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SUMMARY

1. Title
Commercialization and Development of health foods used by aronia mixed L-arginine.

II. Research purpose and Necessity

1. The purpose of Research and Development
The final purpose of this research project is to develop higher-value aronia and
L-arginine materials, which have effects of antioxidation, immunity and growth promotion,
nd natural aronia beverages and jellies, by the L-—arginine mixed liquid using aronia, whose

astringency is reduced by the tannase treatment.

2. The necessity of Research and Development

Consumers of aronia are restricted due to its unique astringency. In accordance with
the social stream of health promotion with the eating habit using health food, if this R&D
project using aronia and L-arginine develops aronia of less astringency and processed
foods for the elderly and children, it is expected to contribute to economic revitalization by
the higher-value business, and to develop health food from the concept that the medicine
and food have the same source. Moreover, as the products have a normal type of food and
good palatability and convenience, they can satisfy the latest trend that pursues products of
natural materials and products easily taken in daily life, and they can also approach

consumers easily.

1. Research scopes

1. Exploration of basic characteristics of aronia and L-arginine
- The antioxidant function was identified in foreign and domestic aronia
- A potential of entry to markets of food containing L-arginine was identified

2. A study on aronia palatability improvement
- Have studied to improve aronia’s astringency
- Have identified the change in the antioxidant function

3. Development of health food types for children and the elderly
- Have developed beverages and jellies for children and beverages for the elderly
- Have studied the mix proportion by the product for children and the elderly



4. Production of the prototype and the study on commercialization
- Manufacturing process standardization by the product type
- Production of the prototype

IV. Results of Research and Development

— Drew methods for the use of aronia through consumer surveys

- Developed a strengthened antioxidant raw material with a mixed liquid of
less—astringency aronia and L-arginine

- Drew a concept of the natural product for health promotion for children and the elderly

- Studied mix proportion of beverages and jellies for children and the elderly and
produced the prototype

- Prepared commercialization through the report of items of the aronia beverage and
jelly and the analysis of nutritional contents

— Established marketing strategies for aronia beverages and jellies

V. Research Performance and Plans for the Practical Use of the Performance

This research project developed aronia beverages and jellies, with the concept of the
functional material that strengthens immunity and promotes growth, and with the concept
of the natural material, by adding L-arginine to a raw material aronia, whose astringency
is reduced by the tannase treatment and whose antioxidant functionality is improved. This
project also succeeded in developing technology that can increase the added walue of
aroniarelated products. Therefore, it is expected to be applied for various foods.

The results of this research will be commercialized independently through WELLFINE
Co. Ltd. If it succeeds in industrialization, aronia is expected to be new higher-value
produce for farmers, due to the increase in the demand for aronia, and also
L-arginine-related industry is expected to be developed due to its increased demand for
products using it.

Beverages and jellies containing aronia and L-arginine developed in this research
project are regular foods, so it is difficult to say about the effects of their functions.
Therefore, it is necessary to prepare procedures to be recognized as functional foods and to
secure their material competitiveness.

With results drawn through this research project, we applied for a patent and held an
exhibition at the expo.
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0.85% NaCl €942 o] &3ta] 10° 71A] AF 45t 3M ¥R 1 mL EFaHrh. A
< 3M-AC iR & AMg-3te] 37T A 24412 w3l L, oS 3M-CC wlAIE AHS-3HY
37T A 24A3t Bjlgatgden 8l F colony € SAsI3 FAYaFE Foi @92y 3
A#F(CFU/mL)E 4H&sksit

. olstery 54 24
(1) pH &4
A 5i9] pHE pH meter(STAR A2115, Thermo)E AM&-3te 2431t

(2) = &7
ANge FEE FEFEA(ATAGO-MASTER, Japan) £+ YA Y ZEA(PR-101a,

301a, ATAGO, Japan)& Al&3le] =A%t
. AEEA &3

(1) L-o}271d g =3

o =4t F ol2Y|Ue AYF FAL fdld AAVFTAEFTHA TAE ANEH F

A ARZETHH(HPLC)E AHEaHe] otmlcit EAH] o3 EA G 3¢ A4 49A

TS A3 2ol oF 10139 B 78 S +8 oA 783t AR g o 3]

