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The functional component and antioxidant capacity of golden berry

Mika Horikawa and Michiyuki Kojima
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1992, FEHD 2007), LovL, BHAARAZFICHONTI
KT 2.
RARXRIZEH L T, AAXFHEAORT oA ik
BV THD 7 4 AOHUREGENE, FURAE, BEHRZ)
B SEREN R EOEBERICET I MENH D
(Shingu et al. 1993, Damu et al. 2007), L7 L., &
MASFEORA XX T, EXIVBHO—HTHLHA />
F— L BOHE (Ahamad et al. 1999) 23 D DT,
BFRREITIT BT DR ST R A B0,
A TIIBARA XX OFMEEED -0, b= b
&y RS OIS PR D FLig 417 2 D FFE 2 A
LANCT D L BROBRITHE D M EB) 28 60NN
LT, BHAARAZFORBMEN S ZEZRRLE TORICTE
DL, RARRACE K ORI DBz DV T
LM LIZDOTHET D,

RBEMHEE L UVAE

1. EEREH

FEHGEEHE, AR T—RIICHE: STV D Physalis
peruwviana L. D—FETdH 5 T— /LT U —& iz,
F O b~ MO NEDO 2 E, I =h~ bk (3
=hwbheTAa3) EPETHEIT A b b EAND
Teo I= b= MTHRRA IR EZERAEDRFAE L (Vogel
et al. 2010), PUZREEADHOIE—BEARFNI =K
< MY ORAXFITHEE LN E TRENZDOT, 3
BOI= b~ M HHIZEEE LTHW, R A
R TAa, T4 b7 MIKFEOEERME THEL L.
RELHEADI = b~ MITRGO b OE AV,

Flo. BART AR IIREOECRREN O BRRAT —
CEEBILT, FEARE (Green) , HREAEFE (Yellowish
green) 3 X AR T (Yellow) & L THERADBEMED H
720 REDRLT I L OMREMED BT AV 2,

2. — RS DA
SEHA) B 13X GR-300 Analytical Balance (#2043

T— T U R-TA) BV, KIERILAOAC IEIZHE-

THIE L7z, pHIX Twin pH Waterproof Meter ( 335
& Pt ) %. Brix |X PAL-Patissier Refractomater (/%
AttT 2 9) 2O THRE L, R EBEIT CR-300
Chroma Meter Difference with Colorimeter ( Z=3%
NGRS ZEH L, N7 — Lrakbs RER %
JAWTHE L,

3. RUTz/—)LDHHEEEE

FERERHE 50m] T = — 712 AL, 20m] D 80% & ) —
N NA T 30 i E R 217 > 72, E Loy BER O
R ZBEIL L, S HIZ2 B0 UM Lz, F£72,
T ICF RO 70% 7 b 20z T 3 A K Uil
H LT, BBl bh -2tk a R Y 7 = 7 —4h
HiR & Lz,

RY 7z ) —NOiERIEFolin-Ciocal teu IEICHES T2,
Thbb, ZyRXUFa—TIINBEEORE AT | &
BAKTA400 p LITES L, FED Folin I AMZ T3
SYRIRHE L7z, £ 202400 1 1 D 10%RBT ~ U 7 4
IKUEHR 2 N2 CHEFE# . 30°CDIRIA T 30 43 IS S 1,
760nm OWEFE 2 JIE Lz, HH¥EE LTh T * 2z M

WiER LTz,

4. HEREME DT

1, 1-Diphenyl-2-picrylhydrazyl (DPPH) ¥4 2= 7% 4 1%,
~A 7B A X —TL—hNIKRY 7=/ — Vi E
MERERY, =4 ) — 1 T150 u 1 IZER%R, ZED
DPPH ¥4 % 0 2 CHEAT, 16 43 RS S 72, 520nm O W
IR A IGE L, BEUENE I Trolox (6-hydroxy-2, 5, 7, 8-
tetramethylchroman—2-carboxylic acid) Z MW TER
L DPPH ¥ &M A IE L7z,

