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DRIED FRUIT PRODUCTS AI{D PROCESSES RESEARCH

F .  S .  N u r y  a n d  W .  L .  S t a n l e y

Western  Reg iona l  Research  LaboraEory

A g r i c u l t u r a l  R e s e a r c h  S e r v i c e ,  U .  S .  D e p a r t m e n E  o f  A g r i c u l E u r e

A l b a n y ,  C a l i f o r n i a  9 4 7 L 0

In  research  o f ten t imes the  deve lopment  o f  resu l ts  o r  the  in fo rmat , ion

o b t a i n e d  b y  t h e  r e s e a r c h  s c i e n t i s t  d o e s  n o t  c o i n c i d e  w i t h  E h e  s i m u l t a n e o u s

n e e d s  o f  t h e  i n d u s t r y .  A s  a  r e s u l t ,  r e s e a r c h  f i n d i n g s  n a y  n o t  f i n d

immedia te  aPp l ica t ion  or  rece ive  proper  aL ten t ion  a t  the  t ime o f  the i r

deve lopment ,  though they  may tu rn  ou t  to  be  o f  g reaE va lue  a t  some la te r

da te  ( fo r  example ,  WRRL work  on  sorba te)  .

I  would l ike to review some of the

f ru i ts  and concent ra teF,  on  more  recent

r e s e a r c h  o f  i n t e r e s t  t o  y o u r  i n d u s t r y .

h igh l igh ts  o f  our  research  on  dr ied

processes  and produc ts  and o ther
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1 .  S tud ies  on  su l fu r  d iox ide  in  d r ied  f ru i ts :  In fo rmat ion  was

obta ined on  the  fa te  o f  su l fu r  d iox ide  in  d r ied  f ru i ts .  p roper  tempera ture

cont ro ls  fo r  d r ied  f ru iLs  in  overseas  d is t r ibuE ion  channe ls  were  spec i f ied

to  i -mprove dr ied  f ru i t  qua l i t y  reach ing  fo re ign  marke ts .  SpecLfLca l l y ,

ra tes  o f  loss  o f  S0Z in  commerc ia l l y  packageo apr ico ts  and go lden ra is ins

w e r e  c a l c u l a t e d  ( s e e  t a b l e  1 ) .  A s  a  r e s u l t  o f  E h i s  s t u d y  i t  v r a s  d e t e r m i n e d

tha t  when SOZ conten t  o f  s to red  dr ied  apr ico t  (307"  mo is tu re)  and go lden

r a i s i n s  ( L 6 A  m o i s t u r e )  h a d  f a l l e n  t o  7 0 0  a n d  5 0 0  p p m ,  r e s p e c r i v e l y ,  t h e

gua l i t y  o f  f ru i t  v ras  no  longer  accepEab le .  Under  exEreme tempera ture
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c o n d i t i o n s  s u c h  a s  m a y  o c c u r  o n  l o a d i n g  d o c k s ,  e E c .  ,  l o s s  c f  S O e  i s  g r e a t l y

a c c e l e r a t e d .  A t  1 1 0 "  F . ,  f o r  e x a m p l e ,  t h e  r a t e  o f  l o s s  d e t e r m i n e d  b y

ex t rapo la t ion  is  about  65  ppm per  d"y  fo r  apr ico t  and 25  ppn fo r  go lden

r a i s i n s .  U n d e r  t h e s e  c o n d i t i o n s  a  r e l a t i v e l y  s h o r E  p e r i o d  o f  s t o r a g e

w i l l  r e s u l t  i n  d i s c o l o r a t i o n  a n d  a d v e r s e  q u a l i t y  c h a n g e s .

