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A COMPARISON OF SEVERAL PEELING METHODS 
AS APPLIED TO MAINE POTATOES FOR PROCESSING 

R . C. Pelletier,l J. S. Getchell,Z M. E . Higblandsz and D. R. Clarkz 

Introduction 

Peeling and trimming losses of white potatoes for utilization by 
the processed potato industry vary widely due to many factors . Among 
the factors wbich influence such losses are the peeling method em
ployed, variety and configuration of the tuber, size of the tuber, climatic 
conditions during the growing season, cultural practices, length of time 
in storage, and finaU.y the torage and handling conditions to which 
the raw potatoes are subjected. 

Published observations on peeling and trimming losses in white 
potatoes do not always agree, perhaps partly because all of these in
fluences have not been considered. As a result, it is impossible for a 
processing plant operator to draw workable conclusions from these 
published data and to make a decision regarding the most efficient and 
economical method for peeling and trimming. 

Wright and Whitman, 1949( J) , 3 reported the peeling losses on sev
eral varieties of potatoes from different locations in the United States, 
using abrasive peeling techniques, to be 17.5 to 22.5 percent for Katah
dins, and 22.0 to 25.0 percent for Russet Burbanks. An anonymous 
report, 1943 (2), mentioned the use of boiling brine at 228°P. for soften
ing the skin and adjacent cells followed by a water spray at 125 pounds 
per square inch on various root vegetables, but no peeling loss data 
were included. Olson and Treadway, 1949(3) , described numerous meth
ods for peeling, but reported no data on peeling-trimming losses. Har
rington, et ai., 1956(4), discussed low temperature lye peeling i.e. below 
160oP., and indicated losses when comparing this method with abra
sive peeling. La ses of 25 percent for White Rose variety with lye 
peeling and 9 percent with abrasive peeling were reported. Lye peeled 
Russet Burbanks showed a 14 percent loss while abrasive peel.ingresulted 
in a 25 percent loss with this variety. Garrott, 1955(5), stated that opera
tions on a plant production basis produced greater variations when 
comparing various peeling methods. Generally lye peeling removed 
kins with less 10 s tban abrasive peeling. Peeling losses varied from 5 

1 Formerly of Food Science Department, currently with Air Reduction Corp., 
Madison, Wis . 

2 Associate Profes or; Head; and Instructor in Food Science, respectively. 
~ umbers in parentheses refer to items in the bibliography, page 19. 
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to 28 percent with lye and 14 to 18 percent using abrasive peeling tech
niques. Potato varieties were not specified. It wa noted in pa_ ing that 
cost of peeling small potatoe was greater than for Jarge potatoe . Greig 
and Manchester, 1958 (6), reporting on lye plus steam ver us abra ive 
p~e1ing indicated losses of 24.9 percent for abrasive methods, 22.4 
percent for lye and 18.6 percent for steam. Adam , et at., 1960(7), di -
cussed lye and team pres ure peeling using Idaho potatoe . When 
using 5 percent lye follQwed by stearn at 75 p.s.i. a loss of 14.6 percent 
was ob erved. Mazzola, 1946(8) (9), appraised peeling method used on 
a commercial ba is, and comparing potatoes composed of 40 percent 
U.S. o. 1 stock, tated that factory production runs howed poorest 
yields with the brine peeling method, good results with abrasive 
peeling and better with the steam peeling batch process. High tempera
ture lye peeling wa judged best. Werner, 1950( 10), discu sing the 
economy of peeling as affected by size of tubers, mentioned that peeling 
losses were less with large than with small sizes. Observation were re
ported on the basi of pounds of usable material rather than peeling 
losse. A National Restaurant Association Report, 1953 (11), reported 
cost of peeling large potatoe was lower than for small potatoe . In ad
dition it was stated that potatoes sized into various lots prior to peeling 
resulted in lower p"eling co t when compared with peeling jumble pack 
or field run. 

