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< SUMMARY >

| AENS | D-02

O Purpose

- High value-added food business with health fermented beverage(Aquilaria
agallocha Roxburgh Tea)

- An Investigation on the Infinitization of Advanced Products and Functional Foods
in the Vitalization of Functional Foods

- Enhancement of Analysis and Improvement Method of Production Machinery :
Component Technology Improvement

O Contents of research

- Improvement of fermented beverage fermenting methods

Purpose& - Enhancement of fermented beverage extraction equipment
Contents - Products diversity promotion

- A study on the literature of the public taste and the effect of adverse effects
on the taste of the public taste

- Final product optimization through surveys with the same taste and percentage
of the same taste and proportions as the same taste

- Delphi survey with expert experts, research into functional food market

- Marketing promotion through exhibition and presentation to promote business

- Cost-benefit Analysis

- Advanced food products through approval of domestic food and drug safety
authorities

O Improvement of fermented beverage(Aquilaria agallocha Roxburgh Tea)
fermenting method

- Introduction of fermented beverage plants

- Obtain strains through strain screen and sympathy : Two types of useful strains :

- Development of fermented methods considering strain characteristics : Currently
underway

(O Enhancement of fermented beverage(Aquilaria agallocha Roxburgh Tea)

extraction equipment
Results - Introduce the extraction method using the Agitation System

- Device design is completed
O Product diversity promotion : Reflecting the requirements of export destination
countries
O Results of Delphi survey results for each country in the respective countries
- China: Market access through upgrading
Establish export strategy using quasim system considering current political
and economic situation of China (Acquisition of purchase intention with
cross-border system company and agreement on product launching in future)
- Japan: Confirming the Possibility of Entry into the Health Functional Food
Market
Opinion of specialist group in Japan, Mie, and related MOU creation




Confirmation of possibility of entry into the tea beverage market, which has
reduced the content of agarwood (a Kkey issue in ensuring price
competitiveness)
- Middle East: Possibility to enter the market through Halal certification process
(Acquisition letter of purchase of local company)
(O Economical analysis: Attached research report
O Investigation of domestic and overseas food certification related materials

- The entire market for tea beverage is a market that will generate 250 billion
won in revenue from 2008 to 2015.

- This product is the same medicinal ingredient as the hit product of the the
hovenia dulcis tea, which can be used as an image of health and wellbeing.

- Marketing Based on the Health of Aquilaria Agalloch Rodzurgh

nggiegifiin - Marketing based on healthy net function based on Aquilaria agallocha Roxburgh
- Allowed to benefit from green tea farmers through domestic business agreements
about Korean Traditional tea(with Hadong-gun Agricultural Cooperative
Federation).
- Increased sales of “Korea Wave Cultures” and “foreign cultures” based on
increasing interest in health and tea culture
Aquilaria .
au Healthy Fermentation
Keywords Fermented tea agallocha Green tea
supplement method
Roxburgh
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Ob e A&y dd"d oy Aol Y, diEF o= methicillin-resistant
Staphylococcus aureus (MRSA)ell thgt &+ & 39} human blood haemolysateol A ]
g4+3} @3, human gastriccancercellline(SGC-7901D)o th3l &FF a3, 3 x|,
) g37F S (e AR £ w9 244, ZEE, 2013, Aedistal ¢fshA
ALSHR] =)

(th &g A BaAZ Z23= T, 9, Add, RS, Fikst a3
ol WAAFA &L Fake HludS W O A% Fde aH(E Hole
) (Fermentation with Aquilariae Lignum Enhances the Anti-Diabetic Activity of
Green Tea in Type Il Diabetic db/db Mouse, Su Jin Kang €| 9%, 2014, Nutrients,
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b Hg o deas& FEEo] 5AHS FUshs praracetamolol] W3] RS EIHE
IR = Ao =2 K< (Hepatoprotective potential of ethanolic extract of Aquilaria
agallocha leaves against paracetamol induced hepatotoxicity in SD rats, Janey Alam
®] 6%, 2017, Journal of Traditional and Complementary Medicine 7, 9-13)

Wb FAEFEE 2d& £ 28 FALS Fdstion, Aot A9 mdoA a3E
Z3ogH HagFEo HA oA JsAE 23 (In-Vivo and In-Vitro
Anti-Inflammatory Activity of Aquilaria agallocha oil, Habibur Rahman <] 29, 2012,
International Journal of Basic Medical Sciences and Pharmacy Vol.2, No.1)

