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This report was prepared as an account of work sponsored by an agency
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nor any agency thereof, nor any of their employees, makes any warranty,

express or implied, or assumes any legal liability or responsibility

for the accuracy, completeness, or usefulness of any information,

apparatus, product, or process disclosed, or represents that its use

would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name,

trademark, manufacturer, or otherwise, does not necessarily constitute

or imply its endorsement, recon_endation, or favoring by the United
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PREFACE

This is a reportof work performedfor the CommunityGeothermal
TechnologyProgram,a small grant programadministeredjointlyby the
Hawai'iNaturalEnergy Instituteand the State of Hawai'iDepartmentof
Businessand EconomicDevelopment.

This projectwas one of five funded under the pilot phase oi_ the
program. The granteesall began in 1986, and completedtheir work
betweenOctober 1987 and April 1988. Funds for the pilot phase were
providedby the U.S. Departmentof Energyand the County of Hawai'i.

The five CommunityGeothermalTechnologyProgramprojectswere the
first attemptsto make direct use of geothermalheat and byproductsin
Hawai'i. The successof these five grantshas encouragedothers to
considerthe use of geothermalenergyin their businesses. A second
round of grantswas awardedin early 1988, and will demonstratefurther
applicationsof geothermalheat, brine and silica.

The opinionsexpressedin this reportare those of the author,and
are not necessarilyshared by the programadministrators,fundingagencies,
or others involvedin the program. Responsibilityfor the accuracyof
the data provided in this report lies with the author.

The enthusiasm,talents,and effortsof the granteesare much
appreciated,and I look forwardto continuingto work with them and
with future recipientsof grants from the CommunityGeothermalTechnology
Program.

Andrea Gill Beck, Administrator
Con_nunityGeothermalTechnologyProgram

Hawai'iEnergy ExtensionService
Dept. of Businessand EconomicDevelopment
Hilo Lagoon CentreAnnex Bldg. #214
101 Aupuni Street
Hilo, HI 96720
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In our original discussions with representatives of the Hawaii

Energy Extension Service and Noi'i O Puna, there was some

indication that there might have been some help from The

University of Hawaii or The Natural Energy Laboratory of Hawaii

with needed equipment. Because Papaya Products of Hawaii
maintains an electric drier in Keaau, its components are not

compatible for use on a fluid heat source. Because the intent of

these projects is to explore the commercial advantages of
geothermal energy, the source energy should be available in any

form the recipients need with some form of control and metering.

This would also help with future planning and usage rates.

In order to help these projects along, it would be to Noi'i O

Puna's and the recipient's advantage to have some help from The

University of Hawaii in the design of the connection between the

recipient's equipment and the available utilities at the project

site. Most of the recipients have ideas about how their processes
work, but many may not have the knowledge about how to control the

temperature, humidity and flow of the fluid energy. By having a

student engineer assigned to this project, the engineer could help

with the needs of the recipientb and could help them find the

necessary equipment to control their projects.

It appears that the second phase recipients have a ceiling of

$15,000 instead of the $I0,000 for Phase One. Hopefully, this

will allow the Phase Two recipients to construct their projects

with more sophisticated controls.

V. RESEARCH RESULTS.

The data derived from the operations outlined in Section III are

included at the end of this report in APPENDIX A. The data show

the timetable over which the drying procedure was established.

The dryiLlg times and temperatures were confirmed for the products
involved. The processing on trays with the amount of heat at the

project site was adequate.

In summary, the results for papaya drying show that a temperature

of 120 degrees F can be used successfully if the fruit is mature

green and not overly ripe. The results of drying bananas showed
that the dryer temperature should be the same as that of papaya,

120 degrees F. Also, the ripeness of the bananas is as important
as that of the papayas. The results of pineapple drying showed

the thickness of the slices should be very uniform to allow even

drying throughout the whole dryer. Once again, 120 degrees F

seems to be a good drying temperature.
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APPEND IX A

MAXIMUM CAPACITY FOR DRYER DEMONSTRATION UNIT = 120 TRAYS

FOR BANANA:

11#/TRAY OF RAW PRODUCT (UNPEELED) OR

1320#/DRYER UNIT (52% RUBBISH OR 686#)

211# (16%) DRIED BANANA YIELDED PER RUN AT 100%
CAPACITY (36HOURS)

18 WORK HOURS TO WEIGH /PEEL/LOAD @ $4._0/ HOUR = $72.00

4 WORK HOURS TO UNLOAD/WEIGH @ $4.00/HOUR = $16.00

I WORK HOUR TO CLEAN UP @ $4.00/HOUR = $4.00

3 WORK HOURS TO MONITOR @ $4.00/HOUR = $12.00

TOTAL LABOR COSTS = $104.00

RAW RESOURCE COSTS 1320# @ $0.I0/# = $132.00

TOTAL COSTS (WITHOUT UTILITIES) = $236.00

OR $1.12/POUND DRIED

SUGGESTED PRICE TO WHOLESALERS $3.50/LB.

