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Fiz. 103.—Appearances of the Field in the Half-shadow Saccharimeter.,

FiG. 104.—Appearances of the Field in the Triple-shade Saccharimeter.
[Te face p. g477.











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FLATE 1.

CEREALS.

FIGd l?L—Bﬂ.I‘IE}ﬁ HTIH. F“:‘h r-z:-r‘_.ﬂarlezrl }{55.
Transverse section, showing in order, pericarp, Surface view of epidermis with hairs.
seed coats, aleurone layver, and starch cells.

S

Fic. 123.—Barley, X125. Fic. 124.—Barley Starch, 220,
Surface view of upper chaff layer.












PLATE III.

CEREALS.

Fia. 120.— Buckwheat Starch, »11o. Fiz. 130.—Corn, * 110.
Starch grains in masscs. Transverse section through pericarp, seed coat,
proteid layer, and part of endosperm, showing
starch cells.

Fic. 131.—Comn, x 110, FiG. 132.—Corn, X 110.
Surface view showing two layers of the mesocarp. Surface section. Proteid layer.






PLATE IV.

CEREALS.

Fic. 133.—Corn Starch, 220, Fic. 133.—Corn Starch, * 220,
With polarized light.

Fie. 135.—0at, X110, Fio. 136.—0at, 110,
Transverse section through chaff. Surface section.  Proteid layer with fragments of
epidermis and hairs






PLATE V.,

CEREALS.

Fio. 137.—0at, X110 Fic. 138.—0Oat, Xgs5.
Surface view of upper chafl layer. Surface view of epidermis and hairs.

Fiz. 130.—Cat Starch, X220, Fia. 14o.—Rice, X110
Transverse section through seed coat and part of
endosperm






PLATE VL

CEREALS.

Fic. 141.—Rice, X110, F16. 142 —Rice, X110,
Surface section through starch cells. Surface view of upper chaff layer

Frg. 143.—Rice Starch, > 220 Fic. 144.—Rye, 18
Transverse section through the entire grain,






PLATE VII.

CEREALS.

FiG. 145.—Fye, XI11e, Fic. 146.—Rye, ¥ 110,
Transverse section through pericarp, seed coat, Surface view of epidermis and underlying layers.
aleurone layer, and starch cells of endosperm.

o 3

Fiz. 147.—Rye, ¥ 110, Fio. 148.—Rye Starch, 220,
Surface view of epidermis and of seed coat.






PLATE VIII.

CEREALS.

Fic. 140.—Wheat, > 110, Fic. 150.—Wheat, * 110,

Transverse section through pericarp, seed coat,  Surface view of ouer and inner epidermis  Also
proteid layer, and starch cells of endosperm. showing profeid laver

Fic. r5z.—Wheat, X110, F1c. 152.—Wheat Suarch. X 2zo0.
Surface view of epidermis, with hairs,






FLATE IX.

LEGUMES.

FIg. 153 —Bean, X 110, Fic. 154.—Bean Starch, X 220
Transverse section through starch cells.

Fig. 155.—Bean, ¥ r1o. Fig. 156.—Lentil, ¥ 110.

Transverse section through hull, showing palisade Transverse section through hull and part of endo-
cells of epidermis, and underlying hypoderma. sperm, showing some of the starch cells.






PLATE X.

LEGUMES.

Fia 157 —Lentil, 110, Fi1G. 158.—Pea, 110,

Surface view of epidermis. Transverse section through hull and seed coal,
showing outer palisade cells and underlying
hypoderma.

Fio. 150.—Pea. X110 FiG. 160.—Pea, X 110.
Surface section through base of palisade layer. Powdered pea hulls.






PLATE XI.

LEGUMES.

Fic. 16r.—Fea, ¥ 110. Fre. 16z, —Pea, 110,
Surface view of palisade cells. Transverse seetion through starch cells.

Frc. 163.—Pea, *30. Fio. 164—Pea Starch X 225
Transverse section through starch cells.






PLATE XII.

MISCELLANEOUS STARCHES.

Fig. 165.—Polato Starch, 220, FiG. 166.—Potato Starch, X 222,
With polarized light.

Fic. 107.—Arrowroot Starch, X 220, FiG. :68.—Tapioca Starch, » z2za.
(Cnassava.)






PLATE XIII.

TURMERIC. SAGO.

Fie. 160.—Turmeric, X yo. Fiz. 170.—Turmeric, 3 110.
Transverse section through rhizome. Longitudinal section. Note spiral duects through
the center.

F1G. 171.—Powdered Turmeric, X 110 Fro. 172.—Sago Starch, 220

Showing starch grains, fragments of cell tissue,
coloring matter, etc.






PLATE XIV.

COFFEE.

Fie. 173—Raw Coffee, x110. Fic. 174.—Roasted Coffee, X 130.
Transverse section of outer portion of endosperm.  Transverse section through parenchyma of endo-
§perm.

Fic. 175.—Coffee, X110 Fic. 176.—Coffee, X 11

Surface view of seed coat. Roasted, ground coffee, showing fragments of
endosperm parenchyma and of seed coat.