(th JAF=A Zed 2= A& A=stst, JAFshd ALE, st a3, 54, ¢
A g A7 AP o] 91 (Aquilaria spp.(agarwood) as source of health
beneficial compounds : A review of traditional use, phytochemistry and
pharmacology, Yumi Zuhanis Has-Yun Hashim <] 39, 2016, Journal of
Ethnopharmacology 189,331-360)
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E 2. FEAL AFNEY
(&9 o D)
Al =78 2008 2009 2010 2011 2012 2013
H] E}500 973 835 833 902 927 952
STrrazt 471 443 462 525 496 496
S70 2k - - 30 99 186 229
44 138 205 221 264 302 302
sy 125 135 141 150 159 154
AarEE) - - - - 23 1,257
(Z1eh 1,055 1,171 1,223 1,236 1,227 1,284
T = 2,762 2,766 2,894 3,133 3,318 4,674
b &34 F
- 2000 HEAE AEIAZ EF SEa ‘shedE’ & U BElER g2 %
SEFFdar, He YA §& A5 949 B’ R8st
- U BAE ‘SR’ £ 98 AES A Axdte 0T, T, 72
2YE 423 3 nHARBSE o4 &RASCAA AVE Een 2011d F3H7L
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- 20029 EARE CEEA 2 VIE EeERse 2y 4 e gt 2o Al
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5 FHEAASE AFH=Y

SR EICED S ERR)
A E 20153 | 2016 20153 | 2016d
0] 2014 | 20154 > O | oo1aa | 2015w > 6
Ll HE7] Gl HH7]
A 347 299 164 178 13.9 11.8 11.7 11.2
STt 622 597 337 380 24.9 23.6 23.9 23.9
S =} 670 708 401 437 26.8 27.9 28.5 27.5
olE| 2} 190 128 73 65 5.2 5.0 5.2 4.1
TG =} - 88 28 66 - 3.5 2.0 4.2
Ba =t 309 347 183 241 12.4 13.7 13.0 15.2
&3txt 165 145 87 84 6.6 5.7 6.2 5.3
=z} 125 87 54 41 5.0 3.4 3.8 2.6
71 EF =} 129 138 81 96 5.2 5.5 5.8 6.1
A 2,496 2,536 1,408 1,587 100.0 100.0 100.0 100.0
£ 6. 7 HEA iE A
(T o 4%)
T 2012 20134 2014 3/45-7]
STt 670(25.0) 661(24.7) 484(23.9)
A 474(17.7) 416(15.5) 275(13.5)
s 214(8.0) 186(6.9) 139(6.9)
=33 247(9.2) 192(7.2) 114(5.6)
=2} 135(5.0) 136(5.1) 87(4.3)
7] &} 944(35.2) 1086(40.6) 930(45.8)
A 2,685(100.0) 2,679(100.0) 2,030(100.0)
(<& #HHY)
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v A Z A} s Al Z A A FAR
President
Ting Hsin Enterprises
Master , . .
International President (China)
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Group Investment
Co Ltd
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, grons Guangzhou
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Jiabuoba Wong Lo | Wanglaoji
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0 Kat Pharmaceuti
Food Co
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Ltd
Hequzhe .. .
Fujian Dali
ng
Food Co
Herbal
Ltd
Tea
(th ml= F8 442 A%
LI A Al A A FAR B Al A A FAR
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_ Pepsi-Lipton Dr Pepper
Brisk
Tea Snapple Snapple
Iced Tea .
Partnership Group
Turkey | Turkey Hill
Hill Dairy
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- 329 colony = 107} A €l3te] 16s rRNA sequence 41 9] (Macrogen 9 &)

b 24 Az

6 ¢
Standard ID =2 2 iotrogen
. rb
16S rRNA service report
Order Number . 1TOAZ1KN-042
Sample name . b1_conig_1
Informaton
TESF & (GGA TTA GAT ACC CTG GTA) ¥ 27F 5 (AGA GTT TGA TCM TGG CTC AG) 3
BOTR 5 (CCG TCAATT CMT TTRAGT TT) ¥ WEIR 5" (TAC GGY TACCTT GTTACGACTT) ¥
Saubgect Score heritites
NR_121761.9 S 1544 15 480 w6 I 00 MaSMEE 09
WOyOnanes
Pangaom Fanity Ganus Species
Bactena Bacfaceas Bactus Bachus wyonerss

T BaciSuz thurbnglensisipl 343202909
Packus cereunigl 631751437

Racilai S WY, W 29 -1:-_1 rmicutes FOE SYE 3 Mottt Sacku: §F Coan edhe By aTiES S
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@ dE mltistae MOU AA

- FAA et Qe AFdEAel O 9 AlFEC el 22

71§13 MOUE A4

AGREEMENT FOR STUDENT EXCHANGE BETWEEN

MNATIOMAL UNIVERSITY CORPORATION MIE UNIVERSITY AND Munfmu Co. Lid.

Mational Univarsity Corporation Mia University, Tsu, Japan, and Munmu Co. Lid., Yeoungcheon,
Republic of Korsa, reach this Apresmant 10 promote mum Batwaan the two instiubions
basad upon tha Agresment for Academic Cooparation

I, Duration of stay
Thir duration of slay of the axchangs students at the host instiution shall last for up 1o one
acadomic yoar.

2, Number of exchange job applicants
[Each institusion may send and accepd undar this exchange program no more than three
Shutints par yaar.

3. Status of exchange job applicants
Ench institusion shall accept the exchange students as non-degres studants wha do nol aim at
obtaining a degres from the host institution,

4, Acoeptance procedures

This homsa institution shall selact the shudents participating in the exchange program undar the
forms of this Agreemen initially, and the host instilution shall make final admission decisions
in each case.

