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ABSTRACT

[. This study developed a pretreatment method for annual medicinal crops and
processed products using food materials. As a pretreatment to increase the storability
of Deodeok(Codonopsis lanceolata Trautv.) sprouts, the storability was high in the
following order: ozone water treatment > electrolyzed water treatment > bubble
treatment. The content of 3-Hexen-1-ol, an aromatic component of Deodeok, was
high when it was cut with the skin included and then dried. Dried vegetable
manufacturing technology was developed through the development of convenient
food for annual medicinal crops. Deodeok, balloon flowerPlatycodon grandiflorum), and
ttangtturup(Aralia cordata Thunb) were prepared through a process of blanching,
dehydration, drying, soaking, and drying. Blanching conditions were deodeok(100°C, 30
seconds), balloon flower(100°C, 1 minute), and ttangtturup(100°C, 3 minutes).
‘Yaksikdongwon’, a prototype using this, contained 13% ttangtturup leaves and 13%
deodeok shoots. The retort product was manufactured using deodeok and balloon flower
sprouts as a base with red pepper paste, soy sauce, and soybean paste. We developed
a frozen rice product containing 7.38% of ttangtturup leaves, 1.05% of balloon flower
shoots, and 1.05% of deodeok shoots. Wild vegetable japchae was developed to
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contain 9.1% korean thistle(Cirsium setidens) and 9.1% ttangtturup shoots.

II. This study was conducted to find a way to utilize the shoots of deodeok and
balloon flower, which generally eat roots, as vegetables. As a first test, we wanted to
find out the how to harvest the roots and shoots of deodeok and balloon flower at
the same time, and secondly, to find a way to produce shoots throughout the year in
facility cultivation using non-commercial deodeok and balloon flower. From late April
to May, deodeok was harvested once or twice at a height of 20 cm, showing the
highest yield of roots and shoots. It is recommended that balloon flower be harvested
once at a height of 20 cm. Non-commercial balloon flower was stored at -2°C for a
long period of time. After storing it at 5°C for 2-4 weeks for dormant decomposition
in time for the shoots harvesting, growing it at 20°C had a higher vyield than
growing it at 17°C. The shoots of deodeok were also stored at -2°C and grown at
20°C showed good growth.
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GC-TOF/MS Conditions - SPME
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50/30um CAR/PDMS/DVB fiber at 60C. Incubated for 30 min, 500rpm.
Extraction for 30min, 500rpm

Auto Sampler

Front Inlet Splitless mode
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15¢

Mot (L)’
Yol (S9)

ot (27 1219)

111.00+£13.89
90.67£3.21
106.67+9.50
124.00+£15.10
113.00+£10.82
104.67+7.64

78.67£7.51
87.33£3.51
114.00+9.00
106.33£5.03
82.10+£6.03
89.67+7.23

69.00£3.00
59.67+7.64
76.67£4.73
64.00£8.19
77.33£10.69
82.33£5.13

75.00£4.00
68.33%4.73
49.004£5.29
64.00£10.58
54.00+1.00
85.33%£3.79

zZ @Z(1ppm), ¥ A8H4=(AH:2.4~3.0, £4:7.0~7.5, L7t2|4 : 11.0~11.5)
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’ 0days Sdays 10days 15days ﬁ 5
Oday 15day
T e T T eme ok oo
e o A —strong acid water  ——neutral water strong alkaline water
O3 8. 4t a8 9. 8%
B3 A2l ME 24
Odays 5days 10days 15days
sample
L* ax* b* L* ax b* L* ax b* L* ax b*
control 408 94 187 B3 96 190 370 91 173 | 365 -89 163

bubble water 305 -107 24 341 98 185 323 938 170 | 329 93 191

ozone water 346 -105 217 329 -107 200 286 ©.2 128 | 299 -58 125

acid water 381 -80 209 %1 -104 234 334 99 187 | 327 -89 166

neutral water | 352  -102 196 A5 -104 207 341 -108 186 | 350 95 182

alkaline water | 345 94 173 | 331 92 165 | 338 -100 189 | 345 -107 178
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————— = - S
T e
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3 10. dx2g 2= bl a1, dx2E SetEL0|E8E Hlu

- 06
- 06
= Odays Sdays 10days

—=—bubble water ~—e—ozone water ~—S5trong acid water —e—Strong alkaline water
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EN

EefA[Eol 22E HAAZO| WE 2 2q2E LEMTs
H2det Hues B 49 ZTh HEMZZ2 1232 S B
MHZ2 MZHAZIO] ZOESE, Ze2fx]e 220 =242 &0
= 2UCh 25 A2
datie2{2oMes LE2(A=2H
g5 0d=s AY =

x
EN
i> 0
N
N
0% g
NC
<3°)
inl

o

2| 2% 22| A2 AUzH(H) LN CH&= ada SMZcydag gt
0 7.E+04 0.E+00 2.E+02 0.E+00 24
1= 5 1.E+06 0.E+00 9.E+04 0.E+00 24
7 1.E+07 0.E+00 9.E+04 0.E+00 24
0 7.E+05 0.E+00 7.E+01 0.E+00 XM
AbN 582 5 2.E+06 0.E+00 1.E+02 0.E+00 =4
7 2.E+06 0.E+00 3.E+03 0.E+00 =4
0 2.E+05 0.E+00 0.E+00 0.E+00 =4
108 5 9.E+05 0.E+00 4 E+03 0.E+00 =4
Al 7 4 E+06 0.E+00 4 E+03 0.E+00 =4
3 0 5.E+05 0.E+00 1.E+03 0.E+00 24
PN 18 5 2.E+06 0.E+00 0.E+00 0.E+00 24
7 4. E+06 0.E+00 0.E+00 0.E+00 =24
0 1 E+05 0.E+00 0.E+00 0.E+00 =4
okzta) 5& 5 8.E+05 0.E+00  0.E+00 0.E+00 =4
7 9.E+05 0.E+00 0.E+00 0.E+00 =4
0 3.E+04 0.E+00 1.E+01 0.E+00 24
108 5 1.E+06 0.E+00 0.E+00 0.E+00 24
7 3.E+06 0.E+00 0.E+00 0.E+00 =4
0 4 E+05 0.E+00 2.E+01 0.E+00 =4
12 5 1.E+07 0.E+00 0.E+00 0.E+00 =4
7 6.E+06 0.E+00 0.E+00 0.E+00 =4
=3 0 1 E+05 0.E+00 0.E+00 0.E+00 =4
z Sppm 58 5 5.E+06 0.E+00 3.E+01 0.E+00 24
PO 7 6.E+06 0.E+00 1.E+02 0.E+00 =4
0 2.E+04 0.E+00 1.E+01 0.E+00 24
108 5 3.E+06 0.E+00 2.E+01 0.E+00 24
7 2.E+06 0.E+00 0.E+00 0.E+00 24




