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Abstract
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This study was conducted to measure the tota polyphenol contents and DPPH radical scavenging activities of different
potato plants parts, varieties, and grades, and by distribution and different cooking conditions. The results were as follows.
For the plant parts, total phenolic content and DPPH radica scavenging activity were highest in the flowers followed by
leaves and stems, respectively. Among 5 potato varieties, 'Jasim' had the highest DPPH radical scavenging activity and
the activity of its pulp was lower than that of its cortex(peel). Regardiess of potato grade, the cortexes(peel) of samples
had two-fold higher DPPH radica scavenging activity than pulp, and the Grade SS potato had the highest phenolic
content. It was aso found that the bud ends and stem ends had comparably larger amounts of phenolic compounds in
horizontally cut potatoes. Finaly, the descending order for DPPH radica scavenging activity, according to different
cooking conditions, was as follows: gas oven range-baking, frying, microwave-heating, sauteing, boiling in 1% saline solu-

tion, steaming, and boiling in 3% saline solution.
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Fig. 1. Photograms of the surface of potato tuber showing

vertical (A) and horizontal (B) cuts of dices (sticks) used for
andysis of phenolic compounds.

2 cm® Auksto] 1719 FEFo] oF 25 go] HES FH]
Al Z (W ZT-contral; 2] A T-treatment) & F 3 152
THISHATE oAl FHlg k] Alse the 7 2
A5 & o]g3l3th
@ Boailing®] *H-2 Wulol] 214 F% 1% 9 3%°] &
4 500 mLE ol &7t F=A o]2%S W, A=
£ ¥o] 1083 71E AFste] ARt
 Gas oven range baking('5%, GR-271 BT, Korea)2 ¥
g 200C 2 L3 o, 24AF A 8E 1087 71E A
7] seh
@ Steaming> A5l Fw3] 715 DA t=, 1A
AEE Yo 1087 deam X5 Sk Th
@ Microwave heating(Mitsubishi, RO-D52, Japan)< 7=}
ANRE T EetaE 950 A &, 123 7}
g AYE stk
©® Sauteing> FHoZ AT A A5 E A o83
o Z 03 cm, F7 05 cm, 2] 15 emZ dHS 3},
oA Zeoldle] 3 mLe] A]8-F(NF 100%, 25
7Iit)E F23 387k sauteingstAth
©® Fryinge Zetolalol] 2 8-F(tHFF 100%, 25 7iik)
350 mLE ¥il 170Cel|A 537 7HE A2tk

3. o= BfEtEe F&

Axpel zk 1w, oY, s, EXEET 2 39
R Adste] FrIgk A5}t Zb7ke] 2] 2AkS g st
YIS A8 E A 97 o2, homogenizer drivesZ 123
vla|3le] Whatman No. 2 AAZ &2l S35 3l &
& A A30] 80% ethanol 2 wRkeE §, 735k o]
2215 33] WHESle] ethanol 598 25 &35k vhA|
.

2tO 2 80% ethanolS ]85k 100 mL7} H=% 33tk

F2LE L=k

ol

2loll=

I

% Zg)vl= g2 Folin-CiocateuH (Benvenuti et al 2004)

=4k 2] F Fls S99 DPPH S 7S 377

& o]g-5te] B899t 80% ethanol 2 FE3to] A3 7
2 FEE 100 £LE 10 mL AR Y3 SRF1mLE
7¥she] £3+5kal Folin-Ciocateu's phenol reagent 100 pLE
P 2 E3st & 6 A2 RS o714 10%
Na,CO;z 3-89 2 mLE 713 &, /= 5 mL7t H=
£ A&ttt o|AS & EFste] A2elA 1A A g
& UV-VIS Spectrophotometer(Shimadzu, UV mini Model
1240, Japan)E ©]-&ste] 750 nmellA FFE=E S48

Blanke #A =& ol SRTE ARSI o, EF
&4 chlorogenic acid (Sigma, S, Louis, MO, Japan)S ©|-&

ste] U WHo R AE RFEFHOERE F H

5. DPPHE 0|&st 2iC|Zt A7{S(Radical Scaveng-
ing Activity)2| &

1,1-diphenyl-2-picrylhydrazyl(DPPH)ol| &3+ 72} F&&
o] gz 2A% &I Bloisi(1958)0] oJate] #1514
t}. =, 80% ethanol 2 F&3F A58 20 pL9l| ethanol 780
pLE Yol 343 %, ethanol 2,500 1L} 1 mM<] DPPH/
ethanol &< 500 L& 7} E3sted 2027t A2l WA
3tk ©] A 525 nmellA] UV-VIS Spectrophotometer(Shi-
madzu UV mini Modd 1240, Japan)E- ©]-83l] $3 =5 =
EEs=g

