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ABSTRACT
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This study investigated the physicochemical properties of Dioscorea batatas for improvement of biological activities during
a three-step steaming process, steaming 120 C for 30 min and hot air drying at 60°C for 8 hrs. Samples were extracted with
70% ethanol and analyzed for free sugars, and organic acids were analyzed by HPLC. The DPPH & ABTS radical scavenging
activities, crude saponin, water binding capacity, oil absorption, and a-glucosidase activity were measured. The major free sugars
in all samples were fructose, maltose, and sucrose, and the free sugar contents increased to 157~235% after the three-step
steaming process compared to the control. Organic acid contents of samples treated by steaming increased to greater than 55.8
mg/100g. The ABTS radical scavenging activity significantly increased with repeated steaming process, especially after the
three-step process. As the time of steaming process increased, DPPH radical scavenging activity increased from 26.99% fresh
Dioscorea batatas to 80.46~97.79% after the three-step process. Crude saponin content increased rapidly as steaming time
increased, but decreased after the three-step process steaming process. The water-binding capacities of the samples treated by
steaming process were higher than that of the control, whereas oil absorption decreased as steaming time increased. From the
results, steaming process could be suggested as beneficial for controlling fat intake. Compared to acarbose, a known anti-
diabetic drug, used as a positive control, a-glucosidase inhibitory activity of samples treated by two-step steaming was among
the samples. The results suggest that Dioscorea batatas treated by steaming process has antioxidative and anti-diabetis activities
and can be used as a natural health product.
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7 ¥-g-A1Z1 3 0.1M Na,CO; 750 pL& FH ¥he-S Z=A|AA
405 nmollA FFEE S5k, A 242 a-glucosidase
inhibitory activity(%)°ll ©l3te] AFE3I T Blas 913l po-
sitive control 2 acarbose(Sigma-Aldrich)E 0.1 g/mL ==
3|A8to] ARgsieiTh

a-Glucosidase #3223 (%)=

AE Ae T ERE
Vs vt s e )Y

e AL 33 whEcie] dAlsislon Ao riE o
& Z3}+= Statistical Package for the Social Sciences 12.0(SPSS
Inc., Chicago, IL, USA)< ©]-&3lo] Ha+HEoA= el
A3, A5 7] f-o4 52 Duncan's multiple range test.
o oall p<0.05 FEolA fFoH zolE HSsIit

SFS AT A3 Table 13 2ok

g el STkt
nke] S5 B A zAE] AR st
|4 control .t} fructose= 72.35 mg/g, 88.00 mg/g, 140.40
mg/g= glucose™ 76.00 mg/g, 86.50 mg/g, 94.55 mg/g, suc-
rose= 41.80 mg/g, 40.60 mg/g, 44.85 mg/gZ S71l= 743k
= Uehith S5 wkel R ol controlol] Hls| &
AL S5 B F vl FrEol dd B77F aae] 2
ol ofaf A&steo] ddF 2 Selade] A=A w
Folgt Adem, SeapAe] fEde E4T Lee SI &
(2013)°] A3t} HS=3h gk vehih

Zt ARES F7IF 24 F O S 438 A3 Table

+ oxalic acid, citric acid,

T

.

e

450] - A7)

oMo} fork i arEs

malic acid, succinic acid, fumaric acid’7} AZE % oH, Z<
2y F AF gl o&l A= E lactic acidU acetic acidE
HEHA] LSht) o]F sHHitolgla B8] succinic acide
2EA de] EAlste SHke] A f{el oJdl de F U=
oz d#A dedl, HEE T2 {7144l 13l succinic
acid &&#o] 953 71 E A¢E Uehith gixd ez
>4 JA4E 28]d A $ controlTel HlE| HAAH R 2~5
v ko] SUlekSlaL, Fa 23] 9 T4 33]oA w& 7]
A e eI ola gt R4k k] S dAE
2 A3t oA o] FF<S sucrose’t TFHS fructose<}
glucose = -3l 5|32 ¥-3l¥ fructose E glucose”’} A2 91
G| = <lsle] HMF, furfural 2 5-methyl furfural 53}
7IMto g FafjEo] 714t o]l S71g Ao g ddE T
(Aida T™M et al 2007).

