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Abstract

In this study, chemical properties and functional ingredients of ginger and ginger pomace discarded after juice were analyzed.
Ginger and ginger pomace were subjected to hot air drying, steaming, followed by hot air drying, soaking in vitamin C for 1 hour
and 3 hours. When soaked in vitamin C for 3 hours, the moisture content was highest at 9.2% for ginger and 7.3% for ginger
pomace. Among inorganic ingredients, the potassium (K) content was high at 2,633.6 mg% in hot air-dried ginger after steaming
and at 1,584.3 mg% in ginger pomace. Total flavonoid content of ginger pomace was high at 67.3 mg/g when soaked in vitamin
C for 3 hours. Gingerol content was the highest at 9.8 mg/g when ginger was dried with hot air. It was 10.5 mg/g in ginger pomace.
After ginger pomace was steamed and dried with hot air, shogaol content was as high as 2.0 mg/g.
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049 $42, B4 92 5o B AASeE de 2013 W, Feo e AnEEYA Sy A7 5

AHEE T UthKim 5 1992). A7) A ATl £& T AR, 2AASH Pol Y FARE A§HT glow, ol

2 RlE=olw, deojAlo}, F=, iRt Bto], ZfHo]7E, Ur°1 = SACIAE 7H S0 A== g AREE AL IHH(Chung
Ao, 5%, Y& SoM= PAHDL JhKim 5 191). 5 2012).
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A H(Connell & Sutherland 1969). £3], FH A& 5 749 543 57 2He 18 ) AR 1.0 g2 U5t
- 25HS WA oF= 549821 6-gingerol ¥ 6-shogaol> 4t Axste 2ol AgstAttal sty
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1. ME=2

B ALoA ARSIt A7 (Zingiber officinale Roscoey
20029 % 1190 2318 287407 2HdE A4 2AE
SAlofl YIA|RE AAtG s RN FFsto] TS B2
33] AlHste] EwEs AAT F AR ARESISIT HEH]
C ESHEARIN TS, 7154 A 2 st o
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Sigma Cheocal Co.(St, Louis. MO, USA) 54 F+Y45t¥t.
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1%) 1A1ZE, 3A17E I A & FAX7| (=741 %7], HK-
066, Jincheon, Korea)o| 4] 50°C, 8A|7t AZste] W (F)A
Z7]1A], PC10SUS-T, Namyangju, Korea)Z H2]5lo] A2 =
AFgBHT
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meter(Thermo Scientific Orion pH meter, MA, USA)E =45}
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1=93.73, b=-0.27, b=0.810]] 3, Hunter L(lightness, H ),
a(redness, M) 9 b(yellowness, M T) G2 212} Zero,
59 ¥4 T MX}A(Konica Minolta, Tokyo,
Japan)E ©]-&5}o] Hunter L, a, bt S35 Th

Calibration&

Table 1. Operating condition of ICP for analysis of
minerals

Item Operating condition
Instrument ICP-OES (Varian, Nederland)
Plasma flow 15.0 L/min
Auxiliary flow 1.5 L/min
Nebulizer flow 0.7 L/min

Wavelength (nm) Ca: 317.93, Fe: 238.20,
K: 766.49, Mg: 279.08, P: 213.62
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45 um-pore size

Table 2. Operating conditions of HPLC for analysis of
gingerol and shogaol

Parameter Operating condition
Column LiChrospher RP-18
Flow rate 0.5 mL/min
Colum temperature 25T
Wavelength 282 nm
Injection volume 10 uL
6. SH=N

=AY A= 33] ol WHE S5, SARAE
SPSSE o]-g-5to] Hatgtat #EHARE e, 524
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Table 3. Characteristics of general ingredients of ginger and ginger pomace according to pretreatment method (%)

Treatment Moisture Crude protein Crude lipid Crude ash Carbohydrate
FGYHAD? 6.9+0.02%0 13.0+0.31° 3.6+0.15¢ 8.4+0.05° 68.1+0.18"
FGSTHAD” 7.240.01¢ 10.7+0.25° 2.240.01° 9.0+0.03° 71.0+0.29¢