5, Financial responsibility

[Exchange shudents shall buy a compeshensive health insurance policy which is vald
host institusion’s country and shall be responsibie for their own expenses including
axpanses, socommodation costs and health cane fees”

&, Commencement and duration of the Agréement

Thig Agreament shall come into effect on the date of its signing the Presidents of bath

institutions and shall be in lorce for five years. A minimim period of twehe months nolica will

InraqLimd ﬁmdmmwﬁhhmm-h%um In the absence of such an early
1, the bwo institulions shall discuss the renewal of this Agreament no laber than six

numprnf tor its natural terminasion. The terms of this Agreement may be revised or modified at

arry ima h joint revierw and recommendation by bath institutions.

In witness where of, e two universities have offered thair signatures:

Ernviranmant Oriented Infarmation and Systam Enginearing, Dapariment of Bio-resources, Nalional

Univarsity Corparation Mio Univorsity
Date: 2017, 06.30

Frof. Kunis SATO z‘aﬂw _Sﬂ; %
Munimu Ca. Lid.

Date: 2017, 06.30

19 24, weista el MOU A2 & oFA

@ ABTsm okstostzte] MOU A4
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Date 2017. 03. 02 Date 2017. 03 02. I

a9 25 ZARustm ofstist MOU A2 & kA
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(9 23) (%)
2000 4 76 72 ?.3 r 8
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1,200 4 1034 1,100
802 661 ' _
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2009 2010 2011 2012 2013€ 2014E 2015E 2020E )
a9 27. AA A7 E A R L AAE (20099~20201)

(Z*] : NBJ’s global supplement & nutrition industry report, Nutrition Business Journal,
2014)

- AA A THE 2 RE AASHE X2 PmoE oF 4049 2E(ef 456= o
A& 34.3% TFEoIH, T oF 1639 Z(eF 18 o, HF& 13.8%), I+ 9]=
1099 &8(oF 12 9, AF& 9.2% «£HQ015d &Y =71 71%)

o &2 R Ae FAsta Jdom AA AlRddA e Hge2 1.78%
AFASFAL (2015 71)

(& o &2 == %)
e
T 20154 2020 AP+ AZE (20154 71_@
0] = 404 568 7.1 34.3
A 168 190 2.5 14.2
el 163 267 10.4 13.8
ofAloH T =, L& A2 118 187 9.5 10.0
dE 109 122 2.3 9.2
o] 89 155 11.7 7.5
19 127 188 8.2 10.8
A 1,179 1,677 7.3 100.0
(4 : NBJ’s global supplement & nutrition industry report, Nutrition Business Journal,
2014)
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« 88 IS St WM HE Tof 4] LIEE 92 wWa

a3y 28, A4 F44Ed 22H 9 8| (K-FOOD EXPO 2017)

(W =2

O MAASAZH2=E 2017 2% : 20179 8€ 179(F) 13:00~16:00 A A}

LT gE
A3 P @A) Rk > 7 2~ 2017
A (FH=) AASAEZH2E 2017
ANZES A
NA=7HEAN N HF7] JH/A = IHIA 3 ¥
TEGE7FAAS), 2F% A 5 30A1F
NF717H2017'3) 20173 10€~11¢
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a9 29. AA ZAEZHAE 3% 942

=24 EF 94 (2018)

ZAA 3 (d R o) Foodex Japan 2018
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j 714 &
MHAFTHEANINH T A B /= uH/1d ol 3 ¥
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ju=]
o Aro1 9l 85,0007
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principal party for any breach of th
gents. Any disclosure of the C
here will be made

7 its employe
Information 1o any regulatory
o written consent of “SUPPLY

of Oet. 22, 2017, between

This Agreement is executed on

agreement, the supplicr is entitled 10
Tmance as the case may be befo i
0 to any othe dy that may be
r i equity in case of any hrcac. of confidentiality clause by the “TMC™

AND

d under the Compani
(hereinafier referred
tes, successors and permitted assigns.)

APS Ca, Ltd., a company re,
il , Republic of K

shall mean and include its affilis

]HlR PARTY M
RRANTY, EITHE

AND

Total Medical Company, having its Principal Office st Doha, QATAR, ( ['(J_Ikw 24684,
. Qatar, hereinafier refemed to as “TMC™ which shall mean and include its affiliates,

The Part

P have hereunto set their hands herean this day month and year first hereinabove
mentio:

Executed for and on behalf of

5 eng business of supplying the ucls o Total Medieal Company
“TMC" on the terms and conditions set out in this Agreement ]
Signature : oo [
C)  “SUPPLY COMPANY™ is skilled in the manufacture of Finished Dosages and is able Namie: Fabeh 4 .\I-ﬂg;n

f the Product. Title: CEQ & Chairman
Date: Oct. 22, 2017

to provide “SUPPLY COMPANY" Dossiers o

hed Dosage Product from “SUPPLY COMPANY™
itory by “TMC™ or its designated party

0y “TMC" iz des
for sale and mark

eting in the

E) “SUPPLY COMPANY™ is agreeable o jointdy and severally, bear f Executed for and on behalf of
towards “TMC™ with respect lions . pursuant to APS Co., Ltd.
“TMC" shall be entitied to enforce the carrying out of the obligations in this .\;-rvrrcnl Y’ i
againgt “SUPPLY COMPANY". Signature :