I IOPEX, Oyaizuik (Oyaizu 1986) Tt~ 7=,
Tbb, Loml Fa—7 IR 7=/ — /LG & &
Y U RNy 77— (pH7.5) TH00 i LITER L.
FIUZ250 p 1 D 1% 7 = VT ALY U L&A T
IBA& L T500C, 20 /M &7, 250 1 D 10%
Vv a g Nz CROMELEEE FH L1 ml F o —

TNl ETE 500 p 1 EEERBEOARE K100 1 1D 0. 1%
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WALEE kA Nz TRA Uiz, WEAT, 16 /rffsE LT
700nm DROCEAREL T, EX I CHEEL LTK
Oz,

2,2’ —azino-bis (3-ethylbenzothiazol ine-6-sulphonic
acid (ABTS) {H EIEMEIX. M D D FIEIC
Fbb, Rkl g
FHo=1:1RAREMZTERMEZ#EVIRL, 15
Oz i R o35 O FIEIZBERLE U7z, HEmIc—
EEOTE M x2Z 7 —0 (1:1) BREWREMZTH

ZHE-o 7= (Oki et

al. 2005), IZ20ml D7 & Fyoo~

W Uiz, 2O 1.5nl 2 —7IZRY, =¥ ) —
i L7z,
IVIEGR % N Z38E 3 501212 T34nm DI % JIE L 7=,
ABTS Y4 EIEMEIE Trolox fHY & & L TR 72,

JVEMZ T 1180 1 20 u 1> ABTS 77

4 BREOEE
har /A ROER

Of 553 HIE &

3 glI7 & b CEERALE LT 100ml (ITER LTz,

X, a-durrtp-rhuarr
EICHE > 7= (Nagata et al. 2003), k)
iy B3 IE 443nm, 475nm,  492nm DY 2 HJIE LT, &)
XLV aFREELER LI,

MAaT A4 ROPRE (mg/L) = 4. 143%A475 — 0. 561

BAwaT O (mg/L) =
— 1.292%A443 + 3.698%A492 + 0. 131

a 1T U OWRE (ng/L) =
0. 984%A443 +3. 091%A475 — 2. 758%A492 — 0. 299

(A443, A475, A492 1ZZNEH 443 nm, 475 nm, 492nm
DRI )

Fio, Zeva 7o UaRXvOERIL ZuenR
WZiE- T2
N B A A el VAN
15 5 AU 7 il IR ek

oml ICER LT, EL 2L 0, 453nmm,

TANBIOI 0T ) A ROEREEE &L
(Nagata and Yamashita 1992),
Y (4:6) P CEMAE L,
JERZ [ 12
505nm, 645nm, 663nm TH L 2 HI7E L CRATER LT,
77 40 a OEE (ng/100ml) =
0. 999%A663 — 0. 0989*A645
rnana” 4 b OEE (mg/100ml) =

— 0. 328%A663 + 1. 77*A645

U~ OPRE (ng/100ml) =
— 0. 0458%A663 + 0.204*%A645 + 0. 372%A505
— 0. 0806%A453
(A453, AB05, A645, A663 IL & 4L % #U 453nm, 505nm,

645nm, 663nm O SEEE )
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R3E 2ml (34 T ApELEICEY WE-BE), BE
XSRS B, A2 0. Imol /L DNPH % 0. 5ml Al 2. C
K ETRIMFIE LT, A
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ML, 50ml 7T AF w7 Fa—TIZB L, 92% (v/v) #
T &) —)v 25ml ZMATHFR L, 80°C O T 2 Kl
P U7z, 8@, 7512 30ml @ 80% (v/v) =& / —
N NATHER, EHEEZ 3B IRL, D75
R A JE R TE L C A /K T 20ml I B Ll Balel & L
72o #REFO.5ml & EHFKIE 0. 5ml ZIRA L. WESE T T
10 Gy &, ZUEM AL T Nelson 743K 0. 5ml &N
A THE ST, 1nl OFRREKEZMA T 15 53 FEFE L.
660nm DWLEE 2 I LiEohE 2 i i L7z,

