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최근 건강에 대한 관심이 높아지면서 친환경 농산물, 슈퍼푸드 및 원예 농산물을 원료로 다양한 비건 식품들이 출시되고 있다(aT, 2020). 채소류에는 비타민, 무기질, 식이섬유, 피토케미컬 등이 생리활성 물질들이 함유되어 있어 채소류 섭취는 비만이나 고혈압 등 만성질환 예방에 큰 도

움을 준다(Frazã 등, 2012). 이와 같이 채소류 섭취로 질병 예방 효과 및 영양적 가치를 고려할 경우 꾸준히 섭취해야 하는 식재료임에도 불구하고, 장기 보관시 품질 변화와 손질불편 등을 이유로 구매를 기피하고 있다(Jeoung, Lee & Lee, 2021). 바쁜 경제활동, 핵가족 및 1인가족 증가로

최근 편의성을 추구하는 소비자의 욕구에 따라 조리 시간을 단축할 수 있는 편리한 식품에 대한 관심이 증가하면서 편의성을 고려한 채소 가공 및 제품화를 위한 다양한 노력 들이 시도되고 있으며, 가장 대표적인 것이 채소를 전처리 한 후 건조 공정을 거친 건조채소 제품이다(Um 등,

2005; Park, Kwn & Nah, 2019). 건조채소 제품은 저장성을 높여줄 뿐만 아니라, 운반 및 보관이 비교적 용이하여 편리하게 사용할 수 있다(aT, 2016). 현재 유통되고 있는 건조채소 제품들은 먹기 편하게 1회분 포장, 물에 불리지 않고 바로 사용, 한 번에 다양한 채소를 먹을 수 있도록 각종

채소를 섞어서 만든 혼합제품 등이 있다(한국농기계신문, 2020). 이같은 제품들은 최근 코로나19로 인한 가정 내 조리의 증가와 기후변화로 인한 채소 생산량 감소와 가격 상승으로 소비가 더욱 증가하고 있다(Lee, 2020). 따라서 본 연구에서는 농산물의 과잉 생산, 저장시설 및 관리 부족으

로 인한 경제적 손실 등의 원료 농산물이 가진 한계를 건조방법을 통해 고부가가치상품으로 전환하고자 하는 노력의 일환으로 친환경 뿌리채소 중심으로 편의식 건조채소 믹스 제품용 개발하고자 일차적으로 이들을 건조시켜 건조 채소의 품질을 평가하고자 하였다.

 재료: 친환경 채소 6종(고구마, 단호박, 당근, 레드비트, 양파, 표고버섯)은 제주 농협 하나로마트에서 구입 건조방법: 블랜칭 전 후 열풍건조(50~75℃, 10~14hr),  제습건조(38℃, 12hr), 동결건조(-40℃, 40hr)

 수븐함량 : AOAC(1990)법,  식이섬유; Prosky 등(1988) 방법,  색도분석; 색차계(Color meter, TES Co, 135A, Taiwan)     시료추출:  70% ethanol, 24hr 상온추출

 Total phenolic contents (TPC) and DPPH free radical scavenging (DPPH) ; Lee 등 (2019) 방법 통계처리:  SPSS 18.0(SPSS Inc.,  USA),  Duncan’s multiple range test (p<0.05)

서 론

재료 및 방법

결 과
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Table 1. Rehydration rate of dried carrot(Daucus carota D.) by drying methods

(%)

Sample
Rehydration Time(min)

10 30 60 90

FD-B5) 430.51±5.106)e 645.31±8.99d 804.39±5.84e 863.94±5.69e

DHD-B4) 206.55±3.92d 265.53±8.14b 376.79±8.89b 475.91±7.29c

DHD-NB3) 171.97±1.14c 287.71±7.57c 412.06±7.28c 441.75±8.06b

HD-B2) 144.79±6.88b 167.37±2.91a 273.45±9.22a 376.79±8.90a

HD-NB1) 128.44±3.05a 280.01±6.04b 448.91±5.45d 663.58±5.78d

1)Hot air drying at 65℃; 2)Hot air drying at 65℃ after blanching treated ;
3)Dehumidification drying at 38℃; 4)Dehumidification drying at 38℃ after blanching

treated ; 5)Freezing drying at –40℃; 6)All data were expressed as mean±standard

deviation

Table 2. Rehydration rate of dried onion(Allium cepa L.) by drying methods

( %)

Sample
Rehydration Time(min)

