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SUMMARY

Development of wellbeing products with characteristics of dandeli
on, greentea, brasica, whanggi and mushrooms

As increasing quality of life, anyone expects good health and long life without any
disease. For that, anyone should concentrate their work for life, and stress should
be followed with various diseases. Health is basic condition for stressed life,
therefore agents for "Keeping Health" will be required for elevated wellbeing life.
Oxidative stress is the most important things for controlling health.

Our research is based on developing wellbeing products for health keeping tea,
skin care agents, and fermented alcohol with natural product bearing @
antioxidative capacity, @Anti—angiogenic effect, @moisturing effect, @tyrosinase
inhibition effect, ® immune increasing effect, ® anti—cytotoxic effect, @ UV
blocking effect, ®anti—obesity effect, @controlling effect for GOT and GPT,10
anti—coagulation effect, @anti—cholesterol effect, and @testosteron induction effect.
Our project is composed of 3 kinds of sub—theme for wellbeing life,

1) Development for wellbeing tea for increasing physiological function for the body
2) Development for wellbeing skin care agents for elevating skin function

3) Development for wellbeing fermented alcohol for increasing body activities

Wellbeing tea bear a good function for elevating liver function, anti—cancer,
anti—obesity, scavenging free radicals, anti—choledterol, and induction of testosteron
as a "Health Keeping" agent.

Wellbeing skin care agents shows recovery activity form UV damaged skin and
controlling atopic dermotities based on air pollution, and whitening effect. Most of
skin care agent includes steroids which caused rheumathioid, edema, and disused
atropy. But Wellbeing skin care agent is non—steroidal agent which just from
natural products with less side effects.

Correlationship between us is very important for social life, alcohol is a belt for
connecting us, in this case, alcohol should be less damage to body.

Wellbeing fermented alcohol can assist liver function with lowering GOT and GPT

and promote alcohol metabolism.

Skill of natural products utilization can apply development of new type drug such

as aliquotes and injections with less toxic and side effects. And also can apply a



healthy food like free radical scavenger and food additives.

It is very merit points for preparing process at middle size company for atopic
care agent or allergic agents or functional tea or traditional fermented alcohol for
healthy body. It is basic necessary for constructing web page for connection
between the researcher and the user(company) which require new skill and
products.
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2 A WEok gk Arhel Bolst slele] Av] Fo A ENE] AE Fe)e] el
o muEo] A TEE Am Bk S AR NENFOR, Av F&
AAEe] )% AE How A4S golgkth 1 o f2 Avinw w1 ufe]
ol o] e g dlex skkrh Aolth Al7lel weh gle] i AFe] el
2 gdedl gig mAe] gtk Aolth e @A ATe] wake] gl uR )
ATHE Rt whebd] QAIZE HEE Ak A% onlw walvt FEA 44 A @
F e ol BX Raa, AF vhE A Ed Bgstel hFe Yorve Weldst
M @ik o)Al A8 tAF $E9 Ao HEe)s] AF FHs AAS dofuba

Atk AL AT 7HAAL Sl Vs Bk 537F A AL 9l 71ee] v (30,31)
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Aol B, olrbe R, wR gl BEekx % 1 9o J4e] Fat vlAle)
AAA WFe] 20E FRn AAAPANAY AL Arlehn 53 AW &
o &u, FelzHE A &3, Wesls $4 E3k GOT oAl &l diste] P24
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AAdE Aol et @ 4 &I, @ anti—angiogenesis &3, @ WY I
853, @GOT ¥ GPT A a3, OIIAEH, GZTI=HE AMREFL 55 A
%3k Aol whel A A g

7. @48 54(32)
1) FRAPH

A w59l TPTZ(2,4,6—tri(2—[pyridyl] —s—triazine)ol] 2F3}=-2 Ferric chloride (FeCl

#6H20)¢} Acetate buffer®} =F4E £335le] FRAP solutions A X3 & A3 E
A& H7bslal FRAP solution©] violet MO & W3l ALE Hol 714 & 44+

593 nmoll A =A 3},
2) ORP system value(33)
ORP—-pH meterE AME3slo] . AFao|A 7/123d  ORP system value B o2 A}

o)

an




. Anti—angiogenesis &3}

24 well culture plateo] 250 pl/well®] matrigel & coating 3+ & 1LA|3}E ¢35l 3
7CollA 30 &t wiketal EBM-2uiAl 1.5mls ¥tk WY HUVECsS
trypsin—EDTAE A}&3tS well28-H E# 3 Y-S coating ¥ matrigel plate 3
20,000 cells/well ©] S&== A @ A|Z1 5 37CAM 1A 3027 wf g, o] 5
Higeol A 200 nE @olar WEd-—5A gAY FEAS Fofste] 37 T 5%
CO8HAE A 4A a3t vttt B E tube W] ol dn| st A wells &7

220w 5 fofm ol tlA " Zhdl2k (Nikon,Coolpix) 2 &gstol 2 945 pixel

Hﬂ

ABAIZ] & NIH image L2102 W45}
o 19 ¥4 53 (34)
HAME T cell& 10% FBSE &3t RPMI 1640844 5% CO2, 37°C

)

v k3ol MTT(3—(4,5—dimethylthiazol—2yl) —2,5—diphenyl tetrazolium bromide assay)
Mo R AFTNENE SHAT 5, T celld 5x10° cells/mle] == 283 F 24
well plateol]l 900ul & A7}kl 24A17F wjkstar A5 100 pl H7F8te] 48417 H<t

oA\ ek3kt) o 7)o 100 pl 9] MTT(50mg/ml)&2S H7lsle] 4A)17HE< tha] vk

O

—

33 formazang A A7 3 DMSO 900 plE H7}ste] formazans =21t} o] 7
welloll Al 100 ul #H3dFe] 96well platee] %7 TthS 540 nmol A microplate readerE ©]
£3le] TY=E =AU} cell densitys= 24well plated] M¥EE 2.0 x10* cells/ml9)
sEE H F F ARE Wi 88Ut WiGAA A welld cell FE
hematocytometerE o] &3te] 14 71207 =H 3t}
2. GOT, GPT 9#] &3}(35—-36)

GOT (glutamic oxaloacetic transaminase) % GPT(glutamicpyrubic transaminase)i
rolvh A 5ol BWol EAlsta, A Fol= BE vE SAsht FHAIE AFsiA] gE
Mol wrEAgo] XH Ay dFo R FE=Hrh GOTe 712 =ZM aspartic acid, «

—ketoglutaric acid &9, 1831 GPT9 7| @24 alanine, a—ketoglutaric acid & <ol

a1



7V7E " e 7hske] 37TCelA 60%, 30w 77t mankgAlZIaL olwf P E =
oxaloacetic acid, pyruvic acid A&l 2,4—dinitrophenyl hydrazine color reagent=
7}8te] hydrazond 9= & 0.IN-NaOHE Yo Wx= A4S 505nmollA] H]
A g

nh & ¥4 a7(37)

Fibrolytic activity® SAdte] Fddass st o 2 &2 a3 2
t}. 0.2 M borate &M (pH 7.8)—0.15 M NaClell =537 0.8% 9] fibrinogen & 15ml
o 0.5 mle] EFRI(IONIH U/mDS& ¥al &3 $ fibrin cloto] F4 5 =5 AF2olA
30%7F ¥Fx)8)ar, o2 A WEo] A fibrin plateo] WEH —=x2F Ax9 &S Huls)

7CoNA 4043 WA F lysis zoned| A7 S FAHsY] Fddaxns FEIh
v, Z¥2HE AMEH(38) : Total testosteronS kit(Coat—A—Count Total

testosteron)S AF&3le] SA 3o}

[aXa)



H 2 MBaH : mfe| 7|5 a2 2[sh wellbeing 7|sA
(=]

ARE A A7 dolHown B, e, #4490 A4S e
e mEae A5 AT o A Asle) Fxok B gl wel 87

Al Wshelzt, g7l e, Ao, oF Foll ot R FAE AL 9low 53| A
Ago]l M2 HE W free radicalS HoHA HBo=A JH9 HTV| e FAaF Fu
A7k e AAolth 538 o259 ofdolo Al YEhE ofEuAd A 1 Fwut
Aol = F7EE ] 7har vk whebd 59 A%S flste] 4kt 5 BREs
3, free radical 2475, AFAE &4 Say, @894 Sad, 97 59 BH
2 A Hast 59 7wl v agH A vk Bntoly et AFEE Al7ho]
ol wef 3o =EF% F7F Ha zpe]del

[e)
4
e el ARE, Y, Mz AHow For uXAW, BEFY AgHe 3]

e

5o AgdTE sk BREadrt Hold EH, dAstay, wwaa
anti—angiogenesis &7}, #e|Hd A a7 T& ZE YEE o83y IFEE HIT

