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b gEd 54 2 ¥5H B4 va

1) SUAHRI )it 94t of 2ot Fefsta S uli
O Az Fof W

- 2 Al A oz Ujofe =0l A ofzUjote] TofuE e Aulis7tel
AR 2ol AR o 2AURE Soto] Rofsto] Aol ALg.

Bistd &4 #A42 FAA(formalin-acetic
o

&
[e)
acid-alcohol) gHoz ofzYols s AR EEOR A|Asto] Hueh A

5 £ 4C, 25°ColN 242 SSAA 1Y & UMR I § pHE 33
us £7sto] W@ pHE UERY. Zobal AlR: 4'CZ SAlstel 6,500% g . 108
A o

AN & AsAE Foll dAE Z22A(Type PAL-1, Atago, Tokyo, Japan)s
o] g&sto] 33] ¥hE E7Joto] H Brixs UERd.

o9 ofzUjole} T4} ofZUjole] TW e PAT 2092 BAY Aste]
S A, WA, BAEQ 715 U] bR 8l ofste] GHM(L-9%) 712 ZARS AN,

K

U kg ee] Atold) mE J15d &% Afold 5o FA u

1) =it =4ko] g5 7F 4
O Total polyphenol &&F
- 5 29mle §F 5742 Folin-DenisS 47 Wggsto] 4. Ale 10mol] 2%
Na2C0O3 €9 200i0S 7}5t1 Folin & Ciocalteu’s phenol reagents 1005 &35t

chS Ao 3087 ¥ A7l $ 760nmolA ERES 543, BERUZE Galic

u°l'
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acid(Sigma co., USA)E Algoto] Alge} 53 o=z BAlsto] Adst A=A
2e & Zus S AL
O Total flavonoid &=
sF 542 Al 2000 554 80me}t 5% NaNO2 6u0E 7d7tsto]
AlZ1 3 10% AICI3-6H20 12102 7}8t1 687F 812A]7] & 1IN
ZA5E BE 2=
At Aygaoe

AR AlZ] TR 510nmojjA] S¢S

- & EYER0lE
F2oA 51t
Wolsto] g
29} =05t v o2 HAslo]

NaOH 40W0E A i
2 ARgstol A

Rutm(Slgma co., USA)
S % Zefuiolc AL A
O Superoxide dismutase -G-AFHA
- Superoxide dismutase SAFAES Alg 10,00 pH 852 HASH tris-HCI
trislhydroxymethyll]amino-methane+10mM  EDTA) 130n02}
w1 ¥3- & IN HCl 10,05 75t
SODSAFEAY (%) [1-{(Control
2 Vitmin C& o] &3t

S 3 =
%JE)]—EE =

o o K—]K]}\]Z_] q% 420nm—1
sto} AbEd .-

buffer(50mM
7.2mM pyrogallol 1000S F7tsto] 25°Cof|A] 10
EX Sk
FESH O o

H} O O
- Sample)/Control}]x100 of] 2]sto] At

O a-glucosidase enzyme Asj&d &4

a-glucosidase enzyme #3]] 3
A7t <

ES|

E2-S Alg 25m|et 2.5mM p-nitrophenol
0.2Unit/mQ oa-glucosidase enzyme 2505
IM NaOH 5002 7tsto] ¥h2-S AR|AI7]
acarbose(Sigma co., USA)S o] &3t

glucoside(pNPG) 5011QE <]
=3sto] 37°ColA 202%F ¥FSAI-. o] &
e tlxdoz

S 405nmo] ST = é

517nme] JI-=

2) ditst 4, IdE5 & 5 7158 87
O FAiket &4 (DPPH 2tz 47 %5)
1,1-diphenyl-2-picrylhydrazyl(DPPH) radical scavenging activityS ZXA}stdq
Z7tst7] s 200uM DPPH 18010} Al& 2005 &%sto] 37°C, Y4oA 308
4%, DPPH 27 27A5(%)e
olsto] AtxsE. Tal 1 iAoz

FSAIRL &,

ot H
[1-{(Control - Sample)/Control}|x100 of|

Vitamin C& o0]&3h,
th2 2.6mM potassium persulfateS
QolS PBS goHo g

[e)

Fare &7 (ABTs 2tz 271F)
25)3t
235t ABTS

O FAl
- ABTSZ 7.4mMe] =52 S22
1:1 &3r5lo] AlLo] oFaofA] 24A|7F ¥HSA|7]

(o]l



slAste] 732nmojlA] 0.7(+0.02)7F H s 2ASH AHESLS ABTS 890 18002t Al=
2005 =d5to] 587 ¥ESAIZ] & 732nmo] SE LS TS 2Oz A75(%)
[1-{(Control - Sample)/Control}|x100 of 9ls}o] AF= st O gixdo=z

Vitamin C& o0]&3h,

b
oX
o
D?,l', %

Antioxidant

-
'S
AN

-]
=
Mbrirpheminat g b 1 s

¥
rt {L \, MO, * AD=H — + AD
S

Absorplion
: 4
g

JI00 340 380 A0 480 SO0 540 580 L e BE0
Ve llenlange (nmd

AL 27

Areh &4 (ABTs oz 2715)

ABTSE 7.4mM9 =r 2 Z240| 85l o2 2.6mM potassium persulfateS
111 2gste] Aeo] hacA 24417k ¥AIZ. T ABTS 8§42 PBS 02
31M5] 732nmof|A 0.7(20.02)7F H = AT AH52 ABTS £ 180met Al
20002 EFslo] 5EF YRSAIZ] F 7320me] FUEES 5. ABTS BT A75(%)E
[1-{(Control - Sample)/Control}|X100 of 9ls}o] AF&E3H TSt T 2oz

Vitamin C& o]&3sh

> =<

HjoFol O] nitrite oxide =EZ griess reagentS 0]835te =A519L.
RAW264.7 cell2 DMEM HJA]S o]&sto] 1X10° cells/mLE2 ZRA&SH T 96 well
plated]] F&stil 37°C, 5% CO: incubatord|A] 24A17F v & F2HES 1A7E
Aelst 1 pe/mLo) LPSS A3t & 24X17F vjofslele. wleiole] A5ole e 5
griess Alofa} WAl & BUBEAZ 540nmold EYEE skl NO WHES

MEge EASAS.

O iz By Bt

LI o

3T3-L1 AZE 1X105 cells/mL 9] =% 2 24 well plated] seeding $F & 48A]7F
H medium change, 48A]7F § MDI (IBMX, dexametason, insulin)?} A=S x|g]
5t%&. MDI A 2] 48A17F § insuliny} AE2 X 2|stal, 2] 48A17F & MEA,

_’|8_



O ol 2y B2}
- B16F10 A|ZxZ 8ot 24 well plateo] 5X104 cells/wellof] 43511l 24A]17F =9
Hjefsto] A=t et AJefQl a-MSHE 250 pM Foisto] 72A13F 5QF 24A]torct
iR S wAlstHA Watd 8-S f=F. 72413 siget & 7 well DPBS2 AlA
5tal Cell lysis reagent bufferS 125 pl 24356t ANZES E2|gh B AFSdS
st Alxol= IN NaOHo] 10% dimethyl sulfoxide

o|g5te] thu
oiS 300 uL F7Fste] 100°CoflAl 10 &7+ £3HA]7 450 nmoj|A

&}
=
)
e
N
N
o
Jo U
o
obo jo

DORAchrome (W DOPAKINONE ) CysteinyiDOPA
§ oo | [l
PHEOMELANIN

EUMELANIN
Bilack or berown Rod or yellow

wetd g 71A

O WEAE AP 57
- HS68 AZZ 1X105 cells/mLe] ==& 24 well platecf seeding
24A17F wjFel. 24A17t Sof viA|S A|Astil PBSE 500pLA € UVC(254 nm)S
650 mm AHelofA] 18 20% 59 £748 €1 £AF & UVC RAF & A2 serum
free DMEM Hjix|} 2228 Zt7to] sw2 x{2|stal 48A17F vigstol MTT A|eFS
50 pLA d1 3 FQ FsdS AAst FAJE formazang

eh = COZ Hig71o1A

dimethyl sulfoxide (DMSO A7tete] 302 = 570 nmojjA S EE A

e
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8= ‘S
gt Rela= 2ol &ol HA stal ool FAIE 2o

3%-ol= 20mesh 7gA| sHA 20
A AL S Reld Idiz 2o ), e R dol 2 7 Aot A 259
Ax710] dof 3~5AKE AxgGH & HX7olE FollAl of 30&1t Al RAIE 549
OAl AR AAIE 1~2AKF Axsto] o] & O] 22 242 vhes. dubsQl
AL 18]o] 4A)Zt xRSt 72 FE 5H.

- = @
A5 7
2413t 7571 Fhdstel A% APt of xS Yol
BU 8712 Irj2 gjakRd] §71 550-600°ColA ofe] A7
ggol dod wbx| A4y, st B . sl 3

200C2 9 1 HAIFolE] 84 A7 & A

% hRE Fsker]e AR Bk skasUolY 600°C oo o3 Azt
g % Al 84 deow ARl g 2 slehdros A o
mrbA] whEg Axjelot
Jhdsto] WAL - gjulalo]

12 are Ale 257t of

r*mbl“l‘

)«{A

- B9 AlP8ol 80 mLe) ZFAS Folstol AL 25 mLe| £ A|AIo] Al =
O

(o]
A7h Zeaao] 2o 3, o2 FRAAN] £ 7 ZahAd wAlE Sof 2aE

golg 47} = . A3 wthE Sof 2
Z5A R0 TAGAOR Sof. 40% NaOH 50 mL(ZSHA] AHGEH ZHate] 4sfof
Aot e 2ol Eool €e. SRR 3-487 SR FRAAY Az
Zepago] Qb EF o] FRA0) AR At LAYBUoh ZAIAA
02 W3k ZRNS AAGNUWHOR 0.1 N Ex 0.2 N) o] §ste] FLo]
9o YL =2 mrix] AP BYol AL Ae] g 7|2,

S 8 g2 A2 H|Ao 3] ot YL F4t 2 mLE 7Iste [z Jolgs
B4 G 6 mLE Jletel A2 OF 28 Fo4 Hoiz BEUA 0Re /taw
§ & 2 7 mL2 ¥l % g%e Ae o
mL2 A 7hE7 AT oblg dof o2 5715 g8 B & o
ophE 9u oF 1R AIA 25, "Rt Y7 & HG oEE 25 mLE Jsta o

g3t ol2 Wxlstel AEco] sl £YsA HH 4EAL ol
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2 oo ofgl2 R AgojE|2 7t
RollEl2 2 oEl2 15 mLso R 33
o2 7)ol

1
| :‘O
=
i)
[ru
(o]
my
rlo
oS,
15
Clo

=
AL ol ol A2 A3 A AT gA- SE4dA &oiE 2 Ed 2
]_

) =iAtat o=r4te] Ra/ds &4

O QrEAjobd &

- ofzuol 2| Ao EM2 s 2E8AY AF F=7F 100, 200, 500,
1000 ng/mL7} H==2 1% FAMZA(90% Methanol)o2 &X3sto] 23 EHELHS
ZA| sto] Atgsilon, AR 0.1g2 AUsH 2ot 1% FAHEH(90% Methanol)o. 2
50mL Zg-8st 20837t Ag ¥ 20837t

ofnfsto] Al@ g0 ALE 519l

=]
s

glo

o} Z=%3tS 0.45um syringe filter2

P

- BAI7)= DA 3 20HE T m /RIQ] L1715 7] (OSAKA SODA, NANOSPACE, ]
APAN)Z A}83t ot MS A= (AB-SCIEX, QTRAP 4500)2 A}R3to] BAlstdm

BHEAL of2fet 2.
<HPLC &4 =7>
Descriptions Conditions
Column Osaka Soda C18 2.1 mm * 150mm, 2.7 um
Column temperate 40°C
Flow rate 0.3 mL/min
Detection wavelength Gradient
Injection volumn 3.0uL

A 1 0.1 % formic acid Water

B : 0.1 % formic acid Acetonitrile

AZHAR) A(%) B(%)

0 100 0

mobile phase 5.0 95 5
15.0 70 30

17.0 50 50

18.0 10 90

18.1 100 0

100 0

_2’]_



<MS &A1 271>

Conditions
Descriptions Precursor | Product | DP EP CE | cxp
ion ion (volts) | (volts) | (volts) | (volts)
. ESI+
Cyanin 611.200 449.013 | 131.000 | 10.0 | 29.000 | 14.000
Cyanidin-3-0- ESI+
286.972 10.0
sophoroside 611.200 96.000 29.000 | 10.000
Cyanidin-3-0- BSL+
sambubioside-5-0- 286.988 | 161.000 | 10.0 | 57.000 | 10.000
) 743.300
glucoside
Cyanidin-3-0-s ESI+
286.933 10.0
ambubioside 580,938 131.000 35.000 | 10.000
Cyanidin-3-0- ESI+
286.972 10.
galactoside 449 200 86.9 111.000 0.0 | 29.000 | 10.000
Cyanidin-3-0- ESI+
286.987 10.
glucoside 449 020 86.98 106.000 0.0 | 29.000 | 10.000
Cyanidin-3-0- ESI+
287.036 10.0
xyloside 419,200 106.000 27.000 | 12.000
Cyanidin-3-0- ESI+
286.984 10.
arabinoside 419.200 6.9 116.000 0.0 | 29.000 | 10.000
Delphinidin-3-0- ESI+
228.974 10.0
rutinoside 610891 136.000 95.000 | 6.000
Delphinidin-3-0- ESI+
302.957 10.0
glucoside 465033 116.000 31.000 | 10.000
Descriptions Conditions
Scan Type MRM (MRM)
Polarity Positive
Curtain Gas (CUR) 30
Collision Gas (CAD) high
IonSpray Voltage (IS) 4500
Themperature (TEM) 300
Ion Source Gas 1 (GS1) 40
Ion Source Gas 2 (GS2) 60

- of2Yo} dufj AR FET=S 50% oHZ 2 FE5to] Hs4 o= 240 ARSI,
g= AUsHAl 2ol 50% o= 25mL 7J-&stal Z1%H(10min)
=51l 2,500rpmo 2 HAE2]5to 0.45um syringe filter=

=
=
o 1008) 3]4ste] 9lo 2o sVl x70R este] ALgolAS. EERARL

N

a
l-'\l
4
M
s
>
b

_22_



4-Hydroxybenzoic acid, Syringic acid, Sinapic acid, Salicylic, Protocatechuic
acid, p-Coumaric acid, m-Coumaric acid, Gentisic acid, Gallic acid, Ferulic
acid, Caffeic acidE AME3sIo] Alge} FUsh Yoz FAsto] ANt A=

DE 3 ZeuE S AN,

=2 O

Descriptions Conditions
Column Osaka Soda C18 2.1 mm * 150mm, 2.7 um
Column temperate 40°C
Flow rate 0.2 mL/min
Detection wavelength Gradient
Injection volumn 5.0pL