0 4 E+05 0.E+00 0.E+00 0.E+00 =4

12 5 6.E+05 0.E+00 0.E+00 0.E+00 =4

7 9.E+06 0.E+00 6.E+01 0.E+00 =4

0 3.E+05 0.E+00 0.E+00 0.E+00 24

1ppm 58 5 5.E+05 0.E+00 2.E+05 0.E+00 24

7 9.E+05 0.E+00 2.E+05 0.E+00 24

0 1.E+06 0.E+00 2.E+03 0.E+00 24

102 5 3.E+06 0.E+00 5.E+04 0.E+00 =4

7 4. E+07 0.E+00 0.E+00 0.E+00 =4

0 5.E+04 0.E+00 0.E+00 0.E+00 =4

12 5 8.E+06 0.E+00 0.E+00 0.E+00 =4

7 5.E+05 0.E+00 3.E+03 0.E+00 24

0 5.E+05 0.E+00 5.E+04 0.E+00 24

Zppm 58 5 5.E+06 0.E+00  8.E+04 0.E+00 24

7 7.E+06 0.E+00  5.E+04 0.E+00 249

0 6.E+04 0.E+00 4 E+03 0.E+00 =4

102 5 4 E+05 0.E+00 1.E+04 0.E+00 =4

7 3.E+05 0.E+00 2.E+04 0.E+00 =4

0 1 E+05 0.E+00 0.E+00 0.E+00 =4

1= 5 5.E+07 0.E+00 0.E+00 0.E+00 24

7 6.E+07 0.E+00 0.E+00 0.E+00 24

0 9.E+05 0.E+00 0.E+00 0.E+00 24

Be 52 5 1.E+06 0.E+00 1.E+01 0.E+00 24

7 3.E+06 0.E+00 0.E+00 0.E+00 24

0 4. E+06 0.E+00 2.E+01 0.E+00 24

102 5 4.E+06 0.E+00  2.E+01 0.E+00 =

7 1.E+07 0.E+00 0.E+00 0.E+00 24
TepA|Eo Bl Xa[E ZZ|AIZH| TE ABtANFs, &, U3EE, SMECAAH, 42
dep Hls B 52 ZCh &2 DjdE A Eite X220t XA 4590, 1
=, HEX2|et 24 2|2ppm, 102)0M 71 LBtNZ47t 1, HEA2|et Mol F
24 102 X220t O)dE 2AA 2ot EQUCH ofuf Cie, SdEcALR, d42del= 0|4

Z5(ACt
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YFE2 AY7IZE 1020 Leth@+rt 243 S7tett. O3 22| dolie 22|ofA
LetME7t 71 %0l S7tstRCt Zibd dotie AHe|oM LRMTeTF 7HE SUAT S
dali 22|E o GFE0M CHE AH2ZLEC0t LAt bafo] =/UACH A2/E2 FE=F H|W5HH,
1022 7|2 €Ze| dotie 22let GFS0M 7HY S, dagolM 718 =2 LRie S
gge 2 dolir Aelet SFEUM 71 %A, ZHEoIM JHY ST BEde 2
2| Mol 22| GFEOA 7t %A, A datie 22le GFEEM JHY =UCH d2Y
1 dede gZe Aol Mo "%, dihkd Aol =2 LT 102 OfF(erd
HlRE S o, ZLhd Aslie H2(oM 71 YA LRt

'

eFwsst _
Total acidity 2r.om aerobic bacteria

= Strong scid =acd arcm = strong acid -scid = neutral
- neutral - s Eiine - Adkalime = strong akalne.

= ctrong alksline

8 TR LN

© danes o days s days 10 days

O days =t

18 15, H= 0% 16 L

B 6. 22| M 24

Pre-treatment Oday 5 day 10 day
conditions L a b L a b L a b
Strong acid 44 4 -0.3 10.0 | 51.2 0.5 146 | 41.7 0.4 6.7

Acid 421 -0.8 8.6 419 -05 7.8 48.7 1.5 12.3

Neutral 42.7 -0.7 8.6 439 -0.1 9.6 43 .4 0.3 8.1
Alkali 42.7 -04 8.4 44 1 0.2 9.0 421 1.0 7.6

Strong alkali 44 8 -0.4 9.7 490 0.0 12.3 | 45.2 0.7 9.9

‘ Cohesiveness Springiness
= | ;;;%@gzzz —
o) S84 et
Gumminess X Chewiness :
Mty Haly 0|28

=]
a8 17, A2g 24 £ 52
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Lt 2|8 ZHAYA 24

CR= LICIRYIREEE

Y HMR 7t3& 7HiYE ¢iet 6E 7ts 380 A0 A& tasdste ¢ LY
L St A7t YUECE OlF 7iMsty| st M2 Y2 CrZu 20| £AlFIUCE A
2|2 Sucrose, NaCl, Ascorbic acid, ¥ItHZE &=, ot X239 5714 dXx2] ©
2|t YUFRE FES+Sucrose, YMFEE ZES+NaCl, YIA2 2EF+Ascorbic acid, Cf

oEee| 22 F+Sucrose, CHOFEEZ| 2&Z2+NaCl, CHOtEEZ| FEZS+Ascorbic acide| 671A| Hal
e|d FHS HlustACt TR 2|0M= 27| ascorbic acide| 2|04 LZLO] =RkA|TH
72hr 33t = Oijnp £2| E2S0|AM L0l =UCE b2 tiZF, Nall A2|0M =1,

ascorbic acid, ¥ItAA ==, Hill F2| XES0M /AT
L b
100 30
25
90
—_— — —— 20
80 )
15
70
10
60
5
50 0
oH 6H 12H 23H T2k oH 6H 12H 24H 72H
——Control ——Sucrose Nacl [ Nac
——Ascrobic acid == Onion peel extract Green onion root extract ——Ascrobic a Green onion root extract
a8 18, Y Tl 28 Mk
O Wane| Mz A
FAH|oMM = 27| CHOMEE] 2222 FlS 3709 27 Z2F0|M L0l =%,
72hr 21t FOl= ojop¥ee] &S ascorbic acid HE2|0A LgrO] 71y =UCt b
U2 Oimp 2|2E2D sucrose HE M2 st HYOIM 7+ St
L
100 b
%0 30
:““ ———— — ) 25
80 = 20 -t
70 15 ﬁﬁ."é—::
60 10 B e
5
50 5
OH 6H 12H 24H 72H
o o - o ) ) OH 6H 12H 24H T2H
—=()+5 —e=0+N O+A —=(+S ==G+N G+A e s FhediE SE G
a3 19. HY Gdx2E M



O AMe|g Z¥z 24 Ay

27| He|¥ ZHEZ0ME sucrose THHA2|OM 7t =1, ascorbic acid 2[0|
& Y/UACH 2L, 72hr B3 = OO} B2 2EE X2|0M 7HY S, A
< sucrose < NaCl < ascorbic acid < CHRT £2=2 =Tt Halixe| AHE 24 2t =
710l YOHAA =23 NaCl &3l 2| oM AHEIE SUAR|CH 72hr F2F = CHOF &
2| &=} ascorbic acid H& 2| FOM 7t U0, 2OpAA 2EF 0 ascorbic acid

