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The Quality Properties of Dried Carrots as Affected by
Blanching and Drying Methods during Storage
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This study was carried out to investigate the effectiveness of blanching on the different drying methods and to
examine the quality properties of carrots dried by freeze-, vacuum- or hot air-drying during storage. Blanched
carrots (BC) dried faster than raw carrots (RC), while RC showed more effective rehydration than BC by hot
air- and vacuum-drying methods. There was more stability for BC on carotene retention and browning degree
than RC in all drying methods during storage. Moreover, firmness of RC and BC by vacuum-drying was slightly
lower than that of hot air-drying, but higher than freeze-drying. In firmness, BC and RC showed similar trends
with different drying methods (decreasing with increased storage periods), while BC showed about 3 times firmer
texture than RC in all cases during storage. The dried carrots prepared with blanching treatment showed more
fine structures than those not treated. These results showed that the blanching treatment of carrots was good for

maintaining quality by various drying methods.
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Fig. 1. Changes in dehydration rate of carrots during (a) hot
air-drying and (b) vacuum-drying by blanching treatment.
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Fig. 2. Rehydration curves of dried carrots

a: hot air-dried with blanching treatment, b: hot air-dried with non treatment, c: vacuum-dried with blanching treatment, d: vacuum-dried

with non treatment, e: freeze-dried with blanching treatment, f: freeze-dried with non treatment.
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Fig. 3. Retention of carotene content during storage.
a: hot air-dried carrots, b: vacuum-dried carrots, c: freeze-dried
carrots.
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Fig. 4. Changes in carrot firmness during storage.
a: hot air-dried carrots, b: vacuum-dried carrots, c: freeze-dried
carrots.
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Table 1. Changes of browning degree on storage time of dried carrots by different drying methods and blanching treatment

Storage time Hot air-drying Vacuum-drying Freeze-drying
(week) BCV RC? RC BC RC
0 0.185x0.002 0.195£0.002 0.134+0.001 0.155+0.004 0.148 £0.002 0.134£0.002
1 - - - 0.155+0.001 0.153£0.002
2 0.3224+0.006 0.363 +0.003 0.314 £0.008 0.326 0.007 - -
3 - - - 0.141£0.003 0.186 +0.004
4 0.328 £0.012 0.365+0.002 0.314£0.008 0.341£0.022 - -
7 - - - 0.150+0.002 0.187+0.002
8 0.335+0.008 0.368 £0.007 0.318 £0.009 0.354+0.011 - -

DBlanched carrot. ?Raw carrot (absorbance at 420 nm).



e A 5 A 54 1091
9 =74 Axdyd wE A4 T FFHsE #Fs
AZ 9 7AgtelA el AXE ¥l A HX7S FEBO)=
g X718 a4 e WaROET WEA AzxFHAoH, A
Fald] o3 BAEL L5 AZWHAA RC7F BCET =
Siy= Carotenef_’_ gz 7hAE 3 A2 A% Al BCUH
RCHET} # FAETE Z2e 28 AzudA] BC7l RC
Hr} A UrEM gz 710 ols) qAEE & F UL,
3

-
442 9] by @ 2AHL B2 Aue
L=

S = L A Ziz
Fol zA Fasgory, 9FAZRY APAx G2 A
3 ke Bon TAAx g vs) 2 ig vEid
itk BCH RCY| A= °1

BC7} RCEU #AA3] =
A FAED B BE Ax
1%%]?—17} L eHg s dA st

Y
E T 9191‘:}

o BC7F MEF+= 2
g %71 &5 &9

At
B A3E s AT FE7IsMEAEe A0
Aol sl FHE AL dFZ old FALE =YL
g
1. Youn, K.S. and Choi, Y.H. Drying characteristics of osmotically

pre-treated carrots. Korean J. Food Sci. Technol. 28:
(1996)

2. Fuchigami, M., Miyazaki, K. and Hyakumoto, N. Frozen carrots
texture and pectic components as affected by low-temperature-
blanching and quick freezing. J. Food Sci. 60: 132-136 (1995)

3. Fuchigami, M., Hyakumoto, N. and Miyazaki, K. Programmed
freezing affects texture, pectic composition and electron micro-
scopic structures of carrots. J. Food Sci. 60: 137-141 (1995)

4, Stanley, D.W., Bourne, M.C., Stone, A.P. and Wismer, W.V. Low
temperature blanching effects on chemistry, firmness and structure
of canned green beans and carrots. J. Food Sci. 60: 327-333
(1995)

5. Lee, C.Y., Bourne, M.C. and Van Buren, J.P. Effect of blanching
treatments on the firmness of carrots. J. Food Sci. 44: 615-616
(1979)

6. Ramos, A.Q., Bourne, M.C. and Morales, A.A. Texture and rehy-
dration of dehydrated carrots as affected by low temperature
blanching. J. Food Sci. 57: 1127-1129 (1992)

7. Verlinden, B.E. and Baerdemaeker, J.D. Modeling low tempera-
ture blanched carrot firmness based on heat induced processes
and enzyme activity. J. Food Sci. 62: 213-229 (1997)

8. Williams, D.C., Lim, M.H., Chen, A.O., Pangborn, RM. and

1126-1134

Fig. 5. Photomicroscopy of dried carrots (x 600).
a: raw carrot with non treatment, b: hot air-dried with blanching

Whitaker, J.R. Blanching of vegetables for freezing which indica-
tor enzyme to choose. Food Technol. 40: 130-140 (1986)

treatment, ¢: hot air-dried with non treatment, d: vacuum-dried with 9. Mazza, G. Dehydration of carrots. J. Food Technol. 18: 113-123
blanching treatment, e: vacuum-dried with non treatment, f: freeze- (1983)
dried with blanching treatment, g: freeze-dried with non treatment . 10. Hwang, K.T. and Rhim, J.W. Effect of various pretreatments and
drying methods on the quality of dried vegetables. Korean J.
Food Sci. Technol. 26: 805-813 (1994)
g 2= glgomz R 7o) Qs w Al 3z g7} 9 11. Zhao, YP and Chang, K.C. Sulfite and strarch affec.t color and
}ae o 4 Aot carotenmd:@ of dehydrated carrots (Daucus carota) during storage.
BB T M J. Food Sci. 60: 324-326, 347 (1995)
12. Poulsen, K.P. Optimization of vegetable blanching. Food Technol.
o ok 40: 122-129 (1986)
- - 13. Park, Y.W. Effect of freezing, thawing, drying, and cooking on

carotene retention in carrots, broccoli and spinach. J. Food Sci.
52:1022-1025 (1987)



1092 S Z38E8) 2] Al 35 A A 6 F (2003)

14. Ko, J.W,, Lee, W.Y,, Lee, J.H.,, Ha, Y.S.:and Choi, Y.H. Absorp-
tion characteristics of dried shiitake mushroom powder using dif-
ferent drying methods. Korean J. Food Sci. Technol. 31: 128-137
(1999)

15.Lee, JE., Lee, HG. and Yang, C.B. Quality properties of green
onion by various drying methods. J. Korean Living Sci. Res. 20:
149-156 (2002)

16. Lee, B.Y. and Kim, HK. Quality properties of Korean yam by

various drying methods. Korean J. Food Sci. Technol. 30: 877-
882 (1998)

17. Prestamo, G., Fuster, C. and Risueno, M.C. Effects of blanching
and freezing on the structure of carrots cells and their implica-
tions for food processing. J. Sci. Food Agric. 77: 223-229 (1998)

2003 79 179 A4 20033 1149 49 A=)