A 0.1 % Amonium acetate Water
B : 0.1 % Anonium acetate Acetonitrile

AIZHE) A(%) B(%)
0 95.0 5.0
2.0 95.0 5.0
mobile phase 5.0 50.0 50.0
8.0 0.0 100.0
10.0 0.0 100.0
16.0 0.0 100.0
18.0 95.0 5.0
20.0 95.0 5.0

<MS 24 =21>

Conditions
Descriptions Precursor | Product DP EP CE CXP
jon ion (volts) | (volts) | (volts) | (volts)
4-Hydroxybenzoic acid | ESI- 136.9 93 -50 -10 -20 -13
Syringic acid ESI- 196.9 120.8 -50 -10 -24 -17
Sinapic acid ESI- 2226 | 163.8 -70 -10 -20 -11
Salicylic aid ESI- 136.9 92.9 -75 -10 -22 -17
Protocatechuic acid ESI- 153.1 109 -80 -10 -22 -9
p-Coumaric acid ESI- 162.5 119 -85 -10 -22 -9
m-Coumaric acid ESI- 162.6 119 -50 -10 -18 -7
Gentisic acid ESI- 153.1 108.9 -55 -10 -20 -1
Gallic acid ESI- 1688 | 1249 -55 -10 -22 -9
Ferulic acid ESI- 192.8 133.9 -55 -10 -16 -7
Caffeic acid ESI- 1349 | 1349 -60 -10 -24 -9

_23_



Descriptions Conditions
Scan Type MRM (MRM)
Polarity Negative
Curtain Gas (CUR) 25
Collision Gas (CAD) high
IonSpray Voltage (IS) -4500
Themperature (TEM) 400
lon Source Gas 1 (GS1) 55
lon Source Gas 2 (GS2) 55

5 Boiucolc ¥Y YL T ¥Y ST U YHOR of2ol Huj Ax
PUL 50% e Fastel My U B AlgstRon], 4 i B
AR g2 AU ot 50% ofHLE 25mL FEStT A(10min) U Egu

5to] 0.45um syringe filter2 ojuts 1008j
oz Y3l AgIIYL. EFZARE

o>
M
ic

(10min) &&5tal 2,500rpmo.g2 ¢
slxstel 9ot e 7|7|EA

Cosmosin, Fisetin, Kaempferol, Luteolin, Myricetin, Quercetin, Quercitrin, Vitexin,
Galangin, Hyperoside, Hesperiding ARg-sto] A|2Q} A3t iy oz FAsto] AHdsh

AMo2RE F Fohuwolc FAS AN,

7

A
¢

4

Descriptions Conditions
Column Osaka Soda C18 2.1 mm * 150mm, 2.7 um
Column temperate 40°C
Flow rate 0.2 mL/min
Detection wavelength Gradient
Injection volumn 5.0uL

A 0.1 % Armonium acetate Water
B : 0.1 % Amonium acetate Acetonitrile

AIZHE) A(%) B(%)

0 95.0 5.0

mobile phase 2.0 95.0 5.0
2.1 50.0 50.0

8 10.0 90.0

8.1 95.0 5.0

13 95.0 5.0
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<MS =71>

Conditions
o rmuens Precursor | Product | DP EP CE | cxp
ion ion (volts) | (volts) | (volts) | (volts)
Cosmosin ESI- 430.9 | 268.0 -150 -10 -48 -9
Fisetin ESI- 284.5 135.0 -110 -10 -28 -11
Kaempferol ESI- 284.9 116.9 -120 -10 -54 -9
Luteolin ESI- 284.9 | 133.0 -115 -10 -44 -9
Myricetin ESI- 316.9 | 151.0 -110 -10 -32 -11
Quercetin ESI- 300.9 151.0 -130 -10 -30 -11
Quercitrin ESI- 446.9 | 300.0 -130 -10 -36 -11
Vitexin ESI- 430.9 | 311.0 -125 -10 -34 -21
Galangin ESI- 268.9 117.0 -105 -10 -50 -17
Hyperoside ESI- 462.9 300.0 -130 -10 -38 -11
Hesperidin ESI- 608.9 301.0 -125 -10 -36 -9
Descriptions Conditions
Scan Type MRM (MRM)
Polarity Negative
Curtain Gas (CUR) 25
Collision Gas (CAD) high
IonSpray Voltage (IS) -4500
Themperature (TEM) 400
Ion Source Gas 1 (GS1) 55
Ion Source Gas 2 (GS2) 55
of. U4k ofzujote} o)A otzUjole FE ¥ 4 it WEY AL
1) FUjaka o] wate] PA] WHE 9jdt BA

O 7142 £4
- 2 AlZoJokEotX X (Korea Food & Drug Administration, KFDA)Q] AlZ3-7%9]
o} AW 221 F71A Alda¥ o] #5t9 Microwave Digestion
System< E5l0] 70 % Nitric Acid2 ArZs] Asrer A2 A88s9e. A2
S 98 8U]2 £83| A3]1 182 MQ £%9 ££42 50 mlL HujZ2tA30]
A&stol A, ¥ Z2F, tt2Us, Ze, ofd, 2 ICP-OESZ #42 7lsgstalo,
=
=5

(o]
2lErle ICP-MSZ 242 AAstAD 2t 71718 BAEZS oot 28

Z o



Descriptions

Conditions

ICP-OES ICP-MS
R.F. generator Free-running type, 40 MHz Free-running type, 40 MHz
RF Power 1350(W) 1400(W)
Coolant gas flow rate 17.0L.min-! 17.0L.min-!
Auxiliary gas flow rate 2.00L.min-! 2.00L.min-!
Nebulizer gas flow rate 1.05mL.min"! 1.05mL.min"!
Sample uptake flow 1.00mL.min"! 1.00mL.min"!

Nebulizer Concentric type Concentric type

Spray chamber Cychronic type Cychronic type

Torch Demouni# Demoun®
Interface cone - Nickel
Quadrupole chamber - 1X1076 torr
Dwell time 600ms 600ms

SEIELIEE
- wlEfR) BI, B2, B3, B6, BY AL AETA LAWY A8,
BT SAIRAO] orfste] BAL K13, E
0.1 % AAIGUOR ASWEEMNC DAUNI20LE 12| /AL R ERL ST
%_

(Waters Alliance, 2695, USA)

Descriptions Conditions
Column C18(4.6%250 mm,5 um)
Column temperate 30°C
Flow rate 0.6 mL/min
Detection wavelength UV 270nm
Injection volumn 50pL

A 1 0.1% acetic solution contains 5mM sodiun  1-hexanesulfonate
B : Methanal solution contains 5mM sodiun  1-hexanesulfonate

AIZHE) A(%) B(%)
0 80 20
mobile phase 186'00 ig 28
18.0 20 80
18.1 0 100
30.0 0 100
30.1 80 20
35 80 20

- HIERRI A% E, HEPFIREHS] FA2 AFodFiX g A7IsAssd 5 Ad7s



o)

o4 wlwstat =,
S 3% WERAEZ

= =
. %*47171% e

Al ZAIEHO| &oto] dFS A HERl AfF Eo] B¢ *lﬂ AFZ oH=Z
2 2 =

[e)
A ulepgICe] e ’%‘%%E S s, QAR 2224 vk v‘i—i‘ﬁOﬂ
oA sto] A1,
- QU] AlRE 10 % TIERIAEONS Jhste] 10 B3 AEAZ 3, 5 % GElAoR
50 mL=2 A8ste] DL IR0LE IO /AR]E S A E7](Waters Alliance,
A

:{
€2695, USA)Z wAsto] g AL

ol HEJRICES OofAIERIAY] sk =
Zi7te] BAEZS oot 2.
. . Conditions
LEBERE o Vitamin C B-carotene
Cig Cis Cis
Column (4.6%250mm, 5um) | (4.6%250mm, 5um) (4.6x250mm, 5um)
Column o . .
femperate 30°C 30°C 30°C
Flow rate 1.2mL/min 1.0mL/min 1.0 mL/min
Detection Vit. A : UV 325nm
wavelength Vit. E : UV 298nm UV 254nm UV 450nm
Injection
volumn 20uL 20uL 20uL
A © acetonitrile :
bil Methanol : Water | 0.05M KH,PO,/acetonitrile [-oehanoL (85 15)
mobile ethanol : Water | O. ,PO4/acetonitrile T
phase (955, v/v) (60 : 40) B: dlchlo.romethane
A solution(70%)
B solution(30%)

- AL A FA AHHl= MHFHEAEAT](Thermo Scientific / DELTA)JH| =
Agste] ZAstR ol AEREES 4P AP sHEARZAZ](Thermo Scientific /
NEPTUNE) ZH| & A&sto] 243 ZI3gsi S

3) PCA(Principal Component Analysis) +A
O PCA B4
- AT 3 BelE ofziol] Q. AEo] TjEt PACEAE %7+ EEA mean standard
deviation)2 UWERHI OO, Statistical Analysis System(SAS, version 9.4, SAS
Institute Inc., Cary, NC,USA)E o]835to] &89 ZAAX(Duncan’'s multiple
range test, P<0.05), 291 7to] AtatX(Pearson’s correlation coefficient) 24 4l

2E EMS 519
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<obzyo} 7} 7 52>

No. A o =z =
1 oFg - y}o]7]
73 O O o
2 871= PEYN H}o|7]
3 THEE Tt vto]xd
4 34l vtol+d
5 = YA vtol7d
6 A A A ufo]7]
L sy - 2¥dE g Bl ]
8 Ko SR vtol7d
9 < EER q =
R}
10 sreE =AM =
11 AR y}o]7]
12 Aefse S R o] 7]
13 ZARIA u}o]7]
14 Aepd = =3 vtol7d

ofzUjote] FEfalR BAIS s 72to} ofzUjoto] chat

1=z
o] 0] 4Ssts ofzUols Adstel 3715 BAL.

|=|
-

i
i

Ao ofzLjote] Fefsrd wwRME 93 7SRNG Lopugron| ol 71y
u}

S|
VAEANY 22 EE.

anls

u](14.04+0.31) =0](12.81+0.57)

2A1(1.13+0.02)
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OYY 715 x71(2020)

19 | 28 | 3¢ | 4%

2%(C) | 1.1 | 23 | 76 | 108 | 17.8 | 23.5 | 23.4 | 25.6 | 19.9 | 125
7(0;3? 64.1 | 50.1 | 15.7 | 17.4 | 102.8 | 102.1 | 183.9 | 624.1 | 139.4 | 4.2
(fnfif) 10 | 12 | 16 | 18 | 14 | 14 | 13 | 13 | 14 | 10
@h) 70.0 | 70.0 | 56.0 | 53.0 | 71.0 | 71.0 | 80.0 | 90.0 | 79.0 | 72.0
2ot | moy | wasy | w8/ | w8y | 1y | oy | 125/ | 861/ | 1647 | 2159

5;7%8})/ 5177 | 5253 | 6427 | 6796 | 4038 | 4627 | 2845 | 2048 | /442 | ‘6206

UfH](13.42+0.26) =0](11.34£0.49)

27A1(0.91+0.03)

OZAZ(WZ) 715x271(20204)

19 | 29 | 34 | 4¢ | 5¢8 | 68 | 78 | 84 | 94 | 10¥
2%(°C) -0.6 | 0.6 5.7 93 | 16.4 | 22.0 | 22.7 | 25.2 | 19.3 | 11.2
7(0;5;5‘% 82.3 | 54.3 | 12.1 | 17.5 | 131.8 | 131.4 | 231.2 | 682.6 | 195.7 | 3.5
)
(m/3) 1.2 1.3 1.7 2.0 1.4 1.3 1.4 1.5 1.5 1.1
EN
2 73.0 | 75.0 | 62.0 | 61.0 | 80.0 | 80.0 | 86.0 | 93.0 | 84.0 | 76.0

)

015 91 A]

CEXY 185/ | 164/ | 262.3/ | 290/7 | 104/ | 2276/ | 162.3/ | 108.1/ | 1988/ | 233.1/
) 6321 | 5634 | 061 | 3.18 | 4315 | 5139 | X012 | 2567 | 533 | 6704

UfH](13.61+0.27) =0](12.26+0.07)

F71(0.95+0.04)
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OGFL(AA]) 71Ex71(20209)

19 | 29 | 31 [ a4z [ 529 [ea [ 72 | 82 | on [ 102
ez(C)| -0.1 | 08 | 58 | 9.0 | 166 | 22.6 | 22.1 | 24.9 | 185 | 11.0
T 1833 | 436 | 17.6 | 33.9 | 1408 | 58.5 | 123.8 | 668.8 | 193.5 | 0.7
ufe
oy 15 | 17 |18 |21 | 16 | 16 | 15 | 14 | 17 | L1
ey
Grm | 700 | 660 | 550 | 53.0 | 70.0 | 69.0 | 79.0 | 850 | 80.0 | 73.0
%ﬁ%ﬁ} 148/ | 1455/ | 2112/ | 2139/ | 1626/ | 1984/ | 128/ | 77/ | 1149/ | 188/
SE8( | 84 | 60 | B8 | 8% | BR | M7 | 1826 | 1826 | DB | 5413

Uu](13.68=0.29)

=7(0.97£0.01)
027 71%E7(20204)
19 | 2w [ 39 |49 [ 59 [exa [ 72 [ 8xg | 9w | 10w
20 | 25 | 76 | 109 | 174 | 228 | 219 | 25.7 | 19.0 | 12.8
129. | 175. | 595. | 454. | 118.

