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DIWITIAEN L TUD
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1) 0 L winin_ & (potato dextrose agar)

SR 200 n3u
LANTINTA 20 ni
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U 15 nin
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U 1000 a

i fafninau i AonUszanm 80wl uadnTewimeen  LANJU LANTINTE
uaiiAiAIY 1000 3  sauiAen ilwn i deiigamgil 12100 My 15 Ususe
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1YL ALNIAEIAT L IUNDE LR 1.5 niw
AN L Benta L e 0.5 nin
U L Beuean 1 0.15 niw
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LR Yiada Ln 0.075 niw
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MANUIN T

UG | AT UM TIRAB
2 o

1) n AR

LAoutiuLiin LApAUAY (haemacytometer) U neubauer bright line w8y
Boeco West Germany

ALUATATINIANLADT (spectrophotometer) Ju Unicam SP 600 Series 2
94 Pye Unicam

L b

ﬂuauqmﬁtﬂb (autoclave)

1A7098ABIMA (air compressor) ju HR 2-6 Y94 Champion Pneumatic
Machinery Co., Inc. Priceton , U.S.A.

\ajovingamgil (thermocouple) Ja1AtudaN 0 - 110 o%.

LAYDNUAAI MRS (gyratory Crusher)

Nﬂtnﬂi (moter) vaNStephan — Werke - hAMELN , Austria.

1a¥eginA ML $7an (anemometer) ¥8Y Taylor sybron corporation

lﬁiﬂﬂiﬁﬁh?WﬂqiiﬁaUﬂQﬂjﬂqﬁ (rotameter) UDN GEC-Elliott,

Instruments Ltd., Croydon ,England.

1-2) Leflfamiiataun Weae WIznaum?
¥-2.1) \edfamamivermyiaude
LANYTINYa (dextrose) 9 Difco, Difco Laboratories
iﬂNQ(agar) ¥4 Difco, Difco Laboratories
uan s L Henda L WA (Ammon ium  sulfate)  ¥dY Riedel-de Haen AG
Seelze , Hannover

gi3u(urea) vON Hopkin & Williams, England
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Toupd L BN 1a1e 1Ay L WD L e (Potassium  dihydrogenphosphate)
U949 Farmitalia carlo erba

A TUueE L TeNMein YL auNed LW (Dipotassium  hydrogenphosphate)
94 E .Merck, Darmstadt, Germany

1YL ALNIAMEIATLAUNDF LA (Sodium  dihydrogen phosphate) — ¥BN
Fluka - Chemie AG, Switzerland

TWupa L FemAan 13 (Potassium  chloride) w84 Riedel-de Haen AG
Seelze, Hannover

uAR L BemAae'In (Calcium chloride) ¥a9 May & Baker ,Dagenham |,
England

W ¥3ata 1WA (Ferrous sulphate.7H,0)¥94 May& Baker ,Dagenham,
England

UNNILL BONTR LR (Magnesium sulphate) 99 E.Merck,Darmstadt |,
Germany
v-2.2) L eiifamsmiud L avsmEneiudy

191 AR 3N 1R (Sod fum hydroxide) ud9 E.Merck,Darmstadt ,
Germany

TYLAuNANTUB LUA (Sodium  carbonate) @y Riedel-de Haen AG
Seelze , Hannover

ABULUD TR LA (Copper sulphate) ¥PN May & Baker,Dagenham,
England

ToLAEIUued L 3mn S 1AM(Sodium  potassium tartrate) B
E .Merck , Darmstadt, Germany

Muea(Folin-ciocalteus phenol reagent) 99 E.Merck ,
Darmstadt , Germany

gayliu(fraction V, 99-96% Albumin,bovine) vdN Fluka -

Chemie AG , Switzerland
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420
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90

Rm EX XXX XX B XXX R XL XA E XX E XA XX E XX XXX XXX XX XX E XK XXX KX XX

REM NUTTAWAN PHOTHAWANIT ; B925717 biotechnology

Rm S R R S R R R R R R R R R R R R R R R R R

PRINT CHR$(12) :SCREEN 0:WIDTH 80

DIM A(101,4)

