ERUDITE.

3 ENGLISH
.+ READINGS




- Erudite English Readings

WL &AL EN B

v

mMkiE & K HKE

Foreign Language Press
S X W MR 4




B HER% B (CIP) # 18

B S RIEE. 5 /IR R E . —A 5T 4030 B L2004

ISBN 7-119-03673-4

Lot D I 388 - B SR M 2 R

IV .H319.4
o AR A B 454 CIP 3048 8 7 (2004) 25 023008 2

B 3C S R R Ak -
http://www .flp.com.cn
Sb3CH AL TS A
info@flp.com.cn
sales@ flp.com.cn

BEHBSRBEL(V)

1E F MK & K

REHRE FTHK

Hmig+ = %

EPRIMsHE B ¥

HE&ZT Shc kit

#t H JEEREAERE 242  BEEE

;] & (010)68995883( 438 IR)
(010)68329514 / 68327211 (#)~ B 4TER)

Bl Jbm S ER T

W FHEBE /A HE

x K3 F -

¥ 0001—8000 1} Ep El3

W2004 EE 1IRE 1 REVR

A F

S ISBN 7-119-03673-4/H- 1586(4})

#t 20.00 T

RlEHEFIHED

&
]
B
a

|23



W E

PR AR R R MR E R B R R E K R 0h
VB AR BT ORR AN & I LA D 13 2 0 SO B R
R RS SRR TR N E W R S A R B
AR B SO T ol kT IR S AL
FERME M KREAE, SUHXTHESS MG N, AL
“HEEROKFE, XHR - AR SHBNEERA, ARG
A¥EB—ESNPRIZER.

MFIMERY  HER -BHWERREEE " WE", NN
BERCEAT,ROWTT, U, T R M M ERAR
K BBRELMD—REAFESHEYMIAML, HEIEZMN
R 3B R IRCTP RIS IE & B R KRR SRR
HAEH R FUHENEFRHEBRENRE, HAT8HE 7 B 5
ZEMTHENEEZY AN TREFENER. ABERN
TR — R, WX TR S 8.

AR EB GRS R L AR 454 %5 1 U7 TR
VEH AR BROR I BT IR SCR P IO R T AT B
MAAREEEAE ZEEN XA NBENEF BN E ST
Mo [T, T 548 2 > 3 A 1 R 1L A KT S A ) | o G B A
i) SCRVER SC, 45 UR AR A A1 3R (R 48 1 R Al 4 L [ P 3 1
BBIDGERE ) o M T —SRXHPHERRIEFARMEINN
Ji st AN S K B SR B2 6 — S0 n) B, 7E O 7E P LA DU AR o 22




B RISk AR . BRI, A $53E R F SR T F M FR R (%
gl KR AT &%), R —AYHENREEY. B
i I AN RERE RO R KA 3 5%
KB PRE  fZ H#RE X,

T & 4R




(5% %

(Rt A &M@ 5 3BT R ME S . EMEE
EARBEREARBYE LFROBE BN, HASEE:
(DB B AR ffe Pt A TG 938 B0 (3] B (2) B 3 BH 4 3k (3) 3+ &
MERRHE ST ENH@O)EY TR, X SEM AN
EEFEFTERALOCMBEXNEBN, ABP EHETHAORE,
TR R R AR AL 1 5 v b P 5 4 R A R A, B T IR A TR i
HEE LB, I B AR RIR S M Notes (LA ST — o 5 & 2%
B & b FR F11E S B4 ) . Comprehension Questions FliAI{C 3%, B 9
RILEME WK EEM BRI EAHEGEM, FEERAS,
HE T, 55 9% B 32 28 3003 A %8, s il LY RS AL 8
RO, %3 5 2R % LA XM 3EE AL, BB EERH X
ERXAEAMRE R, FUERIEZEAC ¥ L3 ER e i
o BAAHY LMV RR A B BT LURS W H I 5 R OF 0t B A AR
3C, M 37 D BEME (5] R, A0 B4R B PR 0 K 2R B B HOb, T
SRR BT, A HREE B I, ¥ B T IR,

