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Production figures show thot opproximotely 210,000 tons of dried prunes ore

produced onnuol ly on o world-wide bosis wif  h Col i fornio producing opproximotely 7 5o/o of  the

totol ,  Since the f ime prune trees were f i rst  plonted oround 1855 in the Son Jose oreo, the

post 108 yeors hove seen o succession of  improved techniques ond equipment unporol le led in

mony other crops. Most of  these ore of  relqt ively receni or ig in,  In 1932, o product wos

commerciof fy produced for ihe first time which todoy occounts for the usoge of 27-30Vo of

the crop. This product is prune iuice, the wdter extrqct of  dr ied prunes. Whi le consideroble

doto on the composit ion of  f resh prunes ond of the dr ied frui t  ore ovoi loble in the l i teroture,

doto derived from the woter extroct of these fruits is very limited. Sufficient doto olso ore

locking on the chonges which toke ploce dur ing the drying of  prunes,

The present study wos corried out to obtoin informotion on the chonges which

occur during dehydroiion of French prunes, of iuices experimentolly extrocted from the resulting

dr ied frui t  ond the determinot ion of  vor ist ions occurr ing in commerciol ly monufoctureo prune

iuices ond concentrotes.

To siudy chonges which tqke ploce dur ing dehydrot ion, somples for onolysis

were tqken of the fresh fruit ond ofter the fruit hqd been dehydroted to 55o/o, 737o ond 85% solids.

Experimentol iuice somples were prepored from the dried fruit, both by bottery diffusion ond

disintegrot ion processes which simuloted those used in industry.  Commerciol  prune Iuice ond

concentrote somples were col lected from the monufocturers of  these products os wel los somples

obtoined from retoi l  sources in vor ious ports of  the United Stqtes. l t  wos possible in the moior i ty

of the somples to find out from the mqnufocturer whether the product wos the result of diffusion

-48 -

California Dried Plum Board Research Reports 1963



c r  d i s in teg ro t ion  p rocesses"  For  pu rposes  o f  compcr ing  do to  ob to ined  on  vo r ious  somp les ,

resu l t s  w i l l  be  C iscussed  by  the  ccmponen ts  onq lyzed  fo r "

As prunes ore known to hove o relot ively high concentrot ion of  sugors,  onolyses

were corr ied out to determine which were present in the fresh frui t  ond whot chonges took ploce,

i f  ony, dur ing the drying ond subsequeni extroct ion. Chromotogrophic onolyses showed glucose,

fructose, sucrose ond melezi tose were found in the fresh frui t .  Glucose ond fruciose were in very

lorge omounts,  sucrose in moderote quont i t ies ond melezi lose in rother smol l  omounts,  The

fol lowing tcble shows the chonges which took ploce dur ing dehydroi ion os wel l  os ronges of doto

col lected on dr ied frui t  in 1933 by Mrok ond co-workers.

7o Reduc ing
St:gons

o/o Total Reducing
Sugons 7o Sucrose*

Fresh Pnunes 40.84 53"42 11"95

Dehydrotes Prunes

55% Sol ids 43.71 53.97 9.75

73% Sol ids 49.30 54"07 4.50

85o/o Sol ids 51.28 54.58 3. 14

Mroke to l .  ( 1933 )  43 .31  -64 .37  50 .15 -65 .  l l  0 "74 -6 .84

*The f igures given for sucrose olso include the smol l  omounis of  melezi tose found.

The hydrolysis of sucrose during dehydrotion reduces the omount from over 22o/o

of the totol reducing sugors found in the fresh fruit to opproximotely 60lo in prunes dried to l57o

moisture. Juices experimeniol ly prepored from this f rui t  show thoi  by the third extroct ion, using

the bottery di f iusion method, rD sucrose remoined, When the dis integrot ion process wos used,

cpproxinntely ,25o/o sucrcse remoined which wos completely hydrolyzed by further heoting,

li is interesting thot the sugor breokdown product hydroxymethylfurfuro | (HMF)

wos found only in the iu ices which were prepored experimentcl ly ond commerciql ly but not in
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the experimentol ly dr ied prunes nor in commerciol ly s iored dr ied prunes (82 per lb.)  which hcd

been kept for 8 months. In oddi t ion io HMF only glucose ond fructose generol ly were found.