Haix2| 7, LTAAZSS N NaCl EHX2F0M U

Rt
J
-

h
\\
c N
£ ¢ ™
g o & S
3 006 & 006 %
a [ \\
o} [}
% C
_’é 0.04 _ré T -~
2 g _—
Lo o —
[E i m —
OH (L ' 0H 72H
s 01110 s 51105 Mac!
As 5 s e e s m— £ 5 —0 N A G e (54 s (3 414
Azcorbic acid — O O7) PEEISATTACT s CTEEM OHEON FOOL EXCract
a8 20. T2 Z¥E a8 21, A2 ZHE

-

(A" 2) HEER)U=Y - SEF)IUE flet 7183d &8

7t ST = IR Bl
HY HMR 7t5& 7H8S flst HY 713380l A0 Q| D[x2let Mt = AzHe| 3
-Hexen-1-ol =20, HAZRX2|0| QU0] UYZHRA| CI2 H2|ZEC} 2-Hexen-1-0l&H2f0|
=2 LTt
Var ID (Primary) Var ID (Var. Sec. 1D:1) M2.VIP[&E] 2.446093 * M2 VIP[6]cvSE WS PEY WSC PGC
1 2-Hexen-1-ol, (E)- (CAS) 3.41357 1.57364 i
2 1-Octen-3-ol 33556 244415
3 Bicyclo[4.1.0]hepta-1,3, 5-triene 321129 1.0007
4 2-Hexenal, (E}- 2.9466 1.65232 =
5 Benzaldehyde 246471 1.04376
] BUTYL HYDROXY TOLUEME 2.24842 0.747203
7 2 OCTENAL 2.11499 1.39929
8 3-Hexen-1-ol, (7)- 20211
9 Furan, 2-pentyl- (CAS) 1.95647
10 MOMEMAL 1.8363
11 Silanediol, dimethyl- 157129
12 3-Cctanone (CAS) 1.57068
13 2 4-Heptadienal. (E.E)- (CAS) 1.5263
14 2-Heptenal, (E)- (CAS) 7.489
15 1-Octen-3-one (CAS)
16 (5Z)-Octa-1,5-dien-3-ol
17 Cyclopropyl carbinol
18 Analyte 58
19 aCampholenal |  1p4425| 093087
a8 22.
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Lt M2|¥ dete A

2 (E4 O/ZZ&H9| hardnesse= 7,745.4g9%Ct peptidase 10min A 2|A| hardness=

7,760.690| 11, protease 30min ZH2|A| 7,272.4g0|¥11, steaming Tmin 2 2|A|
7,159.6g9%Ct. (x AAEE HY hardness : 9322.09)

a'ny"*
snm

(el
10,000

=,000

5,000
7,000
5,000
5,000
4,000
3,000
2,000
1,000

3
cotroifles ||:2II\ celidase ggpmase i:a;:txﬁas ppbd amus,z nmvl L rase protesse ‘tEmlng st mr‘g :Em:;g bizi mrvg bl m ng  blanching
sm

som s0m

a8 23. HY 2l oE HliL

—

(A1 3) 424 ABAS 2BY Y Y BY 24

IS L2 AMZBYS Y 249 2Ch BAY ZAW Cgaol SMEQ g2 -
12.1~-1030/%40, FEE SUY AIZI0] 2OIULE ST SAY-NH-L4T 228Z2
60.7~88.2%{CHE 7). YE 2Z ¥ CiSia LU0 SME agte -381~-2.902 AR 2|
o ofaf LOMHTH ALIZO| A4BHEE 333.0-382.2%%Ct CISES 100C, 302 22y
2|70t Ch2 H2IR0) i3 SMEet H45H80| SUCHE 8). CiSiw BA(100C, 602)%
UUZE RUNSY BASHE B O 2Ok ASEEE RY 13l M 20T, =ucd
S CIE 200 M SMRAT} ERC Cieitel 28 A2 B2, Buioles 2

g 18] (Al 22 1,362 6mg/100g, 3,059.1mg/100g22 EJUCHE 10).
Cee Uzl shisiedg Hlust Zt DPPH radical £2A4S0ME |49 187t o2

T

2elof vl Cha ZRACHE 11).

)

0

:|

= ‘) [ {50'3":"05) ‘ )

oefa miXi7)
(1007C, 30~120=x%)

) HE
(60°C, 3~4A|Z2H

Eli2[7]




H 7. 49+ falxeld S4EH Hlu
= = Ean =1 A A_||-|Ez
e zZ| 2 T o -
1874 (%) (g/) L 5 b
Fx{2 60.7 33.3+1.2 37.8+2.3 -10.3+0.4 18.4+4 4
100C 30z 77.6 31.3+1.7 36.2+0.5 -11.8+0.5 21.2431
602 88.2 277426 39.442.0 -12.0%0.1 26.1+3.5
90z 83.2 20.0+0.8 36.7£1.3 -11.6+0.4 22.1+1.7
120% 84.6 9.3+1.2 38.6+1.7 -12.140.5 23,5421
Z L(+white ~ -black), a(+red ~ -green), b(+yellow ~ -blue)
H 8. HYx 2% EAEM Hlu
215 S A4t M’
| T T
o2& 2] (%) (%) ] 5 b
F22| 11.0 333.0+6.0 56.0+0.6 -2.940.1 19.9+0.5
100C30% 8.1 382.2+6.8 55.6+0.5 -3.8+0.1 16.3+0.5
602 8.1 379.1+1.0 52.5+0.1 -3.6+0.1 14.1+0.1
90z 8.5 366.65.9 50.4+1.1 -3.2+0.0 12.5+0.7
1202 9.7 375.7+7.3 53.6+0.2 -3.2+0.1 15.1+0.2
Z L(+white ~ -black), a(+red ~ -green), b(+yellow ~ -blue)
H 9 HY& RYslsY EAEYM HW
9z gg AE A58 A=
el (3l9) (%) (%) L a b
0 5.6+0.1 316.8+2.2 54.7+0.9 -3.8+0.0 14.0+0.8
100C
0% 1 3.5+0.0 3433419 57.8+0.4 -4.2+01 17.4+0.4
2 5.6+0.1 318.3+2.6 57.3+0.3 -3.6+0.1 16.6+0.5

* 78 28] | QRrPZHEe-UR(60T, 608)-FE(102)-UZ(60T, 308)~FE(102)—d=(60TC, 3AIh

Z L(+white ~ -black), a(+red ~ -green), b(+yellow ~ -blue)

E 10 He& SE4Y Eolls Y Baweols ula
- - Zoms EatgL0lC
| E]
oz Xz fYEL) (mg TAE/100g) (mg RE/1009)
100C, 602 0 1037.74.9 2141.611.1
1 1362.646.7 3.059.1464.5
2 1,085.0+9.7 2.581.2420.1
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B 1. HEE 9SS SRy b
e oLy DPPH radical scavenging ABTS radical scavenging
= activity(%) activity(%)
e (&)
Tmg/ml 5mg/ml  10mg/ml Tmg/ml 5mg/ml 10mg/ml
100 0 19.7+25 74.3+2.1 93.2+0.3 1.2+4 1 6.9+0.9 15.3£5.2
602 1 23.4+0.8 82.2+1.4 94.110.6 6.910.9 7.4+1 1 9.612.9
- 2 23.9+1.3 77.0+0.5 93.4+0.1 1.8t1.4 4612 4 11942 3

