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Abstract

The chemical components and antioxidative activity of Korean gold kiwifruit were investigated. The values
of pH, soluble solid and total acidity were 4.43%0.16, 17.01 £0.04°Brix, and 0.082+0.02%, respectively. Hunter
L, a, and b values were 49.80£0.24, -6.79+0.02, and 19.72+0.18 value, respectively. Proximate compositions
were as follows; moisture 78.621+2.26%, crude protein 1.34+0.25%, crude lipid 0.70+0.06%, crude fiber
1.99+0.13%, crude ash 0.99£0.26%, and carbohydrate 16.36+1.23%, respectively. Mineral elements were K
265.861+5.00, P 71.82+29.18, and Ca 23.84+2.10 mg%, respectively. Free sugar compositions were sucrose
(1.04£0.18%), glucose (2.17£0.21%) and fructose (1.86+0.11%). Amino acid contents of Korean gold kiwifruit
was very rich in glutamic acid 86.51+5.58 mg/100 g and deficient in tyrosine 15.00+4.91 mg/100 g. Organic

. acid compositions were quinic acid (6.65%0.21 mg/g), malic acid (1.62+0.13 mg/g) and citric acid (4.82+0.21
mg/g). Contents of ascorbic acid and total phenols were 0.27£0.06 mg/g and 0.047£0.002 mg/g, respectively.
The DPPH radical scavenging activity and reducing power of the water extract from Korean gold kiwifruit
was 86.87% and 1.96 at a concentration of 25 mg/mL. The water extract showed considerable antioxidative
activity against linoleic acid autoxidation in a dose-dependent manner.

Key words: Korean gold kiwifruit, chemical components, antioxidative activity

M B

7191 (Actinide deliciosa)s Tl vH-3H Acinidiaceae) ©h
HWtF-Z(Actinidia)ol] <349, LA G4 zlete 2-5-0]
T QA FdHr2A AR = B2 AT} fFHog
o] AujR o A -’3‘411 7]&0] 15°C o]3}2 W& 7}A]
%E A el 7]—%?1 22 4A k). FHAM=
19774 =0 FEAFA AR el Aol 72
P 2 NE E-%S_ Ziste] AdAME Azt Fagr
Aot AlF= A GeA Al glod, Fo AdAE=
A6 s, dE, vA4, AE, 33, o3, Az} A
(219), AF=(18%)9] HAFT, %zﬂT& SollA A= 2
N, AuiEE EF£-L Hayward, Abbott, Bruno ¥ Monty
ol 3len], o] E-& Ichang gooseberry, monkey peach &
sheep peachZ% Ea|o]z]z Qlch2).
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7191 7134 0] Holuve g Foll wiA] slEa] &
429) actinidain®] g} glol A3 =4+, vlelsl C7F
FHsta dEFe] Az gFo] wol At el f%o]
e Hd 2 delx] rh3). 53] vl dake] Alx), 22
T3 vt} 2~3u] AR xow, Fo] EE3]c) 799
S4-9elE kst 4@ 5 ek Aol gle
2.2 48A 9y, FREY, FLREkolu 59 A A
I #hE e glen (), AdAl, 24k A 224t T 47
| ok EAgta 9le] 719 5/ FvE s
AR 7191 B/ F8 AFEA A SR &
4l actinidaing A-4-A 2 o] &3}7] $i§ Ba), A 2 &
Tl A A6, V1HE o183 AFY FA A4
e 2 AFHNEEAY AEY B4 g B3 A7
(89), = 71919 ¥/ AE £24(10), Hr| /Aol HA A
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860 AHE - o]dA

g 71919) Ak 2432 % FFFEA310)
Aol AF7} A5 ek et @A FelA ol
2 2HE 3t 719 Wige] AN EFole} v
209 vl4F e g Az gol, T EE EF A
o AFT ABAA 5234 ASALT LA 109
9] AT Bol EEEZA AFFIAGL oS @ A)
ABEFSE AT BT A9 2rARE e
Ho| Aatn Fert H& FA7192 uAm Qi Ao
o, A FUA ARE T Qe BP9 AR G2
A P 2 el B D AAN A7} DA
ARole} prsct,