SUGGESTED PRICE TO RETAILERS $4.50/LB.

SUGGESTED PRICE TO CONSUMERS $6.50/LB.

FOR PAPAYA POWDER:

4#/TRAY OF GRATED, DRAINED PULP OR

480#/DRYER UNIT
58## (12%) DRIED PULP YIELDED PER RUN AT 100%

CAPACITY (24HOURS)

20 WORK HOURS TO WEIGH /PEEL/LOAD @ $4.00/ HOUR = $80.00

I0 WORK HOURS TO UNLOAD/WEIGH @ $4.00/HOUR = $40.00
I WORK HOUR TO CLEAN UP @ $4.00/HOUR = $4.00

5 WORK HOURS TO MONITOR @ $4.00/HOUR = $20.00

TOTAL LABOR COSTS = $144.00

RAW RESOURCE COSTS 1200# @ $0.I0/# = $120.00

TOTAL COSTS (WITHOUT UTILITIES) = $264.00

OR $4.55/POUND DRIED

SUGGESTED PRICE TO WHOLESALERS $7.50/LB.

SUGGESTED PRICE TO RETAILERS $8.75/LB.

SUGGESTED PRICE TO CONSUMERS $11.50/LB.
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APPENDIX A
!

FOR PINEAPPLE:

7.5#/TRAY OF RAW PRODUCT (UNPEELED) OR

900#/DRYER UNIT (53.3% RUBBISH OR 481.5#)

72## (6%) DRIED PINEAPPLE YIELDED PER RUN AT 100%

CAPACITY (48HOURS)

7 WORK HOURS TO WEIGH /PEEL @ $4.00/ HOUR = $28.00
4.25 WORK HOURS TO LOAD DRYERS @ $4.00/HOUR = $17.00

I WORK HOUR TO CLEAN UP @ $4.00/HOUR = $4.00

4 WORK HOURS TO MONITOR @ $4.00/HOUR = $16.00

TOTAL LABOR COSTS = $89.00

RAW RESOURCE COSTS 900# @ $0.15/# = $135.00

TOTAL COSTS (WITHOUT UTILITIES) = $224.00

OR $3.15/POUND DRIED

SUGGESTED PRICE TO WHOLESALERS $5.50/LB.

SUGGESTED PRICE TO RETAILERS $6.90/LB.

SUGGESTED PRICE TO CONSUMERS $10.00/LB.
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AI._.._R. W ATER
DATE TIME ACTION TEMP. TEMP. COMMENTS

from projectmanager II0°F 130°F beforeINSULATION
.)5/I5,,,"87 0825 check airtemperature 160°F 180°F afterINSULATION

with0ut fans

0830 settrays wrong ,.size
set fansinbay #2 adjustfan shelf

0835 set fan settingon high
0855 measure ,',-t 148°F 180'-'F with farts

At dropped i"_'-_c-,
turnfans off

- !,'.'._-



AI__..RR WATER

DATE TIME ACTION TEMP. TEMP. COMMENTS

;,5.,"30,,"870800 weigh banana grosswt.=!I6#
082,.], turnon fans highsetting

,0825 processbanana 9 I/2 trays

0910 loaddryer 148°F 175°F loadtemp.
,0932 monitor 135°F 175'-_F intialrun ternp.

0945 weigh rubbish rubbishwt.=55#

weigllboxes box wt.=10#

figureprocessweight net wt.=51#
1820 monitor 144'_F 175':'F skindeveloprner_t

i,--,.._ . ,.',',o,-% closeinputI'_. ,'- turn input1_.'_closed

1827 monitor 138°F 175_"F

1828 clo:.'-_einputI/2 turn input2C,%clo,.._,e,-I
1836 monitor 136"F 175°F

tl18c7 closeinputI.,:'2turn input30% clo::_ed
1841 monitor 136"F 175°F

31/87 0735 monifor 149°F 18,:.'.,':'Fbanar_a80% dried

,.:,736 closeinputI turn input5,",%......,::losed
0741 monitor 149°F 180°F

0744 closeinputI.''_.,,_ turn input60% clo,.--:e,'I
,.i)749 monitor 149°F 180'_F

075,.) closeinputI turn input80% close,-I
0759 monitor 144"F 180':'F

0800 closeinputI/2 turn input90% closed
I'-i.-.o-t0805 monitor 134°F Ioj-F

1745 monitor 9O'>F 1IO°F '_.o'_ "...... •.oi '.st.oc,much
/4 t urn 1:-_n°F input 15,,=,opE,n1746 open inputI., ..... '_