& FstHrh JALE 2~338] 4% EE AASHA, AGE dA9 £ Fetdvh Al

Be-de dHE2z &8y AAsT ESS Y e 5 ARse AL FAE

02N FHAUYEE 459(pH 2.2) £+ 002N g4toz £d8sta H18 g9 92 o isl

YARS NP gdoz dgor, FEELL Arginine® 2 Yo JAZ=ZrEIHI Y B
4 =1L ol % 17 #oh

E 1L dAAznETRY 24 22
P EAEA

Instrument Agilent LC system
Column Capcellpak UG120 C18 (250mmx4.6mm, 5um)
Detector PDA (338nm, 262nm)
A 40 mM NaH2PO4 (pH 7.8)
B : ACN : MeOH : DW (45:45:10)
Time({min) A (%) B (%)
Mobile phase Initial 95 D
31 44 56
33 44 56
34 0 100
38 0 100
Flow rate 1.5ml/min
Injection volume Programe
Colume temperature 40T
Run time 38min
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(2) 813 &% 24 ; Duval & Shetty?] ¥d
Tannic acid &% 4L A& ImLel 9% EtOH 1mL¥} FHF< 1mLE 7lstd &
EESF1, 5% NaC0s& 9 ImL3} IN Folin—ciocalteu’s reagent 0.5mLS 713 & A2 A
60E HAAZ T3 725 nmilA EFE=E AU tannic acidE FFELAEZ FFAE
A st A&

3) F¥EH FFE FF &4
FH=A sgE FF2 Folin-DenisHel &3] v AFslo £AT. A5E 4A3
A A3t ImLel 50% phenol reagent(Folin—-Ciocalteu’s reagent) ImL& 7}éla EF3 2 3
B Bok BT F 10% Na2C03 (SAMCHUN PURE CHEMICAL CO., LTD, Korea) ImL&
A7rete] G g A2 A 147 WA S UV-spectrophotometerZ o] €519 700nmei
A FHEE 254 o] W EFEZE tannic acid (Sigma-Aldrich, Co., ST. Louis, MO,
US.A)E AHE3ld A43 AEFH o2 HE A&t

(4) DPPH radical 474 &4 &3
DPPH radical &7 &4 3% 93l Yasushi 59 23S ¥dsy 4dsd
DPPH radical 47 #A)2 a-diphenyl-1-picrylhydrazyl (DPPH, Sigma-Aldrich, Co., ST.
Louis, MO. US.A)E A8 WHor ZASAY. FXES & 1022 3% DPPH 49
dmLS F3td A5 &9 05 mLIy EFF F A2 1087 ¥R 9 UV-Spectro
photometer, 517nmel A FFE=E FHNFNLH, A5 HA7/7e FHI/TY FF= zolE 9
& (%2 EASHAT

DPPH radical scavenging contents (%) = (1-Sample O.D / Control O.D ) * 100

(B) & AEA oD FqF &3
ZF o EANehd dFL Giusti & Wrolstad (AQAC)Hel 28] &AFHUTY. A - 5=
2 54% AR 100 ulel pH 19 %49 1900 L} pH 459 €89 1,900 1Lg ZZ
A7}sl vortexing T F 1583 WX]5te 520 nme} 700 nmoll 4] UV-spectrophoto meterS
o] &3te] FHALEE FA4%Y oF A4 o5 FaH.

( A x 4492 x DF x 1,000 )
( 26900 x 1)

F SEAobd &F (mg/L (ppm)) =

A : (OD 520nm - O.D 700nm) of pH 1.0 - (O.D 520nm - O.D 700nm) of pH 4.5
4492 : cyanidin-3-glucoside® 1 mold &4 (g)

DF : 34w (10x20x=200)

26,900 : cyanidin-3-glucoside®] molar absorbtivity

1 : pathlength in cm
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vl #% B}
Overall acceptability 71Z%= H7H= BFAHEY AR vl dAs9h 58 Fxdo
2 Hyregen, #5AA 892 ol2ol &8 E 53 ol AT Aol Y& 20740t A
A& dygoz Aol EHYo] g ASHA 8¢ 1090& A HAsh

A2d d7ME =8 24
1. ofzuel ® Lot27d 712 54 4

7. ohzuol #d A= BA

O ofF1jole] FAAE F anthocyanin ¥ polyphenol2 4§k #7500 Yotz &g
A Qg olZYol A& AFelA AHFA FH FAE EFo HbALY] FXE AR A
713 WA Ak FAMERODY TXE FAAHA TS EHE ey E2d 83
8-isoprostanes(3t83 ~EH2EH) ¥ Ox-LDL(LDLS] A3FH)E F42AA

O ofZ1o} 43 A] TBARS ¥ Chemiluminescence(A) E'2%; A3 2 X)o] 43¢ e,
GSHPx(glutachion peroxidase) @4 %71 @ F ¥4l3 Edo] F71d0] RIuHAS

O ot Fa AE? FH 1L epigallocatechin(EGC), catechin{C), epicatechin (EC),
epigallocatechin gallate(EGCG), epicatechin gallate(ECG) & ©F43 Ezlv= P2 d484 9
o9} -2 EPIFE E3I3IE tannases BEFAY ester AL 7R sl g % F45) 75

lack tea ext
75 wit
OH OH - Antioxidation activity:
A L ; = Time required for POV*
=~_0H A 2
|/ | D PEC freuitochierhin) lJ Il i = 1o reach 100 meg/kg
2D " 34
HO v|| e l/"""-_r""“ -~ ~0H HO~~" O\-T == 0H £ 5
A el &
S e o = ‘L/ ~_~"0OH a
Lt % T g
OH .;:?"I\“‘\ OH HG'\-.(" =0 .c'Z'
I I g 25
HO “‘?:;_d/"‘OH 3 |' i <
OH HOJ:\Q"T""I\ OH =
E s OH

a9 1. gdEs FE 713
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U Lool27)y fHe Q%9 A3 A9 A4 B9

