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Antioxidative Compounds in Potato Chips
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A study was conducted to determine how frying slices of potato would enhance the antioxidative activity. The
content per unit weight of such antioxidants as L-ascorbic acid and chlorogenic acid in raw potato was nearly dou-
bled when the slices were fried. Ultrafiltration of the water—soluble extract taken from the potato chips revealed
the medium moleculare weight fraction of 3,000 to 20000 to have high anti-oxidative activity. although the amount
was small. This medium moleculare weight fraction had a strong brown color, due to melanoidin. There was a
large amount of the fraction with a molecular weight of less than 3,000, and this fraction contributed 91% of the
total antioxidative activity. It appears that chlorogenic acid and melanoidin were responsible for the antioxidative

activity of this low molecular weight fraction.

The DPPH radical scavenging activity of 19 kinds of potato snack foods was compared, There was higher activi-
ty in the potato chips made from raw potato than in those that had been more highly processed.
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Table 1. Nutrition components in potate and in potato chips.
Content Potato Potatochips
Water (%) 776+37 20+00
Lipid (%) no data 37702
Ascorbic acid (mg/100 g-dry) 898x116 434=16
Chlorogenic acid (mg/100g-dry) 4592212 177203
Monosaccharide  (mg/100 g - dry)
Fructose 1149575 573 (n=1)
Glucose 172400 810(n=1)
Amino acid (mg/100 g - dry)
Asp 728+23 50928
Glu 2556=126 1488=86
Asn 4815=129 3226=190
Ser 17607 91=03
Gln 251468 427+90
His 29306 167+27
Gly 62+0.1 48+03
Thr 33109 18116
Arg 71920 506%40
Ala 55=02 82«10
GABA 101819 634+66
Tyr 26307 144+08
Cys 00+00 00=00
Val 455=21 288+23
Met 26710 14516
Trp 183=02 99+09
Phe 21509 13107
lle 20108 11.1x09
Leu 75=04 2402
Lys 408=1.1 168%06
Pro 11612 5504

{mean = (Max—mean), n=3)
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Table 2.

Fraction parameters by the ultra filtration.

Fraction

(Range of MW)  (mg)

Yield Absorbance

(0.D420)

DPPH radical
scavenging activity
(Trolox umol/g)

Total activity

(Trolox umol)

20,000 or more 190 0.096
3,000 - 20,000 18 0.880
smaller than 3000 289 0474

3714 07
98514 1.8
91.0=63 26.3

(mean = (Max — mean), n=3)

The yield was rediluted to 10 mg/m! with ultrapure water then the absor-

bance was measured.

2. KF rFyvTAKBEREHON TR E

7 b Fy FTAOKGEMIBHERNAE L, 5T
20,000 EL L, 3.000 A& 20,000, 3,000 ki 3 Wj4rA3¢% 5
L7z (Table2). I b WUHRAE H> - 72D 1d 50Tt 3,000 &
WO F 5T h, BEAE L 2508 10 g 25 289 mg [A]
WE iz, WIZPHRDE D - 72 DL 50 T-ic 20000 L Eo
T Eisr T Y 190 mg ARYLE 7z, 45 1-it 3000
5 20000 O 43 F i S X mIGR AR S L% < 18 mg Th
5720 AAT—=FRIBII X o THET AT /4T ¥k
BBEOMTTILEMThHL, 25 /1Y IR
I e K72 ¥, BOBOMEITIZE - TEIVHWIL D RN A
HED, WAOMITIZME S TTBLBRIA L LA > THE
PRIZHY, FIC, BATRESTOBEEF BT 57
W, A% 10mg/ml ORIEIZ D L9 IZEBRAKIZHR
L., 420nm OWREEZHI%E L7z, ROBEEI W72
DIEHF TG TH Y, KOTERGFESTTH o7, W5
Tl AEHERRS hd o7, KHE 45O DPPH
FUANNEESEEME LA EZS, BT AT985=
14 (Trolox umol/g) b EWiIEEZRL, WS
T 5H91.0£63 (Trolox pumol/g) T -7z, WYLHEH
OB LT A VEREEERLTEY, #F b
Fo T A0 20000 R ORWELEFEENTE
DHREEEE F RIS L TW A REMTH L Z LhRm S
Nie —H, BLEEFEP oMy FHFIX3714
(Trolox umol/g) LIt ALFHEMEZHELTE LT, B
HESWENERGTHLLO LN EN D, &5l
SO E WA 470 © DPPH T ¥ 71 Vil 3= iK1k *
L TSR AL 2 A, 4T 3000 Kilio
g i 7 TAREMER Y 20 91% oiFtEAED s h
pfea
3. Sephadex LH-20 (& 54 B

