbed, and iL is frein changes o? ibis nature
that thîs acid la found la tue bases o? plants.. Oxalie eeid
has beemi already described ; as it dees not exiat iuîhè
soit, iL must be formed by the changes cafflcdon iii tue
vessela of tlîe plants. The other vegelable acida bcing
chiefly fond ln fruit sud fruit trees, sud scarcely existing
lu vegelables cultivaled for food, it is not necessary for ur
present purpose to notice thera.

Amoag tlhe many c.ontrli'ances by which man bas.sue-
ceeded ln convertîag thé wild productionsâ o? unitarned na-
ture liet bodies better tadspled to, bis artificial Wsits,nùôth-e
ing has produccd more ' st advan4ae or, promises* more
future profit than hyblridizing. We shaîl not refer in.tliis
place te wbat bas*been donc ia the animal kiagdom, but
confine tia attention o? t.he reader te lîs'effecta upea vege-
tàtion.

The pmaclice la reparded as oneo ver y reeentdate; and
so it la, tus an artificial procs, applied by rt6e1 definiti-