O ol=7]d& 1836 Schulze®t Steigerol 23] Fo HelA EsUo] arginineol
BHEN, a4 F 3l 974 ofvmAto R gud FAJE R EAY

O ofZ7]d £ guanidine”| 2 8 ¢ A714-E& Jebid, A R HABEE ornithine
8AA e LAHECZA citrullined} aspartic acidZ5E A A= 1, arginase®] #8-o 9s)
848 c2vdez EIE. fA, BF YEYLE 842 Wizt EFeHA dEY
of EF 7% Felel 3™, e, AT 24, 2% 3, ATAEY 7T A
3= NO9| #A7A 9435 &,

O ctzrlde wud gAol BIstu, obrxite]l aie] FHE B Ak B 4§
A g4 gFEUotd sESg, AsAL, SFEAY, 22U, 2E

¥4 8% 5 oA Azl o3 ol¢d. AA ) gl 4F B=Eg
A WAl Belsts AeUR AF H§He] T AL BeAHL, F UM B¢ FAA A
HH F 4HE Tt FHARE A7lE Ao FHA Ye

O BxH BAE gz 1257 ol27|d HHA ETAZY Fo3t F4AE Ueiled,
AF3 ol271dE AT B A9 FEUAEL ot27)d HH F FelHom ALsAS

Insulin-like

growth factor -1 .
Polyamines

Growth hormone. 4
Prolactin AA-
Insulin
A Ornithine
A Substrate
Secretagogue [ Urea cycle
iArginine; C|ttuilme
Substrate :

Nitric oxide production
1% 2. L-arginine® 7]%

O L-ot=7|de AdeA ARA olatd 4+ A §7& $FA1717] A8 ARlA
FAHAT daFe FHA77] A3 A FHE A3 Ao RIdY TAE A
T A EH RIS HGIEF T EE A8 E
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O L-eo2r|de AMZT 2RI 2E(GHRIDY E3E FHAP2H HHLZ2E B
HE &F3t9 ALY AZE AsAzitm BHude] & T, L-ol=27d Fdq A
somatostatin #49]7} Al Ho] AFs2E FH|7F FriE T Baso|glE.

o~
5 -
B
" N r—- T ]
oy Live - "
y » _ §3 .
.,._‘ —
@/?\éﬁ 8 E 20 \\\%
=2 i
Pituitary fié = \ -
gland ) (.Bone '? & y |
(b) Arginine (g)
—— I- Adipose Fig. 1.« -I-l. '\‘..'-.!Itull.-w."- o .> ] sy da (e
— | tissue he > 1o W
Skeletal muscle 5 I 1 1 i
snalysis. (b) T ¢ it
FADAM. 4a ) ¥ 1o

2% 3 L-eot27ide Agz=E £33 554

C L-olE7|de H9 Ax 2 AFs=Re] PHE S/ A 9975 A4 220 H. ¥
GAHEB-cell, T-cel)® 447 TEE S7MAA A AFHE FAANIY Fxg 32802 &
2 AAT 2R BHE F/AA AdA 2S5 € 2de 7 d4Ygr)s AH =88 &

o Ul B Q4 okmucle] AR 24

S R R4t otz uole] 71 B4 &3 A F 29 vk Syt °}iqo}—t— %
F AZ ok2Uel dE Fuldte] FFAL ANEE AESen, £Y4 olE ok EAEL
otzuol ¥HdL 4] AlmE ARG 13 Brixd FUT =70A H]ﬂ%}ﬂguﬂ, Ay
43 pHE 342 2 Ao|7t 913X, DPPH radical A7 842 4904 2818 %, =it 3206 %
o2 vyt e 92 T4 42440 me%, THAL 4711 mg%2 TP k2ot F
e grabe] ozt vl A vEbstth tEASRd §e 47236 mg/L, 42035 mg/L o2 FHujat
ot2uolrt ¥ EA uyexgted, Hegts yhle 3dd ¥ SU4 36586 mg%, TY4t
356.88 mg%o= HuUit okZyote] |d o] U Eol 2w FxE HEhd WeiAteA

Sat o2 Yot 94t ol Yot ¥ 2 Wa3E Ut A= FAHU.

