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Unit |
RAW MATERIALS

Lesson 1

Text

Sugarcane

Sugarcane, with its high fibre and carbohydrate content constitutes an important
renewable source of energy. During its long growth period of 10 to 16 months this plant converts
good amount of solar energy into sugar and cellulose and is considered to be one of the most
energy efficient crops in that the energy provided by the biomass of fully grown cane is four times
the energy input during the crop cultivation. Sugarcane sets are planted in soil and the plant
develops growth in the course of its life cycle, during which it converts water and CO, from
atmosphere into carbohydrates in the presence of sunshine, a phenomenon termed as
photosynthesis.

In the growth phase of the plant, sugar accumulation occurs more in the lower portion of the
stalk, progressively decreasing from bottom to top joints but in a fully mature cane this disparity
is practically absent or negligible. Within the stalk the internodes are richer in sugar while the
fibre content is higher in the nodes as shown by the earlier studies on variation in composition of
these portions: cane with short internodes will give high fibre and lower sugar content, the juice
expressed in the last mill under heavy pressure is of lower purity than the first or second mill .

Sugar cane plant standing in the field consists of three principal portions: the leaves, the
tops, and the stalk. The tops and leaves contain very low sugars but are rich in salts in solution

as well as water. The sugarcane stalks delivered to the factories have to be free from the tops and
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roots and as such during harvesting, care is taken to remove them so that the sugar rich portions
of the plant are processed. The principal components of the cane stalks to be processed for
commercial sugar production, are around 70 —75% water, 12 —15% water insoluble fibre and
sucrose and other carbohydrates.

Besides these the composition of juice extracted from cane is marked by varying amounts of
mineral salts and organic compounds. The composition of sugarcane is conditioned by the variety
of cane, soils and agricultural factors in addition to the climate during the different phases of
growth of the plant. At the end of its growth period, the sugarcane crop reaches maturity, during
dry weather, marked by highest sugar build up, when it is considered to be suitable for
harvesting. If allowed to stand in the field after its maturity phase, it starts deteriorating in the
sense that sucrose gets decomposed with the formation of non — sucrose compounds and cellulose.
The overmature cane will thus build up higher fibre with reduced sugar content and it is
absolutely essential for the processing factories to harvest the cane after it attains full maturity.

Sugars in general are known as carbohydrates being formed of carbon, hydrogen and oxygen.
Simple sugars like glucose, fructose etc. are monosaccharides which cannot be further
decomposed into simple carbohydrates by either acids or enzymes. When composed of five
carbon atoms these carbohydrates like arabinose are termed as pentoses. Likewise sugars like
glucose, fructose containing six carbon atoms are known as hexoses. Monosaccharides condense
together to form disaccharides or even trisaccharides containing two or three monosaccharides.
Sucrose, maltose and lactose belong to the category of disaccharide which under influence of
acid or enzyme form simple monosaccharides. Sucrose is the condensation product of glucose and
levulose or fructose, the first being an aldehyde while the latter contains ketone group. Several
polysaccharides produced by condensation of monosaccharides, are present in sugarcane like
gums, dextran, starch, cellulose, which when reacted by acids or enzymes are converted to

monosaccharides.
Words and Expressions

sugarcane [ 'fugokein] n. <#H > HREE

fibre ['faibs] n. 1. (FHEYK) £F4%; 2. FEK

carbohydrate [ ka:bou'haidreit] n. 1. BR/KALEY), B2, 2. EMERBELEY
cellulose ['seljolous] n. ZAPMERR; 4R

biomass [ 'baioumes] n. (BAIEBEERA) £YREE

photosynthesis [,fautau'sin(-)asis] n. YeBVEM, JtEEA R

stalk [sto:k] n. F2ZX, B8, HHE

joint [dzoint] n. 1. &95; 2. 83k, &4

internode [ 'intansud] n. 1. F5[aE]; 2. FEEE

node [noud] n. L 35, 5; 2. 45795; 3. #EYHN; 4. GHEIMNER) TR
leaves [li:vz] n. M, 768
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top [top] n. THE, T
sugar ['fuge] n. 1. BH; 2. —H [ZSRL%] B

ot. 1. e 0B 2. G- B E (FEREERY)
maturity phase 43

overmature [ Suvema'tjus] adj. FEAH (FBIE)