FGVCS1? 8.9+0.06° 6.9+0.15¢ 3.6+0.02¢ 3.140.01° 77.5+0.22°

FGV(CS3? 9.2+0.09* 7.0:£0.06™ 3.940.03° 2.8+0.028 77.120.03"

GPYHAD 4.8+0.018 7.3+0.07° 3.120.06° 4.7+0.00 80.120.03°

GPSTHAD 5.4+0.03° 7.240.03% 1.7+0.018 5.140.12° 80.6+0.16°

GPVCS1 7.0+0.05° 5.6+0.09" 5.140.03° 3.4+0.01° 79.0+0.06°

GPVCS3 7.3+0.03° 6.1+0.09° 4.8+0.09° 3.240.01° 78.6+0.21¢

Y FG: fresh ginger, GP: ginger pomace.

2 HAD: hot-air drying (50°C, 8 hr).

) STHAD: steamd (25 min) hot-air drying (50°C, 8 hr).
9 VCS1: vitamin ¢ soak for 1 hour.

% VCS3: vitamin ¢ soak for 3 hours.

9 All values represent mean+S.D.

*"Means with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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ar 2 51%=2 HEMI C IX|7F FA] A] =2 28 Y
=8 ﬂ% TFE A T dx A Al A7 Y7ol A
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AL & 4 AUt Yang 5(2008)%] Aol = 2 A A
o v|otA AEFFE s ZE, vtadlw, Q19 ol
@ol SoIAUANE ¥, Kang 5(1999)2] A+ AofA= &
At o2 A wjA BT ujazkgete] 4, 24, A9 3
Zo| o @o] Eolqlo] & ZAFE Bt

i}

3) 8 I pH, Mz

Y73t 73ere] pHet B 574 Z3h= Table 59F Lt
gl A} AdE AR 51Y-S 1 40 °BrixE 7P =9ty &
A & AEAZ 30 °Brix, B]EM C 147}, 3A17F A A] A] 20
°Brix2 UEGT) o] ATE £ HA| AJ7to] Frof Ik
S )RR gty ggEc) v, e g 93
Z A] 30 °Brix, 34 & EEAZX, H[EHT C 147, 3417 &
A Al 20 °BrixZ UERGTE

pHO] AL IEA Q}ZX}f%‘! Z A A7 7
HkO. 6.0~6.27FS H Y, HEF C 14 h 3AZE JA A
pH 47-492 T} & X%E‘Ml Hof] 22 3hE YeRdnt o] H
Bl Cofl A5k &<t A7dEtol| JEsto] pH Fholl ¥
= 42 dodo

A= AT RS AFAXR Al ‘%‘E(hghmess L)zt
& 747} 36.1, 3648 7P BRI, BT AR A4 F
FTAxR A 7P R 32 Bt ol O %E‘JOﬂ H] 3

A Al 227t g0 Hgh(Lightess, Lo ¥ & 2=



184

Table 4. Characteristics of inorganic components of ginger and ginger pomace according to pretreatment method (mg%o)

287% - oF% - oladl

Mineral
Treatment
Ca Fe K Mg P

FGYHAD? 186.8+3.89% 2.8+0.25 2,249.3+1.18° 303.7+13.39 366.8+20.78"
FGSTHAD” 213.5£7.30° 3.9+0.31° 2,633.6+12.01° 271.0+£6.53° 299.4+6.38"
FGVCS1? 284.6+3.54° 1.240.05¢ 5,560+3.83¢ 157.2+1.02% 123.7.£2.89¢
FGVCS3? 282.3+10.67° 1.4+0.07 498.8+5.97" 150.343.74° 115.0.£2.40°
GP"HAD 233.442.37° 2.0+0.09° 1,250.1+22.88¢ 159.242.32% 159.5+3.57°
GPSTHAD 250.5+8.30° 2.240.01° 1,584.3+46.02° 158.243.96% 144.842.76°

GPVCS1 276.3+7.11° 1.8+0.05° 804.8+12.54° 176.0+2.85° 97.242.36°

GPVCS3 293.7+16.29* 2.240.17° 678.2+18.57" 170.3+7.92°¢ 87.7+3.98°

Y FG: fresh ginger, GP: ginger pomace.