AEEENEZFELERFBNFENHE TS, RZHREM
REERMZT KARE, FHEERE T HELELEXHER,
HIERIRESMY AR B R U RS R B e, R T
HHLEHNAR, RS TFRELBENTE, XRERKERITH
TRHF SIS FHETEFIMNEHEE, S ERREIFH,
WA U T v B A B2 0 AR 0 B &, T EL, 5 ok i sk A




WA R, BT 45K, FIEELHREE) @M% I M
MBS LIS T2 R TH; SRRSO LR, &
RBE A IHEFEN AR AW F B, [, E55
PEAWHET AR LT AELE, & M7, 5550 2 &R
T, MR R 8 R ol A 5 SEE % ok YE BOAE B X AR
AN BN B SME—— E AW KRB 3515, 76 0 1
Bl T BB AT . B R, A BT 4R, K2 A AU B
AHMERLEAREE T ET BRERBE M BB 5, %
LRI RESEHEFHAESFHER B, XEES 55
HAZBLRGEEHER,

AERMBE X EM WL EE, HAX S RITFEREE LD
LA RBGE M E R, 5 R 205 M B R A, B 91
HREMOENEERMHENR, MARSEMIIRRTRA 3,
BN — B MAT W AN HRE L2 EE g%
REI? AT EHRENB R E R KFR; 8 #HE5H,
BRI R A E? AELEMEM N2 W%
AN AT UGV EEKREY 2 RNIE L XEEM S
RO, ORAS, HELHOER KT, BFT. LT, &
BHRPAEE X ARER ERX AT HRES KK L7
TUMHORERESM . RERY, SBELRAR, HE2R
FELCAEBH,

T & 3],




EUN&EZ P

BB sEA ERAAES R — BT LA R B Mz
[

WL ERHRRY S, QAL GAH . R E E. ]
R GEER AR KRBT BERKSE, KRERRKEMNE
Ho

BENBERR R, THOK" . ¥ IBZFHFRX A
HEBS BEIRERR, VRBEEFE, BENARNIEEER
REBIAILR, A B . B S AR BRI, E07 M 64k
R ERIZ R,

PEARZR B, BEP R, AR 48 ; b R EREKE R

BRERZLUE 2SN ANESE Y, KA, MEIEZ. R
EFRFAPERCEAR LSS MG, LRy EaA, Bk Cm
RE) A HILREROBRE. SRR BREEF=FE.F
FL R R

EETHERHNERRGR ¥ IRKENEN, BitE
IG5 A 7 o O ] Y A B 0 B ) oh SR O 0 A IS B B
Bo EXFBENGERREBALSERZ LA W, 76 % W 4% 8
BIXFEOL. KN FE RN B MR, EHAEE T i,
BAZOCHE . BRI RK RS, T URE E T CER,
ZEMERME—RRBLIC, SRR EE EEB A,




B A5, IR B R O R A BB B A X
TR B 2 S R KB IR (3F A R 4R > B B AT B3 A R, 1A
HAMIC B2 AR, BRI, CEA RFWERICIL . X&
#RAT LA A K A Y GROR B SR o

K U2 A0IZ 3 R AR B B o R 3R R, T 25 B2 12 BB
Sk B K BRI S5 KRR AINZ B, 2F A T RUARBE A © B9
0 R 7 T 2 3 2 L B A B AT B RO AZ B 4R

APy IR SCHEE A TR, SR T 0K EE
AR BRI CEE A TR, L EE S TRiE. WRAH
Vi T R R R R

LT “¥REAMRE, HRABRR, BESXTETHEY,

1T Ik K




I

The New World Science and Technology
REHH R

. Turning Waste into Surprising Use

. Garbage—Potential Resources

. Abundant Resources for Making Foods

. Energy Resources & Their Utilization

. New Fuel Methanol & New Cars

. The Jet Engines & Their Inventors

. Trains on Magnetic Field

. The Progress in Shipbuilding

:‘ﬁﬁl&ﬂkﬂgi&ﬂ;

