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Effect of Water Activity on the Antioxidative Ability of Food
Samples in a Powder Model System
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The effect of water activity (Aw) on the antioxidative ability of various high-molecular-weight
polysaccharides, proteins, spices, table luxuries and food industry by-products was examined in a
powder model system. Each of these samples was mixed with linoleic acid in the ratio of 4: 1 (w/w)
and incubated at various levels of Aw and 50°C.

No antioxidative ability of the potato starch, cellulose, curdlan and konjak powder polysaccharides

was apparent at Aw 0.2-1.0.

The antioxidative ability of the soy protein isolate (SPI), and zein and casein proteins was
correlated with Aw. Their peroxide values (PV) remained low during storage at Aw 1.0, and in the

case of zein, at not less than Aw 0.8.

In the case of garlic, turmeric, ginger, green tea, coffee and cocoa, their antioxidative abilities were
apparent during storage in the Aw range of 0.2-1.0.

Except at a low Aw level, the antioxidative ability of sake lees and wheat bran was apparent during
storage, while that of rice bran was shown regardless of Aw.
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Fig.1. Relative dry weight of starch

and casein 50°C
Starch and casein were stored at Aw 0.25-
1.00 in a sealed container substituted oxygen
for air. Dry weight of samples were assayed
by heating at 105°C. Relative dry weight (%)
is calculated as follows ; dry weight (g) /pre-
dry weight (g) X 100.
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Fig.2. Canges in peroxidation of linoleate with

starch or cellulose in a powder model system
during storage at 50°C
The samples mixed in the ratio 4 : 1 by weight were divided
into 50mg each and stored in a sealed container substituted
oxygen for air and controlled at Aw 0.2-1.0. They were
assayed for their peroxide value at stated intervals.
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Fig.3. Changes in peroxidation of linoleate with SPI, zein, casein or cellulose in a powder model

system during storage at 50°C
The experimental conditions are the same as shown in Fig. 2.
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Fig. 4. Changes in peroxidation of linoleate with various spices in a powder model system
during storage at 50°C
Preparation of garic and ginger powders were described in materials and methods, and turmeric
in the market was used. The experimental conditions are the same as shown in Fig. 2.
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Fig.5. Changes in peroxidation of linoleate with various table luxuries in a powder model

system during storage at 50°C
The experimental conditions are the same as shown in Fig. 2.
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Fig. 6. Changes in peroxidation of linoleate with industrial by-products in a powder model
system during storage at 50°C. The experimental conditions are the same as shown in

Fig. 2.

4) BFBPEEREWOPIELEE

Kad TRKGTEEI 20 b & 3@ i -5
BRSO LN L -7 (Fig.6), ZUcHL, #h, /s
ZEHTFEIZAW0.2 T TN LEIEEM 13 B HIC, #
NEN 1250,2900 D PV ©— 7 35@BH 517, LA L,
KGEWDS LR T 2ic o0 T — 27 MBI
N, TOR/ELET L 72, BHTIE Aw 0.4 BLE, /&
£ F Tl Aw 0.6 DL CEE i o L5137 <,

(345)

BRCHIEBLEE D b7z, RICIERL Tt nags,
KREIREZ DWW TRET L 228528, ks & F LAERAD
D Lniz,
INFTROPDOHERIWE L L Tl 27 20—
NEX )Y — (OKH 1972, BEAR & FR 1994), K
BIZHFET 2PBLHE & L T2 DDMP* 4 R = >
(Kikuzaki et al. 1993, ik & AALE 1998), &4 +
Y TERTAYREDAY 7T TRVHE, T4 F B,

