Quality Characteristics of Eco-Friendly dried Vegetables for Vegetable Mix
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ABSTRCT

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

(%0)
Rehydration Time(min)
Sample 10 30 60 90
FD-BY 430.51+5.100)k 645.31+8.999  804.394+5.84¢  863.94+5.69¢
DHD-B% 206.55+3.924 265.53+8.14> 376.794+8.89®  475.91+7.29¢
DHD-NB?®) 171.97+1.14¢ 287.71+7.57¢ 412.06+7.28° 441.75+8.06°
HD-B? 144.79+6.88° 167.37+£2.912  273.45+9.228  376.79+8.90?
HD-NBY 128.44+3.052 280.01+6.04> 448.91+5.459 663.58+5.78¢

DHot air drying at 65°C; 2Hot air drying at 65°C after blanching treated ;
3Dehumidification drying at 38°C; ¥Dehumidification drying at 38°C after blanching

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

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

(%) (%)
Rehydration Time(min) Rehydration Time(min)
Sample Sample
P 10 30 60 90 P 10 30 60 90

FD-BY 450.05+7.400¢  524.09+9.95¢ 564.40+5.84¢ 597.28+7.58¢ FD-B® 124.79+2.986)d 141.67+2.344 214.25+5.50d 218.16+5.92¢
DHD-B% 117.47+2.364 150.02+3.19¢ 282.97+6.79¢ 431.99+5.73d DHD-B% 20.46+0.372 97.17+0.63bc 133.07 +4.86"¢ 144.75+4.48P
DHD-NB?3) 108.92+1.87¢ 134.86+2.90¢ 223.56+3.98¢ 366.54+9.61¢ DHD-NB? 50.27£1.51° 113.80£4.10¢ 141.00+2.93¢ 158.44+4.02b¢

- 1) + b + a + a + a
HD-NBD 59.24+0.512 81.78+1.242 125.48+3.742 207.31+4.282 HD-NB 40.89+143 60.99+0.80 93.4440.65 108.87+287

DHot air drying at 65°C; 2Hot air drying at 65°C after blanching treated ;
3Dehumidification drying at 38°C; ¥Dehumidification drying at 38°C after blanching

DHot air drying at 65°C; 2Hot air drying at 65°C after blanching treated ; ®Dehumidification
drying at 38°C; ¥Dehumidification drying at 38°C after blanching treated ; ®Freezing drying
at —40°C; 6 All data were expressed as mean=standard deviation

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

(%0)
Rehydration Time(min)

Sample 10 30 60 90
HD-BY 374.73+6.08%*  283.603+5.87¢ 313.76+£4.74¢  330.36%6.70¢
HD-NB? 64.76£0.712 196.10+3.10P 275.27+£5.50>  293.85+3.23°
FD-NB? 62.82+0.362 105.32+3.102 135.38+2.828  137.59+1.942

DHot air drying at 65°C; 2Hot air drying at 65°C after blanching treated ;
3Dehumidification drying at 38°C; “Dehumidification drying at 38°C after blanching
treated ; ®Freezing drying at —40°C; ®All data were expressed as mean=standard deviation

treated ; SFreezing drying at —40°C; 9AIll data were expressed as meanzstandard
deviation
Table 5. Rehydration rate of dried red beet(Beta vulgaris L.) by drying methods
(%)

Rehydration Time(min)
Sample 10 30 60 90
FD-BY 378.28+2.90%¢ 600.75+3.87¢ 786.10+5.04¢ 830.19+4.48¢
DHD-B% 152.73+4.55°  303.78+4.39P 506.89+4.57¢ 583.98+4.01°¢
DHD-NB? 243.29+4.22¢  433.42+5.02¢ 605.14+4.73 667.92+4.67¢
HD-B2 77.94+1.22%  160.28+3.95? 283.11+3.42P 369.28+3.61°
HD-NBY 80.43+0.742  154.06+2.742 253.04+£4.572 318.04+6.30?