Rm 2L R R R SR R R R E R R R R R R R E R E R R R R R R

REM PROGRAM TO COMPUTE THE PROTEIN IN CASSAVA

REM AEEE XXX R AR AR XXX R AR KA XX A S X R E XX KX XK K XX K KK X X

Rm TR s s T s sy e e e e R R R R R R R R R R R R R
PROG$="NUTTAWAN" :NAM$="% PROTEIN" :XAXIS$="t" :YAXIS$="P(t)" :XNAM$="days"
Rm l!t&l"ltll.‘ltllll‘l‘lllll‘l‘ltl‘lll'Blll!lll‘ll!‘!!ltlll'll“.l.ll
Rm [ EE SR EEEEEEEEEEEEE SRR N

REM FUNCTION TO COMPUTATION

Rm I EEEEEEEEEEEEREEE R ERER R

Rm R R R R R R S R R T R R R R T T R R R R R R R R R R E R R R R R

DEF FN P(T) = PC + MC/(1+({(MC/P0)~1)*EXP(-KC*MC*T))

Rm R R R R R R R R R R R R R E R R RN

REM MAIN PROGRAM

GOSUB 500

l‘tl.l'll...‘l"llllll opmATIONS vARIABLm IE R EEEEREEENRESHN]
T0=0:TI=3.5:PC=.016:P0=.002:H=.26:L=.25:KC=29 :MC=.144:PX=.12

PRINT " INITIAL TIME (day) =", TO
PRINT " FINAL TIME (day) ="; TI
PRINT " INITIAL PROTEIN IN CASSAVA (kg protein/kg solid)= "; PC
PRINT " INITIAL MICROBIAL PROTEIN (kg protein/kg solid) = "; PO
PRINT " STEP - SIZE (day) =" H
PRINT " PRINT INTERVAL (day) ="; L
PRINT -" RATE CONSTANT (kg solid/kg protein-day) ="; KC
PRINT " REQUIRED TOTAL PROTEIN (kg protein/kg solid) ="; PX
PRINT " MAXIMUM MICROBIAL PROTEIN (kg protein/kg solid) = "; MC

PRINT:INPUT "Do you want to change these values (y/n) ";Y$
IF Y$="Y" OR Y$="y" THEN GOSUB 600

GOSUB 1400:GOSUB 1000

PRINT "Do you want a graph (y/n) "

GOSUB 9000:INPUT Y$

IF Y$="Y" OR Y$="y" THEN CHAIN "PLOT_FNX",b10000,ALL
CLEAR

INPUT "Do you want to continue (y/n) ? ",X$

IF (X$ = "Y") OR (X$="y") THEN CLEAR: GOTO 10

IF X$ = "N" OR X$ ="n" THEN GOTO 450

BEEP: GOTO 400

CLS :NEW:SYSTEM

Rm I EE SRR RS EEEEEE R EEEREREEEEEES:]

REM SUBROUTINE TO LABEL OUTPUT

Rm I EE SRR EEEEEEEEEEEEEERERNEERES]

CLS :PRINT

PRINT TAB(20) "SOLUTION FOR PROTEIN PRODUCTION"
PRINT :PRINT

RETURN
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Rm I EEEEEEEEEEEEEEEEEEREERERES:]
REM SUBROUTINE TO INPUT VALUES
Rm IR EEEEEEEEEEEEEERERERESEES:SH:]
"INPUT " INITIAL TIME (day) ="; TO
"INPUT " FINAL TIME (day) ="; TI
"INPUT " INITIAL PROTEIN IN CASSAVA (kg protein/kg solid)= "; PC
INPUT " INITIAL MICROBIAL PROTEIN (kg protein/kg solid) = "; PO

REM CHECK FOR ZERO INITIAL MICROBIAL PROTEIN

IF PO > O THEN 660

PRINT " INITIAL MICROBIAL PROTEIN CANNOT BE LESS THAN OR EQUAL TO ZERO "
PRINT

"INPUT " STEP - SIZE (day) "i H

"INPUT " PRINT INTERVAL (day) "5 L

IF L>0 THEN GOTO 690

PRINT " INTERVAL MUST BE GREATER THAN OR EQUAL TO STEP-SIZE "

