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Peeling Operations of Root Vegetables:
Potato, Sweet Potato and Carrot

Cherl-Ho Lee and Soon-Woo Lee
Department of Food Technology, Korea University

Abstract

The effect of peeling methods, spherecity and weight of potatoes and carrots on the peeling efficiency
were investigated. The changes in the surface texture by peeling were estimated by Rheometer and were
related to the changes in the microstructure. The optimum mechanical peeling conditions using abrasion type
rotary peeler were 90 sec. at 300 rpm for potatoes, 70 sec. at 300 rpm for sweet potatoes and 60 sec. at 300
rpm for carrots. The peeling loss was influenced by the sphericity and weight of the sample. The optimum
conditions for alkali peeling were 90 sec. immersion in boiling 10% NaOH solution for potatoes, 300 sec. in
boiling 10% NaOH solution for sweet potatoes and 60 sec. in boiling 6% NaOH solution for carrots. Severe
damage of surface structure was noticed by alkali peeling, demonstrated by denaturation of starch granules in
the cell. The structural damage observed by microscope was related to the reduction of cutting force after

peeling.
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Fig. 1. Relationship between mechanical peeling
time gnd peeling loss of potato at different
rotational speed of abrasive disk
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Table 1. Peeling efficiency( % per sec) of mech-
anical peeler at different rotational speed

Rotational Sweet
Potato Carrot
speed (rpm) potato
200 0.02 0.14 0.12
300 0.09 0.21 0.26
400 0.20 0.29 0. 36
500 0.28 0.50 0. 55

Fig. 2. Effect of time for alkali treatment on the
peeling loss of potatoes and carrot(cons -
tant weight and sphericty, potatoes: 10%Na-
OH soln, B. P., carrot:6% NaOH soln, B. P. )
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Fig. 4. Microstructure ot cross
section of sweet potato
a:Peridermal section of raw
potato (X 400) b: Vascular
ring near internal cortex of
raw potato (X 400) c:Exter-
nal cortex section of potato
after mechanical peeling (X
400)d:Cross section of po-
tato after alkali- peeling (X100)
e:External cortex section

e of potato after alkali- peeling

(X 400) ~ : Surface)
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Fig. 5. Typical force-distance curve of sweet po-
tato obtained by cutting test using Rheo -
meter (Thickness; 15mm, width; 10mm, R ;
raw, M; mechanical peeling, A; alkali peeling)
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Fig. 6. Microstructure of cross section of sweet
potato
a . Cross section of raw sweet potato
b . Laticifer section of sweet potato after
mechanical peeling (X 400)
¢ . Cross section of sweet potato after al-
kali-peeling (X 100)
— . Surface
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Fig. 7. A typical force-distance c¢urve of carrot
obtained from cutting test using (Thickness;
15mm, width;10mm, R; Raw, M; mechanical pe-
eling A; alkali peeling)
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Fig. 8. Mlcrostucture of cross section of carrot
a . Cross section of raw carrot(X 100)
b . External cortex of carrot after mecha-
nical peeling (X 100)
¢ . External cortex near peridermal of ca-
rrot after alkalipeeling (X 100)
— . Surface

1. Sijbring, P. H. : Food Trade Review (U.K.) 39,

41(1969)
2. Powers, M. J., Adams, H. W., and Iritani, W. M.
J. Food Sci., 42, 784(1977)



Vol. 16, No. 3 (1984) AR (A, nPel, 229 gnzz 335

3. Graham, R. P., Huxsoll, C. C., Hart, M. R. , Weaver, Peeling Potatoes by Lye and Abrasive Methods,
M. L.and Morgan, A. L. Jr. : Food Technol., 27, U. S. D. A. Report No. 255 (July 1958)
40(1973) 7. Mohs'enin, N. N. : Physical Properties of Plant

4. Lee,C.Y.and Downing, D. L. : Food Technol. 27, and Animal Materials, Gordon and Breach Sci.
40(1973) Publ. (1978)

5. Brown, H. E., Meredith, F. 1., Saldana, G. and S- 8. Adams, H. W., Hickey, F. D. and Willard M. J. Jr.
tephens, T. S. :J. Food Sci., 35, 485(1970) : Food Technol., 14, 1 (1960)

6. Greig, W. S.and Man chester, A. C. :Cost of (198413 64 72 #4)