E 2 SR4 R 94 ok2Uold J1E 54 23

DPPH(%) Total Antho Total #EAA

Treatments Brix pH 10mg/ml. Phenol —cyanin Tanic acid (+++++H 2%
715 (mg(%)) (mg/L) {(mg(%)) uj-$-7gh)

=4j4t 13 343:0.01 32061019 42440+0.12 47236802 365.86+0.68 o+

T4t 13 347+001 28.18+015 447.11+022 42035186 356.88+1.45 ot

_18_



2. obEviote] 7|54 Fg A
7). okzuel Menk AM A

O ol2Yo}e= %3 polyphenolic compound®} epigallocatechin(EGC), catechin(C),
epicatechin(EC), epigallocatechin gallate(EGCGQ), epicatechin gallate(ECG) & ©%&3 Z g ¥
HeEo] Efe S Bd A& 459 Y AEES 4F A 3 2 EHE HA
T oo s AF tE A4 FAoEo] Hn, dWAF diste dHde] ASE AN
I Vit. B12¢t 28t A FTE AT mEA, okz2Yole 28 FW F 7|ZAHE 1Y
g d gde JHEEA A EAE EEE 7 UF

0 £ AFANE Hewd dehlt BURY ester AR A5 Raste] Wentst 25
#a 9 Ae 249 BHAEAY B4 32 YA B4 AR HYe

. ofR el g2 AF 23 W2 (13Bx)
(1) ot&EY e} EAA e g Fakst A S71

ol2Uo} & NS 13 Brix® &4 8l tannase A 10%, 40C, 2hr & wgsle FA
WAl F B4 A% E YRS AH ARRE ALY o2 Yl 13 Brix ¢ tannase
B2AE AR s 84 Hx Z3E ¥ 3% 2vh st @49 AF e DPPH radical
AAGAHL 52X A 2818%NAH EiaAH2 F 3047%2 °oF 10% 7kt oY, FiE ¢
T f54A7 A 44711 mg%olA EAAT F 49292 mg%E o 10% 713 mEkA,
tannase EAA el o A3 7o) FHE S AT

E

X 3. ol2Uol axAE AF i3 g4 9 A

DPPH radical

= Total phenol
2AEA (%)
(10mg/mL. 7| %) (mg(%6))
13 Brix Aronia 28.18+0.15 44711+0.22
Tannase 10% 30.47+0.24 492.92+0.68

@ et=uel AAd BE Bl AR Fa

ol2 o} FZ=L 13 Brix$¥} tannase E43d AR ©d AR BN Ad F gd9]
Fo] AAA T A 341.34 mg%el A 261.39 mg%= oF 25% 7ZAFES T4l }'ﬁt} ugtA ol2 Y
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ofo] tannase AN A BiE LA F71HH, B ] Fise @ent Fad xAE
A ¢ AT #A5AA 2492 T @A AA AIME HLERNY FEE I'HHLE
S o A4AE] A 43, A4AE F 2He = LA 4 Fosle] TAEE HsHch

400

341 .34

350

300

261.389

13 Brix Aronia Tannase 10%

a9 4 E2AFC mE dd 4% 53

250 +

Total Tannin Concent {mg(5%))

200 -

3. ¢lE2Uo} @ L-ol=27)d Egee s 7154 Hel

shzujols} L-okzsld £l 45 7154E HAsr] Asted 13 Brix chEuckst
E2AF ctzel A%, BAAY ckmels) L-okZrd EF9el e #F S48
a¥ 59 #Ervl 13 Brix olZ4old tannase HEAAE A FHE o] 44711 mglhelA
492.92 mg% o2 o 10% F7Hsisew, L-of27d EfFdL2 50722 mg%o g fHAHE o
Hots) 35%, 13 Brix okziote] ¢ 13%7} F71& Felshsivk

£ ZA}EF FH k=Y ole L-olE27d &34 F4t3 754 F4EE FUdAt

o
(43}
o

507.22
492,92

[4))
o
o

44711

136x Ot 2 L0t 13Bx OtE LGt 136x OFE2 L0t
+ tannase 10% + tannase 10%
+ LLOFEZ|H

29 5 ot} H L-ol27]d ERde ¥y F

Total polyphenol concent (mg5)
=
(4]}
[am )

=
o
o
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A 38 ol27|do] FFH clEZ Yol AFAML
1. ¢]go] B %918 AFAE At
7k AE A 4R
AT 20AEe] FTEE AN FEY 46 EdEE AZAE HAE 59 54 @
FAI7| 3, durAEo HYo|EHA 73w HeEAdo] Fof AF &M HHAE F Ue AFE
= )ﬂzo} N 3 o]HE WAV F4EE EAdRE HAQ LA dE 5813 AEe
g ey, g B Ay e Jd &AE 83 ARAEY EWdE e AR HEy
A, 714 255 AEL ML 96
AHE A ZAX#e] A g #AeE nEHT U FA wio] AES Ml
AAME AFAES AEsts HFo 718t e 9FE2TY, 99 984 47 37 5
ofo) 59 AHH EAV UFHI o ojdeld AFAEZAE 9T AFd U @Ale] T
o gov, sl ALF Ao wi w=9e | F3, A7 FXL 9% AFE Ade] 2%

uetA, of2Yols} L-of=7]dE E838te] =99 WYy T H Aol HAELE
A% 7HEAEE fEete] AAE FHoERY 1AL A7 aA F