10 30 60 90

FD-B5) 450.05±7.406)e 524.09±9.95e 564.40±5.84e 597.28±7.58e

DHD-B4) 117.47±2.36d 150.02±3.19d 282.97±6.79d 431.99±5.73d

DHD-NB3) 108.92±1.87c 134.86±2.90c 223.56±3.98c 366.54±9.61c

HD-B2) 69.12±0.94b 107.71±1.01b 172.15±2.73b 253.06±3.81b

HD-NB1) 59.24±0.51a 81.78±1.24a 125.48±3.74a 207.31±4.28a

1)Hot air drying at 65℃; 2)Hot air drying at 65℃ after blanching treated ;
3)Dehumidification drying at 38℃; 4)Dehumidification drying at 38℃ after blanching

treated ; 5)Freezing drying at –40℃; 6)All data were expressed as mean±standard

deviation

Table 3. Rehydration rate of dried sweet potato(Ipomoea batatas L.) by drying methods

(%)

Sample
Rehydration Time(min)

10 30 60 90

FD-B5) 124.79±2.986)d 141.67±2.34d 214.25±5.50d 218.16±5.92c

DHD-B4) 20.46±0.37a 97.17±0.63bc 133.07±4.86bc 144.75±4.48b

DHD-NB3) 50.27±1.51c 113.80±4.10c 141.00±2.93c 158.44±4.02bc

HD-B2) 31.78±0.53ab 79.12±0.11b 123.15±2.34b 148.12±4.86b

HD-NB1) 40.89±1.43b 60.99±0.80a 93.44±0.65a 108.87±2.87a

1)Hot air drying at 65℃; 2)Hot air drying at 65℃ after blanching treated ; 3)Dehumidification

drying at 38℃; 4)Dehumidification drying at 38℃ after blanching treated ; 5)Freezing drying

at –40℃; 6)All data were expressed as mean±standard deviation

Table 5. Rehydration rate of dried red beet(Beta vulgaris L.) by drying methods

(%)

Sample
Rehydration Time(min)

10 30 60 90

FD-B5) 378.28±2.906)d 600.75±3.87d 786.10±5.04d 830.19±4.48e

DHD-B4) 152.73±4.55b 303.78±4.39b 506.89±4.57c 583.98±4.01c

DHD-NB3) 243.29±4.22c 433.42±5.02c 605.14±4.73 667.92±4.67d

HD-B2) 77.94±1.22a 160.28±3.95a 283.11±3.42b 369.28±3.61b

HD-NB1) 80.43±0.74a 154.06±2.74a 253.04±4.57a 318.04±6.30a

1)Hot air drying at 65℃; 2)Hot air drying at 65℃ after blanching treated ;
3)Dehumidification drying at 38℃; 4)Dehumidification drying at 38℃ after blanching

treated ; 5)Freezing drying at –40℃; 6)All data were expressed as mean±standard deviation

Table 6. Table 17. Rehydration rate of dried sweet potato(Ipomoea batatas L.) by drying

methods (%)

Sample
Rehydration Time(min)

10 30 60 90

FD-B5) 575.81±4.826)c 613.38±7.11c 653.53±4.03e 684.96±5.30e

DHD-B4) 35.39±0.53a 45.69±0.54a 63.57±0.95a 116.78±1.12a

DHD-NB3) 41.67±1.35ab 66.33±1.47b 89.42±1.80b 123.67±2.66a

HD-B2) 34.51±0.59a 64.57±1.04ab 93.89±1.12b 166.32±3.82b

HD-NB1) 62.31±0.58b 76.57±1.76b 131.67±2.08c 184.10±1.92c

1)Hot air drying at 65℃; 2)Hot air drying at 65℃ after blanching treated ; 3)Dehumidification

drying at 38℃; 4)Dehumidification drying at 38℃ after blanching treated ; 5)Freezing drying

at –40℃; 6)All data were expressed as mean±standard deviation

Table 4. Rehydration rate of dried shiitake mushroom(Lentinus edodes) by drying methods

(%)

Sample
Rehydration Time(min)

10 30 60 90

HD-B1) 374.73±6.084)b 283.603±5.87c 313.76±4.74c 330.36±6.70c

HD-NB2) 64.76±0.71a 196.10±3.10b 275.27±5.50b 293.85±3.23b

FD-NB3) 62.82±0.36a 105.32±3.10a 135.38±2.82a 137.59±1.94a

1)Hot air drying at 65℃; 2)Hot air drying at 65℃ after blanching treated ;
3)Dehumidification drying at 38℃; 4)Dehumidification drying at 38℃ after blanching

treated ; 5)Freezing drying at –40℃; 6)All data were expressed as mean±standard deviation

Table 13. Moisture and Diet fiber contents of dried vegetables by drying methods

Sample Moisture(%)
Diet fiber

(g/100g)

Sweet pumpkin

(Cucucrbita maxima D.)