o] ZALEW FHFe 7H7}; 426 mg/100g, 2473.9 mg/100gC- 2
S50l ol 1 3hko] suf o] STkl e & o ASITh
S5 F ArtEn 22 AR S Bl
oel] AT} T2} 27} st nhe} x2jo] Aty o
AbEde] 35 FEo] Sk Uit A3 ddEn, &
PR S 5% 7F3 Lee ST 5(2013)2] ATolM = S
7 iAol Blel A o] S7kEtha Rt vt
Ak ZALEL Y F7hs w2 2RdA S5 o] vHEE
of wet S719 oa] Atxde] §5H ZoR Hlh

il

Y
rlo
j.’

=

Table 1. Free sugar contents of the steamed Dioscorea batatas (mg/g)
Ultras((ililri;:) wave Steaming Fructose Glucose Sucrose Sum
Control 29.100.714" 52.50+1.98" 39.40+0.28° 121.00
1 time 72.3542.47° 76.00+6.08° 41.800.02° 190.15
5 min 2 times 88.00+0.42° 86.5040.01° 40.60+0.14° 215.10
3 times 140.40+2.83" 99.60+1.98° 44.85+0.07" 284.95

" Values with different superscripts (* %) within the same row are significantly different at p<0.05 by Duncan's multiple range test.
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Table 2. Organic acid contents of the steamed Dioscorea batatas (mg/g)
Ultrasonics wave . . . . . .
(time) Steaming Oxalic Citric Malic Succinic Fumaric Sum
Control 10.79£0.04" 5412003  11.59+0.21¢ 24.05+0.18° 4.05+0.01° 55.89
1 time 3428£0.01°  24.2330.06°  28.23x0.01° 70.47+0.08°  10.18+0.02° 167.40
5 min 2 times 36.09+0.15° 34.67+0.06 40.85+0.09° 125.98+0.13" 14.43+0.01° 252.01
3 times 34.87+0.03° 21.85+0.16° 49.98+0.09% 68.64+0.03° 11.21£0.07° 186.55

Y Values with different superscripts (*”%) within the same row are significantly different at p<0.05 by Duncan's multiple range test.

Fig. 1. Crude saponin contents of the steamed Dioscorea batatas.
Y Values with different superscripts (a~d) within the same row are significantly different at p<0.05 by Duncan's multiple range test.
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Table 3. Total polyphenol and total flavonoid contents of

the steamed Dioscorea batatas (mg/g)

Ultrasm.]ics Steaming Total polyphenol Total flavonoid
wave (time) (mg GAE/g) (mg RHE/g)
Control 132.23+1.66"  101.75+4.47

1 time 155.48+1.70° 299.00+10.58°

5 min 2 times  376.34+2.04° 423.84+7.13°
3 times 803.76+10.37" 923.79+7.01°
F-value 9,904.56%++%) 2,062.64%%%

Y Values with different superscripts (*~%) within the same row are
significantly different at p<0.05 by Duncan's multiple range test.
2™ p<0.001.
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5. DPPH & ABTS Radical Scavenging Activity

DPPHE ©]&3t £AZAL s &4} whgsle] Sol
2 git]Zo] LA A Hepdoa wglo g gl = ¢
2|2 giteleyg A&t Lee IM et al 2007). ABTS 2+
gz aAg = PHE ©]-&3 i3 7 iksted
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< S3sk=t Bol o] &tk & EelHeA gES =5
Hicole gFE vldem S5 34 WSl DPPH &