DHot air drying at 65°C; 2Hot air drying at 65°C after blanching treated ;
3Dehumidification drying at 38°C; “Dehumidification drying at 38°C after blanching
treated ; ®Freezing drying at —40°C; ®All data were expressed as mean+standard deviation

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

treated ; ®Freezing drying at —40°C; 9AIll data were expressed as meanzstandard
dev;ztt;?: 6. Table 17. Rehydration rate of dried sweet potato(Ipomoea batatas L.) by drying Table 7. Color value of dried sweet pumpkin(Cucucrbita maxima D.) by drying Table 8. Color value of dried carrot(Daucus carota D.) by drying methods
methods (%) methods
Rehydration Time(min) Brassica L a b Brassica L a b
Sample AE AE
10 30 60 90 oleracea var. L1=95.41 a1=0.30 b1=0.32 oleracea var. L1=95.41 a1=0.30 b1=0.32

FD-B° 575.81+£4.82%°  613.38+7.11° 653.55+4.03°  684.96£5.30° Raw 429440182  -942+175  -2.58+0274  53.30° Raw 42674024 34704168  37.05+0.309 72.89¢
DHD-BY 35.39£0.53 45.69£0.54% 63.57£0.95° 116.78+1.122 HD-1Y 69.40+0.23 2.874+0.19 22.42+0.32 34,133 HD-1Y 69.40+0.23 2.8740.19 22.42+0.32 34,203
DHD-NBY  41.67+1.35% 66.33£1.47° 89.42+1.80° 123.67£2.66° HDB-22 68.93+0.62  17.0040.72  33.02+0.27 42.15b HDB-22 68.93+0.62 17.00+0.72 33.0240.27 45,26
HD-B? 34.51+0.59 64.57+1.042 93.89+1.12° 166.32+3.82" DHB-3% 52.57+0.37 18.98+1.48 22.95+0.59 51.22¢ DHB-3? 52.57+0.37 18.98+1.48 22.95+0.59 51.92b¢
HD-NBY 62.31+0.58° 76.57+1.76° 131.67+2.08° 184.10+1.92° FDB-14 69.9.+1.29 11.914+0.48 80.72+0.48 85.144 FDB-1% 69.92+0.02 28.55+0.10 42.73+0.19 56.97¢

DHot air drying at 65°C; 9Hot air drying at 65°C after blanching treated ;
drying at 38°C; YDehumidification drying at 38°C after blanching treated ;
at —40°C; 9All data were expressed as mean=+standard deviation

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

3Dehumidification
®)Freezing drying

DHot air drying at 65°C; 2Hot air drying at 65°C after blanching treated ;
3Dehumidification drying at 38°C after blanching treated; ¥Freezing drying at —40°C
after blanching treated; All data were expressed as mean+standard deviation

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

DHot air drying at 65°C; ?Hot air drying at 65°C after blanching treated ; ®Dehumidification
drying at 38°C after blanching treated; ¥Freezing drying at —40°C after blanching treated;
5AIl data were expressed as mean+standard deviation

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

Brassica L a b
oleracea var. L1=95.41 a1=0.30 b1=0.32 ~F
Raw 34.68+1.64 6.04+0.44 12.31+1.44 62.16°
HD-1Y 84.55+0.87 1.61+0.75 17.78+1.00 20.608
HDB-22 71.03£0.73 3.49£0.63 21.83+0.32 32.66°
DHB-3% 69.65+0.89 1.25+0.34 20.56%0.73 32.77°
FDB-14 86.03+0.04 -0.64£0.05 28.45+0.10 29.65

DHot air drying at 65°C; 2Hot air drying at 65°C after blanching treated ; ¥Dehumidification

drying at 38°C after blanching treated; ¥Freezing drying at —40°C after blanching treated;
SAIl data were expressed as mean+standard deviation