Name: I‘ark‘loungi T ) m_p
Title: CED b S

Date: Oet. 22, 2017

direct the mana
bar the awm
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(N AAAN B4< 58 Fo4%E 203
b 71€7XB7F Ag89 dAE B3 BAL 4
O £ 71%d gt 71478197t A Ards} 7HRE & 1590 0]0] 7]&7HA]
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- AZH colony = 2z 1070 A Esle] 16s TRNA sequence ¥4 2 GenBank
Blast Hlnl ZA}

Standard ID e %}'mgen

16S rRNA service report

Order Number . 1T0421KN-042
Sampla name b1_contig_1

Information

Primer Information

Sequencing Primar Mame Primer Sequences PCR Primar Hame Primer Sequances
TO5F & (GGA TTA GAT ACC CTG GTA) ¥ 2TF &' (AGA GTT TGA TCM TGG CTC AG) 2
TR (CCOGTCAATTCMT TTRAGTTT) ¥ 1492R §' (TAC GGY TACCTT GTTACG ACTT) ¥

NR_121761.1 1544 15 1499 25 FIETS 0o 1485/1486 29
foyonensis

oo Famy T S T

Bacteria Bacdlaceas Bacillun Bacilius toyonensis

= Bacifius carsusigi 631252060

— Baciius cereusigh 444304116)
e Baciiiuz careustal 636559854
— Dnciiius cerpus(gl 6965594 66)
= Bacifus cereus(gl 636558525)
- bi_contig_1
— Baciius thuringlensicigl 631251982)
| — Baciiluz thuringlensis (g 6165505 24)

------ DACiius toyonensis gl 659764953

e Dacitus thuringlensis(gh 34 3202008)
e Bacifius coreusigl 631251433

Characterization

Bacilusi= O @Y. U 2% P28 Firmicute: M2 TR & #1015 Bacillus £ U2l i f- B4 270H7 £
A% WIIUE 25 71D Uk BEN M Y & Ut

713 46. 16s rRNA sequencing A3} o A|

wel® vg=e) A - A48 HaE
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Plate ®j#]ol streakingsle] At =f kst

o Holxtol A E2]-5A g Bacillus toyonensis
o, Algoistaelax 7]Eo thgd A Edd A

AP A

%8 71E Bel 7 2%
No. ME ME T Vitek 2 A3} 1A
1 |2 12 E. gallinarum Unidentified Organism 29 &<l
2 | ¥ 6-1 E. gallinarum E. faecium , E. casseliflavus 29 &<l
3 | 6-3 E. gallinarum Unidentified , £ casseliflavis 2¥ &<l
4 | % 9-3 Enterococcus sp. Unidentified Organism Database®l] 1=
5 | & 10-3 E. faecium E. faecium 99% Probability
6 | & 10-4 E. faecium E. faecium 99% Probability
7 |2 10-5 E. faecium E. rfaecium 99% Probability
8 | HIFAX 2 L. plantarum Unidentified Organism
9 | w2 xA 13 L. plantarum Unidentified Organism
10 | w2 %] 26 L. plantarum L. plantarum 94% Probability
11 | "Wis=2 % 27 L. plantarum Unidentified Organism
12 | w3 % 28 L. plantarum Unidentified Organism
13 | ¥iF=2 X 29 L. plantarum Unidentified Organism
14 | ¥lE=2 % 30 L. plantarum Unidentified Organism
15 | w3 x 15 L. pentosus Unidentified Organism Database°l] 1=
16 | w2 %] 41 L. pentosus Unidentified Organism Database®l 1=
17 | w52 x| 43 L. pentosus Unidentified Organism Database®l] &
18 | w3 % 58 L. plantarum L. plantarum 94% Probability
19 | w52 %] 59 L. plantarum L. plantarum 94% Probability
20 | ANZIA 4 L. plantarum Unidentified Organism
21 | WA 42 L. brevis Unidentified Organism Database®l] 1=
22 | EAA 1 L. brevis Unidentified Organism Database®l 1=
23 | E4A 2 L. brevis Unidentified Organism Database°l] ¢l
24 | A=A 8 L. brevis Unidentified Organism Database®l] $1<
25 | ANZA 3 E. faecium E. faecium 98% Probability
26 | Z/MNA 4 E. faecalis E. faecalis 99% Probability
27 | Z7/WAA 5 E. faecalis E. rfaecalis 99% Probability
28 | =ARA 9 E. faecalis E. faecalis 99% Probability
29 | 2739 11 E. faecalis E. faecalis 99% Probability
30 | ZAHA 16 E. faecalis E. faecalis 99% Probability
31 | 2/ 23 E. faecalis E. faecalis 99% Probability
32 | ZANA 32 E. faecalis E. faecalis 99% Probability
33 | /A 33 E. faecalis E. faecalis 99% Probability
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34 | =AMRA 34 E. faecalis E. faecalis 99% Probability

