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A Comparison of Nutritional Components of Loquat

(Eriobotrya japonicalindl.) Powder in Different Aerial Components

Hwan Lee - Yeon-Kyoung Kim - Jae—Joon Lee'
Dept. of Food and Nutrition, Chosun University, Gwangju, Korea

ABSTRACT

This study compares the major nutritional components of the leaf, flesh, and seed of dry
loquat (Eriobotrya japonicalindl.). Among proximate compositions, the crude fat, crude ash,
and dietary fiber of the leaf exceeded those of the seed and flesh, whereas the carbohydrate
content of the leaf was lower than that of the seed and flesh. The main component of free
sugars in the leaf, flesh, and seed was fructose. Total amino acids of the leaf, flesh, and seed
were 552.43, 63.00, and 260.29 mg%, respectively. Although the amino acid composition of
the leaf, flesh, and seed varied, glutamic acid and y—aminobutyric acid were the major amino
acids in the leaf, flesh, and seed. Major fatty acids of total lipid were oleic acid and stearic
acid in the leaf and seed, and the major acid was linoleic acid in the flesh. Major organic acids
were oxalic acid in the leaf, maleic acid in the flesh, and citric acid in the seed. Vitamin C

leaf and flesh.

content was higher in the seed than in the
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2, 718A9, 7o, 9hd Bl BE Sl Ao
thal gelA Ja(Yook 1981; Lee 1982), o|& <laf
T B Lo E Hgh oS T is) ®IE
ko g Algs] goi(Namba 1994), Whang et al,
(1996)¢] A7rel| oJshd Hloh= Rzt A=
hdHE ARSE] gkl skler, Hlvk Qo=
sesquiterpene 2] ferulic acid, nerolidol B3] &
o] skFEo] lom(Lee et al, 2004), triterpene AlY

9] 3}3HE-2A] ursolic acid, oleanolic acid, maslinic

Sg

acid, tormentic acid, hyptadienic acid 5] %o
9Ja, terpenoid$} flavonoid 9] 3HE-S thaF -
3L lof, s, ksl §4F, dEdHe] ¢ &
P& Fo] HEIL QItkChoi et al, 1992). H]3}
Ael= polyphenol 3F3HE- 3} amygdalin 50] 3+
o] 9Jo] AkelA] AEYAS 7FAA7)E Skl wat
E zZl=tha By o m(Nazato et al, 1994
Shimizu et al. 1996; Jung et al. 1999; Taniguchi et
al, 2002), kaempherol B¢} chlorogenic acid %
o] FHiEo] ol B ATHShimizu et al, 1989;
Jung et al, 1999),
v|g= AW, Bl 2, 7 5 2] 1R &
31, F5olli= carotenocid WAE o] FHFEo] )
th 53] AW o] S8l fi7lite] Has
of ok el vlste] @i Hlw A o Tt
o] 78k Aol EAHoIH(Yook 1989; Cho et al.
1991), =%, A, A 55 v=s b 47 o8
I JAtHCho 1989), H|T} F-5&2 ofg] 714 o]2%
JS T OPtq 71520 Holt = A H
J]r—4 *H]&/ﬂ 7}7}X] FFE el 71=39 %
= 2% A 9 A
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o FHT SolA vt deigt A A2, 7]
2 SAgo) st Age Aoz gherEo] v
18 AgEsRo e $A45 glof 1 A

o] S7FskL Sl FAlo|lE AlEStel &8 5 3

[e]
3% RS Wi RIS

1

B A& o]| A8-¥ 8IS Eriobotrya japonica Lindl.)
Aufe} ele 20124 69 AzpdE BIxA| AEw}
S(Natural food-http://www,0808.or. kr)ollA] ]
sho] dulls A5 K2 Felste] ARgER o, o
5, A B ols A, A 9 g S 1A 70T
FAAxT) Azt 72 vl F 70T oA
YERdshas AR ARSSEoH, 72 AR
off tigk A5 42 33] whE AAEYT)
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3. |7dl ofo|At 24