61.5 | 71.8 | 154 | 28, | 129 | 1751 595. 1 454 | 1181y 5
19 | 21| 25| 26|18 | 15| 11 ] 10] 13| 17
64.0 | 64.0 | 55.0 | 47.0 | 70.0 | 73.0 | 88.0 | 89.0 | 83.0 | 69.0
1305/ | 12/ | 2373/ | %658/ | 2192/ | 2083/ | 1082/ | 1262 | 1459/ | 208/
021 | 61 | 038 | 6738 | W01 | 4743 | 2314 | /301 | 2901 | 638
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UH](14.50+0.21)

=0](13.04£0.23)

FA(1.11+0.04)

71(20204)
19 | 29 | 39 | 42 | 59 | 64 99 | 104
14 | 21 | 72 [103] 171 | 225 18.7 | 12.1
67.6 | 62.1 | 16.1 | 26.2 | 147.2 | 142.3 1081 12
27 | 30 | 30 |333| 22 | 1.8 16 | 2.1
67.0 | 65.0 | 57.0 | 50.0 | 69.0 | 72.0 81.0 | 70.0
151.1/ | 1832/ | 229/6 | 2505 | 221.7/ | 2233 109/ | 22,
S| Y | 7Y Je3.4 Y Y 16 | B
A
2 7]
=
» =
e
194](13.63+0.18) =0](11.71+0.11)
©A(0.97+0.06)
£71(20204)
19 | 29 | 39 | 49 | 5¥¢ | 64 99 | 104
33 | 42 | 82 | 11.3 | 180 | 23.0 19.8 | 13.8
101.3 | 55.4 | 21.1 | 36.5 | 46.4 | 142.0 2%1- 11.1
20 | 201 19| 22 | 19 | 16 15 | 1.6
63.0 | 61.0 | 59.0 | 53.0 | 67.0 | 69.0 80.0 | 69.0
1305/ | 179.9 | 224/6 | 2585/ | 228.3/ | 217.1/ 1402/ | 1983/
96 | /57 | 093 | ‘66 | 5208 | 4967 3767 | 5.5
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il

LH](13.98+0.36)

=0](12.61£0.04)

FA1(1.02+0.04)

I 71%271(2020)
14 24 34 44 5= 74 84 94 | 104
54 | 6.1 | 9.8 | 121. | 185 22.7 | 277 | 21.7 | 16.2
117.2/| 65.7 | 41.7 | 57.4 | 73.4 | 239.1 | 534.9 | 200.1 | 278.8 | 26.6
24 | 22 | 22 | 23 | 19 13 | 1.8 | 16 | 16
61.0 | 58.0 | 58.0 | 54.0 | 70.0 89.0 | 84.0 | 77.0 | 63.0
167.9/ | 205/6 | 233.6/ | 265.7/ | 219.9/ | 229.2/ | 86.8/ | 1858/ | 142.8 | 288/
5366 | 473 | 6416 | 6761 | 50.55 19.63 | 455 | /384 | H064
7]
PN =
44](14.24+0.16) 0](13.63+0.47)
2A1(1.22£0.03)
) 719271(2020'4)
14 24 34 44 54 74 84 94 | 104
1.0 | 1.8 | 6.4 | 95 | 173 22.3 | 254 | 18.7 | 11.3
71.8 | 80.8 | 23.6 | 359 | 89.1 | 171.2 | 500.8 | 587.8 | 162.2| 3.0
09 | 1.1 | 1.3 | 16 | 13 1.0 | 1.0 | 1.0 | 08
76.0 | 74.0 | 62.0 | 56.0 | 72.0 86.0 | 88.0 | 85.0 | 77.0
1231/ | 1735/ | 2232/ | 261,3/ | 214/4 | 1892/ | 8719 | 1207/ | 1521/ | 1979
SH | Bk | B | B | Y B | B | W
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6. SHGE
6-1. =AF
O™ef @ 37
ol
8](13.59+0.18) =0](12.15+0.20)
S (0.96+0.01)
O=AHES) 7]2x271(20204)
19 | 29 | 39 | 49 | 59 | 64 | 79 | 84 | 9¥¢ | 10¥
ST(C) | 2.1 | 27 | 72 | 99 | 178 | 22.9 | 23.3 | 26.8 | 20.5 | 13.1
ﬁfme* 79.6 | 92.4 | 19.3 | 7.7 | 108.5 | 188.4 | 492.6 | 367.8 | 208.9 | 4.4
aft
oy 1o | 11| 13 | 15 | 13 | 12 | L1 14 | 12 | 10
2N
@k | 730 | 75.0 | 64.0 | 61.0 | 76.0 | 79.0 | 87.0 | 86.0 | 81.0 | 74.0
0]5(_0]}\}
BEDN 11383/ | 1733/ | 2339/ | 278/7 | 194.4/ | 1774/ | 749/ | 1247/ | 1619/ | 202
G2% ad | R | Bl | By | W WK 6% | B | Bl | 5
o=
194](13.3+0.11) =0](11.67+0.15)
©7(0.94+0.01)
OXZE 7]13x71(20209)

19 | 29 | 39 | 49 | 549 | 64 | 74 | 84 | 9¥¢ | 0¥
S%(C) | 30 | 34 | 69 | 95 | 169 | 21.6 | 22.9 | 26.6 | 21.0 | 14.4
ﬁrﬁf 49.4 | 753 | 22.8 | 16.5 | 924 | 139.7 | 345.9 | 321.5 | 177.1 | 16.2
afer
by 13 13 | 16 | 16 | L7 | 15 | 14| 26 | 1.6 | 10
A
&) | 680 | 710 | 640 | 650 | 76.0 | 82.0 | 85.0 | 850 | 78.0 | 67.0
E’%éﬁ%ﬁ WML | 1822/ | 2425/ | 2736 | 1665/ | 1319/ | 841/ | 763/ | 1004 | 174y
SEY/ | ann | 5779 | ‘6506 | 972 | 3806 | 3013 | 1822 | 1822 | /431 | A%
= 1=
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als

UfH](13.67+0.16)

=0](11.30£0.05)

FA1(0.94+0.01)

271(20203)

14 24 34 44 5 64 74 84 94 | 104
33 | 40 | 74 | 98 | 176 | 22.4 | 23.0 | 27.4 | 20.7 | 14.0
58.0 | 41.6 | 42.9 | 33.9 |100.3|136.4 | 454.2 | 362.3 | 227.9 | 10.2
26 | 30 | 32 | 33 | 30 | 25 | 23|29 | 24| 23
78.0 | 77.0 | 69.0 | 66.0 | 78.0 | 83.0 | 89.0 | 84.0 | 85.0 | 73.0
1254/ | 181.8/ | 2432/ | 283.2/ | 2049/ | 1664/ | 74.4/ | 1BY/ | 1562/ 212895
4014 | 5742 | 'eval | 7331 | 4707 | 324 | 1681 | 4168 | 4175 | 62
ER

94](14.62+0.30)

=0](13.18+0.55)

FA1(1.21+0.05)

g 24N 71EE7
14 24 34 494 g | 64 | 78 | 848 | 94 | 104
1.5 2.5 7.3 10.0 | 17.8 | 22.9 | 22.7 | 26.6 | 19.7 | 12.4
80.8 | 83.9 | 20.5 | 35.6 | 80.5 |234.0|628.0|373.4| 167.2 | 4.1
0.9 1.1 1.5 1.7 1.3 1.2 1.0 1.3 1.1 1.0
77.0 | 72.0 | 62.0 | 54.0 | 72.0 | 77.0 | 87.0 | 83.0 | 82.0 | 75.0
115.7/ | 169.8/ | 234.6/ | 262.6/ | 201.3/ | 1848/ | 72.4/ | 1439/ | 1364/ | 16.3/
3723 | 53.84 | 63.08 | 66.68 | 4744 | £ | 1628 | AP | 316 | B2l
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Ol
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o
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THTH

smam| N2 2
A
N

1H](14.01+0.09)

=0](12.81£0.15)

FA1(1.02+0.02)

S x71(20209)
19 | 29 | 34 | 49 | 59 | 62 | 72 | 82 | 9% | 10
2%(C) | 33 | 39 | 7.6 | 103 | 176 | 22.4 | 23.1 | 27.2 | 21.0 | 14.5
?oﬁn? 79.1 | 59.0 | 22.1 | 22.2 | 111.9 | 157.6 | 509.8 | 4216 | 2243 | 6.8
ufel
oy |18 14| 19 | 20 | 19 | 16 | 15| 20 | 15 | 12
A
Grmy | 780 | 78.0 | 69.0 | 66.0 | 79.0 | 83.0 | 80.0 | 86.0 | 840 | 73.0
E%ﬁ%f} 110.1/ | 1834 | 227.9 | 267.7/ | 2046/ | 1862/ | 859/ | 172.1 | 1672/ | 209.4
S=8f | 3% | /58 | /13| 6854 | 4691 | 4264 | 1937 | 412 | 43 | /599
0](13.31+0.28) 0](12.20+0.12)
27(0.93+0.02)
ORAED 27 712
14 24 34 44 | 54 | 64 74 | 84 94 | 104
°w(C) | 23 | 32 | 71 | 96 | 178 | 231 | 229 | 272 | 203 | 138
Jtxak
oY | 80.0 | 62.0 | 38.2 | 552 | 93.6 | 180.3 | 260.5 | 622.0| 1682 | 9.4
st
16 | 17 | 21 | 2319|1714 16| 16| 16
(m/s)
5= 1970 | 73.0 | 64.0 | 60.0 | 74.0 | 78.0 | 87.0 | 84.0 | 82.0 | 72.0
(%rh)
SECR
ixar | 1001/ | 1737/ | 218/ | 19/ | 3078/ | 1BLY | 665/ | 1371/ | 1302/ | 2119/
Sirg) | 429 | 483 | 6125 | 65 | 4778 | 4L | 1502 | 25 | 343 | €054
=215
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W= Ao ofzujo} 37] Wl

7= AR BEAEE BAE=
P | 2EA | 97F | 834 | 954 | 98 | e
(7;;1] ) 1.13+0.02 | 0.91£0.03 | 0.95:0.04 | 0974001 | 1.11+004 | 0.9/40.06 | 1.02+0.04
(o] ’g
5|4
( 1 ]) 14044031 | 13424026 | 13611027 | 13684029 | 14504021 | 1363+0.18 | 13.98+0.36
mm
0]
( ) 12.814057 | 11.344049 | 12268007 | 127040.15 | 1344023 | 11.71+0.11 | 12.61+0.04
mm
FREE FE= MetE= Hefd e
AT | =4 HA] IR | R BARIA] S/d+
(7;;1] ) 1.2240.03 | 0.96£0.01 | 0.94+0.01 | 0.4+001 | 1.21£0.05 | 1.02£0.02 | 0.93+0.02
(o] rg
U H] 14.24+40.1 | 13.5940.1
13.3410.11 | 13.6740.16 | 1462+0.30 | 14.01+0.09 | 13.31+0.28
(mm) 6 8
%ol
( ) 13.6310.47 | 12.15+0.20 | 11.6740.15 | 11.30+0.05 | 13.18+0.55 | 12.81+0.15 | 12.2040.12
mm
W ofzyol Al 37] vl
1.4 -
1.2 - I I
I I I .
1 A = I T l = = = I
= 0.8
=
o pg 4
0.4 -
0.2
0
SEHT AEN | E3T | 23AM 8FA QA | HElA | SES | =4 BEA | 23E R dHAM | S48
2A7E TR FMEE FULL|ISESE|  SHYE HEER HepdL:
g
Al oot £ w]iL
16 - - 16
I
18 T =~ & - z I ; 3 - I =i 4
12 3 * Y = * » . e ¢ * i L2
7 10 i =
£ 8 s £
o (=]
8 & Fo ¥ L8|
1 L4 0|
2 L2
o 0
UEHT UEA (LFT | ETA BFA BEA | LofA | SET (=AM BFA | 2ET FFT UHA (34T
HNE ZHE YL HYLESHES FAUE HEEL Hete L

Aol otz o} 57| uliL
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pH

- B Al ofzuole] Fejstd B Au 1) xlee] ol2Uol W@ PA
1.02+£0.10, H+ Hu|= 13.83+0.40, =0]+= 12.39+0.682 UEIGOoH HAAo=z

= Ato]& HolA] ¢

147 Aol A ofzujote] B & 3} by 2 Al SA(SA: 1.22, Uul:

14.24, =o]: 13.63)02 UEFOon 7t A2 X|de ZAx(2A: 0.91, 4Hy|:13.42,

=o0]: 11.34)2 UErE.

217t Rloid 71 $(RE, A4, B S5 5)9) Aol ot SAKIAY) ulag
SOIME ot2Uote] BA 9 37| Apolrh Yo UER} 9ejuet 7zto)

o o o}t otzUjoto] HefatA xfol

o
rr
)
ujo
)
|o
hu
=
rQ
lu

A71%0t JUET} 7 e SRS Wgolt pH 34 Eo] o2 37
o HetRe 2 xjdo] ofzuUol} 7H4 B2 4AS WO}, AE
2 xfol2 UEhE KoL g9l

[OpH === Brix

r 14.0%

4 5
| o120%
38 -
i "4\ — L 10.0%
35 - A L BO%
&
&
34 e
L 4.0%
32
L 20%
3 0.0%
| 7 B2z ‘ BF ‘ 24 zs 5d =4 L ‘ 2E I
Z7NE | ZEE BUEE ZHEE | 3E8E | SEEE HIEE HEtdE
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- JlEE MEAE OEN(1-9%) 712E ZARR 9 A WAy, AAAQ 7|EEd thstel
Wolste 2oz PAIAS
5% B

- 71e% Wrt Ant oW FeoA HY
202 UEhta o] 3204 70*1 2%
o2 Uetgon, gt g5oA Ad sk
2 Ueid AWA v]se FEoA:
6.3 02 e,

L FEFoAe AR CR qUdte] A7t =7 UERE S T
=9 Aoee AR I As APE 3 HERR el ol 2Ye AlRE ™ Jte

& —a=

Mol T2 A2, Uk 37] 5] Atolo] whe} 7| Ewo] Apol7t LRt 2oz A7,
- AU 7|5 FROIE FUAL AR F At Al AR H47t &7 Uepon,
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675 675 : 6%
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235 433 504 B 5
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1) FUART @ RAke] &5HTE B
O Total polyphenol &+

- B A U Oao AL At Mg A, i Y PEY 4

(o]
oot H7d. E2julEol EASHE phenolic hydroxyl(-OH)7 1= of2] efetaat A 2
Sty B54S 7HAAL Qo] FAket aut 3 e, dE5 st Holg. ditdger F
Zos g0l 57MgSeSE FAtet 59 /gl SUtshe dder HaH

WAMES] A4S 252 AEEstel Fel W Uehd AoR AtRY

Total polyphenol contents{pg/q)

O = - - = I I - N T L L = A O
M| go | @ | o | R0 | RD| M| M |ob ||| | | | oW | R
oo wl
3

B #E AHE Ay = [HE HY 234

O Total flavonoid gr=F

- ZfELolE= EH o] &5t o= AAA de2] EESHL S
2 anmoz AAstel Faleksol Ertn LeiA gloo] TeuEy FUsHA B
4%, PY @t Y o= dA 9.
~35,000ug/g Atole] +X]E UERUGIOH F EH =
sust Ants Yehis Aol ¢
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J7= g 3= | =g |HE| HE F4

O Superoxide dismutase -GAFHA

- SOD(Superoxide dismutase)= AYA| Uo|A] superoxide®] A7o]] Tojst= g4io|H
9Ix] Uje] superoxideZ MPigto e wat ool TiRo] Aol Asle wolsk= xk2-2 o
SOD gAY 2782 34w ofYRe SOD9F AT HE2 319 superoxide 2R E| AR
B otk Baso] 9le.