HD-NB1) 16.73±0.05d3) 16.83±0.05cd

HD-B2) 16.57±0.09d 14.47±0.09c

Carrot (Daucus carota D.)
HD-NB 14.73±0.12c 25.63±0.12e

HD-B 13.33±0.09bc 27.90±0.16ef

Sweet potato

(Ipomoea batatas L.)

HD-NB 7.17±0.12a 9.67±0.12ab

HD-B 8.40±0.22ab 7.70±0.14a

Red beet(Beta vulgaris L.) 
HD-NB 12.20±0.16 13.13±0.12bc

HD-B 14.67±0.05c 18.20±0.08d

Onion(Allium cepa L.)
HD-NB 23.67±0.12e 10.87±0.05b

HD-B 22.67±0.21e 12.47±0.09bc

Shiitake mushroom

(Lentinus edodes)

HD-NB 11.23±0.12bc 27.67±0.09ef

HD-B 10.57±0.12b 33.03±0.12f

1)Hot air drying at 65℃. 2)Hot air drying at 65℃ after blanching treated 3)All

data were expressed as mean±standard deviation

Table 7. Color value of dried sweet pumpkin(Cucucrbita maxima D.) by drying

methods

Brassica 

oleracea var.

L a b
△E

L1=95.41 a1=0.30 b1=0.32

Raw 42.94±0.182 -9.42±1.75 -2.58±0.274 53.30c

HD-11) 69.40±0.23 2.87±0.19 22.42±0.32 34.13a

HDB-22) 68.93±0.62 17.00±0.72 33.02±0.27 42.15b

DHB-33) 52.57±0.37 18.98±1.48 22.95±0.59 51.22c

FDB-14) 69.9.±1.29 11.91±0.48 80.72±0.48 85.14d

1)Hot air drying at 65℃; 2)Hot air drying at 65℃ after blanching treated ;
3)Dehumidification drying at 38℃ after blanching treated; 4)Freezing drying at –40℃

after blanching treated; 5)All data were expressed as mean±standard deviation

Table 8. Color value of dried carrot(Daucus carota D.) by drying methods

Brassica 

oleracea var.

L a b
△E

L1=95.41 a1=0.30 b1=0.32

Raw 42.67±0.24 34.70±1.68 37.05±0.309 72.89d

HD-11) 69.40±0.23 2.87±0.19 22.42±0.32 34.22a

HDB-22) 68.93±0.62 17.00±0.72 33.02±0.27 45.26b

DHB-33) 52.57±0.37 18.98±1.48 22.95±0.59 51.92bc

FDB-14) 69.92±0.02 28.55±0.10 42.73±0.19 56.97c

1)Hot air drying at 65℃; 2)Hot air drying at 65℃ after blanching treated ; 3)Dehumidification

drying at 38℃ after blanching treated; 4)Freezing drying at –40℃ after blanching treated;
5)All data were expressed as mean±standard deviation

Table 9. Color value of dried sweet potato(Ipomoea batatas L.) by drying Methods

Brassica 

oleracea var.

L a b
△E

L1=95.41 a1=0.30 b1=0.32

Raw 34.68±1.64 6.04±0.44 12.31±1.44 62.16c

HD-11) 84.55±0.87 1.61±0.75 17.78±1.00 20.60a

HDB-22) 71.03±0.73 3.49±0.63 21.83±0.32 32.66b

DHB-33) 69.65±0.89 1.25±0.34 20.56±0.73 32.77b

FDB-14) 86.03±0.04 -0.64±0.05 28.45±0.10 29.65ab

1)Hot air drying at 65℃; 2)Hot air drying at 65℃ after blanching treated ; 3)Dehumidification

drying at 38℃ after blanching treated; 4)Freezing drying at –40℃ after blanching treated;
5)All data were expressed as mean±standard deviation

Table 10. Color value of dried red beet(Beta vulgaris L.) by drying methods

Brassica 

oleracea var.