8] opm|icale] BAo =4 Axd B A8 2
goll ethanol 20 mL< 7}t
=t mukste] 1,900xgollA] 20871 YAlEseda,
ZAtel ©hAl 75% ethanol 10 mLE 3H7}ske]
homogenizer2 104 &< HFE F 1,000xgollA
2083 Al kit dele deke] kS
3l & SHR 83A1A sulfosalicylic acid 20 mg&
A7rete] 4CE 1ARFERF AR o Bl 1,900

T homogenizer_‘?_ 10



xgollA 2087+ YAE2]3F & membrane filter (0.2
um)Z JTA)A oAt AEEA 7](S433-H, Sykam
GmbH, Germany)2 A% £2I3}3]c},

kA B4 AOAC International HFH(1995) <]
Fote] Bkl ZF F9E AR 5 g¥E warming
blenderel] €3l chloroform 10 mL2} methanol 20 mL
2 7kska 287 w238k S, chloroform 10 mLg
o 7Fst —?—F— 3023t skt ot F 3081k HJZ]
3t & =S AL T NaxSOE 718fe] &
@%L'%?r’s}ﬁ‘:}.
A 100 mgS toluene 5 mLol| 838} Wungaarden?]
U (1967)ll whel BFsMethanol2 wlEa}ste] Gas
Chromatography(GC-17A, Shimadzu, Tokyo, Japan)
2 wshl

T}S- rotary vacuum evaporatorz.

5. HI|E}2I EM
HlEpTl AS HlER E 2 21 Z32%(2005) 9]
AFHHS v)Zom —rﬁﬂ‘GP%i‘i} AE 05 g,
1 ethanol 5 mLE Z5}e] 80C
|4 1087} 7}dat & 50% KOHE 0.25 mLS 3
7¥slar 2087 743 e SRS 24 mLS} hexane
5 mLE 7}3ke] 1,900xgolA] 2087t YAEE]8l et
Mg F2] F hexane 40 mLE 7}shar QalRe]
slod ’2}721‘—’3:% —E‘.—El@ ﬂ*‘ THTE 7}0}"4 1027t

ascorbic acid 0.1 g &

‘6]—04 Na,SOE ©<3}al rotary
vacuum evaporator2 hexaned FR}EE3
HPLC(LC-10AVP, Shimadzu, Tokyo, Japan)®Z &2
3ot HlER C ¥7ke 7t 258 0.2 #m membrane
filtler® &j7sle] HPLCE #A3lrh. HFFAe
L(+)-ascorbic acid(Shinyo Pure Chemicals Co.,
LTD., Tokyo, Japan)& ZFAIFO 2 AL83le] HF
F57F 25, 50, 75, 100 ppmo] EHEZ BFEIAS
gstel AR,

6. 2712 24

713 248 AOAC International B (1995) ]
w2} HFEek. AR 0.5 g, 20% HNO; 10 mL g
60% HCIO; 3 mLE Fate] FrEa)d 7= 71 gt
%, 0.5 M HNO;2 2 50 mLE A-83F9ch. 243
H 3F8HE £F 5, thE vialoll 8 mLA FHa}od
L A o}ﬁi—L 0.5 M HNOs& thE72 3t
FEA(AA-6501GS, Shimadzu, Tokyo,

K

712k #22 AOAC International ¥ (1995)¢]

2 1 goll =77 50 mLE 78t 80C G
4ARE 718 T2 Whatman filter paper(No, 2)2 o3}
3}, ]S rotary vacuum evaporator® 7953
T ZHEE 10 mLE A-83}1e] Ton Chromatography
(DX-600, Dionex, USA)Z X3}t