- SOD SAlEA 7154 =7 At 1,000ug/m) S ZoflA tjREe §50] WFe Ax|2

Bgoy A sk, 04 ofzUol B ABOIA otel J15AE Uehy Bale

* P<0.05
** P<0.01
100% -
=
.E
¥ B0%
4
E
g 1
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3
E 40% 4
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T
]
2 0
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Concentration(1,00040/8)
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DPPH radical scavenging activity
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RAAA AlE ddo] FA% A3g Alofeh

,=xhe AlRet giRE Al

2 Asigdezn ddRY ZoiE WYolsta, A%olA

A= Querceting oFf &Heoka @lo] 10pg/me]
o
a

18
=
>
B
rlo
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olr
o
127
4%
gjo

* P<0.05
** P<0.01
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Z 27 gL
o1&

= | 85 BHC | §Y |wEEC | s
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s | 03 1%@5
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34

Concentration(10p9/ng)

* P<0.05
** P<0.01
*
2
*k o
*k *k
*E
K *x
£ e *H
*k -
*x *k
By | 98 | 3y [ B2 | Z@ |z | 23 | = | 8% | 3y | me | 03 | BUC | WEC | SY |REAC| oy
we  |zae| 2 Ay 4 g ny CEN Viemin €

Concentration{500p0/mg)
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Jatet &4 (ABTS 22 27%5)

ro
ol

gt
ox,

ABTS' 2tz 4715 A@e DPPH 2oz 475 A Zo] tlmalel gast

54 ¥ § sz 29A dle.
=

o)

100ug/m0 5 =40 ABTS' 2tjzr 47)% Algl 1t DPPH 2ttjzr 475 Zute}
Hl2g opte] ATpAlS LEpfglon] i) 249 & Zejx 9 & Seluuolc

(¢)
o (o]
St SUA £HES UhR a3j0] AYsiorlo] Zat W Uehd Hoz Alad

* P<0.05
** P<0.01
w0 i = . #
*k - —
E ™ Hk ok
2 4 =
- 80% % ™ *k
®
? *E
'E 60% 4 *% *K *k
g
g 40%
8
-
B oaox
E *
4
0% o}
| 9® | B4 | 2F | ZH | 3o | wu | =n | 23 | 3y | e | O3 %E‘EITE_IE'E|5% RAE| 25ppm
wie  |zas| oz Ay = g Hy LD Vitmin €
Concentration(100pg/me)
sta = 3hA] 1 }
O u o =2 O 07
— o= Al
M 257

D FUYQ] A9 ofzuol F&59] RAW264.7 Almof tigt Nz =4S &4 ¢ Axt
+ A9 ofzyol F&FoA 200 pg/mLe] F=7HA] HlE/do] UERA] oot

=05t 2 NOMA dRsS =2X519e.

T - T el 1 T
100 i T —— i —— . I L i —F— — i i e
80
o
-
0w
5%
38
e
20
0
0
CON 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200
%43 ZH 24 2% zd L L} =i 2= 34 g o= | gdE | THEE | ST | FEUEE
e ZeE BuRE FUHE FHHE HARE HAHE A4

Concentration (pg/mL)

- NO A A&
 RAW264.7 A5 &-&sto] Mz5/gdo] UEA] k2 =9l 50, 200 pg/mL sE=
U9 otzUot £&EE 3|Aste] AlRo] AMESIAS.

P Y 2 ot=Yor £2EE2 NOAAY AAlsol S5 HEh gES 250l A
Zoz WHEL, U9 AJYo g =5 Atols HlWsH] ool U= Ao
.
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WA Aol otzUo} 53
a50] UER ore Aoz A7,
140
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7% E3 T
60 I B
9 ‘ l I [ T
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24 23 24 b 4 4 23 s o 4 3z 03 EQC | mmc ¢ | REdE
A ysls ARE A syer it e ML LER
Concentration(ug/ml)
guler 24 Bt
- }\ﬂ;]—_-_l]\
C U] AJFE otz uol F&59] 3T3-L1 M=o gist Az =445 4% Ax 2&
Alo] otzyot REEFOA 200ug/mLe FE=7HA] M2 AEEO] 80% ooz
et 5740l gle Ze=z ddsto] a4t a2 AR Mz 2o dAlss 574
e
1
: 1 -
1w 1 ] [ n o : ) 1. . mm
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32
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Cancentration (ug/ml)
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o AR LRSS0 G50l Yk HOE WA
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A A ofzYot 2EE2 ofzYol FEE2 A F35HY Al ARESHA
/\

f50] LEA] e Aoz A7,
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= pil-3 35 HYEE FHEE Hese HeHe UM
Concentration (g/ml)
O ol 2y Wt
- Alz=74d
D =Ule] A9 otzYor 2&59] BI6F10 Ao thet Nl =4S 54 21 2=
Ajefo] of2Ljo} X52oA 200pg/mLo] E7IA] AMTEAIEEO] 80% o402 Lieh}
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Concentration (pg/ml)
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No. A4 3] 23 (%)
23 =3t 2.82
24 Hapde 2RI 3.99
25 =] 3.08
26 o] = 2.79
27 =3 2.85
28 metc 2.92
29 o] = 2.38
30 o] = 0.22
31 Q] At o] = 2.66
32 =a] 1.82
33 o] = 2.38
34 SIS 0.43
35 o] = 2.43
36 E? 1.95
O &3tz 54

- B3shE dRF2 FUAE of2ujote] HFe Hot 100g & 85.86g9 S LERASICH
Q]=+At of2Ujoto] HQ ™ 100g & 88.19g9] &rFS UERUo] Q=AF ofzl]o}o]
EtShE Shedo] tha =2 mHo|X|gt 2 Xlo]&= ¢gle Zloz &olg

O 2oz =%

- THERA shefo] 4@ At of2Ujob= HFA 02 100g & 5.6582] $AlS BHIOH
Q=AF ofZUol= 100g & Hat 4.49g9] &rastal e o2 X ejo] THElAl Share
UJAF of2Ljoto] A0l LR|7F thA =2 Zlog olg

O =AY &4

- A & 54 A A o2 Yot 100g & 1.87g9] HAQl XS Eon
Q]=rAt of2Uot= 100g & 1.9g9] H+AQl XS UEhyo] Aahafe] Ato]=
H| &35t 2502 LERS

312 ] 3

No. Ao EtSHE AT ZAY

(g/100g) (g/100g) (g/100g)
1 A7e ZA 82.35 6.16 2.77
2 7l 3 A 86.57 4.77 2.17
3 AR T 1A 85.55 7.26 1.93
4 AAG T 715 85.39 6.23 1.37
5 ERTLT A} 84.96 5.27 1.57
6 HMefge o= 89.84 3.99 1.38
7 HMapd e st 86.36 5.92 1.96
8 o= 89.90 4.00 1.24
9 =3} 87.12 5.28 1.90
10 o 89.80 3.72 1.29
11 =al 79.23 9.07 4.18
12 LAl e 94.94 0.39 0.89
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OFEAjotd 3shf BAM Ayt E&F =4 105 % 4%(Cyanidin-3-0O-galactoside,
Cyanidin-3-0O-glucoside, Cyanidin-3-O-xyloside, Cyanidin-3-O-arabinoside)o]
AEE o A5 Z.

Cyanidin-3-O-galactoside 549] ZWjAt of2Uolt= 4o F kg & 7164.1 mgS
stesta Qlon, Q=24 of2Yot= 1kg & 9,060mgS 3951l 1 (P=0.282075),
Cyanidin-3-O-glucoside 2419] 742 ZUjAt of2 Lol H4 1kg & 925.4 mg, Q|=AF
ot o} kg ot 1,138.7mg< o5ty A2.0{(P=0.341432)
Cyanidin-3-O-xyloside A2 ZUjAF of2Ujopyf WH#AOo 2 kg & 2,958.5 mg,
o&Ak  oflzyoprt kg @ 42718mg &8sk 9la(P=0.209245),
Cyanidin-3-O-arabinoside 242 Aoz ZHJAF of2U o= lkg & 3554mg, *]=
AF of2Yot= 1kg & 4,362mg 85t Q= Zlo=g BAE(P=0.305208).

AR FEAloRd ‘%‘% oz vluwstAtH Uit ofzYote] 4% 14,602mg/ks,

QA of2Uolo] 732 18,832.5mg/kgS $HS5t1l Qlo] QA of2Uopt ThAa =2
#a2 e 2oz 2o,
Element Calibration curve (ICP- OES)

Sandad | | pPass
‘Exel, Standard 2] |

Cyanidin-3-0-
galactoside

..W - ! |'ZIE.":

|
Cyanidin-3-O- | .
glucoside il
‘|

|

«Standard z o2
Byl Standard

Cyanidin-3-0O- | = .
xyloside ¢ i) g
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Element

Cyanidin-3-0
-arabinoside

Calibration curve (ICP-OES)

-~ Sfandard

el Standerd

(F$ - mg/keg)

Cyanidin-3-0-

Cyanidin-3-0-

Cyanidin-3-0-

Cyanidin-3-0-

= galactoside glucoside xyloside arabinoside
A7) LA 556.9 50.9 240.3 361.1
A7|m= 14498.5 8149.0 5173.5 6043.4
7379k 10054.4 721.7 3347.0 5202.9
AN 13694.0 931.5 6662.5 5996.5
AR 320.4 27.0 139.8 165.1
THEEA 2704.2 217.9 1114.5 1270.2
AT 11648.1 1087.2 5330.3 5635.7
Rehing 8878.4 1011.5 4684.6 6270.7
ZE - ES 9708.2 880.7 4427.8 6240.4
AE4A 9236.6 780.2 3382.0 3976.2
B59d 9181.2 824.9 3999.0 3686.8
ABA = 14946.4 1328.2 5728.5 4923.2
ﬁﬁ ZEESP 16918.7 1475.3 6892.3 8308.1
AT AR} 226.2 28.5 112.5 110.9
3715 257.6 22.4 87.9 96.4
7 A 200.8 36.7 126.7 258.8
SEYHY 6534.1 712.2 2798.0 3416.8
E 1863.2 193.0 867.5 1199.4
ZgH 154.5 18.1 78.5 91.5
SE=4t 167.4 14.8 72.2 95.4
KB A} 13497.6 1273.5 5234.8 6728.8
MEox 15126.3 1637.8 6647.1 10136.9
A 9604.0 888.0 3487.3 4452 .8
Aded 399.7 34.2 157.9 172.6
Rtste 8724.4 789.9 3169.2 4009.6
o= 5786.9 453.3 2015.5 1493.5
=z 5757.9 666.9 2609.7 3208.4
oo 1171.3 104.4 594.6 500.8
o]= 31424.4 3215.3 16557.1 15184.2
2 o] = 144.3 2045.2 95.5 109.7
o] = 676.7 63.5 312.0 265.5
9l =9 13304.6 1489.7 7157.9 7934.3
o]= 9903.1 960.0 5013.8 5934.6
S 178.5 879.2 60.6 84.0
o= 21053.7 1720.8 7686.5 8102.6
o] = 10258.5 927.2 4887.1 5164.4
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O iz &F 2

1%

Zofs g BA Ay 35224 115 % 5%(Sinapic acid, p-Coumaric acid,
m-Coumaric acid, Ferulic acid, Caffeic acid)o] ZA&E o] EA519L.

Sinapic acids U4l of2Uoprt B@Ao2 lkg O 648.7kg, T4 ofzUohs
lkg & 329.9mg S5t 01 (P=0.109967), p-Coumaric acid= =UAF ofzu]o}
7T HdA0 2 1kg © 316.9mg, =2AF ofz2yol= 1kg & 408.5mg S5t QO
™ (P=0.221639), m-Coumaric acid= =UjAt of2Uopr} HidAl o2 1kg & 440.7mg,
QAT of2UYok= lkg © 525.8mg 3t-S-5ta 9131 (P=0.281057), Ferulic acid= =4
Ab ofz2Yoprt FAlog lkg F 393.1mg, =4k ot=2Yot= lkg T 468.4mg ot
L5t 9la1(P=0.174222), Caffeic acide HA4AH Oz ZUAF otzZujotrt 1kg B
1,269.6mg, 2]=At of2uot= lkg & 1,515.5mg S5}
(P=0.301193).

SUlatat @j=Ate]l ZejHls Hy TFOE HWSHAE FUlAb of2uore] P&
3,169.2mg/kg, Q=At ofg2Uoto] AL 3,248.1mg/kgS -85t Qo] At} 9]
=4 of2Yote] Eejuly ol 2 Aot gle AR UERd.

oo

ol 7oz 2ANY

v 1 a

K

Element Calibration curve (ICP-OES)
m - ‘ Stendard =
© Bl St
i
Sinapic M :
acid ® ]
+Bxcl Standard
p-Coumaric
acid "
i ‘ Standard = e
= sExcl, Standard i
m-Coumari | |
c acid ‘ l
i
T G Pz
..__...--"""i-Slandard
~ b Sandard
Ferulic acid | * §
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Element

Calibration curve (ICP-OES)

Caffeic acid

"« Standard
+Erl Snded

Sinapic p-Coumaric | m-Coumaric Ferulic Caffeic

HAEX] acid acid acid acid acid
(ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL)
712 A 1650.75 271.00 422.00 322.75 606.50
7370} 203.75 113.75 159.25 228.75 991.25
3714H 166.00 156.00 198.00 211.25 841.25
371707 187.25 153.00 243.25 342.50 898.00
A= 1,020.00 348.75 506.25 347.75 811.25
ohehal 997.00 423.50 665.75 710.50 939.00
HEA 287.00 124.00 183.75 196.75 714.50
AEZ7 198.75 561.75 854.00 900.75 2,357.00
HEAGR 710.25 1,074.75 1,468.75 791.50 3,444.75
A4 244 .25 230.75 332.00 308.50 1,808.50
HAEGA 247.00 198.50 293.75 264.25 1,161.00
HEANT 258.50 156.75 236.00 331.75 1,167.75
E‘HL HEASE 0 109.75 109.25 102.50 697.75
I ARy 890.00 332.75 4455 432.75 885.00
AE715) 601.00 239.50 311.25 346.50 767.25
GALA 1092.5 768.25 993.75 721.75 2,779.00
>EHY 122.75 339.75 481.75 485.25 1,970.00
e 908.00 397.50 545.50 388.00 1307.50
ZFH o 4,653.75 305.50 370.25 233.50 372.75
Ze=At 455.25 161.00 235.50 259.75 799.75
e A 141.25 483.25 669.50 709.00 1,845.75
AEDR 421.75 162.75 22'7.75 343.75 1,707.50
A2 300.00 160.00 189.00 251.00 1,188.25
At 2,212.00 334.50 439.00 203.00 410.00
AFsha 133.75 272.50 412.25 392.25 1,561.75
o= 2778.75 179.50 251.25 318.25 1,052.75
=ZZtc 128.5 250.75 389.25 2'75.25 3,281.50
oZe 406.75 248.50 339.75 289.00 754.75
o= 130.25 121.50 189.75 308.75 1,116.50
2 o= 308.5 1364.50 1618.25 1,110.00 720.25
o) = 794.00 211.00 299.75 404.00 840.00
9l = 271.00 218.75 263.50 400.25 774.50
o= 407.75 268.00 323.00 454.00 2,514.75
ST 136.25 568.25 683.25 553.00 254.00
o= 67.25 123.75 160.75 155.50 787.00
)= 896.00 1,075.25 1,379.00 960.25 4,528.00
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O Zaturolc gef B4

- 9] AfE} A|olo] mhE ofzujoe] Zatwiole kg wlwslr] Ystel & 115
(Cosmosin, Fisetin, Kaempferol, Luteolin, Myricetin, Quercetin, Quercitrin,
Vitexin, Galangin, Hyperoside, Hesperidin)?] Z2}d o]t & B M5} L.

ook

- 11%9] Zgt¥ o]t & 5&(Luteolin, Quercetin, Vitexin, Hyperoside, Hesperidin)Q]
Zgtd voltul AHL9on, 6%(Cosmosin, Fisetin, Kaempferol, Myricetin,
Quercitrin, Galangin) TE AlgoA ASEX| UA9re.

