ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
52{3)&%331 )Food Preserv. ): g fgg |‘E Al E I‘l ’8'.,9,. % 2."2]

https://doi. org/10 11092/k]fp 2017.24.3.361 The Korean Society of Food Preservation

Quality change of sliced ginseng depending on different drying
methods

Jongjin Park1 Daehee Park1 Wonyoung Leel'?*

' Departient of Food Stience and Technology Kyungpook National University, Daegu 41566, Korea
*Food and Bio-industry Research Institute, Kyungpook National University, Daegu 41566, Korea

N
A

T

3
=2
i
ofon
0z
|||>I
r
10
mH
[kl
[

2}

Abstract

This study investigated quality change of ginseng depending on far-infrared (FIR) drying methods. The ginseng
was cut into 2 mm slices and measured moisture content (MC), color, total polyphenol content (TPC), total flavonoid
content (TFC) and DPPH radical scavenging activity (DPPH). The color values (L, a, and b) were decreased after
far-infrared (FIR) drying. As increase in drying time, color was changed. Considering quality parameters including
MC, TPC, TFC, and DPPH, the optimum condition for drying was set at 65°C for 60 min. Furthermore, we compared
color and functional compounds depending on drying process including FIR, freeze-, vacuum, and hot-air drying.
The color values of ginseng were decreased when dried using vacuum and hot-air. While the color values of ginseng
were increased after freeze drying. Comparison with another drying method, FIR drying presented the highest color
difference. FIR and vacuum-dried ginseng indicate higher contents of TPC and TFC than freeze- and hot air-dried
ginseng. And hot-air-dried ginseng present the highest DPPH when compared to another drying methods. On the
other hand, freeze dried ginseng show the lowest TPC, TFC, and DPPH.
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ol = colorimeter(CR-300, Minolta Co., Osaka,
Japan)7} AHEEQlomH, S A EF W ATHL=97.78,
a=0.39, b=2.05). = HAFsIth Mees 2E R A2ld
Skl A ¥H-S =75l Hunter’s color value?! L, a,
b value$} AE value® YERYJ ST} Hunter’s color value:™
6RHE & Hy ZFEAE eI S, AE value® ©f
& 2S ARg-ste] AlLbsla

A243A A3Z (2017)

= AL +A+AD

L : Degree of lightness(light+100<20 dark)
a : Degree of redness(red+100-0<>-100 green)
b : Degree of yellowness(yellow+100—0<>-100 blue)
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Inc., Chicago, IL, USA)E ©]-8-3}>] Duncan’s multiple range
testE 2 A 31 th(p<0.05).
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9] el A o] et ABS] A5 45TelM 93182 7}
A AAT 65TAA 128022 7 ¥ ghS UERAATH

polyphenol oxidase'= 90 CollA 99% o]’ AgHciy K
shith wepa] B ATl AREE &4 polyphenol
oxidase® 4t AlZ I F UFEE AAFHNE Aoz
AtEEH, Ao Ax F DA A% Asks v Ead
o) o)gk Ao o FETh

IR A= 2x7 &4 HE9 7|54 d&2n gusizn
of ojxl= ¥

AAd Az 2ol W T4t A2 A& T
& Table 2] UEhlom 2] 24 & 4 AxEe
total polyphenol content(TPC), total flavonoid content(TFC)
2! DPPH radical scavenging activity(DPPH)7} 57 = %1t}
TPC, TFC, DPPH?] 7 ¢- 45Tl A Z+7} 9.51 mg GAF/g,
2.18 mg RE/g, 11.54% % 7H 22 ghs Bom 65 CollA

Table 1. Color change of sliced ginseng depending on far-infrared drying temperatures

FIR drying temperature (C)

Treatment Color
45 55 65 75 85
L 30,78+0.737% 33.43+1.24° 3).7440,59° 3047+0.54% 30.16+0.43"
Before drying a 8.5240.26" 10.65+0.53° 9.83+0.34° 9.69+0.40° 9.42+0.18°
b 15.33+0.38" 19.15+1.45° 17.94+0,94° 16.55+0.62° 15.89+0.20°
L 25.48+0.40° 27.27+1.32° 24.81+0.90° 25.11+1.14° 25.18+1.24°
After drying” a 5412034 850095 707£0.72° 4.46£030" 4.54£0.36'
b 8.340.52" 11.79+1.84¢ 828+044° 761£1.15" 7.59+1.22"
AE 931 8.94 12.80 11.66 10.84

l)The sliced ginseng was dried for 90 min.
Values are mean+SD of 6 times determinations.

