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Quality Characteristics and Antioxidant Activities of Commercial Jeupjang
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ABSTRACT

Jeupjang has long been considered only a local delicacy. So, it has gradually been
forgotten because its name and definition have not been established. This study was
performed in order to provide some basic data by comparing the  general components,
color, free amino acids, free sugar, organic acids and antioxidant activities between
commercial Jeupjang(GG, GD, IM, NJ, NS). Moisture contents, crude protein, crude fat
and crude ash contents of Jeupjang were 48.07~61.77%, 4.08~10.53%, 3.92~4.64%, and
3.63~9.95%. pH, titrable acidity and salt in Jeupjang were 4.32~5.50, 9.37~14.82
mL(IN-NaOHmL), and 3.27~8.90%. Amino-type nitrogen content is 42.05~ 138.83mg%.
Lightness(L), redness(a) and yellowness(b) values in color of Jeupjang were10.04~21.89,
18.92~28.80, and 17.16~37.56. The total content of free amino acids in commercial
Jeupjang ranged from 35.22mg% to 306.02mg% in which it showed wide variation among
samples. The major free amino acids were glutamic acid, aspartic acid, alanine and proline.
The major free sugars were fructose(0.31~1.60%), glucose(6.20~ 13.61%) and
maltose(7.34~10.01%). The major organic acids were succinic acid(29.08~ 103.62 mg%)
and citric acid(3.08~108.69 mg%). Total polyphenol contents were from 1.16 mg/g to 1.78
mg/g, DPPH radical scavenging activity is from 0.57 AEAC to 1.53 AEAC and ABTS
radical scavenging activity is from 1.58 AEAC to 2.85 AEAC. This result might cause the
differences of soybean composition, processing methods and brewing petiods. For the
succession of traditional fermented food such as Jeupjang, quality standards are required.
To this end, the standardization of manufacturing processes must be followed.
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SEivele] el B SEAFL AX9}
g ARe & 5 Jon, AFe dIFFe=
g, 8%, 257, A2 5o dddHg B
e AFE FYLR & vty gy
oA B el Fdd By ol oy
A4 PHA AL Ho St B4 5 2004).
F3 SRADABACEHLUMKEE), TEEXE
MED), JE4SAGET AR 59 &4
TR, AR, FA, ‘FUI T olgo=
T3 YLom(0] S - o|FF 1986; ©143F 1988),
AxHE Bh AFHEAFTAD) BT FAR
FEvelre] AEdEdEeld &3 g,
2, 1537 5% 2L 7RG e g 48Xy
oA @77kel] EeE g@rb "W Foldd 7}
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1. X2 Y Alek
B Ay A3 48 3 =2 A9 499
g UFdA FUE 559 ARE 20CAA
PYERF SHA B AMREPom, AR
3 FRE Table 19] ®7)8A F29 2 &
713 B REFOZ AME§ fructose, glucose,
sucrose, maltose, citric acid, tartaric acid, malic
acid, succinic acid®} 33H3EA SHo] A8
2,2 * -Azino-bis-3-ethylbenzothiazoline-6-sulphonic
acid(ABTS), potassium persulphate, 1,1-diphenyl-2-
picrylhydrazyl(DPPH) 2 Folin-Ciocalten reagentsi=
2% Sigma Chemical Co.(St. Louis, Mo, USA)®i

Table 1. Region and Composition in commercial

Jeupjang
Samples Region Ingredients
N S?ybean, Barley, Rye,
GG Rice, Malt, Red
Chungcheongnam-do
pepper powder
Barley, R
Nonsan, Soybean, A
GD Chungeh & Rice, Malt, Red pepper
cheongnam-
powder, Strawberry
. Soybean, Barley,
M G yang, 4 Wheat, Red pepper
eongsangnam-do
yeongsan powder
Soybean, Batley,
NJ Naju, Jeollanam-do Wheat, Mustard, Red
pepper powder
Nonsan, Soybean, Baley, Rye,