2 HAD: hot-air drying (50°C, 8 hr).
3 STHAD: steamd (25 min) hot-air drying (50, 8 hr).
9 VCSI: vitamin ¢ soak for 1 hour.

%) V(CS3: vitamin ¢ soak for 3 hours.

5 All values represent mean+S.D.
*"Means with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.

Table S. Physicochemical properties of ginger and ginger pomace by pretreatment method

Sugar content

Hunter’s color value

Treatment . pH -
(°Brix) L (Lightness) a (Redness) b (Yellowness)

FG"HAD? 40+0.0° 6.1£0.0° 36.1£0.41° -0.8+0.01" 11.1£0.06"
FGSTHAD” 30+0.0° 6.240.0° 32.540.12° 0.3+0.01° 7.120.02¢
FGVCS1? 20£0.0° 4.940.0° 34.440.18° 0.7£0.01¢ 9.0+0.03°
FGVCS3? 20£0.0° 4.7+0.08 35.540.05° 0.8+0.01° 9.0+0.05°
GP"HAD 30£0.0° 6.0£0.0° 36.440.02° -0.5+0.03¢ 8.9+0.02°
GPSTHAD 20:£0.0° 6.2+0.0° 33.440.04° 0.2+0.02° 6.0£0.11¢
GPVCS1 20+0.0° 4.940.0° 34.6+0.45% 1.9+0.03° 5.940.02¢
GPVCS3 20£0.0° 4.840.0° 34.9+0.14° 2.540.06° 5.940.02¢

Y FG: fresh ginger, GP: ginger pomace.

? HAD: hot-air drying (50°C, 8hr).
3 STHAD: steamd (25min) hot-air drying (50°C, 8hr,).
9 VCSI: vitamin ¢ soak for 1 hour.
% VCS3: vitamin ¢ soak for 3 hou.
5 All values represent meanS.D.

*hMeans with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 6. Antioxidant activity of ginger and ginger pomace according to pretreatment method

Treatment DPPH radical scavenging activity (%) Total flavonoid (%) Total phenol (mg/g)
FG"HAD? 71.7+1.50°9 51.6+1.08¢ 317.3+0.50°
FGSTHAD” 68.8+1.89% 46.8£0.47° 305.6+5.23¢
FGVCS1Y 80.1+0.93* 56.4+1.32° 319.3+2.02¢
FGV(CS3® 78.6+0.40° 56.8+0.75° 304.6+5.49°
GP"HAD 71.9+0.69° 47.940.13¢ 334.0+4.52°
GPSTHAD 68.5£1.62° 42.1+1.85°F 271.3+0.87°
GPVCSI 77.4+1.34% 61.3+1.32" 414.6+5.52°
GPVCS3 76.9+1.89° 67.3£0.54° 411.342.02°

Y FG: fresh ginger, GP: ginger pomace.

? HAD: hot-air drying (50°C, 8 hr).

%) STHAD: steamd (25 min) hot-air drying (50C, 8 hr).
9 VCS1: vitamin ¢ soak for 1 hour.

% V(CS3: vitamin ¢ soak for 3 hours.

9 All values represent mean+S.D.

*Means with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 7. Gingerol and shogaol contents of ginger and ginger pomace by pretreatment method

Treatment Gingerol (mg/g) Shogaol (mg/g)
FG"HAD” 9.8+0.0° 0.940.1°
FGSTHAD? 9.4+0.4° 1.540.1°
FGVCS1Y 9.9+0.0% 1.6+0.0%
FGV(CS3? 9.340.2° 1.6+0.0°
GP"HAD 10.5+0.7° 0.6+0.08
GPSTHAD 9.9+0.0% 2.0+0.0°
GPVCSI 12.5+0.0° 1.120.0¢
GPVCS3 11.9+0.0° 1.0+0.0°

Y FG: fresh ginger, GP: ginger pomace.

? HAD: hot-air drying (50°C, 8 hr).

3 STHAD: steamd (25 min) hot-air drying (50, 8 hr).
9 VCS1: vitamin ¢ soak for 1 hour.

% V(CS3: vitamin ¢ soak for 3 hours.

9 All values represent mean+S.D.

“EMeans with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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