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Quality Evaluation of Ginger Dried using a Molecular Press
Dehydration Method or Employing a Dehydration Liquid
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'Korea Food Research Institute, Sungnam 463-746, Korea

Abstract

The qualities of ginger prepared by an MPD (molecular press dehydration) method using maltodextrin, or dried
using reused dehydration liquid, or prepared by freeze-drying or hot-air drying, were compared in tenms of approximate
overall composition, color, water absorption index, water solubility index, total sugar level, reducing sugar
concentration, antioxidant activity, and gingerol content. The approximate composition of ginger prepared by the
MPD method was lower in overall biochemical content than were those of gingers prepared using other methods.
Ginger prepared by the MPD method retained the original ginger color. The water absorption and solubility index
of ginger prepared by the MPD method (using maltodextrin) were better than those of gingers dried using other
methods. The total sugar content did not change noticeably upon processing. The reducing sugar content of ginger
prepared by hot-air drying was low. The antioxidant activity of ginger prepared by the MPD method was higher
than that of freeze-dried and hot air-dried ginger samples, with values lower than those of BHA
(3(2)-t-Butyl-4-hydroxyanisole) and BHT (2,6-Di-tert-butyl-4-methylphenol). The gingerol content of ginger prepared
by the freeze-drying method was higher than that of gingers prepared by other methods. However, ginger constituents
were present in the dehydration liquid used in the MPD method. The results indicate that both the MPD method
(using maltodextrin) and the use of reused dehydration liquid are efficient methods by which ginger can be dried.
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Fig. 1. Processing procedure of molecular press dehydration (MPD)
in drying of ginger.

HHAG R B0 223 H(16)0] HWAIE 4 ule}

o S 52 47} 3 g9 AIRE 105CollA A7t
o o3 =43+, 3E-2 247t 3 g= 550ColA
= FUE A" A%
XA 11/\74]

l

0

BN rle
B 4
ot
tjo
&

o

ttl
5

_1

=D
4 g¥&
7o

10 g¥-S- microkjeldahl® ol 2] 3]
FGIDE Ft] ALkstdoh 24
Soxhlett el oJs|X SA3FH o, A
T, B, 29, aeja AN A A2
Ho 2 ggslEe TS AHEsiTh o] B4
2z} 33] drEste] Pigd RFHAE YR AT

1

N
N
=

O+

1o,

2‘_',

OE' e
b tlo mj

A
LRSI
>

e ZH O FZWTN, = 9747, a = 002, b = 16702
2% Colorimeter (CR-300 Minolta Chromameter, Minolta
Camera Co., Osaka, Japan)E ©]|-8-3}4 A|Z vlt} 33
HFE 51 Hunter L (+White, -Black), a (+Red, -Green) %
b (+Yellow, Blue)zts 43¢ 3 S 4 319lom, B&
A= 7t 33 WHE SAste] W gk 2FAAE T8t

et



480 A F A S A A7 Al43 (2010)

FESTATWA) H FES8HAFWSI)

A g9 dxe A%, €33 3 54 ZﬂZ:%
AAE LS o3}tz 54 Lol y] At 77 &
Azl gste] FEEFFAT 2 FESNATFE
Anderson (17)¢] Wl w2} A 25 g9 A ES
40 mLe FHTE ¥ dAEHAAN EAA7IL

incubatorol| 4] 102-w}th EE0] FHA 3087 WX oy
400 rpmollA] 203 B3t LAY STk Ttk Ak
FAE &3 FEFFA4(Water absorption index :
WADE AF&319ow A5l I A% 7| HK-DO1000F,
SF=-5-317] 71 A2t 4x, Hwaseong, Korea)ol| 4] 105 T 247}
d AxHo R Az F FEFgHFY 1 EY ¢S Tt
H-8 A S=(Water solubility index : WSDE AFH=E3} T}
) WAIE HZ2AE 1 goll $Hre g = vE
Rom WSIE 7] 2104 Fsdoz gad As

NE-S 2 e AT

“éi—hm
2]1‘0{1

_C __B
W4[—A, WoI = AXIOO

A AF AR FA(®Y

B : d4EE & A5 &alE A5 FAg)

C: dAEY & JAH=9] 7A@
&<

F3L Z17ko] A7 10 g& 100 mL volumetric flaskol]
Y1l 25215 30CAA F/7TE FE3te 3433k
S| E B8NS test tubed] 0.6 mL¥ I 5%(v/v) phenol

(Shinyo Pure Chemicals Co., Ltd., Osaka, Japan)-&-} 0.36

£ FH71sth o719 95% S-4HDeajung Chemicals &
Metals Co., Ltd., Siheung, Korea) 2.16 mLE 7}S}al voltex
mixers AHE-SY 5~10%27F 7F5HAl &3 ¥ 30%
2ol Whx] 3193t} Spectrometer (V-530, Jasco Co., Tokyo,
Japan)Z ©]-8-3}4] 480 nmol| A FHEE AU B
F4 AFds A5 98 1 MRS XY &9
0.1~0.6 mLE Y31 FY3 HHOZ Glucose standard
curveE ©]-&3t] FTFE TFIIATHIS).