Aa el AvEiE g EEETHE ofF Be Ao® U o ARES
FAER AT FE o R, R, MAESHR) 5 urads 348
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2. statsl S
FRAPH |1} ORP system valueE ©|&3ste] Zdl, 7], ¥x, 7t 2 HA(FFd
T dE A E ke E S A3
olu] =2k} [ —tyrosine©]

z)9 dE S shgEe d5=E e
A ZFA T}, tyrosin

—_—

3. Tyrosinase test
A2 melanosome® A FHA = o

2k
3,4—dihydroxyphenylalal—anine(L—dopa) 2.2 A gE 0 Z H o] 7] A o]
o watd Al¥E oA tyrosinased] 2]& DOPA, DOPAquinone o2 AF3}Eth 1 &

o

)

o At
i - b
aHA 3

|\

DOPA quinone®] DOPA chrome, 5,6—dihydroxyindole, indole—5,6—quinone®] %I, ©
ing 445 2
HE o] &-3)o

yu

¥=t. 37C 3
sample

o] A indole—5,6—quinone 2.2 2] =% 98] melaning A3
(39—42). Tyrosinase®] A3 5AH S Takagi. K(43—-48)5 2] |
gkt 1.66mMe] L—Tyrosine®€N 1mlzt ZAHE €9 1ml 282 30mME sodium
Sz 1023 7FEstaL, 37C7} el
FegzoA F&38] 1023 WS Al
SA%t As&

phosphate Iml<=
0.01ml9] tyrosinaseZ ¥ o] mix3d & t}r] 37C ©
25 Aol SA 5ol ¥o] vkgS WFAL 475nmelM FFE=E
M Iml A FFF 1mlE ¥ sampleS A, A/ E&M%E Yl enzymes ¥
S B, enzyme 0.01ml 4l ZHF 0.01mlS 92 samples CZ 3t AabS &) 2
3} ghg T
Tyrosinase inhibition(%)= A—(B-C) X 100
A
4. 54 NS
Zd, 87, 54, 2 R BA(FTIR) 5 o AAHem FHS AL =Tt
£, 2ga o] ARES AFRste] Axd HA HE =LY SARTE AP
-l AfoAES DMEM Hix ol wjksle] 2x10° /well plateo] 200 nlH
Jsha AlzE A HPE 2HBS FEd nie Absa 24407

96well plateol]



FN

st A (H0) 2 Fd AlxsAel tidk 2459 S4YA aF4= AP

e AIEWIA free radicalS AASIe] AlXo] XHAS Y2z H7)lsk=
A&l AT F UsrtE vsd #Zel APIH. v fd AfoMAE
(fibroblast, NIH/3T3)-S DMEM (Dulbecco’s Modified Eagle Medium)®] Xl vl &35}
96 wellol 2x10° 571 200 pllZ #F38kaL 24X 2F v FEE 5 wfx o] ksl 0] F
TE=7F 50uMelH Al bk EAlel 2= HFE=7E 0, 10, 50, 100, 250, 500
pig/mle] e 7hstal 243 i} -] MTT &
(3—(4,5—dimethylthiazol—2yl) —2,5—diphenyl tetrazolium bromide)< 10 ul® A7}3}a 4
AlZE RS wAE WEar Zb welld 1009] DMSOE 7hete] 2083k agk &
t}.

microplate reader24 570nmelA] T3 = =H

e

Ale X S0t

B 342 2] (UV: Ultraviolet ray), 7FA138d (Visible light), % ¢]/d (Infra red) &
TR, 2EEE A9 10, 7FAEA 40, A9 508l vk gl v
9] &4 200-400nmel Ahe] el elstel dejupn], UVA(320—400nm)< I5-9 A
FHA AFsY ARIPE dovln FRe @ AL FF R =8
ZRAA 2tk 783 UVB(280-320nm)E  EHFo]  JF3] A (sunburn) S
dosla 7lM e AR Ax, F¢ R EJ AAFADe] Ak UVBel 9d 94

H 744291 A ste] wE JHeo 4352 phosphorylaseA29] &A= Qg

e

b

prostaglandin E29] AJAo] 7]1AH™ o]& A E ALY Awte] 23 HE <&
oAk AAS Auss PHe AN Austs BAL wve SxaAY, 4

&) Ao oate]l AWAE free radicalE A|AS= Aolw, free radicalel] ¢ &te] &2 wo}

ar



9] scanning, 1831
UVB¢} UVAYE YA SFEE ¥t} UVBE I5F495 o992 308nmolA

HAAE e o] o] oA AdaatE A5, UVA(320—400)° A1+ 350 nmoll

w2~ F2f A olA E (fibroblast, NIH/3T3)S DMEM(Dulbecco's Modified Eagle
Medium)#i =] ol #jkate] 96 wellell 1 x10° S| Al 200 nl2 F-F8}al 2442 v Fet &
Ao 24w F=7F 100pg/mlo] H=5 F7}stil UVA(365nm)E 0-5.0)/crd)
BAER ZALG e 2443k F7} Hjj -l MTT&
(3—(4,5—dimethylthiazol—2yl) —2,5—diphenyl tetrazolium bromide)< 10 ul® A7}s}a 4
AZE A uAE wElar 7 welld 1009] DMSOE 7hste] 20%7F gk &

.

8

Ay
o

microplate reader®% 570nmolx] &%=

8. XY =Eol ANAIES

Triglycerides= bile salt®} micell& A 3] A3pr|Ao w2 &4 H ALY, lipaseol] 9
3le] E3 % o] monoglycerides &+ 2719 fatty acids”} A = o] enterocyteE & o]
F3lt}. Lipasex F8A S = triglycerideE emusion A7 chylomicron® 2 Fo] A4

2 e} ek lipased JAAIFIH triglycerideZt E3H X Eenz AW
ZZ o2 o|3qH = Eo] Yol A S At} B AT EH L tripalmitate$} lipaseE AF-&35}o]
el s & AWAke] o 25 E lipased] &4 ALE ddstax} g
@ 3749 FBe| zZ+zt B(blank), S(standard), T(test)® 3 A|3}aL tripalmitateE test
tubeell Z}ZF 1ml 2 ¥€&=1).

@ control& FHGEsIaL, Sol= H3FAZ] tripalmitateE, Tol|l & tripalmitateE A&

ar




5 7} 200 Y=k

@ 25C water base°llA] 3037t Wk-g AJZIT},

@ 1%% Na metaperiodate 7} ¥ 2M—acetate bufferE Z} test tubeol] 1ml % 4

=}

® 2M-ammonium acetateE 2ml % ¥ &=t}

® acetyl acetons 1ml & Y+

@ # AojA 3087 65-70TellA WhgA7] & Aoz WAt

450nmel A FF=E S

ALY s%(mg/d)= T-B S 25F #z¥ fatty acids FA 3
S—-B

T3}

o

© lipase?] A&

9 M

L ERA

10

Aoldfre A W Astai®w Tl HA Fow, F8A Aol Aaids 3
HAER Q2 pectin, gums, mucilage’} o, E&8A Ao ol cellulose,
lignin, insoluble non cellulose polysaccharide”} 4tH(49). 2lo] A = HjAdEY B
FRAE FY AA BARELEE =452 ¥A cholesterolS FAAFH FxH, H
T 9 AW AW X5 &7 vk BauEar JrH(50-51). 3 Aol A
A9 TAAEQl pentose fraction, cellulose, non starch polysaccaride, uronic acid %
of ojaf AxFete] WAHTA BiE L eh(52).
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@ ABEHAA AF oA 1 AFTAY AR AN Al S e
t}.

@ AR AAAD A 2 AFIA L] FAALEANAAA D] A S o
==

@ H7le FE an o A1 AFARAL] 1 Y an e AdRS wEth

® GOT, GPT A& (35,36) A1AF-ZAIS] “GOT, GPT Al &3] A<

e s=

@ 49 73 a7(38) : Total testosterons kit(Coat—A—Count Total testosteron)-<

WA ws oA 1 AR g AAE

© ZY2"H= A&l &3 : cholesterol® FHE kitE
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Al 3 AT BE L Y&
1. 970 B8
A1 AFAA N E FF AelFa GA vk & AEF 5, 53 gL %e
AEd, &7, Z&, WA(FFI=R)S e F71E JHHES s,
MAEAAETR, A9 FF &7, 2 7% FY EHT S madel o 7HA
AALES 715S gato] dAdde] &7 vyttt gt
xilzxilf%i}xl% 7154 FF AL 7Y ARER 2 A9 FFaHs 7
e, 2t 2 Zd9 wgasg, 529 FHAEAA EFAPAT F=E), HAY
q‘f*}zﬂw PAH)E ol Fray, e vEY 2 29 BmEansy 7479
AEo] AYa e FHAES ol &3t olEFY R4, wFAx, HET &
g 74 duijle f2 §iEs sl dstaxst g
A3AFZAQ] GEFE AES 7He] VTS FIAVE FAor dEd AEY, F
7], MRS FAMA, HA5FEE 2= FY], A 83 E4E ZEE 9A FAA,

mlo
o
r olo
_0|L
Q
t

Foras, WY YAas 2 ERe FAdzAA s L FRatES o3k
A 2he] el 2 el J1A g fatek waFs Ausada
2. AR ATAL B} BE
7h 12 4=
3 2 ISR | e we 2w
AR EMIE, H4, &7, %, 1) AHeds 9 13 W)
= . Al 1A N =
& 5), elel Al RG], e, | Bl T 15
9, obbe R, wEFYol BEHE B)| (D2DRB)
of skl Z15A AR (@~0)& AN oy | D HEAE B 1A
OFre A, QUNAFAAFAA A |1y o] WE 754
12 x| @OEFEY, @tyrosinase AA] Al (OBUIO)
(2005\3)| ®FAFA H2] wjok
@Udg‘]j 63:/\0]' /\E]éér 1) /\‘I'%%-‘EJ— g_l 17‘q_ BH
DAEEA oA WA e we s
®7e) A A g = s
©FAAY Baho A Y
DEFAAL 54 2