A second detoi led study wos mode on the chonges in composit icn of  the omino

ocids present s ince one pothwoy by which browning mqy occur in dr ied frui ts is by the Moi l lord

reoct ion, This reqct ion involves simple sugors qnd omino ocids. Twelve omino ocids were found

to be present in the fresh frui t ,  present in relot ively lorge omounts were the omino ocids;

osporogine, osport ic ocid ond orginine whi le olonine, prol ine ond gommo omino bufyr ic ocid

were found in somewhot lesser omounts.  Glufomic ocid,  glutomine ond ser ine were found in

relot ively smol l  omounts whi le vol ine, glycine ond cyst ine were present in only t roce omounts.

When these frui ts were dehydroted to 557o sol ids,  osporogine ond cyst ine no longer could be

detected whi le glutomic ocid ond glutomine were in much smql ler omounfs thqn in f resh frui t .

Fur iher dehydrot ion to 73o/o sol ids resul ted in the disoppeoronce of glutomine ond reduct ions in the

omount of  gluiomic ocid,  No chonges oppeored in relot ive omounts of  the other omino ocids.

Glutomic ocid wos reduced st i l l  fur ther when prune dehydrot ion wos corr ied to 85% sol ids.

When experimentol  iu ices were prepored, i i  wos found thot glutomic qcid wqs

obsent when the bottery di f fusion method wos used whi le t roces of  th is omino ocid could st i l l

be found when iuice wos prepored by the dis integrot ion method" With

iu ice ond concent ro te  somples hod o  s imi lor  qminc oc id  compos i t ion to

one

thq t

excep t ion ,  commerc io l

of  the expenimento l

iu ices. The except ion wos the f inding of  t roce omounts of  osporogine in some of ihe comrerciol

somples whereos this omino ocid hod disoppeored dur ing the experimentol  dehydrot ion of  prunes

to 55elo solids.

The protein content of commerciol somples wos found to vory from opproximofely

3,2 to 4.5 (see Toble l ) .  Di f ferences between somples prepored in o simi lor motter were very

smo l l .

Orgonic ocids onolyses shcwed mql ic ond quinic ocids to be found in f resh ond

dried prunes ond in the extrocted iu ices os wel l  qs *he commerciol  somples. Ci tr ic ocid wos
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found in moderote omount in one commenciol  somple, howeven, the lobel  indicoted the oddit ion

of lemon iuice. In other somples only i roce omounts were delected. Whi le only mol ic ond

quinic ocids moinly were found in ol l  somples, ihe proport ions chonged qui te drost icol ly.  Mol ic

ocid wos found to be much more prevolent in the fresh frui t .  However,  by the t ime ihe frui ts

were dr ied to 55olo sol ids,  quinic ocid wos olreody found in lorger omounts thon wos mol ic '

Chonges which occurred in t i t rotoble ocidi ly ond in pH is shown in the fol low ing toble:

Toto I Ac idity

-eI-
3" 80

(% os  mo l i c  d ry  bos is )

Fresh Prunes

Dried Prunes

55o lo  So l i ds  3 .83  2 . l l

73o/o x 3" 85 1 ,97
85o / "  "  3 .89  1 ,87

The decrease in totol  ocidi ty plot ied ogoinst lhe per cent totql  sol ids is neor ly l ineor in i ts

decreqse. l t  is  bel ieved thot th is decreose is reloted to the chonging proport ions of  mol ic,  ond

quinic ocid.  Mol ic ocid is c dicorboxyl ic qcid whose dissociot ion constqnts ore reloi ively lorge,

whereos quinic ocid is o monocorboxyl ic ocid wi lh o smql ler dissociot ion constont.  The totol

ocidi ty of  iu ices experimentol ly prepored were simi lqr for the two methods. Ronges of pH ond

totol  ocidi ty volues obtoined from commerciol  use ond concentrote somples ore found in Toble I .

Also included in Toble l ,  ore the Br ix (sugor):  ocid rot ios which qre o f lovor

idex of  sweetness-sourness relot ionships" This rot io which vor ies considerobly between the vor ious

commerciol  somples (28.8 -  59. l )  wos opproximotely 55 for the experimentol ly prepored iuices"

No consistent di f ferences in commerciol  somples prepored by simi lor meihods

could be detected in the osh conteni ,  totol  o lkol in i ty of  osh, totol  or soluble sol ids.  One somple

of ccrcentrote prepored by di f fusion method hod o rother high insoluble sol ids content but other

commerciol  somples prepored by this mefhod rorged obout overoge in volue.