Blank= DPPH t4le] ethanol-S- AF8-3}1 1L, control& 7
2t F=E 4] ethanol S AHE-811.C.™, DPPH &gk &4t
315(%)2 T ALk 2
BPA §%<%):(1 —M)XIOO

Control +3 %=

2t A9 A= 33] vHE S48k O Hd kS UERL
ow, 7zt 27448 73 ZA3}+= SPSS WIN 14.0 program=- ©]
sl B BF AAE Tkl LLuAELHEA (one

AA1EE & Duncan's multiple range testS:
o

1. 7|2 & ul= &2 DPPH 2ibZ A7{5(Ra-
dical Scavenging Activity)

Superior <] 75 Apstd ke F8517) 1 st
A7l 29, A, 718 AR 2zke) 2 slE I
DPPH }t]Z A7) %5 (radica scavenging activity)S =43}
A= Table 13 2o} k] =2+ A AsiA)7]e] 71314

&



378 9=

Table 1. Tota polyphenol contents and DPPH radical-
scavenging activity in three parts of potato plants

Plant parts Total Radica scavenging
P polyphenol activity(%)
Flower 1,012.87+13.91° 39.01+2.77%
Leave 305.01+ 0.79° 8.00£2.77°
Stem 109.81+ 1.30° 3.2240.14°
F-value 9,780.80 " 22115
Mean+SD.(" p<.001).

#°¢ Means with different letters in a column are significantly
different a p<.005 by Duncan's multiple range test.
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Table 2. Total polyphenol contents and DPPH radica-
scavenging activity in peel and pulp of five kinds of po-
tatoes

Variety Section pOJB:‘IZanl Radiz:caltiv?f%;;gi "
_ Peel 102.60+1.10° 18.32+1.15°
esim Pulp 76.43+1.44" 14.55+1.45"
_ Peel 58.23+2.91% 9.17+0.82°
Atlantic Pulp 53.77+1.82° 6.89+0.59°
Peel 71.55+1.30% 11.87+0.19°
Jowon Pulp 61.94+3.42° 8.86+0.77°
_ Peel 75.13+3.65™ 11.98+0.96°
Superior Pulp 56.32+0.96" 9.59+0.71°
Peel 61.10+1.25° 9.52+0.20°
Jopung Pulp 69.46+2.23" 9.51+0.96"

F-value 12526 44.28"
Mean+S.D.(" p<.001).

&9 Means with different letters in a column are significantly
different a p<.005 by Duncan's multiple range test.
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o ¢F 28 e =2 F ZEEE S vEhlen, A7)
HE = SS¥o| M, S, L vl =& ks 14-5]-‘*“1:}(}%
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T2 &3] s Aedde M
%E}
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Table 3. Contents of phenolic compounds in the diffe-
rent sizes of potato tubers

! . Tota Radical scavenging
Sze  Sedtion Ly phenol activity(%)
Peel 53.68+2.31° 13.27+ 0.81°
L
Pulp 31.84+1.93 10.13+ 0.91°
Peel 67.20+0.86" 15.26+ 0.55°
M
Pulp 31.42+2.17 10.82+ 2.15°
Pedl 64.92+2.80" 13.91+ 1.07°
S
Pulp 39.92+2.38" 15.74+ 3.61°
Peel 85.00+2.05° 31.16+14.47°
Sss
Pulp 35.93+0.84° 11.07+ 0.36"
F-value 28328 480"
MeantSD.("" p<.001).

2" Means with different letters in a column are significantly
different a p<.005 by Duncan's multiple range test.

4. 2xH & E2|ulz 21 DPPH 2iHZ 7S

e FHOE 55 RHA~E) S A ¥ Eeue
g7t DPPH gt 27159 248 Uehd 212 Table 4
of Uehdl niel 2o, RS Adew 65EAUS 5
=&F Zzte] Bl sl sl & Edds FE
DPPH 2}t]Z 4759 84S vebd Z1& Table 59} 2tk
THOE 55HA-BT A T s FEFL BV
o] A FAHA o, FAF el Apole el A B9k
th. DPPH 2}t Z 2752 A9 Dol 212t 857%, 8.34%
Z = vehstor, g 29= oz v yehsit

Table 4. Tota polyphenol contents and DPPH radical-
scavenging activity in potato stick cut vertically

P pat S iy
A 58.23+2.20 857+0.19°
B 64.43+4.57 6.41+0.61°
C 62.90+4.47 6.48+0.62°
D 60.47+6.62 8.34+0.70°
E 69.74+6.90 5.48+1.40°
F-value 2.09 830"
Mean+SD.(" p<.01).

