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ABSTRACT - The aim of this study was to compare the antioxidant activities and functional contents of Korean
conventional and Chinese seed gingers from the Jeollabuk-do Wanju and Chungcheongnam-do Seosan regions. Gin-
ger samples were subjected to steaming treatments for different durations (2—8 h) at 121°C using an autoclave. The
antioxidant activity was evaluated by measuring total polyphenol and flavonoid contents and ABTS and DPPH radical
scavenging activities, while functional ingredient contents were analyzed for gingerols and shogaols. The results
showed that Wanju conventional seed ginger (WO-2) had the highest total polyphenol (85.24 mg GAE/g) and flavo-
noid (98.14 RE/100 g) contents, surpassing that of the control in all steamed groups at 6 h. ABTS radical scavenging
activity showed a strong correlation with total polyphenol and flavonoid contents. The control groups indicated that
Korean conventional seed ginger had 1.0—1.3 times higher gingerol contents compared to Chinese seed ginger. Fur-
thermore, the content of shogaols, considered major functional ingredients, increased significantly with longer steam-
ing durations, reaching the highest content (1,793 mg/kg) at 8 h, which was 1.0-1.8 times higher in Korean
conventional seed ginger than that in Chinese seed ginger. These experiments provide valuable data supporting the
excellence of Korean conventional seed ginger in the future.
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Fig. 1. Korean conventional seed ginger (A) and Chinese seed
ginger (B) was grown in Jellabuk-do Wanju.
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Materials and Methods
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Table 1. HPLC operation conditions for the gingerol and shogaol

Parameter Operating condition
Column C18 UGI120
Flow rate 1 mL/min
Column temperature 30°C
Wave length 282 nm
Injection volume 10 uL
Time A(%) B(%)
0 70 30
10 50 50
35 25 75
Gradient program 40 40 60
42 30 70
50 10 90
65 10 90
70 70 30

ITZE 2] O

© 2 gingerol ¥ shogaolS st FE2-2 Sigma-
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Table 2. Content of total polyphenols based on rutin as standard according to the steaming time (unit: mg GAE"/g)

Time (h)
Control 2 4 6 8
WO-1 73.31+1.36° 81.02+2.23° 86.49+2.84° 95.14+2.74% 69.18+0.90°
WO-2 85.24+0.23 86.09+0.85" 89.05+2.60° 130.16+4.06" 89.86+0.69"
AO 75.96+0.07° 76.61+2.96° 77.62+2.68° 93.14+1.85° 74.63+1.20°
C-1 71.02+0.16* 70.56+2.56¢ 73.81£1.05" 73.08+1.09¢ 80.14+1.11¢
C-2 76.64+0.65° 88.16+0.79" 73.81+3.96" 97.95+0.77 90.10+1.89"

YGAE: Gallic acid equivalent.
All values are expressed as mean+SD of triplicate determinations.

*4Values in the column with different superscripts are significantly different at P<0.05.
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Table 3. Content of total flavonoids based on quercetin as standard according to the steaming time (unit: mg/ RE100 g)
Time (h)
Control 2 4 6 8
WO-1 44.98+0.24* 46.70+0.11° 50.94+0.12° 63.47+0.21* 46.96+0.06"
WO-2 98.14+0.20° 89.45+0.09° 111.55+0.32° 132.57+0.07° 108.21£0.15°
AO 42.26+0.43¢ 43.11+0.14° 55.77+0.16° 61.36+0.09° 64.43+0.14°
C-1 32.97+0.10¢ 50.07+0.12¢ 66.98+0.15¢ 73.69+0.10¢ 70.03+0.07¢
C-2 62.12+40.13¢ 78.33£0.07° 76.76+0.06° 84.43+0.10° 88.28+0.10°

YRE: Rutin equivalent.
All values are expressed as mean+SD of triplicate determinations.

*“Values in the column with different superscripts are significantly different at P<0.05.
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Table 4. Content of DPPH radical scavenging activities to the steaming time (unit: %)
Time (h)
Control 2 4 6 8
WO-1 63.35+0.29° 67.22+0.05° 63.14+0.07° 60.05+0.03* 58.85+0.09*
WO-2 71.83+0.07° 72.58+0.09° 73.30+0.08° 74.40+0.17° 73.24+0.16°
AO 65.51£0.29° 66.18+0.20° 66.80+0.09° 72.17+0.01° 71.42+0.08¢
C-1 62.12+0.88¢ 66.25+0.46° 63.36+0.11¢ 64.63+0.13¢ 63.34+0.21¢
C-2 61.16+0.05° 72.96+0.06" 74.10+0.07° 75.02+0.10° 70.05+0.37°
All values are expressed as mean+SD of triplicate determinations.
**Values in the column with different superscripts are significantly different at P<0.05.
Table 5. Content of ABTS radical scavenging activities to the steaming time (unit: %)
Time (h)
Control 2 4 6 8
WO-1 30.28+0.24* 31.96+0.24* 59.70+0.18" 63.38+0.06" 63.17+0.13*
WO-2 49.43+0.19° 51.71£0.26° 63.28+0.08° 70.07+0.05° 66.39+0.10°
AO 24.63+0.26° 56.11+0.15¢ 60.19+0.13¢ 63.14+0.04° 58.30+0.05°
C-1 14.47+0.30° 54.90+0.16¢ 61.78+0.03¢ 64.19+0.06* 61.89+0.05¢
C-2 25.3240.26° 26.72+0.21¢ 55.55+0.16° 58.57+0.07° 57.85+0.08°

All values are expressed as mean+SD of triplicate determinations.