8. 8% &M

TAZ 42 Gancedo WH(1986)9l F3he] A
AlBFAEE. A& 1 goll 80% ethanol 50 mLE 7|5l
heating mentledl|d] 75C=Z 5AIZF 7}g3k o2
Whatman filter paper(No, 2)2 oj¥}slal ofHg
rotary vacuum evaporatoro|A] ZHbE<E & 10 mL
2 A83}e] Ton Chromatography (DX-600, Dionex,
USAE % 7%9] Hfructose, glucose, sucrose,

rhamnose, fucose, maltose)S FX13}%c}

9. S72A
WE HPe SYHow 33 wE Aol Qe

Az, 2 Agex] dofxl A= SPSS 18.0 P/C
package(SPSS Inc., Chicago, IL, USA)E o]-&&}]
A Bell. ARE B = BEQAR BA
ShAaL, Al Fek o o] HatA] A4 ddulA] &

B

2HEA (one-way analysis of variance)< 3F & 5
2 fo0Ad HAL pl0.05 F=olA Tukey's testES
o]83led AFS 74 (Post-Hoc test)3F3AT}.
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1. Yuk
B AoA ARgS v Bde] RS, 9,
A% 7] (dry basis) ¥R SHFS Table 13}
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)
el =gkon, =AM, 23R 9 2ol
Sheke vlgh glo] Ao} 5o ko] f-ofsH|

et ©rshE e vlgt 53 A7t Sl w)

3Fo] §-oJ5A) E=gkth. Bae & Shim (1998)0] &=k

Hjgh 75, 9 2 Ro] AR FEIE(wet

basis) 02 X131 Ay} Fot A slak= Zk7) 1 44,
5.23, 4.31%, A ¥ 0.4, 3.25, 0.76%, %3
B3RS 122,571, 7.50%2 UERYT) B8 Lee

& Kim(2009)0] B]g} ¢lo] Udubdi s sk
A} el 3379, ZA 0.26%, Z3E 3.43%

2 Ueith, 2 AFEe vjaprt AT At H

ste] ezl A, 238 o] o =4 YEl

Wk olglst AR Aol Hlgte] F5 9 A)E
7, vlgke] A3 A7), Az el afolz 710" A

o2 AtmHErt

B 2ol =

2. 2ot

uls} ko] RePE@HE, 9, ) freloprlite]
T Table 291 2}, F 1052 frelopleito] 4
FHRLoR, % olleal Feke w7, o) Ul Aol

242y 63.0 + 3.67, 552.43 * 26.87, 260.29 + 11,34

mg%0| e}, opr] =t 5 B3}k A= phosphoserine”}
10750 + 7.61 mgwz 713 =gkm, Hg 9o
glutamic acid7} 232,42 + 12,75 mg»= 7} =7
Yelgen, I th&2 2F proline 522 YERIT]
Bae & shim(1998)¢] =2k H]uke] Fof f-elofn]
RS B8 A= glutamic acid7} W9 35,
2 R oA] ZEz} 56,96, 280.22, 74.79 mgW=E 71 =
Al YeREaL, y-amino-n-butyric acid?} L3} #ollA
116,603} 50,72 mg%2 YERE O ™| prolined ollA]
131.82 mgh 22 T2 A o2 HuE} Lee et
al.(1996)2] A+ AI= glutamic acid?} 7 =7
Rt 2 A3e vlsgt 29E Bt B9k QY
A2 whAlE 2 3t =2t oS vlwgh Aol ofahd
ZFololl M= ofm]izAte] alanine, cystine, proline,
valine, threonine®] =0 &2 ghafo] &ghom =} <)
oll4+= alanine, serine, valine, glutamic acid, proline
o] =02 FheFo] Eqh=tl(Jung et al. 2004), ¥ A3
o= glutamic acid, proline, y-amino-n-butyric
acid, phosphoserine?] &0 2 ZA}E o] 21&2] 7
off el Slo] freobr|=it 2Add Atelrt USS

9% gk,

3. Xy
uls o] ReAWHE, 9, H) At 2AHE
2he w3}

Table 33} 2t} 74 A 5 EsAR-
5ol A] stearic acid 35,04 = 2,18%, lauric acid
10.25 £ 0.32%, myristic acid 1244 = 0.55%,

Table 1. Proximate compositions of loquat powder in different aerial components

(unit: % dry basis)