E AFdAe HAE A£A¢ ofZYole @auto R <ld A §HQ AMHEE tannase &
ﬁ‘-ﬂﬂ gtoegd wWeas ZAAFEL, L-ol27|U-S Ausle 71540 FAEH 985E ALE
Fo =N 2uAe Y=o B¥gstaza F

2. 44 8 AF AL
of2Yol W L-of27|dE& FUARES Y =2 2 ool f A4 Bl S8 E AF4S
(7h o™l E {3 HA3E Yy AFE A

O AR ;

HA & ok=Uol 13Bx, L-ok27]d, 2EZ g3, 2553

F489 tzdote asAHd o3 2w HAH ofzHetE AMEEFT. od
ole] 4357 I +°] H L-ol27]dS 10% o4 Hrlstien, RuE {5t 2EZY
HAe5dd EFMHAs5AS AHEs
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O =g AA AlE
oA™olE A% ol=Yol Fx9 HA Wiy AL st AFAANLLOE o=
of $8 & 53 o] AFI Aol Y= A< 10¥E HAAs AT v&S 22U ARE
4T B354 B#EssL, 48 o vtz Al 227 /AH%EE 399, &4 AsE& %
etk ¢ oS ATEEF st Qe EEI AR EFE FolnA T HIF Alde
9 g ¥ &S 47 2EF AR HAE AFxsdPed 735 M 2 A8 174
AARAI}EE At AFE gy F 71 22 71559 uFH 2 AAES AR A

M o ©

Al

==

i

<oj@ol g otz ol A4 AF WA AHA HEA>

>
o
>
FU
M
mo
ro
1B
o
o
i
o
o
ku
30
HI
2
Bl
>
Erl
=
=)
=
o
AN
>
N
olr

S T (e
al

a

> ol
o
H.”'E\J

ujf el 1 bl gfH| 2 gl 3 bl 2fH| 4

* 718k 93 ¢

- "3 W E(%)

A v §n] 1 Hjgn] 2 v &) 3 v gkH] 4

ol2 el E g & 80 70 75 80
LRA RS olR2]olEE 20 20 20 20
A A4 80 80 80 80
L-o}27)d 10 10 5 5
2EZHEEY 6 11 10 9
EFdEsSd 4 9 10 6
8 A (%) 100 100 100 100

- A 1 EE] 12 @A &9 109 T 5EE M w2

& 4 ° AEEg Yoy, o
2Ucle 2EzH, EuE Be] 7} T )97

Aks ozie] wteh

- digH] 2 ; 3] 2= e HA 849 109

158 dgen, A2, 2347
9] ko] ZAsA =AA o= o} P

9] Yo oF&tA =AZ

p
4 oW
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- "jgd 3 o] 3 #AFHA 84 1081 F 1= oy 29 FAMS A7 Yy
o 2EZ W ge, EFWEY dto] A8tA =AA olZ2Yol 59 o] ¢35}
A =AZATE 7] g

- W] 4 ; T 4= i 19 BladE | L-otE71d @54 Aelrt itk #% FA
A= VA 849 1090 T 38E 3t 1T 13 fAREIHE 9] Bitth

O wjEHe ME #AFAA A3

w1 wi e 2 wj gk 3 Hj gl 4

713.= H7H3) 5 1 1 3

O Hjgnlo| mE i3 B4 A 4
gyl 19 #HALE @Ado] 564.04 me% 2 ZHE =A vehton, widy] 29 #AbE
ZAJo] 53945 mg%E 71 ¥l Lol=27dS #HIHE W o2 el 48 E dUd=2 AL
S WEv g 840 BAAFE S FesiH

800

g

[-T]

£ 600 564.04 548.18 559.25

= 50722 539.45

5 44711

L+

5

< 400

©

[ =

Q

X

e

< 200

o

ke

o

o

0
Halx L ojzlolg  ofglojg  ofglojg  ofglojg
LO LO e - o -

OL=HOE  OLRHOT  yshg o wperbl2 eiEH 3 HiEH 4

+-0t2 2|4

¥ 6. oj"ol g &F WiEve mE FiE 7Y FA

SsdA U gitsl @M &4 2o w2t of2olE =2 A F Higie[= ol=L|ofs g
2}&[13Brix O|Af, OIZL|0HsS2(65Brix O[4) 20x, A N[ 80] 80x, L-Ol=27[l 10x, AE
ZHZ[sFY ox, EFHZ5FY 4x 22 MHSIFC,
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(W) =90& A3 JHGeDEY AF AT