. Nanotechnology

10. Modern City Planning

17

23

37

48

- 58

© 65

- 74




11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

BLAR 38 AR
Modemn Agriculture

AR

Electronic Commerce

Intelligent Robots

BEEHLIR A ooeeeeee e
The World of Robots

New Weapons of the Century

GPS Navigation System

Artificial Satellites

Modem Astronomy

Bj,{-ﬁ%i% tebascesiacecesritaessssaesnsnes

Computerized Chess Players

Computer-aided Physicians

BB e

Computer-aided Musicians

ifﬁmﬁﬂb%%% teescensesenasnnsne

Computer-aided Architects

Computer-aided Managers

- 84

- 97

112

e 125

- 136

152

- 167

- 193

- 204

235

- 243

- 255

263

- 272




. 24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Computer-aided Meteorologists !’

Computer-aided Teachers

Computer-aided Mathematicians
Computer-aided Engineers
HB LR ED TRRIE oo vvvmvrrenns

Computer-generated Environment— Virtual Reality

Better Foods from Biotechnology

Taste the Future Foods

PRI v vevvreeeoreerrennennraaans
Transgenic Plant Technique

What Is Plant Biotechnology?
fraREYEY TR
Bt Corn Creates Big Income Gains to Farmers

Br T KA RAK
Biotechnology for Improving Ecological Environment

Biotechnological Recipe
I ARFE AL e

-+ 278

- 288

e 297

-+ 306

- 312

+ 317

- 326

- 335

.+ 347

- 356

365

- 374




Turning Waste into Surprising Use

Use of Chitin and Chitosan

A natural polymer, chitin, is the main component of the shells of
crustaceans, mollusks and insects, and is found in cell walls of fungi
and algae, jaws and spines of worms. Surprisingly, it is such an ob-
scure, petty substance that drives a thriving industry.m

Chemically, chitin is a rather dull molecule. It cannot dissolve in
most ordinary solvents such as water or alcohol; but it can be broken
down slowly by enzyme. Bound to protein, it forms large and com-
plex molecules with enormously varying purities . Chitin taken from the
same animal even varies in the length of its molecular chain, its crys-
tallinity and the number of acetyl (CH;CO) group attached to its
molecular chain.

Heated in very concentrated sodium hydroxide, chitin can be con-
verted into a chemical called chitosan. Unlike chitin, chitosan dissolves
easily in such acidic solvents as acetic acid. Chitosan has amino
(NH, ) groups attached to its molecular chain, replacing the acetyl
groups in chitin. When dissolved in acids, each group adds a proton
and becomes (NH;) * which renders chitosan molecule a positive elec-
trical charge. This contributes to the extreme effectiveness of the
molecule for removing negatively charged particles dissolved or sus-
pended in water. The suspension is destabilized when chitosan forms
ionic, or sometimes hydrogen bonds with their molecules, and then

precipitates out as insoluble solids.




Chitin and chitosan are used to purify contaminated water, re-
moving suspended solids. They are also good chelate, binding to metal
atoms, especially those of heavy metals such as mercury, lead and ura-
nium. This property is exploited as the basis of a treatment for toxic
and radioactive wastewater. They can work as flocculants for the clar-
ification of swimming pools and spas as they flocculate microbes and
remove metal ions.

But most chitin is now used in paper manufacture. Only one per-
cent by weight of chitin added to pulp can increase the strength of the
paper and speed up the rate, at which water drains from the pulpm.
With chitin added in the process, manufacturers can use cheap fibers
and save up to 90 percent of the energy used for heating the pulp. Note
that the world output of newsprint totaled 172 million tones in 1987.

Chitosan is used to make cosmetics. Japanese and German compa-
nies have been using chitosan to make salts soluble in water and cosmet-
ics for skin and hair. Wella, the German cosmetics giant, has experi-
mented with the film-forming property of chitosan for making hair
sprays and nail varnishes and its thickening effects on making creams
and conditioners. Italian Chito-Bios of Ancona sells N-carboxybutyl
chitosan for making shampoos, bath foams, liquid soaps, toothpaste,
personal hygiene detergent and face cream. N-carboxybutyl chitosan is
a derivative from chitin and is now used as substitute for hyaluronic

acid commonly used in a component of creams and lotions .