100°T, 188, i, fFmze)
Citye

w829

100, 1, 5
et

oY AR 24 03]

a8 25, HE&9

=z
EfR|E ALUE H2ISHEES 13 261t T Z2frjeol 2
12.5~-15%10, 2= S AZI0] 2O|H+=E YotHct SHI-MH-E4+ =
79.4~90.0%UCHE 12). BS HZE T ZefX|E LS| =sMEQl agfe2 -5.2~-2.72 R0 2|k
). E2fxjee =
IR T RYE3I40 T2 Aeske2 Fx2(0 Hlsh JUCHE 14). S2HE=
EE {4 2A2|77F 22t 2,589mg/100g, 7,764mg/100022 {E={2|720] H|5
DPPH radical 2Hs2 FEx2[¥ 2 2{0[7t SIAUCHE 16).

Air
£Q
o
H
a

Eaix|E X2
(1007, 1~58)

a4 ) CaES
(10&8) (607, 6A|2H)

= )
(60°C, 60F)

AIA 9 e ‘ )

EI|7| Efs




B 12 =22 HRAM2E SEEY vl

A2
o Fa—=1 A =
| T O
Gz 2] (%) (Hard?wess, 9) L a b
Fxe| 79.4 35.3+2.1 44.8+3 4 -12.5+0.1 30.9+0.8
100T 12 86.6 23.3%1.2 36.9+3.4 -8.8+0.4 22.0+6.0
2= 86.0 19.720.5 38.6%x1.2 -9.3x0.6 22.4+0.6
3= 90.0 15.3%0.9 39.6+4.5 -8.1+0.7 27.2+52
48 87.9 13.7x2.1 47.2%2 .3 -5.61£2.2 40.2+2 .8
5& 86.5 12.3+2 .1 48 4+0.4 -1.5+0.2 39.1+2 3
Z L(+white ~ -black), a(+red ~ -green), b(+yellow ~ -blue)
B 13. E2fX|e HRE E24EY H
T v 24512 A=’
| T T
EESpS Y (%) (%) ] 5 b
Fxe| 7.7 3455492 59.2+0.5 -5.2+0.1 20.2+0.2
100T 12 6.9 360.2+4.6 54.7+0.2 -4.4+0.0 16.7+0.1
2= 6.9 353.2¥4.7 54 8+0.5 -3.8+£0.1 15.940.2
3= 6.5 343.1+£3.5 55.6£0.2 -4.1+0.0 17.2+£0.2
42 5.6 327.1+£3.2 53.4+0.1 -3.1+0.0 15.7+0.2
5+ 7.1 334.2+0.5 58.2+0.4 -2.720.0 18.320.3
Z L(+white ~ -black), a(+red ~ -green), b(+yellow ~ -blue)
E 14, S22 SUsLsY EUSN HI
g gy 4= 24518 i
2l (3F) (%) (%) L a b
100G 0 5.8+0.1 258.1+1.3 54.1+0.1 -3.1£0.1 13.80.1
o 1 5.5+0.1 246.2+2 5 54.4+0.4 -3.1£0.1 14.0+0.2
= 2 6.2+0.0 255.1+2.2 57.7x0.9 -4.0£0.0 18.6x0.7

*7d 28] 1 HRPHEe-d2(60T, 60E)-FE(102)~d=2(60T, 302)-RE(102)-H=(60T, 341

Z L(+white ~ -black), a(+red ~ -green), b(+yellow ~ -blue)

B 15. =2 RYsled Z2ns L E2tEL0|E Hlw
— N Zoms ZolpLo|s
I o (5| A
Gz el FEE) (mg TAE/T00g) (mg RE/1000)
100C, 3% 0 2.589.9+11.3 7.764.828.6
1 1691.749.4 4.607.6+43.6
2 2351.7+12.3 6.335.4+81 4
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o =2 O
- o DPPH radical scavenging ABTS radical scavenging
o = activity(%) activity(%)
el (Sl)

Tmg/ml 5mg/ml  10mg/ml | 1Tmg/ml 5mg/ml 10mg/ml
0 55.3+1.7 94.1£0.2 94.0£1.2 : 105%£1.7 13.1£0.2 15.6%1.2
o 1 31.1£0.5 93.0+0.5 94.2+0.2 3.5%0.5 5.9+0.5 13.920.2
2 493+14 93.8+0.2 944+03  53+14 10.1+0.2  18.0+0.3

T, e, PAE 1007, B, . i

i3 -\'ﬁ_- (=g EEJ‘NE
L2l A= w8 02 =4 13

13 27. =220 REsIL0| G2 L

O FE&(9) dLUE Az

YFES(QY) AU MZIYS 1Y 281 LCh YFERC SUY 2AY =Ml g2
11.4~-9.9%1, BEE SUY A|ZH0| ZOAUSE LopHT SEHYS 56.2~87.6%ACHE
17). @3 U2 T GFEE(Y)Q sMEQl adt2 -2.24~0.242 H=RO| 2lsiAM Lot A
LI29| M3t 177.4~263.8%AUCHE 18). fg%%a(%l) grixz|e Z2ins 9 %EtE
LO|E &2 100C, 32 ST H2|PollM 2+2E 1,639mg/100g, 5,277mg/100g22 C}
2 Aelof H|s] =UCHE 19). GFE&(W)Q DPPH radical AHE5E SR} CiA %ttr
(B 20)

E=5—F"8 Y =
srae | ) wnne |3 | e | 3 \ -

(60°7C, 8AIZH

Eli2[7]




[m=] = o
e Al A A2
| T
g2z (%) (Hard?mess, 9) L a b
Fx2| 56.2 38.0+9 .4 45 6+1.5 -10.4+0.4 26.8+0.7
100C 3& 81.0 22.3+0.5 46.2+1.3 -11.4+0.3 28.6%1.1
100C 5& 87.6 20.0+1.6 44.0+0.9 -9.940.6 27.9%4.0
Z L(+white ~ -black), a(+red ~ -green), b(+yellow ~ -blue)
H 18 §55& H2%E EAEY HlW
213 T H45He AR
O | E_ T T
A7l (%) (%) 1 a b
22| 10.440.1 177.440.6 51.7+0.2 0.240.0 15.140.2
100C 3& 6.940.1 259.1+8.9 56.2+0.2 -2.2+0.1 17.340.1
100C 5& 7.410.0 263.8+1.4 57.240.0 -1.940.0 17.8+0.1

Z L(+white ~ -black), a(+red ~ -green), b(+yellow ~ -blue)