Q AR ;

HR e oY ol 56Bx, L-ot27|d, 2ERHZFSY, EFHeFEY, Fa3

FEQ opmuct: zaAze] o) geste] Fa® ohsyolE AT =l
WY 340 Ego] HE L-ot=rde AAdGeH, AN st sEzdsEdan 1T
el sEade ERSAT Glshg Astel VML 2F Frhstel A5W Q0T A=A

O gy A AE
=& AT of2vel F89 H3F Wiy HAE S5t #ATHAILYLE of2Y
ol £8E 58 o)A AT FHol P+ MU 104 A4S HF HE&E dEFd ABRES
AT AR n@sn, A48 Ad HE AU 257 fFAHEE 949 &4 A58 ¢ &
et} Q) ¢kS AFEF o Qe &3 Ao EFE Fo|nA AT B Alde AF
g ¥ v 74z 233 AR HAE AxdFey 7357 M 2L AR IVHAE A
AIEE st AAE wEY F /MY =& 71359 wEHE AAEFSE A=A

<:Q& ot=uo} A AF W FePA HEA>

d = A

1B B2 o2 M FARSS AETH AU SRl (ARAl 27K Its)
2 7%} JlE 52 R0 O EAlal0] FAAIL
3. CHA Ot = 4 gleo], ok B $ A 48 JHsEn
4. o gdlo] thet ojHde Z|EfojA hol A6 FHAL.
IEEE ol 2l 2 TR ol gl 4
* 715 97

- B H&(%)

AH v &) 1 H] 3] 2 v &) 3 vl 2] 4

o2 Yol 5 A F 80 70 75 80
L BAEL ol2YolFEY 86.7 86.7 86.7 86.7
_ AT 13.3 13.3 13.3 13.3
L-o}27]d 12 10 8 5
2E2WEFEY 47 10 10 8
EFHEHEEY 31 9.8 6.8 6.8
Zeky 0.2 0.2 0.2 0.2

g A (%) 100 100 100 100
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- oigh] 1 eiE] 12 ¥ -‘&?c] AL 2.4 1091 ¥ 48 7P & AEZEE Yeiden, of
2ot 2ERZHY, EFHE R =371 2 °1-?—EIZ1 Ao, Fed2
A7}t éw% =4E =4 YAt A sl

digte] 2 ; dig] 28 #SHA 8.9 109 F 1XE 2E=Zd e BT tle] B
A =AA FHLE olZyole] sto] °k3tA =AM Aol AU

WEd 3 ; dige 3= wWEY 18 fFASHA 2ERd e EFdEe] sto] Al =A
A BAde=x otzriele] smle] ofstA =AZT= A7A¢] e, &
AL &4 108 F 1¥EE By

ghy] 4 ; i) 4= #FFFHA 249 109 F 48 E Wgd) 17 Fdsger, ok=2yo}
¢ 2e=zvE, EFWEe Bte 287 2 o %EA o= dHe= vy
13 frAFsHA B7EE Ao

O WigH|d & AsHA A%

w3 1 wj e 2 vl 3 w3t 4
7155 B{7H3EE) 4 1 1 4

O HigH| ¢ we FA3 Y 54 29

Agha) 19 FaE Aol 2590 mg%E 7HE wA JEioed, #l§hy 39 343t
FAo] 2409 mg%E 7Hd Wil Wiy 13 wjg] 49 ATSEAHL FAHE Y L-et=E7|d
£ 371l 2 Wi 19 FH s el 5/ SAFIUS.

3,000 -

£ 2,590
= 2,507
g 2,500 2,407 2,428 2,409
5
o 2,206
o
=
a
E=
g 2,000 -
©
o
"
B
-
1,500 - T |
56Bx 56Bx Lolgsg io|g Lol2sg Logsg
OREUOF  OF=UIOL  wysto1  wierol ujEtol s uHgtola

+L-0t2 7|4
ag 7. =218 ofzo}l &5 HiFH|d o & i3 g FA
2HsdAl & 43l @M 53 di4o| Oet 218 S8 2F ojEdlE olEL{of=EE
2IE[56Brix 0|4}, OI2L{0}=E(65Brix O[4}) 86, 7%, ZH A 13.3] 80x, L-0I=27|H 12%,

2ERHEEHY 4.7x, EFHCISEY 3.1x, HEHF 0.2x22 HF5IFLCH.
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3. AYHF B9y AF AL

(Zh oldelE AF AHF(HILADEY AF ML

O AE ;

HAZL ol Yo} 13Bx, L-ol27|d, 2EZHgF&5d, EFHTFSY,
wider AeleEl HE citric acid, Bi Pro(fF3 99 E£9)

tol ZHad okEUYolE AME-3tATh A€

o, ojdle] AF Al RFo °3°J:

WELZ HIMEAo AHE A6
2HEsZ99 B 5FA, citric acidE A& em, A E HT FAs=e ‘@Hﬁ%,

Azd, H95 AHEEA

i

O HigH A AE

oidelg A% ot=yel A HA WP AAHE HAstd #AFHALLSE o2
of $RE 53 o] HAAF APl A& A< 108E AANY WF v&E 2T ARE
oA B@pstger, 7 AEE gt B vt} 9] ¢k AFEFE Fo 9o EFI 77
T3E Eolxa AT ¥t Aol AFE W ved 44 2 A8 HRE Az
om 7|Z=7 7P BE AR UIRE AAS=E oo A-E Wiy F - 22
71529 W3 E AAEE Az

lo rlllo_E'.

