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According to Different Drying Methods
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Abstract

Radish is a sulfur-containing compound containing the -S group, having bioactive functions such as anticancer, anti-
thrombotic, antioxidant, and antibacterial properties, and is used as a health supplement and pharmaceutical material.
This study aimed to compare changes in sulforaphane (SFN) content according to freeze-drying or hot-air drying
conditions in Korean radishes. The color of frozen or hot-air-dried radish underwent a browning reaction due to heat
treatment; the brightness (L) decreased from 89.3 to 56.1, and the redness (b) increased. The SFN content of freeze-
dried radish was 13.2565 mg/g, the SFN of radish dried at 50°C was 2.64372 mg/g, and the SFN of radish dried at
80°C was 0.0678 mg/g, which was the highest in freeze-dried radish. Therefore, the SFN of radish was found to be
insufficient in thermal stability, and freeze-drying was considered a suitable method for drying radish.
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Table 1. HPLC analyzer operating condition of radishes

Korea)oll YL #3)51] sulfate?] sulforaphane (SFN)9| F
Zol AH&-3k3T

M =Y

Azt o] A= BEs AlE 10gS petri disholl &
o} A =7 (Model CM-5, Minolta Co., Tokyo, Japan)= =
Attt A== Hunter 491 WY E(L; lightness), 24 %
(a; redness), A= (b; yellowness) &< ¥ WAooz
HAT & ZAs9rh MEIHAE)E AE=JL +a’ +b°
2 AAbetA .

AW

29| sulforaphane &

Azt Fo] 2o]|g3letE F52 Lee & Kyung (2011)
o] WS WEste] Mt 7 Ax A5 10 D.W
250 mL, dichloromethane 80 mL< A 7}ste] 1A 7 E<t
ot FE3A T FE2E AIEE 5°C 9422 7] (Supra
R22, Hanil Scientific Inc., Gimpo, Korea)llA4] 13,000xgZ
1587 94l Eglsted /71 &9 812 (dichloromethane)
S BFHAY. 5 A2 —70°C deep freezer (DF8517,
llshinBiobase Co. Ltd., Seoul, Korea)| 4] 2A] 7t o] H
# 5 centrifugal evaporator (CVE-3100, EYELA, Tokyo,
Japan)Z ZF &F 7Ax3ATh FE2H AEE -70°C °]
she] 2=olx Haist Ao ARS-3HA T

Sulforaphane E& 22| =X
Sulforaphane & Al9FS 5ug/mLe FE7F HE=F A

N

O
23 F o]& 3ty FHF F=7F 100, 75, 50, 25, 0
ng/mL Bl&°] HEE A|%st HPLC w4< S &+
M (calibration curve)E LA XFE &Y A FdE

HPLC Jasco LC-4000
Column C18 (250 x 4.6 mm % 5 um, YMC-Pack ODS-AQ)
Mobile phase A: ACN (Acetonitrile), B: Water (D.W)
Detector UV-vis detector (230 nm)
Run time 28 min
Flow rate 1 mL/min
Injection volume 20 pL
Column temperature 30°C
Time (min) Mobile phase A (%) Mobile phase B (%)
00.00 19 81
05.00 19 81
Method conditional 20.00 60 40
(gradient) 20.01 100 0
25.00 100 0
25.01 19 81
28.00 19 81
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HPLC grade®| acetonitrile3} waters AH8-3}t}.

AlO|&tSIEtE Sulforaphane £49

F2EEH FE24 2013332 HPLC (Jasco LC-4000,
Tokyo, Japan)E ©]-8&-3te] A3kt FollA] EAsh= 2
0] 8}3}31E sulforaphaneS Nakagawa et al. (2006)2]
< HFste] EAEAT 4 Alge ¥ 5% AR
10 mg3} 1mL ACN (acetonitrile)S &3Fst % 0.45pm
nylon filterZ filterings}o] F2Jol] A}-&-3}53T}. Sulforaphane
240 A% HPLC column C18 (250 x 4.6 mm x 5 um,
YMC-Pack, ODS-AQ)°]™, ©]&7¢2 gradient "4 0=
HPLC grade solvent 60:19 v/v (water: acetonitrile) 2 =
gradientE STh7} 40:60 v/v (water:acetonitrile) H]-& =
isocratic3} %1 t}. Flow rate: 1mL/min, Injection volume:
10 uL, UV-detector (254 nm, 230 nm)Z 3} Sulforaphane
S EA AT A S A 270 Table 19 YERATH

SHEN
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ZE A7k SPSS (23.0 for windows, SPSS InC.,
Chicago, IL USA) ZE2 g ©]-§3to] E4HEA(ANOVA)
& AN AW MeantSDE EA3I1 oM, 7k &
A HFES p<0.05 $FS = Duncan’s multiple range test
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Table 2. Hunter’s color values of dried radish powder
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Fig. 1. DL-Sulforaphane standard solution of radishes by drying
method. HPLC chromatogram of standard crude sulforaphane
detected by absorbance at 230 nm.
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9] sulforaphane &2 =74317] $3ll SigmaolA o
ujsl= E5 A]%(sulforaphnae, Sigma, USA)E ©]-8-3}
2T AR 24E 23T Sulforaphane?] 33 Aok
5ugmLE 71Fo=Z 0, 25, 50, 75, 100 ng/mLoZ 34
o] HPLC (high performance liquid chromatography)Z
Akt ol wE HFA9] Linearity:= y=1653180.8x +
119910107, R*=0.9999= ettt AAeh Zefre
Fig. 1°] YeRR AT

AN ok o &
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Az 2z & F 2 SFN (sulforaphane)e] &3
Table 391 YEFHTE Im et al. (2010)2] 97 Ao w=
AALsls 2| ARl &sle B2Ee], Fof SFNe| &
F5E, AQERE w9 tFetA e, 7HA B (=
, 7= &1 F)ol Wt E S st SEN §HEFo)
Fetrtal Hastgith & AgelA s41E F(RF)E
N $#2 13.2565 mg/gel™, dFzx3k 79 SFN &
2 R50 (2.64372 mg/e), R8O (0.0678 mg/g)S. 2. LFE}u}
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Hunter’s color value”

Sample?
L b AE
RF 89.3+0.68° ~1.020.30° 7.42£1.05° 89.86+0.63°
R50 78.7+1.34° 2.49+0.58" 18.1£0.69¢ 80.84+1.14"
R80 56.1+3.32% 6.60+0.43¢ 14.1£2.49° 58.23+3.83*

DThe values with different superscripts within a column are significantly different (»<0.05) by Duncan’s multiple range test.
JRF; freeze-dried of radish, R50; radish dried at 50°C, R80; radish dried at 80°C
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Table 3. Sulforaphane contents of radishes by drying method

Sample? Sulforaphane contents (mg/g)"
RF 13.2565+0.045°¢
R50 2.6437+0.0041°
R80 0.0678+0.0008*

"The values with different superscripts within a column are significantly
different (p<0.05) by Duncan’s multiple range test.

2RF; freeze-dried of radish, R50; radish dried at 50°C, R80; radish dried
at 80°C
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