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TS duction to H]‘?;io hemical Industry

v Definition of Biochemical Processes
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Short History, of Bio hemical Processes
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* Ancient Uses of Microorganisms (Befare 1800 A.D.

Ve Gaveman to Barliest Recorded History -+ aging of meats; cheeses, andly 1111
alcoholic beverages.

T "‘ | Ancient Chinese and Japanese -- soy sauce from fermented beans.
I

. An‘c‘i‘e‘n‘t‘ Eg‘}‘/]‘)‘ﬁﬁﬁ@ (25001BLQ.)1+4- mpﬁi‘qg‘of barley and beer

fermentation. ‘””‘”‘HHHHH
ARRR RN RRRRREN NN Mesopotamian mw?t records brewing of wine and beer are e;t‘a‘b‘l‘igh‘dd\ 0N
professions in 2000 B, Wi !
PEEEEEER Ty Q?glﬁl})‘l\lq lands in North Amgrica to fi‘I‘lc‘i‘ﬂHé ‘nmi‘v‘q ‘p‘eoples drink beer
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ANRETTANR TN ‘ "‘ Ehinese use moldy soy‘ﬁ'ém € l‘rd‘ to clear up skin infections (l(l)b()\ I, |
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» Central Ameﬁ(eaﬂ Pative peoples use fllngi\nq treat infected wounds.
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* Middle Ages exper#ﬂémefr‘s learn how to improye m‘e taste of wine,

bread, beer, and cheese. !|| I I ¥ |
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*  Mankind did not know that these jermemutf(m processes\were bem};\ ﬁn‘rzed out
by microscopic forms of life.




Old Science ( 800-1940)
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LTLILLL oL Erob the dilse (HQH‘(‘))‘ the role of micrgscopic life in fermentations to the use of
non-sterile fermentations in organic molecule synthesis.

e 1803 -- A French scientist, L.J. Thenard, announces that yeast used in
ine making were alive and that they were responsible for the
e YRR e R gy . .
formation of aldohidll. | His ifit ings were ‘r‘e|ected by supporters of the
conventional notion that fermentations wellé Hﬁéhﬁcad ﬂr‘qg???es only.
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e 1857 -- Louis Pasteur, ar‘l‘o‘th‘é Hl*ﬂncph‘ $ﬁientist, proves Thenard is
PEEETEEE 7y | pgqect. Showed that certain diseases are ‘c‘a‘déed\lpy ‘microorganisms.
BirtL of fﬁbdem Mi‘crobiolog . Concludes that certain || Iy ‘
T microorganisms are ‘d‘édﬁrqu by other microorganisms and sﬁggqqtf
L t]nmt‘lﬂl‘n‘lan disease could be ctred h}‘/ ‘pitting microbe against microbe
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1901 -- Rudolf Eln‘llﬂtt][i‘ch and Oscar Low, Un‘i‘ elﬁity of Munich,
isolate a primitive antibidtiq:r pyocyanase, from se‘u‘d{y nonas
aeruginosa, a bacterium. Se\‘/éi‘@ hundred patients werel successfully
treated, but quality control was pohr‘ and pyocyanase was aﬁﬂrﬁioned

as too hazardous. | \ \ [ |
|
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Old Science (1800-1940)

* 1900 - 1940
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— > World War I -- Chaim Weismann solves a serious British
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— > 1923 -- Pfizer opens th ‘tLi‘rEHdd)lmnpqﬁial successful plant for
N p\ip(iﬁ fl‘Cid production from sugar.
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VLT gy Ll T, ‘> 1928 -- Alexander F‘l‘e} ing ‘iscovers penicillin.
* >Simple orgar‘ligL ‘ﬂmhq%lles such as glycerol, ‘lhﬁtiq:‘acid, and butanol are
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New Science (1940-late 1970

TR R AR AR AN . N . B .
Fermentations of complex organic molecules requiring sterile conditions which
yrotect the non-robust, highly selected microbial strains from competition by
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FERERERTTTTTLLT U ol | 19400 L4 DIk IHowand ﬂﬂ%’mnd Ernst Chain (England) and three
American pharmaceutical 001‘1‘1 ‘a‘ﬂi‘és‘ (Merck, P‘fj;gr ﬁnd Squibb) mass
uuu\ummmHHr\O\(\h\l\Cﬁmlwli\?iwlxli\nforwwne‘fort’ HHH”“‘HWHH
””””“HH Fir
W "‘ | Pioria Illinois -- 1940's, goverr ]‘]‘G‘I‘lt‘ u/bh'klan Qiﬁ‘c‘o‘vers a new strain of
éeh‘i&-ﬂlium‘g)ﬂ a moldy cantaloupe which can prodﬁbé\ Zf)‘()‘ times more
enicillin than Fl ﬁﬁimg"ﬁ ‘s‘t‘rain L

I I i
. Selmar‘lw.\w sman of Rutgers Univ‘e‘fsﬁty‘discovers a new antibiotic, l I |
streptomycin, fo"t‘hqe ‘t}"eatment of tuberculos‘i [ I
I I I I I |
» Fermentive syntheses of amino acids, vitﬂnins, cortisong, nuclei‘d hp‘ids,
polysaccharides, and enzymes.

1 Era of Molecular Biolo y (late 1970s-Present)

I e
1973  Herbert Boyer (University of California, San
T Frahieisco ) and \Stanley [e ‘]‘1‘611 (Stanford University)

establish recombinant DNA }e‘?‘c“h,‘i‘f(ﬂbgbw ST I
I
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http://web.mit.edii/inven /jpv&‘//boyercohen.htm

\
R covery of rec‘o“i‘?‘z‘ inw‘%‘t‘ DNA technolo‘gjﬂ I,
and the bil"‘ﬂ’i‘()ﬁ genetic eng‘ﬁié’ ring allows
for the efficient produgtion of compouynds not
indigenous to the host ‘iﬂzicro rgamjim.
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Bioche%ica] Engineering as'a ‘bis“cipline

T WoRK i team enviFoniment With chemists, Biochemists,! 1111111

microbiologists, and chemical engineers.
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¢ Steps in the development of a new bio‘c‘ﬂéﬁlﬂdél hjnoqqzwqr‘l‘d roles
[T professignals play. Hmm”“m
— 1. Identify a &e‘:éiﬁéd‘ﬁéﬁﬁi 1,01 ‘p‘roduct (chemist, biochemist).

|
SN i 2. Identify key enzyme(s) jor IlliCI‘O‘O‘IJéélhﬁSl]m ‘(‘b‘iochemist,

F . .

‘Il‘l&‘b‘b]}ohqgﬁt‘). iy, I !
— 3. Process devel‘o‘ﬁﬁiem ‘(‘Lhemist, biochemist, microbioloéi‘s‘tL
| Qh?mical engineer). y, I

|
— 4. Dest ghl of, ‘l?ioreactor and recover&‘ L\m@} ‘operations (chemical
engineer). ) | |
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