fructose [ 'fraktous] n. 5B

monosaccharide [ ,monou'sekoraid] n. HgE

acid ['msid] adj. 1. BRERAY, BRAY; 2. RZIM
n. 1. <fb>8; 2. RKRYHK

enzyme ['enzaim] n. <44k >E§

arabinose [o'rebonous] n. BUTHI{EEE

pentose [ 'pentous] n. A

hexose ['hekssus] n. THH

disaccharide [ dai'seekoraid] n. —8§

trisaccharide [ trai'sekoraid] n. =

maltose [ 'mo:ltous] n. FIFHH

lactose [ 'lektous] n. FLBH

levulose [ 'levjulous] n. Sii

aldehyde ['zldihaid] n. B, ZEB

ketone [ 'ki:toun] n. MR

polysaccharide [ 'poli 'skoraid] n. ZHE

gum [gam] n. A

dextran [ 'dekstron] n. AHHEEEH

starch [sta:tf] n. 1. J&8}; 2. SEHEEY; 3. ¥

Exercises

1. After reading the text above, summarize the main idea of it in oral English.

2. Answer the following questions according to the text.

(1) What is photosynthesis?

(2) which part of sugar cane is richer in sugar?

(3) It is absolutely essential to harvest the cane after it attains full maturity, why?

3. Put the following into English.

HEE B M 26 OB R B DU

4. Fill in the blanks with proper words.

Besides these the composition of juice extracted from cane is marked by varying amounts of

and compounds. The composition of sugarcane is conditioned

by the variety of cane, soils and agricultural factors in addition to the climate during the different



FIEIEEWRE

phases of growth of the plant. At the end of its growth period, the sugarcane crop reaches

, during dry weather, marked by sugar build up, when it is
considered to be suitable for . If allowed to stand in the field after its maturity
phase, it starts deteriorating in the sense that sucrose gets with the formation of

compounds and . The overmature cane will thus build up

higher fibre with reduced sugar content and it is absolutely essential for the processing factories to
harvest the cane after it attains full maturity.

5. Translate the following into Chinese.

Sugars in general are known as carbohydrates being formed of carbon, hydrogen and
oxygen. Simple sugars like glucose, fructose etc. are monosaccharides which cannot be further
decomposed into simple carbohydrates by either acids or enzymes. When composed of five carbon
atoms these carbohydrates like arabinose are termed as pentoses. Likewise sugars like glucose,
fructose containing six carbon atoms are known as hexoses. Monosaccharides condense together to
form disaccharides or even trisaccharides containing two or three monosaccharides. Sucrose,
maltose and lactose belong to the category of disaccharide which under influence of acid or enzyme
form simple monosaccharides. Sucrose is the condensation product of glucose and levulose or
fructose, the first being an aldehyde while the latter contains ketone group. Several
polysaccharides produced by condensation of monosaccharides, are present in sugarcane like
gums, dextran, starch, cellulose, which when reacted by acids or enzymes are converted to

monosaccharides.
SR

" E

HRER R 27 45 skt 4 B R T AR BE TR0 EE 2R IR, X MEYITERIA 10 ~
16 ™A MA KB NEBIERBOCRH RN LR, b THBEERLENERBBEHR
EHE S P AT AR el 4 R RRER, RIS m R A BRHIMEY Z — . HREFPAETE
TR, EHAEMFEBRABE, HR KRS ol i — A RkGE I R AR R AR AR
KA EY), XMAETAEEIER

TEREY R KB, B REZERETERZE T, MRHBITEEEEL, B T5%
LRARHEE, XMERLP ERAFAERA ZRATN . B H AR 22
MR RARAFEZD T HSERES, BVAESRUER, WHBEMH S ES R
o ELRERE S R AU, PR R ARBUEMELER B SR AT 208 BAR T 28 — 288 — e i
PLERETHERRE

FiAE e FH O H R = EEA R R RERSHIREZE . EASAIRE SRR AR
WK, HILFKSTERBMBEE . XBHE BOREZEFENCE I UL BRERHAIREMR , BRI
FUREAR BB/, 55 b8 6 & REME RO RR M BEOR B T ok o A T AR = R AR ™ R R ZE 1 &
B R T0% ~T5% K\ 12% ~15% IKANH LT 4EFIRERE LA SO EBRKAL S o
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BR T By, WHBEHRRBUH R E & A AR ROT WHMAYY . EiRBs
SHRER AR, L RV ER LAY AR P AR B SBEFFRAERR . AR
B, ETROXIFMETHEPRSERXDRSURVHEC LM, WA NEE
Ao QnSRAT i H R O A O AR B, WEFVESORUL, HERRERE ST
WAL, BVEEREITUR MR, RS UMAERTIEN, XERETRARHEEAREN
S MR IFRE R . R THET ORUE, AT C 458 £ R H RER A XT LT

ARFTEA, B, 2. A, RISk ay. e, was, R
B2 BB A RE IR B RS Bt — 22 M R BoK L B ot S BRI LUK B K Ak & 0 dn ]
PUABEBRR M . [FIFE IR . R SE 6 MR TRMEBAR A O, LS 8T IR
RO ECE =8, BN SPIAE=AE . B, ZIPRAZLRR T O, fEREARHIME
R AT BT SR A B . RERE R A AR AR B SR B, RN IE TRERE, MR TR
Wi, B S ZPER M ARRSTIRA, REE, AeRT. k. FHEER, FAmRSEEE
FH AT 578 LB o