- Luteolin 242 =U4t otzYol= PoAlor lkg & 2.8mg, 2=4b of2Yok=
lkg & 2.47mgs -85t 911(P=0.304289), Quercetin 54!19] 742 =UjAiF otz o}
+ B lkg T 158.21mg, °]=tAt ofZUot= lkg T 225.89mg2 FHohl Qo
(P=0.081862) Vitexin 24L& Al ofz2Uop} H4AO0 2 1kg © 2.21mg, 2]=AF of=
Yot 1kg & 2.68mg2 3H8-511L 911(P=0.197007), Hyperoside 272 HaAlog At
ofguok= lkg F 1,320 mg, =4t of2Yol= lkg T 2,067 mgs dFotl il
(P=0.059106), HesperidingAl2 H#A0 g2 ZJAF ofz2Uot= lkg & 84.39 mg, 2]
=AF of2Yot= kg © 114.50 mg 85t = 7oz HEAX=(P=0.128634).

- AAEel Bejriols WF FYow ulwsiw Bt ofzuole] FL 1568
mg/kg, @14 ofzUiote] 49 2.415mg/kgS FEItL Qo] 9l otz o}t
A e AU e oz Aol

Element Calibration curve (ICP-OES)

- ‘ Standerd -
| 7 b Sandard =

(iet

Luteolin |

= |
\ - |
| s ‘ Standard -
B Sndard |
Quercetin -
‘--""'i-S!andard
+Bxcl Standard -
Vitexin -
#| . ‘ Standard = o
b St =
Hyperoside :
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Element Calibration curve (ICP-OES)

" +Standard
e Excl. Standard

Hesperidin
(Et2] : mg/kg)
HAEK] Luteolin Quercetin Vitexin Hyperoside | Hesperidin
A71ZA 0.9625 26.7225 0.4525 178.6775 11.97
A7) m 2.16 243.13 2.56 1,836.17 95.85
3714H 1.41 122.74 1.88 1,195.08 77.95
A7 x 1.76 177.24 2.19 1,391.59 95.92
A=A 2.72 197.41 1.69 1,224.57 94.55
Rkl 3.99 2'73.49 3.30 1,885.67 123.37
BR=l 1.74 183.82 2.45 1,467.14 99.04
HEZET 1.73 144.09 2.21 1,268.45 79.61
HEIS 5.06 194.76 2.64 1,882.35 137.19
BEUAA 2.15 162.79 2.57 1,387.72 71.03
ANl 1.76 232.48 2.39 1,868.58 100.17
HEANT 1.13 310.34 1.73 2,559.23 169.37
i HEASE 1.60 195.74 3.45 2,141.58 112.00
I AAF 4.81 14554 3.04 1,221.78 74.37
AI715] 1.76 122.93 1.60 827.73 58.78
AEA 7.13 167.30 2.76 1,318.03 99.91
FEYY 3.15 160.82 3,00 1,531.47 102.32
e 6.05 96.60 2.77 861.69 54.04
ZdH o 3.54 110.54 1.64 727.17 49.77
=4t 1.40 113.19 1.04 775.03 47.46
e A 1.22 148.91 1.81 1,313.86 85.19
e 2.12 128.72 2.42 1,193.94 99.69
A2 1.95 111.80 1.35 1,257.85 75.24
g 5.74 58.06 1.84 593.06 35.37
Atsha 2.86 126.08 2.57 1,113.49 59.68
o|= 1.96 293.45 2.07 2,011.47 129.31
=ZZtc 2.09 189.20 2.66 2.,025.82 117.02
oJdte 1.68 124.95 1.60 1,378.52 94.00
o= 2.30 492.94 5.42 4,934.18 298.71
2 o] = 0.22 24.76 0 132.41 69.87
o=+ 3.50 197.39 2.87 1,774.25 100.33
9l = 2.89 373.68 3.33 3,458.32 181.85
o) = 4.55 225.34 4.30 1,882.57 68.78
LA E 0.17 0 0 29.37 1.04
o) = 1.24 389.31 3.31 3,287.67 164.77
o= 6.53 203.51 3.94 1,823.96 33.86
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of. ZUl4F ofzUjote} 9]k ofZUolE T & 4 QU WEY AL
) SR o] Tare] QAR S oiFt rhobeh WS B ula

O 27148 24

- AT ofzujol 257) 9] of2Ujo} 1171S 718 8E(Y, WKk, ZE, ol1ulg

=2y O vy =

E=
da, ofd, 9, 28BH)S 3WEA FAsto] HolEY FFES HUstAen, #7]

- Microwave £512 53 Hxl2] a4 714 ICP/MS o} ICP/OES 7]7]2 #4g
stglon RE 7)Aol AL R>0.999 o4l %S.

- LIS

Element Calibration curve (ICP-OES)

Fe 238204

9Tk

Iron

(Fe 238.204 nm) ]

o0 T conc(mgll) T 1.00
Calib Eq®"n: Lin, Calc Int
Corr Coeff: 0. 523380

Mn 257_&10

858k
Manganes '
(Mn 257.610 y
nm) i
5
00 ! chne{mgil) i 1.00
Calib Eq'n: Lin, Calc Int
Corr Coeff: 3.999938
K 766.430
856k
i
Potassium

(K 766.490 nm) |

07 T " conc(mgil) T T 3.0
Calib Eq'n: Lin, Calc Int
Corr Coeff: 0.999783
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Element

Calibration curve (ICP-OES)

Mg 285.213

706K i
i
Magnesium ]
(Mg 285.213 nm) ]
0,
07 T " cbhnc{mgfl) 3.0
Calib Eq'n: Lin, Calc Int
Corr Coeff: 0.999972
Ca 317.933
372k
i
Calcium li
(Ca 317.933 nm) i
0
0.0 ! conc{mglL) 3.0
Calib Eq'n: Lin, Calc Int
Corr Coeff: 0.999979
Zn 206.200
110K 2
. i
Zinc ]
(Zn 206.2003 4
nm) ]
5
RN T " cbnc{mg/L) : 3.0
Calib Eq'n: Lin, Calc Int
Corr Coeff: 0.9995992
P 213.617
9347 3
-
Phosphorus i
(P 213.617 nm) |
i
‘0.0 T conc(mgi/ll) T 3.0

Calib Eq'n: Lin, Calc Int
Corr Coeff: 0.999838

ICP-MS ZzFA (=2 B8d)

Element Calibration curve (ICP-MS)

g98Mo

Molybdenum g

(98M O) .
° Q & 2 4 6 8 10 12
Concentration [ppb]

f(x) = 35323.2056"x + 673.3517
Rz = 1.0000
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e *10“0*09%1 A = 36 4
WAME S-S SR on wA 458 wAgEcRE RUA 8% (%EJEEJ, A, W1t
ZE, U1 2ds, 24, ofd, )2 245t ZAate] Al=ldS HsialS
- A =0 gzt wAMES2 Aldget Ak 20% ojule] HARE Hole A eRIFgo =M
a5 A Aagio] dist A 2 ARES FESYS
Mo Fe Mn K Mg Ca Zn P
AA (ug/ | (mg/ | (mg/ | (mg/ | (mg/ | (mg/ | (mg/ | (mg/
100g) | 100g) | 100g) | 100g) | 100g) | 100g) | 100g) | 100g)
A 17.21 3.67 2.34 | 13410 | 119.13 | 216.97 0.73 | 140.98
j‘i?j] B 17.82 3.75 2.31 | 12622 | 124.30 | 196.90 0.62 | 131.43
XK %) 3.49 2.16 1.29 | 10.60 4.25 9.70 | 16.30 7.01
A 32.07 3.25 2.07 199953 | 93.76 | 170.31 1.28 | 150.10
Zo‘q B 31.12 3.17 1.91 | 921.25 | 103.29 | 159.78 1.16 | 133.61
°° XK %) 3.00| 2.49| 8.04 8.15 9.67 6.38 9.84| 11.62
A 14.56 456 | 8.21| 114316 | 116.48 | 244.82 | 0.90 | 155.27
;5};% B 14.41 461 7.68 | L1178 | 105.01 | 268.53 | 0.91 | 136.14
o XK %) 1.05 1.09 6.67 2.24 | 10.36 9.24 1.10 | 13.13
A 112.05 8.33 2.62 | 100007 | 97.65 | 155.26 1.06 | 166.25
85 | B 11740 7.97| 226 0B85 | 90.33| 15965 | 0.87 | 14157
HRK%) 4.66 4.42 | 14.75 2.24 7.79 2791 19.69 | 16.04
i A 14.04| 2.63| 4.09| L10® | 90.45|132.89| 0.76 | 135.70
i;{i B 15.32 2.41 3.50 | LIbL’A4 | 918512948 | 0.67 | 128.79
XK %) 8.71 8.73 | 15.55 4.54 1.54 2.60 | 12.59 5.23
A 20.83 5.49 3.17 | L100D® | 110.46 | 203.27 | 0.956 | 136.28
g}_% B 18.88 5.18 2.90 | 11514 | 105.05 | 205.39 0.93 | 121.14
XK %) 9.80| 5.81 8.90| 4.54| 5.02 1.04| 2.13] 11.76
A 4.55 058 0.00| 1450| 4.88| 15.00| 0.03| 8.94
o] = B 4.77 0.48 0.00 | 13.86 4.57 | 13.70 0.02 8.03
TXH %) 479 | 18.87 - 4.51 6.56| 9.06| 15.38| 10.72
A 35.79 2.51 1.16 | 95455 | 89.20 | 193.58 | 0.39 | 115.01
O] = B 35.81 2.41 1.051987.85| 81.33|190.76 | 0.36 | 108.79
TR %) 0.05 407 9.95 3.43 | 9.23 1.47| 8.00]| 5.56
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O &714 21}

- oA ABAtEl= A9E U4t of2ujorel oAt ofzuofe] B T &
21 Ze|Bdlo] ek Uik 9.64~112.05pg/100g0]lon, XA ek 77
12.43~22.11pg/100g, 7+ 11.04~32.07pg/100g, 7% 14.56~75.07pg/100g, ZAd 1
6.93~112.05pg/100g, &' 9.85~18.66ug/100g, A& 18.88~37.59ug/100g, Z'd
9.64~20.8pg/100ge] %l o™y H-2 23.38pg/100g oI5, 2B i HolollA
AefE F-foll 112.05ug/100gC 2 7P =7 YEISES. =42 4.55~73.65ug/100
go]glony, n]= 4.55~73.65pg/100g, Z= 35.17ug/100g, W= 26.97pg/100g,
= 33.591g/100g, RAHE 5.76ug/100g0] 100, H+F2 25.74pg/100g0] 1 -S(P=
0.378896).

1%

=]
e

Mo

e A 73 20fl= 2.33~317.49mg/100go| 1o “37] 2.70~6.65mg/100
td 2.85~3.25mg/100g, 4% 2.46~317.49mg/100g, < 3.26~8.33mg/100g,
2.63~10.29mg/100g, A& 2.33~4.02mg/100g, A'd 4.61~5.49mg/100g0]| A 2
B2 16.73mg/100g01 5. B2 45 F5olA Auie F% 317.49mg/100g
2 PoA9 oF 198 7HF =4 UEH S, =42 0.58~11.25mg/100g0] 1 o0,
o]= 0.58~8.01lmg/100g, &= 6.15mg/100g, W= 2.00mg/100g, FAHE 4.2
3mg/100g, &Y 11.25mg/100gC.2 7} =7 Yyepdon HH+S 4.33mg/100g0]
A=(P=0.259819).

p i

oL N g

o & opy @ u

o

|
a

17ke] gare Uake] Aol 1.37~5.21mg/100g01 900 7] 2.34~5.21mg/10
0g, 4 2.07~3.98mg/100g, A& 1.37~8.21mg/100g, 74'd 2.62~3.38mg/100g,
=1 3.06~5.16mg/100g, AL 1.41~3.622mg/100g, X' 3.05~3.63mg/100g0] 3} ©
¥ P2 3.51mg/100g0] 3l Tt g2 45 Ao Auld d-2ol 8.21mg
/100go2 HA|Qf °oF 2.58] 71 =7 UEHSE. 2l=4h2 0.00~3.59mg/100g2]
starS UEhi9i o, o]= 0.00~2.87mg/100g, &t 3.19mg/100g, W= 2.26m
g/100g, =4 1.53mg/100g, =AE 0.35mg/100g o|9lon HA4L 1.71mg/100g
0] 1-2(P=0.000134).

- ZAE9 ke Aol 74 Qo= 791.43~1,473.89mg/100go]| o, 737] 895.01~
1,341.20mg/100g, 7+ 999.53~1,115.42mg/100g, 735 791.43~1,184.67mg/100g,
a9 1,042.93~1,111.17mg/100g, &' 839.30~1,058.11mg/100g, A& 1,002.36~
1,107.33mg/100g, Ad 904.78~1,473.89mg/100g9] T=FS UEIYIOTH T4
1,048.35mg/100g0] ¥l &. B2 A =4dollA Auld F-oll 1,473.89mg/100g2
2 7 =7 UEPES. @242 14.50~1014.65mg/100go]| ¥l ot O]= 14.50~954.
55mg/100g, &&= 803.70mg/100g, = 1,014.65mg/100g, = 407.15mg/1
00g, wAFHE 96.08mg/100ge]| o™, w2 654.40mg/100g0]A-5(P=0.001737).

- ofaUEe] g2 auide] doll= 87.05~122.29mg/100g0] 2 t, 7] 99.46~1
2.21mg/100g, 739 93.76~104.20mg/100g, 7= 87.05~116.48mg/100g, 'S 97.6
5~100.05mg/100g, &2 90.45~98.46mg/100g, A& 82.61~103.39mg/100g, X'
110.46~122.29mg/100g ©o]giony WS 102.37mg/100g0]S. 1y &S A
SRAoA AfEiE ol 122.29 g/100g2 7MY =A UEE . =4t 4.88~10

gol
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0.15 g/100go|9l o™ O]= 4.88~100.15mg/100g, &= 73.47mg/100g, HWHE= 8
5.79mg/100g, =do] 89.20mg/100g, A E 13.52mg/100go|9 o, HA+S 70.
07mg/100g°] -2(P=0.003208).

250 skFe U] 74Q0ol= 132.89~253.82mg/100g0]o, 737] 140.78~230.43mg/100g,
Y 170.31~182.34mg/100g, 4= 138.78~244.82mg/100g, “dd 151.41~164.25mg/100g,
S 132.89~197.38mg/100g, &= 159.45~167.92mg/100g, Ad 203.27~253.82mg/100g0] 31 0™

12 184.46mg/100g010 5. Za e AlolA AjulE 520l 253.82mg/100gC. 2
7V =A UERES. @]=4AR2 15.00~259.36mg/100g0]% et bl=r 15.00~206.91mg/100g,
= 181.24mg/100g, H=t= 183.91mg/100g, FAHE 50.39mg/100g0] o, =A0]
259.36mg/100gC.2 7P =A UERF O H2 164.91mg/100g0]-8(P=0.198219026).