3 Means with different Ietters in a column are significantly diff-
erent at p<.005 by Duncan's multiple range test.
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Table 5. Total polyphenol contents and DPPH radical-
scavenging activity in potato stick cut horizontally

Potato Total Radical scavenging

part polyphenol activity(%)

1 9157+ 3.40° 8.64+1.41°

2 51.08+ 6.05° 5.89+0.99

3 45.66+ 0.80° 4.88+0.42°

4 38.62+24.51° 5.18+0.57°

5 5840+ 2.11° 4.82+1.36°

6 115.62+ 7.30° 8.80+0.80°
F-value 2319 1047

Mean+SD.(" p<.001).

#¢ Means with different letters in a column are significantly
different & p<.005 by Duncan's multiple range test.

(p<.01). T+ BollA EF-
ERf AT

vl Junc 23 %o A%
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¢ #91% 201% vieiol FE%S) slia] 2 94
oS ¢ F /\/\A}\Q’(p< 001)

DFPH 2Je12 27is] B3 3 sl Be) dalst 9

%—EL &’iE}(p< 001)
o1l 97 WS T N GAS Frhoz Av)
AL AHA-BAE F 22w FFolA 2 Aol
UERA gston), Bve s AU AlR(1-6 FR)AE
% Za¥x g7 DPPH &t 2459 B4 E B
9ol whet A o)zt ek, & elslE ) DPPH
A 2ASH Alelols DA 4w BAT S &

2= 0]9)
PRIA T

_{
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A2 Superior & MBS AFAERE delste] 2k &
AFZHE cork borers ©]8-38to] Ak AlRE AF AT
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ek &, ddielA & - 95 2 comE 24 AEE shth
HA52 x2S A &2 "iEZT(contro) 0.2, 52

aAte| & Z2|u= &2kt DPPH

TET

Z2] %) (treatment) 0.2 A3t 2@ o]g5T

sotAloh kT EE

Table 62 77FA19] 2] WRS 29 sils o vehde
T Eous e WskE UEhd Ao E, AAFHCEE X
el tzT(control)o] =& TS Ueldon, ZEH
wZ}A4E gas oven range bakinge] 7H¢ =4 UERAoH, 1
t}-2-¢] frying, sauteing, microwave heating, boiling(1% salt),
steaming, boiling(3% salt)e] <o 2 EbtHp<.001).

zeA%e] T Fejds FFY Wsle e YA
ze] A5 g aolvt w9 F AR VER O™ (p<.001)
53], boiling(3% sat)> | HET 120)d FAEE Re
2 Yttt o3 ARERE ks xeyo] gebiol
we}, 28 A% F EejulE FF Aot v 2 s &
T AT o]e} #HHste] o]7F3H2003)= A 71 W
o] ZrA}e %“&ﬁ} ol FEFs Frhal sty on 53,
AR /AN A 7l Ape] &4 w3 J=7) 7P oFstar
=719 A A2t kst 24 9y A=rt 7P Alsttkar
B 3ket}. B¢l Choi HM(1976)= convectional oven baking
Za]l:ﬂoﬂ e =

3} microwave oven baking<] =5
Hs s 8% 2,

Sebago)e] 74} cortexF-2o] F

Table 6. Effects of total polyphenol contents of potato
tubers central part by cooking methods

Tota

Condition Section t-value
polyphenol
Bailing Control 56.76:0.10° ——
(1% salt) Treated 36.52+0.31 '
Boiling Control 53.11+0.16° 037 95"
(3% salt) Treated 22.98+0.15" '
Gas oven Control 57.33+0.10° o118
range baking  Treged  47.84+0.15" '
Control 58.98+0.10°
Steaming 92.78
Trested 30.09+0.53™
Microwave Control 55.54+0.20" 14257
heating Treated 37.16+0.10¢ '
Control 60.39+0.44°
Sauteing i 64.34
Treated 39.96+0.33
Control 59.89+0.19"
Frying _ 108.50
Treated 42.15+0.21
F-value 6901.33"
Mean+SD.("" p<.001).

" Means with different letters in a column are significantly
different a p<.005 by Duncan's multiple range test.
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tubers centra part by cooking methods.
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