@MGOT ¥ GPT A&
IFIA 73
®3 FU2H= a2y

a3

@testosteron =

= O

wel Fasag @y,

s Ale B A Ha

U 2xd=
d o N
TR AwEA T AT WG L 0
ST D) =9 B e @ : HWG, DCHC, KAP
2) 95°] masking 7] A+
D =) : KAP, DAD, HWG, Greentea, DCHC,
DOL
@ "9 HWG
oJolol A =]:DCH
AME 9w ©) ﬂA q2]:DCHC
@ (/1) :KAP, HWG
(DAD,HWG,
Al G tea DC ® s274% : DCHC
v | e | ® Y 97 HWG, KaP, DCrC
oapdw | ’ - R AT AR, 999, F9, sy
(Functional| DOL) 24-H i
(20063) , . 4) gl ek A
wellbeing | ¥1& A59 N ]
5) vl st A
TEA) | 2H g .- )
g o | O FELHCN B
masking ‘ = 3
o el Tl 32E 1B AE
= FRAP,Anti—angiogenesis, Immunity,
Toxicity,Obesity, Antidifferenciate,
Anti—coagulating, Testestron,
Anticell adhesion
8) AAHES] A+
9) AlAIFES] A=z

no




D o a3 e M
Greentea, WGS, P.rhizoma

2) obEs] &3 FHS A HFTA
HWG, WGS, Greentea, DAD

3) WA IS 9 NPT

AGA, JCW, CJJ
e 9= o ) N
4) A=FoA gy} s Sl mistAd
( H W G ,
A2 G . DAD DAD, HWG, CJJ
reentea, , ) i B
22PA & | A F-2A| KAP ¥ WGS) 5) UV-blocking &S 98k algt++4 -
(20061)|(Wellbeing . AGA, HWG, Greentea, WGS
. ZHYH  HEAE . i _ ) )
Skin Care) o Aq W s 6) Triglyceride &A7]5 4S A3k wig+A4 -
seom e NRM, DAD,HWG, DCHC
A ZAE AT . ) o }
7) &3S 913} essential oil Wl A7) ZAA)
8) W/O, O/W AA| aigke] 44 A+
9) 7154 AE
Moisture, Tyrosine, Atophy, Toxicity,
UV—blocking, Obesity, Antidifferenciate
10) AAIES] Az
1) AA 7lseds Ast 959 gt A
— FRAP : WGS
— Anti—angiogenesis:KAP, DAD,(Greentea)
— Atophy : HWG, WGS
¥ a5 — Immunity : HWG, DAD
A3 (D CHC, — Anti—obesity : KAP, DAD
AlF34 IDAD,HWG,KA — Anti—coagulating : DOL
(Wellbeing |P,DOL,WGS % — Testosteron : KAP
Fermentati NRM)Z4-E  uj — Anti—cell adhesion : KAP, DAD
ve ALC) |[gAlm9 A4 4 — GOT : HWG, DCHC
wagxd A — GTP : DAD, WGS
— Triglyceride : NRM, DAD
— Cholesterol : DAD,KAP
— Anti—Weight : DAD, NRM

2 Xa)




2) BRAA A= ofefgl, Fa

3) FEY Ax

4) BT Az

5) 1A} HgFo Ax

- CEE djgvlel WE 14 WEF A

6) 2

7)

8) A

9) 98 =g

10) 7]1%54 A¥ : FRAP, Anti—angiogenesis,
Immunity, Toxicity,Obesity,
Antidifferenciate, Anti—coagulating,
Testestron, Anticell adhesion

11) AAES Az

o 33 U=
AN
T+ 5| AEIA [ AT g8 2 HEY
1) AAEY in vivo AlS
(D anti—angiogenesis :
Chorioallantonic membrane(CAM) "+
A& A
Al o .| © anti—obesity, anti—weight Al
A5 34 AAIEE] in male Sprague—Dawley rat
o vivo A3 | @ @ atophyA]¥:male Sprague—Dawley rat
(Functional o 7}. scratching 34 =4
wellbein 7Isde B 1}, Swelling thickness &4
A £ et @ ®e FgAF : TNFa, IL-6 : ELISA
=" |TEA 7§ ® GOT, ®GTP, @WLDH,—————
(2007 ®Glucose, @Triglyceride, | (A%
@Cholesterol, | 471 AH8)
(LDL—cholesterol : ———————————
2) AAFES] B¢k
A2 1) 3 F-2=4J (Skin irritation)
B . male Sprague—Dawley rat ©]-&
A-IRA | AAIRES] | @) 9wz W At e] T
(Wellbeing |vivo A& H @ As=54
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Fig. 1. Comparison of the antioxidative capacity of each material.
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Fig. 2. Anti—angiogenesis effect of natural products (a), control of
angiogenesis(b), and anti—angiogenesis with 7.officinale(c).
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Fig. 3. Moisturing effects of natural products.

2}. tyrosinase A A¥
A= wgd A ¥ melanosomed] A A E O] olm|:AlF L —tyrosine©]
3,4—dihydroxyphenylalal—anine(L.—dopa) .2 A3t o @ x o] 7] do] A &H T}, tyrosin
S dagld M E oA tyrosinaseo] ¢l& DOPA, DOPAquinone . & A3lE ), 1 =
DOPA quinone®] DOPA chrome, 5,6—dihydroxyindole, indole—>5,6—quinone®] ¥ 3L, ©]
oAl indole—5,6—quinone 2.2 2] F&ol 93] melaning A3t A= delA Q)
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o] L—Tyrosine®¥ 1mld} FAE €N 1ml 2822 30mMe] sodium phosphate 1ml<s
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Yo sample A, AJBE&NE Y31 enzyme® ¥ sampleS B, enzyme 0.01ml tiAl
Z34 0.01mlE 9 sampled CE sto] AXLE &4 A7 3 7359
Tyrosinase inhibition(%)= A—(B-C) X 100
A

0.1% 9] kojic acidZ positive controlZ 3&}o] Hlus] & uwf H AFoA = Ay=s oA
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Fig. 4. Tyrosinase inhibition rate of each material.
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Fig. 5. Anti—itching effect of natural products.
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Fig. 6. Anti—swelling effects of natural products with compound 48/80.
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Fig. 7. T—cell growth promoting effects of natural products.
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Fig. 8. Recovery function of natural products exposured with free
radical(H202) on NIH/3T3.
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Fig. 9. Scanning chart of natural products at UV reagion.
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Fig. 10. Recovering viability of NIH/3T3 with natural products after
UV—exposure.

A, Rk AE(3T3-L1 A1 ¥)
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Dtrypsinize : cell counting
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SRBE AlA gt}
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Fig. 11. Anti—obesity effects with natural products by 3T3—L1 cell.
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Fig. 12. Anti—differentiating effect of 3T3—L1 cell with natural products.
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Fig. 13. Anti—clotting effect of natural products.

FddAel FHrt =2 BHo: UL HAAE WFEROHWGES), =29/(DOL), &3
(KEW)5& Aed 5= 9o, 37| (HWG), 553 (DCHC), =Fg oAl (NRM)

T 2o F3E Hol (Fig. 13), 3849 AA=ZA thgst Hofo <43k & 9

7}. testosteron F+%= ¥ 3
K—28< (Leydig cel)S DMEM Hj Aol 10%°] FBSE #H7ek wi#]o] 2 x 10° <] cell

S 24 well plateo] Al 24A17F v ek3dte] confluencyol] =Y wf 2o ABE Ay

of

s & 48A17F © Sl 1000 rpmollA 587F QARSI 1 ASNAES RIAR

“

testosteron A FS S48 H(Fig. 14).

olt},

[aia)



< 800 -

(=]

[

= 600

=]

=

5400

3

N | 1T T

: L ﬂﬂ!!!!!:

= 0 i :
ﬁDgéDIﬁKC‘DZ}E—W
o = o=gno>» 30QX
] TODE =
= o

i)

Fig. 14. Sterodogenesis increasing effects of natural products.
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El. cell adhesion ¢JA| &3 (Elisa ¥)

HUVECsS 96wellell welld 5x10°70¢] cell ©] =% #F34e] 2% FBSH7L
EBM -2 %X & A}g83o] 37C, 5% COs—incubatorol A Bl 9E&}le] confluenced] =€ 3=
= wj¥atdrh. Sampled FE=E (200, 100, 50, 25 £g/200 pl)& @ojA 2043t w3t
t}. 20717t 3 PBS(phosphate buffered saline)® A& & [L—1BE 5 ng/mle FE=
A7Vl 6A17F HoF vk A 71T}, vlx] Al A = 1% paraformaldehyde(200 ul)Z 30%
7t RT(Room Temperature)oll A A7 A7t} 305 PBS+0.5% Tween 200 =
T AFRs g 282 A (ICAM-1, VCAM~—1, E-Selectin) & 10%FBS2] PBSe
237} 2,5, 5 ug/ml A =o] 2A 75 37Tl A vl & PBS+0.5% Tween 20 22 A
HA A& st} Secondary anti—body(Donkey anti—mouse IgG—HRP):= 10% FBS9
PBSel 10008) &]A&}e] RToIA 1A|ZF ¥H& A1) vk-g- AlZ1 & PBS+0.5% Tween

20 o2 A ¥H A A3}, T Aok (western blotting luminol reagent) &2 200 ul o]-&
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Fig. 15. Inhibition of endotherial cell adhesion molecule expression by DAD extraction at
different doses, E—selectin(a), ICAM—1(b), and VCAM—1(c).
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Fig. 16. Inhibition of endotherial cell adhesion molecule expression by WG extraction at
different doses, E—selectin(a), ICAM—1(b), and VCAM—1(c).
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Fig. 17. Inhibition of endotherial cell adhesion molecule expression by KAP extraction at
different doses, E—selectin(a), ICAM—1(b), and VCAM—1(c).
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3, FEA Y
1) A3sE 2 o]