Materials 

The varieties for th.i study were Katahdin, Kennebec, and Rus et 
Burbank grown in Maine. Samples from two growing sea ons (1959-
60) were included. Potatoes were grown, harvested, graded (when re
quired) and stored by the Plants and Soils Department under commer
cial storage conditions. Potatoes were peeled hortty after digging, after 
four months' storage, and after seven months' storage. 

In order to obtain more uniform results, two lots of potatoes of 
each variety were u ed. The first con j ted solely of field run tuber of 
each variety for each year, ungraded. The second lot consi ted of tuber 
for each variety grown under similar conditions which had later been 
ize graded and recombined on a percentage ize basis, to coincide a 

nearly a possible, with the average size distribution for each variety a 
reported by Murphy, et ai., 1957-1958( 12) (13). 

Table 1 shows the percent distribution by size and variety for the 
two years, 1957-1958: 

" 



Size in 
inches 

2V2-2% " 
2%-3 \.4 " 
3 \.4 -4" 

Equipment 

POTIITO P EEUNG METHOD 5 

Table No. 1 
Percent Average ize DisLribution 1957 - 1958 

Ka(ahdin 
52.3 
27.8 
19.9 

Size in 
Kennebec ounce Ru et Bu rbank 

46.5 --;L-'-e-s---:cthC-a-n---:-4-o-z-. --- ----;:2;";;0:----
30.8 4 to 10 oz. 54.1 
22.7 Over 10 oz. 25 .9 

Equipment consi ted of a batch peeler for abra ive peel,ing, figure 
1. A ·tatic lye bath was u ed fo r lye peeling, figure 2. Steam peel in J 

was accomplished by using a tainless teel drum of 20-pound capaci.y 
capable of being rotated while the potatoes were under pres ure, figure 
3. Lye plus steam peeling wa accomplished using the lye bath and 
team peeler. A rod-reel wa her, figure 4, wa u ed after lye, lye plus 
team, and steam peeling. Figure 5 shows a typical hand trimmin~ 

operation. 

FIGUR E I Abrasive peeling 
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Procedure 

After harvesting and grading all lots and varieties, initial samples 
were peeJed as oon a possibk. The remaining potatoes were stored at 
50°F. until time for the second peeling run for each year. Following 
this period, the remaining potatoes which bad been held at 50°F. were 
orted, de prouted, and transferred to 38 °F. storage where they were 

held until the final peeling for each season. Withdrawal interval from 
storage were October, February, and April . 

Peeling and trimming 10 s determination were made on 100 pound 
lot of each variety of potato for each method and withdrawal period 
from storage. The e included field run as well a average recon tituted 
lots. 

Four method of peeling were employed: abra iye, high pressure 
steam, lye, and lye p lu team. 

For abrasive peeling, a batch peeler of 20-pound capacity was used . 
Peeling contact time was from 40 to 60 seconds. Lye peeling wa ac-

FIGURE 2 Lye peeling bath 



POTATO P EELlNG METHODS 7 

complished in a static lye bath of 20 percent NaOH strength at a tem
perature of 180 0 to 190oP. using 20 pounds of potatoes per peeling 
cycle. Residual caustic was neutralized by a 2 percent hydrochloric acid 
rin e followed by a high pressure water wash in a rod-reel washer. Steam 
peeling was accomplished in a stainless steel pressure vessel balding 20 
pound of raw material per loading. Steam wa admitted until 90 p.s.i . 
wa obtained and the drum rotated from 1112 to 3 minutes depending on 
the length of time the potatoes bad been in torage. Greater exposure 
time wa u ed on amples from the longest torage periods. At the end 
of thi period, steam was vented via a quick relea e valve, and tbe pota
toes were removed. Potatoes were then wa hed in a rod-reel washer 
u ing a high pres ure water spray. Lye plus steam peeling using a 20-
pound loading per cycle was carried out by dipping tubers in 20 percent 
lye solution and holding them for one minute at 120 oP. to 130o P. Pol-

FIGURE 3 Discharge from team peeler 



8 MAIN E AGRICULTURAL EXP ERlM ENT S TATION B ULLETIN 624 

lowing this operation the potatoes were exposed to steam peeling at 90 
p.s.i. for 1 Y2 minute , followed by a high pre sure water spray wa h to 
remove 100 e skins prior to trimming. 