% 19, YrEe o

o

=

dz2lg Z2lts ¥ SetEL0/E B

ol 2lx2] Z2|H=(mg TAE/1009) 22t20[=(mg RE/1009)
£z 1,478.4£28.6 2,718.9154.5

100C 382 1,639.0+18.3 5,277.8£77.9

100C 582 1,617.2+17.6 4,948.5+34.7

H 20. §58& ¢

FEREE

3I-A|-§|- StM H | imi

[ ) o

B2 22 DPPH radical scavenging activity(%) @ ABTS radical scavenging activity(%)
1mg/ml 5mg/ml  10mg/ml 1mg/ml 5mg/ml 10mg/ml

£ 17.6x1.3 640+1.4 92704 2.8+1.3 6.0x1.4 14.1+0.4
100T 3& 23714 92502 94.4+0.1 6.1£1.4 13.40.2 17.0£0.1
100C 5& 19.1£1.9 85609 944+05 140+19 145109 22805

886 |\ 20234E AlEOAREIA

i
e

A2 Eiz|7I(100T, 3&)

a8 29. §FS& HYE

100, 3, T
s

=2

ClZ|71(100C, 5&)



O Adxz(of 2 0y ge2lol F& Hlu
A2l &7\t T2 Y #e|o UVt 4 Biste B 213f ZCH 2 Adx{2Y
AIts712te Rx{2| 3Y, 2OtEAMUESDE 2f0tG ALy 5 O|AMSIHAL 7Y O|FCH A
wAe|E AV T2 Eg2|o| Y des A 0UREE LEGCHE 22). Adx2|
A= A 5UMR|= Cia A RAEJACHAE 30).
H 21, 4728 HA7|2t0| 2 4y gelo UBMRs Hat
- A&712HY)
AI-_;L 212 o =
el 0 1 3 5 7 10
F22| 3 E+05 6. E+05 2E+06 3. E+07 4E+05  1.E+07
AOLHAALIES 2E+06 7E+05 1.E+07 4E+06 2E+07 5.E+06
ZpOFH AL 3 E+05 4E+06 5E+05 2E+06 6.E+07  3.E+07
O] ArSHA A4 8E+05 4E+05 5E+05 3E+06 4E+06 4.E+08
£ 2OFHAALIEE (100ppm), 2HOFHAAS(pH 2.5~3.0), O|AHSIHA4(100ppm)
H 22 Aaxe|d A&7t T2 09 #e|o] sy HE}
- AA712HY)
AI-_;L E_Z o =
A2l 0 1 3 5 7 10
e 1E+03 7.E+03 4E+04 4E+05 3.E+04  3.E+05
O AMUEE 5.E+02  4.E+01 1.E+02  7.E+03 1E+04  6.E+03
AfOtH Ak 3. E+02  5.E+01 1.E+03 2.E+03 9.E+03  7.E+03
O|AtSHH A 3E+02 6E+02 2E+03 7E+03 3E+03  7.E+02
Z ZIOLUAANLIEZ (100ppm), XIOFHAARS(pH 2.5~3.0), O|AHSIEA4=(100ppm)
2 &= (Hardness(g))
12 30, A F 1E|t“ 7020 T2 GHo| A=)

BALPTILS E,.M v D% ek

18 28 =] sH 78 108
a8 31, AT A28 A7\ HE HEQl Hst



D HESE AF NY

He& &2 YEZEE H233¥2 18 321 ZCh g4 H(a2, U, @)=
YEZE 1xF AH(95C, 58), AR (120C, 108) o & = HZst ofACt 22 24A
QFAZL HYEIH|S T 239} 2T S22 02 0|83 x2|7et Ea12(100C, 302)% &
HAEE HRSIUCHE 24). T2t & FH2|7et 2212I(100C, 3&)E HAEESE X250
HlmsH 2ot S22 xqe2|of Qs sMEEs Cta Doz | olMe ChA ULt

=Tt r 1 - 22X &3 2t
(&= +H| 5 ‘ ) (957C, 55) ) (1zoc, 108 | (65C.20%) ) ’ & ‘
a2 32. HE2E Hz3H
H 23. &3 HigH|
2 ke 2HeFd 2ok
= HigHH|= (%) S SHIE(%) M= HHEH|2(%)
REFT 63.6 212tz 47.8 ] 68.0
O 4l oH 12.7 =7tz 19.1 ==, 9.7
== 6.8 Of A 19.1 Of A4t 7.8
Atz 0H 4.5 712 9.6 MEt 6.3
Mt 4.5 CRIots 2.4 Ot= 5.8
CRIots 4.5 7H 1.9 7H 1.9
CHA|OFUI 7| A 2.7 MSG 0.2 BOHAZY 0.5
CHAICH 0.5
A 100 A 100 %l 100
% 33. 4s 28 YEZEE HE
H 24 Y&, 22 & 28 IAE AR HEg
T = = (9 BY B H|(%)
HY&/cetx|e 50.0 25.0
22ER 92.6 46.3
IopAt 25.0 12.5
A 1.2 0.6
F3 1.2 0.6
2t 10.0 5.0
o= 15.0 7.5
IHH R 5.0 2.5
A 200 100

888

2023E 5 AATE TN



gk o
3 N3 B4l m_@ 0/J
v =l W~ g Ly
4 T u__m T o 0
@ m T F 21 o H
¢ "o 3 < X :
a oo WO S o ® ik .
l H . 25 or 12 S
= B o sl i3 e
m_wmga_%% e T
T oo — 00
m zoﬂﬁ_uw_m N __+&540.M6. o
<l L S ~ S
= = X ml o U < %
LR M o o o
<M g L) ol - W
~ m__._w_ u.n_ ~ X KO o E
[l -+ < o M ATIEN 2
7 jra LN
_|_._ O T g & o
- ol X 5 . o - <0
o . |_.__|L _”__.E N o _ - A %0 &
0 o RN o <M o wl, 8K
oo O I T X W ol < EURN =) o o
Aﬂ_ W o o U g o = 3 L ~
i W T 5 50 20w <
g 2 o . T
¥ $H W g oo QR ~ ofy
= ar o _ %W o % (=] -
4l g o mE - ™M : od
g g oy _ __o_n ! <
% < ._.._.T o . . ™~ oy or
z ™M =0 Nk N | A‘n_ I — .
a — 0 — 10 4 = o i m o
0 _ugz__.:m%c:_. ~ & i &
N LS 1y 8o oo w0 ol A
2 W I S o XF o M L Nm o
xJ = = ) 4 H A D8 3ITR
oﬂ,z_._xgm.o = = __05171 64543
ar E m L s % A = — LN
. 0l M Al o o < < N
__O|_ o MU o NN L . ~ <t
A LN g} I = o o
N o o m — i o
=-18:7 8 i
.- 0og R 2 =
o o = g n = D
Lem:.f__k_am S o
_l_ = m - nu Q g — <
e) J NS m KO =27 ol ol b1 H < 4_.
Ny ~NO + o L |+ Ul i < <K a0 =
m_m.w\m_uz or z_roaﬁmguﬁz_mm
H_H_ OO Hn_ 5 =] _|_|_ [M] Il._l 7D _ll_ |_|__|O m_._._
~ H d
H