A FEL A Fo] 121.4+4.5 g9l male Sprague—Dawley ratE @3 % (randomized
complete block design)©o.® 7} o 8utg]¥ 97)ar o2 Yo 353t wire bottomed
cageol & mhg]¥ Qo] ARl & mA W2 o](DIO Series Diets, D12451,
Research Diets Inc, USA)el & ZH=HE dFo] 0.5%7F Hes A2 olE

g th(Table 1), 1573 1ol 82 A-SA17|a, UEH, =5, {5, 37,

F5ehz, 53, WA, B FEE 100mgkeS 25 B Y A TR,

ApEAe 5= 2141.5C, 5% 50+10%, BS 1247 712 A

Table 1. Composition of experimental diets
Weight% Kcal%

23.3 19.7
0.3 0.3
8.5 7.2

11.6 9.9

20.1 17.0
5.8 0.0
2.9 5.5

20.4 39.4
0.5 0.0
1.2 0.0
1.5 0.0
0.6 0.0
1.9 0.0
1.2 1.0
0.2 0.0
0.0 0.0

100.0 100.0

24.0 20.0

41.0 35.0

24.0 45.0

100.0 100.0

2) BAAE

-r



Aol ozl Avps Huxel BFEAR AXeda 7 Addte FHAre

I (v. 8.2, SAS Institute Inc., Cary, NC)<&

0

AL a=0.05 o4 SAS BA=Z

rlo

=
o]-& 3}y Duncan's multiple range test® 73} t}

3) HoluAL, AEEAG % Mol wg
23 Aol Aol AAAAT
73 Fatel

NI\

ZE!

32
by

Alg AFFH AEFS AUz 2F =9

2lo] § & (feeding efficiency ratio, FER)S 35719 & A FZ iy

=3

rlo

N

f

b

o

F AR ol AWt

ANHskar AAFHg A HA2oA 301 FA g & 4C, 3,000rpmol Al 203t
Al este] dAS st EeE @S ARE AREATMA] AAE A
FEUEAA —80CAA B#sr}. dHe gAxFE4 7] (Automatic Chemistry
Analyzer, CHIRON EXPRESS PLUS, CHIRON, USA)E o]&3}lo] AST(U/L,GOT),
ALT(U/L, GPT), cholesterol(mg/dL), glucose(mg/dL), LDH(U/L),

Triglyceride(mg/dL), LDL—cholesterol(mg/dL)& A3t} 7S A8 & ZA4]
Faict.

ol

qzshol 0.9% HAAAF AL F ARAR FES AR AL 57

Table 1. The activities of ALT, AST, and LDH in serum of rats

administered natural plant extracts

control | DAD NRM WG HWG | DCHC G{gg" WGS KAP

AST(U/L) | 169.4+ | 156.9+ | 177.4+ | 163.3%+ | 143.9% | 151.7+ | 156.1+ | 153.2+ | 155.6%
[GOTI 9.8bc2) 9.1ab 13.220 14.5¢d 9.22bc 8.5¢ 9.1 9.6ebe 10.0d

ALT(U/L) 42.4% 30.4% 41.3% 37.8t 38.0+ 38.0+ 49.3+ 35.6+ 35.8+
[GPTI] 3.2¢ 3.4¢ 3.8¢d 273be 2.64 4.60 4.08b 4.08b 4.1b

LDH(U/V) 334.5+ | 294.8+ | 489.9+ | 307.5+ | 321.0+ | 324.6+ | 284.2+ | 325.8+ | 256.7%
32.1¢ 45.72 54.02 39.6° 36.0¢ 42.6° 26.64 29.9¢ 24 .34

-



1)AST, asparate aminotransferase ALT, alanine aminotransferase LDH, lactate
ehydrogenase

2)Values are mean*SE of 8 rats per each group. values with different superscripts
in the same row are significantly different (p<0.05) between groups by Duncan's

multiple range test.

WE4(DAD), 71(HWG), 52K greentea), 3] (KAP)G ] B3t GOT, GPTE YWASH= &

I welom, HFE(WG), §53t2(DCHC), MFASHWGES) ek £ 75 & avE B3l

o

Table 2. Effects of extracts of natural plants on serum glucose, triglyceride,

cholesterol, LDL—cholesterol in rats fed high cholesterol and fat diets.

control | DAD NRM wG HWG | DCHC G{::“ WGS | KAP
Glucose | 122.1+ | 126.7+ | 160.8+ | 188.8+ | 190.7+ | 121.3+ | 129.5%+ | 131.0% ”"i
(mg/dL) | 9.2¢40 | 8.9 15.65 | 12.88 | 18.4s | 8.9ed 8.4c 17| g,
L”s"'ycer 69.0+ | 80.2+ | 241+ | 20.3+ | 89.4+ | 57.9+ | 93.2+ | 90.7+ |56.5+
f b
e Ly | 600 2.8 2.0 2.8 2.2 4.1¢ 6.52 710 | 6.2
S:L‘I"“t 103.9% | 93.4% | 1025+ | 97.6% | 94.7+ | 122.8% | 112.5% | 112.9% | 93.9+
d d d b b b d
orol Ly | 620 5.40 7.9 8.0de 5.0 8.5 9.6 9.4 9.6de
LDL-
Cholest | 36.9+ | 35.7+ | 42.1+ | 38.0+ | 37.8+ | 44.3+ | 46.5+ | 52.4% | 345+
erol 2.64 3.04 2.8¢ 1.94 3.04 2.8be 2.6b 270 | 3.obc
(mg/dL)

1)Values are mean*SE of 8 rats per each group. values with different superscripts
in the same row are significantly different (p<0.05) between groups by Duncan's

multiple range test.

FTAAE] A g3 WEZ(DAD), =Fg oA (NRM), HF(WG), 371 (HWG),
=232 (DCHC), 3 (KAP)oA 43 £& a32 Jell o, cholesterol A &l

A5G (DAD), HF(WG), 71 (HWG), I3 (KAP)IA VY& &35 B

~r7



Table 3. Effect of natural extracts on body weight gain, food intake, and

food efficiency in high cholesterol diet fed rats

control | DAD NRM WG HWG DCHGC ton WGS | KAP
Initial 119.9
Body | 90, | 1283 | 1202 121.2 | 123.4 122.4 120.4 | 121.6 | 120.4
weight ' +4.82 | 592 | +4.72 | +56a | +4.52 | +3.82 | +3.62 | +3.92
(g)
Final
266.7 | 239.0 | 253.2 250.6 | 255.7 297.6 | 256.3
Body 288.9 283.7
o e | £12.35 | £16.59 | 183000 | #16.4ca | 11,400 | 2P | 20D | #1000 | £12.10
(9)
) 146.9 | 109.7 176.1 | 135.9
Weight 132.6 128.8 | 131.8 166.5 163.4
gain(g) | £17-2° | £18.69 | 4 yg3c | £17.7¢ | £11.2c | +12.50 | +13.008 | £10.8% | £13.42
Intake | 658.7 | 506.3 | 576.4 | 562.3 | 572.8 | 690.8 | 682.4 | 733.2 ;;:’,’;a
(0) £77.25 | £62.59 | +65.8¢ | £77.264 | +48.6c | +52.0% | +£54.32 | +45.2a S
B 0.23 | 0.22 0.23 0.23 0.23 0.24 0.24 0.24 | 0.20
£0.042 | £0.052 | +0.04® | +0.042 | +0.032 | +0.022 | +0.022 | £0.032 | +0.03e
tjv?'ht 8.7 9.0 9.4 8.8 8.7 9.4 9.2 9.3 9.6
°io +0.92 | +0.92 +0.82 +0.72 +1.02 +0.82 +0.52 | +£0.72 | +0.72

(9)

1)Values are mean*SE of 8 rats per each group. values with different superscripts

in the same row are significantly different (p<0.05) between groups by Duncan's

multiple range test.

2)Feed efficiency ratio(FER) of each experimental group calculated by dividing total

body weight increase by the total feed intake for the period

HE8(DAD), =Fg o HA(NRM), HF(WG), 371(HWG), 3]

wabh e,

[afs)




Table 4. Various effects and ranking of each natural product

<l

A

_ 1 2 3 4 5 6 7
&y
FRAP WGS Greentea KEW KAP DAD DOL JCW
_Anti- q JCW KAP DAD KEW DCHC BRAS
angiogenesis
Moisture KAP AGA JCW P.rhizoma DOL WGS DCHC
Tyrosine Greentea WGS P.rhizoma NRM KEW DOL
Atophy(1) HWG WG WGS Greentea DAD
(ear) Greentea WGS HWG WG DAD
Immunity Greentea HWG DAD DCHC DOL
Toxicity KAP KEW DCHC DAD HWG BRAS
UV-recovery Greentea AGA WGS HWG DCHC WG
UV-blocking Greentea HWG BRAS WGS KAP NRM
Obesity WG KAP DAD Greentea DOL NRM
di Anti-_ WG DAD Greentea DOL KAP NRM
ifferenciate
>~0
& 1 2 3 4 5 6 7
e
Anti-
- DOL KEW WGS Greentea HWG
coagulating
Testosteron KAP JCW HWG DOL
Anti-cell
thesion KAP WG DAD
AST[GOT] HWG DCHC WGS KAP Greentea DAD WG
ALTIGPT] DAD WGS KAP WG HWG DCHC NRM
LDH KAP Greentea DAD WG HWG DCHC WGS
Glucose KAP DCHC
Triglyceride NRM WG DAD HWG KAP DCHC
Cholesterol DAD KAP WG NRM
LDL-Ch KAP DAD
Anti-Weight DAD WG HWG NRM KAP
gain
ofe] 7HA9] 7157 ARl a3t ol AANES WSk Table 58 2o, o] &