2 ATl AL A ZAFONA AF Awste] WAL 7
Qe S FEA9 ety 4Re B8 obee o
FEEEY PR BHE SA] TN FE5)909) 7}

FE AL B AREA AES ARl 97 rlzAne
Fg827} o},

ha [‘-[D: l"ﬁ

E o

=
B A AL23 334 F=519) (Actinidia chinensis
PL)= 2006 109 A 247 FHd7IeAE oA Al A
A i‘:ﬂ% &3} 2°C°1]/‘1 A7 A 54E A
ks A& &4 3
—4 Az %é 7:15‘_?& F=7]4 100 goll £
F<= 500 mL*g 7¥ete] BF &2 F 93 4 F53y
AL EFEFEE YARASIPA Aol A-&3l4c)

+ pH meter(ORION, USA)E ©]
sl om E41E 0.1 N-NaOHZ A4 3] cit-
ric acidZ 34k} 4l 1, B} E & Abbe refractometer(501-DS,
Japan)E &A3lglen], AxE HAA (Minolta CT-310,
Japan)E ©]£-3F] Hunter values(L, a ¥ b)E A4 3}%ch

< AOAC i (15)e whet oh-3-7} 2o &4 3}
Aok FEFEFL 105°C A F =g 25t 4tEs
3L, 2 AL auto-Kjeldahl®, 2A4H2 Soxhlet &4
A8 FE3t AP T, 2ARFE 1.25% H504 2

NaOH & oz =382 550°C JA 3oz 233]

LI

gov, 7 9] vl YRES 7HEA FALR(L e
Wik
27|48

TR AL 7 A2 1 gol] Eal-LN(HCIOs: HS0: :
2 7}ste] dt(hot plate)oli4] FHo=
&3 F 100 mL2 A-8-3te] o] Z(Whatman

iR - 547

No. 2)% ¥ Inductively coupled plasma(Aton scan 25,
Thermo Jamell Ash Co., France) & 24319 th(16). 2=
71 % RF powert 1,300 Wol™, analysis pump flow rate:=
15 mL/minZ 3}% 2, gas flowst plasma: 15, auxiliary:
0.2, nebulizer: 0.8 L/min& 3}o] BAstaich

walg

Freld £4L 7 A 5F vH3 $ Choi Sol 3 v
(IN22 fe9d FE& A2 vk 022 pm membrane filter
2 o33 F Seppak CisZ A4 L i AE-S AAg
t}-2 HPLC(Hewlett packard 1100 series, USA)E #4335}
9t} Columne Aminex carbohydrate HPX42-AS A}-&-3}
13, solvents} flow ratet= 80% acetonitriles} 1.0 mL/min,
detector= RIZ 3}¢1 3, column 2%} injection volume--

74z} 40°Ce} 20 uLe] et

Z otoli it

A 8E dA% #sle] 6 N HCl 498 718la Algd st
o] heating block(110=1°C)el| 4] 24417t E-aF 723 A1 21
¥ glass filter2 {33 o HE HAAF5S7](EYLYA,
N-N series, Japan)& °©]-8-3}] HClE& A|Aslx SH5=
33] AA7 g AEE3te] sodium citrate buffer(pH
22) 2 mLE 483 ¥ 0.22 um membrane filter 2 of 7}5t
o o & o}m| 14}t 2}5-H-417] (Pharmacia Biotech, Biochrom
20, Sweden)E o]-§-3to] A 3tAch ¥4 o]-&-8 col-
umn-2 ultrapac 11 cation exchange resin(11+2 um)Z A}
4319 2, flow rate®} bufferi= Z+zt ninhydrin 25 mL/hrek
pH 3.20~10.02.2 3}¢d.em, column %9} reaction &%
77} 46°Ce} 88°CE shglxr, BAAIZHE 44% 59k B4
st et

Feloto| 4t

AR 10 g9l 75% ethanol 50 mL-E #~7}8te] homogenize
o JA1E-E)(3,000X g, 20 min)stx, 1 AR -2 3]A
FZ71(EYLYA, N-N series, Japan)Z ethanol2 7
A719] WS 23] WkE-sl9lt). Ethanol2 ®5F A|A
DW.E o434 25 mL= A 4-8}e] 5-sulfosalycilic
acid(50 mg/mL)E A 718+ vh& 0.22 um syringe filter=
gt AdE olv At AEEA ) (Pharmacia Biotech,
Biochrom 20, Sweden)Z ©|-§-3}¢] #4A)3}gdr).