= ZQI5ltKTable 4). L
A3}, controldl] H|3ted DPPH 2 ABTS radical scavenging
activity7} S7Fst9lon, 4 23S 33 HkEd A8}
97.79%= 7V w3}k ol S5 A7t Sl vt vt
of EAlske AR ES] FETES T, S5

J g— 3

S BB Fehieol =} GaY

ABTS radical scavenging activity

il

Table 4. DPPH & ABTS radical scavenging activity of
the steamed Dioscorea batatas

T

A

DPPH radical ABTS radical

Ultrasqnics Steaming scavenging scavenging
wave(time) activity (%) activity (%)
Control 26.99+6.02°" 6.89+4.05°

1 time 88.47+0.73% 20.01+2.53°

5 min 2 times 80.46+3.37° 15.9943.75°

3 times 97.79+0.40° 94.40+0.40°"

F-value 166.80%++ 351.68%**

D Values with different superscripts (*"°) within the same row are
significantly different at p<0.05 by Duncan's multiple range test.
2" p<0.001.

F ol - 7] HolAlo} fAERETE

5 23 AEdake] gdd FHEAY Y2 AF
e o &5 34T sloln, nie sk A wet & 2
TS S A7 5, A2 o] HEEASE & A%
o] AstEw AL & F AU dHor & AL 7}
FA FRAIREE] S7F, A= A2 S, SR A AE
FHI ol At APge] fio] S5 moAlE AL
2 44 JtHKim K ef al 1993). 553 Axa3 whEs
Bl mp A Fu 7] WskE Fo] AjE el ozl
Aol 71918k Aoz AZtET 3 0il §58 % 24
g3} a2 S5, A A Al ghdte AP B3
<, ole 5% npHREE FHiloy FAVFRY] AR E A
48 AF AFY ALEFTES AL F As AR AL
==

o7 Fajsle] T4A171t) a-Glucosidase A&l A= o] 72
A ELE 79 o= oA|gte] gstEe] 45 AAA]

= 95 s, 2% AA A L=ETo] FEo] A5 T
A5 SrslA @CHong JH er al 2008; Lee IN et al 2014).
= 55 32 923 vl2RE o-glu- cosidase
e S5t BslEe] xrd 8l A&
o, 23+= Fig 33 Zth Control 2t} 55
1, 238)7A] = a-glucosidase EAEA] AdFHo] S8l o
5 33] 2] A O] Aaske ARk Btk S5 13, 39
vl= a-glucosidase inhibitor 2272 A&+ acarbose(77.59
%)HET Fe S Wl o) F<= 23] rHe9%)olA thh =

Fig. 2. Water binding capacity, oil absorption of the steamed Dioscorea batatas.
D Values with different superscripts (A~D, a~d) within the same row are significantly different at p<0.05 by Duncan's multiple range test.
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Fig. 3. a-Glucosidase inhibitory activity of the steamed Dioscorea batatas.
D Values with different superscripts (a~c) within the same row are significantly different at p<0.05 by Duncan's multiple range test.

< A B Ak Aeke Btk dekd o= Ee
H=3 APEAA 33E0] a-glucosidase TAZA] A8l T+
osh=t o= F5olu B8 52 B3l @A =4l A
d5]7] wiEelel Badul QithMcDougall GJ et al 2005).
a-Glucosidase inhibitor THZT-E AFEE acarboses o]yt
st sE HolA W A7zt B8 A By

AL 5 &sPA FEgo] 2, SR A5/ Aol
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E\ﬂlﬂl‘: 2 Zglgvo|e dake o
33] 71x5°] 803.76£10.37 mg GAF/g, 923.79+7.01 mg RHE/g
° & 71 =9ka1, DPPHS} ABTS &tz &7% JA 5%
33] HAxEo] 7Hz} 97.79+0.40%, 94.40+0.40%% 71 =9k

m{ﬂ

252 mg/g)°] 2
mg/100g)2} S5 %
°]& YeiUH &
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