35 | w2 S. aureus S. aureus 92% Probability

36 | w7 S. aureus S, aureus 96% Probability

37 | W 10 S. aureus S. aureus 92% Probability

38 | A= SFEE 1 L. paracasel Arcanobacterium haemolyticum

39 | "AE &FZ2E 13 L. paracasei L. paracasel 90% Probability

40 | A= 8 FE2E 15 L. paracasei

41 | A= 8 FEE 17 L. paracasei

42 | "N = STEE 18 L. paracasei

43 | vfAlE 87 E2E 20 L. paracasei

44 | "X S FEE 23 L. paracasei

45 | TN = S TFEE 25 L. paracasei

46 | VA= 8 FE2E 27 L. paracasei

47 | A= 8T EE 28 L. paracasei

43 | TN = S TEE 29 L. paracasei

49 AEH 1-3 E. faecalis E. faecalis 99% Probability

50 A 1-9 E. faecalis E. faecalis 99% Probability

51 | X.o]xHtoyonensis) B toyonensis Slashline Database°l] 1=

52 | W 412705 Streptoc?ccus Streptococcus sanguinis 29 &<l
salvarius

50ml tubeoll Ztzteo]l A8 2g¥ YW H<S 20ml

o
=

Ll

Shaking incubatoroll 4] tubeE& 7]&] A 80rpmo=

WA A EE F2

60°CC ol A 1A1ZHE<F 4o} F

Whatman No.2 oA & Ag3te] 13+ o137 & pore size 0.45um
syringed 9¢ TEH=Z 23 334 F A5
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3 AASL 10%
incubatore| A 1A17F & X3}

sodium carbonate 60ul&

SR

Galic acid® ¥ZEAZ A8shel E2INE 44T F o Ayzdozn
Ng T F s d9ds 78
]
L]
L]
E + I I I I
‘-'l- | B 1y e BE = BN L RN K I N
Fig. 1. Tela temit i | Fpliattaiy vl uEf ep
LELH ETE TR 1 ] inari] [iif LT 1Eer
[ i content
O 47, EYEE g £4 94
o WERT g w4
wekEel gEdolst @ & Ak ACHAA e FRe B @
F7lemME 59 F e A4 HERF (A D, E, K.) 8 &4
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- A JegRaxr g goc sk

A g

k

18
15

9. 2] 9o

1%

10

20

Lo A
[e)
4S5

1. Menadione (Vitamin K3)
2. Retinol (Vitamin A)
3. Retinol acetate
4. Menaquinone (Vitamin Kz)
5. & -Tocopherol
6. Ergocalciferol (Vitamin Dz)
7. Cholecalciferol (Vitamin D3a)
B. e -Tocopherol (Vitamin E)
9. a -Tocopherol acetate

10. Phylloquinone (Vitamin K1)

(4]

Number of food items

Food group

Malched values Imputed values Assigned as zero Sum
Grain and its products 31 1 64
Polatoes 5 2 1"
Sugar and sweets 9 3 15
Legumes 15 0 22
Nuts and seeds 9 1 16
Vegetables 65 28 138
Mushrooms 8 2 14
Fruits 28 8 63
Meat and ils products 10 3 24
Egos 1 0 4
Fishes 58 35 131
Seaweeds 15 0 20
Milk and dairy products 3 1 1
Oils 9 1 15
Beverages 1 13 39
Seasonings 6 15 35
Processed loods 4 6 12
Others 4 23 33
Total number of food items 291 (43.6%) 142 (21.3%) 667
Frequency 448,110 (B7.7%) 54,230 (10.6%) 8418 (1.6%) 510,758
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AA= (E-nose)

71€o] NEH A

ol g3 AP

27 Needle
LCD display Accessory plugs
Exhaust ___§ Pure inlet
Screen contrast ____  — On/Off switch
Run button
RS232/USB
connectors ——
Rubber boot
Power
connector

19 51, AR =

3) AT aar AAE N 3%, 5% AFH)

o W} s W FY B P
o HE FF HE F AF Y WY
o 3% ¥ AY Y P
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o MTT assay, LDH leakage assay, Neutral red assay= S4 2 F& #3 &2
o] A3

T2 93 AE BA == AEZ PEES AHSE JHE gk
o MTT assayE ©|&3 AlZ=4 Al

Azel dABAelt S B AEZEHE SHshd ASHE MIT 338

Ho=w =4

HA AEZE trypsine2 *2ste] wWojdl & 10mle] mjA|o =5

HiA] 90ulell AZMEE N ZFE H=2A st &5, w

BAIZE & F=E&0o] F7FE HlA] 10ulE 0, 0.5, 1, 2% &%= Z} wello] H7}sk
7 7

ek & 20ule] MTS AleF3} media 100ulE Z+2Fe] welloll #H71sked 5% CO2, 3
7C incubatorell A 1A1ZF &<t incubation &

2| 8ko] =T 3T & o 2 B X
o Mg TEHEE AESAH ANdS AA HolH &4
= [Concentration-Reaction Slope]
5 100 & Maximum control level
§ TOP
#0
b ]
e - 0% inhibitory concentration of cell visbiity (ECs: value)
ie T
! ] B
0 — Minimum control level
] W M M 4 2 6 0 M % 1N 14
Concentration (pgml)