fluidin,E:tant-t

I --',_'_, -.,,._,._, m onitor Ii":,2''_F I;-i0'-"F

1759 monitor 106'_F 180'-'F

1805 monitor 110°F 180°F

1811 monitor 114"F 180°F

1815 monitor 115°F 180'"F air>,.t.-:t_bilized

01,,,,_,7 0",."-0 m onitor 124"'F Io5'_F banar,a_,fini.:,hed

0721 ,:)peninput4 I/4 turns input1,0,:)%open
unload

0731 weigh end product driedwt.=18#
0735 finish sampled 9 banana

Conclusion_"terbanana I System would benefitfrom SaLENCIID valvein the hot

water inputlineactivatedbL-I._tof air..would requiretilermostat(s)to monitor

airtemperatureinsideof drier"unit.



AI___RR WATER

!DATE TIME ACTION TEMP. TEMP. COMMENTS

:36/10i'87 1000 w eigh papa!.4a puIp gro's'sw t.46#
driveto pr-oje_zt

1005 monitor 147'-'F 178°F without fans
turnfanson *note:removed

cleantrays two trays..silica,
one wet, one dry

1015 monitor" 144°F 175'-'F

load trayswith papaya 11 trays
1040 monitor 147°F 175'_F

put traysinbay #'2
1055 monitor 138°F 175'_F

1100 weigh pails pailsv.,.'eigr_3#
cleanpails net weight 43 #

I

1115 finish

1650 monitor 145'_F 180'_F

closeinput4 turns input80% closed
1700 monitor 145°F 180'_F

closeinputI/4 turn input85% closed
1710 monifor 140°F 18O°F

1720 monitor 135':'F 180°F

open input 1,."4turn input 2_:'_%opened
1955 monitor 135°F 1"'"" ' "": ,-_,vr thinlayered,.r_ys

dry, ttli,::ker one'.'_
still wet, rotate
',.Yetones up

"_ ."4 turn input 25 % open-00_" open input 1.,
2005 moni_.or 134°F 175'_F >..tstabilized

36/I 1/87 0855 monitor" 147°F 180°F pulp4ry

remove dry pulp
turnfansoff

0935 rnonitor 152°F 180'_F

clean up
weigh end product 5.25 # net weight

0,-4.55 finish

Conclusionafterpapaya I-System would benefitfurtherif hurnidityof air inside
drierunit could be moni'toredwith the additionof a hygrometer,and, if air flow

couldbe vented to releasemoistureallowingdryerairto circulate.For tIlenextrun

Irecommend fillingthe drierto I/3 to 2.."3capacity.



AI_.__RR WATER

DATE TIME ACTION " TEMP. TEMP. COMMENTS

)7,,."..,o,,:,7 090c) pickup papaya pulp

weigh papayapulp net Wt. 76#
0930 arriveat pr-oject

monitor 144°F 175'-'F

turnfans on

loadtrayswith papaya 19 trays
"{" f'l10J.. monitor 144°F 175'-'F

put traysinbay #2
• i.'l_.

open e:,.'haust',lent50,.._

,:)penintakevent I,:'..,0%
1005 monitor 124_F 175':'F

•-. "_-° FI0 lu monitor I....4F 175'_

1030 monitor 126'-'F 175'_F

1035 cleanup
2000 rnonitor 138'_F 175'-'F

2015 monitor 13'=". ,_,-F I-'5':'F,,
,II

),.'/09,,87 0720 monitor 144'-'F 175"F productdry
1110 monitor 144'-'F 175':'F

unlpad end product pro,iuctbrown
114C, finisII

140,.) weigh drie,1pr-oduct 8.5# net wt.

141C, finishpapaya II

Conclusionafterpapaya II: Stage at which papaya was processed was too ripefor

this type of product. Sugars in fruitoxidized,:luicklyat tllehighertemperature::;

causinga browning of the finisi]edproduct.Therefore,fruitfor this productmust

be mature green papaya but showing no signs of ripeness before processingand
r _, F Still recnmrnerzdternperaturesuuuld be decreased to bet',,,.,,eenI'.'.)-F-130"

utilizingat leastI/3 to I/2 of drier.