A ¥ M=V OERT, MAEME R TIT o7 (Kotaki
1964), F 76, Bk 1g ZKFE L, 25ml @
18 % Ml 4 N 2. C 20 B R WM L 7=, mHZ D A
IR R U CAR KIS L, KL Y DA
(10mo1/L) "CpH5.0 — 6.0 (ZFH4&E L, ZRB /KT 100ml |2
ER LT GRBRIRIR) ., RBRE 2 AT SICRBRIEIK 0.5

ml, 1 ml, 2ml ZZENMAZ, 2.5ml A /3 b — /Ll

et al.

E & AR K TRl & L, 121CTE M. &
FEARGIRBE I (F— 7 L—7) LIz, &3RBREIC30
u 19> Saccharomyces cerevisiae i % BEFHI TR L
30°C T 20 FF[RIFRIEHR & 9 K53k, 600nm DML & HESH
EERELTA /¥ b=/ OEREZRDI,

1. #ratnE

ARER R ITTPE R A TR L, T — X H0f
BRFIAF2—7 0 Mt BELZMWT, p.05 ZHE L
L7z, FE7z. ©7 Y OFBERBREEIC LV R 5%
i (p<0. 06) DEFEZAE & HIE LT,

RBRERBLVEE

1. BRARAIFTDORS &AM
T B A XX Oy & BEREME D R I,
(FHEOLFE) oz b E & BT Table 1R L,

BI=hr~ FOEEIX10.4+0.5g, FEAI=Fr~FD

I=hrvh

L 16.2 £ 6.2g, BARAAFOZIILA.6E0.7¢g
TdHh,
Flo, HOABLIOROAI= b~ FOKSEREITN 3% T
bofed, RARAAFOZIEREBE 86.3 £ 0.4%
T, ZOBrix (X13.6 = 0.2% & @EWMEZ R L7, BH
RARXFOOFAET, HAI = b~ FOZh & HEEUE
Mz L7z ax il (FREREE ) D4 2.5 5 DENRH o7z,
L2vL, REAEI =< O LefE (BE) 1138.7 8.2,

S=h~ D12 1/3BEOEETH-T-,

ak fEI1L 24.9 = 1.7, bx i (FEWRE) 1£30.5 3.1 T,

Table 1 The characteristic, antioxidant activity and ingredient content of Physalis peruviana and two colors tomatoes:

yellow and red. (Mean=S.D.)

Physalis peruviana _ Yellow cherry tomato  Red cherry tomato
Mean weight (g) 4.6 = 0.7 104 £ 0.5 162 £ 6.2
Water content (%) 89.9 = 04 73.1 £ 2.8 725 + 3.8
pH 36 £ 0.2 40 = 0.2 40 = 0.1
Brix (%) 13.6 = 0.2 63 £ 0.1 6.5 £ 0.1
L" (brightness) 609 = 1.1 569 £ 2.1 38.7 £ 82
a’ (redness) 8.6 + 1.1 34 = 1.8 249 + 1.7
b (yellowness) 50.8 = 2.7 539 = 39 305 = 3.1
DPPH radical scavenging activity ( ¢ mol/100g) 58.0 = 149 132.6 = 13.8 166.7 = 13.5
ABTS radical scavenging activity (mmol/100g) 1.1 = 0.1 26 = 0.0 27 £ 0.1
Reduction activity (mg/100g) 78.6 £ 0.3 622 £ 1.1 623 £ 09
Total carotenoid (mg/100g) 4.0 = 0.0 0.7 = 0.0 6.0 = 0.0
|- & -carotenoid (mg/100g) 0.1 £ 0.0 0.1 = 0.0 26 £ 0.0
I B -carotenoid (mg/100g) 35 = 0.0 03 = 0.0 3.0 £ 0.0
L Lycopene (mg/100g) 0.0 = 0.0 0.1 = 0.0 33 £ 0.0
Polyphenol (mg/100g) 9.6 £ 04 18.8 = 0.0 235 £ 0.0
Total chlorophyll (mg/100g) 0.2 £ 0.0 02 %= 0.0 02 £+ 0.1
Vitamin C (mg/100g) 376 = 1.0 424 = 04 309 £ 03
Vitamin E (mg/100g) 112 = 0.1 23 = 0.0 1.3 £ 0.0
Inositol (mg/100g) 509 £ 0.2 335 £ 02 340 £ 0.2
Reducing sugar (mg/g) 190.0 = 4.9 191.7 &= 3.1 198.6 = 2.8