DEP

% Cell viability
% Cell viability

% Cell viability

o 0 40 &0 50 1M o 20 40 60 B0 10 o W 40 60 80 100
Concentration (pg'ml.) Concentration (pg/'ml.) Concentration (pg'mlL)

a9 52. Al AE oA
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ﬂ>_|1’
o2t
M
ko
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oSt
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Lot
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o DPPH radical 2484 =4S o] &3 4 =4
Bt S w3 gle DPPH radicale]l &AFSIA|(A =) HES3IH €2 =TS
oA

{

E317h Fol A=
7h AojuA e

NEY sE7F €L AR

i

J2]std HepAoA W W)

B3 Hold ARANAE A& FHE Fe, Tt ol AsME 2
F9E ge 71

Antioxidant

]

n N no + AD=H —» + AD»
o
0.8 !
i
0.6 \
0.4 k/ DPPF
0.2
0.0 + S 2y v
300 M0 380 420 480 500 540 580 620 660

Wellenlinge (nmj

Absorption

1% 53. DPPH assay

O-

4
iy
s
1%

H

ot

pae 2%

s
T
o
r‘ﬁ
A

Soft WA & 30~45% AHE <& 7Is] =< F, 15ml tubeo] 3ml¥ Hi S
aureus®} L. monocytogenese 5Sul &

o] 4FHE tubed: LAWfA M S1F HFHAEF i =S WrtA Fot

EUNEY

A 25uldl paper discE o] 1083+ wb-g-3ke] wix] Qo ¥ Fi 36413t
wj oFsle] A |-A &g (inhibitory zone)g &<l

59§79

Ao

=5 8

@)
Ay
O:
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Jedaal fdd 250ulE 2H7+ 24, S5HlE spped vac concentratorol A 1A%t

Soft WAl E 30~45% AHE E& 7l =< %, 15ml tubeo] 3ml¥ Hi S
aureus®} L. monocytogeness 5Sul HE

] 1

AP A=Z R ZL wriA Fo}

ol

ol AETH tubes TAMIA | ZF
=
28] ®HZH3} 5u) =S z+zb 25ule]l paper discE o] 108-3F #8351
Hl A 401] S Fa1 36A17F ksl S A E3tS 3hel

0 FZE FZHS 9t dH3 IJAEH =A

LA 250ulE 5¥] = speed vac concentratoroll A 1A AXx FEFdte AlRE

ZH]
29 N8BS 121CoAA 1083 11¢t - it A 8S FH|

Soft ¥iAIE 30~45% A= <& 7isi =< %, 15ml tubeol 3ml¥ Hir S

aureus®} L. monocytogeness 5Sul HE

o] AZH tubeE TAH|R| ] FT1FE HHIIAEZ Ry Z& w71x Eo}

i IREY

=8 25ulel paper discE
Wt A& AHES Sl

A
o

o pH 9%

00*’

Frel

A 500u1% 10M2 F33ke] A 25ulel tris buffers pH 2, pH 7, pH 102
= E’l—%o‘]/\i 25111/)—)‘1 ‘l-vo']/“] 10"_']:—]42—]- ]ﬂ—%

Soft WA E 30~45% AHAE AL 7l =< 3, 15ml tubeo] 3ml® T S
aureus®} L. monocytogeness 5Sul &

o] HFH tubes TAMIAC =3F HAHNAESE R =S W7bA Fof
=

_76_




Zyzyo] Tris buffere} &8 =4 25ulel paper discE ©19] 1083 Hk-&
sho] wi A 9ol & FaL, oAl 36A41%F i Feke] A gk &<l

o Tris buffer &#3 =4

Soft WA & 30~45% AHE &S 78l =<0 %, 15ml tubeol 3ml® i S

aureus®} L. monocytogeness 5Sul &

A =8 23 & W7A Fot

o
ol

o] A=W tubeE AR | TF #H
=

- Tris buffer (pH 2, pH 7, pH 10) 25ulell paper discE 2o 1083t WH-g-3lo] nj
A9l &8 T 36417 v ket ASA S-S el

o FAA ¥y =4

Ao

Al 250ul= 51 E speed vac concentratorell A 1A7F AE FZ3te] A

=
55 FH]

Soft ¥iAI& 30~45% A= <& 7isi =< %, 15ml tubeol 3ml¥ Hir S

aureus®} L. monocytogeness 5Sul HF

o] AZH tubeE TAH|R| ] F1FE HHIIAEZ Ry Z& w7} Eo}

i IREY

Ampicilin, kanamycin, erythromycing z+zb 107~10"7k2] 34 slo] 25ul%] o}
paper discE ¥o] 1083t vk-&-3te] wix] fJo] &H&F

36417 v Fst] AEA S| 2e &2l
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b A= sage= 1/}—‘?01 1% CMC A, 1% CMC 8 % paracetamol (REA]) 3,
AFUE o) FZE 200, 400 18] silymarin 100mg/kg/day =2+ ¥ partacetamol
A3 o E A7 It 7e HEE