Items Flesh Leaf Seed
Moisture 485 + 0.217% 2.78 + 0.13° 3.35 + 0.35°
Crude protein 0.15 + 0.02° 6.74 = 0.31° 5.51 = 1.03°
Crude fat 1.03 + 0.01° 7.87 + 0.38 1.25 + 0.19°
Crude ash 3.55 + 0.11° 6.99 + 0.15° 2.89 + 0.34"
Dietary fiber 407 £ 027 4361 + 1.31° 425 + 0.08
Carbohydrate” 86.35 + 2.87° 3201 + 1.83° 82.75 + 3.13°

DCarbohydrate = 100—(moisture+crudeprotein-+crudefat+crudeash+dietary fiber).

2All values are expressed as the mean + SE of triplicate determinations.

IValues with different superscripts in the same row indicate significant differences at p<0.05 between groups based on

Tukey’s test.
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Table 2. Amino acid content in loguat powder in different aerial components

(mg%)
Amino acid Flesh Leaf Seed
Phosphoserine 1.85 + 0.117<Y 58.30 £ 3.15° 107.50 + 7.61°
Proline 1.24 + 0.09° 12535 £ 9.33° 23.04 = 0.18
Glutamic acid 50.33 + 3.13° 23242 + 12.75° 66.34 + 1.09°
Gylcine 0.69 + 0.02° 2.55 + 0.26° 028 + 0.11°
Alanine 1.50 + 0.05° 537 £ 0.19° 0.09 + 0.01*
Valine 0.89 + 0.02° 0.60 + 0.03° 1207 + 015
Isoleucine 0.21 + 0.01° 705 £ 017 091 + 002
Phenylalanine 0.02 + 0.01° 20.15 + 0.38° 0.82 £ 0.04°
¥ —amino—n-butyric acid 592 + 0.21° 98.39 + 0.51° 4832 + 197°
Arginine 0.35 + 0.0 225 + 0.10° 092 + 0.16°
Total AAY 63.00 + 3.67° 552.43 + 26.87° 260.29 + 11.34°

DTotal AA: Total amino acid.

2All values are expressed as the mean * SE of triplicate determinations.

YValues with different superscripts in the same row indicate significant differences at p<0.05 between groups based on
Tukey's test.

Table 3. Compositions of fatty acids in loquat powder in different aerial components

(%)
Fatty acid Flesh Leaf Seed

Saturates

Lauric acid (C12:0) 10.25 + 0.327°% 9.02 + 0.21° 1391 + 0.41°

Myristic acid (C14:0) 12.44 + 0.55° 12.13 + 0.34° 10.11 + 0.25

Pentadecanoic acid (C15:0) 10.37 + 0.29° 6.43 + 0.19 523 + 0.19°

Stearic acid (C18:0) 35.04 + 2.18° 38.54 + 1.18° 2172 + 1.07°
Polyenes

Oleic acid (C18:1) 24.88 + 0.87° 2805 + 1.04° 32.60 + 1.60°

Linoleic acid (C18:2) 7.02 + 052 583 + 0.61° 16.43 + 0.81°
Total 100.00 100.00 100.00
SFAY 82.10 + 3.67° 66.12 + 1.99° 50.97 + 2.91
PUFA? 17.90 + 0.81° 33.80 + 1.08° 49.03 + 1.71°
PUFA/SFA 0.22 + 0.01° 0.51 + 0.02° 0.96 + 0.04°

USFA: Saturated fatty acids.

PPUFA: Polyunsaturated fatty acids.

YAl values are expressed as the mean + SE of triplicate determinations.