.}mu.__ulﬂu._ml_h_l. |

o ) < L= i

FEE_.__.__m_:_.ELLqu_DE ] ___.ﬁ

7%_.=m _Lw_u1|1.__| o > ad

= _|_|_ o~ =0 = ™

Ty 2 Mo & — o R

"5 o ._M o <K o & HIlR & = =

p0 U N DN 3
5 o ., Uk Jp o uf-

M g 80 & mp © B0 F . EY

I = D

mN3z_._m_.D|. cu e i w

= qap W - g o o K

<MW T DR e Ro

F_,Am_.omﬂa.l__.__ou_l Ll_m_+|= X

KD = IS ) X S8 I -

s g &3 Tl N o

T 7 ol & <8 o = Ul — «

] i |_H_o_._ LG < N

Z __..ﬁ_ mm o0 oy ™ {0 % XD [ ~ | &

5 Woer B = oM | oy = |

TS P b

o_am.wou%:ﬂ_zjww gy ol o il

STy e W o sy owm M Ol

O.EI._mo:._Ll.Eo_E mmma o 3 o |

U om0 Ry N d@lels g | @l

go KO O] = N ok .:.._n ~N m i | = M N b

R T N R uF

X oo N o T o U - = M HO =0

u S oug ™ Rv ul o3 A B = =

:_mu%ol_mm__:ﬁ__ S ul ul

K ~o 9 IR J

.zrumm]_z_uao%ﬂm.%_/ mc,l @.\_ @.\_@

gy 2o o= Woo R R e T T | o

Tl E e LD KD KD

= &onp 12 o gy N m

<V oo gp & B0 & L wr m M| _ _| ™

oy or o N B R 3K 5w Sl s =

00 oy = My U 90 B3 ~ T . :

E_“_._.A_M_VMND.ELLOOLLMM | w0 ™~ w__.h_
_.C_”__.:._lu.u_ln__l_ :I_ﬂ_ll £l ~N o~

O < ul N OF ol ol = H ”
Ml & M 3 oo = ol

3.0

3.5
4.3

3.0

3.7
2.8

2.8
3.2
2.5

3.8

3.7
4.3

4.0

4.2

4.0
202348 AlFATEIN

890




1:2 1:3 11 1:2 1:3
=2 L2 8lm) YESaRE
J% 38, YESARCY L2 G2 A bl

F|:|

B 28 s@2 U= A A=zblE

75 B &IH| 2 (%) = HiBHH| 2 (%)
Skl 35.57 o 1.45
2cy 9.1 g0 R 1.12
YFEE 9.1 SYROME 0.18
mt 16.51 = lt= 0.13
SEH7HA 8.69 = 0.13
=l 6.61 k- 0.01
B Z A 4.6
2|2 2.95
otz 2|7} 2.02 Al 100

O HAHFE HF ML
AORE HF HEES fI5t0] Sl0jof| AT, SSotzds QITe HABIEe LY E
= B 299t ZCh G o2 € = 82.18~82.32% Tt B4l
FEo| F2s & SeEL0E EEFC‘ B 30"P £ SSot= BiYEO| JEHA BiFEO
B 2 s 10mg/mlofA 32.3%UCHE
Aefete 40901| MOl 1 09% é01 Zﬂ_n-ofo“g [[H ==t =UACH HABYES 28



H 29. HAHjQO| ABHYFE
Ut d&(g/1009)
T2
e CHEH 2 Al 3& Ete3t2
S 7.87+0.01 7.92+0.32 0.94+0.04 1.0940.04  82.18+0.32
=&2351=%  7.25+0.06 8.24+0.09 1.0340.05 1.15+0.01 82.32+0.13
H 30. HAuj¥o| ZE2|ns 2 SctE 0| H|W
oy Ze|i= EetE o=
o« (mg TAE/1009) (mg RE/100g)
HEH AR 452458 61.7+1.9
e 52.8+1.9 83.5+3.5
H 31. HAHjQAO| sHitstat Hlw

DPPH radical scavenging

ABTS radical scavenging

=1 activity(%) activity(%)
Tmag/ml 5mg/ml 10mg/ml Tmg/ml 5mg/ml 10mg/ml
e P 6.8t0.4 17.6%0.2 324412 1.0%42 3.4+2.4 4.0+2.4
Sx5tz4 7.7+2.7 17.0£83.7 32.3%#32 0.1£2.5 1.3+2.6 6.3+3.6
H 32, B 28 Jlsd Y HRHIE
He REERELC)
1 2 3 4 5
SSARBILY 20 40 60 - i
ASHH A QA 20 - - 40 60
40| 160 160 140 160 140
xa=g 250mIes 2z = U AR
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11.9
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43]
130.2

33

23]

49.8 99.4
12.5 121 1.4
10.4 9.7 5.8 6.6

353
15.6
15.8

9.8
5.0

185.6 138.9

91.9

Ha/m)

0
y
<

4

13.1
14.0

16.6 14.7
17.3 14.8
CHatE@™(2022. 5. 31.~6. 23)

16.6
18.4

£87(7 SH™(2022. 5. 23.~7. 6)),

<B

N0
__oT
ol

53]

43]

33

23]

247 .3 516.4 435.7 692.9
15.9 14.4 12.9 12.2
22.4 14.2 13.1 10.2

176.8
17.5
22.6

12.2

375.7 456.2
14.5 12.9
16.0 14.4

237.8
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3.2
17.0
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Ct. #% =010 T & £ F2[9| d]2 2E-dur 3E-dol| 2AQlo] 22 32 UE}
WiCH
=Wy ety
ol pyeed -
S s.000 ] poos B <38
7 i J - § l:m
¥ . | 32 % vono =
8 N EERE -
=] SE B BN
O 41, 238 o4 & =0/0] HE HY & 8
# 35 20 oY & =0/ E H2| 4=
R 2~ &H=0] (cm) =2 (m) == 0/F)
0 10.8 55
=4H 10 14.3 14.5
20 13.4 12.9
0 16.7 16.5
CHE 10 14.3 16.0
20 15.8 18.3
o 2w Freeol EREL
Tl i w 1 H B
%:m 1 .. B ‘i: = 000 | | . w381
H 8000 4 « 38 -4 l -2
T so00 | = ::m I i
u | i - j I
4000 - i | =13 o l
a8 42, 33 oY £& =0/of &g ¢4 2 & &
% =9, UGS PR 33| 28 & &
H 36. 30U oY & =0/ E H2| 4=
I Z&H=0] (on) =2 (m) == /%)
0 12.3 9.7
=4H 10 13.1 13.5
20 14.6 17.1
0 11.7 1.7
CHarg™ 10 151 22.8
20 17.7 28.2
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O E2ix| & £% 2, AZ|0| THE &3