N
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AL HIZ L5 FLL EOENWDFED b,

AR A R ¥ O3E O R 1X 190. 0 & 4. 9mg/100g T,
WHOBLIORAI= b~ hOZRLD 00D h o7z
M, A ¥ b=V EIL50.9 = 0.2mg/100g £ %<, WK
BIOREAI= b~ D L6 EE T2, A /v F—LiF
BTN a— L CEICLZECTH DI Linh, AL THE
BEEZ LIS WHEEZFF > T D, BRHRARFOF
HELT, ARV Y —_y NIRRT TH S
W, BITTHEREDPET VR A 7V P AEENEN D
EDD, MLEH~OFFICEN TS EEX LD, &
jo. BELOKREI=F~ FOp HIE4.0 THo72dd,
BHBAXFOZNT 3.6 LA TERIERRD -T2,

BHASRAXXOE 4 IV E T 11.2 £ 0. Img/100g T
B, HAI = FO LB, FEAI=~ D86
frchote, o, BAHFAAFOEH I CHIL37.6
+1.0mg T, HOAI=F~hD0.9R%, FAI=F~<h
DL2fETHoTe, EX IV CIEHBELIEEXIVED

BAECENTLZENE, RAAFIZIEZ I CLEX
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< BB I Vo E LTHERTE %,

BRARAAXORY 7= ) —/V &1 9.6 = 0. 4ng/100g
ThY, MEOI=b~ FOYEUT TChoTz, £
07 A bbb, BARAAZTORIeT /A
R&1% 4.0 = 0.0mg/100g T, KA I=h~< D O0.7fF
Fot, BARAEZFOHI 0T )4 RiZBhuT L Th
HHENTED 3.5 +0.0mg/100g T, &huas /A4 KD
88.9% TH o7z,

PUEE LIS PE O P4 & L C, 3 Jc /7. DPPH M £ 15 M
& ABTS {HEVEMEZWE LTe, BHAA XX DiEITL T
78.6 = 0.3mg/100g THEAB L VREI =~ FD L3
G772 o7z, LoxL., BAAA XF O DPPHH ETEMIX
58.0 = 14.9 1 mol/100g T, ¥ I =k~ h? 0.4 %,
FREI=hr~ bD0.3HTHoTZ, Fo, BHAFAAF
O ABTS WETEMEIL 1.1 £ 0.1 mmol T, #ad L OWRE
= R0 AETH T,

&Gy & BEREMERTAN & OFRRI Z T2 BT, BHA

T (B) Physalis peruviana

Red cherry tomato Py

Midi tomato
r=0.964

Aiko
3 109 ¢

4] 10 20 30 40
Vitamin € (mg/100g)

Fig. 1 Multiple correlation (A) between ABTS radical scavenging activity and Total carotenoid (), (B) Reduction activity and
Vitamin C (), and (C) between DPPH radical scavenging activity and Polyphenol ( A) included in Physalis peruviana and three

species tomatoes.
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FA¥, HWHI
Dh=h; T7A4aE
DR,
29.2 & 0.2mg (7 A =),
PUTFRENEIZ R 90) .