FF b F oy T ARG O 5 1Rt 3000 Kl DK 455
FW 2oV T &0 R 4 M % 9 5 728, Sephadex
LH-20 7 0= b5 7 1 =2 L D500 % 7o 7 (Fig l).
#7773y 280nm, 420 nm OWLIEFFEL 72 &
ZAh, 7T ar]1l~15128WT 420 nm D i\ UL
E—odE o, 75233 18~25 26~28l-Bw
Tit 280 nm VIR — 7R 6N, 7573329

20 0.20
—o—0.0.280
—e—0.0.420
1.5 1 0.15
2 &
o 10 10103
(=] [=]
05 - t 41 0.05
00 8 TR TN R d 0.00
0 10 20 30 40 50
Fraction

Fig. 1 Sephadex LH-20 gel filtration chromatography of low
molecular filtrate (smaller than 3,000).
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Fig. 2 DPPH radical scavenging activity of the Sepha-
dex LH-20 fractions of low molecular filtrate
(smaller than 3000) .
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Fig. 3 Content of dehydroascorbic acid and chlorogen-
ic acid in the Sephadex LH-20 fractions.
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Fig. 4 Sephadex LH-20 gel filtration chromatography of Mail-
lard reaction products.

FENTWICA, hlil, RYL2E, HRERBEL 7o~
o774 —ltdHMBTRILEhTLE- b D L#E
Abh, KEBEFZTODPPH 7V H Vil tEIz iz
LTwhnl bdRmas i,
4. AAT7—FERIGERPO DPPH 5 ¥ HIViHEEN

Yy AR ULMBE D LS (Tablel) 73/
B, RUCHENTERL, ¥ ARESKISREARTET
TIAMBAELTAAT— FRIGEEDEERL 7, W
L7z A A5 — FROGH Y * Sephadex LH-20 7 o= |
7974 -1l LAE%ITo7 (Figd)e 7727 3
Y@ 280nm, 420nm OWDLEEZRIE Lz L A, 757
a3y 10~16 {28V T 420 nm DV E — 7 HHE 5
N, AAT—=FEBICLoTERLIAT /AT A BHET
HAHEEZ LGNS, 18~24 2B VT 280 nm D 5Hv I
¥— 2 »R &7, Sephadex LH-20 7 o< %57 ¢ —
THeh/i27I2aDDPPH 73 # ViljEiGtE =il
L7 % Fig 5. 12T, 7 ¥ 7 Vil ZidtEid 420 nm
ORFEIED A 2727 F 2 ¥ 3 v 10~16 2BV THEHWVE
R R L7225 280 nm QWA o775 223 2 18
~24 I BVTIREERE Lol 79233 10~
6ICRONIETFNAT /AT VIEET P F o TAKE
PRSI 0> 53 it 3.000~20,000 @ 43l 43 33 X UF 3,000
# i O .57 18] 4+ @ Sephadex LH-20 7 7 & a » 11~
BIZHNLTwEdnLtEZLN, FF bFo TAHI

04
03 |
=]
3
a 02
(=]
N
0.1 |
0.0 M“
0 10 20 30 40 50

Fraction

Fig. 5 DPPH radical scavenging activity of the Sepha-
dex LH=20 fractions of Maillard reaction products.
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Table 3. DPPH radical scavenging activity of
Potato Snack Foods

Classification Brand Trolox umol/100 g
potatochips A 64745
potatochips A 51537
potatochips A 493 =23
potatochips A 443+ 46
potatochips B 416+ 6
potatochips 6 370+ 3
potatochips D M= 9
molding potatochips E 91+ 7
molding potatochips F 35439
molding potatochips G 33217
molding potatochips F 193+ 2
molding potatochips H 156+ 5
molding potato snack 1 31510
molding potato snack I 222+ 6
molding potato stick A 31320
molding potato stick ] 202+ 6
molding potato stick A 181+ 5
molding potato stick A 162+ 7
molding potato stick A 158 =10

Data are expressed in umol equivalents of Trolox.
(mean = (Max—mean), n=3)
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