Lesson 2

Text

Composition of Cane

Sugarcane fed to mills for processing contains besides the water insoluble fibre, sugars,
salts and organic matter dissolved in water, some of them being in colloidal state. The
composition of cane is a function of cultivation practices as also the soil and climatic conditions
and is therefore bound to exhibit wide variations from area to area and region to region.
Nevertheless the major constituents of sugarcane are sucrose, reducing sugars, fibre and salts
which exert profound influence on the economic aspects of cane sugar production.

Sucrose, commonly known as cane sugar, is a disaccharide belonging to the family of
carbohydrates and is composed of two monosaccharides glucose and fructose condensed together.
Sugar solutions are stable under neutral conditions of pH and moderate temperatures. They are
however, susceptible to microbial action which results in formation of undesirable fermentation
products at the expense of sugar. The cane juices thus form ideal media for growth of
microorganisms at atmospheric temperatures. The conditions maintained in the process
operations are essentially based on preserving sucrose taking into account the above factors which
contribute to decomposition of sucrose due to physical, chemical or microbiological causes.
Under the action of acid the sucrose solution is decomposed into invert sugar i. e. glucose and
fructose, the reaction commonly referred to as inversion, which is accelerated by high
temperatures. The enzyme invertase also brings about this hydrolysis of sucrose at room
temperature. The important monosaccharides present in cane juice are glucose and fructose,
termed as reducing sugars, these occur in abundance in growing and immature portions of cane
but decrease in the lower parts of cane stalk. Immature cane is rich in reducing sugars which
decrease as cane reaches maturity but once the maturity phase is crossed they tend to increase.
The invert sugar formed by inversion of sucrose shows negative specific rotation, on account of
higher levorotatory activity of fructose over the dextrorotatory power of glucose or dextrose.
The reducing sugars are sensitive to alkaline conditions being decomposed into colouring
compounds and organic acids under influence of alkali. They play an important role in
determining the final loss of sucrose in the final molasses, a waste product of sugar manufacture,

in as much as reducing sugars reduce the solubility of sucrose in water. Sucrose and reducing
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sugars on prolonged heating form brown coloured component known as caramel.

The principal cations in the mineral matter of cane juice are potassium, calcium,
magnesium and silica while the anions are phosphates, chlorides, sulphates. The mineral
matter content is maximum at the top and growing portions of cane while it tends to reduce in the
lower — most internodes of the cane. The mineral constituents and mainly the potassium salts
which constitute over 60% of the total ash are mainly responsible for the retention of sucrose in
the final molasses.

pH of cane —juice is around 5.2 —5.4 on account of the presence of organic acids, out of
which aconitic acid forms a major portion, the remaining being citric, oxalic, succinic as also
a number of amino acids, prominent amongst whom is aspartic acid. Amino acids are found to
decrease with advance of maturity but increase again when cane becomes over — mature.

Proteins are present in small amounts and are removed to a considerable extent in
clarification. The naturally occurring colouring compounds are chlorophyll, carotene and
xanthophyll which are removed in process during clarification. However, polyphenols
contribute to colour formation in process. Among the high molecular weight organic compounds
may be mentioned gums, dextran, the latter being the products of microbiological infection of
damaged cells of the plant, mainly by the action of Leuconostoc while the gums are soluble
polysaccharides of the plant. Deterioration of sugarcane after harvest results in increase in the
amount of dextran and gums. The cane tops are rich in polyphenols and organic acids.

The water insoluble part of cane stalk, commonly known as fibre contains around 40%
cellulose, 30% hemicelluloses and 15 — 20% pectin, with small amount of mineral matter.
The cellulosic portion of this fibre has high potential for conversion into commercially valuable
products like paper boards etc. This fibrous portion of cane constitutes the main fuel for

generation of steam and electric power in sugar plants.

Words and Expressions

mill [mil] n 1. B, BHBIL; 2. 55, T
colloidal state JEAIRES

reducing sugar ¥R (1) #E

neutral [ 'mju:tral] adj. (fLEFH) hHER, RHHEEK
fermentation [ fo:men'teifon] n. KEE

microorganisms [ maikrou'o:gonizom] n. 4
invert sugar ${LBH

inversion [in'va:zon] n. #4k

hydrolysis [ hai'drolisis] n. 7Kf#

specific rotation  HUHfE; BEIEH

levorotatory [ li:vou'routotori] n. ZEfEME

dextrorotatory [ dekstrau'routotori] n. FHEH:



