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IBIHODUCTZOi 

Th« great increase in the consumption of fruit Juices in recent 

years has stimulated interest in their productiwi. Present trwids 

hare further emphasised this growing tendency of the consuming public 

to "drink their fruit"* Therefore, the phenomenal increase in pro 

duction and utilisation of fruit Juices as a means of providing a 

market for cull, surplus, or even fruit of better quality has become 

exceedingly important. Some idea of Just how iaq>ortant the Juice 

production industry has become may be gained from studying the data on 

the production of canned Juices in Table 1* 

The expansion of the market for fruit Juices has been an out 

grow^ of an effective advertising campaign which popularised the drink 

ing of fruit Juices at breakfast. Advances in technology of production 

resulting in higher quality and the development of suitable containers 

have also been responsible for the present favorable acceptance of fruit 

Juices by the public. Consequently, nee products are now more favorably 
received by -tiie trade than at any previous time. 

A reewt survey reported in Barren's Hational Business and 

Financial Weekly (1946) has shown that the trend is toward increased 

production in the soft-drink industry. According to this report, an 
estimated volume of sales amounting to 850 million cases is expected, 
which would entail an estimated expenditure of approximately #7 per 
capita in 1948. In view of this data, it would appear that the 



TABLE Z 

TOTAL PRODUCTION OP FRUIT AND VEGETABLE JUICESi 

1955-36 to 1946-47* 

Xwe Uilllona of Standard Caaoa 
(24 No. 2 Cana) 

1935-36 24.0 

1936-37 36.7 

1937-36 40.B 

1938-39 40.8 r 

1939-40 46.6 

1940-41 67.7 

1941-42 63.0 

1942-43 76.0 

1943-44 80.7 

1944-45 96.7 

1945-46 108.8 

1946-47 114.6 

Souroot Qaited State# Departawnt of Coauaeroe. Bureau of 
Coneua. Statlatloal abatraota, 1947, p, 676, 
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beverage drinking habita of the Amerioan publio aro Tory pronounood. 

Howeror, it; ia bolioved bhab fkuib Juioea, hi^ in quali'ty and nutritional 

▼aluo, would bo m(»>o doairable for aatiefying thia dootand. 

Bio moat iaportant oonaidoration in the preparation and preaerTa-

tion of fruit Juioos haa long boon known to bo that of maintaining quality. 

Bogardloaa of the method of proaenration uaod, it haa not boon poaaiblo 

to improTO upoa tdio original quality of the juioo. Henoo, the main 

objoot in fruit juioo production haa continued to bo the retention of at 

muoh at poaaible of the freah fruit charaoteriatioa in the finished 

product. To aocooipliah thia end, the appearance, delicate freah flaror 

and odor, color and nutritional value muat not bo deatroyod during 
prooeasing. 

If the product roachoa the conauming publio with a minimum of 

undeairablo qualitioe, aororal important factors must bo oarefully con 
trolled. Of those factors the following are considered the most 

ai(^ificantt the aeleotion and preparation of the fruit, the oztraotion 
of the Juice, «ie control of the appearanoe and atabili^ of tho Juioo, 
clarification and proaei*vation. 

Due to the fact that peaohoa have enjoyed such a widespread 

popularity as fresh fruit, it is bolioved that a fruit Juice manufactured 
from them would bo very muoh in dwnand. Opinions of the leading 
Inveatigatora have been at variance concerning tho adaptability of the 
poaoh for such purpose. 



OBJECTIV® 

Inveitlgatora are ganarally oonvlnead that the utilization ot 

peaohea in the production of Juioe would be deeirable* Howerer, many 

inTestigatora differ concerning the beat type of Juiee to prepare end 

the varietiea nost desirable for its produotion. Soiae feel that the 

laere applieation of ̂ s basio prinoiples invelned in preparation and 

presenration of fruit juioes now en the aarket will not produce a 

satisfactory product) others feel ttiat the peach la too deficient in 

flavor and odor for juice production. Bxperiaents which have furnished 

the data for this report were initiated in an attempt to find aioro 

conclusive evidence to answer those questions. 



UTEBITUSE BBVISV 

The reoent improTwnenta end advanoes In the teohnologloal inethoda 

of preparation and preeer-ration of foods ooupled with the acewaulatlon 

of surplus supplies, due to the applioation of soientific production 

measures, has stimulated researoh into possible ways of better utilisa 

tion of agrioultural products• Fruit products manufaoturers are among 

'Uiose searohing for new or inprored methods of preparing or preserving 

their products. If a process only makes it possible to store products 

better than is possible at the present, it will Justify itself eoonomio-

ally. However, a better prooess would be one that would yield the oon-

sumer more aooessible food value and at the same time increase the 

ultimate demand upon the grower and packer. 

Cnfermented apple cider and grape Juice have been popular 

beverages for centuries. However, methods of preservation, to make 

these fruits available during other than the fresh season, were not 

seriously considered until Qore (1906) studied and proposed methods for 

the preparation and canning of apple Juioo. Ho suggested preparing a 

clarified, oarbonatod beverage from the Juice. Later, Gore (1910) 

suggested the freezing preservation of apple Juice. 

Bxpansien in the Juice industry continued slowly and Gore (1915) 

again initiated study with peaohes by pasteurizing and filtering peach 

Juioe and reported '^at the product was not partioularly attractive and 

oonsoquently did not peesoes oommeroial possibilities. Cruoss, Over-

holsor, and BJarnason (1920), in an effort to discover methods of 
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preserTstlon for grape Juice, reported that grape Juioe retained it# 

fresh flaror and color practically unchanged in sealed containers at 

0®P« Caldeell (1922) laade extensiTe studies on the clarification of 

unfermented fruit Juices and reported that flavor is probably deter 

mined in part by the colloidal material in the Juioe. 

Cruess and Irish (1923) were the first to experiment with the 

canning of various pulpy peach bererages and recognise their possi* 

billties. However, they also gave details on the preparation, preser 

vation and use of lyuit Juices and beverages prepared by clarification 

and earbonation and recommended the Dressing storage of unsweetened 

fruit Juioes as superior to all other known methods of preservation of 

such products for use at soda fountains. Mext Cruess (1926) studied 

canning pliss Juice and proposed swthods of making plum beverages. Then, 

de Pasquale (1929), in Australia, experimented with the making of both 

clear and pulpy apricot, peach and pear beverages and suggested that 

these beverages might possess oointeroial possibilities. 

Joslyn (1930) learned that fresh Juices properly preserved and 

frozen retained their fresh flavor and odor without noticeable change 
and gave directions for the preservation of fTuit Juiees fruit 

syrups by freezing. Peach Juice, peach syrup, and peach Juioe beverages 

were experimented with by Irish (1932) and procedures for the preparation 

of the Juice reported. Working on problems of sterilization, Cruess, 
Aref, and Irish (1938) found that Juioe frtm very ripe ft*uit low in aeid 

was more difficult to sterilize than that from more aeid, less ripe fruit. 

Great possibilities for pulpy aprioot beverages wore indicated by Wallah 



and Cruasa (1934)• 

The rapid development of freeiing storage as a method of pre* 

serv&tion stimulated experiments as Joslyn and Harsh (1934) found orange 

Juioe retained its Aresh flavor and aroma better in freesing storage if 

it were deaerated imediately after burring and were flash pasteurized 

and oooled rapidly* Addition of SO p«pam» of SO2 to untreated orange 

juioe aided g^reatly in flavor retention in the frozen juice during 

storage* %uey (1934) found tiiat the oolor might be fixed in preparing 

strawberry juioe by heating the berries for 16 minutes at 190®?. before 

pressing. He also reooamended the addition of 12 peroent sugar to the 

Juioe as well as developed a method for utilizing sweet potatoes in the 

production of sweet potato sirup. Cruess (1936) suggested use of free 

stone highly flavored peaches to make a beverage containing equal parts 

of juice and sirup. Pederson and Tresaler (1936) also dieoovered that 

if Concord grapes were to be sterilized by filtration, they must be 

heated suffioiently to inaetivate the enzymes, otherwise undesirable 

ehanges of flavor occur. 

The tozpo of experimentation was further accelerated by Joslyn 

and Harsh (1937) showing the utilization of fruit in otnsaereial pro 

duction of fruit juices to have autny unexhausted possibilities and 

recommending a process for the preparation of a pulpy peach beverage 

which is new in demand. Prescott and Proctor (1937) showed the possession 

of a sharp, tart flavor and aroma to be a good guide in selecting fruits 
for making juice. Ifrak (1937) discovered the diffusion method of 
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preparation of prune Juloe and pointed out the advantages it offered to 

oanners* 

Celaer and Cruess (X9S7) oontributed by learning that apple 

juloe oould be satisfaotorily preserved by pasteurisation in b«rry 

enasMl cans. Ihey also found that a teaqperature of 140-150® F. for 

ten minutes or merely flash pasteurisation at 186®r. is sufficient to 

preserve canned juice. They further recommended canning apple juioe 

as an excellent means Of utilising surplus apples. Bilham (1957) 

found and gave a detailed explanation of hem fruit Juices may be con 

centrated by freesing. Ookey (1938) further oalled attention to the 

utilisation of surplus unsalable fruit and vegetables for the production 
of Juice. 

Tressler, Joslyn, and Marsh (1939) reported «iat the present trend 

favors oloudy and pulpy Juices in preference to clarified Juices, one of 
the reasons being that, as a role, oloudy Joioes have mere flavor th*Ti 

highly elarified Juiees. Commeroially iiqportant apricot, peach, and 

pear "nectar" and beverages were almost invariably shorn to be pulpy. 
Ihey further discovered that if Elberta or some other of the better 
quality and well-flavored freestones were used, a very desirable beverage 
nay be produced. It was also found that, if care is taken to eliminate 

air in the head spaee of the bottled product, flash pasteurisation 

temperatures as low as 166®F. asy be used. 

Tucker (1941) studied the formation of ioe orystals and developed 
a practical method for concentrating fruit Juices by freesing and centri-
fuging. Beavens and Beattie (1942) developed methods for the preparation 
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of juloo, of the pulpy typo, froa peach, pear, and plum. They also 

found blending of juloee and the addition of sugar sirup to be desir* 

able in the ease of peaohes. Tressler, Peterson, and Beattle (l?42} 

tried fruit and regetable Juiee preparation and preserTation and 

learned that addition of oitrio or laetlo acid or aeidification of a 

non-aoid with an aoid Juice permits flash pasteurisation. 

Vegetable Juioes were reoonnended as good products by l<arsh 

(1942). At the sasae tisM, Cruess (1942), experimented with and pre 

pared fruit oonoentrates suooessfully by use of a oontinuous Taeuua 

eonoentrator and by freesing. Oonsequently, the niimber and importanoe 

of fruit Juioes caused Tanner (1944) to study the microbial problems 

of fruit Juioes. 

Hext Cruess (1944) pointed out additional uses for fruit syrups 

and oonoentrates. Prooessing for peaohes and peaoh Juioes in the future 

was beliered to include siering, orushing and blending by GTuess 

(1946). Cruess and Gb*asewski (1945) found fresen apple Juiee to have 

oeameroial possibilities. Experimental OTidenoe to prore the praoti-

oali^ of freesing fruit Juioes was presented by Cruess, Hohl, and 

Qrasewski (1945). Carlton (1946) also reported that fruit Juioes might 

be frosen with or without sugar. Sood quality Juioes tuod purees from 

strawberries and blackberries were prepared and preserTod by freesing 

by ̂ uey (1946). 

Development continued at a rapid rate and Cruess (1946) used 

fruit Juioes and purees in preparing Jellied fruit oandiesj Cruess, 

Priar, and Shearing (1946) also developed a granular product from 
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orauga juioa for use In oandy, as an addition to dry breakfast oereals, 

in lailJc shakes and in fruit punches* Peotinal ensymes were sueoess-

fully tried in preparing prune juioe by Greuss, Leonard^ Ponting and 

Lane (1946), while Curl (1946) showed how experiaiental work had been 

suooessful in the preparation of tangerine juice. Cruees and Qrasewski 

(1946) stated that vegetable juices possessed possibilities. 

In more recent developments, Paul (1947) demonstrated a success 

ful method for concentration of fruit juioe from fruits by freesing and 

pointed out that the process had possibilitien in tdie production of 

fruit oonoentrates for ooameroial use. Kertess (1947) found the Oermaas 

using more advaneed methods, including mellowing by mold ensyaes, oon-

oentration by continuous freesing, and storage in CO2 under pressure in 

handling juice. Tressler and Evere (1947) sunssarised the suooessful 

methods in the manufacture and freesing of fruit juices and suggested 

ft-eesing as a method of preserving fruit juices and making fruit oon 

oentrates. Ouess and Seagrave-Smith (1947) successfully Ikose citrus 

juioe. The possibility of preparing fresh lemonade from frosen oon 

oentrates was pointed out by Cruess, Seagrave-Smith and Orasewski (1947). 
Some investigators experienced difficulty in extracting the juioe 

ftrom the peach. Bentley (1947) reported that the seemingly elementary 
operation of squeesing the juioe ft-om the pulp posed an engineering 
problem of considerable proportions, the solution of which was not yet 
satisfactorily completed. He also stated that examination of peaches 
under the microscope revealed that the juice is encased in tiny seffnents, 
prolately spheroidal in nature, with a skin of pectinous material. He 
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further pointed out that theso peetlnoua and gelatinous partioles siade 

extraotlon of peach juioe difficult eren thou^ the juioe oomprised 

froa 85 to 88 percent of the peach by weight. Chatfield and Adame 

(1940) reported that the average moisture content of the peach was 

86.9 percent. 

(kriffin, Talley and Heller (1946) announced a process for reoover* 

ing in concentrated form the volatile, fragrant constituents, oalled 

essence, of apple juice and returning it to the finished product. They 

observed that an apple juice which had lost its essence did not possess 

a typical apple flavor but that an apple juice to which this essenee 

had been retxa-ned did have a typical apple flavor. Likewise, Davis 

(1948) described methods of preparing apple and peach essenoe and oalled 

attention to their use. 

Marshall (1948) outlined methods for the preparation of high 

quality apple juice and eaphasised the importance of quality. Lee and 

Pederson (1948) conducted studies with frozen apple juioe and found 

that extracting the juioe at low temperature yielded a higher quali^ 

juioe. They also found that fortifying with 20 milligrams of asoorbio 

acid par 8 l/s fluid ounces Improved the color and flavor. Cruess 

(1948) reported peach nectar could be prepared by pitting, peeling, 
steaming until soft, sieving, mixing with dilute sirup and canning. 

Cruess (1948) also reported that fruit-cola beverages prepared by mixing 
fruit and cola concentrates possessed ooomiercial possibilities. He 

stated that prune-cola was especially good.' 
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EXPEKIMENTAL PHOCEDUEE USD METHODS 

The Tarietiee of peaohee ea^loyed in thla study wwe Ooldea 

Jubilee, Carnaa, Early Elberta and Elberta. These varieties, which have 

good possibilities in this area, were selected to include both yellow-

flesh and white-flesh types. They were secured from the orohard of the 

Horticultural Department of the Qaiversity of Tennessee at Knoxville, 

The data contained in this thesis were collected frcsa experi 

ments conducted utilising the facilities of the food processing labora 

tories of the Horticulture and General Chemistry Departments of the 

College of Agi'iculture, 

The peaches were picked at the stage of naturi'ty deemed most 

favorable for making Juice. The fruit was permitted to ripen on the 

tree until suitable for eating out of hand, picked and ocurrerted into 

juice as rapidly as possible, usually the same day as picked. Methods 

of harvesting and sorting were standardised at the outset in order to 

seoure uniformity in treatment of materials to be subse^^uently compared. 

Methods of preparation of the fruit were varied in an attempt to 

find the method giving the greatest yield of highest quality juice. 

Exploratory experiments were oondueted using peeled and unpeeled fruit, 
pitted and unpitted fruit, as well as whole fruit and pulped fruit in an 

attempt to asoertain their separate er collective influence on yield, 

flavor, aroma and appearance of the fruit. 

In the extraction of the juice various methods were also tried. 

Some portions of the fruit were peeled, pitted, heated to 165°?., pulped 
by passing through a tomato juioe extractor and then subjected to pressure 



13 

•xttraotlon using either a older press or the pilot extractor in 

the General Ghemistry laboratory of tiie College of Agriculture, Other 

portions were subjected to pressure extraction tests without being 

pulped or heated. The extraction tests were designed to produce a 

clear juice and to secure, as closely as possible, yields approaching 

the actual moisture content of the fruit. 

Simultaneous with the extraction tcdts, studies were oonducted 

on the manufacture of a pulpy peach berrerage. The peaches were washed, 

peeled, pitted, heated to 165^, and pulped by passing through a tomato 

juice extractor. The resulting puree was diluted with an equal volume 

of cane-sugar sirup of 15® Balling, filled into glass quart jars, ex 

hausted te 180®F., sealed, processed for twen^ minutes at 212°P. and 
rery thoroughly cooled. 

Another problem encountered was the control of the appearance 

and stability of the juice. Browning of peaches, a problem familiar to 

those canning or freezing peaches, was also confronted in juice production. 
Browning control experiments prior to and after extraction of the juice 
or pulping of the fruit were oonducted using citric acid, sodium 

bisulphite and ascorbic acid as antioxidants. Various clarification or 

filtration methods were tried in supplementary studies. Carrageen 
extract was used in an attempt to stabilise the pulpy juice which tended 

to layer and settle in a very peouliar manner. 

In the preservation studios, the juice was canned and froson. 

Glass containers were used in all preservation etudiee in order that 

observations might be made during the storage period. The oanned Juioo 



 

Wk9 ctorad in a cool dark plaoa and tha frozen Juioe was stored at 

O^F. In a freeserooabinet unit* 

Sinoe the Aaerioan taste is so oaltirated, blending of the pre 

pared pulpy and clear juices was tried in an attempt to find a flavor 

more aoid or tart which would be more appealing to the consumer. Blends 

of peach juice witti juice of lemon, orange, grapefruit, apple, pine 

apple and Eeren-Up and ginger ale were tried at numerous dilution ratios. 

A summary of the general procedure is Included in Table I of 

this report. 

,1- -,A.• IbHI.^1 - ■- - •» -



..V 

U 

fABU n 

SCHEMATIC OF PEACH JUICE KAHDFACTUaB 

Fruit washed 

Fruit pealed 

Fruit pitted 

Antioxidant added 
60 p.p.m. Ha HSO3 

Fruit pulped 

Clear Juioe Pulpy Juioe 

Pressure extracted Puree finished 

Clarified Antioxidant added 
0.1 gm. of asoorbio 
acid /lb. juice 

IAntioxidant added 0.1 gn, Diluted 111 with 
asoorbio acid/lb. juice 15® Balling sirup 

Diluted ijl with 15® pasteurised 180®F. 
Balling sirup 

Pasteurised 180*F» Filled 

Filled Sea ed 

Sealed Processed 

Cooled Cooled 

Ms 
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RBSUUfS AHD DISCIffiSKMI 

Experiment I 

The primary purpoee of thie experiment wae to study and oorapare 
the effeot of different method* of preparation upon the yield, appear-
anoe, flaTor and quality of Juice obtained, Seoondarily, it wa* hoped 
the experiment would afford some insight en the structure and composition 
of the fruit, the presence of undesirable oonstitutents and the dif 

ficulty entailed in separation of the Juice, 

Much has been said concerning the varietal differences of fruit, 
the influence of locality and conditions under which it is grown and the 
maturity and condition when used. Varietal differences, especially in 
regard to appearance and flavor, are easily apparent and highly important. 
The yellow-flesh varieties were decidedly superior to the white-flesh 
Tariety in appearance and flavor. While less apparent, the results 
indicate that the later maturing varieties of Early Elberta and Blberta 
yield Juice of better flavor than the early maturing varieties used in 
this experiment, 

81.. of th. fruit Hi oot offot it. d..lr.blllty for juio. minu-
fotur. proTid.a it .ouud. H««..r, th. pit. up.p.«t.r p„-
..nt.j. Of th. tot.1..i^t In „.u.r p.aoh... Lilcl.,. th. on, 
Uhor intolfd in pitting on.,o«.roi.l .0.1..ould .1., h..f.ot.r t, 
consider, 

•hll. n..«.r„lly „„n„d j,i.ld r..ult. wr,.«..ld„.d n.o...„y, 
e«.«-.l yl.ld indioatioa. Ifo,th. rarioo.„thod. of pr.paration triad 
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thaw that th« p«el«d, plttad, h«atcd to 166'*F» atid pulped fruit gara 

the highest yield of juioe. The peel was found to hinder the ruptur 

ing of the Juiee saos and to impart a sonewhat bitter flavor to the 

Juioe. The presence of the pits also resulted in decreased yield as 

well as provided a source for bits of broken or crushed seed or pit to 

get into the Juice* The yield secured with the whole fruit was even 

lower as the collective influence of the peel and pits tended to reduce 

both the amount of Juice sued the ease with which it was obtained* 

Results^ as shown in Table III of this experiment, indicated 

that peeling increased yield by facilitating, extraction cf the Juice 

and preventing impairment of its flavor| pitting increased yield by 

permitting the Juice cells to be more easily and completely ruptured 

as well as preventing the incorporation of bits of the pit or seed 

into the Juice or pulpi heating increased yield by coagulating or 

liquefying the gummy, pectic substences surrounding the Juice cells and 

causing the Juice to run freelyi and that, pulping increased yield by 

mechanically rupturing the Juice cells thereby making extractiwi easier* 

Similar results were obtained when this experiment was later repeated, 

therefore, in the following experiment only this method of preparatioo. 

was used* 

Supplementary observations showed that, although the peach is 

from 83 to 86 percent moisture by weight, considerable difficulty would 

be encountered in extracting the Juice due to «ie physical nature of the 

peach* The removal of the peel and pit were problems peculiar to the 
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TABLE IZl 

METHODS OF PaEPARATIOM AMD THEIH INFLUEHCE 
HPOM QUALITY AND YIELD OF JUICE 

Treatment Quali-ty Yield 

Peeled Zo^rored Inoreased 

Itepeeled Impaired Reduoed 

Pitted Iraprored Inoreased 

Uhpitted Impaired Reduoed 

Heated Improved Increased 

Unheated Zi^aired Reduoed 



19 

paaoh* Th« oallular struetura of tha paaoh, oalla anoasad in paetinoua 

akina, waa raaponaibla for dlfficultlaa in raooTerlng tha Juloa. Tha 

Juioa waa found to ba anolosed in tiny saos^ oval to round in ahapa, 

whioh formad a galatinoua maaa, aiaking maohanioal extraction difficult. 

These reaulta, aa axpactad, ware in ooaplata agraamant with those 

reported by Bantlay (1947)* Browning, diaouaaad elaawhara in this 

report, waa anoountarad and wnphaaizad tha iiaportanoa of apaad in handl 

ing all operations• 

The results also indicated that a considarabla portion of tha 

paaoh raaponsible for tha flavor was contained in tha pulpy fflatarial and, 

oonsaquently, la not praaant in tha clear juice* Since pulpy partiolaa 

ware largely raaponaibla for tha flavor of tha juice, it was apparent 

that axpariaanta with a pulpy beverage would ba mandatory, 

EXPERIMEMT II 

Some of the workers in this field have found extraction of tha 

juioa to ba difficult. In this axparimant two methoda of extraction 

wore applied to tha paaoh pulp prepared by peeling, pitting, heating 
to 166®P. and pulping, as this was found the beat method of preparation 
in Experiment I. Detailed yield studies were made of tha hi^ praaaure 
teats and are reported in Table IV and Figures 1 and 2, 

Having selected a method of praparaticm believed to ba the beat, 
pressure extraction studies ware initiated using a cider prase. These 

preliminary studies soon showed that a yield of from 30 to 32 percent 
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TADli J? 

AVIRAOE TIELD OF JUICE IKIHG HIGH PfiBSSUHB 

Iiigr«dl«at Quanti-ty 

Pulp 1129*4 ga»» 

Julo* axtraoted 986.0 gaa, 

Peroentage yield 87.2 % 

Pressure attained 14000.0 Iba. per 
■q. in. 
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PEECENTAOS 

JUICE OP 

(MS. 
700 

TOTAL lEKJHf 
100 

650 90 

lMS JUIC E 

^ ^ ^ 

600 60 

650 
/ i 
// PEI .CENTAGE WEIGHT 70 

// 
//

( ► / * 

500 
1 60 

0^ X 

450 50 

400 40 

2000 ^00 6000 8000 10000 12000 14000 

POUXDS PRESSURE 

FIGURE 1 

m EFFECT OF PRSSSUHS UPOH YIELD OP JUICE PROU 791.8 
GHAES OF PULP 
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JUICB 
GMS. 
300 

250 

200 

100 

50 

2000 4000 6000 8000 10000 12000 14000 

POUNDS PRESSURE 

FiaURE 2 

•YIELD OF JUICE PER POUND OP PRESSURE APPLIED 
USING 791.8 ORAMS OP PULP 
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eould b« obtained fairly easily but that higher yields did not result 

from increased pressure* In faot inoreasing the pressure appeared to 

have a retarding effeot en further extraction by closing the filtration 

channels. Results from these early attempts to utilise the cider press 

in extracting the peach juice led to the decision to abandon its use 

and to make further studies utilising relatively high pressures. 

In an effort to determine the effeot of pressure under con 

trolled conditions and to study high pressure extraction more thoroughly, 
the pilot extractor of the chemistry laboratory was used. With this 
pilot extractor, pressures ranging up to 14.000 pounds per square inoh 
were applied to weighted quantities of pulp. The yield of Juice 
obtained with the high pressure ran as high as 87 percent by weight. 
The residue from the pressing could be easily pulled from the press 
cloth in layers and resembled the peel althou^ somewhat thicker. 

nve influence of inoreased pressure upon Juice yield is shown 
In Figure 1. The curve show, an increase in yield with an increase in 
pressure but the increase in yield is not constant with proportional 
increase in pressure. Figure 2 used the same results plotted in yield 
per pound of pressure applied. R-om the curve, it is evident that there 

ii a gradual decline in the amount of Juice secured per pound of pressure 
applied. 

Ih. 3„i„ .W but did not h.»,.ttp 
pronoun«4 »h.r.ot.ri.tl. p..cl, n.vor .Jtl.ou.h it oont.ln.d upon ntrno-
tl«. » popoont totoi .olid... dotominod by Bplx t..t. Sino. thor. 
...M to b. n jrortns opinion mong inrootientor. that typio.l fruit 

https://h.r.ot.ri.tl
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flavor is the most important oharaoteristio of high quality Juioo, this 

oloar juiee, obtained by pressing, left auoh to be desired in flavor. 

EXPERIMENT III 

Having determined that the pulpy juice offered the best possi-

^iiibiee, attempts mere made to fhrther improve the appear6tnoe and 

stability of the juice. Rrom preliminary studies with the pulpy juioe, 

it was found to be very unstable. This oharaoteristic gave impetus to 

a series of studies. 

Although the pulpy juioe might appear homogenous in nature when 

processed, upon standing a few hours breaks occurred and the mass 

separated into alternating layers of pulp and relatively olear juioe. 

Even after standing for several days, the speoifio gravity differential 

was not great enough to bring about oooplete separation by sedimenta» 

ticm. Some of the heavier pulp material did settle out but other 

portions remained floating on the surface or suspended in stratified 

layers throughout the medium. Carrageen extract was used in the amounts 

of 0,1, 0,6 and 1.5 percent by weight in an effort to stabilise the 

juioe. The addition of 0.1 and 0.6 pereent did net result in any favor 
able increase in stability. With the 1.5 percent test, the pulp settled 
considerably before the entire material formed a gel-like mass. 