Comants lists availsble a1 Seie e Du et --n
o
]’jh {  Journal of Traditional and Complementary Medicine |

Journal homepnge: hitp:iwwe = lnevier comilucate fiame

Oniginal article

Hepatoprotective potential of ethanolic extract of Aquilaria agallocha @lm-m.k
leaves against paracetamol induced hepatotoxicity in SD rats

Janey Alam, Md. Mujahid”, Badruddeen, Yasmeen Jahan, Paramdeep Bagga,
Md. Azizur Rahman

e v Lackeurm, Gt Praesi 23094, ke
ARTICLE INFO ARSTRACT

etk ey I-luu maditional systems of meddicine employ herbal drug for the hepatmpmescsion. Alm of ||~ =y
Berives 28 Sepwmier 3015 Sl e e e, ety ebinc S il

Bevrrves m rev e form AAE] = -

e tow e weith 1L CRAC T |n-\- g 1,
. Agiday, AAT 00 mgglgiy. AR 400 iy g eke
* and then saally adminsiered with FOM 3 EAg b
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Copyright © 1M Covaer b

n,nm.—nnn:lum wan
L Intraduction Agar i quuﬂpu,. educt formed by Ringd amack of the
herst,” Pyt 1 froen the A

Agquiaria ggafiocha (3 #(hen Xiang) belonging to the fmily  agarol, quuamn aganspiranes {sesputerpl
thymelaeacea is known 2 Agarwoad in English, Agarin Hindi and  baimuxinic acid, barmuxinal vetspira-2(11}S-dien- 14-l, vetas-
Aguru in Sanskrit” Agarwood has been utilized for varied pumoses  pira-2(1118 M}dien-7-ol, 214-cpanpvestiping(14
all over the world for thouwsands of years. ts utilization has been  epasyvestispir-G-ene. 11- hydraxyspinovetiv-1{ 10 -en-2-one; agar-
reported in Ayurveds, Tibetan and trditional £ast-Asian medical  ofumns  (sesquiterpines):  haimunfusnic acd.  difym-14-
practice inchading Susruta Samhita and Shahvih Muaslim. =" Tradi- ditydro-4-
tiomally the bark. mat and leavey of the Agarwond ane Tagar-
et their medicinal properties like sprodisiac, anodyme., acricd »imam oo wv—mr oluran, selng-411-en-i4-aic acid, welina-
mtringend. avimatc mmn i, bitter. carminative. fFragrant and and The
oo, joucve comsthmenty of Agarwacel are alkuisich,
vevpenoide, Navonoids and phenolic

Thee plant A agafichs has several pharmmcolagicd activities and
shows astioaddant, mualiabetk, andgesic, anipves, anti-

¥ Cormrprendiog st fel: 41 93080 TI Lamative. antidlar-
kv st L3 (W rhaeal, antidizbesic. antihamnic, antimicmbial antbsctenial,
e iy of The Comter b foed amd Bosi=sien.  anuiolytic, sedative effect, anticomvubant and uker prowctive
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Aquilaria spp. (agarwood) as source of health beneficial compounds: A @ ol
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A feed additive containing Bacillus toyonensis (Toyocerin ')

protects i enteric pathog inp i piglets
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(1) Method for producing semi-fermented tea beverage and fermented tea beverage
(53 55 H3Z : 03638560%)
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(2) METHOD OF PRODUCING FERMENTED TEA DRINK RICH IN THEAFLAVINS
(535 =9 HE : 12934693%)

S O A5 o =~ o [e] =]
Oh 2 el Az gr)sh wute]l $5% WE A SR Az WL Helsn
- =
o2 AFg
- - ° - ° -
(WP EE A S5 AT 2 doll 5 Y3 GAZ 1 oA 3 # 52 41
o A ]
< T AUAe
TABLE 1
weight TF TF3G TF3'G TFDG EGCG  ECG Caffeine
Noo tealeaf (g} water methad () (%) () () %) (%) (%)
Example yabukita 20 100 ml mixer 1 min 0.2 0 1] 1] 1] 0 0.28
1 standing 120 h
Example yabukita 9.6 100 ml mixer 1 min 0.4 0 1] 1] 1] L] 0.44
2 standing 120 h
Example yabukita 9.6 800 ml mixer 1 min 0.78 0 1] 1] 1] L] 0.44
3 standing 120 h
Example yabukita 100 100 ml mixer 3 min 0.35 0,025 0.012 0.007 1] 0 0.31
4 standing 120 h
Example yabukita 9,70 800 ml mixer 3 min 0.63 0.078 0,020 0.032 0 0 0.44
5 standing 120 h
TABLE 2
weight TF GA  Caffeine PPh
No tea (g) water method %) (%0) (%) (%)
Example yabukita 480 25L mixer 1 min 0.35 0.5 074 13
[ {frozen) stirring 40 min
Example vabukita 100 2L mixer lmin ~ 1.2(g) Lé{g) 2.6{g —
7 {frozen) (heated tea leaf  stirring 40 min
liquid extract)  standing 48 h
Example benifinki 20.5 300 ml mixer 1 min 0.03 — 0.1 —
9 {stems) stirring 2 h
Comparative  vabukita 9.6 100 ml milling in 0.13 — — .15
Example air 1 min
1 standing 120 h
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D H&FH A TaEAZ 5271 FE AFA e SARG 13 3es 7k vw
db/db wp-§-2=0] B 73 FF= BHE HolE=A XA
(Fermentation with Aquilariae Lignum Enhances the Anti-Diabetic Activity of Green
Tea in Type II Diabetic db/db Mouse, Nutrients, 6, 3536-3571, Sujin Kang <] 94,
2014)