P SYUHY HFHON 2'F0] 2 &2 £ A 2 & 3Tt UELE
S0 SVttt He| 2 AME, AZYYHE 0|2 LIENYCEH 194l 2% SHH
OllA ZHBiSH =2t|9| H2| Mx2 &340 dH|2sts 228 LIEtHeLt, jadsHe 32
S 1~23| 4380} Q0|29 240|2 LIEILR| QUQUCHE 37). 2WM Z2iz|= mEd Z2tz|9f
O|Al =2t2|7} =0 2H0|E LIEtHEM 2 Z2tA7t & 34Tt SItEo| met Bl o
F0| YAst= S E0l=0| H|aH O[A Z2tAl= RolA XI0|E LIEHHR| IUCHE 38). 3
Y cetz|o AL O|AZHSH Z4o =2 24 O|AHH Eeotz|Qf OR2IVIR|Z &3I4t 3
Sb AHEAE EO[R| SIUCHE 39). HAZ Z2tR= F2o 2% 52 s O|AZHIE ot
Aoz MM etz 3Wd 7R RAPE O|R0{A0F & o=z MZHEICt

ol
==
X
2

B 37184 =242] & 8 S0 OE & s 24|

A 2 03] 13 23] 33| 43| 53]
& 43lHg/m) - 165.9 3574  1,1652 1,961.8  908.4

S3H = () 16.7 12.8 13.8 8.8 9.0 8.1

2Z(/F) 206 14.9 16.8 5.7 5.1 3.6

& 432K g/m) - 366.4 3856  1,165.2 - -

iEd™  2AH(m) 11.0 11.9 11.5 9.8 - -

2=(9/3F) 6.6 7.7 7.3 5.1 - -

* & £EV(1Zh 8HH(2022. 7. 11.~9. 23), TP H(2022. 8. 4.~9. 7))

B 38 2@ =2f2| & 8 S0 OE & TN F2dF

Al = 03] 13 23| 33| 43| 53]
S0 & 28RN /) - 183.8 410.8 612.4 4253 544.7
A
(2023) 2 (mm) 17.5 17.8 15.8 12.9 15.1 12.8
=Z=(9/F) 334 27.4 21.1 19.1 19.5 15.9
% 232 - -
o 2 251K/ 355.6 536.5 699.0 1,081.7
(2022) =& (mm) 18.8 22.2 19.9 20.2 20.7 -
=Z=(9/F) 36.3 409 324 35.3 37.8 -
o & 25RHg/m) - 261.7 4461 510.1 - -
A - _
(2023) =& (mm) 17.4 14.8 15.7 134
=2=(9/F) 29.3 15.2 14.8 11.3 - -

* £2AIT]0 88T (2023.5.18.~7. 6.), CHAEH(2022. 6. 3.~7. 12, 2023. 5. 31.~6. 28)
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2 TEtR|= CHEHHO|AM ZHHiSE AR & 2 235017t UYELE UUSH, H2(9
MEES 09t Ho| Azt E LIEMHCH 2Lt SHHO|A AHHHSH Z2tX|= 10cm =O0[0A 4=
Steh 9 & 4SS0 IRy UUSD Welo| YKol 0|2 LIEHYR| SUTHIY 45, B 4

).

= F.2 3. TP ] Hiaun sibid =y
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& 45, 2G4 E2tR| 8 =0|0f T2 & a3
B 41, 29 =22 &8 0|0 2 2| 4=
Al £=3+=0|(cm) =4 (mm) ==(9/7F)
- 10 18.7 333
(2022) 20 20.2 36.8
S 10 17.4 239
(2023) 20 18.0 27.4
=T O 0 15.3 18.5
o O -
10 14.9 19.1
(2023) 20 15.1 19.0
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o2 MY 2= IS LRlEt A-F22 AEE 223 47) MY
Al

A 4) = 7
Y A ZASI A= e &« 40|
2= 7|2t (7124 (9/155) (7H/15) (cm)
0z (5.1§§71) 1053 82.8 17.1
N 12 (5187 1) 11122 99.0 17.0
2z (52927 1) 1055 100.5 16.5
47 6.13-71) 38.8 42.4 19.6
12 (51827 1) 92.4 45 17.2
26 2z (5.25157_1) 96.7 5.8 16.6
42 6.6-7 1) 76.5 7.1 15.9
12 (5.1§Z7_1) 84.7 5.0 16.9
50 2z (5.25157_1) 95.1 63 17.0
4z 637 1) 85.6 7.5 17.3
% 15%, 39H2, 457 183 48

o2 A 2=t J|ZE Z2lsto] GU+F 22 st 21 OF 480(ALt
W=l 5co AEstAS

o =
YS F2 10% OF H3| Z4sAD,




N
AN
o

= 5C AEst T2 MY S 0| HO| B Y57 2Rt 2¢o| HFsr S22
Ast2to| 7K Y| LERSOD] S2WCH 0|22 X3 20| 2820 YYD, BB 1470
A% 2 #o| %o| HCh 200 I G Z22 14% AFTIZ SO JI710] LOjULE 4
20| S7lote 3¢S UEIL SZEC0t 0|32 20| 2aH40|Uct
sy BIE-T!
60 60
50 50
— //‘f/—‘_\—‘_‘_‘_‘_‘—-—\. -
S 40 A S 40
Q0 > = ® 30 T~
0 - 4 0
#o 20 W 20
10 10
0 0
65 85 105 125 143 65 87 105 125 145
_.2< Fa 5 =2 < 5°C

03 48 oS 22 HAZAN UE & MHZE(0/20%)
& WA HINE e, O GZMAS SISt 22 2 Msec
| o s 1709 2002 27 252 Mystol A
Bist 23} B 463+ 20| 20COIM MlE Satr|o] & £82k0| 17COIM MuEt 2 2ot gk

UE2= AHY7|U0| BHas h Bl 210|7F 2l 4MEoME Rl

u

Jn
ro
n
N
(o]

AN
o ZA0|= RAUACHE 47). 25TOM AMEYSE ©f +=EF2S 20CEL} ta {2 FEO|
2 HACHE 48). d2{L} S29 37|17t 245 =0 50 A0l HA
T AR 49).

B 46, 22| £ Al Z2 AR BRLE0| G2 & LEY

17C 20C
YR | 2z 4 2Z0] 22 | EMyE s 220 =213
(9 ) (cm) (mm) )} %) cm) (mm)
174 137.7 9.7 17.9 2.9 352.7 9.7 19.3 2.7
271 2275 10.5 17.0 2.5 4042 9.6 17.3 2.1
374 197.2 7.9 16.9 2.3 327.9 9.8 19.0 2.2
474 206.4 8.3 16.6 2.2 2219 10.5 18.9 2.1
% 15%, 3¢t=2, 5027t 2 13| 438t
H 47. 44 A Al B2 {712t Y220 T2 & a8
17C 20C
AY7IE | 2z 220 MyE alie | 2AxIE 2Z20] MiE e
(o) (cm)  (g/7h) h) () (cm) (9/7h) “h)
174 80.0 241 25 32 117.5 26.7 2.4 49
2744 105.9 212 23 46 155.8 28.6 2.4 65
371 133.7 246 23 59 149.4 23.7 2.6 58
iir=! 109.9 24.5 2.3 48 139.9 25.4 2.7 52