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

Brassica L a b Brassica L a b

OETEIEEE Vs L1=95.41 1=0.30 b1=0.32 oF oleracea var. °F
R =0l — L1=95.41 a1=0.30 b1=0.32
Raw 14.254+0.35 11.43+£2.29 8.05+0.90 82.28° d
Raw 20.16£+0.71 -2.29+1.88 16.04+1.30 76.9
HD-1D 34.05+0.34 20.77x£1.75 1.01+0.38 83.70P

HDB-22 28.90+0.47 9.00+2.56 1.714+0.49 67.092 HD-1Y 75.14%+1.02 2.18+0.25 28.59+0.33 34.83b
DHB-33 29.94+0.73 10.37+1.75 1.76+0.37 66.252 HDB-22 69.19+0.11 4.994+0.73 30.95+0.58 40.59bc
FDB-14 33.39+£0.07 20.73+0.59 2.31+0.16 65.322 DHD-3% 60.56+0.76 1.61£0.80 25.96%1.20 43.28¢
DHot air drying at 65°C; 2Hot air drying at 65°C after blanching treated ; FD-14 97.29+0.56 -1.71+0.35 15.47+0.60 15.332

3Dehumidification drying at 38°C after blanching treated; ¥Freezing drying at —40°C

after blanching
treated; SAIll data were expressed as mean=standard deviation

DHot air drying at 65°C; 2Hot air drying at 65°C after blanching treated ;
3Dehumidification drying at 38°C ; 4Freezing drying at —40°C; %AIll data were
expressed as mean+

Table 20. Total polyphenol content and DPPH free radical scavenging activity of dried vegetablgg(@grd deviation

DPPH free radical

Brassica L a b
oleracea var. L1=95.41 a1=0.30 b1=0.32 ~E
Raw 45624016 3244049  1568+0.72 52.18¢
HD-19 65.8049.65  2.87+0.19  22.42+0.32 37.03°
HD-22 77814036  1.98+0.07  21.85+0.25 27.85"
DHD-39 80.95+0.92 0374042  16.18+0.97 16.772
FD-19 86.03+0.04  -0.64£005  28.45+0.10 29.65"

DHot air drying at 65°C; 2Hot air drying at 65°C after blanching treated ;
3Dehumidification drying at 38°C; ¥Freezing drying at —40°C; ®All data were expressed
as mean=x