gy A¥Y, duAPZ st F73E Holw drF A
WO A3 e a5 1Y

Oh TEA 2=

714 2 Hakeh Wlag)

o oo

(h) =3, 400, 200 mgkg o WExAE AP gele] 9WL AAH O oFFA
e Ao Uehd

(th 2™ o] JFH A Tad 52AQ%e 9= BdE IVHIAFH 18 7
=9 AAH ANBAR 7t5Ae] B

—e&— Nommoglycemic intact mice
—O— db control mice
—w— Metformin 250mg/kg treated db/db mice
—&— GT 400mg/kg treated db/db mice
55 —&— fGT 400mg/kg treated db/db mice
N —0O— fGT 200mg/kg treated db/db mice

I —e— IGT 100mg/kg treated db/db mice
50

as |
a0 {

35

Body weights (g)

30

25

-1 o 1 7 14 21 28 35 42 49 56 63 TJ0O 77 83 B84

Days after initial administration

" 65 7] o & Ao WE A W3t
(2) SD # 2] paracetamololl tha] Azl F=Aol H
4 FAAY Hot
(Hepatoprotective potential of ethanolic extract of Aquilaria agallocha leaves against
paracetamol induced hepatotoxicity in SD rats, Journal of Traditional and
Complementary Medicine, 7, 9-13, Janey Alam £| 6%, 2017)
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Table 1
Effects of ethanolic extract of A. agnllocha leaves (AAE) on different liver spedific variables in control and experimental groups of animals.
Treatment groups and 1 ] m L\ v
liver specific variables {Normal control: (Hepatotoxic control: (AAE 200 mgfkg b. wt.+PCM  (AAE 400 mg/kg b. wt+PCM  (Silymarin
1% CMC 1 mijkg b, wt) 1% CMC 1 mi/kg b, wt.+PCM 3 gfkg b. wt) 3 gfkg b. wt) 100 mg/kg b. wt.+PCM
3 glkg b. wt.) 3 gfkg b, wt)
AST (L) 93.26 + 0.58 31578 « 0.95" 21068 + 1.128" 136.75 = 189" 95,08 « 257"
ALT (UJL) 4206 = 1.77 17941 £ 8.0° 91.46 £ 2027° 4825 + 49617 49.79 £ 198"
ALP (L)L) 65.83 + 1.26 199.13 + 1.60% 10204 + 2.86 89.27 £+ 1.18™ Th42 & 3.03“
LDH (UL} 344,60 = 0.60 70132 £ 277" 53318 £ 28.34° 43914 £ 27.737 376,16 £ 763"
Bilirubin (mg/dl) 0,19 = 0.007 1.17 = D.069" 1072 £ .059" 041 & .004™ 021 £ 0109™
Cholesterol (mg/dl) 41.06 + 4,98 77.2 £ 406" 604 + 285 524 +3.18" 391 £ 3407
ALB (g/dl) 04 + 0,02 219 & 0.07% 350 £ 0.16 408 + 006 411 £ 005
TP (g/dI) 621 + 0.265 357 £ 0,13*% 463 + 072" 5.07 + D40 571+013"
Initial b wt. (g) 80 + 599 163.8 + 5.19 180 + 404 199 + 313 1932 + 162
Final b. wt. (g) 205 + 1092 157 = 5.90* 1902 + 409 210 £ 724" 2292 + 668"
Liver wt. (g) 6,09 + 0,32 864 + 0.62* 6.98 + 0.59™ 621 + 023" 6.08 + 0407
Relative liver wt. 312 + 0.08 552 +0.51" 357 £ 027" 295+ 035 254 + 0092
{Liver wt./[100 g b, wt.)
Values were expressed as mean = SEM (n = 5), where, * indicates p < 0.01 as compared with respective control group I; ™ indicates p > 005, 'p < 0.05, "'p < 0.01 as compared
with respective group Il
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Table 1. Total phenolic omitent of the methanolic extract and
organic solvent-saluble portions of A agallocha

Sanyples Phesclic contents fmglg)’
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(2) Phytochemical and antimicrobial screening of extracts of Aquilaria alallocha Roxb.,
African Journal of Biotechnology Vol.7 (20), pp.3531-3534, Manasi Dash ¢ 2, 2008

(3) Fermentation with Aquilariae Lignum Enhances the Anti-Diabetic Activity of Green

Tea in Type II Diabetic db/db Mouse, Nutrients 2014, 6, 3536-3571, Su Jin Kang <] 9
, 2014
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(5) Insecticidal and antifeedant activities of medicinal plant extracts against Attagenus
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