“Values with different superscripts in the same row indicate significant differences at p<0.05 between groups based on
Tukey’s test.

pentadecanoic acid 10,37 % 0,29%2] <=o|QaL, H]s} acid 6,43 £ 0,19%, 1|3} R)ollH3= stearic acid 21,72
SJol|M+= stearic acid 38,54 £ 1.18%, lauric acid 9.02 + 1,07%, lauric acid 13,91 =% 0,41%, myristic acid 10,11
+ 0,21%, myristic acid 12,13 % 0,34%, pentadecanoic =+ 0,25%, pentadecancic acid 5.23 £ 0.19%7} 7Z&%3]
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. EXAARe H]gl 3-5-0lA oleic acid 24.88
£ 0.87%, linoleic acid 7.02 £ 0,52%, H]3} YoilA
oleic acid 28,05 % 1,04%, linoleic acid 5.83 £ 0.61%,
H]3} KoM oleic acid 32.60 £ 1,60%, linoleic acid
16,43 £ 0.819%7} AZHIL, o]5L v} Kollx] t}
weliich O 3 Bagich sk vk 29
o v} AS] 20] 2] AR E BP9
et al.(1996)2 T vlak K] AT 24
3} AF}oll= palmitic acid7} 23.72%% tFF
58 A0z gkt & 43 datelrz vt
A A oleic acid?} 32.60%= 74 Zo] sh8-5 Ao
2 Veht} xjo)E B, EIAMARS stearic acid7}
21.72%=2 7% A JERstTh

2y

uQL' o & 2

4. H|EMTI

Hlu} Bke] Rojd wlehyl A, E 2 C IS B
2%k A= Table 494 2t} 3} d-5ofA] vlER
A 0.103 = 0.012 mg¥%, BIEFY] E&= 0,054 = 0,008
mg%, HIEF G 1.050 + 0.045 mgo7t HAZH
22, v} Qoflx] HIERT A= 0.039 £ 0,007 mg, H]
BRI EE 0,096 & 0.009 mg%, B]EF C& 0.570 &
0.031 mgu’} AZEJck. H|T} Relx= HE A
+ 0.093 £ 0.005 mg%, BIEF E& 0.035 £ 0.006
mg%, HJEM C= 3,52 + 0,033 mg%7} & o] 1|
a #5, o 2 Kela 25 nell C o] 71
TS Aow e

HIEF A, E B C= dts} vEFI o= a4 9l
on o5 Fa B4 AAE A Aste] ME] AF
5}791 2E#2(oxidative stress)S $3IA7)= 75

& gFslth(Packer 1991; Lee & Kim 2009), £3

1

WlEFgl B S, A w0 AElN Ao 2t
Be v ZEE wus gues deld s
(Postaire et al, 1995; Lee & Kim 2009). Bae &
Shim(1998)9] Atelld Hluhe] 5, o Bl Aof|A]
njel ¢ deko] 17 1,26, 0.68, 2 4.90 mgoh b
Bt £ T AR gttt vigt ole SUiG
$19] 133 mg¥(Jeong et al. 200002} ¥ o] 125
mg%(Jeong et al. 2002)9l B|d}e] HIEN Co] &
o] At

9% V1A Ao HEHIOH, ¢] F Ca
3} QlojlA 1892.60 £ 21,33 mgh® 73
L, K e vlak Aok 1519.20 +
10.55 mg%, Mg = H]1} oA 1038.22

10,10 mg%= 713 %A AZEUT} RS0 Na,
Fe, Mn, Zn $2o|Q1aL, Cud] k2 |9}t oJ3} Hjgt
A v THE Aoz eI Bae &
Shim(1998)9] AgtellA] Hlute] 35, Q1 K9] 7]
2 FeF F Ca FF2 747} 541, 2458, 588 ppm, K
ke 661, 1480, 1528 ppm, Na g2 86.6, 95.7,
107.3 ppm w22 %7 AE 1 A= A
Tk Hlgke] Fo 4 FU)Ho] Cadt Ko g2 2 4
A fARHA deistt) ksl ¥rlds deir
Fe, Mn, Zn ¥ Cu 5-& Z7F) wg} skslA o 1
2= 287132 Aot Sl Aew g Sk
(Rotruck et al, 1993), B3} Fex= 74 HO. 5 A|A
3l catalasee] FAAAAES 2 51' ko] AujollA] &
2t 282 vehlARE Ak HHE A9 doluk 7

-+

Table 4. Vitamin A, E, and C content in loquat powder in different aerial components

(mg%)
Vitamin Flesh Leaf Seed
A 0.103 + 0.012"*? 0.039 + 0.007° 0.093 + 0.005°
E 0.054 + 0.008" 0.096 + 0.009* 0.035 + 0.006°
C 1.050 + 0.045" 0.570 + 0.031° 3.520 + 0.033°

YAll values are expressed as the mean +

SE of triplicate determinations.