This unpredictable nature of the pulp caused the plan of thle 

experiment to be changed to include clarification studios for the purpose 
of iroduoing a cloudy or soai-oloar juioe. Centrifugal separation was 
tried but did not prove suooossful probably duo to the low specific 
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gravity differantial already mentioned. Sedimentation and deoantation 

were likewiee eliminated for the eame reason. Exploratwy preeipita-

tloa trials were initiated but none seemed to merit further study, 

Ensyaatio deoos^ositlon of the peotin was not attempted beoauee 

reports by other workers indicated that idie fermentation which developed 

during the time interval neoeaeary for "anti-pectin" action oould not 

be tolerated. 

Finally, filtration tests were tried. Various cloth, paper, 

fine wire screens and oonsneroial milk filters made of layers of paper 

and ootton were used. The cloth and milk filters gave a fairly good 

cloudy Juice. The addition of fuller's earth as a filter did net 

result in any improvement of the filtered Juioe. In fact, the fuller's 

earth could not be entirely removed from the cloudy Juice and thus 

resulted in an adulteration as well as discoloring the Juice. 

However, when tested organoleptically, the cloudy or semi-clear 

Juice did not possess a strong characteristic peach flavor. The peaoh 
flavor seemed to vary in direct relation to the amount of pulpy material 
the juice oontained. These results led to the decision that despite its 
instability, pulpy Juio®, which has been finished by passing through a 
course filter oloth or fine mesh screen thus reducing the else of tho 

pulp partiolos as much as practical, offered the best possibilities 

since it possessed by far the best peaoh flavor, 

Tho instability of tho pulp was not tho only fault revoalod in 
tho appearanoe of tho Juioo. Browning was found to occur quito readily. 
In fact, almost ovory operation in tho manufacture of peach juice tended 
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to iueroase browning* Ezpooviro to air during pooling and pitting 

roaultod in brooming* In pulping the peaohoa* air la incorporated into 

the product and browning ia increased* The process of extraction was 

very favorable toward the developjoent of browning* 

Although the fruit is heated to 165®F* prior to pulping, this 

treatosnt cannot bo expected to completely inactivate the ensymatio 

system responsible for browning* Hence, the addition of sodium 

bisulfite to the fruit prim* to pulping was In-ied m sulphur dioxide 

is known to be effective in controlling browning* In the experiment, 

additions of 50 to 60 parts per million of sodium bisulfite were made* 

The 60 parts per million of bisulfite gave the best control and is 

believed very desirable for adding to the fruit prior to pulping as the 

cost is not prohibitive* The tartness of the peach, due to the presence 

of tannins or other astringents, tended to mask the taste of any 

residual sulphur dioxide in the finished product* 

The addition of ascorbic acid to fruit juices has also been 

proven an effective means of retaining its flavor and color* Con 

sequently, it was believed desirable to add some ascorbic acid to the 

finished juice as a further aid to browziing control* Asorarbio acid may 

be added to fruit juice in sufficient quantities that it may furnish a 

substantial portion of ̂ e required Vitamin C of our diet* Such levels 

of ascorbic acid aooonq)li8h Vitamin C enrichment as well as the retention 

of the color and ar«aa of the juice* However, the cost of asoorbic aoid 

at such levels was believed to be too great for the purpose of this 
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oxp«riiBent* Henee, the etendard euaount of 0*1 gram of asoorbio aoid 

per pound of juloe vae used throughout this experiment* The aeeorbio 

aoid, at the rate of 100 milligrams per pound of Juioe mas added to 

the reesel lued in oolleoting the juioe from the pulper* Besults 

indioated that the addition of asoorbio acid at this lerel ems Tory 

effectlTe in prerenting the tncidation of the oatechols and taomins of 

the peaoh* The results are shown in liable V. 

•SXPERlimt IV 

finally, ̂ e aotiTities of the agenoies reeponslbla for the 

spoiling of the juioe must be considered. Many early attempts to 

produce a quality fruit juioe ended in failure because the pasteurisa* 

tion prooess used resulted in a "cooked" or pasteurised flaror which 

oonsvoters would not aooept* Thus, it beeame apparent that the mloro* 

organisms and ensymes responsible for spoilage should be destroyed 

with a minimum effect on flavor* 

Early workers had recommended that the diluted pulp be boiled* 

Some of the diluted pulp was boiled in this experiment but the results, 

as expected, wore very unfavorable. This heating to the boiling point 

resulted in the loee of most of the volatile aromatio oonstituente 

recponsible for the peaeh flavor and odor* Consequently, the resulting 

juioe was very flat in taste and did not contain the peach flavor end 

odor desired* 

Flash pasteurisation, developed in the eitrus industry, has been 

adopted by the fruit juioe industry* However, suoh equipment was not 
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TABLE V 