22.4 £3.6mg, I T /A FE(L3.7E0 0mg, 3.5

=k~ b, FRAI= b~ boOfhIC 2 FEHE
T4 b~ FORMSERE L, %
100g ¥72 0 0K A2 OEREIT, ¥ I CEiT
32.7x£0.2mg (X7 4 < b,
ARY 7= /) —/LEIE33.0 = 0. Tng,
=+ 0.0mg, DPPH Y 2= 1% %

13 164.2 £ 19.5 p mol, 148.2

+ 14.4 p mol, ABTS {HZEEMEIT 2.1 £ 0. 2mmol, 1.8 £

0.2mmol, ¥ JC /113 109.3 + 1.1mg, 112.4 * 2. 7Tmg T
bole, HBI=bv MERE, BEAFRAXF, FE
=h~ b TA23, 374 b~ FORGEMEZEVTHE
BRI A RDTIZE 2 A, T /A FE ABTS {H =TGN
(r=0.911), KUY 7=
/ —)b & DPPH ¥ E15 1
oo b Fig 1), AU 7=/ —/VdENTZHiEE
(LB R TR FEW IR 720, Z OFRFEIC K - CHifg
LHEASE W, RENZ N & LI LIEERE W2 &
EMTLBREIETHD LIRSS
2007) BEIGNTED

B I CEETS) (r=0.964),

(r=0.959) & OBEIZEWIEDA

L (Morishita et
al. aT A RIZOWTHIA
F 72 DPPH i =G MEDS
EX I COEBEZTDHE N IHEND HH (Yamamoto
Z OFBHE CITAHBIITRD b o7
ZFITRY 7/ —EmEEHI LV CEE
A% L C DPPH VH 15 L MBI &2~ 7= & Z A r=0. 959

¥eTdH 5 (Hongfei et al. 2011),

et al. 2009).

(r=—0.87),

INFEZ

DEWIEOFHBENFED iz, - T, ZOREEOHT
FALTE I BT RTICHKT 2 Z ERH LN TH D,

2. AEDELGDIERART XD &#8aEM
BEBPE DRI B RFARA XX BRI, FafE, %
PR R, HEREDIXGL LT, LD
Bk JOMEREMEA Table 2 1R L7n, BEIHEWERE
PO EEEONTEG LT, RED ekl ERBEMZ R L,
PR RED ax fl1d, FREREOTID 8115, HE
REOZIUT25.6 fif LHEFITHW R LIz, £z, sRER
FEOWEJHEET 2.0 + 0. Tg, FFKERFEOZNILZ.8 +
HOREDOZNITA6 0.7 T2.3%
oS
HEREOZIL
13.6 £ 0.2% T 2. 4 FOBMARD bz, —FHT, £
DORPEZHT D pH 2 bIIZ & A L7 < R FET
3.5 0.1, MBI T35 £0.2, HEREETI 6=
0.2 Th-oT,

0.7g T 1.9 fiz,
R LTz, AP FEDOBrix fHIX5.7 = 0. 1%,
REDOZFNIL10.4 £ 0.1% T 1. 8 fiF,

BRRAZAXRETORIOELIVE, A2 b—
o BFIVC RY Tz /)= InT ) A ROER
ERE Lzl A, ZNENBAIE> THRLTE
D, EREOZAD L 2MHEU EEZR L (Fig2), F
7o BEREMEDIERE Cd 21807, ABTS T ¥ WAHETEME,
DPPH 7 A1 /WHETEIE S . il & EOEE) & kIS

Table 2 The characteristic, antioxidant activity and ingredient content of Physalis peruviana in different ripening

stage. (Mean*S.D.)