After peeling, each lot was weighed pr.ior to trimming and weighed 
again after a hand trimming operation to obtain losse . 

Figures 6a through 8d show tuber of each variety prior to peeling 
(top row of each picture), after peeling (second row ), and trimming 
(bottom row). Rus et Burbank potatoes hown are from the fir t 
season's samples which were more misshapen than those from the 
second sea on . 

FIGURE 4 Washing after lye peeling 
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FIGUR E 5 Hand trimming after peeling operations 

FIGURe 6a Kennebec, abrasive peeled and trimmed 
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FIGURE 6b Kennebec, steam peeled and trimmed 

FIGURE 6c Kennebec, lye peeled and trimmed 
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FIGURE 6d Kennbec, lye plu steam peeled and trimmed 

FIGURE 7a Katahdin, abrasive peeled and trimmed 
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FIGURE 7b Kalahdin, steam peeled and trimmed 

FIGURE 7c Katahdin, lye peeled and trimmed 
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FIGURE 7d Katahdin, lye plus stea m peeled and trimmed 

FIGURE 8a Russet Burbank, abrasive peeled and trimmed 
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FIGURE 8b Russet Burbank, steam peeled and trimmed 

, . 
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F IGUR E 8d Russet Burbank, lye plu steam peeled and trimmed 

Results and Discllssion 

Tables 2 and 4 show the averages for two growing sea ons of peel
ing, trimming and total losses for the three potato varieties studied, and 
the four peeling methods used. These tables also cover the three peeling 

Table o. 2 
Percent Peeling-Trimming Loss Averages for Two Growi ng Seasons 

Field Run 

Peeling Katahdins Kennebec 
Interval Peel Trim Total Peel Trim Total Peel Trim 
October 14.39 4.25 L8.64 23.97 2.97 26.94 16.60 8.40 
January Abrasive 17 .10 4.28 21.38 20.15 3.75 23.90 20.72 6.90 
April J7.0 L 4.17 21.18 18.36 3.45 2 1.81 L9.04 5.85 

October 10.78 3.00 13 .78 10.90 1.72 12.62 16.03 1.35 17 .38 
January Steam 16.25 1.94 18.19 14.55 2.41 16.96 17 .63 2.85 20.48 
April 15.48 2.36 17.84 13.37 2.03 15.40 18.68 2.15 20.83 

October 13.35 2.47 15.82 13.25 2.13 15.38 12.28 4.07 16.35 
January Lye 14.85 2.82 17.67 13 .57 1.94 15.51 18 .72 3.85 22.57 
April 16.88 2. 14 L9 .02 16.5] 2.17 ]8.68 19.60 3.26 22.86 

October Lye 12.13 1.85 13 .98 10.22 2.13 12.35 16.07 3.00 19.07 
January and ]5.96 2.38 18.07 11 .57 1.82 13 .39 15.00 3.38 18.38 
April Steam 16.60 3.27 19.87 14.70 2.54 17 .24 17.1 0 2.10 19.20 
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Table No.3 

Percent Peeling-Trimming Loss Averages of Potatoe 
From Three Storage Intervals for Two Year 

Field Run 

Peeling Katahdins Kennebecs Rus et Eurbanks 
Methods Peel Trim Total Peel Trim Total Peel Trim Total 
Abrasive 16.17 4.23 20.40 20.83 3.39 24.22 18.79 7.05 25.84 