PLATE XV,

COFFEE. CHICORY.

s

Fio. 177.—Adulterated Coffee, 2130, Fi6. 178.—Adulierated Coffee, X 130.

Dark masses of roasted pea starch are shown, The vascular ducts of chicory show most con-
with transparent fragmentz of the palisade spicuously in this field.

cells of the pea-hull.

Fic. 179.—Chicory, X 25. Fic. 180.—Chicory, > 1o,
Transverse section through the root. Transverse section.






PLATE XVI.

CHICORY. COCOA.

Fic. 181.—Chicory, X110. F16. 182.—Chicory, X 11c
Tangential section, showing reticulated ducts and  Radial section, showing bark parenchyma and
wood parenchyma. milk ducts.

F1G. 183 —Chicory, X110, F1G. 183.—Cocoa, X110
Roasted and ground, showing fragments of Transverse seciton through periphery of seed,
ducts and other tissues. seed eoats, and cotvledon.






PLATE XVIL.

COCOA.

L -
h j,l;;.'.rfﬁ aroa
Fiz, 185.—Powdered Cocoa, ¥ 110, Fig. 136.—Adulterated Corou, ¥ 11s
Showing admixture of arrowrcot with the cocoa
powder.

Fic 187.—Cocoa Shell, = 1o, Fic. 188.—Cocoa Shell, X 110,
Transverse section through epidermis, pulp, and Longitudinal section through shell
mucilaginous layers of the pericarp and seed
coat.






PLATE XVIII.

TEA. SPICES.

FiG. 139.—Tea, X355 Fic. 1go.—Tea, * 11o.
Transverse scction through midrib of leaf., Note Surface view of lower epidermis, with stomata and
the palisade layer below the upper epidermis, one of the hairs.

the inner wood wvessels above the center, and
the parenchyma of the pulp.

Fic. 1g1.—Allspice, X o. Fic. 1gz2.—Allspice. » jo.
Transverse section through the entire berry, show-  Transverse section through pericarp. showing il
ing the two cells, with kidney shaped seed in gpaces and stone cells

each.
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PLATE XIX

SPICES.

Fro. 193 ~—Allspice Seed ¥ 110, FiG. 104.—Allspice Seed, 110,
Transverse section through seed shell and part of  Transverse section through the resinous portion of
embryo, showing starch cells. the seed coat, showing port wire colored lumps

of Eum or resin.

Fic. 195 —Powdered Allspice, ¥ 110, Fic. 196.—Adulterated Allspice, % 110,

1 i 1 nd starch. Showing a large fragment of the seed skin of
Showing stone cells, resinous lumps, a g rgmrc rl:ﬁ: aenb el th






PLATE XX.

SPICES.

R
Fic. 197.—Cassia Bark, ¥ 4s. Fic. 198.—Cassia Bark, %45,
Transverse section through the bark. Longitudinal section.

Fic. 1gg.—Cassia Bark, *1ro. FiG. zo0.—Cassia Bark, ¥ 110.
Transverse section, ﬁlm'ﬂ.'[ng cotk cells, parenchy- Longitudinal section, showing bunches of bast
ma, and stone cells. fibers at the left, starch cells in the center, and

stone cells at the right.






PLATE XXL

SPICES.

F1z. zo1.—Cevlon Cinnamon Bark, 110, Fi1G. 202 —Ceylon Cinnamon Bark, > 112

Transverse section, .t;hnwingl many bast fibers and  Longitudinal section, showing bast fibers, stone
starch cells. cellz, and parenchyma.

Fio. m;.—Pawdurcd Cassia, ¥iio. F1e. 2eq4.—Powdered Cassia, 110,
Showing stone cells, starch, and corky tissue. Showing bast fibers and starch.






PLATE XXIL

SPICES.

FiG. 205.—Powdered Cassia, % 110, FiG. 206.—Adulterated Cassia, ¥ 110.
Showing large bast fiber and starch grains. A mass of foreign bark.

Fic. 207 —Cayenne, X110, Fio. zo8.—Cayenne, ¥ 110,
Transverse section through pericarp. Transverse section through seed coat and part of
endosperm. Collapsed parenchyma eclls sepa
rate endosperm from long epidermal cells,






PLATE XXIII.

SPICES.

Fii. zop.—Cayenne, %110 F16, 210.—Cayenne, X 110.
surface view of fruit epidermis, Surface view of twe lavers of seed coat

Fi. 211.—Powdered Cayenne, <110, Fiz, 212.—Powdered Cayenne, %110,
A large mass of fruit epidermis. Showing chiefly two of the seed coat layers.






PLATE XXIV.

SPICES.

FIG. 21 3.—Adulterated Cayenne, X 130. Fi5. 214.—Adulterated Cayenne, ¥ 214,

Corn and wheat starch and cocoanut shells appear  The central mass is ground red wood, surrounded
chiefly. A bit of cayvenne is shown at the right. by corn starch grains.

Fig. 215.—Clove, < 63. FiG. 216.—Clove, » 11o.

Transverse section from the center outward to  Transverse section near epidermis, showing large
epidermis, showing parenchyma. oil cavities.






PLATE XXV,

SPICES.