& 5

oo AL

o °H

oLt

A& 5 goll $54 100 mLE ¥ol #a7 = #3417
t}S 0.22 um membrane filter2 £3pH 02 o A7) o}
Sep—pak Cig cartridge® EHAIA H£5F AAF F
HPLC(Hewlett packard 1100 series, USA)Z #4}s}ic}
(18). ¥4 =H Z columnd ODSE 214314 %, flow rate2}
mobile phase= 2}t 0.5 mL/min®}t 0.19% phosphoric acidE
Abg-3t9 o detectord A UVE 210 nme)gich.
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A& 2 goll 20 mL9] 10% metaphosphoric acid& 7}8}+]
10%-7F #5171 F A Fake] 5% metaphosphoric acidE
ol #A3g ohg F43549 A &5 100 mL mass flaske]
2713 A5k 5% metaphosphoric acid 2.8 47|15 A2
% mass flaske] §3te] 100 mL2 A3 & 022 um
syringe filter2 <I5}3le] HPLC(Hewlett packard 1100
series, USA)Z #4319}, Columnd p-Bondapak C18
(39%30 cm, ID)E A3+ 32, solvent?} flow rate= ZH7}
0.05 M KHoPOs ® acetonitrile(60:40)3 1 mL/mino2 s}g2
=, UV} injection volume2 254 nm$} 20 uLeo] KtH19).

Z phenol

4 $£9 01 mLo FF5 3 mL, 0.016 M potassium
ferricyanide(KsFe(CN)s) 1 mL, 0.01 M 4+ 344 (FeCla/0.1
N HCD4E-9 1 mL& 93 £33 F 1587 sk, kA
A(H0: 1% gum arabic:85% phosphoric acid=3:1:1,
v/v/v)E 5 mL A71E F 700 nmelA] FRES SAsGL
o}, ZA]2M4k(gallic acid)2. 2 #A33 AT 02 s
FArstod oH(20).

DPPH 2icjzt A gy

o] ¥E9 J5FEEE 1 mLd AL 15x107° M
%7} S|4 § DPPH(1,1-diphenyl-2-picryl-hydrazyl) £
B 4 mLAE vortex 2 FUHA 3 1S A4 302
7k A3 3 517 nmell 4] F-34 = (optical density, O.D.)&
A3kl =@,

ey

Yen¥} Chen®| W (22)e)] wle} o] Fxo] d422l
2.5 mLel sodium phosphate buffer(2.5 mL, 200 mM, pH
6.6)2} 1% potassium ferricyanide(25 mL)& &84z &
EHES 50°CollA 208 E<F incubationA|Zl THE- tri-
chloroacetic acid(2.5 mL, 10%, w/v)& &7}8le] 650 x gol
A 1022 AL side). A2 4 GG mL)) &
0]29+(5 mL)¢} 1% ferric chloride 1 mL& A7FA7 3
UV-spectrophotometer(Shimadzu UV-1601, Japan)E o)
43ted 700 nmellA FHEE ZA sk}

Antioxidant activity

Cap test tubee| o= FE(25, 50 mg/mL)¢] Fx7]9]
d52E(1 mL), linoleic acid(0.13 mL), 99.8% ethanol
49(10 mL) # 02 M phosphate buffer 4% (pH 7.0, 10
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mL)E& 3A7FE ¥ FF5E o188l & 49 HZmlt HE

oA incubationA1 %! ¥ 0.2 mLE #3te] 75% ethanol $-
(9.4 mL), 30% ammonium thiocyanate 4-9(0.2 mL) 20
mM ferrous chloride-3.5% HCl €94(0.2 mL)& ~}3}3L A
&3] 38 Fd 500 nmelM FF=F £ 89oH23).

EAIXz2

EE AYL 3 HbEstgl o, SAX = Window 4
SAS 80 versions o|&3te] HAMEA(analysis of var-
iance)& A A13k¢l 2], Duncan®] ©+& 91714 W (Duncan’s
multiple range test) 2.2 #2432 73 s tH24).