A I_._R W ATER

DATE TIME AC'I'ION TEMP. TEMP. COMMENTS

' .., ,' .,,,... _, t.,j I..j:)7/n9,,87 08nn pickup BANANAS !]P+','S:.'-;wt. "_'_"_

1040 pickUp two workers
1110 arrivePohoikisite

monitor 14,4°F 175°F

processbanana 2 workers

1'2,:)0 loadbanana inbay #I
clean up

1310 monitor 116°F 175':'F

I_-_0.,,..,weigh rubbisI_ I__C,# rubbish
20# green
140# processed

..,. , .."_ 1'%r"-,u00 monitor 13,..r 175+F
iI37,,'10 "'-"-',,,i:,,, 0730 monitor 149°F 180':'F

1230 monitor 154°F 190°F

1330 monitor 156°F 190°F

2000 mo,litor 150°F 1+:n0+F

unloadend product

Conclusion after banana !I It appears as if tilebananas in this project were

processed too green as the end product resultedin a hard starchy banana. It is

recommended tI1atin the futuregreatcare be taken to proces,.-'_only tIlosebananas

tIlataremature and fullyripened.Also drierappearedto betnn hot forthe desired

results.One productthatmigI1tcome out of starchydriedbananas sucIlasthesei,.--_a
banana flouror powder.



AI___RR WATER

DATE TIME ACTION TEMP. TEMP. COMMENTS

07/09187 1040 pickup papayapulp

weigh papaympulp net Wt. 120#
1110 arrivePohoikisite

monitor 144°F 175°F

1200 putpapaya on trays

1300 loadpapaya inbay #2 30 trays
cleanup

13"I0 monitor 116°F I-_o_,,_,r

2000 monitor 130°F 175_°F

07/10/87 u ,,_.,0 monitor 149OF 180°F papaLIadrLI
1230 monitor 154°F 190°F

I_30 unloadpapaya
cleanup

weigh end product 14.25# net wt.
• 714_0 finishpapaya Ill

C:onc:l _ "u.:,_onafterpapaya III As with papaya IIit i,::stronglyurged to use mature

greenpapaya IneforeitsIlowsany signsof ripenessto avoidthi:'-;discolorationof the
finishedproduct. Also as Irnentionedin papaya IIwe must test the dryerunder a
heavierIoad.
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AI.....RR WATER

DATE TIME ACTION TEMP TEMP. COMMENTS

07/14/87 0745 pickup pineapples 7 cs.
storeat PPofH coolroom

l=

07/15,,'87 0815 weigh pineapples gro---.,owt. 301 #
set up

0845 processpineapples two workers

wedges
. ,'-;mallchunks

• largechunks
wheels

,'.01 #1045 weigh rubbish boxes
peels 145 #
rot 5#

total 171#

net wt. 130#

1100 driveto PoI-ioiki

1120 monitor- 155°F 190°F

closeinputcompletely 5 turns
open input60 min. inputopen 20%

loadtrayswith pineapple 37 trays
120 =_, put trays in bay #2

monitor 95°F 180°F
I"_15 monitor 115°F I"75°F

driveto Keaau

1245 cleanup
1345 finish

1..,= 10 monitor 128°F I -'=°,.._,F
closeinputIC,rain.

1515 monitor I''5_"F_ 17C,°F

1520 monitor 127':'F 17C,°F

o010 rnonitor 133':'F 170°F

closeinput 15rnin.
"."020 rnor,i t or 126 °F 17C,°F

2030 c1ose i r,put 5 mi n.
:'C,40 monitor 1""°F 17,';"F__ _.."./ ...