<ojAel§ ot=yol Az AF wWigH AHA AEA>

M EF X
1. 0A 22 92 sl £ ARSS AT AR GEOAl (A ZAllo] 2 Jts)
2. J|8wTt b =2 ARo| 0 EAlstY FHAIR
3. CHAl O = & Qlon] o8 B 5 HAK 48 JhsELc
4 djgtdlo] chet oAS Z|Ee| 2hof AAMs] FHA|L
T ol 2] 2 VT ol 2] 4
+ 715 97 :
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-ui gk B1E(%) ;
gy dAgA g 4

e 19 W ez e dE Ao
oA ¥grow, citric acid ¥l 1% olFolAY olstdmi AFshAY Adste) 1%2
agshe] MEHE BT

g0l ool B

AE Hj &) 1 Hj 3] 2 " 3he] 3 Hl§y) 4
ol Lo} B 42 37 52 42
LR oFe ol 2o}y 20 20 20 20
LA A4 80 80 80 80
L-ol27)4d 5 5 1 5
2EZH &Y 8 16 8 12
EFdE 559 6 13 6 10
ul g 30 20 24 29
A 2hel 6 6 6 6
e 1 1 1 1
citric acid 1 1 1 1
ARG R 1 1 1 1
g A (%) 100 100 100 100
- wigh] 1 ; Wigy] 1 #BEAA 84 108 F 5EE AF B AZEE Yehyon, of
Zjols} B2, ~ER Mg dteo] Z o] 9 A g1 &4 A& 3y =
371 v g3, E3, A8 49 AEE = = Ao
- W 2 ; W 2 B5AA 249 109 F 282 gto] Font EFEHE, AERH g
9] gro] AstA AA AuAHoRZ ofiE Yol To] 3tA AZYT HI
th, £ dedtgke] FHo] BEAlE 7o Am E849 AIAHRG AEHA
g+ =golg= 7o) glith
- HigE] 3 ; eise] 3L BEHA 84 108 F 1EE olFrole] Tro] Ho] AFow,
2E=ZdE s} EFuEe & fita F3O JPAHAAE AY S5 E
AL =ZAda G
- W] 4 ; W] 4= B5FA 249 109 F 28 E ol2olel EFH|g], 2E=ZHg o
o] & oA oy, A 59 EARYT 4 A5AZYE =749 AN
tE o7 Qi)
O Hignd] W& AFHA A3
uj ] 1 i ) 2 i ] 3 i3] 4
2% HIHE) 5 2 1 2
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O HFH A mE F3 &Y £33 2H

HighH] 1) F4kst BAdo] 54424 mgkE 7HE wA JERan, #jFY 49 Fits)

Ao 51424 mgXE 7HF Rt wigu]d e FTHE ¥ 2 zoe figloy o2y
of #Fo] AU L-ot27d S H7gs o 48l 84e] $4ES A

1000

200 -

600 - 507.22 A2 516.84 530.64 514.24

447,11
400 -
200 -
O -

Total polyphenol concent (mg)

13Bx 13Bx Lrolg Log Log Lole
CL=LOF  OF=HOF  pyery 1 ujstdl2 HHEH| 3 RS 4
+LOpE 7|

19 8 oj¥ol& ot2Ye}l Az wiyv]e] wE IS 84 F4

HedA W gerst g@Y 53 dato] mMEt ofzlo]s A2 2F HigiH[= olZEL{ofE
El2}5013Brix 0[4f, OI2L|O} 5= (65Brix O|4f) 20x, A4 80x] 42%, H{AE} 30x, AE
EH2|SHY 8x, EFH[2|5SY 6x, A2IE 6x, L-0I27[L 5x, ZEIl 1x, FHL 1z, FY
CH 2R 1202 A S

) x2ls A8 AdFEA)8ad AF A

o A= ;

BA L olZY o} 13Bx, L-¢l27|d, 2EZH| 2559, EFWes59,
wde, detd, 99, citric acid

FU8 okl BaAd o3 BLske] FaH ofRYorE AT =Y
g w9y FHd =20 HE L-ot=27|d: Frlstg e, Zug f5te 2E2HZsSd
EFWEE5 9, citric acidE AM8-3tth. AL3E A% FAR=E WAY, Agd, I
2 AHgstgH