NS Chungcheongnam-do Rice, Red pepper powder




A TSR 2 Sl AR E S R A
5% R HPLC §&& AH-3isiTh

WA E BAS AOACH(1984)° 9
3tod AT F, FRETFL 105T A9
W, JEFFS 550C APy, =AgTEFe
soxhletF:EY 28]l 2B ATEFL semi-micro
Kjeldah®§ 2.8 &3}tk

3. pH, &, 5 3 M

F4 10 g FFS 100 mLE homogenizer®
10,000 rpm 287+ A 3Hg T Whatman No. 2
2 o793}t pHE pH meter(Orion 4 STAR, Thermo
Scientific, BeverBe, MA, USA)E &£A3}g 1, At
e 99 20 mLE #3sd 0.1 N NaOHE pH
837h%] HAste F4 100 g2 1 N NaOHS} A&
H#ZFHmL) 22 Hepdith. ¥ A=A (Model
460CP, Istek Co., Korea)E &4 HthIAAE B
2004), A= AAPACM3500d, Konica minolta, Tokyo,
Japan)E % Z(lightness)E YERNE L3k, AT
(redness)E VERHE agt 2 34 S(yellowness) S
VERE bake 33) W8 st Eigos
HER AT

4, Of|-EfRIA

Z4o] otulxxe] A 382 Formol AW
o o3 A FF 5 g2 homogenizerE
23T OF sule FFTE FMET 01 N
NaOHZ %3}8 %4 formalin €9 20 mL& ¥
2 ©}& 01 N NaOHE pH 837HA FHA3n
0.IN NaOH ulg43& 4HAstY t3# 22
2ol o) mg%E VeI

Formol®] A (mg%) = 14x[B-AI*f*X100/A & g5
f: 0.1 N NaOH¥ factor

A BAETE 0N NaOHE A A8 mLy
B: A£F 01N NaOHZ F AT mLF

5. ®el ofnfit
Z74 2 goll 30 mLe] FHFE 718k 100T)

Qs AlE BN BN BN U BM8 Y 573

A 1083 71EE F, FFHFE 78 50 mLE
gha, 3,000 mpmolAM 1087 vk
A5 1 mLE #H3ld 5% trichloroacetic acid 1
mLE 73t 10,000 rpmell A 1087 YA B8
ek oAl AE5AE F3 002 N HCIE 24)
B A A)F1T 0.2 pm membrane filter(Sartorius AG,
Gottingen, Germany)Z 973t ojw)=it AH5&
A17)(Hitach L-8900, Hitach, Japan)2 F43IHth

6. feig

E4 5 g EFFF 50 mLE homogenizerE
10,000 rpm 2%-7F #ASE F XS 25
(UC-20, 40 kHz, JEIO TECH. Co., Ltd., Seoul,
Korea) 23t 3298 0.2 um membrane filter
2 o33ln HPLC 44 AEE A3tk
HPLC ¥A1Z A& column & carbohydrate column
(4.6x150 mm, WateZ AM3I93, AEYE
RIDE AHE3lon, o}F& acetonitrile:water
(7525 %v/v)E 1.4 miymin 58 FHFUn
10 LT FY3td E9SANYEZE T 2004).
HEFEZET fructose, glucose, sucrose % maltose

§ AH&ETE

7. 9714

E4 10 ¢} FF5 100 mLE homogenizerE
10,000 rpm 287+ FAEE e 200 rpmellA 1
AZHEQE Xe &3l 298 02 um membrane
filter 2 o738} 3 HPLC ¥4 & A& AHE-31Y
t}. HPLC 242732 column®Z aminex HPX
-87H ion exclusion column(7.8x300 mm; Bio-Rad,
Hercules, CA, USA)3} micro-Guard Cation H
cartridge(4.6x30 mm, Bio-Rad)Z AHE3I, 7
Z7]% UV detector(Spectra System UV1000, Thermo
Separation Products, Waltham, MA, USA)E 215
mo A HE3H.eH, o]FdL 0008 N sulfuric
acid 9% 0.6 mUmin §502 EAFYUL 20
ALE FYstd B ATCET 5 2010).