?Values with different superscripts in the same row indicate significant differences at p<0.05 between groups based

on Tukey’s test.



o Bl Aol ool Haskrast Badtl
A= ukg :
&= pro-oxidant® Z-g38l= FHAS 714
(Gutteridge 1995), Mn& MnSOD«] T34
A free radical& A|Ask=t] sty Z2F A
Zeolopie] A RalskEo] Zheiha Haslg
tH(Borrello et al, 1992). Cux SOD &4 9 H*%ol
Ztolw FRIZER Aol HyddiolAnt A
AF Al Fes} AR pro-oxidant2 28517 ©
THVan Campen 1969). Cu®} Zn& A elA
metallothioneindl] thsl] A2 A= #Al lo
W, 35 AdEgo 2 AdA IS FAlsR=
Ao 2 A& YrHChung et al, 1991), H]Tke] A
Zoll o]zt dlsl 7)ol shiE o] lo] Q1A

by

hydroxy radical& Fenton ¥H§-) %l

30
i)

>, Hm Rl oalo

s =

- T

H]u} ko] Ko {714k FHkS Table 63} 2t
% 5% 7ol AEHNoH, vint 5, 9, Al
X 22} oxalic acid §FEFo] 32,54 & 1,15, 982,40 =
12,58, 13,25 =+ 0,20 mg%, succinic acid §Fo] 0,96
£ 0.02, 0.93 = 0.15, 0.14 = 0,03 mg%, citric acid
S 501 + 0,17, 11.08 £ 0,77, 24.30 + 0,49 mg%
maleic acid 195.40 = 6,13, 45.56 £ 1,21, 1.22 =
0.14 mg’} A=EAc}. 283l fumaric acide= H]3}k
IolMs AEHA F%aL, vlat el vlak Aojx
Z¥7} 0,95 £ 0,16, 0,13 £ 0,01 mg%e] A=A}
Bae & Shim(1998)¢] Atel| <3l H|zhe] 75, 3,

Table 5. Mineral content in loquat powder in different aerial components

(mg%)
Mineral Flesh Leaf Seed
Ca 490.25 + 11.04%2 1,892.60 + 21.33° 551.71 £ 9.54°
Fe 713 £ 0.1 27.67 + 1.89° 19.67 £ 1.30°
K 658.45 + 13.47° 1,244.90 + 11.34° 1,519.20 + 10.55°
Mg 281.30 + 8.02° 150.10 + 3.78° 1,038.22 + 10.10°
Mn 542 + 0.41° 2032 + 1.37° 837 + 0.93"
Cu - - 535 + 0.75
Na 4952 + 287 56.59 + 3.41° 5840 + 1.12°
Zn 230 + 0.33° 408 + 0.19° 195 + 0.19°
P 2,035.00 + 28.09° 1,015.00 + 19.31° 4,026.00 + 38.21°

All values are expressed as the mean + SE of triplicate determinations.

?Values with different superscripts in the same row indicate significant differences at p<0.05 between groups based on

Tukey’s test.

Table 6. Organic acid content in loquat powder in different aerial components

(mg%)
Organic acid Flesh Leaf Seed
Succinic acid 0.96 + 0.02"? 093 + 0.15° 0.14 + 0.03°
Maleic acid 195.40 + 6.13° 46.56 + 1.21° 1.22 + 0.14°
Citric acid 501 + 0.17 11.08 £ 0.77° 2430 + 0.49°
Oxalic acid 3254 + 1.15° 982.40 + 12.58 13.25 + 0.20°
Fumaric acid ND? 0.95 + 0.16" 0.13 + 0.01°

AIl values are expressed as the mean +

SE of triplicate determinations.