F1z. zr7.—Clove, 28, Fio. 218 —Clove, 70,
Longiturdinal section through entire clove. Central longitudinal section, showing duct bundles.

-

Fic. 220.—Powdered Cloves, X130

Fic 21 —Clove, X110, : ! :
Surface view of epidermis Dense, spongy tissue, with small oil drops.






PLATE XXVI.

SPICES.

Fic. 221, —Clove Stem, ¥ 7e. Fig. 222.—Clove Stem, 25,

Transverse section through outer part of stem, Central longitudinal section through entire stem,
showing hast fibers at the left, parenchyma in showing bast filers in the center, and stone cells
the center, and stone cells near the epidermis. at the right.

Fig. 223.—Clove Stem, X 7o, F1G. 224 —Powdered Clove Stems, =11,

Longitudinal section, showing the stone cells. Showing fragments of tissues, stone cells, and bast
fibers.






PLATE XXVIIL.

SPICES.

Sl

Fic. gzs,—PﬂNﬂﬁd Clove Stems, » 110, Fiz. 226, —Adulterated Cloves, 13
Showing bundle of bast fibers. Showing chiefly stone cells of cocoanut shells.

e

Fic. 228.—Ginger, X 110,
Transverse section, showing starch cells with
contents.

Fig. 2a7.—Adulterated Cloves, X 130.
With large admixture of cocoanut shells.












PLATE XXIX.

SPICES.

Fig. z33.—Adulterated Ginger, ¥ 130. Fic. 234.—Adulterated Ginger, X 130.

The central dark nass is a yellow fragment of Containing a large admixture of corn and wheat
turmeric. starches.

Fic. 235.—Penang Mace, X110 Fig. 236.—Bombay or Wild Mace, X11eo.
Trans ion through epidermis and ofl cells, Transverse section through outer layers, showing
s]:-u:nn::? Tcl;n pa:m.:ﬁ;,rm'; with contents of yellow and red resinous lumps.

amylodextrin,






PLATE XXX,

SPICES.

Fi. 237 —Nutmeg, X110, Fic. 238.—Nutmez, =25,
Transverse section through the exterior and in- Transverse section near exterior of seed.
terior teguments of the seed and part of the
endosperm, showing starch cells.

oy

Fic 239 —Nutmeg, 110, Fig. z240.—Powdered Nutmeg, * 110,

Surface view of seed coat, showing also portions of
underlying tissues.






PLATE XXXI.

' SPICES.

Fre. z41.—White Mustard, 110 F16. 242.—White Mustard, * 110.
Transverse section through mucilaginous epider-  Transverse section through the tissue of the
mis, sub-epidermal parenchyma layer (square radicle.

cells), palisade cells, and broken parenchyma
layer of the hull.

FiG. 243 —White Mustard. X110 Fic. 244 —White Mustard, *1r1c.

Surface view of two layers of the hull or seed coat.  Surface section through palisade cells and under-
lying layer of the seed coat












PLATE XXXIII.

SPICES.

FiG. 24g.—Dakota Mustard Flour, ¥ 1o, Fic. z30.—Adulterated Mustard Flour, 130.

Dark spots show starch grains of foreign weed Showing masses of wheat starc
seed, stained with iodine PR O e R

FiG. 251 —Pepper, X 110, F1G. 252.—Pepper, X 1o
Transverse section through inner part of pericarp Surface view of hypodermal layer.
(including parenchyma and seed coat layers) and
pulli'lsinnl'l of perisperm, showing starch and il
cells.












PLATE XXXV,

oA SPICES.

Fre. 25?.Tﬂmuucl Pepper Shells, ¥ rio, Fic. 258.—Adulterated Pepper,  130.
Mainly showing stone cells, Showing wheat and buckwheat starches.

Fig. 250 —Adulterated Pepper, % 130. Fig. 260, —Adulterated Pepper, X 1300

Showing wheat, corn, and rice starches. The large, lower mass shows buckwheat starch,
while the finer-grained mass near the top is of
PEPper-












PLATE XXXVII.

SPICE ADULTERANTS.

FiG. 265.—Powdered Elm Bark, X110, Fic. 2060.—Pine Sawdust, %110
Finely ground.

Fig. 268.—Pine Wood, Xiie

FiG. 207.—Pine Woad, Xi1o. :
Radial and tangential sections.

Transverse seclion.






PLATE XXXVIIL

EDIBLE FATS.

Fiz. 260.—Pure Butter, x2s5.
With polarized light and selenite plate.

Fic. =51 ,—ﬁ]cnmurguﬁnﬁ, > 25

Fic. 270.—Process of Renovated Butter, X235, :
With polarized light and selenite plate.

With polarized light and selenite plate.






PLATE XXXIX.

EDIBLE FATS.

Fic. 272.—Lard Stearin, = 112, F16. 273.—Larnd Stearin, X220,
Leaf lard, crystallized from ether. Leaf lard, cryvstallized from ether.

. Fig. 274.—Lard Stearin, 3 220. F16. 275.—Lard Stearin, 480,
# Back” lard, crystallized from ether. “Back™ lard, crystallized from ether.






