8.
4o aslad F48 ANge F4 20 ¢
£ 70% ethanol 200 mLE 7}t 338 &9 &
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%39tk #29L Whatman No. 28 of7}3}o]
ANEE T 255 100 nL2 F L3ty £ Za
%, DPPH =tz &A% 2 ABTS radical
T ANEE AR F ZEHE gL
& 100 .90 2% Na,CO; &4 2 mLE 7}3
¥ 387 %X 3o 50% Folin-Ciocalteu reagent
100 (A5 715tk 308 F, whede F3n
%€ UV-VIS spectrophotometer(UV-2550, Shimadzu,
Japan)E ©|£-3}4 750 mmolA ZHE Ay, ¥F
EAZR gatlic acidE AME-3IETE AFHNE 34
g F F EuE §FE AR g 39 mg garlic
acidZ UEh){cHHwang et al. 2010). DPPH radical
AABAHL F2E 02 mLo) 1x10* M DPPHE
4 08 mLE 713t &, vortex mixer2 1027+ A
B3l 308 Fo 525 nmmolA EREE =43}
Gt EFEHZA] ascorbic acidE TF 3H7}e}
B!, AAFS 5L AEAC(Ascorbic acid equivalent
antioxidant capacity)Z E 3G HHwang et al.
2010). ABTS radical S ©]-8-3 & 3413182 ABTS
7.4 mM¥} potassium persulphate 2.6 mM<S 3%
B9t ghaol WAste] ABTS © Foleg FAA
1 F o] 89L& 735 nmolN FFE ko] 1.09]
HEE FR5Z 3439 SAE ABTS &
A 1 mLo] FEY 50 AE 718l FFE W
315 RE3] 308 Fo FF3Ye, 2FEEZ
Z A ascotbic acidE FF FA718lA, & A3}
22 AEACE H @59 ch(Hwang et al. 2010).

9. EAIEM

FAEAL SPSS FA|Z = 13 (Statistical Package
for the Social Science, Ver. 12.0 SPSS Inc.,
Chicago, USA)& ©]&3to Z} &AX|e HAd
REUAE &3k Mzte] o] FFF one-
way ANOVA(Analysis of Variation)® 43
Duncan‘s multiple range test& ©]-&3t p<0.01
FEoA Fo)4E FA3Gh

I Az 9 2%

1 s
A% FFe] YeIRE BT ATE Table

29} 2tk AE F39 FESHFS Y 52.32+
500%°].2.™, A 48.07%(GG)%+ A 61.77%
(NI 749 zpole 13.70% 2 vElgth ez
e T 552:2.83% 24 HA 4.08%0A 3
I 1053%E ek Ha 229 e 391
082%2 UEtow, 251~4.64%2 HHE BE
31, 5% F%°] BF F94A Aolg R £
B8 e G 6.561241%2 YEton, 363~
995%9 WHE AXFA 2+ FAHL AolE
HAp<0.01). AAA 520020 BF9 FEF
o] 49~57% Gt Budlger B AF F 4
N £F FEFFL o9 HiKIAoH, NI F
F9 AS FEFF] FdFeE A e
o BT 5200009 A7oldE A7 2dy
A FEFe 118-168% WY, (AP F} B
007)e] dreAMe ARBEBFFH AANBE Y
Zzend g3 2tz 104~14.0%, 11.2~11.6% H

AZE Bag A vt F49) ¢ Hd 5.52%

Z2A Auyez g FEg JEch £33, #
Ao ZAW TR 7.1-86%(FET] - lgH] 2004),
ZHE L 151200%TFHE T 2009, &
o] - =u) 2004, 9FQlE) 5 2005)% RiH A
ol ¥s) F4 A 474 BT 391%, 6.56%=
A g gFs 1Y ol FFY Axid
FHUEE F ol9d FHE dF AMEE] HE
Q1 Aoz Ayztdr)