ot o oE

pH, &%, ML U ME

g4t F=7)919 pl, 9E, A= 2 AEE 53 A
+ Table 153} 2t} & pH 443+0.16, %% 17.01 +0.04°Brix
2 FAE 0.8210.02%0] oM, A= F w75 vdehie
L3k 49801024, AE5=& velll & agtS -6.7910.02,
FA =S JehglE b 197240182 el Gil &
(25)2 Hayward £%-9 71915 -5°ClA 94 &<t 243}
HA 7 mme] FAZ AL A AdslA] o HUg o]
3t pH, AAAE 2 Lake $4T A7 pHe 350~352,
AAAEE 090~1028 A7 74l wel & 2}po] 2 nelx|
skot W& JellE LakE A 27] 399701999 A
o] A1 3dA Hxdatr] ke 719l 47172 23]8 o] Yo}
A& Age gy Rystgd.ed, Kimd Ko(26) ok}
W (Hayward F5)& HA7|7t 7l oie} pH 2 A4S
E 54 A5 pH 31~32 2 AAAE 12~148 Jehy
Aty B.3w3}e] Hayward £%9] 7194} ofclal = o) 3}t
A F4 EAo] vlxd A9E Yo £Zo] &
AR 7199 ol3lety A EAAE o FolE
el ok o]l Aulex, 2ok S35} e auigka o] 2}
olet FF9 AolellM 2= Avtz yzRc),

et
T4t T4 A S 243 AFN(Table 2) 4
i 786212.26%, M FALE 163611.23%, 246
1.99%0.13%, =% 1.34+£0.25%, 3% 0.99+0.26% 2
ZA 0.7010.06% w22 vebgrh Lee S(1)2 g4k
ool £ 2 Sxe) waEl dubg e 24 A 43

o

b Elis

Table 1. pH, soluble solid, total acidity and Hunter’s color in Korean gold kiwifruit (Unit: %)
. g ! 1
pH Soluble solid (“Brix) Total acidity (%) L Hunteras Tane b
Gold kiwifruit 4.43+0.16" 17.01£0.04 0.82+£0.02 49.80+0.24 -6.79£0.02 19.72+0.18

YMeans+SD (n=3).
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Table 2. Proximate composition in Korean gold kiwifruit (Unit: %)
Moisture Crude protein Crude fat Nitrogen free extract Crude fiber Crude ash
Gold kiwifruit 78.62+£2.26Y 1.34£0.25 0.70£0.06 16.36£1.23 1.99£0.13 0.99+0.26

YMeans+SD (n=3).

Table 3. Contents of minerals in Korean gold kiwifruit

Minerals Content (mg%)
Na 2150+1.58Y
Mg 12.46+1.76
Ca 23.84+£2.10
K 265.86£5.00
Mn ND?
Fe 0.55+0.09
Zn ND
Cu ND
P 71.82£9.18
Total 396.05£12.60

Y“Means£SD (n=3).
Not detected.

2 Hayward, Abbott ¥ Bruno &F4] zhzt 83.79, 83.08
2 8240%°lew, FAM 4.37~457%, = 491~
513%, 23 & 435~515%% W sle] R u|=g A}
E Rdoy =AY, 2oy 9 238 ek B A9
Ao}l AolE Rgich

2142

Ak FeF19)e FHE e RS BAT A
FH(Table 3) & 650 3], FAHNLH, 1 F Kol 265.8
+500 mg%E 71 wol FGEe] 91l P 71.82+9.18

3 ek Zhzd 217£021%, 1.86+0.11% 2 1.04
+0.18% % ettt Matsumoto 5(27)2 £47]7F St
Hayward % 71919 el &3 M8 &A% A5 &+
8 F213-2 fructose, glucose @ sucrosegd o™, 27| 5
o 3Feke Zhh 2.77%, 2.67%, 047% -2} A3 5l F) o =
4.88%, 500%, 1.19%Z freld] FaFo] Frtste] 4712
o] ZA#gte| wel Rl ko] Srlsle HoE Ry}
Ak

ofoll=At & o] it

Pak 2271919 & olvl AkS ¥-413F A3t Table
59} zo] & 17F0] £&|, FAH= 1o, & ofn| At 2
626.07131.40 mg%°] 51, FErolw] Al ek 23847+
17.39 mg% 2 e}, 2], A F 1739 & olwlA4t
Z= F=7]99 F2 opnx4le 2= glutamic acid(86.51
1558 mg%), aspartic acid(85.50+5.37 mg%), arginine
(48.80+4.91 mg%) % lysine(41.30+2.58 mg%) =22 1}
ebytcl. Walton 5(28)-2 Hayward =2 7199 o}vlx4t
ZA 2 FFE AT A F 1259 oiviite] ¥4,