PRINT " AND CANNOT BE ZERO "

PRINT

GOTO 670

PRINT " RATE CONSTANT (kg solid/kg protein-day) " :
INPUT " (ENTER 0 TO QUIT) = "; KC
IF KC = 0 THEN GOTO 450

'INPUT " REQUIRED TOTAL PROTEIN (kg protein/kg solid) ="; PX
"INPUT " MAXIMUM MICROBIAL PROTEIN (kg protein/kg solid) = "; MC
PRINT

REM CHECK FOR ZERO MAXIMUM PROTEIN

IF MC >0 THEN 799

PRINT " MAXIMUM POPULATION CANNOT BE LESS THAN OR EQUAL TO ZERO"
PRINT :PRINT

GOTO 780

RETURN

GOTO 450

loooRm‘.l‘u(ll‘.l‘l‘l‘l“'ll‘llll..“ll-.

1010 REM SUBROUTINE TO PERFORM COMPUTATIONS
1011 REM ******sss2as2asssssssssassnansnsss
1012 NA = L/H

1013 NB = (TI - TO )/L

1014 REM ****s*ssssxsxsxssssxsasssss

1020 REM INITIALIZE TIME AND PROTEIN

1021

Rm IEEEREREEEREEEEEEEEEEEERERERNS

1030 T = TO
1040 P = PO + PC

1071
1080
1090
1100
1110
1120

PRINT TAB(3) ;T;TAB(20) ;P
REM PRINT LOOP
FOR I =1 TO NB
REM CALCULATION LOOP
FOR J = 1 TO NA

=T+ H

1130 P = FN P(T)

1140 NEXT J .

1155 PRINT TAB(3) ;T;TAB(20) ;P
1160 NEXT I

1170 RETURN
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1400 Rm EXX XX XXX E XX R XA XXX XX XXX XX R K KA K R & &

1410 REM SUBROUTINE TO PRINT INPUT VALUES
1420Rmll.lﬁll‘lll‘lltlll‘l"ll.".l’.l
1421 PRINI\ TAB(IS) :PRINP NEEX XX XXX XX XXX XXX XA E AR ER KRR XN
1430 PRINT TAB(15) :PRINT "SOLUTION FOR PROTEIN PRODUCTION"
1431 PRINI\ TAB(IS) :PRINI\ NEXT XXX XXX XXX XXX XK XXX XXX R R RN

1441 PRINT "INITIAL TIME (day) =", TO
1450 PRINT "FINAL TIME (day) =", TI
1460 PRINT "INITIAL MICROBIAL PROTEIN (kg protein/kg solid) = "; PO
1480 PRINT "STEP - SIZE (day) =", H
1490 PRINT "PRINT INTERVAL (day) ="; L
1520 PRINT "RATE CONSTANT (kg solid/kg protein-day) = "; KC
1540 PRINT "MAXIMUM MICROBIAL PROTEIN (kg protein/kg solid) = "; MC

1560 PRINT:PRINT "TIME (day)";:PRINT TAB(20);: PRINT "TOTAL PROTEIN (kg/kg cass
ava) .

1570 RETURN

9000 ITL S XXX XL R XXX XX calculate furlctlon I E R E R EEEEEEEEEENE®E;S

9020 REM INITIALIZE TIME AND PROTEIN

9030 T = TO :A(1,1)=T:MINX=TO:MAXX=2 *TI

9040 A(1,2) = PC+PO:MINY=0:MAXY=PC

9050 DX=(TI-T0)/100:KX=0

9090 FOR K=2 TO 100

9120 T = T + DX:A(K,1)=T

9130 A(K,2) = FN P(T)

9140 IF MAXY<A(K,2) THEN MAXY=A(K,2)

9150 IF A(K,2)<=PX THEN TX=T :KX=K

9160 NEXT K

9165 A(1,3)=0 :A(1,4)=0:A(2,3)=TX:A(2,4)=0:A(3,3)=TX:A(3,4)=A(KX,2):A(4,3)=0:A(4
,4)=A(KX,2)

9166 ITER=3

9170 RETURN
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