Table 2. General components in commercial Jeypjang

Crude Crude Crude
protein(%)  fat(%) ash(%)
GG  48.070.55) 4.87+0.05° 4.32+003" 7.4620.03
GD 50.00£0.44° 3.730.02° 4.641024° 6.75:0.02°
M 52.90£1.39° 10.530.02° 3.92:0.18" 9.95+0.02°

NI 61.77:021° 4.40+0.04° 2.51:003" 3.63+0.07°

NS  48.87+047° 4.08+0.03" 4.15:0.43" 5.01+0.04°
DMeans in the same column with the different superscripts
are significantly different (p<0.01) by Duncan’s multiple
range test.

Samples Moisture(%)

2. pH, MAHMT, A, oo B AL
N F3 pH, HAHAE, 95 2 ofukd)



A4 Feke Table 39 YERRSITE F3 9 pHE
Wi 4.75:046°2.5 pH 4.32~5.509 HYE et
WL, AN B i 10684232 mLOE
9.37~14.82 mLY BHE BHE IM F4o] pH
7} 55018 A AANE DA 1482 mLE 7 B
< e Z Jehgth ole M F49 pKazkol
T citric acid F#Fo] AHA L E By WEN
RO FE FoEch drE HE 5.7582.12%0]9
W HA 327%04 Hi 890%E AZAAT &
53] 237 g ¥

F < Aol vrERAL,
gE M 549 dx7F 7B =4 Ui b
A7t 5000y AF AR dE @ AF A

Aax 2 A7t #Hi 144 mL 2 11.8%21
BusAa, sPgelA Azgk @39 B9 A3
e 2 dxrt 247 118 mL 2 13.9%8}.1_ B
2EEt Al FFe A9 AAFAEe dxr)
2 g ’Wé% 5(1995)& A9 pHE &
A71Z e meka EfA Q) HEE HEtn B
st fFo] FH "**77; o wat g2 A
s ¢ 4 Aok AFAE =3 g2
Foe #Rov &4 Fo= w% (&=

g1 siged, ol AnE B W %9 A9
EF0ZA #4770 FHotA FHE wav}
o]Fo]x) 2] gkol oy sA| FHEA Ty w)
4 F7145ke] «‘ﬂro}ﬂ /‘MEM ushe A

T

rr

Table 3. pH, Titrable acidity, Amino-type nitrogen
and salt of commercial Jeupjang

O}Ul g Ax 6:}&8— B 67.05+41.05 mg%
E vegon, 2993 gl =99 M §3
o] 138.83+1.05 mg%E 7H we& FE vehy
Ack Yoz @io] 4 we ofrx
B Ah FgaFo) Fpsle ZoE HuEHPoH,
ol HAY 54 HAo BAstE nAEo] A
0tease~°4 202 U3ty YAE F9
=rte g2 WEsly] fEd Ao
A s T 1994). BHATF S(2000)2
2940 BF 3084 mg%ol™ 202.3~416.3
mg% EH<l ﬁ&i Hadlga, g Ak AE
4232 mg%°lil 207.6~451.8
2 Bustyck F49 A5 o}
a] 3 *‘“}3‘ Yo Hog g

3. Mh:

AN F49 MTE Table 49 JERITE F
Z9] LE(ME)L T 149624955 JERGT, a
AR A WF 259143978 vehtew, byt
(TS B 2563285308 JEepgth qkA
T 50000y Al AEFHAF] Hrs H 374,
A= P 9.7, A== Hi 213, 714 A
Z A5HA] W Y7 377, JHAEE HA
75, FAT = oiﬁ 19602 ROFYch AH &

ﬁtfaPle Amino-type Table 4. Hunter color L, a, b values of commercial
Samples  pH afﬁy nitrogen  Salt(%) Jeupjang