o Opte

¢

Table 5. Contents of total amino acid in Korean gold
kiwifruit

Total amino acids Content (mg%)

mg%, Ca 23.84+2.10 mg%, Na 21.50+158 mg% % Mg Aspartic acid 85.50£5.37"
12.46+1.76 mg% <22 veldr}. Samadi-Maybodi$t Threonine 36.74+1.96
- A uo E]-}\]- = Xz o B h-R Serine 3842+2.12
Shariat(2)€ HolAL 710 F F32 2 FALE 725} Glutamic acid 8651558
Cu, Mn, Fe ¥ Zn} Na, K, Ca 2 Mg} 2-& #7484 Proline 30.04+1.10
27t 2% A} 4FF 25 Fesl Ko| Hayward 2440 ppm iiYC%ne ggg; fgg%
anine s T O.
i’]— 0.400 W/W%, Monty 57.80 ppmi}' 0.25 W/W%, Abbott Cystine 17.32+3.63
2440 ppm¥} 0.38 w/w% 2 Bruno 67.75 ppm¥ 0.320 Valine 39.72£4.30
Methionine 10.88+2.35
o/m o
w/w%E B vrebskela y_ﬂw 71919} F5ol A o Tsoleucine 3284=325
o] 718]ell 71 ®ol Eof gl TS Koz B AY Leucine 35.29+2.13
3 ol z Il AE Tyrosine 15.00+4.91
Az A ,119,3{11]- Phenylalanine 24.50+2.26
o Histidine 17.20£3.87
weld ) Lysine 41.30+2.58
G4t e FirE e el BT A Arginine 4880+4.91
i Table 49} #th &, Ze7|9lode ¥ 3572 fr22el Total 626.07+31.40
A8l glen, 1 FF= glucose, fructose ¥ sucrosedd "Means£SD (n=3).
Table 4. Contents of free sugar in Korean gold kiwifruit (Unit : %)
Sucrose Glucose Fructose Maltose Rhamnose
Gold kiwifruit 1.04+0.18" 2174021 1.86+0.11 ND? ND

UMeans+SD (n=3).
2Not detected.
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Table 6. Contents of free amino acid in Korean gold
kiwifruit

Free amino acids Content (mg%)

O-Phospho-L-serine 1092+0.13Y
Glycine 0.34+0.03
L-Alanine 4641032
L-Valine 1.72+0.04
L-Methionine 2.21%0.09
¥ -Amino-n-butyric acid 759+0.44
Ethanolamine 0.91+0.02
Ammonium chloride 15.71+1.20
L-Lysine 1.50x0.12
L-Histidine 1.23+0.11
L-Arginine 62.52*+2.30
Total 109.29+9.36

"Means=SD (n=3).

FAHRLH, 53] 719 dfE e F2 okAte
2+ glutamic acid, aspartic acid ¥ argininec{gictz 23
ste] & AP Ao dxsh= 235 el f2lof

#] 3 A& Table 6% 7o) & 11522 Yejygton, & #g
obw] At ek 109.29 mg%yl L, FE7)¢9 F4& galof
n A0 2 arginine(62.52+2.30 mg%), O-phospho-
L-serine(10.92+0.13 mg%) ¥
+0.44 mg%) <22 vyelyto)

714 HERRl C 2 & HiE

??_51’"& =199 F714, vlEEl C 2 HEges
A& AF = Table 73 2t} F=7199 8 f7)4H
quinic acid, citric acid ¥ malic acidZ e}t o, 1 ¥Faf
& 77} 665+0.21 mg/g, citric acid 4.82+021 mg/g 2
‘malic acid 162+013 mg/g )itk 55?‘& BlElnl C ekt
% sE3e-2 27 0.27£0.06 me/g 2 0.047=0.002 mg/g
2.2 vepydr} Kim3 Ko(29)& 354 & A°J e o)
714 £ A3} malic acid, citric acid @ quinic acid
7t AA ) F Y] 8 F)4e 2 B3] quinic
acid’b Wol AE= g 2n, AA ¥ 2= malic acid®] T2}
ol & vttty Baste] & A3l Ao} FAMe A
Ak Gil 5(25)2 Hayward £E2] 7]98 -5°Cell4] 94
T AAEA 7 mme] FAE 2AE AT AdeiA] e
FedS o] g3te wielwl C 3tk & AEFFS A
A3 AekabA] o2 71919 A% vlERl C AT 0~
45 mg2%)3t ¥ slEdF W (A AT 3~4 mg%)= AY
A2, AT 719 & duddes 940 Wi}
Rt vietal C ke A 77| zbe] Aol wal 1
o) Ftastctz Bwsiglc)