9
- ofele PAte] HOo= 0.57~4.39mg/100g0] 00 77| 0.61~0.75mg/100g, 7+2
0.78~1.28mg/100g, 4% 0.63~4.39mg/100g, “4d 0.57~1.06mg/100g, =
0.66~3.13mg/100g, A= 0.67~0.70mg/100g, A'F 0.90~0.95mg/100g0]} O W+
1.07mg/100g0|%l&. otA2 4= FZolA Auie F-ofl 4.39mg/100g0.2 71 =7
UERFS.  92AFS  0.03~1.17mg/100go|9lon ©n]= 0.39~1.15mg/100g, =2t
0.72mg/100g, HHE= 0.88mg/100g, =Uo] 1.17mg/100g, A== 0.09mg/100g
ojglon HA42 0.62mg/100g0]-&(P=0.019468937).

MUl

rlo o ric

- 0lo] lEEe. TUjAte] 9o 131.93~199.73mg/100g0]ion], 7371 131.93~148.80me/100g,
7491 135.82~150.10mg/100g, 7% 135.21~172.01mg/100g, 7' 135.70~166.48mg/100g,
21 135.70~159.23mg/100g, M2 136.28~199.73mg/100g, A 136.28~199.73mg/100g
o|gion -2 148.32mg/100g01%5. 2 A =FloflA A 720l 199.73mg/100g0 =
JPF w7 UJERFS. 9]ARS 8.94~209.11mg/100g0]Q)0H 12 8.94~163.32me/100g,
=2l 141.25mg/100g, TRIE. 155.26mg/100g, =210] 1.17mg/100g, SARAE. 1562mg/100g 0]glom,

=0lo] 209.11mg/10080.2 7}t =7 LERFOm B3-S 125 25me/100g0]9-2(P=0.121103209),
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o

ki

AA] Mo Fe M K Mg G 7n P
(ug/100g) | (me/1009) | (me/100g) | (me/1009) | (mre/100g) | (mre/1008) | (ne/1008) | (rre/1009)

A71ZA | 17.21 3.67 2.34(1341.20 | 119.13| 216.97 0.73 | 140.98
A7akx | 12.43 2.70 3.01 | 1185.10 | 99.46 | 140.78 0.62 | 131.93
A719F8 | 22.11 3.77 521 | 895.01| 114.73 | 230.43 0.75| 148.80
A% | 17.05 6.65 4.64 | 1117.76 | 120.21 | 223.86 0.61| 137.09
A A | 32.07 3.25 2.07 | 999.53| 93.76 | 170.31 1.28 | 150.10
7AsH | 11.04 2.85 2.64 | 1115.42 | 99.20 | 182.34 1.24 | 138.78
72asd | 14.33 2.92 3.98 | 1083.55 | 104.20 | 181.57 0.78 | 135.82
7Hesr 16.45 3.38 3.66 | 1184.67 | 103.96 | 174.31 0.60 | 136.77
7ABgx= | 19.48 | 317.49 5.18 | 791.43| 93.64 | 209.51 439 | 135.46
BEEA 14.56 4.56 8.21|1143.16 | 116.48 | 244.82 0.90 | 155.27
7A8AH 14.80 3.00 4.00 | 1025.26 | 87.05| 164.78 0.69 | 135.21
ABH¥E | 20.43 2.46 1.89| 901.16| 97.96| 138.78 0.63 | 144.72
fﬂ? A8 E | 75.07 2.75 1.37| 821.73| 96.70 | 184.24 0.70 | 172.01
AGAR | 16.93 3.64 3.38| 1111.17 | 98.05| 151.41 0.75| 166.48
A8 | 112.05 8.33 2.62 | 1050.07 | 97.65| 155.26 1.06 | 166.25
73AHY 17.28 3.26 2.97 | 1042.93 | 100.05 | 164.25 0.57 | 148.73
S80S | 10.11 4.09 5.16 | 839.30| 94.95| 197.38 0.66 | 139.91
A 18.66 | 10.29 3.30| 919.38| 98.46| 164.13 3.13| 159.23
ZdHo 9.85 4.40 3.06 | 1058.11 | 93.96 | 176.28 1.70 | 150.47
=i 14.04 2.63 4.09 | 993.97| 90.45| 132.89 0.76 | 135.70
MEDA | 18.88 4.02 3.62 | 1107.33 | 103.39 | 159.45 0.67 | 157.49
Hqeozx | 3759 2.33 1.41]1002.36 | 82.61| 167.92 0.70 | 145.74
A 9.64 461 3.63| 904.78 | 120.56 | 222.70 0.90| 139.13
Aded | 11.58 5.73 3.05| 1473.89 | 122.29 | 253.82 0.90 | 199.73
Ageka | 20.83 5.49 3.17 | 1100.59 | 110.46 | 203.27 0.95| 136.28
o] 29.05 | 3.68 0.91 | 934.13 | 84.54 | 18459 | 0.51 | 163.32
=2t | 35.17 | 6.15 3.19 | 803.70 | 73.47 | 181.24 | 0.72 | 141.25
m2e | 26.97 | 2.00 2.26 |1014.65| 8579 | 18391 | 0.88 | 155.26
o] = 13.48 1.36 1.47 | 841.16 | 74.46 | 174.05 | 0.48 | 124.26
o] = 4.55 0.58 0.00 | 14.50 | 4.88 15.00 | 0.03 8.94
j o)< 5.51 2.99 2.55 | 783.87 | 80.59 | 164.78 | 0.69 | 136.96
ol 33.59 | 11.25 1.53 | 407.51 | 89.20 | 259.36 | 1.17 | 209.11
o] 19.59 | 4.82 2.47 | 793.60 | 100.15 | 206.91 | 1.15 | 157.16
LAMCE | 576 4.23 0.35 | 96.08 | 13.52 | 50.39 | 0.09 15.62
o)< 35.79 | 2.51 1.16 | 954.55 | 89.20 | 193.58 | 0.39 | 115.01
o] = 73.65 | 8.01 2.87 | 554.64 | 75.02 | 200.20 | 0.73 | 150.86
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O et 24

- 2R of2Ljo} 257) @]=AF of=Lio} 117}2 HIERRl 9% (MIEFRI A, E, WIEP}RE,
slERY C, BL, B2, B3, B6, BY) o sl 3yH=2al Balsto] dlojeje] Aakde slelglon,
slefule 7k AR MAe] 3e A HPLC/PDA 2 £A42 slglon] we uletlo]

AL R>0.999 o]"dol 5.

T

HPLC/PDA A=A (v]EtQl A, E, HIE}7I28 C, B1, B2, B3, B6, B9,)

¥=2.73074e-006x + 0.000000
Goodness of it (r°2): 0.999457
Peak: Vita A -- ESTD - PDA: Channe! 2, 325 nm/Buv8 nm Ref 350 am/Bu40 nm

7= 4:63136e-003% - 0.000000
Goodneszof fit(r°2): 01998803
Pesk: Vita £ - elpha ~ ST - PDA: Channel 1, 298 mfBied rm

=2 81468 003x - 0.000000
Goodness offit{r'2): 0399459
Pek \ita £ - es+gamma —~ ESTD - PDA: Channil 1, 238 nm/Bwca am

Amount ( )
Ameunt {3
Armount

[ rprreryrrrrprreprerepreerrepr TV 2

1 0 2 40 GO BN 10000 s
Wetlh e e . 1 o
Area hreg

Vitamin A

T
0

0 10646

Vitamin E-o Vitamin E-pR+y

= 2039002005 = .000110 =0 64350 06 - 186633
Goodoess of fit (r'2): 0.008739 Goodaess of fit(r'2): 009941
Peak Vita E- deka - ESTD - PDA Chenns! 1, 288 nm/Biv v ak. belcarolene ~ ESTD - POA: Chanel 1, 450 /8 nm Rel 350 am/Bucd0 1 t)
l/ Ehy
- H 20"
.t 1w ¢
E it i
P, i
S E i A
q
i - T r ]‘m ShD ﬂ‘lﬂ 1500 H‘M 2500 EJ‘W IS‘ZID t]‘ﬂ] ES‘M 5ﬂ‘ﬂﬂ SS‘W
pl i} Aol
0 £y 1000 150000 o i":”]U Mer o ”;{]ﬂ “”;—“F ‘55‘ ¥ Peak Name: VisninG, 2T: 8722 FitTyp:Linea{'st Oder G Cure 1608, R 006087, R
Area oo A L R (R —— S5 Vieihing: None: Enustiv Y= 6.45+00¢ -4 3e404: homized menpySlpe: 4 021585

heg RED[E] 1267087

Vitamin E-6 beta(B)-carotene Vitamin C

13t

: 7

i 127
1 i

] i

s / N 100

2 !

1

s " apaf]
i
ot 1 , o]
L ] 2
[

: ™ e
4nt

3 I 20
2

0% [
20

; " T

T T T T T T
R T T R " A o m @ 30 L R S | W AD I A0 W EE 0 AD 4D mE
Jeart frt

Aot
PeakName: B3, RT. 9420; Fil Tyoe: Linear (1s Orcer), Cal Cuve I 1583, R-0.990984; R'2
—— (99999, Weignting: Nore; Equation: Y=1.05+005 X + 7 07e+003; Nomialized IntercestSiope:
0001487, REDE}:0 559738

Vitamin B3

Poakllome:BY RT: 20812 it Type: Linear('e Der) Cal Cave e 1687, R 0999042 RO
—— D9998e4, Weighiing: Nene Equadon ¥ = 1 82€+005 X- 7 272+003, Nomialized Infe-cepiSope:
LOUGBAT RSL(E 1885226

Vitamin Bl

PeskName: B, RT: 20385, FitType: Lnear(19.Crde] Cal Qe 1586, % 0.996702; R
—— 0399405, Wieighting: None; Equation. Y = 3.74e+005 X + 6.35¢+004, homalizad terepiSioge:
0.021231; RSD(E} 4 003627

Vitamin B2

i
2]
o ]
Fl 3 taaf]
§ o £
o
g
/ 0
¥ ‘ aaa/a/
-0t}
F T R T R W0 w @ @ b W W m g
o ot
PeakName: B6; RT- 17412 FitTyps: Linear({s Order) Cal Curv id 1584; R-0.999857; R'Z: PeakName:B3; RT- 18642 it Type: Linear 14 Order; Cal Cuneld: 1535, R 099038, FA2
—— 099914, Weighting. Nove; Equation: Y= 8.86e+004 X «4.322+002 Nomralized InercentiSlope: —— (99975, Weighiing: Nong, Equation ¥ =251+005 X + 4 01e+002; Nomal 284 nteroepiSiope:
0001053, RSDE: 1 83460 0.000262, RSD{E) 1912733
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O wletal wat 4%

- E AT AP Al B3] Qlold ZF 23713 (FEC) 2 AEIA ]I
A5 ABFoRH BaATe] Ae HEsle. AR 36 2 F 60] cfsto]
FAPFS 2AstGon DA HEE BAPROR

BL. B2, B3, B6, B9, WiEMI2E)E wAstel Adlel NS Husiee.

lzl

=]

- B4 PRo] gt WAUSE AP ATk 20% o] BAE Hol: 31 sHelgo s
=5 42Ul e ATy L NS Susles.

PCIO | it A | Vit E | Vit C | Vit BL | Vit B2 | Vit. B3 | Vit. B | Vit. B9
= OR R R W R WK
100g)

A 060 ND| 649| ND| 163 ND|129.15|181.83 | 245

}37& B 057| ND| 63| ND| 146| ND| 11560 1%685| 239
WK% | 513| - | 265| - | 1.0 R AR AREY:

A 070 ND| 75| 129| 093] ND| 8091 |207.93| 365
4B 064 ND| 7.17| 108| 09%| ND| 80219737 405
"7 Twrie | 8% | - | 530| 1772] 206 -1 e12] 521 1039
A 063| ND| 335| ND| 23| ND|14333|2628| 972

ax B 05| ND| 354| ND| 259| ND| 16068 2459 | 10.86
U lwRe | 656| - | 552 - 1100 -l e 8| 1108
A 188 ND| 322| 387| 25| ND| 4859|210%2| 571
S5 B 172 ND| 351| 402| 219| ND| 5388 24405| 622
WK% | 889| - | 862| 380 1480 -1 1032 1485 855

] A 044 ND| 178] ND| 117 ND| 10058 18490 | 877
i;ﬁ B 039| ND| 18| ND| 130| ND|109.16| 20905 1005
WK% | 1205| - | 757 - | 1053 ~1 818 1226 1360
o A 188| ND| 178] ND| 057 ND| 884215986 | 1480
§2. B 184| ND| 19| ND| 05| ND| 9770 15278 | 1337
WK% | 215| - | 757| - | 54l -1 99| am| 1015

A ND| ND| ND|31406| 376| 121| 705| 759| 014

o=| B ND| ND| ND|370| 35| 123 706| 773| 0.11
TR(%) -1 -1 70| 716| 14| 014] 183 1687

A 229 ND| 278 09| ND| ND|251.48 31088 928

o= | B 232 ND| 297| 140 ND ND | 282.31 | 286.40 | 10.65
W% | 130| - | 661 1443 - - 1| 820 137
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O wlergl 24 Az

- oA AAE = AJ9E U4t of2Yotet o]=Ak ofzujore] BIEIQl e 74
HEFTl As © AlzoA AEEA] ke, BTl Bl =4
0.57~6.02mg/100go|} o “737] 1.63~4.65mg/100g, 7+ 0.98~5.22mg/100g,
2.32~6.02mg/100g, 4 1.35~3.25mg/100g, &Y 0.86~2.89mg/100g,
2.44~4.63mg/100g, A& 0.57~3.03mg/100go| o B2 2.99mg/100g0]|S. H|EF
Bl A& d3oA Auie Fd-ol 6.02mg/100g22 Mg =7 USRS, 2l=ik
0= N.D~3.76mg/100g, Z= 0.89mg/100g, = 1.21mg/100g, =Uo]
0.95mg/100g, =A== 1.65mg/100g o] ot HH-2 1.28mg/100g0]%-2(P=0.001020972).