~n




3L AAE A Jbs AAAE
1) Functional wellbeing TEA
WGS, Greentea, JCW, KAP, HWG, WG,DAD,DOL,DCHC
(DAD+HWG+Greentea+DCHC+KAP+DOL)
2) Wellbeing Skin Care
KAP, Greentea, WGS, HWG, DAD, AGA,DOL, KEW
(HWG+Greentea+DAD+KAP+WGS)
3) Wellbeing Fermentative ALC
KAP, DOL, Greentea, HWG, DAD,DCHC, WGS, JCW
(DCHC+DAD+HWG+KAP+DOL)

~n



Al 28 Wellbeing 715429 71

1. A¥" Y=E(DAD, HWG, Greentea, DCHC, KAP, DOL ¥ WGS)E%H gt
A8 A4 2 masking 71He AT

AATE | 8RS =4 e
masking ¥, LA
oL 7 & 2= 27 & ,
bAD | Az ax];;ﬂ}eza»}a] R s
o VGGG e
! AR B3, 32 %ol skl wWlimasking ¥, X
= -
HWG | o [ 27 @ 52 gk 247140\ F vhal, i 988
HA T 227t o) W
Greentea Q) 71 2 = Y|
s [Slel]lel AR ] GEAE, N
DCHC - ANZx 3 = JHO}‘tq ]_Tﬂ_x H“Hﬂ' sAAZX 24
- B b .__
AAA g K dFAx 2
= a
S 7L o=
sjoln v FET o} wu, o|TASKNE e B
kAP e geolst st ol ofag |G O B EE
2 s T ol _
- N8 e
olBB o Bl =3} o] Z L} & i
ST U T —
DOL =7], o Oﬂuzjzw 23
712 ) wre oae AEd=s 2
WGS Aot | AStE Earl A9 AFEEold | BT Fopd ARES

. 989 masking 71He A+

DAD, DOL, HWG % KAPE <& TolA 35 veidls 2z, AR, Alv 2 F3k] A
A7 BRA] @A FrobAl ZF AQatEe] &0 WS U 58 A, S A gk BA
= Ho 108 Ha 088 7 sk 7 AAaEe] oufdt masking] & TS SEAE
Zoket.

71 A% DADE 7HE(DADGC)ll, DOL2 A= (DOLGP)ell, HWGE AT (HWGGP)ll, —12]aL

KAP= A9 (KAPGP) 9] FE=ol JAAA F2 Aol gto] U Aoz Yepgth(Fig. 1).
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1) WA 5714 9] masking 3 Als5o] HjgHE AlZste Tt AldS Stk

HARE
> DADGC | DOLGP | HWGGP WGS KAPGP

A (8

A 1 1 1 1 1

B 2 1 1 1 1

C 2 2 1 1 1

D 2 2 2 2 1

E 1 2 1 1 1

F 1 1 2 1 1

G 1 1 1 1 2
gt v e ghdle] viAIglelA D] DAD : DOL : HWG : WGS : KAP = 1:1:1:

0.59] H]&o] gho] 7P U2 Ao Yeputh(Fig. 2).
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Fig. 18. Developme of masking method for natural products with various
natural flavor.
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Fig. 19. Various combination ratio for comfort taste functional tea.
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Fig. 20. Various combination ratio of greentea for comfort taste functional tea.
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Fig. 21. Various combination ratio of DCHC for comfort taste functional tea.
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Fig. 22. Various combination ratio of KAP for comfort taste functional tea.
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HAAE Green
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wll &) (4 Tea
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Fig. 23. Various combination ratio of DAD for comfort taste functional tea.
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Fig. 24. Final adjustment of combination ratio for comfort taste functional tea.
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Fig. 25. Antioxidative capacity of new—developed tea(Dev—tea) and its
components, EGCG as a positive control.

W pe] abstE (Dev—tea)< 0.5%°] 7] FE=3 v5d Gubstd S HehiIvk(Fig.

25).
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Fig. 26. Antiangiogenesis effect of new—developed tea(Dev—tea) and its
components.

— /BEH(Dev—tea)o] AAHH A axt= WEds} $Fotxe] 5% FEEI sl U

EbuttH(Fig. 26).

t}. in vivo test @

o] A& CAM(chorioallantoic membrane) assayE 33t Ayl= oLy Zr}

(a) (b)

Fig. 27. Anti—angiogenesis effect of control (a) and developed tea (b) with
CAM(chorioallantoic membrane) assay
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Fig. 28. Growth promoting effect of T—cell with new—developed
tea(Dev—tea) and its components.

u}, Toxicity A€

s

fol
rf

PSS 2 (H,0.) 2 28 AEEA) dat 242 B4l Gvhs Addrt 72
gt AEWOIA free radicald ATl Aol AL Qs mE A =
Zol AT 5 ULt theIt gol ARP@h vhSs fol AfobAl E(fibroblast,

NIH/3T3)& DMEM(Dulbecco’'s Modified Eagle Medium)®j =]l ®j%s}le] 24 wellol

o,

70



2x10° E7 ImL2 EF38}al 2447 wjdE 5w g pityac) AFEErt
50uMel 5 Al H7Fgt Sl 2] HAFE=7F 0.056%7F ¥ =5 7hekal 24417k uf

430 haematocytomwterE Al£3sle] AXFE Ao thxTd vk}

Free radical recovery

25.0

20.0

15.0

10.0

Cell Number ( x 10%)
o
o

g
=)

control
KAP
greentea
DCHC
DAD
WGS
DOL
HWG
Dev-tea

Fig. 29. Recovery function of new—developed tea(Dev—tea) and its
components exposured with free radical(H202) on NIH/3TS3.

— st ake] MEEA AAladE FFs2(DCHC) % W= (DAD) Bk MEsAd AAE

= Aoz yepeth(Fig. 29).
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Sprague—Dawley rat 5v}g]E 2 FUIF AW AolE FoJdk & sfush

A 253 FA88lS W Alge] AAE Htk(Fig. 30).
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Fig. 30. Anti—obesity effect of new—developed tea(Dev—tea) with
S.G—rat after culturing 15 days.
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B 324.3 86.8 103.0 165.5 [1198.8 137.0 29.0
C 359.0 71.3 78.0 154.8 [1456.3 93.25 25.5
D 217.5 38.3 105.0 180.0 [1195.0 61.5 36.0
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o}. testosteron &3}

K—28(Leydig cell)& KAPS] FZE2A vgeolS v @5 2ES frieshke &yt gedst
of Fo] 7S sfFste] AeAds, EAte] #4890 KAPY $ZUZES 0.0005%,
0.025%, 0.05%2] ol 187+ A a}aL L x}o]Z electric caliper® =438+ tH(Fig. 31, Fig.
32).
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Fig. 31. Rat penis expansion effect with KAP which is composition of

new—developed tea.
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Fig. 32. Expanded Rat penis measured with electric caliper treated with
KAP which is composition of new—developed tea.
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Fig. 33. Anti—clotting effect of new developed tea and its

components.
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Fig. 35. Granule type with concentration of functional tea
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Fig. 36. Whitening effect of each natural product(l) with each natural
product using dehaired SD—rat of the abdominal region.
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Fig. 37. Whitening effect of each natural product(2) with each natural
product using dehaired SD—rat of the abdominal region.

— o] Aol F7I(HWG), HFHHWGS), EAdEHE F5E(SSGE), 2A=FZE(SSGW),



2 SHGSE) 2 S (HGG)oA a7t FEsglon oFdiar AAEFZE(SSGW) 2
=R ok 2EE(GSE)E A48 a8 Hol 871548 Both(Fig. 36, Fig 37).

~ SSGW % GSEE &@ste] ¥ Avh thga e,

Fig. 38. Whitening effect of each GSE+SSGW using dehaired SD—rat of
the abdominal region.
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A B vEE QddE BEs= As & 4 %Mtk DAD, HWG, AGA, GSE %
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Natural Product

Water sol

Organic sol

Bl 1L

GT

WGS

HWG

DAD

AGA

JCW

CJJ

NRM

DCHC

HANS

GEOJ

CHIL

SUK

HGG

GSE

OO0 X | X|O]|O]O]|O| X |O|O|0O] >| X

XXX OO X | X | X|X|OIX|>>10|0

( O : soluble, A

. nearly soluble, X :

non—soluble )

HEEU(DAD), B71(HWG), o7 FIF2(AGA), %2HGT), &5 38t2=(DCHO),

A FE=(GSE) 50| UV-4dd 93-S 57 a3 A7 €

HAth(Fig. 39).
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Phase Ingredient

Deionized Water
Disodium EDTA
Fropylene Glycol

Fromulgan D

Arlacel 165
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Germaben Il

Total

Heat phase A to 70°C.
Heat phase B to 70°C.
Add phase B to phase A.

RS

Carbopol 280 (2% Soln)

Emollient Mix (see grid below)

Triethanolaming 99% to pH 6.5-7.0

INCI Designation
Water

Carbomer

Discdium EDTA

Fropylens Glycol

Cetaaryl Alcochol {and) Cetearsth-20

Various Products

Glyceryl Stearate (and) PEG-100 Stearats

Triethanolamine

Propylens Glycol (and) Diazolidinyl Urea
(and} Methylparaben (and) Propylparabsn

Add phase C. Cool to 50°C and add phase D
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=

Wit%e
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20.00
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Fig. 39. Recovery effect of each natural product from nude—mouse
destructed skin with UVB.
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Fig. 40. Moisturing effects of natural products.