Steam 14.17 2.43 16.60 12.94 2.05 14.99 17.45 2.12 19.57 

Lye 15.03 2.48 17 .50 14.44 2.08 16.52 16.86 3.73 20.59 

Lye and 
Steam 14 .80 2.50 17.31 12.16 2 .16 14.32 16.05 2.83 18.88 

Table o . 4 

Percent Peeling-Trimming Loss Averages for Two Growing Seasons 
Graded and Composited 

Peeling Peeling Katahd in Kennebecs Russet Burbanks 
Intervals Methods Peel Trim Total Peel Trim Total Peel Trim Total 
October 13.25 3.60 16.85 15.62 3.32 18.94 17.72 5.50 23 .22 
January Abra ive 14.10 3.54 17.64 21.66 3.00 24.66 22.66 6.22 28.88 
April 14.47 3.69 ] 8.16 20.75 3.75 24.50 23.66 6.06 29.72 

October 23.31 1.47 24.78 1l.l0 1.25 12.35 14.85 1.85 16.70 
1anuary Steam 13.44 2.03 15.47 13.47 3.04 16.51 15.13 3.25 18.38 
April 12.90 1.47 14.37 15.09 1.89 16.98 17 .35 1.91 19.26 

October 10.78 2.29 13.06 11.48 2.07 13.55 14.82 2.44 17.26 
January Lye 11.85 1.85 13.70 14.50 1.91 16.41 20.44 1.50 21.94 
April 11.97 3.07 15.04 14.31 3.20 17.5 1 J6 .66 4.63 21.29 

October Lye 11.53 1.50 13.03 11.72 1.75 13.47 13.97 1.97 15.94 
January and 12.25 2.41 14.66 11.75 2.60 14.35 14.62 3.53 18 . 15 
April Steam 13 .50 1.82 15.32 15.94 2.07 18.01 14.83 2.88 17.71 

Table No.5 

Percent Peeling-Trimming Loss Averages of Potatoes 
From Three Storage Interval for Two Year 

Graded and Compo ited 

Peeling Katabdios Kennebecs 
Methods Peel Trim otal Peel Trim Total 
Abra ive 13 .94 3.61 17.55 19.34 3.36 22.70 

Stearn 16.55 1.66 18.21 13.22 2.06 15.28 15 .78 2.34 18 .12 

Lye 11.53 2.40 13.92 13.40 2.39 15.82 17 .3 1 2.86 20. 16 

Lye and 
Stearn 12.43 1.91 14.34 13.14 2.14 15.28 14.47 2.79 17 .27 
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intervals, l.e. for samples withdrawn at three torage intervals. Table 2 
i comprised of data for field run samples while table 4 contains data 
from graded compo ited sample. 

Tables 3 and 5 how peel trim, and total los e when data for the 
three storage withdrawals are combined and averaged, for each peeling 
method. Table 3 contains data from field run samples and table 5 offer 
data from graded, compo ited samples. 

Data were statistically analy ed as a plit plot de ign with varie
tie and interval a main plot factors, and methods as a sub-plot factor. 

The structure of the analysis of variance was as follow : 

ource Degrees of Freedom 
Main Plot Analysis. 

Varietie 2 
Intervals 2 
Varieties x Interval 4 
Error (a) 27 

Sub-Plot Analysis. 
Methods 3 
Method x Varieties 6 
Methods x Interval 6 
Methods x Varietie x Intervals 12 

Inasmuch as there wa no ub-plot replication, there wa no error 
term for the sub-plot analysis. The three factor interaction had conse
quently to be u ed as a measure of error, under the as umption that 
there was, in fact, no significance attached to the three-factor interac
tion. Because there was no evidence of significant variety by interval 
interaction, it eemed mo t unlikely that a three-factor interaction in
volving variety and interval could exist. 

l;1,ummary and Conclusion 

Under the conditions of thi tudy, for both serie , peel, trim and 
total losses were ignificantJ.y greater for the abrasive method used than 
for the other three methods, at the 1 percent leveL. See table 2 and 4. 
There was no evidence that 10 ses by methods, other than abrasive, were 
appreciably different except trim losses in the graded composited sam
pIe: . Evidence in that in tance howed steam peeling induced signifi
cantly lower 10 es than either the lye or lye plus steam method. 