NaOHmL) (&%) Samples L a b
GG 493:002" 9.6820.13" 4867+0.35° 6270.06" GG 1827+034 2754:014° 31.33:0.67°
GD  4.68:0.02° 9.68+0.06™ 42.05:0.08" 5.80+0.10° GD  10.04+081° 27263041 17.16+1.39"
M 550:003" 14.82:029° 138.831.05° 8.90+0.10° M 21.89+0.62° 28.80%0.16° 37.56+1.06°
NI 432+001" 9.87:0.10° 63.28:0.64° 3.27+0.15" NJ 11.68+0.43° 18.92:0.77° 19.99:0.74°
NS 4361003 9.37:0.18" 4242+037" 4.50:0.10° NS 12.92+0.68° 27.0320.31° 22.11£1.18°

"Means in the same colurn with the different superscripts
are significantly different (p<0.01) by Duncan’s multiple
range test.

“Means i the same column with the different
superscripts are  significantly  different (p<0.01) by
Duncan’s multiple range test.



576 EEXAASIMBIESX] H213 48 2010

o] AL ABEF 88 Hxl)T Wi, 3
AT @9 FAEb)E & Aoz Ueyg

4. K2| ofg| At

349 FH wE Aoty A
YUeld ZA7E Table 59 2th f8) ofpw]mat
B3] £A5HA gl AL HE o
3 A= f39 Fulo] £33 9L v
T 82 F otk A& FF9 £ ohvx
2o} F FFL 352230602 mg%E EbG O H
AR 2ol |aPL ZA Vel S 5(1999)
£ 20TAA 90Ut $A48AZ AFEFY F o}
it e 2% B, U §

L
E=d
o

~

Table 5. Free amino acid contents of commercial
Jeupjang -

Amino Samples(mg %)

ad GG GD ™ NI NS
Asp 311:009" 301:010° 2677:051° 10.30£038° 2142007
Thy 176008 1214004 1204:018° 393:020° 1.00:003"
Ser 1974008 1333008 1657008 545102 1063007
Gl 1081022 6244011 6829:08)" 15704058 64410,14°
Gly 13301 0894001 836:014" 524015 0674003
Aln 4533028 2984004 1830:026° 9744031° 5242007
Cit 0762008 0208005 666:010° 1574003 057005
Val 3534006 2051006 1626£024" 751:02T 3631008
Cys 064008 0812001 1681001 025:00° NP
Met 083:00F 047:00F 431:005° 245:00F 041:001°
Te 234006 108:020° 15182025 500:0.19" 173:004°
Leu 404007 213:008 25524035 9224036 309:006
Tyr 1712000 1201005 13212007 1712009 172005
Phe 380:007 2024009 1839:021° 4724019 332:008°
Lys 301006 2212007 0472020 8481035 128:005"
His 1356008 0912008 244+007 278:0.16 069:002°
Arg 345:00F 3201014 15671022 0651003 1024008
Pro 516017 3111047 1592407 5062031 275007
Total 5410153 3524136 602446 0756384 36924061°

"Means in the same row with the different superscripts
are significantly different (p<0.01) by Duncan’s
multiple range test.