T a b l e  1 .  L o s s  o f  S O ,  p e r  d r y  i n  p p m

\)

Temperature (F\

90

70

50

Apr ico ts

2 2  " 4

6 . 6

2 . 4

Golden Ra is ins

9 .3

3 .3

L .2

2 .  C o n t r o l  o f  r a i s i n  p a s t e  c o n s i s t e n c v :  A  p a t e n t e d  p r o c e s s  w a s

d e v e l o p e d  t h a t  i n h i b i t s  t h e  a g e  o l d  p r o b i e m s  o f  r a i s i n  p a s t e t t s e t t i n g ' t  a n d

thus  makes inc reased u t i l i za t ion  o f  ra is ins  poss ib le .  L lo re  recent  work

on th is  p rocess  inc ludes  the  e f fec t  o f  thermal  t rea tment  p r io r  to  and

a f t e r  g r i n d i n g  r a i s i n s .  T a s t e  p a n e l  e v a l u a t i o n  o f  t h e  p r o d u c t s  o b t a i n e d

b y  t h e  t w o  h e a t i n g  m e t h o d s  s h o w s  a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e .

R e s u l t s  a l s o  i n d i c a t e  a  s l i g h t  s e l t i n g  o f  t h e  p a s t e  w h e n  r a i s i n s  a r e  g r o u n d

hot  compared to  heated  a f te r  g r ind ing .

3 .  Improved hvdra t io+  method:  A  pa ten ted  process  was deve loped fo r

hydra t lng  dr ied  f ru i ts  fo r  tender iz ing  or  remanufac tur ing  use .  Th is  method

involves heat t reatment of  the f ru i t  fo l lowed by inunediate inunersion in

co ld  water .  The process  is  a  po ten t ia l  improvement  over  s tandard  methods

of the t rade for most dr ied f ru i t ,s and improves hydrat ion rate by a
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s u b s E a n E i a l  m a r g i n  ( s e e

excess ive  heat  exposure

t a b l e s  2  a n d  3 ) ,  w h i l e  a t  t h e  s a m e  t i m e  a v o i d s

a n d  l e a c h i n g  e f f e c t s .

T a b l e  2 .  C a l i m y r n a

T ime o f  con tac t  w i th
hot  l ra te r  (minu tes)  (200 "  F  . )

F igs  (L4  percenr  mo is tu re )

I" loisture % before Moisture % after
cold water  t reatment  co ld water  t reacment

L4

1 9

2 6

3 2  . 5

3 minutes

16  . 0

25 .0

32  . 5

44  . 5

0

2 .5

5 .0

10

T ime
s team

T a b l e  3 .

o f  c o n t a c E  w i t h

Cal imyrna Figs (14 percent

Dloisture % before

moisture)

I'loisture 7" after
water  t reatmentminutes co ld  water  t rea tment

c o l d
3  m i n .

2

5

10

r7 .0

r9 .5

20  .5

24  . 0

27  . 0

32  . 5

.  A  p a t e n t e d  p r o c e s s  h a s  b e e n

deve loped fo r  enhanc ing  the  f lavor  o f  the  ju ice  prepared f rom f resh  prunes .

Tas te  pane l  eva lua t ion  o f  the  ju ice  hav ing  2 .5  to  10  perc  ehg by  vo lume o f

dr ied Prune Pi t  extract  shows a s igni f icant improvement in the ju ice

( s e e  t a b l e  4 ) .  R e s e a r c h  i s  c o n t i n u i n g  o n  r h i s  s t u d y  w i t h  t h e  o b j e c t i v e

o f  deve lop ing  Process ing  methods  fo r  improvement  o f  f lavor  in  p i t ted  and

d iced prunes  and p i t ted  canned prunes .
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Tab le  4

Water extract of ground prune
p iEs  added  (percenr  by  vo l . )

$r

Preference for f lavor
fo rE i f ied  produc t
Percent o f  i udees

2 .5

5

10

In addit ion to the above research a number of nehT products as well

as Process sPeci f icat ions for  the i r  product ion were developed.  These

include low moisture (2'47) dried fruit  f lakes produced by a modif ied

atmospheric double-drum drier and production of fruit  disks from them by

reconstruct ion and mold ing in  a pel le t  press.  gther  l ines of  products

developed hrere gel led dried fruits and dried fruit  foams

3

2

1

90

9 6

8 9

20
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