Green Yellowish green Yellow
Mean weight (g) 2.0 £ 0.7 3.8 = 0.7 4.6 = 0.7
Water content (%) 863 = 0.4 87.6 = 0.8 89.9 £ 04
pH 35 = 0.1 35 £ 02 3.6 £ 02
Brix (%) 57 £ 0.1 104 = 0.1 13.6 = 0.2
L* (brightness) 464 = 1.7 512 £+ 32 609 = 1.1
a* (redness) -13.1 £ 1.3 -6.8 £ 1.6 86 £ 1.1
b* (yellowness) 32.8 = 2.8 28.0 = 3.9 50.8 = 2.7
DPPH radical scavenging activity ( 4 mol/100g) 3.1 = 6.6 81 79 58.0 = 14.9
ABTS radical scavenging activity (mmol/100g) 309 = 1.7 130.7 = 1.9 163.7 = 1.7
Reduction activity (mg/100g) 632 = 1.2 73.0 = 0.4 78.6 = 0.3
Total carotenoid (mg/100g) 0.8 = 0.0 3.0 = 0.0 4.0 = 0.0
Polyphenol (mg/100g) 3.8 =03 45 = 05 9.6 = 04
Total chlorophyll (mg/100g) 2.7 = 0.0 1.2 = 0.0 02 %= 0.0
Vitamin C (mg/100g) 27.7 = 0.2 335 = 22 376 £ 1.0
Vitamin E (mg/100g) 7.1 = 0.1 92 = 0.1 11.2 = 0.1
Inositol (mg/100g) 43 = 0.0 22.7 = 0.2 509 + 0.2

(&)
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B> TIFE A EDERER LTV, Ll BH
RAXFREFROR v 7 ¢ Vw2, BTN
B R AR Lic, T722b 6, FEERTE 100g 4720
Dm0 T 2.7 £ 0.0mg THoT22S, Wik
REOFIILL 2+ 0. Omg, FHARFEDZIIF0. 2 + 0. Omg
TR0 ETHAD Lz, 2o ofiEns, R4
AFJFEIT, AT, R KOS S < e D
Zemb, BUEAORENBMINCAFE L L fk
THZENTED,

BRARA XX RER ORI STy L ax b *{H,
PUBALIEMEIZ DWW CEMBEREZ RO/ 2 A, Znn
T A NEBEOBMOME LB NAOHBEN RO, L
L. ZHLSORER ORI IZ#E  IEOAHBIBIR 23385
Hivlz, FEEEDOEEAZETIL, FRIT ok i & FURR LIS

(A) (B)

12 60 12
510 50 Elﬂ
E - B
e 8 awg 28
g 3 £
é & IE § 6
s - -
= £
£, 20 § g4
e = -
£ 2
52 10 22
g ]
oo 0 0

Green Yellowish Yellow
green

Green Yellowish Yellow

green
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& ORGT I TR AR A XX ORI el Th o Z &
DY LT H ORI DA 7 2 b =)L & ak fill, BERETERR
FOEZIVE & ax il OROFBE% Fig. 31TRLT
2, D OFBIRENINEC r=0. 989 35 L Y r=0. 964 %
L. mWIEORBIBIFR (p<0.05) Db 5 Z & 2B b )
IZLliz, 2D &id, BHRA XX RLED ax ik
BIRICT 52 LItk EERLINRNLHMSERIHE
HTEDZLETRELTND,
REOMEFEIONEIL, AFEE ORI SN D5
LinL, ARIOBESRRIC LY, R4 X
FREOHMIEMEMEZFIHT D Z LIk v, SMERGE
ETDHTENAREL R0 7T MRS E LTO
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Abstract

The content of inositol and vitamin E included in Golden
berry was higher than them of yellow and red mini-tomato.
Also, vitamin C content and reduction activity of Golden
berry were higher than that of red mini tomato. Quantity
of total chlorophyll decreased Golden berry as ripening up,

however other ingredient contents such as total carotene,
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inositol, vitamin E, reduction activity and antioxidant activity
increased. Multiple correlation between inositol and a* values
(redness), also vitamin E and a* values show high positive
correlation. Thus, a* values of Golden berry becomes the
index to suppose ingredient amount of inositol and vitamin
E which are the characteristic ingredients in the ripening
process.

Keywords : Physalis peruviana L., Golden berry,

Ripening, Inositol, Vitamin E