900 |\ 20234 AJBORETA



E 48, O £ A MS2T0| T2 &

AS) 20C 25C
s~ | FHE  &Z0 WS 2 | S 2o s &
(c). (cm) (9/7H) “h) (c) (cm) (g/7h) )

1 19 214 09 2 6.6 25.9 1.7 4
2 23 20.3 1.1 2 5.0 223 1.7 3
3 6.3 23.1 13 5 42 25.6 14 3
4 49 274 2.5 2 5.7 20.8 1.1 5
5 7.4 215 1.0 7 12.2 24 14 9
6 7.3 216 15 5 12.0 22.0 13 9
7 248 24.4 16 15 116 215 1.7 7
8 6.6 189 1.1 6 5.8 19.5 10 6
9 16.2 20.6 13 13 15.0 20.0 10 15
10 139 25.0 23 6 16.7 19.5 12 13

11~ 99.2 101 83.7 88

Bl 190.8 164 178.5 162

% 20%, 3uhE 274 268 48
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SZAE ditst Y0 22 |eE WAL= JiYSty| fd i s9 EE AHRIA| ¢
0 Aot MHEZ ASSt0] 10 thst 7| =& AR Z3F O 5104t 20| HE =0
Oish 7t Y 1R0| &2 AotAH LIEHH2L AD|LE MA|HQl J[oes 48 O|HC2 58
=70 =/%CH 24 20cem O|4e &2 OHERE0| F3t=0f AlZ40| "HoRRILH =2k &2 ¢
Hoj| Hls REYA| ¢folt 2 eIt /U0 MAC=Z SPU|0le 7| EFE0| d3tEe=E B
a2 B0 HA A 7|20t A §AUCE E2bA| £9| 3% YACZ 0[8" EF Scm O|Uiel
Ba0| Hghg Aoz Mz o oI 24 8" d%c= s34 U=822 0|85tH
=L

- e
5.0 5.0
- NEE 13
Al O] 4{0]
HY & 7|18k L2z & 715
a2 51, +=dAH HY =2 S2fR| &9 AH[R} 7|8k
\
O 3=
CANMHEZHA - 524 AE3fE X2 WY L AZLA 88 71855 HED

(Mg 1) AMTHO| AE : BR(F)IMS A8t 133 =Y
Jh HE SYUARE LFS S7H L 1Z0] A44SR, 2T U WY AaES °F

& > dalie(ditd) > MEAHE > FA2] &0|UCt
Lt E2fR|e S5YUARE YotMlae S7t 2 L2 445y, 35 L A 4480M 2

Z7t BHE A2 20 /U
Ct 794t 7|& Aol Hele dYZe 5&, 22+ H2le 2ppm 102, HE H2l= 5&

2Ol LEM[F=7t ZAAEIRUCE 371] 2| & &S 2ppm, 1020] 7t 207t ZUCH
2t HAH2A|, HEXH2[2E 224 2ppm, 102 H2|0AM 7t LBtMZs S7H7F LA A

1, HiEx2let Mol & LMY 102 A2t AX[=0] Z/UCE SH0M= thida0| dE=IRAC
OF %8 57K 22| & 1022t 7|, 2&% TppmA2|0A UEM|F S7t7F A= AT,
HE, HAZ20|M= 27| OO 2252 HA;SH 3712 2|7 2F0M LZo] =%,

~
N
> 0
=
oY [
J

| Soll= cimtee| 2220 ascorbic acid HaX{2|0|A LZ0| 712 =QUCH b
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2 ROND oF me PN gy

oiop &2|=E23 sucrose Hl 2|8 HEHOM 712 HUC

2|8 ZHZO|MS sucrose THHEx{2|0A 712 =T, ascorbic acid {20 A
SUACH 2Lt 72hr 21 T CHOF 2] REF X2(0lM 7t S, SmAE2
< sucrose < NaCl < ascorbic acid < CHRF =22 =Rt}

2| ZHE 24 Z2ut 27|0ls QoA 2E20 NaCl HEl 22|o)M 2Tt
Z|8k 72hr Aot & CHOp B2 222 ascorbic acid Ha 2| 7OIAM 7t Uk

, YOEA 2E23 ascorbic acid HAlA 2|7, FOFAZE2 2 NaCl El={2(0]

$0 o2 Mo oX N 1o

-

o2

(A1 2) HE@Z)UBE : BYEHE A 71337 =

7t.

Lt.

Lt.

Ct.

HY HMR 7t&53 MEE gt 0Y 7ts5a3d0l U0l Al D|xelet dEH = AZXA
2| 3-Hexen-1-ol %20, AZX2[0| U0 HSURA| CHE H2|ZECE 2-Hexen-1-0l
SHH0| =2 LigCt

CHRF(AR0|ZEEHO| hardnesse 7,745.49%UCt. peptidase 10min *{2|A| hardnesse
7,760.690|¥ 11, protease 30min Z2|A| 7,272.490|¥ 11, steaming 1Tmin x2|A|
7,159.69%Ct (% ZHAES Y hardness : 9322.09)

g2 RUYE HYao| SMEQl aZf2 -12.1~-10.30|91, A== S22 A|Zto] Zof
A+E UACH SUA-MH-E+T 2L 60.7~88.2%ULt. EF 712 & Uz
HU=Z2| sME agte -3.81~-2.902 HRA2[0f| 2o JOtMCt HLI=EQ| A43tE2
333.0~382.2%%Ct

HE& ¢ (100T, 602)F BHZRE FEslaY 2estE2 RY 18 H2|A| =0t
0, sMEQl a2 CHE 2(0f| Hls =sMRR|7t =/%CH HEEel FEx2|E 2|
=, E2tEL0|Es RY 18] *2lA| 22 1,362.6mg/100g, 3,059.1mg/100g22 =
UACt HEe REsIs+E SitetedS Hlwsh 22 DPPH radical £27150MEe |8 1
37t THE H2(of H|a Cia =QUkCt

TR0l EH2l RAUY SAMEOl g7k -12.5~-1 591, ATE S A[ZH0| LojR4E
SO¥Ct EA-MA-E4S LESRE2 794~90.0%%UCt EE HR T Z2fxje AUE
o =Ml g2 -5 Jopdct HU=E9| AMeskee2

2~272 RO 95f SMEIt
327.1~360.2%Ct. =2f2 &2 EAA(100T, 32)F A=
22/ Bl AT SeHs E S2E0|Es 7E FA22F 22 2,589mg/100g,

8 %
H

7,764mg/100g22 {4 *{2|70]| H|3H =QiCt

2t GEE40 Sz RAY SMEOl aZf2 -11.4~-99% 1, A== 22z A|Zto] 2o
242 UOLHCH 42822 56.2~87.6%FCt HLEQ| ZLSES 177.4~263.8%
Ut YEESE(Y) dRA2Y SF2ns 2 SeEL0/E &2 100T, 38 S!S



2{2[of Hla =RACH.

=

—

10.55%,

&l
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2| oA 2+2H 1,639mg/100g, 5,277mg/100g22 C}
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