In general, torage intervals did not ignificantly affect the peel
trim or total los es in either eries of sample. However an exception 
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was the evidence that peel losses in field run sample were somewhat 
lower in October than January or April, at the 5 percent level. 

Peel and total losses from Rus et Burbank tuber were sub tan
tially higher at the 1 percent level than those from Katahdin and Kenne
bec varietie. This was true for field run and graded-composited series 
of samples. Trim losses also tended in the same direction but 
were slightly short of significance for the field run series. Large variabil
ity in the data from graded eries may have masked significance in that 
series. 

In neither set of data was there any evidence of interaction between 
variety and storage time. 

Based on the results of tbis study, it would seem that the relation 
between peeling methods and peeling losses, other than the abrasive 
method, were of minor significance in choosing a peeling technique. 

Selection of a peeling method, other than abrasive, may depend 
more on savings reflected in trimming, following peeling, in terms of 
trim losses and labor costs involved in the hand trimming operation, or 
capital investment in peeling equipment. 



POTATO PEELUNG ~ETHODS 19 

Bibliography 

( 1) Wright, R. C. and T. ~. Whitman. Tests Show Which Potatoes Have 
Least Peeling Losses. 1949. Food Industries 21, pp. 1567-1690. 

(2) Anonymous. Information Sheet on Brine Peeling of Various Root Vege
tables. 1943. AlC-l, Western Regional Research Laboratory, A.R.A., 
U.S.D .A., Albany, California. 

(3) Olson, R. L. and R. H. Treadway. Pre-peeling Potatoes for Commercial 
Use. 1949. AlC-246, A.R.A., U.S.D.A., Albany, California. 

(4) Harrington, W. G., P. C. ~ayer, R. L. Olson, W. R. ~ollins, and A. L. 
Potter, Jr. Observations on Pre-peeling of Potatoes. 1956. Food 
Technology Vol. X, No. 8, pp. 347-351. 

(5) Garrott, W. N. The Commercial Potato Peeling Industry. 1955. Market
ing Research Report No. 105, A.M.A., U.S.D.A. 

(6) Greig, W. S. and A. C. Manchester. Costs of Peeling Potatoes by Lye and 
Abrasive Methods. 1958. U.s.D.A. Report No. 255. 

(7) Adams, H. W., F. D. Hickey, and M. J. Willard, Jr. Lye Pressure Steam 
Peeling of Potatoes and Other Products. 1960. Food Technology Vol. 
XIV, No.1, pp. 1-3. 

(8) Mazzola, C. L. 1946. Food Industries, Vol. 18, pp. 100-101, 1709. 
(9) Mazzola, C. L. 1946. Food Industries, Vol. 18, pp. 106-108, 1874. 

(10) Werner, H. O. Peeling Economy as Affected or Influenced by Size and 
Grade of Triumph Potatoes. 1950. American Potato Journal, Vol. 
27, pp. 97-113. 

(11) National Restaurant Association. 1953. White Potatoes, Technical Bulle
tin No. 101, pp. 1-4. 

(12) ~urphy, H. I., A. E. Schark, and ~. J. Goven. Maine Potato Variety 
Trials for 1957. 1957. Maine Agricultural Experiment Station Mis
cellaneous Publication 633. 

(13) Murphy, H. I., A. E. Schark, and M. I. Goven. Maine Potato Variety 
Trials for 1958. 1958. ~aine Agricultural ExPeriment Station ~is
cellaneous Publication 636. 

• 


	The University of Maine
	DigitalCommons@UMaine
	5-1964

	B624: A Comparison of Several Peeling Methods as Applied to Maine Potatoes for Processing
	R. C. Pelletier
	J. S. Getchell
	M. E. Highlands
	D. R. Clark
	Recommended Citation


	tmp.1455906639.pdf.s503p