?Values with different superscripts in the same row indicate significant differences at p<0.05 between groups based on

Tukey’s test.
IND: Not detected.
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Table 7. Free-sugar content in loquat powder in different aerial components

(mg%)
Free sugar Flesh Leaf Seed
Rhamnose ND" 3,391.84 + 19.84 3,122.05 + 22.08
Maltose ND 663.27 = 8.90 ND
Glucose 7883 + 2.717<Y 651.65 = 7.66° 137.45 + 347
Sucrose 1021.40 + 13.08" 785.40 + 9.31° 151.39 + 2.90°
Fructose 3064.21 + 23.01° 1,638.41 + 12.93° 1,325.64 + 1092

UND: Not detected.

2All values are expressed as the mean + SE of triplicate determinations.

PValues with different superscripts in the same row indicate significant differences at p<0.05 between groups based on

Tukey’s test.

Ao|A 22+ oxalic acidE 29,62, 1693.70, 11.30
mg%, malic acid= 201.70, 47.81, 0.54 mg, citric
acid= 4.52, 10.63, 25.70 mgw’} HEE A} &=k
Park et al.(1994)9] H]g} Qle] 712k /el thgh A
TollA= fumaric acid, citric acid, malic acid, maleic
acid, oxalic acid, succinic acid 208 & 6% 7&H
of 2le] s3hAl7]o] we} f71te] 246l AJolg Hol
= Ao AR,

ot
H|z} Rhe] Ropd AT ke Table 73 2
th F 7ES 24 ke 459 "ol %
o|Z fructose”} IFollA] 3064.21 = 23.01 mgh=
71 o]l AEFYor, YoM= rhamnoseZ}
3391.84 + 19.84 mg%=E, HoM= sucrose’}
3122.05 £ 13,08 mgu& 7P Bo| HZEth
Maltose= H]|I} I-SolXe v AZEYL, B9t
SlellA] 663.27 + 8.90 mg%, glucose:= H|T} &
ol & oA zHzt 78.83 £ 2,71, 651.65 * 7.66,
137.45 + 3.47 mgu7} 742 =t} Cho et al.(1991)
o] <ATtollA] Hlgte] gherate} mlste] RS H
A3l A3} e<eatoll A fructose, glucose, sucrose &
o] nlsd] vl3te] 2u) o)t Fle o= vl
Stk Bae & Shim (1998)9] <d-ol] ofahH Hja}e] 3}
5, %, Ao fEde F 65 Fol AZFHAUL,
xylose$} fructose”} vl5F 7AZE Ao 2 YePtomn,
Bae et al.(1998)2] HilofA] H]-’} o] e e

TO2 A VER

EH /\)\i

o

fructose, glucose & xylose 5¢] £ 2

vl 75, 9l 2 R R Rko] olletA RS
2281 Aal= 743 715(dry basis) 0.2 H|3} 5ol

A @kl 71 =7 ‘%E}‘;ifﬂ Hl9} QlolM= =

i, 22, 232, Aoldfart 7 2 Ae
2 Uittt feloprleake & 10&0] =Elem,

11 \]g} oA glutamic acid, proline =02 E7
VFERL, BT} A ollA] phosphosenneO] 7} %‘%71] s
Epsit}. vt o) Ik, 4 9 glo] A B APt

= E3RAQ stearic acidZ} 713 E‘—;—ﬂ] 74;‘&] A,
EE3A RS H]a} Rof|A oleic acid?} 7FE =71
AZH, vER C Ge wlsh Holn] 7h3 Eol
AZHN oM, HlER] A9k B A% ASHUT 771
A e F 9% AFHIeH, o] F Ca T2
sk Qo Kk Mg FeEe vlst A 714 B
AZEHJCE 71k Z 3%0] AZHJLH, oxalic
acid 3Fe H|3} Qof|A], maleic acids= B3} FS-of
A, citric acid= B]g} Aol 71 =A4) et 1A
G T 4%l A=EReH, o] F H5ell fructosest

olol| thamnose 3Feko] 71 =4 A&}
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