-

b

rlok
o

C
AT kel AR 10 g2 100 mL volumetric flaskel]
25275 30Tl %%4:3 A8t 3|48kt
5] % 89 1 mLE test tube®l] ¥ 31 Dinitro-salicylic acid
(DNS) reagent 1 mLE 713l 2 412 & 95~100T =ollA
1552 T8 AIFTh A2ollA F73] 43 & S/
mLE 29 voltex mixerS AFE-3te] 5~10%7F 7sHA &3
3} T} Spectrophotometer (V-530, Jasco Co., Tokyo, Japan)
= 0] 83} 546 nmoll A FFE=E =AY tE Glucose
standard curve S ©]-8-8}o] S K%)= T3FATH19).

iy

xRl

ok of

DPPH SHAMSiEH
FrsE S-S Kim 520)9] W3 Ku 5219 3
s A8ate] Zzke] F5E0| vig DPPHO] zjx}%’@;‘z
HZA 7} A5 AE S SAATE AR FE22 1

g Al89] 9 mL 99% ethanol- &Yl A 2A|7F FoF F& &
*J%—QH% A3 &, 55 02 mLol 4x10° DPPHE-
M (99% ethanol®l] -&-3})) 0.8 mL, 99% ethanol 2 mLE 7}3}<]
ZHe] §97} 3 mLo] HEF sk o] ¥hEHS oF 102
7t &gt Ao 15% JX]SJ T BB EA(V-550
spectrophotometer, Jasco, Tokyo, Japan)=S /‘]-4(13}04 525 nm
M STH=E =435}tk oju] BHA, BHT ¥ a-tocopherol
fHo o wog FHFEE =AY TE Electron
donating ability, (EDA, %)= A& H7+9 F 79
FAEAE HEEE TS
R e oo e

EDA(%)=(1— EEET RN

)x100

=
PAGE G5AZTHL AER ABR DL AFAR
9 574 AzE YRR go] APl AgatEon |

g9 AR E F3}] HPLC 559 acetonitrile 20 mLE AH&-
3} vortex mixer (VXR B, JANKO & KUNKEL, RJ, Brasil)
2 wykete] FE34Th 10,000xgol A YAlEelskal 0.2
um nylon syringe filter (Whatman, Nylon 66 Syringe, 13
mm, 0.2 ym, 100 units Maidstone, England)S AF&-3}o] o3}

T A58 TFERLS AY ES9 Uy 3gr|E
IHE d&<1 gingerol (6-gingerol standard, Wako Chem.
Co.,Osaka, Japan)2 AF&-3})h E4Z2 AL C18 94 7+
o] &3}al o] FAFS water®} acetonitrileS 60:40°0.F ©]
3}l injection volume-> 10 pL, flow rate= 1.0 mm/min,
FEE 230 nmolA SA5ATHA).

oo ofo Mo

SHAE

YO0 Z 33] o] vk At AR ANE B
FEBAZ AT AT F8L 9259
SAS 6.0 for windows program (version 8.1, 1998)S ©]-&
of AAI5F4 1, Duncan®] ©F 74 H(DMRT, Duncan’s
multiple range test) &2 S HS3AT

385 olgst WS iz

159] FERSE dobi7]
&5t Table 191 YEPH AT
TEEF B %@Zﬂ A e A BT} 6.44% 2 7HE

i

Y
ru[o

Fﬂ >



M
b
rl
A
i)
4
o
it
i)
s
¥
12

SOk AR g A4S A8 AR Ae 4t
8.97, 951% % AH o7 =o srslars el
o= EFAxs} FANEE & ol8dt] Axshe WA
oAt BRI g Fe] A9 G o] 831K &l AlX

o] Qbtol| o3 AFAZE FHof A
el = Ao gaen 2, 2o 23
NM= T2 AZxE AF7 =2 FFS YE
Koh(22)¢] dtollA A7+ A
B oA B Ao H8
ANE RN AT o] AH V)&
AetE g4 AxE Alge A Aoz vhe gk
AES UeEMlE RS BASE 2902 Ax3ge HE
3= fJ8l gz et B0l sddE Yehe 24
A19] AF)&o A eI o] 3 Foll
AZE o]99] g=do] WAl dF AR} 54
2ol -5 AASHE Ao] ofd 84 AR EA

olu}k

=

o] gHirslo] gl AE) &

.E
o
fr
o
&
ot
v

i
£ o
32 o
g

[e2

&
2
o
i

288 571 Aok BeA,

Table 1. The approximate composition of ginger prepared by
hot-air drying, freeze drying and molecular press dehydration
method

Approximate composition (%)

Treatment* M C;:;ie ;gtlg;l C;Su}?e h‘;‘iﬁ;
HD 8112004 648:003° 850:009° 7.76:007° 69.1420.19°
) 644:010° 7105009 928:015" 833:0.12" 6883:0.17°
MPD 897:003°  562:007° 650:008 5.59:005° 7330:022*
MPDR  951:002" 537:004° 622:001° 535:003° 7353:006"

'HD : Hot-air drying, FD : Freeze drying, MPD : Molecular press dehydration method,
MPD-R : Recycling of molecular press dehydration method