- "B B2= Adol AREet tiREY] AlrdMe dEHA gted, auldte 47
o, 9. Ax " AE FEOIM AfEiE ok2uotoflA 0.09~0.27mg/100g0] 21 0.H,
ef=rqte] Feol= ul= AulE or=2Yot 15E50lA 1.21mg/100g0] 1S

- H|E}Rl B3 ZUjAR2 21.36~275.01mg/100g0]100 737] 129.15~276.68mg/100g,
Y 80.91~248.17mg/100g, 745 103.97~275.01mg/100g, Z'd 48.59~97.69mg/100g,
' 21.36~117.47mg/100g, %15 196.96~197.63mg/100g, e 28.57~143.69mg/100g0] %} 00
Bt 140.19mg/100g0I 5. HIEFR B3= 2 A|9E= g2 Afol7l EAfistl o,
A 735oIM Aeie ol 275.01me/100g0 2 B FofollAl AfEiE of=4ore]
21.36mg/100g2.ct 138 =7 LFERES. @A 7.05~251.48mg/100g0] %00 O]
7.05~251.48mg/100g, ZHE 204.90mg/100g, HHE 82.40mg/100g, =L 42.19mg/100g,
T2 WE 69.54mg/100g0121 20 Pt 109.68mg/100g0] T}, O]=r4te] BERI B3
dFS 7P w2 X 7P A2 el 3688 o] xolr EAHskS(P=0.144200727).

o

eI
i)

2 oX
Hr 4o rlo

‘I_

re

- H|Ef9 B6= =UARS 51.97~376.86mg/100g0]| o 737] 181.83~376.86mg/100g, “I%
194.79~360.78mg/100g, 735 150.58~328.73mg/100g, “d'F 127.74~210.32mg/100g, =
62.58~184.90mg/100g, %= 227.25~248.40mg/100g, A'F 51.97~211.05mg/100g0]%} O
Pk 211.69mg/100g0]02-. HIEFRl Bo= A|E= T2 Apol7f QIoion 77| mparofA
el 7320l 376.86 mg/100gC= ' 7oA AfjuliEl of=uole] 51.97mg/100g Er}
78] =A UERES. @242 4.68~310.88mg/100g0] %o t]=  7.59~310.88mg/100g,
Zz2dc  270.15mg/100g, H= 234.72mg/100g, =24 84.28mg/100g, RAlZHE=
4.68mg/100g012} 0 F2 163.40mg/100g0]45. O]=r4te] HIEIR] Bo= 71 W 32
7P A2 39 Als] g =o] Afol7t EASHRB(P=0.08954367).

ol ri®

>

- H]EFY] B9 U4k 2.42~21.92mg/100ge]} o 47| 2.45~21.92mg/100g, ¥
3.65~15.38mg/100g, 45 5.26~18.38mg/100g, “d'd 5.71~11.57mg/100g, Z'd
3.14~8.77mg/100g, A& 12.81~14.00mg/100g, ZA'd 2.42~14.80mg/100g0]%} o
W2 10.35mg/ 10080191 IER] BOE 77] mzol] Al 74-9o] 21.92mg/100g0.2
g 2HolA AulE of2Uole] 2.42mg/100guct 9w & UERES. ojBAbe
0.14~18.33mg/100g0]} 20 0]= 0.14~14.99mg/100g, ZHE 18.33mg/100g, UHE
10.74mg/100g, =% 9.46mg/100g, wAHE 0.33mg/100go|Ron Hd2
8.76me/100g0191S. UIZA BIERT] BOL JPg B R} P A 3o 1074) HEe
Ato]7t ERstR-5(P=0.219462894).
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BlERRl C Uik aeko] Exfeta] 9 A% ahgstn Qoo Ad s, 7
shalolA] Al ofzUjolollA] 3.87mg/100g, 3.38mg/100g01918. 2JAI0] Ao Ty
A g9ty 9glont, ulRolA AjujEl otz ujoto]A SolslAl 314.05mg/100g

TR 9t o EES.

7% 2.50~3.99mg/100g, A 2.07~3.56mg/100g, &< 1.83~13.01mg/100g, M=
3.06~8.56mg/100g, Ad 1.78~3.14mg/100go] o] H2 4.32mg/100g0] <.
IR Ex 3 Fololx Auig H2ol 13.01mg/100g02 7MY =7 UERES.
Q=2AFe N.D~6.12mg/100ge]%l 2t} u]= N.D~4.0lmg/100g, &%= 1.75mg/100g,
HHE 3.40mg/100g0]¢1 ot =Yojlx AJate ofZUobrt 6.12mg/100g22 Fedo]
71 =7 UERES(P=0.049886119).

- HEPIEEHLE ZUAFS 0.31~5.73mg/100g0]| o 37] 2.40~6.49mg/100g, 7+
0.35~2.49mg/100g, 748 0.47~5.73mg/100g, 74 0.31~1.88mg/100g, <
0.44~4.52mg/100g, A& 0.79~2.07mg/100g, A'd 0.53~2.25mg/100go| o =+

)
al

1.38mg/100g0] 2. HIEFI=H2 F5 Zd-SollA Al 730l 5.73 mg/100gC.2 7t
ago] =7 UERES. 9=4h2 N.D~2.73mg/100g°]%1 20 0]= N.D~2.73mg/100g,
2tE 0.59mg/100g, THE= 0.39mg/1000]91o, =L 2.09mg/100g, HA=H
0.09mg/100g o] o HA+L 1.26mg/100g0]-2(P=0.398620005).

o)

M
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Q1 AFA] Vit. | Vit. | Vit Vit. Vit. Vit. Vit. Vit. B-
S A Bl B2 B3 B6 B9 C E | cadae
ZA71ZA | ND | 1.63 | N.D | 129.15| 181.83 | 2.45 N.D 6.49 | 0.60
7Z371ok= | N.D | 4.28 | 0.09 | 239.14 | 376.86 | 21.92 | 2.09 | 4.72 | 0.68
ZA7199 | ND | 465 | 0.25 | 234.30 | 312.94 | 12.42 | N.D 461 | 0.58
747170 | ND | 4.11 | 0.13 | 267.68 | 352.53 | 18.25| N.D 2.40 | 0.66
Z+984 | ND | 098 | N.D | 80.91 | 207.93 | 3.65 1.29 | 7.56 | 0.70
ZY9sA | ND | 1.49 | ND | 114.26 | 194.79 | 4.71 N.D 6.49 | 2.49
Zy4sbd | N.D | 5.22 | 0.11 | 248.17 | 360.78 | 15.38 | 3.38 1.64 | 0.35
748923 | ND | 5.04 | N.D | 194.96 | 261.77 | 12.40 | N.D 3.00 | 1.70
ABA9x= | ND | 6.02 | ND | 103.97 | 150.58 | 5.26 | N.D 3.20 | 0.76
AE2X | ND | 2.32 | N.D | 143.33 | 226.28 | 9.72 N.D 3.35 | 0.63
748X | ND | 2.82 | N.D | 152.54 | 236.62 | 17.30 | N.D 2.50 | 0.47
HALA T | ND | 544 | 0.27 | 171.82]328.73 | 18.38 | 1.32 | 3.39 | 0.48

fﬂ* HABM2 | ND | 287 | ND |275.01 | 242.23 | 11.11 | 0.83 | 3.99 | 5.73
AGAX | ND | 1.35 | N.D | 64.20 | 127.74 | 11.57 | N.D 2.07 | 0.31
A7) | ND | 254 | N.D | 4859 |210.32 | 5.71 | 3.87 | 3.22 | 1.88
ZAGAH | ND | 3.25 | N.D | 97.69 | 181.04 | 7.51 N.D 3.56 | 0.35
Z8cok | ND | 2.89 | ND | 117.47 | 120.13 | 8.17 | N.D 2.36 | 4.52
Zddy3 | ND | 244 | ND | 4435 | 73.20 | 6.95 N.D 1.83 | 1.78
ZdHol | ND | 0.86 | ND | 21.36 | 62.58 | 3.14 | 2.01 | 13.01 | 1.88
ZJ3=A+| ND | 1.17 | N.D | 100.58 | 184.90 | 8.77 | N.D 9.19 | 0.44
METR | ND | 463 | N.D | 196.96 | 248.40 | 14.00 | 0.54 | 856 | 2.07
MED=| ND | 244 | ND | 197.63|227.25|12.81| 1.44 | 3.06 | 0.79
Mz | ND | 3.03 | ND | 143.69|211.05 | 10.01 | 0.44 | 2.94 | 0.53
AIdeA | ND | 266 | ND | 2857 | 51.97 | 2.42 | 061 | 3.14 | 2.25
st~ | ND | 057 | N.D | 88.42 | 159.86 | 14.80 | N.D 1.78 | 1.88

o)== N.D | 1.31 | N.D | 138.78 238.88 | 14.94| 1.02 | 3.31 | 1.82
Z2tc | N.D | 0.89 | N.D |204.90 | 270.15| 18.33 | 0.81 1.75 | 0.59
g2t | ND | 1.21 | N.D | 82.40 | 234.72 | 10.74 | 1.02 | 3.40 | 0.39
o]= N.D | 0.35 | N.D |217.94 | 285.67 | 8.91 1.20 | 2.27 | 0.57
o] = ND | 3.76 | 1.21 | 7.05 759 | 0.14 | 314.05| N.D | N.D
;_j o= N.D | 1.28 | N.D | 112.48|191.22|13.84| 0.70 | 3.07 | 1.61
=q ND | 092 | ND | 42.19 | 84.28 | 9.46 | 0.90 | 6.12 | 2.09
o= N.D | 1.37 | ND | 65.86 | 125.05| 8.83 | 091 | 3.86 | 2.73
LAlgic [ ND | 1.65 | ND | 6954 | 468 | 0.33 1.28 | 0.00 | 0.09
o)== N.D | ND | N.D |251.48|310.88| 9.28 | 0.90 | 2.78 | 2.29
o= ND | 1.35 | ND | 13.86 | 44.29 | 1.59 | 0.85 | 4.01 | 1.73
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St ARk 8-22 Alolo] & 15709 §9 YAt LA Yool oS F Vet
BCk oy $91 WAl okzyol Aju) Aldo] ME HA SUL ¥R BA
7] gstel FUE ofzUol 25% 3 9B ofzuol B 1152 BA & Ay

)=
BC/UC SolU4 UG o] FUANS WR -26.73 % Ao0], 9|24 ofUjote
W -23.95 %2 B E|0] FUIAL of2Ljote] Fagto] B YIS

L= 0J]o d
- WAFYUL BH

AL ol A BAN)E D414} Ha-159]
ofzujo} A Al U}E WA FAZ H]E
2557 QTAY of2ol R 115G ¥4 ¢ AW Pd 5%
B 178 %o GO0, YFAL of2ol: WF 3.78 %2 FFElo] YFAF of2 Lol
B2l &4 U

HALA] Carbon(%o) N2(%o)
47124 -27.68 5.35
ERARIES -27.91 -12.01
717] 9k -27.36 2.83
AN % -27.72 1.28
A= -25.70 -1.90
AReE2al -27.13 -0.58
Al -26.90 7.56
dET4E -27.75 6.64
EXe: P -26.78 -4.18
dEdA -26.77 8.25
Rl -26.69 6.03
ABEA T -25.89 9.92

jL ABAE 2712 ~2.98
AU R} -26.72 0.47
ddsh -26.19 _9 98
A -25.57 -2 98
>EEY -25.97 -0.49
EXSE -27.12 0.25
Zd 80 -26.04 4.23
=4t -24.77 7.68
S -26.16 7.59
Hqeox -27.86 -0.64
A2 -27.03 -1.66
A -26.68 2.88
ek -26.78 3.81
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A AR Carbon(%o) N2(%o)

o] = -26.31 8.21

Z24c -26.31 2.20

e -27.24 5.63

o] = -26.90 2.18

2 o= -11.28 4.65

o] = -25.63 4.89

4 =0 ~26.54 1.65

o]= -27.33 2.08

FAHE -11.85 9.87

o] = -27.47 -0.33

o) = -26.63 0.55
AEEES YAHE
Zney | AN S
R|Gof|A] & ZARJA]

ofefl 2o Lpeh}
Rlotoje} A2 e

(a) RBF-ST

South Korea strontium map

USA strontium map

T+

AERF FF BA AW PRHOD IS FS iR 0710149 Znzke U
Eili= wFd @]=4t of=yote] 4% 0.710]rte] A UER T glo] AA|AA
AERE OF A=l vlustH YAR] JLEo] Jhsd Aoz Alsd. © AHiR|E
A3l Qlojof 1 R|HQ] RjujAFFRIA], ofdA] TET =

AAA]| 8Sr/%sr 2SE(n=20)

A7 ZA 0.722204 0.000024

PPy 0.715097 0.000029

ARAR 0.712392 0.000031

ﬁ A1 0.709531 0.000028

ESSRuY 0.714467 0.000027

SEEN 0.715413 0.000031

RN 0.716176 0.000026

NE 0.713196 0.000034

Zoic 0.709317 0.000052

metc 0.708506 0.000066

= =q 0.707557 0.000067

Q] HASE 0.710884 0.000030

o= 0.708421 0.000059

o] 0.713725 0.000071

o= 0.709516 0.000080
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3) PCA(Principal Component Analysis)
O gtEAobd 24
- FYR EAHPCAZ  ol&dto

cyanidin-3-0-galactoside=
cyanidin-3-0O-arabinoside=
cyannidin-3-0-xyloside+ 0.9688%2 =2 A9 AR4A

1=]

LR

QHE Alohd

=13

a

2 (cyainidin-3-0-galactoside,

cyanidin-3-0O-glucoside, cyanidin-3-O-xyloside, cyanidin-3-O-arabinoside)<

574 wse oty 2 L =ex]

23 A1

AXH

. A otz o}

oo TE

12 v

2B (component 1)& 82.34%, A2

Ao s

Al 2y

2014

S d
5

ol
AN

oz stol AWYS EEHUL.
S (component 2)&
Uepton, =A 7|od-&(cumulative proportion)2 98.54%= XA ZAit=
wo] Fo| Wishel

ZEERBE IS

cyanidin-3-0-xyloside2}

0.9637=, cyanidin-3-O-arabinoside?}

e 21S SHlstA S

o
=2

Correlation Matrix
Cyanidin-3-0 | Cyanidin-3-0- | Cyanidin-3-0 | Cyanidin-3-0
-galactoside glucoside -xyloside -arabinoside
Cyanidin-3-0- 1 0.552 0.9766 0.9637
galactoside
Cyanidin-3-O- 0.552 1 0.5018 0.5073
glucoside
Cyanidin=3-0- | 9766 0.5018 1 0.9688
xyloside
Cyanidin-3-O- 0.9637 0.5073 0.9688 1
arabinoside
8 1
08 1
?
E y 5 Y] 06'
N g t
E ke § 04 4 * Cyanidin-3-0-galacioside
[ =l
% :-: A o3l g' 02 4 + Cyanidin-3-0-glucoside
3 § ; A v - 229 6 0 ‘ ' + Cyanidin-3-0-xyloside
g : ) ' Cyanidin-3-0-arabinoside
04
-4 0 05 1 15
4 0 4 8
Component 1

Component 1 (82.34% of total variance)
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BX(PCA)S

o|gsto] Felus

-Coumaric acid, Ferulic acid, Caffeic a01d)

AL BEYFOR slof AWYS =559

shak

a

FSinapic acid, p-Coumaric acid,

54 W2 s R L 29

- 2R BEA Ay Fl1adE(component 1) 64.37%, A2 £dE(component 2)&
21.85%=2 UePton, =A 7]od&(cumulative proportion)2 86.22% = AA| A=
YT 5 Qg FUME of2Ujol Aol HEUASS Al FYEO| Fo| DL
82 FAtn Qloul, Zel ofzUol] BEWSSS FoA At O Uehte.