7 —aminobutyric acid(7.59

_1[)1-
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Fig. 1. DPPH radical scavenging activity of water extract
from Korean gold kiwifruit

il F2719 d4FEE-S ©]438o] DPPH radical
2AEA %%‘W} A= Fig. 13 2ol 43289 A7}
FX7} F743tel wiel A x4 .2 2 DPPH radical 27484
AA T= fEA 2 Frhste AgE vehlle] A543
£ 15, 30,62, 125 2 25 mg/mLe] FE2 HrlelgdL d&
14.17, 26.89, 45.22, 69.59 2 86.87%2] DPPH radical 273
A& 27 Bk 393 = DPPH 27843 593 5
=7} S el wel 209 94 Frlske A2 vehde
W, d4FEE 15, 30, 62, 125, 25 2 50 mg/mLE H7}s}
& w 027, 043, 0.73, 1.22, 1.96 ¥ 3219} s4%L 7h7}
el slth(Fig. 2).-Linoleic acid® 7]A & o]-4-3}e] Z=7]
A deFEE A7) o AR A A A &
S 34T A3= Fig. 37 2t &, 2T A7) 73e]
7333 el whet HatstA A Y Ao B2 FRE A7} A
S84 F7kshe s 1ol v 2719 44325 50
mg/mLE 371 AR e A7 8441374 A] HAks}
Ao AL AA s A& A4 5 3%t} Motohashi S
(13)2 wA DAl ZESPRI T=7]9] 5 4l o} A&, vijut
¥ 4 70% vEg 4vE o)83l9 silica gel column
chromatography & A A3te] & 167)¢] 2858 A=3 =
superoxide anion radical 27 A& ESRUFH-& o]-4-3}4]
SR A3} ol AE EHE 257} 0% vivhe £3E 550]
positive control2 AH-3} gallic acid @ EGCG} -§-AF5HA|
ESR signal intensity & A &jél= Ao g B v} =
Dawes®} Keene(30)2 7]$] 24| §H8-50] 9l= phenolic

Table 7. Contents of organic, ascorbic acid and total phenol in Korean gold kiwifruit (Unit: mg/g)
Quinic acid Malic acid Citric acid Ascorbic acid Total phenol
Gold kiwifruit 6.65+0.21" 162%0.13 4821021 0.27+0.06 0.047 £0.002

YMeans+SD (n=3).
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Fig. 2. Reducing power of water extract from Korean gold
kiwifruit.
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Fig. 3. Antioxidant activity of water extract from Korean

gold kiwifruit.
® Control, O 25 mg/mL, ¥ 50 mg/mL.

AFESY 24 2 28 HPLCE £43 A3} hydrox-
vbenzoic acids, hydroxycinnamic acids, flavan-3-ols %
flavonol glycosides®! 71 2.2 B 313}e] o] & 33 EFo] 7

99 72 Pash BYL deile 2UA ez AR,

Q (]
= =

A4 ZE7INE 7154 AE AR E S s
7] 1% 712A 52 &4-3] st sl o st
AL A F=7)9)9) pH 443+0.16, = 1701+
0.04°Brix ¥ #4F%E 0.821+0.02%°]91.2., Lgk 49.80+0.24,
azt -6.79£0.02 2 bzt 19.72+0.182 e}l dubdre
8 T862+226%, W 1.34+0.25%, AW 0.70+
0.06%, 24 1.9910.13%, 23] % 0.99+0.26% 2 7}4A4
FALE 1636+1.23%019 ) F71A#-2 Na, Ca B K2

2 7 ke 7b7} 2150158 mg%, 23.84+2.10 mg% =
265.865.00 mg% vt TE719 ) i e 8T
L 2= sucrose(1.04+0.18%), ghicose(2.17+0.21%) =2
fructose(1.86£0.119%6)312.#, 7} o] ghf-=le} gl of
u) Ak glutamic acid(86.51 +5.58 mg%)9 3, 74 J-&
olr| Ak 2 2 &= tyrosine(15.00+4.91 mg%)oldtl. 714k
< quinic acid(6.65+£0.21 mg/g), malic acid(1.62%0.13
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