Chitin and Chitosan for Medical Use

Chitin and its derivatives can break down slowly to harmless car-

bohydrates, carbon dioxide and water. This is one of the most remark-




able properties of chitin and its derivatives. For that, they have found
their way to pharmaceutical industry. American pharmaceutical com-
pany Lescarden of Goshen, New York, found mats, fibers, sponges,
sutures, bandages and films made of chitin were much better than
standard cartilage-based ones. An artificial skin made of chitosan-col-
lagen composite appears to improve recovery from surgical wounds or
burns. In 1983, doctors working at Veterans Administration Medical
Center in Omaha found that chitosan could speed up blood clotting and
used it after blood vessel grafts to reduce loss of blood. Also, as chi-
tosan is absorbed completely in the human body, it is an ideal capsule
for drugs that must be released slowly‘[3 J

Chitosan shows a pfoperty of emulsification which food industry
finds useful for making mayonnaise and peanut butter. It can be used
to make high strength films, ranging from sausage casings even to
wraps and food packaging. Japanese researchers claimed that chitosan
reduced serum cholesterol, and added it to biscuits and noodles. Some
researchers even think they will be the ingredients of biodegradable
plastics, which will disintegrate under natural condition and do not

damage environment.

Resources _
Shellfish waste is the major source of raw material for making
chitin/chitosan . As estimated in 1987, the world crustacean harvest was
3.69 million tones. If a crustacean contains an average 1 percent of its
wet weight as chitin, about 36,900 tons of chitin can be harvested each
year from waste of processing shrimps, prawns, lobsters and crabs.

The difficulty involved in collecting the waste seems unlikely to be
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tackled economically, however.

As shellfish or molluscs contain only 1 percent chitin by weight, it
seems out of the questiorl["'J to harvest the demanded chitin only from
fisheries. Fungal fermentation is another possible source of chitin. A
wide range of biological micro molecules, including vitamin C and
penicillin has been produced from fungal fermentation in pharmaceutical
industries of most countries. The by-product of that process is chitinous
waste, the quantity of which, as estimated by one researcher, is as
large as 790,000 tons in 1997. The important point is that this source
of chitin is predictable and its quality is controllable .

Seemingly, the zooplankton that inhabits the upper layer of the
ocean may be the largest untapped source of animal chitin. The Antarc-
tic krill has been harvested in rather great quantity.[s] In 1989-90,
375,000 tons of krill caught and processed for its tail meat were mainly
for human consumption or for aquaculture. 85 percent by weight of the
krill goes to waste. Of the waste, 85 percent can be recovered as pro-
tein. Almost a quarter of the deproteinized waste is chitin, about 3.2
percent of the whole animal. About 90 percent of the chitin can be re-
covered by conventional extraction techniques. As estimated, the total
krill stock in the southern ocean is about 100 to 400 million tons. Sev-
eral million tons of this stock could be harvested annually without en-
dangering its survival, scientists said. Such a catch would overshadow
the total world crustacean catch of about 4 million tons each year and
would become a major source of chitin.

Looking forward into the future, the chitin/chitosan industry will
probably rely more on cheap supplies of waste materials provided by

biotechnology than on seafood waste. Genetically engineered microor-




ganisms can produce chitin with desirable properties in fixed quantity
immune to the fluctuating protein market. Chitin can be extracted easily
from fungal hyphae, and some species of hyphae even contain up to 14
percent by weight of chitosan. These chitosan-producing strains would
dispense with the deacetylation step for converting chitin to chitosan.
Some algae contain pure chitin in their intracellular fiber, which
can account for 10 to 15 percent of the dry weight of the cells and can
be easily separated from the non-chitinous portions. The net yield will
be 80 percent. But these strains grow slowly under ordinary conditions.
Scientists hope for fast-growing strains that provide large amount of

chitin.
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