— AEY(DAD), #71(HWG), 4o](SUK), oF7F8]F2=(AGA), AF+3(JCW) % 2]

H(CHIL) 9] Aol B5e FA8s 37 & o= Yebsth(Fig. 40).
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Fig. 41. Anti—atophy effects of natural products.

OlEVE A5t HArE2AE vrE](BAKILE), 52 SHGSE), &71(HWG),

S2(DAD), oPH]F22(AGA), HAF(CHIL), Hol(SUK)G°] £ a2 HItHFig. 41).

6. 715249 wil A% UV-&4 979 3%

S7A] AEo] o3 v EAF 2 atopy AAE BFAE odte] S o 1 a9E A
Hekth 747 s &
UV o] g thate] Abuw gttt

1) GSSGW : SXt+4&A

2) GSSGWHG : =AH4AH + &7

3) GSBA : sXI + 437l

4) GSBAHW : ==Xt + dtF7ig| + #7|

5) GSSGWBA : =X} + 4H + gFJl2|

6) GSSGWBAHW : sX| + *é“?# + "ol + g7
7) GSSGWDADCHW : =%t + 2IE8 + S&5I= +4&A + 87|
8) GSHW : =Xt +&87(

9) GSHWGG : St +87| + g3

10) GSHWGGBA : Sxf +&87| + &3 +8tF7i2
11) GSDAHWGG : =#F +08l&8 + &7 + &3
12) GSDADCHW : =X} +2IE8 + &7 +=555t=
13) GSDASSG : =Af +2IE3 + &H

14) GSSEWHWDA : =Xt +4A +&7| + ol&ss|

gato] 207H4 9] AHE k=1 o)) wWE atopy A&}
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15) GSSBADAHW : =Xt +2tF7t2| + oSz +&7

16) GSSGWDABA : =it +0l&2] + &AH + g37i2|

17) GSSGWDABAHW : =xt +2&3 + &#A + 9FI7iE| + 87|
18) GSHWDA : =&t +&7[] +2l =3

19) GSHWDAHGG : =Xt +&7| +8l&8 + &3

20) GSDAHGGBA : =xt +3l&3 +&83 + 93ota
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Fig. 42. Anti—atophy effects of combinated natural products.

controlS 100022 39S ] ZF A8 §5S BHW, 3,45 14 A5 79 4HEHA

atopy = Alolatglon, 19, 20, 10, 13 2 2 Aax £& g3 YJehArk(Fig. 42).
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UV AelakA] &2 UV s 95 (1) UV Halsk 75 (2)

treatment after 1 day treatment after 2 day

treatment after 3 day treatment after 4 day

Fig. 43. Recovery effect from UV—damaged skin with combination of
No.1(GSSGW) prescription.
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treatment after 1 day treatment after 2 day

*

treatment after 3 day treatment after 4 day

Fig. 43. Recovery effect from UV—damaged skin with combination of No.2
(GSSGWHG) prescription.



treatment after 1 day treatment after 2 day

treatment after 3 day treatment after 4 day

Fig. 44. Recovery effect from UV—damaged skin with combination of No.3
(GSBA) prescription.
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treatment after 1 day treatment after 2 day

treatment after 3 day treatment after 4 day

Fig. 45. Recovery effect from UV—damaged skin with combination of No.4
(GSBAHW) prescription.
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treatment after 1 day treatment after 2 day

treatment after 3 day

Fig. 46. Recovery effect from UV—damaged skin with combination of No.5
(GSSGWBA) prescription.
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treatment after 1 day treatment after 2 day

treatment after 3 day treatment after 4 day
_ il

<

Fig. 47. Recovery effect from UV—damaged skin with combination of No.6
(GSSGWBAHW) prescription.



treatment after 1 day treatment after 2 day

treatment after 3 day treatment after 4 day

Fig. 48. Recovery effect from UV—damaged skin with combination of No.7
(GSSGWDADCHW) prescription.
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treatment after 1 day treatment after 2 day

treatment after 3 day treatment after 4 day

Fig. 49. Recovery effect from UV—damaged skin with combination of No.8
(GSHW) prescription.



treatment after 1 day treatment after 2 day

treatment after 3 day treatment after 4 day

Fig. 50. Recovery effect from UV—damaged skin with combination of No.9
(GSHWGG) prescription.
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treatment after 1 day treatment after 2 day

treatment after 3 day treatment after 4 day

Fig. 51. Recovery effect from UV—damaged skin with combination of No.10
(GSHWGGBA) prescription.
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treatment after 1 day treatment after 2 day

treatment after 3 day treatment after 4 day

Fig. 52. Recovery effect from UV—damaged skin with combination of No.11
(GSDAHWGG) prescription.
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treatment after 1 day treatment after 2 day

treatment after 4 day

Fig. 53. Recovery effect from UV—damaged skin with combination of No.12
(GSDADCHW) prescription.
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treatment after 1 day treatment after 2 day

treatment after 3 day

Fig. 54. Recovery effect from UV—damaged skin with combination of No.13
(GSDASSG) prescription.



treatment after 1 day treatment after 2 day

treatment after 3 day

Fig. 55. Recovery effect from UV—damaged skin with combination of No.14
(GSSEWHWDA) prescription.



treatment after 1 day treatment after 2 day

treatment after 3 day

Fig. 56. Recovery effect from UV—damaged skin with combination of No.15
(GSSBADAHW) prescription.



treatment after 1 day treatment after 2 day

treatment after 3 day

Fig. 57. Recovery effect from UV—damaged skin with combination of No.16
(GSSGWDABA) prescription.



treatment after 1 day treatment after 2 day

treatment after 3 day

Fig. 58. Recovery effect from UV—damaged skin with combination of No.17
(GSSGWDABAHW) prescription.



treatment after 1 day treatment after 2 day

treatment after 3 day

Fig. 59. Recovery effect from UV—damaged skin with combination of No.18
(GSHWDA) prescription.



treatment after 1 day treatment after 2 day

treatment after 3 day

Fig. 60. Recovery effect from UV—damaged skin with combination of No.19
(GSHWDAHGG) prescription.



treatment after 1 day treatment after 2 day

treatment after 3 day

Fig. 61. Recovery effect from UV—damaged skin with combination of No.20
(GSDAHGGBA) prescription.
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Fig. 62. Skin stimulation test of developed skin care products
with CAM assay.
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7k ofv] ©3(06.04.22)
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2R TS | 2R | 5 %%%‘— DCHC | DAD |WGS|HWG| WG | DOL | KAP |GT |H]
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Fig. 63. Sensory test of various comninated

taste.

components with color, order and
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Table I. Major volatile compounds of sample No—7 fermentative alcohol.

PNeaOk Re’}eigltéon Compounds (izal; ai;i.) Iderrrllté?}lcsélon
1 5.94 Acetaldehyde 94.56 MS, RI
2 6.67 2,2,5—Trimethylpentane 531.20 MS, RI
3 7.34 Ethoxybutane 14.56 MS, RI
4 7.71  2,3,4—Trimethyl—2—pentene 10.03 MS, RI
5 7.94 Ethyl formate 209.30 MS, RI
6 8.77 2,2, 4—Trimethylhexane 263.60 MS, RI
7 9.53 1,3,5—Trimethylcyclohexane 20.64 MS, RI
8 9.86 Ethyl acetate 620.03 MS, RI
9 10.06 1,1—Diethoxyethane 32.41 MS

10 10.61 3—Methyloctane 26.68 MS, RI
11 11.49 cis—1,1,3,5—Tetramethylcyclohexane 39.76 MS

12 12.77 Ethanol 1360.95 MS, RI
13 12.84 2,3—Dimethyloctane 37.98 MS, RI
14 12.95 2,5—Dimethyloctane 49.94 MS, RI
15 13.21 2,2,3,—Trimethylheptane 64.21 MS, RI
16 13.53 1,2—Diethylcyclohexane 13.57 MS, RI
17 13.87 3—Pentanone 31.29 MS, RI
18 14.31 2,6—Dimethyloctane 11.22 MS, RI
19 14.71 1—Ethyl—2,3—dimethylcyclohexane 5.11 MS

20 14.87 5—Methyldecane 15.23 MS, RI
21 15.08 4—Methyldecane 2.45 MS, RI
22 15.29 1-Ethyl—1,3—dimethylcyclohexane 5.10 MS

23 15.40 3—Methyldecane 7.82 MS, RI
24 15.69 4,6—Dimethylnonane 6.18 MS, RI
25 16.44 n—Butyl acetate 6.98 MS, RI
26 16.57 3,8—Dimethylnonane 4.94 MS, RI
27 17.27 Toluene 131.17 MS, RI
28 17.79 2—Methyldecane 19.52 MS, RI
29 18.05 1—Ethyl—1,4—dimethylcyclohexane 8.38 MS

30 18.38 5—Ethyl—2—methyloctane 5.15 MS, RI
31 18.99 1,2—Dichloroethane 460.33 MS, RI
32 19.65 1—Ethyl-2—propylcyclohexane 1.41 MS

33 20.10 Hexanal 3.08 MS, RI
34 20.31 (1,2—Dimethylpropyl)cyclohexane 4.95 MS

35 22.02 3,7—Dimethylnonane 1.95 MS, RI
36 22.30 3—Pentanol 13.24 MS, RI
37 22.48 2,8—Dimethyldecane 2.34 MS, RI
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52.79