**Values in the column with different superscripts are significantly different at P<0.05.
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Table 6. Content of gingerol depending on steaming methods

o7 A& 6-, 8- shogaol> HAEEHXA] &t} WO-
28] 73§ shogaolo] E=A13HA] %%t=Hl, Connell 574 A
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SFaL HH 2 shogaol®] S713tob= Park 5299 B9} f
At & AFAH/E F5 A7kl Bl Sk gingerol ]
SR 7HASEAL shogaol®] T2 S718IRTE WO-1, AO,
C2& 5% 6A17FA 1,016 mgkg, 980 mg/kg, 952 mg/
kgl &2 FHo} FFS etk olF e, A&
ol & dxjglo 28 shogaol?] T-§WHS wEolgt= A
g AT A7 YA WO-29 C-12 55 SAI7HHA]
= A% S7EEE, W0-29 49 gingerol®] o] @
o} shogaol®] F% H]&o] H2 ZAo= AlgHT)

B A3Z3} gingerololl 2% & Bk 749} shogaol?]
S A & w 6-8A7F AES S5 2] HHT
Aoz Aztdnt FIPHE S A7k & HY shogaol
stk vwd S uw AP 7ol 980-1,793 mgke, T
AH7E0] 949-952 mg/kgS = A o] FHEFA LR
ot 7158 §el o & AE IRlEslen, ole
g AYPBLY] SrES dEle VIEAER 489 T
Zog Hotw

o ot

[
o)
A

Steaming time (h)

Samples
Control 2 4 6 8
WO-1 950417 753+7° 370447 19348 123+11°
WO0-2 1,079+20° 97447 502+39° 296+7 203413°
6-gingerol AO 863425¢ 51842° 230425 125+6° 90+3¢
(mg/kg)
C-1 724427 538+16° 308422° 156=12¢ 151+5¢
C-2 68116 580+8° 463+28" 273420° 156+8°
WO-1 104+5° 81+1° 36+5° 18+1° N.D"
WO0-2 93+1% 1660 9146 58+0° N.D
8-gingerol AO 8743 5440° 2143¢ 10£0° N.D
(mg/kg)
C-1 9742 71419 47419 20+1° N.D
C-2 121+5¢ 9742 8742 56+1° N.D
WO-1 178+2° 17744 89+14° 5343 3346°
WO0-2 178+2° 397+1° 220418 153+3° 1065
10-gingerol AO 17242 127+2° 5048 3540° N.D
(mg/kg)
C-1 1996 161+2¢ 111210? 5643 7540¢
C-2 248+3¢ 231£1¢ 204+£14° 147+3¢ 79+12¢

UN.D: Not detected.

All values are expressed as mean+SD of triplicate determinations.
**Values in the column with different superscripts are significantly different at P<0.05.
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Table 7. Content of shogaol depending on steaming methods

Steaming time (h)

Samples
Control 2 4 6 8
WO-1 N.D" 52341 597431° 596+15° 540+39°
WO0-2 N.D 64943 754445 775439° 863+40°
6-shogaol . . o b
AO N.D 494+3 512436 56629 550422
(mg/kg)
C-1 N.D 368424 473438 396+20° 380+16°
C-2 N.D 317+4° 502+23¢ 523+8¢ 421467
WO-1 N.D 104+3¢ 128+16° 132+6* 131+11°
WO0-2 N.D 17249 220+15" 264+6" 302421°
8-shogaol AO N.D 90+7¢ 111£1° 127+10¢ 131+6"
(mg/kg)
C-1 N.D 834 1078 102:+7¢ 179:+5¢
C-2 N.D 232429 127+7* 14245 12620
WO-1 4143° 204+8° 275+32° 287+6" 272421°
WO0-2 N.D 34047° 427428 55146 626+56"
10-shogaol AO 34+0° 209+9° 239+1% 285+16° 283424°
(mg/kg)
C-1 4442 186+2¢ 229412 221410 389+12¢
C-2 47420 17342¢ 270+14° 285+9° 2754447

YN.D: Not detected.
All values are expressed as mean+SD of triplicate determinations.
**Values in the column with different superscripts are significantly different at P<0.05.
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Fig. 2. Content of total gingerols and shogaols according to the steaming time.
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