- T2bA Z2eluls o] et &= HEOA)] gUidl W =Fel4ke WS ol fel/do]

&5, Ot E2hs dFE o] AEEAS &l 23 p-Coumaric acid=
m-Coumaric acid®} 0.99212 Ferulic acid?} m-Coumaric acid= 091162 =&
Aol guge U 2 gelstag

Correlation Matrix
Sinapic | p-Coumaric | m-Coumaric | Ferulic Caffeic
acid acid acid acid acid

Sinapic acid 1 0.1025 0.0983 -0.0568 -0.1609

p-Coumaric acid 0.1025 1 0.9921 0.8946 0.4851

m-Coumaric acid 0.0983 0.9921 1 0.9116 0.5289

Ferulic acid -0.0568 0.8946 0.9116 1 0.5176

Caffeic acid -0.1609 0.4851 0.5289 0.5176 1

g 12
- 0.8
g .
84 ”

;E t 04 @ Snapc acid

g ‘E [ ] ” g g ioumacacid

Eg .‘ - A .T E 0 :: 8 mCoumaricacid

g ATH
g ' cbg«ﬂ: L] : e e Fauicacid
£ h 04 ¢ @ (affer acid
-08
A 0 05 1 15
4 0 1 8
Component 1 (64.37% of total variance) s
O Zefaolc £
- 228 BM(PCA)E 0]835t9 =Zgtdwo]t stk Luteolin, Quercetin, Vitexin,

Ty 2 29

g BaGoR s



A A A13AHE(component 1) 64.47%, A2 Z/dE(component 2)&
LEFGF O, —.—E. 7]19]&(cumulative proportion)2 93.38%= XA ZAit=
S, FURE ofzUol Aol BEWASS Al FYE) Fo ARt
T 9lon|, Tej4t otz ijote] LA

ofebd Sefuicolt gao] me & BACIYY AU U RIS BEs}7|o]
[s) % ]_

A £ 8
o)/ dol BEsSHH, oth,  FfELolt otEFE o AEIAES =l A
Hyperoside= Quercetin®} 0.9642, Hesperidin®= 0.91852 =& Ao ArtdS 1}
e 212 shelsiel s,
Correlation Matrix
Luteolin Quercetin | Vitexin Hyperoside | Hesperidin
Luteolin 1 0.0398 0.484 0.0337 -0.0789
Quercetin 0.0398 1 0.7331 0.9642 0.8895
Vitexin 0.484 0.7331 1 0.7736 0.6012
Hyperoside 0.0337 0.9642 0.7736 1 0.9185
Hesperidin -0.0789 0.8895 0.6012 0.9185 1
3 12
7 . 2 08 :
Eg g = - :.ﬁ : - E 04 ° Sh
T IR I et

-8 -4 0 4 8 0 05 1 15

Component 1{62.47% of total variance) Component 1

QHEAlobd, Zal, Eotuiols £3 A

U ofzojel welal ofzote] ghEAlobd, Eejus, Zalriols EY £A
At All1EAdE(component 1)& 45.40%=2 A2 FAE(component 2)& 23.32%=
UERF O, FI23dE27HK] A1 7|o-&(cumulative proportion)< 68.72% S UERJ-E
UEAOMH, EuE, EHE ot & 4 Za JU4l otz Yot} Felit otz
Uolzte] Awazt Uehtal gigre.
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O

12

08 e

[
e
%E oo A A o= E’ <
§go L2 .‘5. Ly n A=) 3 5
5 A2 o.AAq’:’: i o 7 5
4.3 4 0 4 8 n £
Component 1 {45.40% of total variance) 3 4 [oc:npone:fi : =
2714 24
238 BA(PCA)E ol &sto 271A & Mo, Fe, Mn, K, Mg, Ca, Zn, P)& &7
W4 ol A % TN S BEPFOR slo] ATYS EHARS.
28 B4 At AllEAdE(component 1) 45.67%, A2 A2 (component 2)&
22.09% =2 UeFon, =4 7|od&(cumulative proportion)2 67.76%= XA A=
qgE 4 9.
212 ol met F BACE TUAL 2 A WEslol: g9)io] BEst],
7148 e e Aol gleS RISk S
Correlation Matrix
Mo Fe Mn K Mg Ca /n P
Mo 1 -0.0203 | -0.1763 | -0.03 0.0451 | 0.1134 | 0.0097 | 0.3229
Fe -0.0203 1 0.25 -0.0835 | 0.0177 | 0.1299 | 0.7797 | -0.0078
Mn -0.1763 0.25 1 0.4451 | 0.5883 0.495 0.3153 | 0.3162
K -0.03 | -0.0835 | 0.4451 1 0.8407 | 0.5219 | 0.0973 | 0.6049
Mg 0.0451 | 0.0177 | 0.5883 | 0.8407 1 0.7983 | 0.2391 | 0.7709
Ca 0.1134 | 0.1299 0.495 0.5219 | 0.7983 1 0.2701 | 0.7801
/n 0.0097 | 0.7797 | 0.3153 | 0.0973 | 0.2391 | 0.2701 1 0.2743
P 0.3229 | -0.0078 | 0.3162 | 0.6049 | 0.7709 | 0.7801 | 0.2743 1
8 12
[ ]
E 08 . ofic
o 'g 4 ¥ Fg
EE E Mn
EB ° = E. o K
0 . 4 A=2 alV
8 i : :
-4 04 of
-3 4 0 4 01 01 03 05 07 09 11 13 15

Companent 1 {45.67% of total variance)
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, Vit BI, Vit B2, Vit B3, Vit BG6,
st 2 2 ARG e BENY

- 2R BEA Ay Fll1xdE(component 1) 41.19%, A2 £dE(component 2)&
13.71% =2 e on, =& 7]oj&(cumulative proportion)2 54.90%% XA ZAut=
AEE 2 S =4 otzYoe] AFEHASL Al £4429 Fo dAsty 152
Pt 9lou], FUAL okzUo} AW BEWS UFWLASS FolA Yk o=
eSS, mebA BlEpRl Shafo] et & S5 wUidh 2 gejiks st ofle
goligo] BEso]. vlER YRS ol ol §lee TS,

Correlation Matrix
vit, A| WL | VIR ) VI VIR i o | vie B | BrSar
Vit Lo 0 0 0 0 0 0 0 0
\]]31}‘ 0 1 0.5623 | 0.3931 | 0.3962 | 0.3336 | 0.0252 | -0.1277 | -0.10%
Y- 10 05623 1 | 04274 | 0.5337 | 0.4466 | 0.1177 | 0062 | -0.25%
\]é%' 0 0.3931 | 0.4274 1 0.8635 | 0.6502 | 0.0301 | -0.206 | -0.0004
\]éié' 0 0.3962 | 0.5337 | 0.8635 1 0.7445 | 0.1934 | -0.1147 | -0.2188
\]/3%' 0 0.3336 | 0.4466 | 0.6502 | 0.7445 1 0.0367 | 0.243 | -0.1476
V(ijt' 0 0.0252 | 0.1177 | 0.0301 | 0.1934 | 0.0367 1 0.0408 | -0.0401
Vlijt' 0 -0.1277 | 0082 | 026 | -0.1147 | -0.2493 | 0.0408 1 0.1014
Brear | o | 0109 | 02 | -00004 | 02168 | 0.147% | 00401 | 0.1014 | 1
4 08
L]
- [}
g 8 [ ] LA
ol . * o Lt
£ i ; : B2
S LI P S S S g
2 | Ry R T | )1
Sﬁ ® A=Y 3 L LIS
E L] 5 . 8 Vit BY
4 o of‘:E
4 g 4 8 X 95 0 05 1 i el
Component 1 {41.19% of total variance) Component 1
O 5714, ety 5% A
- IUAE otzuolet =eJ4ib ofzUYote] BV, BTl Y A4 Ad AlIRgE

(component 1)& 32.90%=2 A2 A E(component 2)2 17.62%= UENFOH, A2

287X A 7]1od&(cumulative proportion)& 50.52%S UERHJS
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Z wauodwoy
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0.5
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Component 1

Component 1 (45.40% of total variance)

Th
<
Qi
o
<
vl
<
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Jefatd EA Abg(pH), 1.8
- =Ul 1471 A]He] FESHA | =
Qlovt g BA= 1.02£0.10, fg UH]= 13.83+0.40, =0]+= 12.39+0.68=% Kﬁﬂﬂ_i

= AtolE BEolA] ¥g.
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- 247 A9E 7152, F4Y. v S5 5)Y Atol: lou {ARR| Y9

7|20l M & ofzLjote] 2] B 371 Kort gledloR e fejuet Zp7tol X
710l oot ofzujote] RS o= F Rto|7} GllS.

- AtEE tiRE Al90lA pH 3~4 = FHRon, 1gE TH(Brix)

of2Uop 7Y & 4A15 RGO 2 Ao|S Lpeh

A=

- A Tk FEoME Uit Alg § A2tk AY Al ALrh = UERde,
=2 = YEhe.

O =zt =4t} a5 37t vl

- & Zahs @%ﬁ% 4,000~6,000pg/g, & Zatyo]= kS 25 000~35,000p8/80.2
TUAh} Al B Bl e S UEIUIS

- SOD SAMALS 1,000pg/m =FofA] THEER gio] uto Ax|= yUehjglon, g
sheab O]=p4toll A ofte] 7572 YUERd.

- a-glucosidase enzyme A&/ 10ng/mle] P2 sToMe 52 F52 UEU

o, Uittt FY, doll, =4S A iR A HolM =2 a5 Eis

O = =4t} 7157d 3871 &<t &4 vl

- DPPH 2tz 2752 500pg/md s=oflA F7]= gt sdo|A Auie 4 =7

- ABTS™ 2|z 74 < 100pg/m sEoA 71 g9, A5 75, FUE 2 Lo
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S| B(27))eee A RA ol 2ol W 2.67%2 D24 U RAMEA 258
Alelstn iAo Wa £1% Welo] ATgre UEhfo] 2 Atols} glgle.

, Eﬂ@i}% slepe ZUALe W 100g & 85.86g9] 31eF, 9JZARS HWF 100g I 88.19g0)

UEto] /24 ofzujote] Ehagte ghato] tha A Lot 2 xtols}
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- mohd 27 ok FUAte WFHo= 100g F 5.65g 2TAS W 4492 TR
S 9lof FURAT of=Uote] WRFAHQ A7} tha B o e

- 2AY FE2 FUIt2 1008 B B+t 1.87g, of=at2 Bt 1.9g9] S HERol A

O Attt o]=4te] G a/d2(QEAloMd, SetErols, 220y 5) vl
- QIEAJopd skFre #HE4 105 % 4%(Cyanidin-3-0-galactoside, Cyanidin-3-O-glucoside,
Cyanidin-3-0O-xyloside, Cyanidin-3-O-arabinoside)o] ZA&Ejo] EAst At
Cyanidin-3-O-galactoside= ZUjitut @ ZAto] H4A 02 kg o 7,164.1mg, 9,060mg=

sto. Cyanidin-3-0-glucoside= lkg & 925.4mg, 1,138.7mg& SIEs
Cyanidin-3-O-xyloside< lkg o 2,958.5mg, 4,271.8mg gke.,
Cyanidin-3-O-arabinoside= 3,554mg, 4,362mg< 22+ 3-8t Q1.

- P AFe FUiAR2 14,602mg/kg, =42 18,832.5mg/kg® Q|=pAto] tha =2
UL Yena,

- Z0% e & EA 11%5 £ 5%(Sinapicacid, p-Coumaric acid, m-Coumaric

acid, Ferulic acid, Caffeic acid)o] ZA&% o] B3t A}, Sinapic acid: ZUjAba}
Q]=ZAto] ZHzt 1kg & Ht 648.7 mg, 329. 9mg ¥, p-Coumaric acid= 316.9mg,
408.5mg &9, m-Coumaric acide= 440.7mg, 525.8mg @S, Ferulic acid=
393.1mg, 468.4mg 3t-&, Caffeic acid= 1,269.6mg, 1,515.5mg g-&5t1l &

- Z0E Byt I Uit 3,169.2mg/kg, =4k 3,248.1mg/kge RSt QL]
St o)t of2Uole] Zejuls ol 2 Afol7t gl Ao UEhd,

- ZgtdyolE srke 1159 Z2tdwolE % 5&(Luteolin, Quercetin, Vitexin,
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225.89mgS S Vitexin 2.21mg, 2.68mgS S, Hyperoside2 1,320 mg,
2,067 mge S, Hesperiding 84.39 mg, 114.50 mg 385t 2.

510
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(2) N ATNLLcE Al 25t AF7H LA 2| SHofl w2t 30| Jksgho)

(T - 4, A)

il 1A A 7R
X THR] B (2020~2021) (%)
i SH(EAE) 1 1 20
s512¢
A (R R) 0 0 0
7w 5= .09 =REAY)) ! :
.y = 2(8]SCI)
Al AR (A 1 1
SH(YEAE) 1 1 20
Y E
SESIERS) 1 1 20
SHE(EAE) 1 1 20
7]=olA
A () 1 1 20
2R (EAE) 5,000 5,000 10
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o L7felabA] EA) 8ol AR (=A) 5,000 5,000 10
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[2021 KaoSFoST] Thank you for your Submission 1

Thank you for your Submission 1
Dear. 20|
You have successfully submitted the abstract for 2021 KoSFoST Internstional Symposium and Annual Meetin

°E 2 z0|

oo ) SH0| 2 A EHFE
Hak [54-850-5234 |=CH e 1010-3890-4714
ol o= yoma7 1d@hanmailnet
= OFE R = AE 2 E (P01 4 FE)
[EFELS E4E  Kyoung Mi Yoon |":‘£1I Froe= byenngbuk institute for Bio industry
=T A
7| 2 etk

L :

&R =] LK
LIS Oral L ototss
[z A EHE

FQ1-039

Comparison of anticxidant and antidiabetic efficacy against domestic and foreign aronia
Kyoung Mi Yoon *, Ki-Hyun Kim ' , Wan Seck Choi ! . S0 Hyeon les" | Chang Ho Lee'
I ) R oz

Greongbul institute far Sio inolustry

Aronia iz a vegetable fruit of the bernes belonging to the Rosaceae family and is also called black choke
berry. Aronia containg bicactive substances such as polyphenols, flavonoids and anthocyaning, and has an
tioxidant, anti-diabetic and anti-inflammatory properties. Although the efficacy of Aronia is widely known,
studies comparing domestic and foreign products by region are insufficient. In this study, functional eval
uation was performed with the extracts extracted with 70% EtOH cbtained by purchasing aronia from the
arania producing region representing each region of Korea and aronia from overseas. Total polyphenal ¢
ontent and flavonoid content, DPPH radical scavenging activity. ABTS radical scavenging activity, and 50
D-like activity assays were used to analyze antioxidant activity, and a-glucosidase enzyme inhibitory activi
ty was analyzed to evaluate the anti-diabetic effect,

Modification of the submitted abstract is possible until May 24,
Yaur postar number is temporany and can be changed.

Please confirm your poster number before the meeting at the conference website (httpy/fvew. kosfost.orkr/a
bstract/).

2027. 5. 20 [=s=2rmT
President, Korean Society of Food Science and Technology |
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