53.05

54.78
55.20
56.31
60.55
61.23
71.51
74.74
75.01
77.60
88.12
91.33
91.97
93.47

5—propylnonane
2—Pentanol

o—Xylene

1—Butanol
3,8—Dimethyldecane
1—Penten—3—ol
3—Methylundecane
2,2,6—Trimethydecane
2,2,3,4,6,6—Hexamethylheptane
3—Methyl—1—butanol
5—(2—Methylpropyl)nonane
5—Methyl—5—propylnonane
2,2,5—Trimethyldecane
1—Pentanol
3,9—Dimethylundecane
3—Methyldodecane

Methyl lactate

Ethyl lactane

1—Hexanol

3—0ctanol

Acetic acid

Furfural

3—Pentyl hydroperoxide
2—Hydroperoxypentane
2—Ethoxy—3—chlorobutane

Propanoic acid
Ethyl

2—hydroxy—4—methylpropanoate

Isobutanoic acid
2,3—butanediol
Hexadecane
2—Furanmethanol
3—Methylbutanoic acid
Hexanoic acid

Butylated Hydroxytoluene
Benzenemethanol
Benzothiazole

Ethyl 4—ethoxybenzoate
4—Methyloctanoic acid
Ethyl hexadecanoate

Ethyl

1.42
14.18
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1.49
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1.92
1.99
8.16
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14.23
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4.04
5.23
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2.25
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4.36
6.38
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6.77
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1.24
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RI
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94.58

97.69

98.19
105.33
108.67
116.40
117.06
117.58
140.78

2—hydroxy—3—phenylpropanoate
2,4—Di—tert—butylphenol
n—Pentadecanol

Ethyl hydrogen succinate
Bis(2—ethylhexyl) phthalate
1—0Octadecanol

Hexadecanamide

Dibutyl phthalate

Tetradecanoic acid
Hexadecanoic acid

1.28
0.85
153.16
1.34
1.93
3.33
23.83
19.80
77.45

MS
MS, RI
MS
MS
MS, RI
MS
MS
MS, RI
MS, RI

MS, RI was identified with mass spectral data and retention indices (RI) of an authentic compound; MS,

LRI was identified with mass spectral data and retention indices of published literatures;
identified with only mass spectral data of published literatures.

MS was



20000000 Tho0qpppa
130000004
100000004
I
spnanan |
stoonoe ] { ‘
IJ ‘ |f|
‘ [ Y |
| .
" Ww”k L
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 00 G0 00 wmo on0 1000 100 1200 1300 400 1500 1600 '.5_9 0
mn

Fig. 67. Total ion chromatogram of sample No—8 fermentative alcohol.



Table II. Major volatile compounds of sample No—8 fermentative alcohol.

PNeaOk Re’}eigltéon Compounds (fzakxaiz?;) Iderr;ltéglcsélon
1 5.94 Acetaldehyde 54.98 MS, RI
2 6.67 2,2,5—Trimethylpentane 213.02 MS, RI
3 7.34 Ethoxybutane 34.47 MS, RI
4 7.71  2,3,4—Trimethyl—2—pentene 33.46 MS, RI
5 7.94 Ethyl formate 159.07 MS, RI
6 8.77 2,2,4—Trimethylhexane 118.93 MS, RI
7 9.53 1,3,5—Trimethylcyclohexane 34.46 MS, RI
8 9.86 Ethyl acetate 535.25 MS, RI
9 10.06 1,1—Diethoxyethane 241.67 MS

10 10.61 3—Methyloctane 4.70 MS, RI
11 11.49 cis—1,1,3,5—Tetramethylcyclohexane 9.05 MS

12 12.77 Ethanol 1921.39 MS, RI
13 12.84 2,3—Dimethyloctane 27.36 MS, RI
14 12.95 2,5—Dimethyloctane 15.42 MS, RI
15 13.21 2,2,3,—Trimethylheptane 44 .88 MS, RI
16 13.53 1,2—Diethylcyclohexane 6.84 MS, RI
17 13.87 3—Pentanone 17.44 MS, RI
18 14.31 2,6—Dimethyloctane 8.49 MS, RI
19 14.71 1—Ethyl—2,3—dimethylcyclohexane 7.82 MS

20 14.87 5—Methyldecane 15.93 MS, RI
21 15.08 4—Methyldecane 1.56 MS, RI
22 15.29 1-Ethyl—1,3—dimethylcyclohexane 1.98 MS

23 15.40 3—Methyldecane 6.56 MS, RI
24 15.69 4,6—Dimethylnonane 6.02 MS, RI
25 16.44 n—Butyl acetate 4.64 MS, RI
26 16.57 3,8—Dimethylnonane 2.28 MS, RI
27 17.27 Toluene 81.43 MS, RI
28 17.79 2—Methyldecane 10.98 MS, RI
29 18.05 1-Ethyl—1,4—dimethylcyclohexane 9.24 MS

30 18.38 5—Ethyl—2—methyloctane 5.38 MS, RI
31 18.99 1,2—Dichloroethane 278.11 MS, RI
32 19.65 1—Ethyl-2—propylcyclohexane 4.59 MS

33 20.10 Hexanal 9.03 MS, RI
34 20.31 (1,2—Dimethylpropyl)cyclohexane 8.17 MS

35 22.02 3,7—Dimethylnonane 6.02 MS, RI
36 22.30 3—Pentanol 6.66 MS, RI
37 22.48 2,8—Dimethyldecane 1.40 MS, RI
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5—propylnonane
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1—Butanol
3,8—Dimethyldecane
1—Penten—3—ol
3—Methylundecane
2,2,6—Trimethydecane
2,2,3,4,6,6—Hexamethylheptane
3—Methyl—1—butanol
5—(2—Methylpropyl)nonane
5—Methyl—5—propylnonane
2,2,5—Trimethyldecane
1—Pentanol
3,9—Dimethylundecane
3—Methyldodecane

Methyl lactate

Ethyl lactane

1—Hexanol

3—0ctanol

Acetic acid

Furfural

3—Pentyl hydroperoxide
2—Hydroperoxypentane
2—Ethoxy—3—chlorobutane

Propanoic acid

Ethyl
2—hydroxy—4—methylpropanoate

Isobutanoic acid
2,3—butanediol
Hexadecane
2—Furanmethanol
3—Methylbutanoic acid
Hexanoic acid

Butylated Hydroxytoluene
Benzenemethanol
Benzothiazole

Ethyl 4—ethoxybenzoate
4—Methyloctanoic acid
Ethyl hexadecanoate

Ethyl
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2—hydroxy—3—phenylpropanoate
2,4—Di—tert—butylphenol
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MS, RI was identified with mass spectral data and retention indices (RI) of an authentic compound; MS,

LRI was identified with mass spectral data and retention indices of published literatures;
identified with only mass spectral data of published literatures.

MS was
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Fig. 68. Total ion chromatogram of sample No—9 fermentative alcohol.




Table III. Major volatile compounds of sample No—9 fermentative alcohol.

PNeaOk Re’}eigltéon Compounds (};%Oal; alrg:) Iderr;ltel?hcsélon
1 5.94 Acetaldehyde 11.81 MS, RI
2 6.67 2,2,5—Trimethylpentane 152.11 MS, RI
3 7.34 Ethoxybutane 22.68 MS, RI
4 7.71  2,3,4—Trimethyl—2—pentene 8.21 MS, RI
5 7.94 Ethyl formate 9.85 MS, RI
6 8.77 2,2, 4—Trimethylhexane 25.77 MS, RI
7 9.53 1,3,5—Trimethylcyclohexane 48.00 MS, RI
8 9.86 Ethyl acetate 41.61 MS, RI
9 10.06 1,1-—Diethoxyethane 336.31 MS

10 10.61 3—Methyloctane 4.26 MS, RI
11 11.49 cis—1,1,3,5—Tetramethylcyclohexane 1.74 MS

12 12.77 Ethanol 1449.81 MS, RI
13 12.84 2,3—Dimethyloctane 9.20 MS, RI
14 12.95 2,5—Dimethyloctane 9.05 MS, RI
15 13.21 2,2,3,—Trimethylheptane 15.70 MS, RI
16 13.53 1,2—Diethylcyclohexane 1.23 MS, RI
17 13.87 3—Pentanone 2.32 MS, RI
18 14.31 2,6—Dimethyloctane 5.76 MS, RI
19 14.71 1-Ethyl—2,3—dimethylcyclohexane 3.68 MS

20 14.87 5—Methyldecane 2.50 MS, RI
21 15.08 4—Methyldecane 2.20 MS, RI
22 15.29 1—Ethyl—1,3—dimethylcyclohexane 3.49 MS

23 15.40 3—Methyldecane 1.33 MS, RI
24 15.69 4,6—Dimethylnonane 0.83 MS, RI
25 16.44 n—Butyl acetate 2.39 MS, RI
26 16.57 3,8—Dimethylnonane 0.80 MS, RI
27 17.27 Toluene 49.55 MS, RI
28 17.79 2—Methyldecane 3.37 MS, RI
29 18.05 1-Ethyl—1,4—dimethylcyclohexane 2.31 MS

30 18.38 5—Ethyl—2—methyloctane 1.15 MS, RI
31 18.99 1,2—Dichloroethane 315.47 MS, RI
32 19.65 1—Ethyl-2—propylcyclohexane 2.50 MS