" '','7 02_ F 17':':,'_ .._;,7,."Ic,,,o, 0700 monitor I..._ . F product5,3%dr.q
715 monitor 123°F I-0°Fii

1200 monitor 133°F 190°F

closeinput20 min.
pl __.-"15 monitor I:'C,'-"F 190°F

1650 monitor 116°F 18,",°F_... product75_,.,,dry
1720 monitor I16°F 180"F



"_'..' 180 F._,.15 monitor I17°F,. °

unload 7 trays

2255 monitor 110°F 180°_F

open input =,.,min.
07,"17/87 0730 monitor 104°F 175°F

open input 20 rain.
0800 monitor 114°F 180°F

open input 5 rain.
0830 monitor 120°F 180"-'F

1200 monitor I,_"4°F 180°F

closeinput20 rnin.
1420 monitor 120°F 180°F

_"I rl

unload -..._trays

1505 monitor I06°F 180°F

open inputI0 rnin.
turnfanson low

1510 monitor 112°F 180°F
-- UIj17L,O monitor 1_4°F= I'-'^°F

07 ,/'18,"_'?,_,, 0945 monitor 116°F 170°F
unload 6 trays

1010 monitor 116"-'F 170°F

2010 monitor IC,6°F 160':'F
unload ,_tray.'-

o I' -,r ^ --. -. t, i ,:,7 20/87 07c.u v,,.'eighdried product gro_,s ,,,,,,t 26 #
,._=re 6 #
net wt. 20 #

ConclusionafterpineappleI: The unusuallylong periodfor the dryingtime can be

attributedtotwo factors;first,the sizeofthe piecesforthe testwere notuniform

(thetIlicI.:erones takingmuch longerto dry);and second,the lower temperatureand

wet nights.Suggestionwouldbe to sizeallpiecesno thickerthan I/'4ir,ch. Also in
the futureitwould be recommended to plota dryingcurve for eoc:hdifferentcut of

fruitand foreach varietyof fruit.
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AI_.RR WATER

DATE TIME ACTION TEMP. TEMP. COMMENTS

7,/2""-'-' 0800 setupO , i, ° .ij/ O t

09(:,0 processPINEAPPLES 2 workers
480# gross

1I00 cleanup

1130 break

I'_.... "-":,ite..u0 driveto t_:,t"-"
I"."4.0 monitor 130°F 160°F input1C,0'_,_,openL__.,

installtwo fans inbay #3 6 fans total

load trayswith PINEAPPLES 2 workers
64 trays

adjustinput closecomI:,letely
open input"-''O,..,m irl.

1330 puttrays,inbay#1 arld#O._ 40iri#1,".=4in#2.
o

mor_itor I06°F 160 F

open input40 rain.
1335,':, monitor 114°F 150°F heavy rain

driveback to plant

14o5 cleanup
driveback to testsite

_+4_., monitor 116"F 150°F

14.:_.. open input" .-."0 rnin

!505 monitor 116°F I=0°F.-,

open input_".'0rain.
1610 monitor IC,8':'F 13C,':'F heavu rain

open inI:,utfull
•".',",o5 m onitor I"":' '._...... ..,_,':'F 170':'F

-, ,,.,-, ,,,-, .-, 18nOF,'l ,,, ,. 1 7 ,.':i7e ,, .,.... ,'o . .. monitor 142°F

adjustinput closecornpl_tely
open input_,n .,:,.. mirt

...."r,0 pr,:,cesspineapple".' " " _,J0 ... . _. -'" W 0 l"k _ rc,

"280 # g I"0 S'.':

0900 C:1e an Up

09 30 ,-Iri ve t o test si t e
"_ _" 0I000 m onitor 133_-'F I,,'_,F

C:10S e irip ut 40 m i ri.

loadtraysv,/ithpineapple2 2 workers
38 trays

1040 put traysiribay #2 arid#3 16 iri#.s,__......_":'irl#z..
clean up

weightest I and2 70gand 65g
1i:,55 monitor IC,6':'F I,,-5':'F



open 20 mir

1105 monitor 108°F 175°F

open 20 rain.
1535 monitor 96°F IO0°F I:,oweroff

adjustinput open completely
1542 I:,oweron

unload 18 trays A)
1630 monitor 96°F 110°F

2050 monitor 102°F 120°F heat e>'cIlanger?
•,_ to0 ,,'/,.2187 0700 monitor 138°F" 190°F

adjustinput closecompletely
open 40 min.

0710 monitor 126°F 190°F

21O0 monitor 106°F 190'-'F

, open 20 min.

