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Cheese is a source of calcium and protein and has various functions that improve
health and lower the risk of disease. Natural cheeses of good quality have recently
produced in Japan. The polyphenol content, 1,1-diphenyl-2-picrylhydrazyl (DPPH) and
2,2-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical-scavenging activity
were examined to clarify the additional functional properties of Mozzarella, Camembert,
Gouda, and Cheddar cheeses produced in Japan.

The cheeses used included polyphenols; ripened Camembert, Gouda, and Cheddar
cheeses had a greater polyphenol content than did unripened Mozzarella cheeses. All of
the cheeses had DPPH and ABTS radical-scavenging activity. The ripened cheeses had
higher radical-scavenging activity than did the unripened cheeses.

These findings indicate that polyphenols included in the cheeses are a factor for the
antioxidant activity. Japanese natural cheeses are expected to be much consumed as a
functional food.

key words : natural cheese, ripening, polyphenol, radical-scavenging activity

DEREZ>TVWALEIEPRHLPIZENTETW

9’- L, ANV IRy N7 ORI E
LTHREMCTEELEMD—2THbE L LI,
BARBERE D) LA D300 B 8k 4 e BRBEE DS v
ENTwb, INFT, £HF—AORERE
WL T=FF - EHE TN BT F FodiEm
EEN Y, ¥ 0 F =X EHEENDHRTF AT
LVE— %G| XRIT Y NI ETHLE -7
FraT) oW EIEIT AEH Y. A~ v

R=VF—=ZDTVINA T —TFRHREY 72 Eh

HESNTWD,

—Ji PREBBALY R IEHEERRIC LY ¥ oy
HRBEH Bl 7 & A AR R 55 D BUE A &
m%%;m@ﬁWﬁw\ﬁﬁr®Q%F£@%f

1 R BB KBRS SR e 7R
2 TBEULSL PRIE PR R AR ER] A TR SR Fe 22 B

%, WGYERFEOM S IS 2 i & L
T Ty bvo7=v, 79K )48 ArFrvik
EDOXRY 72/ — VR, a7y, ¥¥ I VE,
EYIyChEDEY IVEND L, TNHIFE
ELTHPHERICEEFL TV S,
AFZETIE. B ZAECED S bF— X2
%Bb\f%l7w% ADE 57 5% W]
MICT B2, RY 727 —=naé, Pkt
ﬁ% Wl 2 & L T Ll-diphenyl-2-picrylhydrazyl
(DPPH) 7 ¥ /1 ViH G M B X O 2,2-azino-bis
(3-ethylbenzothiazoline-6-sulfonicacid) (ABTS)
FIVNNHEHEEMRLZEXHBE Lz, &
E, BENTOEMEDOF T 27V F— AP S
NTwa720, AFRHIREEFF 27V F— X%
HAwsbZ izl

_91_



2 FFLINF—=ADRY) 72 )= VLTV H VTGN

2. &
2-1 #F

F—XE, TROEEFF 27V F— X 4 FliH
ZHEA LEEREE & L7z, R, Uk s 4 7
DF—XELTEY7LIF—X (AL, #
WFZATOF—RXELTHI Y R—=)LF—X (B
BIUOCHE), o—¥F—X (DB LUEHHE)
BLOF 25 —F—X FBLOGHE) & L7
WIOF— A8 3T O, #HRIZED
FEEZ R L7z BRRLIZ I ki & T
Holz,

2 -2 R

B 20g 12k 80 meE Mz ¥ —1kL. 8000rpm.
20 R DA\ L. RiFICT Yy 2 — Vi
AR 80%ERDLLITHBBTLY ) —IVEINRT,
—J % 4C CHFE %, 12,000rpm. 20 45 F 055
BEL 720 RIEERWMIERZIREL ., 80% T4/ —)b 10m £
THR L7 b 0% lBER E Lz,