standard deviation

Sample Moisture(%) Diet fiber Sample C-gziln?(%lygrfgl) scavenging activity(%) 74 E
(9/100g) J J at 12.5mg/mL at 25mg/mL at 50mg/mL — e
Sweet pumpkin HD-NBY 16.73+0.05%) 16.83+0.05¢ Sweet pumpkin HD-NBY 4.4440.029 45.47+1.23 66.69+3.68 66.19+1.86
(Cucucrbita maxima D.) HD-B? 16.57+0.09¢ 14.47+0.09¢ (Cucucrbita maxima D.) HD-B? 4.34+0.16 41.57+0.69 62.61+£0.97 67.66+1.05
N . N . 7 FD-B® 3.18+0.03 31.86+0.41 47.50+2.56 56.16+0.95
Carrot (Daucus carota D) = P 14.73£0.12 2.63£0.12 HD-NB 2.700.04 61.10+3.23 66.541.57 66.14=1.12
HD-B 13.3340.09" 27.90+0.16 Carrot (Daucus carota D.) HD-B 3.63+0.05 66.24+1.49 83.44+0.64 81.91+1.40 e AZMA 6Z0| Ot 231 222 ML20|A 6087 2|8 =™ Zap HX CiSHfo| 435129
Sweet potato HD-NB 7.17+0.122 9.67+0.122 FD-B 2.41£0.03 61.13+1.50 75.95+1.26 77.7143.11 oo - or
2= 131.3~513.9%, 2 268.9~810.9% _T'_—_rLElf 93.2~212.7%, ti| EH|E 251.4~785.2%, 1L}
(Ipomoea batatas L.) HD-B 8.40+0.22% 7.70+0.142 Sweet potato HD-NB >-140.23 91872922 21.7129.09 90.4320.14 o_lo - i 474 = % i ; v :
HD-B 1.40+0.03 37.28+£0.33 57.10x0.96 69.29x1.75 ~ o HIOHA 0 ZA7 SR SHEZHR =0 =9t EL=20| =Qt=
. _HD-NB 12.20£0.16 13.13+0.12b (Ipomoea batatas L.) FD-B 5 4940.01 27 984100 57 8740938 90,0641 27 124~462%, B X 135.5~3114%2 SEAX>HS =2SUX =22 7ot SEUE0 FUS
Red beet(Beta vulgaris L.) LT ! e DR AH H ] F(SFAH Zro = LIEFLHA © CHEL- AdZ=HXOIA =00 Cta C}S
HD-B 14.67+0.05° 18.20+0.08¢ HD-NB 4.64+0.03 95.29+0.45 94.56+0.22 89.14+1.12 « HMEE= ( £) % bd A(o ME) L= [EFLHRICH HEHEs ESHAXR0AM /2, &2, t=
Onion(Allium cepa L.) HD-NB 23.67+0.12¢ 10.87+0.05° Red beet (Beta vulgaris L.) HD-B 5.4540.07 94.43+0.67 93.89+0.75 89.48+0.95 =13 _TI___I.I.Dl-I OFTl} NAOM= Z=Z AZXSH AZKAOAM SH LIEISHS.
' HD-B 22 67+0.21¢ 12.47+0.09bc FD-B 7.56x0.07 93.57%£0.21 93.18%+0.71 93.71£0.55 A fEO| AMBLEEO o Ches %t Lol o oF T X L O Bpapo
) HD-NB 11.9340.19b¢ 27 6740.00¢f HD-NB 6.45+0.23 67.98+2.38 75.48+1.17 74.67+1.05 .« UERXA 632 FEEUH2 72~235%2 2 IO 7HE IACH, QMo 7tE =2 S &
Shiftake mushroom S S Onion(Allium cepaL) ~ HD-B 6.02+0.15 60.74+1.11 71.4042.17 71.09+1.93 oo FmAllAO| AlO|AO BEEEO Ao CHO . ChS HE. 3 C 4| £ < OF N
. - ULV, A4 1. AUTZ. Uyl o o ~ 0 s (=) Im
(Lentinus edodes) HD-B 10.57+0.120 33.0340.12" P DB 46340.0 54 574091 67 9041 8 66 574089 . AXRX29| AMOo|d7 2 7.8~33.0%2 HE AWM > >E2 8 EH E> Q>0 &
DHot air drying at 65°C. 2Hot air drying at 65°C after blanching treated 2 All Shiitake mushroom HD-NB 2.49+0.09 72.51+2.67 79.78+0.81 76.97+0.60 O|A=
data were expressed as mean+standard deviation HD-B 5.56+0.18 78.06+2.60 88.0+0.70 83.94+0.11 2 E oI SH2FO X LSt o
i - B 2 X Et=8H0 M 1.40~7.56 mg GAE/gL Z HEHIEOM 7HE =/
(Lentinus edodes) FD-B 2.97+0.16 88.70+0.36 88.38+0.17 83.94+0.11 seeltl=ee - oA B g GAE/g I=BIEAM ste wRa
DHot air drying at 65°C; 2Hot air drying at 65°C after blanching treated ; ®Freezing drying at —40°C; 9All data were « DPPHZIC|Z 2AHEEE B EHIE> B> 0O >EASCHSE =02 A LIEFGES
REFERENCE T m—— . ool AMERE UX M YANES W] Hst0] HAS UXT YD 44=AUS UL MES
2% ZP SAUZ WHO| 7HY 4% Siist B2 AXWH| THE Kol Aol gAS
« AXTANFE2 MY 42 Sitst 280 =2 MAo| E2gHlES Lad 227t US.
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