EFFECT OF SODIOM BISULFITS MD ASCORBIC ACID 
OH AfPEAHANCa 0¥ THE JUICE 

Samplo Treataaeat Bating aemarks 

Bob* 
Control group 

30 p*p»}B* sedliflB 
bisulfite 

Inadequate control 
3 60 p.p.a, sodiun 

bisulfite XX Fair Qontrol 

4 SO p.p.m. sodlua 
bisulfite plus 100 
^^^^igrams asoorblo 
aoid XXX Good control 

60 p.p.m, sodium 
bisulfite plus 100 
milligrams ascorbic 
aoid xxxx Excellent control 
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available for thie experiaent* In viev of this limitation, the applioa* 

tion of heat fen* preservation was confined to paeteuriaation at 180°F* 

for twenty minutes, after whioh, the sealed, pulpy juioe was subjeoted 

to a five minute process in a boiling water bath as the heat penetra 

tion in the pulpy Juice was much slower. The resulting Juice, when 

prepared in this manner, was far superior in flavor and odor to the 

Juice subjected to boiling temperatures. Despite this improvement in 

quality, the resulting Juice did not possess a strong oharaoteristie 

peaoh flavor and odor. Frtm these results, it was concluded that this 

laok of flavor and odor was probably due in part to the fact that even 

the fresh peaoh Juice does not possess a strongly characteristic flavor 

and odor. Consequently, any method of processing could not be expeoted 

to improve upon the original quality of the fresh Juice but rather be 

almost certain to lose some of the fresh Juioe qualities at best. 

SoBW preservation by freesing was tried. The frosen product 

wae superior to the oanned product. However, the freezing method, being 

more expensive than the canning method, was net studied to any great 

extent because it was believed that, to be suooessful oommeroially, the 

peach Juioe must be adaptable to the cheaper method of preservation 

Since competition ie rather keen in the fruit Juioe field. Another 

reason behind the abandonment of freezing trials was the faot that 

browning was more serious in the frozen than in the canned product thus 

requiring more of the expensive antioxidant aeoorbio aoid. Finally, 

de-areatioa, whioh was believed desirable prior to adding the asoorbie 

aoid, was not possible due to laok of facilitios. 
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In Tiew of tho faot that the resulting Juio© left much to be 

desired in flavor and appearanoe soise supplementary blending and 

artificial coloring work wae attempted. Blends of the peaoh Juioe 

were tried in numerous ratios with lemon, orange, grapefruit, apple, 

pineapple, Seven-Up and ginger ale. In these obviously limited blend 

ing trials, results again emphasised the laok of a strongly oharacter-

istio peaoh flavor in the Juice. All of the blending agents tried, if 

used in any appreciable amount, masked completely or altered the peaoh 

flavor and odor beyond recognition. Artificial yellow ooloring was 

added to the peaoh Juice end resulted in a more pleasing color although, 

of course, did nothing to enhanoe flavor and odor. 
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COHCLUSlCaiS 

From the results obtained in the preoedinij; experiments« it seems 

reasonable to assume the following oenolasionst 

1* The more highly flavored yellor«flesh varieties were best 

for making juice. 

2. Bie method of preparation yielding the highest quality 

juice included peeling, pitting, adding 60 parts per million of sodium 

bisulfite, heating to 16S®F. and pulping, 

8. Pulping without removal of peel or pits resulted in decreased 

yield and poor quality juice. 

4. Attempts to extract the juice with a cider press failed to 

prove successful. 

5. The high pressure extraction gave yields of 87 percent by 

weight of juice. 

6. Pulpy juioe contained more flavor than clear. 

7. Pulpy Juice diluted 1»1 with 15® Balling sirup was the most 

promising juioe. 

8. Browning was a problem in almost every operation. 

9. Addition of 60 parts per million of sodium bisulfite to the 

fruit prior to pulping and supplanenting with 100 milligrams of ascorbic 

acid per pound of juioe gave the best browning control. 

10. Fuller's earth did not aid in clarifioatim studies. 

11. Fermentation was a problem in working with peach juioe. 
12. Pasteurisation at 180®F. was the best heat treatment for 

preservation as boiling destroyed the flavor and odor. 
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13. Blending atterapta failed beoauae of the relatiToly weak 

peaoh flavor and odor of the juiee. 

14. Pulpy peaoh ^uioe prepared in thia experiment did not 

poaaeaa very high quali-tgr or very strong peaoh oharaoteristioa. 

16. The pulpy peaoh ̂ uice was unstable. 

On the baaia of thia experiment, poach juioe did not appear to 

posaeea strong ooaunereial peaaibilitiea. However, the poasibilitiea 

ef producing the pulp to colloidal aiie was not studied. De-areation 

and flaah^pasteurisation could possibly change the results. Likewise, 

the blending poasibilitiea were far frwa exhausted, the addition of 

peaoh essence was not attempted, and freeaing possibilities could 

prove to be the solution. 
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