51

NI -El ectronic Library Service



The Japan Soci ety of Cookery Science

e
o5

H AFHER}

Fa7zue—r (FREKRAR 1998) 2mES T
2, kB L OKERETIE, AERTHWEE
B BBIFRNS L LR, PIERIEE LT 72/ —
WAL B g E N T 5, ZiucxtL, Wk, A&
2T F IR ARDERED LRI TIBRIGEE T E 5 2
o gF Ty e 4 v EEUL 2 RSERD L 1,
HE LD E BB Y > 3V HE T FFTH D
TRBMEAUREE S LTz,
AEBIZBWT, PERIGE LK TE MR
ENeoey— k, BKATEEER Tl iR bk
DS, KRGTEHD ER & L DICHE 53— D
TODIATHBEETHIERRHLPIZ L2, o
7 — > OMEIZRB IS T S HEICWE D1
FIBOMRIC L2 b0 EFLbNE, ORI,
ERERIZFORGD D > T bHERLEEZ D LY
TEBCEATE L ERETHICM - TERICY
L rBbNb, 41, BiED Y —> TREHAEKRE
Pz DWT, BE TIRKSTEEREEOHEIC DWW T
XLICHLPIZL T BB H B EFEZ LN,

- g

— R

Vol

* DDMP ; 2, 3—dihydrq—2, 5-dihydroxy-6-methyl-4 H- -

pyran-4-one
E 6

BRENESTEWE, 7378, BEROETmE
F O EREXRIEDICOWT, EEBRRICBIT S5
B LB BT AR IEME DO RE 2 RE L RORER LS
72. ;

1) YA A4ETCTY, kAu—2, h—FT,
av =y 2B EDESTERETIE, KOEEICH D
b b THEBRIbEIEA b NLd 572,

2) SPL WazA, AL Ny /7B T
(RS TE SRR e v L PRI RS MR T3 BT L ee
BRAD LN o7, L L, Aw 1.0 DEKGEER
BTiE, Wi Bt b, < ic7 e
5 VIBT B Y = 4> Tid Aw 0.8 DLk & HlER{URE
BN HEIBATA? - 72,

3) HA—Yw7, F—2N27, —3rn
FILRCIE, KBS b b TRV IERILEEL EE
Doz, T2, FE, a—bt—, 23Tk DL
iz BV EBDEm RS L7z,

4) AGEERIEWRO ) LEMB L UAELTET
13 B~ BRI B W CHIEM bR RO S
7285, (EARSIEMER TRBOLNT Y = 4 > LN
L fdErmas g s iz, 72, Kbad TldKGEEICS
b b T HELEEDTRED H iz,

\\\\\

52

(346)

.33 No.3 (2000)

5) EEERMSRRICBIT 2 HBRIGERIC I, KATEHEIC
MEEINLTWLDL, BARGEEEBTEEEZTRT D
DEDHET DL Db o7z, DT —> DIEE
i, FEHPIcE T 2 HIERILIE D TERE O
BlcksyneFEz b,

X B

FEER (1974) KA TEHEDBIGE [KEEWLY: - AMFEER
&= | (EREEEAT, MUY, MEAREE, TRiRIAH), EEMLE
P, pp. 341-351

BEAEVUER, SR (1994) &5 & PiER LY [ HBR{tY
B | (ZARSIHE, BIELE, HBER, Haliitr F—,
pp. 107-127

BRRSG, BEY, BAER e (1969) HkwRE
OMIE DEALE 1Bk B S A A58, HAELES, 16, 241-
246

BAFEE (1991) ZEnHiER bIER [ZEoRlE | (RAS—ERHR)
A, pp. 124-131

FIRSCE, BFIZ5 A, BRAM (1989) KE.7: A HEHIR
fbentE L A, KEABEREFREE, 10, 23-
27

RIRSCE, ERAR (1990) KEZABERERMETHA
MR B BRI DEIZE, KEA BHEFEN R,
11, 17-22

K. Iwami, M. Hattori and F. Ibuki (1987) Prominent
Antioxidant Effect of Wheat Gliadin on Linoleate
Peroxidation in Powder Model Systems at High
Water Activity, J. Agric. Food Chem., 35, 628-631

K. Iwami, M. Hattori, T. Yasumi and F. Tbuki (1988)
Stability of Gliadin-Encapsulated Unsaturated Fatty,
Acids against Autoxidation, J. Agric. Food Chem., 38,
160-164 '