L a b
△E

L1=95.41 a1=0.30 b1=0.32

Raw 14.25±0.35 11.43±2.29 8.05±0.90 82.28b

HD-11) 34.05±0.34 20.77±1.75 1.01±0.38 83.70b

HDB-22) 28.90±0.47 9.00±2.56 1.71±0.49 67.09a

DHB-33) 29.94±0.73 10.37±1.75 1.76±0.37 66.25a

FDB-14) 33.39±0.07 20.73±0.59 2.31±0.16 65.32a

1)Hot air drying at 65℃; 2)Hot air drying at 65℃ after blanching treated ;
3)Dehumidification drying at 38℃ after blanching treated; 4)Freezing drying at –40℃

after blanching

treated; 5)All data were expressed as mean±standard deviation

Table 11. Color value of dried onion(Allium cepa L.) by drying methods

Brassica 

oleracea var.

L a b
△E

L1=95.41 a1=0.30 b1=0.32

Raw 20.16±0.71 -2.29±1.88 16.04±1.30 76.9d

HD-11) 75.14±1.02 2.18±0.25 28.59±0.33 34.83b

HDB-22) 69.19±0.11 4.99±0.73 30.95±0.58 40.59bc

DHD-33) 60.56±0.76 1.61±0.80 25.96±1.20 43.28c

FD-14) 97.29±0.56 -1.71±0.35 15.47±0.60 15.33a

1)Hot air drying at 65℃; 2)Hot air drying at 65℃ after blanching treated ;
3)Dehumidification drying at 38℃ ; 4)Freezing drying at –40℃; 5)All data were

expressed as mean±
standard deviation

Table 12. Color value of dried shiitake mushroom(Lentinus edodes) by drying methods

Brassica 

oleracea var.

L a b
△E

L1=95.41 a1=0.30 b1=0.32

Raw 45.62±0.16 3.24±0.49 15.68±0.72 52.18d

HD-11) 65.80±9.65 2.87±0.19 22.42±0.32 37.03c

HD-22) 77.81±0.36 1.98±0.07 21.85±0.25 27.85b

DHD-33) 89.95±0.92 0.37±0.42 16.18±0.97 16.77a

FD-14) 86.03±0.04 -0.64±0.05 28.45±0.10 29.65b

1)Hot air drying at 65℃; 2)Hot air drying at 65℃ after blanching treated ;
3)Dehumidification drying at 38℃; 4)Freezing drying at –40℃; 5)All data were expressed

as mean±
standard deviation

Table 20. Total polyphenol content and DPPH free radical scavenging activity of dried vegetables (%)

Sample Total polyphenol 

content(ugGAE/g)

DPPH free radical

scavenging activity(%) 

at 12.5mg/mL at 25mg/mL at 50mg/mL

Sweet  pumpkin

(Cucucrbita  maxima D.)

HD-NB1) 4.44±0.024) 45.47±1.23 66.69±3.68 66.19±1.86

HD-B2) 4.34±0.16 41.57±0.69 62.61±0.97 67.66±1.05

FD-B3) 3.18±0.03 31.86±0.41 47.50±2.56 56.16±0.95

Carrot (Daucus carota D.) 

HD-NB 2.70±0.04 61.10±3.23 66.54±1.57 66.14±1.12

HD-B 3.63±0.05 66.24±1.49 83.44±0.64 81.91±1.40

FD-B 2.41±0.03 61.13±1.50 75.95±1.26 77.71±3.11

Sweet potato

(Ipomoea batatas L.)

HD-NB 5.14±0.23 91.87±0.22 91.71±0.09 90.43±0.14

HD-B 1.40±0.03 37.28±0.33 57.10±0.96 69.29±1.75

FD-B 2.42±0.01 77.98±1.00 87.87±0.938 90.06±1.27

Red beet (Beta vulgaris L.) 

HD-NB 4.64±0.03 95.29±0.45 94.56±0.22 89.14±1.12

HD-B 5.45±0.07 94.43±0.67 93.89±0.75 89.48±0.95

FD-B 7.56±0.07 93.57±0.21 93.18±0.71 93.71±0.55

Onion(Allium cepa L.)