2-3 K)7z/)—LEDONE

K72 —VEE AN AT 4+ —
VYo FF AV METHE L7z, WERER 0.1 m
OIVZFERAKRO09 m e #IMZ 10 BlCH ML 7214, #%
BMAKT2ERM L 727+ = ¥ - F A bk#E
ImeZMAEEL 720 3501, 04mol/ ¢ jkEEF +
U AAKIEHES m e ZIMABEIEL 25, RBRE %
50C T 5 0 MRFF L7z SBRE % 1 RIS 12,
765nm TWOLE # % L7z, MEfiid, wETER
TR L, REOEY 72 ) — VEIZEREFEEMH
i (mg/100g) & LTRD7z,

2-4 5V HNVHEEHEENE

P LRE %2 X5 72012, DPPH 7 ¥ h Vig&
B X OVABTS 5 ¥ # Vil oMlE 247 -
720

DPPH ¥ ¥ 7 Ml Rilithid, M S Y o3
# U@l & L 720 4004 M DPPH, 200mM 2 -
Morpholino-ethanesulphonic acid (MES) /% v
77— (pH60) BIUF20% % J —VERDE
W 09m €12, 80% % J — VA B X ONEHA
WA0Im ¢ & 7% 2 X9 A 20 55 I8 B i 14,

520nm T % % L 72. ME#ti Trolox %
FER L 726

ABTS 7 ¥ 2 MV EEEOME X, PUERILrE
ZE¥ v F TAS (Total Antioxidant Status Assay
Kit, Randox Laboratories Ltd.) % F >, 600nm
TR 2 WE L7z Bt Trolox & HWE
B L7z

2 -5 a0

FERTALHER 21, SPSS Statistics21 (IBM) % v,
FEHIE I A TDEY 7L FF— XA LBILT A
TOF—=ABNZDWTIREXRIT - 720 AEKE
I EE 5% KB & OfEER 1% K & Lz,

3. &R

RN 7/ =NV, BETOF—-AZZFFTIh T
7z (Table 1)o FEFK YA TDEY 7L TF—X A
ZEENTWRY) 72/ —)VElE 12.8mg/100g T
Holze BILIA TDOF —ZADRY) T2 ) —VEld,
A=< RXR=)F—ZX B T 67.3mg/100g. /1< N—
VF —XCT79.8mg/100g, T—%F—A DT
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® 105 u mol /100g (p<0.05), F = ¥ —F—X
F ® 122 u mol /100g (p<005) B X UOF = ¥ —
F— X G®D87 u mol /100g TEH TH » 72
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mmol /100g (p<001), I~ XR—=LF =X CD
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Table 1  Polyphenol content of natural cheeses produced in Japan

Polyphenol content

(mg/100g)

Mozzarella cheese
A
Camembert cheese
B
C
Gouda cheese
D
E
Cheddar cheese
F
G

67.3 +
79.8 +

56.6 +
45.8 +

61.5 +
40.7 £

12.8 + " 0.06

*

0.41 "
0.54

*

*

0.45 "
11.04

*

0.29 "
0.33 "

*

Each value is means+SD (n=3)

. p<0.01 versus Mozzarella cheese A using ¢-test.

Table 2 DPPH and ABTS radical-scavenging activities of natural cheeses produced in Japan

DPPH radical-scavenging

activity

(umol-Trolox equivalent /100g)

ABTS radical-scavenging
activity
(mmol-Trolox equivalent /100g)

Mozzarella cheese

A 6.3 + 1.55
Camembert cheese

B 124 + 1.03

C 18.3 £ 2.39
Gouda cheese

D 183 + 0.79

E 10.5 + 0.82
Cheddar cheese

F 12.2 + 1.34

G 8.7 £ 0.90

0.29 + 0.042

0.077 "
0.235

2.64 +
2.53 +

1.70 +
1.38 =

0191 "
0171 "

1.46 +
1.05 +

0.033 "
0.118

Each value is means+SD (n=3)
DPPH : 1,1-diphenyl-2-picrylhydrazyl

ABTS : 2,2-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)

¥ »<0.05 versus Mozzarella cheese A using ¢-test.

o p<0.01 versus Mozzarella cheese A using ¢-test.
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