O

o

o Wy 473 A

wQlg 9% okzor AFY AA Wgy] AR A BA4Ldo= oz
o £2E 53] o4 4AT F¥ol gl A 109 WA A5 WLe DAR ABES
4T WAnAA BEsE, 99 A 2 AW L% FAHES Sk 4 ARE % 2
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it o & FFEEF st Jo Ed @49 E3E Sl sk HIF Aol AE
2 e H 2 S 47 2EE AR RS Axsden st Bt e AR UIRE A
AL STk AAE W F b B VxS RN AAEL Axstna sy,

<9l g olFuo}l Ag AE wl¥H] #FHA AEA>
M 5 x|

1. HA B2 92 N S ARSS AR U2 SR EHA (A ZAlo eIk Jts)

2. 71527t F1E =2 Al2o| O EAIGIY] FAAIL.

3. ChA| OF 2 4= glon] Ot2 2 & HAK $8 75§t

4. i gtulof et oj7AS J|Etol Zto] EMs| FHNAIL.

HY gHH] 1 =T Hj gho| 3 Hjj gtu| 4
* 718 94 ¢
— g 8]&(%)
AR (%) W 1 Hj g 2 g 3 Wi g 4

olZ ol g F 64 50 60 60

LHAFL olR2 o}y 20 20 20 20

A A 80 80 80 80
L-ol=7]d 7 5 7 10
2EZHH5EY 8 17 12 10
EF5ddE S 6 15 8 7
e v 12 10 10 10
AZe
&=
citric acid 1 1 1 1

g A (%) 100 100 100 100
- Wl 1; ulEy) 18 AFHA 84 109 F 6EE /MF & HIZEE e o2
Yole} EFd|E, 2ERdZ] gte] 237 & oJfeFoy, #AAdY Ef

o] EALE AFLE HYS F e ATs ] 3USuth
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- AgH] 2 ; Wi¥H] 25 EEAAN 849 1081 F 282 olZUolE F YEHE 3= dyFHn
Hg o EFdHE S 2E2d|E]e] gte] ¢ ZeA ARG oA A

- "] 3; "] 3& AF5HA 249 108 F 28 Z ol2r]elst EFvE], 2EZHZY
dro] 371 HAEA olFF o, WMEy] 13 vuydE of %7 EFHF =
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(6) AAF HE

(D FFAE BA

ANSE ol =2 7] dol R 1o}
(70mL 39X, A4, TFEE )
4 F(keal/100g) 222.8
o431 & (g/100g) 34.1
25 (g/100g) 16.1
2 A (g/100g) 21.6
Z A %(g/100g) 0
¥ 32 (g/100g) 0
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9 2 H =(g/100g) 0
W E & (mg/100g) 60.4
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(3} AAF A= A=A

(4) AIF NE ZHA
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bts 1.0 mg/kg ©]3} AESA 4394
A5 10,000 CFU/g °]3} 0 CFU/g
-&-7F 100 g9 97% °1%& 100.00 %
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. EdE €% (AFE 353

HEAE AEH A& A3
_h otz7]detZ ok | 100 mg/100g o14 | 47899 mg/100g
%;'j;wfj ot=AWHS | 100 mg/100g o1% | 49197 mg/100g

a2z948 | 100 mg/100g o1& | 57502 mg/100g

FTAEY7|#HY ool 4FEHATHARE B3 £ 72 A=l AAF

AFE F

HEe #F& FAE 234 NAF 38 =2F F¥E &3] Ay =L 43S €2 5 AN
0. Fo= ¥ &4 71F A¥YL 13 Brix ot2YoldlA 100 mg/100g o Foler, A&FE
B4 d3 of2rdotz Yol ZF% Hx AAFS 56 Brixe] AFLE FIAEHE FH34Y9
239476 mg/100ge.2 FAHHULH, ol=2AM A= HF AFQ) 56 Brixe| AAFLE ¥
AEXE =8t 245986 mg/100g2 2 SAHIUT. AAF 38& 13 Brix2 #4H4] ¢of=27)
doel= ol 47899 mg/100g, ot=AM| 7139+ 491.97 mg/100g, 2= A ¥+ 575.02 mg/100g
o2 BRE ANAFEY EdAE o] 100 mg/100g o= SHHAT

B 234 HE
~FARC S BETTEDD | ~Fanc: CFARC et
=T e |j SENERTO e — 1
(&)- (€) oozl () s smmeseadiil
ol= 7] dolz 1o} ol 24 o] 7} 3] a244s
478.99 mg/100g 491.97 mg/100g 575.02 mg/L
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t}, A8} @4 - DPPH radical 24 84
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2 AH A 2 MY E N 2A A A
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68.6 % 46.0 % 153 %
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