HD-NB 6.45±0.23 67.98±2.38 75.48±1.17 74.67±1.05

HD-B 6.02±0.15 60.74±1.11 71.40±2.17 71.09±1.93

FD-B 4.63±0.04 54.57±0.21 67.20±1.82 66.57±0.89

Shiitake mushroom

(Lentinus edodes)

HD-NB 2.49±0.09 72.51±2.67 79.78±0.81 76.97±0.60

HD-B 5.56±0.18 78.06±2.60 88.0±0.70 83.94±0.11

FD-B 2.97±0.16 88.70±0.36 88.38±0.17 83.94±0.11
1)Hot air drying at 65℃; 2)Hot air drying at 65℃ after blanching treated ; 3)Freezing drying at –40℃; 4)All data were

expressed as mean±standard deviation

결 론

• 건조채소 6종에 대한 수화 복원율은 상온에서 60분간 처리하여 측정한 결과, 건조 단호박의 수화복원

율은 131.3~513.9%, 당근 268.9~810.9% 고구마 93.2~212.7%, 레드비트 251.4~785.2%, 양파

124~462%, 표고버섯 135.5~311.4%로 동결건조>제습건조>열풍건조 순으로 수화 복원율이 높았음.

• 색도는 L값(명도) 및 b값(황색도) 값으로 나타내었으며 레드비트는 열풍건조에서 높았으며, 당근, 단호

박, 고구마, 양파, 고구마는 동결 건조한 건조채소에서 높게 나타났음. 

• 건조채소 6종의 수분함량은 7.2~23.5%으로 당호박에서 가장 낮았으며, 양파에서 가장 높은 함량을 보

였음.  건조채소의 식이섬유 함량은 7.8~33.0%로 표고버섯>당근>단호박>레드비트>양파>고구마 순

이었음. 

• 총폴리페놀함량은 건조 단호박에서 1.40~7.56 mg GAE/g으로 레드비트에서 가장 높았음. 

• DPPH라디칼 소거활성은 레드비트> 표고버섯>고구마>양파>당근>다호박 순으로 높게 나타났음. 

• 이상의 결과로부터 건조 채소 믹스제품을 개발하기 위하여 채소를 건조할 경우 수화복원율 및 색도를

고려할 경우 동결건조 방법이 가장 우수하였으며 항산화 활성은 건조방법에 따른 차이는 거의 없었음

• 건조믹스제품은 제조할 경우 항산화 활성이 높은 채소의 혼합비율을 고려할 필요가 있음.

Six kinds of eco-friendly vegetables (sweet pumpkin, carrot, sweet potato, red beet, onion, and shiitake mushroom) were selected for development of vegetable dry mix products, were processed with hot air drying, dehumidification drying, or freeze drying and

dehydration rate, color value, moisture content, dietary fiber, total polyphenol, and antioxidant activity were measured. Dehydration rates of the six kinds of vegetables were measured after processing them at room temperature for 60 minutes and were 131.3-

513.9% in sweet pumpkin, carrot 268.9-810.9%, sweet potato 93.2-212.7%, red beet 251.4-785.2%, onion 124-462%, and 135.5-311.4% in shiitake mushroom; dehydration rates were in descending order of freeze drying, dehumidification drying, and hot air drying. L

(brightness) and b (yellow index); red beet showed high values after hot air drying and carrot, sweet pumpkin, sweet potato, onion, and shiitake mushroom showed high values after freeze drying. Moisture content of the six kinds of vegetables was 7.2-23.5%; it was

the lowest in shiitake mushroom and was highest in onion. Dietary fiber content of the six kinds of vegetables were 7.8-33.0% and was in descending order of shiitake mushroom, carrot, sweet pumpkin, red beet, onion, and sweet potato. Total polyphenol content

was 3.18-4.44 mg GAE/g in dried sweet pumpkin, 2.41-3.63 mg GAE/g in dried carrot, 1.40-5.15mg GAE/g in dried sweet potato, 4.64-7.56 mg GAE/g in dried red beet, 4.63-6.45mg GAE/g in dried onion, and 2.49-5.56mg GAE/g in dried shiitake mushroom. DPPH

Radical Scavenging Activity were 31.86-45.47 in dried sweet pumpkin, 61.13-66.24% in dried carrot, 37.28-91.87% in dried sweet potato, 93.57-95.29% in dried red beet, 54.57-67.98% in dried onion, and 72.51-88.70% in dried shiitake mushroom indicating the

highest antioxidant activity in dried red beet. The conclusion is that, when drying vegetables to develop dried vegetable mix products in consideration of dehydration rate and color, freeze drying method showed the most excellent result and antioxidant activity

showed little difference from drying methods. Therefore, when manufacturing dry mix products, mixing rate of vegetables having high antioxidant activity should be considered.
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