unIoad 40 trays B)
2155 monitor 116°F 190°F

r? ,o-_,"87 0650 monitor 101°F 120°F system down
0930 monitor 93°F 100°F

11O0 monitor 93°F 95°F

turnon coils
rl _'. 0

set tllermostats Is-110_'F.,f-I,u F

1115 monitor 118°F

2140 mon itor 116_-'F

unload 26 trays C)
'2220 monitor 116°F

C ,'.-,...i:--,', 0600 116°F_7,,'_-_,o ,, ._ monitar

1200 monitor 116°F

,,00 monitor 116°F

unload 17 trays D)
1800 monitor 116°F

..-_ _'_-_ __07/..a,,'o7 i".'00 monitor 116°F

unload I tray E)
Io 15 fini-_h

1230 weigh finishproduct A) 9.5#
FI) ". ,I.0#

C) 16.5#

D) 11.0#
E) .r:,=#o .,III

58.5# total

C:Or0cIu"_,]c,n aft::r pir, eapple Ii Pir, eapples must be cut uniforrnly to assure tirr, ely
- _,11ypa.qfaritselfin thedryingschedule.An automated monitorir,g sy_,terncouldea-" ..

long run since the present sy:-_tern requires cor_:-_tantrr_anual rnonitoring.

Q



Z

Z

Z

X
r_

0

?



I

APPEND IX B

COST CATEGORY FROM FROM COST TOTAL

C. G. T.P. SHARING

EQUIPMENT

a. Fan $0 $800 $800

b. Motor & Drive $0 $550 $550

TOTALS $0 $1350 $1350

MATERIALS

a. Heat exchanger $600 $0 $600
materials

b. Lumber $300 $0 $300

c. Steel $400 $0 $400

d. Misc. Hardware $150 $0 $150

e. Electric controls $600 $0 $600

f. Truck Fabrication $500 $0 $500

g. Plumbing Supplies $500 $0 $500

h. Food Bins $266 $0 $266

j. Temp. Probes $150 $0 $150

k. Temp. Indicator $0 $1200 $1200

i. Aluminum Trays $600 $0 $600

TOTALS $4066 $I 200 $5266

DO NO'[B 'ICRO :.ILNI
 HISPAGE
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GREEN PAPAYA GRANULES AND POWDER

PRODUCT DE5CRIPTION AND SPECIFICATION

Papaya Products of Hilo was formed to manufacture and market several nutritional
products and processes developed by Dr. Kurt Koesel based upon the use of highly
nutritional green papaya which retains a higher percentage of its enzyme and
vitamin content compared to the usual high sugar content of ripe papaya products
now on the market, Papaya Products of Hilo does have flavorful ripe papaya
products for those who prefer greater sweetness,

The green or ripe papaya granules are a good source of roughage and flavor while
the green papaya provides the high enzyme content if preferred,

These granules can be used as a flavorful additive to cereals and salad mixes,
at... _so packaged as a nutritional roughage fiber ingredient.

Per the U.S. Department of Agriculture: "Papaya is a source of an important
digestive ferment called papain, similar, (but more effective) in its action to
pepsin. Papaya is generally recognized as of value in promoting health, and its

• increasing popularity is partly due to this fact."

"It is also an excellent source of Vitamin A, a good source of Vitamin C, a fair
source of Vitamin G, and has an appreciable amount of Vitamin B."

q

U.S. Department of Agriculture
Washington D.C.
Circular #633
Papaya Production in the U.S.

P. O. Box 2qO Keaau, Hawaii 967q9 Phone (808) 966-8727 Telex 5106004620

.... , ................. _..................... _ .... _ ......... _......... _ ........... ___,_._,_.,_,_ _ _



SPECIFICATIONS

Typical nutritional values for Papaya Powder, granules and sheet made from
, Fresh Green Papaya. Values were obtained by AGRI Science Laboratories,

Cerritos, California in 1983.

Powder g Granules Sheets

Papain 300,000 units of 240,000 units of
activity/gram activity

Moisture 6.1% 16.896

Crude Protein (1.13 N x 6.25) 7.06% 4.5696

Crude Fat 8.596 5.196

Crude Fiber 7.496 2.1%

Ash (mineral matter) 4.9°/o 4.296

Calories 398.5 / 100g 341.5 / 100g

Carbohydrates 73.496 69.396
per 100 gram

The typical nutrition values shown below are for 100 gins of dried papaya powder
or granules and for 100 gins of sheet.

The values were extrapolated from typical values for the edible portion of fresh
wet papaya developed by Wenkam & Miller (1965).

powder FeGranules Sheets

Calcium 154.9rag 99.67rag

Phosphorus 60.1 mg 38.67mg

Iron 0.98rag 0.6 3rag

Vitamin A 56.621Jgm 36.431Jgm

Thiamine B1 0.14rag 0.09rag

Riboflavin B2 0.22rag 0. lqmg

Niacin 1.7ling 1 o01mg

Ascorbic Acid C 435. lmg 280, mg

....................... _.. ........... . _._._., ............. , ...................
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