“Means with different letters with a row are significantly different from each other
p<0.05 as determined by Duncan’s multiple range test.

ol & X3t AR 5o M= HEE 64.17, 66.19%
HEAFHT FAATE EF Az} FAAR 270049
WX 8021, 87.272 Z+7t A YERSTE ES A7
bk 9 g5Ale} AAE grdS A2 AR
A< 3011, 29455 Vb GFEAx} TAAZ 249
A 1729, 23852 TAYS ©r-38S 483 ARA S
7F e AL fAgkE oz ddE o] 2 A=

tllo

S,
oo
o
)
BN
o
o
1o
oyl
Y,
o,
N
N

481

Kim 5(4)% Lee 5(23)¢] A7-llA] maltodextrin S E=HE=
A gk AAe F211 2fo|7t YehtA] et 23
o} fAFS 23S el AT EF 0z 5 24%
o] 7% Gxjgl2 st Axo] ZolE YehAed EF
o] 3¢ BxtEerr AX3 ARy B8 214 93t
2 @go] dojuba AU ES] ME st
. O] Jeong 5249 A7-AFl SFA=x 5t
7} Mslstth= Ak 235 UeRiQlch =3 &
of oste] A7FEE Axst= HFAAM ATE
oA A&H o T FAEE T DAl o3t
of £48 Fol FEE WolXA = A7t

EIUX BUET €A B g

o o M
JériogrLPN
BN m—ﬂL%L

fo A
krl

F

X
e
i3

e 2 N0 iy &
o ox

O

‘1?

=

offt

iy,

)

B

L

[e)

==

E 4
=
o
o
Lo
=
o
Jo
B
ol
rr
poV
o
frtt
A
O,
3L
vl

anjeA 10j09

N
o

C‘T H‘D Fb M‘PD MPI‘D-R
Treatment*

Fig. 2. Hunter color values of ginger prepared by hot-air drying,

freeze drying and molecular press dehydration method.

i)L(+Lightness), a(tRedness, -Greenness), b(+Yellowness, -Blueness)

CT : Fresh ginger, HD : Hot-air drying, FD : Freeze drying, MPD : Molecular press

dehydration method, MPD-R : Recycling of molecular press dehydration method

"Means with different letters with a row are significantly different from each other
p<0.05 as determined by Duncan’s multiple range test.
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Fig. 3. Water absorption index of ginger prepared by hot-air
drying, freeze drying and molecular press dehydration method.

'HD : Hot-air drying, FD : Freeze drying, MPD : Molecular press dehydration method,
MPD-R : Recycling of molecular press dehydration method

“Means with different letters with a row are significantly different from each other
p<0.001 as determined by Duncan’s multiple range test.
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Fig. 4. Water solubility index of ginger prepared by hot-air drying,
freeze drying and molecular press dehydration method.

'HD : Hot-air drying, FD : Freeze drying, MPD : Molecular press dehydration method,
MPD-R : Recycling of molecular press dehydration method

“Means with different letters with a row are significantly different from each other
p<0.001 as determined by Duncan’s multiple range test.
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Fig. 5. Total sugar (mM) of ginger prepared by hot-air drying,
freeze drying and molecular press dehydration method.

'HD : Hot-air Drying, FD : Freeze Drying, MPD : Molecular press dehydration method,
MPD-R : Recycling of molecular press dehydration method
“Means with different letters with a row are significantly different from each other
p<0.05 as determined by Duncan’s multiple range test.
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Fig. 6. Reducing sugar (%) of ginger prepared by hot-air dried,
freeze dried and molecular press dehydration method.

"HD : Hot-air Drying, FD : Freeze Drying, MPD : Molecular press dehydration method,
MPDR : Recycling of molecular press dehydration method

“Means with different letters with a row are significantly different from each other
p<0.001 as determined by Duncan’s multiple range test.
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Fig. 7. Electron donating ability(EDA) of ginger prepared by
hot-air dried, freeze dried and molecular press dehydration
method.

'BHA : BHA(10%), BHT : BHT(10%), A-tocopherol: A-tocopherol(10%),, HD : Hot-air
Drying, FD : Freeze Drying, MPD : Molecular press dehydration method, MPD-R
. Recycling of molecular press dehydration method

Means with different letters with a row are significantly different from each other
p<0.001 as determined by Duncan’s multiple range test.
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Fig. 8. Gingerol contents of ginger prepared by hot-air drying,
freeze drying and molecular press dehydration method.

'HD : Hot-air Drying, FD : Freeze Drying, MPD : Molecular press dehydration method,
MPDR Recycling of molecular press dehydration method

“Means with different letters with a row are significantly different from each other
p<0.001 as determined by Duncan’s multiple range test.
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Fig. 9. Gingerol contents of dehydration liquid using hot-air drying,
freeze drying and molecular press dehydration method.

"HD : Hot-air Drying, FD : Freeze Drying, MPD : Molecular press dehydration method,
MPDR : Recycling of molecular press dehydration method

“Means with different letters with a row are significantly different from each other
p<0.001 as determined by Duncan’s multiple range test.
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