A FLER (1984) HiER(LRIofESE, HWERLHI DR & HiERAL
[Pt O L B, =% EE, pp.1-9

IR (1994) 2294 2« ~N—T DA L ke, AT,

-31, 57-65

H. Kikuzaki and N. Nakatani (1993) Antioxidant
Effects of Some Ginger Constituents, /. Food Sci. 58,
1407-1410 '

S. M. Kim, K. Kubota and A. Kobayashi (1997) Antiox-
idative Activity of Sulfer-Containing Flavor Com-
pounds in Garlic, Biosci. Biotech. Biochem., 61, 1482~
1485 v

M. Kumamoto and T. Sonda (1998) Evaluation of the
Autoxidative Activity of Tea by an Oxygen Electrode
Method, Biosci. Biotec. Biochem., 82, 175-177

T. P. Labuza, L. McNally, D. Gallagher, J. Hawkes and
F. Hurtado (1972) Stability of Intermediate Moisture
Foods, 1 Lipid Oxidation, J. Food Sci., 37, 154-159

H. Mitsuda, K. Yasumoto and K. Iwami (1967) Mecha-
nism of Antioxidation of Amino Acids in Lipid Oxida-
tion, Kyoto University, Memoirs College Agric., 92, 1-

NI | -El ectronic Library Service




The Japan Soci ety of Cookery Science

BARRIC BT 2 AMBOTERILERIC RIT T KGERLEDH

16

HOREAE (1998) 7 = / — VIEBTERLF D F 05 A #0lIC 3
5 M, {bF s &Y, 36, 728-729

RARIET (1987) REkDiEbEWE —FER2BEL L T,
H2fksE, 62, 170-173

WARRR, BTFERR, AFEBA, FRMZ (1990) EHN%E
S &R0 NE & ARG (QEARRER, BT EEE),
kA, pp. 187-236

KHEFAT (1972) BR{LRA L&) & B AR MER [ Wil oMb
Lzt |, F£FE, pp.111-154

BT, TR, LK, e (1997 %REF 7 v %
— 2 BT 2 BFENERILEF L EWE HZhE, HAERE, 50,
231-236

A. Roedig-Penman and M. H. Gordon (1997) Antiox-
idant Properties of Catechins and Green Tea Extracts
in Model Food Emulsions, J. Agric. Food Chem., 45,
4267-4270

C. Sanbongi, N. Osakabe, M. Natsume, T. Takizawa, S.
Gomi and T. Osawa (1998) Antioxidative Polyphenols
Isolated from theobroma cacao, J. Agric. Food Chem.,
48, 454-457

K. Taguchi, K. Iwami, F. Ibuki and M. Kawabata (1992)
Oxidative Stability of Sardine Oil Embeded in Spray-
dried Egg White Powder and its Use for n-3 Unsatu-
rated Fatty Acid Fortification of Cookies, Biosci.
Biotec. Biochem., 58, 560-563

K. Taguchi, K. Iwami, F. Ibuki and M. Kawabata (1992)
Preservability and Utilization of Powder a-Linoleic
Acid with Egg White, Biosci. Biotec. Biochem., 56, 672~
673

FRMIT (1994) AR bE [ b | (ZARSUE,
BEL=, SFREW), FE&MREer —, pp. 117-127

BIKIEE (1973) IREERAL - B2 & kGl &fiok] (H
AKEESR), HELEAR, pp. 124-137

J. Y. Wang, K. Fujimoto, T. Miyazawa and Y. Endo
(1991) Antioxidative Mechanism of Maiz Zein in
Powder Model Systems against Methyl Linoleate:
Effect of Water Activity and Coexistence of Antiox-
idants, J. Agric. Food Chem., 39, 351-355

IWOEE, WEX=, BEEX #EIEL (1980) &R+
TINERIIHT 2 REEAE KT B obiEiks, B
HIE, 21, 51-55

B b, AN, 3B (1971) HFERoflE (2) &F
BaoBigibiEic o, BRI, 14, 57-65

TWHET, KAR—HE (1998) 74 XB LT 4 ZHARD
EERREER] A Xn~ve—TF 27 /ay—] (AR
BGREE LSRN, WNSEHE KAGR—ER), Y6k
pp- 129-145

(1999 4£ 12 H 6 HZHE)

347) - 53

NI | -El ectronic Library Service