INot detected

(200002 Al A5 FFY F opugt FF
£ 381%2 Badlyrh

GG E%E glutamic acid’} 713 §< &
eI, th&0 2 proline, alanine £2F e}
W} GD $% -2 glutamic acid’} 713 3] B
kL, arginine, proline €ol3, M F%F A
glutamic acid’} 7F¢ A JERgI, OEoE
aspartic acid, leucine &0tk NI F49 7%
glutamic acid7} 7} ¥ X3, aspartic acid, alanine
0 2 et NS 532 gluytamic acid, alanine,
valine 1Atk AF] wet Fi-E olvizqte
e g2A JeigARl FA A o2 gltamic
acid7} 7V Bkar, thHE-C = aspartic acid$} alanine,
proline &0} We] H&=HUE =25 F(2000)2
AR Frajohv st TN glutamic acid
7} 7V Bk, T2 leucine, alanine, lysine,
valine 0.2k 3t3.ew, 7P A FF-Z glutamic
acid7} 7F8 %31, proline, leucine, alanine, lysine
solgkxn 3y th vs F(194)2 VIAE §¢
< 22T 4 239 frEohxeidEs A
Az Ag g3 e gix Xele AT
glutamic acid, tyrosine, lysine, aspartic acid °]
A %ol A&HAYn Hustgch €39
frejoluedte AW, F FF, 470
Zz70) gt 24339 o] dE2A vebd § 3
ok 49 A4S $471700 #, g5 FFol
A7) W&o Do) vis) BAHoE f o
Abo) o] He ALZE AztErt

flo
o
tio

5. 7elg

FreEde AFe g godste Fo8 AR
Z g A8 F39 fET §FE 54 29
Table 63 o] fructose, glucose, maltose 3% ]
Zvz} 0.34~1.60, 620~13.61, 7.34~1001% HWHZ
A&sRon AzGA gt FHF FFS 79
Al ApolE HP(p<0.01) AR FA2 F2 #
)32 ghicose$t maltose® YFEFITE M B NI
FAAME glucoseTte] 22t 10.98% R 13.61%
Fasol 93, GG, GD 2 NS FF T glucose
9} maltose”} T FhrEo] A WA fructose
v AEEHAT H-&F 500D FTddAE



FE 7o) 2 Al FElT fructose, glucose,
sucrose, maltose, inositol @ mannitol 5 6%°] 73
Z590om  glucose(715~4,398  mg%),
(309~725 mg%), fructose(105~510 mg%)7} FL
FeBeR Husted B d3e Aol Ans
LR

SUCrose

Table 6. Free sugar contents of commercial Jeupjang

Samples Fructose(%)  Glucose(%) Maltose(%)
GG 0342001  6.45+020° 9.71+0.12°
GD 1.60£0.02°  8.44+0.56°  7.34%0.16"
™ ND? 10.98+0.14 ND
NI ND 13.61£027 ND
NS 0.31£007°  620+0.02°  10.01:042°

“Means in the same column with the different
superscripts  are  significantly different (p<0.01) by
Duncan’s multiple range test.

PNot detected

6. F7ak

A# F49 7714 g3E 733 2 Table
73 o) citric acid, tartaric acid, malic acid,
succinic acid 4%°] 242} 10.52~108.69, 4.78~29.02,
6.01~42.75, 29.08~103.62 mg% VAL A& YL
o AxHA A e} F4 FEFe fo89 #
ol HYth(p<001). & #7148 2L 89
A3 61%, malic
acid= 17%, citric acidE 16%, tartaric acidE 6%

GG 39 7% succinic acide

Table 7. Organic acid contents of commercial Jeupjang

Organic acid(mg%)
SRS e acid T Mt geig SO
acid acid
GG 24.83:0.83" 85920.52° 2504:1.08° 92.98+2.54°
GD  4322+1.82° 998091° 19.77:126° 39.27+1.64°
M 108.69:2.68° 2902:0.62° 42.7521.71° 29.08+0.82°
NI 1052£049° 4782016 6011043 94.81+2.06°
NS  3.08:0.17" 6.332060° 19.26:1.02° 103.62+3.38°
UMeans in the same column with the different
superscripts are  significantly different (p<0.01) by
Duncan’s multiple range test.

