
MO ISTURE MET HOD AN D STAB IL  ITY STU DIES

H o n o l d  B o l i n

Western Reg iono I Reseonch Lobonotory

Weste rn  U t i l i zo t ion  Reseqrch  &  Deve loPment  D iv i s ion

Agr i cu l tu ro l  Reseorch  Serv  i ce

U.  S .  Depor fment  o f  Agr i cu l tu re

A l b o n y ,  C o l i f o r n  i o

The  s tob i l i t y ,  tex tu re ,  ond  oppecr ronce  o f  d r ied  f ru i f s  o re  c lose ly  ossoc io ted

w i th  the i r  mo is tu re  con ten t .  F requen t  mo is tune  meosurements  o re  mode dur ing  the  course  o f

p roduc t ion  to  insure  on  e f f i c ien t  opero t ion  ond  o  p roduc t  o f  op t imum quo l i t y .  Becouse  o f  the

h igh  sugqr  con ten t  o f  d r ied  f ru i t ,  mos t  o f  the  mo is tu re  methods  ovo i lob le  o re  no t  oPP l i cob le .

Vocuum Oven  "

A study wos mode io determine whether ony sugor decomposit ion occurred dur ing vocuum oven

drying, which is the stondord or reference method for dr ied frui ls.  The somples were onolyzed

for totol sugor before ond ofter drying in the vocuum oven for 30 hrs. qt 60oC. There *os o

def ini te sugor loss in the heoted somple, ond the loss wos $reoter in the frui ts with higher ocid

content (Toble l ) .  The sugor decomposit ion products were noi  ident i f ied. However,  o dqcreose

in sugor content does not necessor i ly meon o corresponding loss in somple weight.  Despite this

possible source of  error,  the vocuum-oven method con be rel ied upon to give reproducible

resul ts i f  o detoi led procedure is fol lowed.

El  ec t r ico  I  Conductonce.

The ef fect  vqr io t ion in  f ru i t  composi t ion hqd on moisture,  os detenmined by the Dr ied Fru i t

Mo is tu re  Tes te r ,  wos  inves t igo ted .  Vor ious  omounts  o f  sugors ,  o i l ,  oc ids ,  ond  so l t s ,  (NoCl )

were odded to the ground f ru i t .  None of  the oddi t ives coused ony s igni f icont  ef fect  except

sod ium ch lo r ide"  As  the  so l t  con ten t  i nc reosed  so  d id  conduc tonceo  ond  the  inc reose  wos

greo te r ,  fo r  o  g iven  so l t  l eve l ,  i n  the  h igher -mo is tu re  f ru i t s  (Tob le  2 ) .  Mos t  d r ied  f ru i t s

con to in  f rom 0 .5  -  1 ,5o /o  po toss ium.  l t  i s  the re fo re  conce ivqb le  thq t  vo r io t ions  cou ld  occur
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in the frui t  composit ions thot would ef fect  the conductonce

th is  poss ib i l i ty  o f  er ror  ex is ts ,  th is  method serves o  def  in i te

to  run.

moisture reodings. Even though

need in  thot  i t  i s  rop id  ond s imple

Dielectr ic Properf  ies,

Woter hos o high dielectric constont, therefore, ony chonge in the omount of woter in o moteriol

resul ts in o corresponding chonge in i ts dielectr ic propert ies,  This pr inciple is used in o number

of instruments for moislure determinotion, This study wos conducted using o Moisture Reg ister,

Model G-5* .

Approximotely 50 g of  ground frui l  wos ploced in o cyl inder posi t ioned over the

electrodes, which were concentr ic r ings. A hydroul ic plunger pressed the somple down on the

r ing electrodes uni i l  o constqnt pressure (1,000 lb.  diol  reoding) wos obtoined, Using the some

pressure for eoch determinqtion provided somples of relotively uniform density. Diol reodings

were referred fo o colibfotion curve (Fig. I) prepored for eoch fruit by the vocuum oven method.

Eoch resistonce ronge box of the Moisiure Reg ister must be colibroted individuolly for moximum

occurocy, which might be o disodvontoge. Also, vor iobi l i ty in reodings moy resul t  f rom

vsriqtion in somple density in the cylinder due to entropped oir pockets in the ground fru it or

voriqlion in rhe somple temPeroture. This method provides o relotively ropid meons for moisiure

esi  imot ion in dr ied frui ts.

Refroct ive Index.

A direct lineor relotionship wos found between the moisture of dried fruits, determined by the

vocuum oven, ond their  refroct ive index (Fig.  2).  In this procedure, o smql l  omount (obout 50

mg) of  ground, wel l -mixed frui t  (prunes pi t ted) wos ploced direct ly on the pr ism of o refroctometer,

ond the refroctive index determ ined ot 2fC, Triplicote reodings were token per somple, This

method hqd good precision ond wos both ropid ond simple.

*Monufoctured by the Moit f
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Storoge Stobil itv Studv.

In relqf ion lo storqge srobility, o flovor comporison wos mode to determine the effect moisiure
level  hod on the storoge quol i t ies of  prunes ond rois ins.  In high moisture frui t ,  there wos o
noliceoble difference in frqvor in o few weeks between sompres kepf ot zero degrees ond
those stored qt 90pF' conversely, low moisture fruits remoined in 90o storoge for opproximotely
twice os long os the higher moisture ones, before o difference in flovor could be detected.
This indicqtes thot, in the presence of otmosphere oxygen, dried fruits wiI hove o longer
storoge life if they ore kept ot o lower moisture level.

In review, some possible sources of errors ore mentioned in relotionship to
determining moisture with ihe vocuum oven ond Dried Fruit Moisture Tester. Arso, o
couple of  new moisture methods ore discussed, bqsed on chonge in dielectr ic ond refroct ive
index' In qddition, o brief report is given indicoting thqt lower moisfure dried fruits hove
o longer storoge life thon higher moisture ones.

(June 24, 1963)
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Tob le  l .

Sugor loss, expressed on moisture-free bosis, from dried fruit during 30 hr. in vocuum oven

qt 60PC.

Dried fru it Sugor loss Ac id content,
cq lcu lqted os mo I ic

F igs

Prunes

Ro isins

App les

Apricof s

0 .6 o/o

3.4

4 ,7

6 .0

6 .6

0. 54 o/o

l .  15

|  ,57

I  .63

4.  3g

Tobl  e 2.

Effect of solt on conductonce moisture meosurement.

Fru it Added
NoC I

Moisture reodings
by D.  F .  A .  meter

Difference

Rais ins 0 o/o

0.5

I ,0

1.5

2,0

0

0,5

1.0

1.5

2.0

16.7 0/a

17 ,2

17,7

lg .0

lg .6

30. 5

34. 5

37.6

40.0

41 .3

bose

0 .5

1 .0

1 .3

l .g

bose

4"A

7.1

9 .5

10 .  g

Prunes
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