2.24
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SUMMARY AND CONCLUSIONS

Four sugors ore found to be present in fresh prunes. These ore glucose, fructose,

sucrose ond melezi tose. The omounts of  melezi tose ond sucrose ore reduced considerobly dur ing

dehydrotion. When iuice is extrocted by the diffusion process, melezitose qnd sucrose ore hydrolyzed

whereqs iuice experimentolly extrocted by the disintegrotion method contoined both sugors in troce

omounts.  Neither sucrose nor melezi tose were found in somples of  prune iuice or concentrqte

obtoined from commerciol sources, Hydroxymethy lfu rfuro I wos found only when iuices were

extrqcted from the dried prunes.

Twelve omino ocids vere found to be present in fie fresh prunes" Asporogine

ond cysf ine disoppeored dur ing the f i rs i  stoges of dehydrot ion whi le glutomine disoppeored in

ihe lot ter s ioges. Glutomic ocid wos constont ly reduced in omouni dur ing dehydrot ion ond wos

found to be present in t roce omounts only in iu ices extrocted by dis integrot ion method. Commerciol

Prune iuices ond concenirote did not contcin glutomic ocid regordless of  the extrocl ion method

used" There were no oPPorent chonges in the omounts of  the other eight omino ocids whether in

fresh or dr ied prunesor in the iu ice extrocied from them,

Mol ic ond quinic ocidswere found to be present in f resh qnd dr ied prunes ond

in prune iuice. Mol ic ocid wos the predom inont ocid in the fresh frui t ,  however,  quinic ocid

become predominont ofter the first stoges of dehydrotion. The toiol ocidity wos found to decreose

during dehydrot ion occomponying qui te smol l  chonges in pH ( increosing oppro( imotely l /10

unit  f rom the fresh io the dr ied prune) Whi le the ocidi ty decreosed by successive leochings of

the some lot  of  dr ied prunes, the over-ol l  ef fect  upon the iu ice produced by the bottery di f fusion

method when extrdcts were blended wos to produce o f inol  ocidi ty s imi lor to thot of  the dr ied

frui f  .  Both types of  Iu ice obtoined from commerciol  sources were higher in ocidi ty thon the iu ice

experimentol  ly extnocted.

With respect to the method of preporotion, no consistent differences in composition

were found in somples of  commerciol ly produced frui t  iu ices, The ronge oi  volues obtoined in
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the somples of the iuices prepored by the bottery diffusion method wos similor to ihot obfoined

in iuices by the disintegrotion method. Differences found between commerciol ond experimentol

iuices ore not greot qnd moy be expected since loborotory methods simulotirg commerciol

production connoi reproduce the conditions existing in loqe scole operotions. The dehydrotion

ond subsequent extroction procedures strongly offect the composition of the products. The presence

of trqce omounts of omino ocids ond sugors in experimentol iuices ond their obsence in commerciol

iuices moy well be exploined by the odditionol heoting the iuices received when cbmmerciolly

concentrqled ond/or bottl ed.

###

(June 24, 1963)
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Toble I

COMPONENTS OF COMMERCIAL PRUNE JUICE SAMPLES

(Per cent, Dry Weight Bosis)

Sing le  St rength Concenf  rote
Mox .

3.  19

60.67

r8.20

17.  80

0 .29

3. 65

|  .64

28. 80

2,23

26.70

4.M

74 "39

20"67

20" 30

0 .44

4 .25

3" 42

59.  l0

2 .gg

34. 53

3  "74

67.92

lg"  5g

19.20

0. 36

5  "29

I  "  l 0

3 .  93

2 .31

44"00

2 ,57

30 .41

3 .  17

62 .91

69 "76

69. 30

0 .24

3. 38

1.83

33. 60

2 "25

23.26

4,64

70 "39

73 .35

72"50

l .  15

3  "78

2 .95

53"60

3"  14

34.99

Avq.

3"  g3

66 "29

7 l  "94

71 .  t0

0  .79

3"  6 l

2 ,25

43. 00

2 .78

32.32

Min , Mox. Avq. Min  "

Protein

Reduc ing Sugor*

Totol  Sol ids (wet bosis)

So luble So I  ids (wef bosis)

Insoluble Sol ids (wei bqsis)

Orgon ic Ac ids

Qu  in  i c

Mo l i c

pH

Totq l  ,Ac id i ty  (os  Mol ic )

Brix/ocid rotio (wet bosis)

Ash content

Toto I  A lko I  in i ty of  Ash**

*No sucrose present

**ml  lN oc id /100 g  somple
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