AR AR EXe EEH BY W guE €y 577

E Vet GD $%9) 7% citric acid9} succinic
acid7} 247t 39%9}F 35%E =& HlE&S RAL,
M Z49 A citric acide 52% S A3 A,
Unxe #1523 B1E&S BT NI 39 47
succinic acid?} R2%E HEE AAIIH
NS Z7%9] 7% 9A] succinic acid”} 2A] 78% %
Bol HEHAD AAHA HUike L
succinic acid7} 7HE ®eol HAEHYL, Lo
citric acid7} Bo) ZAEHAT. BAZE F(1998)2
Ag @74 /714 &F 23 AT citraed] F
o] 109.9~196.5 mg%E 7% Bo] FFHAUL,
th2 © 2 oxalate, succinate, malate o3, A
2 #AL oxalateZ} 130.1 mg%E 71 Bol &
%913, malate, citrate, succinate 0.2 HEH
Ak Buspgek 2T F2000)S Aludd
o b4 Az AFEFY FUI 9 ST
A3 Jactic acid?} 7FE Bgow, 11 & A
F710Ee HE FFS AR v,
oxalic acid’} ¢ HA YT Easch

7. gptslat

N# F% 70 % ethanol &89 F E¥|vE
&ef gl ksl AL Table 853 7ol A2 YA
7 & EuE TS 116~1.78 mgg 9 E
M FFo] & AR BF 52 F¥E EA
t}, olgte] 50099 IATdME HeE F2E
Alagde & EddE THF2 0928~1.583 myg/g
ol L, AFF F7/F B2 0.928~1.785 my/go

2 Bryd AR Tr)ﬂrﬂ FdEFS Bk 49
DPPH &dZ 4£AH%2 057-1.53 AEAC%‘%Q
2498 Yehia NI —a-%Ml Ve s &
A& BT ABTS sl 4A%L 158~2.85
AEACHE $19] 48 JE¥n IM 4] M8
=o sl FHE BT FF 79 gats
g4 #9839 aolp<0.0DE HATH ole
Ao met Fo ¥, A8 FF 2 Az
W 59 Aold wE Aoz HAdAY. B ¥
A7 59 2L uFLE AFY Piist ;@4
of #3 ge A7 Hasol glow, diF F
-3 phenolic acid, tocopherol® 4 £ -8
AAse o= 4E B 829 phenolic 33
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Table 8. Total polyphenol contents and antioxidant
activities of commercial Jeupjang

Total DPPH radical ABTS radical
Samples polyphenol scav?n.ging scav?n.ging
contents activity activity

(mg/g)  (AEAC, mg/g) (AEAC, mg/g)

GG 134:0.04" 066004  1.70:0.04°
GD  1.16:0.02° 0.74:001°  1.58+002°
M 1.78+003°  0.57:0.03°  2.85:0.05°
NJ  140£001° 153:006'  1.89+0.01°
NS 1232003  042£0.03"  2.45+0.05°

l)I\/Ieansinthesameoolumnwiththedifferentsupexscﬁpts
are significantly different (p<0.01) by Duncan’s multiple
range test.
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LS lL F4E A5 gyt
B, Tral O}DLLMP 8%, F7ie] 2w
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Pl FF9 pHE 4.32~5.5001H, HANEE
9.37~14.82 mL(1 N-NaOH mL), =¥ 3.27~8.90%
2 et AR SAHEE RAFE 28
249 opver] i L 42.05~138.83 mg%
2 gtk A 49 flobvedt & 3
e 3522~306.02 mg%hZ UVEIGom AE 7h
Halzh 2A Jehdth BAHOE glutamic acid
7F 7V 2k 3, Y32 F aspartic acid$} alanine,
proline 5-°] Bo] AEHAE 13| 7% fructose,
glucose, maltose 3%°] Z}Z} 0.34~1.60, 6.20~13.61,
734~1001% HHAZ AEHAen A=PA o}
TEY FEFES F93A AolE HATHp<0.01).
F2 77|20 2 succinic acid(29.08~103.62 mg%)
2 citric acid(3.08~108.69 mg%)= JEbstth 34
3 2459 3% & polyphenol L 1.16~1.78
mg/g2 & eI, DPPH radical £24%2 042~
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mg/ge 2 JEbgth A% $8¢ B¢ otvi=d
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