IMeans with in a row followed by the same letters are not significantly different based on Duncan’s multiple range (p<0.05).

aEja Az A Alset vwel Boks w iz 2Ed A
glo] 71% Fo|| L, a, b Fho] Aston] ®Hd 2ol
HASHE s IR0 Utk 2] A1 dnkA o
B EAA A v EaA AW oR vss 4 Utk Whang
5(18) polyphenol oxidase 1,117} S74+e] ZW-& FakA|
7)1 AL Folsly on, Macrae S(19)2 54+ U9

Table 2. Functional compounds change of sliced ginseng
depending on far-infrared drying temperatures

Functional FIR drying temperature (C)”

compounds 45 55 65 75 85

TPC
(mg GAE/g)

951:022% 9.60:0.09" 12.16£0.11° 10.760.18° 9.7320.09"

TEC a b ¢ d C
2.180. 22840 2.9040. 2.540, 241+0.02
(mg RE/g) 8+0.05 8+0.02 90£0.05" 2.540.04 0.0

DPPH (%) 11.54+1.14 1328+2.04" 16.0420.66" 13.62+030" 12.372.16"

"The sliced ginseng was dried for 90 min.
"MeanstSD (n=3) within each row followed by the same letter are not significantly
different (p<0.05).
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Fig. 1. Moisture content change of sliced ginseng depending on far

infrared drying time.

The sliced ginseng was dried at 65°C.

Table 3. Color change of sliced ginseng depending on far
infrared drying time

Time (min)” L a b AE
0 346783267 9221084 1991£2.15°
15 BI7E418 937:1.00°  19.78:297 092
30 326175 1030:1.04  19.601.77 266
45 4774238 8.19+2.19"  12.61£2.54° 12.34
60 2575£2.83  558:250°  7.19+2.62" 1596
75 2628293  558:324°  7.75+356' 1522
90 2640+299" 4204155  6.69+323° 1638

"The sliced ginseng was dried at 65C.

Values are meantSD of 6 times determinations.

IMeans with in a column followed by the same letters are not significantly different
based on Duncan’s multiple range (p<0.05).
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Table 40l YEFISITE 1% % TPC, TFC, DPPHE= 717}
207 mg GAF/g, 0.66 mg RE/g, 49%% B5F 7% T A5 H
oh 22 ghs YeRAloH, Al AR 25 A% IS AR
A o] FTlete FAE BSth TPCO] 745 12A|
F 607HA] el A o= gro] Skl e 60, 75, 9041
2 AEE HRYS e FHQ0 Aol7t gle Aoz
YERATHp<0.05). TFC= 71 32A]7E 603941 4.14 mg RE/g,
DPPHE 752041 1869% = 242t Hohgka YeRIaL 1
o] %o = TFCS DPPH ¢t B A48l Zastsint. o=
Dewanto 5(22) ol|A] Yehd 13 A2]H £52] phenolic
contentol] et A¥e} FAlstth o= <14t W bound ¥ €]
polyphenol®] €2 Al7to] Zdoj ol ule} freed o= 7
3lx]o] Hr} =2 total phenolic contentE-2 YERA H o
AtEE T

Table 5. Color change of sliced ginseng depending on different
drying methods

Type of drying

Treatment - Color FIR Hot air Vacuum Freeze
drying’  drying’  drying’  drying”

L 30.89:095"Y 2695:0.69" 2739+1.67 29.75:249°

lgfyfi‘;lfg a 923:0300  829:063F 8156043  937+127
b 1574093  1371:092° 1372¢131°  14.86:2.60°

L 2447668° 22308039 2273:049"  31.17:4.10°

fmﬁfl; a  495:053"  554%044° 325:026"  11.98+1.98"
b 710£101° 8124075 573:098'  17.90:4.25°

AE 1167 78 10.56 452

"Drying temperature, 65°C; Drying time, 60 min.

Drying temperature, -63°C; Drying time, 60 min,

Values are mean+SD of 6 times determinations.

“Means with in a row followed by the same letters are not significantly different
based on Duncan’s multiple range (p<0.05).

Table 4. Functional compounds change of sliced ginseng depending on far infrared drying time

FIR drying time (min)”

Functional compounds

0 15 30 45 60 75 90

TPC (mg GAE/g) 2.07:0.08” 2.18+0.05° 25340.03" 2.98+0.24° 347+0.02° 3.56+0.03 3.54+0.04°
TFC (mg RE/g) 0.66+0.04' 0.860.01° 1.440,03° 230:001° 414005 249:0.05' 204003
DPPH (%) 499:0.68" 8.13£1.18° 11.70£0.71° 15.35£0.30° 12.094027° 18.69:0.85" 12.17£025°

"The sliced ginseng was dried at 65C.

"MeanstSD (n=3) within each row followed by the same letter are not significantly different (p<0.05).
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Table 6. Comparison of functional compounds of sliced ginseng
depending on drying methods

Types of drying
Functional -
compounds FIR1 Hot ait Vacuulln Freez%
dying”  diying’  drying’  drying”
TPC (mg GAEjg) 3.63:0017 357+0.01"  3.65:004°  345:0.04°
TEC (mg REfg)  3.18£003F  278:0.03  323:003F  2.6240.14'
DPPH (%)  1649+073" 2084:179° 17724075 12.85:123°

Drymg temperature, 65°C; Drying time, 60 min.
Dtymg temperature, 65 C; Drying time, 60 min,

IMeanstSD (n=3) within each row followed by the same letter are not significantly
different (p<0.05).
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