33 20.10 Hexanal 0.63 MS, RI
34 20.31 (1,2—Dimethylpropyl)cyclohexane 0.74 MS

35 22.02 3,7—Dimethylnonane 1.58 MS, RI
36 22.30 3—Pentanol 2.17 MS, RI
37 22.48 2,8—Dimethyldecane 1.55 MS, RI
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24.91
25.48
26.73
26.94
28.23
28.69
28.91
29.52
30.09
30.36
30.99
32.67
34.21
37.36
39.25
40.14
43.07
46.28
47.44
49.56
50.15
52.47
52.79

53.05

54.78
55.20
56.31
60.55
61.23
71.51
74.74
75.01
77.60
88.12
91.33
91.97
93.47

5—propylnonane
2—Pentanol

o—Xylene

1—Butanol
3,8—Dimethyldecane
1—Penten—3—ol
3—Methylundecane
2,2,6—Trimethydecane
2,2,3,4,6,6—Hexamethylheptane
3—Methyl—1—butanol
5—(2—Methylpropyl)nonane
5—Methyl—5—propylnonane
2,2,5—Trimethyldecane
1—Pentanol
3,9—Dimethylundecane
3—Methyldodecane

Methyl lactate

Ethyl lactane

1—Hexanol

3—0ctanol

Acetic acid

Furfural

3—Pentyl hydroperoxide
2—Hydroperoxypentane
2—Ethoxy—3—chlorobutane

Propanoic acid
Ethyl

2—hydroxy—4—methylpropanoate

Isobutanoic acid
2,3—butanediol
Hexadecane
2—Furanmethanol
3—Methylbutanoic acid
Hexanoic acid

Butylated Hydroxytoluene
Benzenemethanol
Benzothiazole

Ethyl 4—ethoxybenzoate
4—Methyloctanoic acid
Ethyl hexadecanoate

Ethyl

2.51
4.04
2.51
0.09
0.47
0.25
0.45
1.42
1.99
0.69
0.53
0.58
0.93
0.71
0.23
0.47
0.33
83.11
1.16
1.36
129.44
0.74
1.19
4.79
0.26
1.28

0.39

1.12
20.11
0.24
0.11
18.87
0.91
6.62
1.30
0.51
0.87
0.20
0.55
0.69

MS,
MS,
MS,
MS,
MS,
MS,
MS,
MS
MS
MS,
MS
MS
MS,
MS,
MS
MS,
MS,
MS
MS,
MS
MS,
MS,
MS
MS
MS
MS,

MS

MS,
MS,
MS,
MS,
MS,
MS,
MS
MS,
MS,
MS
MS,
MS,
MS

RI
RI
RI
RI
RI
RI
RI

RI

RI
RI

RI
RI

RI

RI
RI

RI

RI
RI
RI
RI
RI
RI

RI
RI

RI
RI



78
79
80
81
82
83
84
85
86

94.58

97.69

98.19
105.33
108.67
116.40
117.06
117.58
140.78

2—hydroxy—3—phenylpropanoate
2,4—Di—tert—butylphenol
n—Pentadecanol

Ethyl hydrogen succinate
Bis(2—ethylhexyl) phthalate
1—0Octadecanol

Hexadecanamide

Dibutyl phthalate

Tetradecanoic acid
Hexadecanoic acid

0.58
2.93
34.90
15.00
0.34
0.74
1.43
1.62
8.90

MS
MS,
MS
MS
MS,
MS
MS
MS,
MS,

RI

RI

RI
RI

MS, RI was identified with mass spectral data and retention indices (RI) of an authentic compound; MS,

LRI was identified with mass spectral data and retention indices of published literatures;
identified with only mass spectral data of published literatures.

MS was
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Fig. 69. Total ion chromatogram of sample No—10 fermentative alcohol.



Table IV. Major volatile compounds of sample No—10 fermentative alcohol.

PNeaOk Re’}eigltéon Compounds ( 1P.((e)alkX aizi) Ideglté{fsélon
1 5.94 Acetaldehyde 12.82 MS, RI
2 6.67 2,2,5—Trimethylpentane 777.72 MS, RI
3 7.34 Ethoxybutane 140.40 MS, RI
4 7.71  2,3,4—Trimethyl—2—pentene 183.75 MS, RI
5 7.94 Ethyl formate 81.92 MS, RI
6 8.77 2,2,4—Trimethylhexane 547.72 MS, RI
7 9.53 1,3,5—Trimethylcyclohexane 21.15 MS, RI
8 9.86 Ethyl acetate 317.22 MS, RI
9 10.06 1,1-—Diethoxyethane 233.89 MS

10 10.61 3—Methyloctane 100.77 MS, RI
11 11.49 cis—1,1,3,5—Tetramethylcyclohexane 29.48 MS

12 12.77 Ethanol 2596.16 MS, RI
13 12.84 2,3—Dimethyloctane 88.31 MS, RI
14 12.95 2,5—Dimethyloctane 160.36 MS, RI
15 13.21 2,2,3,—Trimethylheptane 8.07 MS, RI
16 13.53 1,2—Diethylcyclohexane 22.99 MS, RI
17 13.87 3—Pentanone 102.62 MS, RI
18 14.31 2,6—Dimethyloctane 26.07 MS, RI
19 14.71 1—Ethyl—2,3—dimethylcyclohexane 10.38 MS

20 14.87 5—Methyldecane 32.11 MS, RI
21 15.08 4—Methyldecane 5.54 MS, RI
22 15.29 1—Ethyl—1,3—dimethylcyclohexane 33.99 MS

23 15.40 3—Methyldecane 5.31 MS, RI
24 15.69 4,6—Dimethylnonane 16.05 MS, RI
25 16.44 n—Butyl acetate 4.16 MS, RI
26 16.57 3,8—Dimethylnonane 15.77 MS, RI
27 17.27 Toluene 43.06 MS, RI
28 17.79 2—Methyldecane 25.44 MS, RI
29 18.05 1-Ethyl—1,4—dimethylcyclohexane 20.75 MS

30 18.38 5—Ethyl—2—methyloctane 12.58 MS, RI
31 18.99 1,2—Dichloroethane 1099.12 MS, RI
32 19.65 1—Ethyl-2—propylcyclohexane 7.84 MS

33 20.10 Hexanal 4.59 MS, RI
34 20.31 (1,2—Dimethylpropyl)cyclohexane 8.37 MS

35 22.02 3,7—Dimethylnonane 15.74 MS, RI
36 22.30 3—Pentanol 6.55 MS, RI
37 22.48 2,8—Dimethyldecane 3.55 MS, RI



38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64

65
66
67
68
69
70
71
72
73
74
75
76
77

23.14
23.24
24.14
24.91
25.48
26.73
26.94
28.23
28.69
28.91
29.52
30.09
30.36
30.99
32.67
34.21
37.36
39.25
40.14
43.07
46.28
47.44
49.56
50.15
52.47
52.79

53.05

54.78
55.20
56.31
60.55
61.23
71.51
74.74
75.01
77.60
88.12
91.33
91.97
93.47

5—propylnonane
2—Pentanol

o—Xylene

1—Butanol
3,8—Dimethyldecane
1—Penten—3—ol
3—Methylundecane
2,2,6—Trimethydecane
2,2,3,4,6,6—Hexamethylheptane
3—Methyl—1—butanol
5—(2—Methylpropyl)nonane
5—Methyl—5—propylnonane
2,2,5—Trimethyldecane
1—Pentanol
3,9—Dimethylundecane
3—Methyldodecane

Methyl lactate

Ethyl lactane

1—Hexanol

3—0ctanol

Acetic acid

Furfural

3—Pentyl hydroperoxide
2—Hydroperoxypentane
2—Ethoxy—3—chlorobutane

Propanoic acid
Ethyl

2—hydroxy—4—methylpropanoate

Isobutanoic acid
2,3—butanediol
Hexadecane
2—Furanmethanol
3—Methylbutanoic acid
Hexanoic acid

Butylated Hydroxytoluene
Benzenemethanol
Benzothiazole

Ethyl 4—ethoxybenzoate
4—Methyloctanoic acid
Ethyl hexadecanoate

Ethyl

61.06
10.31
2.91
2.01
5.03
2.55
2.96
1.04
46.47
7.18
6.73
12.77
5.75
3.00
1.76
4.20
1.46
389.00
10.90
18.37
569.75
9.85
3.04
1.04
3.08
7.51

6.26

14.54
64.78
1.48
1.91
205.80
9.10
17.76
20.38
3.09
1.16
35.75
7.04
13.31

MS,
MS,
MS,
MS,
MS,
MS,
MS,
MS
MS
MS,
MS
MS
MS,
MS,
MS
MS,
MS,
MS
MS,
MS
MS,
MS,
MS
MS
MS
MS,

MS

MS,
MS,
MS,
MS,
MS,
MS,
MS
MS,
MS,
MS
MS,
MS,
MS

RI
RI
RI
RI
RI
RI
RI

RI

RI
RI

RI
RI

RI

RI
RI

RI

RI
RI
RI
RI
RI
RI

RI
RI

RI
RI
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94.58

97.69

98.19
105.33
108.67
116.40
117.06
117.58
140.78

2—hydroxy—3—phenylpropanoate
2,4—Di—tert—butylphenol
n—Pentadecanol

Ethyl hydrogen succinate
Bis(2—ethylhexyl) phthalate
1—0Octadecanol

Hexadecanamide

Dibutyl phthalate

Tetradecanoic acid
Hexadecanoic acid

9.90
7.57
7.31
3.97
345.09
0.07
1.89
2.16
2.34

MS
MS,
MS
MS
MS,
MS
MS
MS,
MS,

RI

RI

RI
RI

MS, RI was identified with mass spectral data and retention indices (RI) of an authentic compound; MS,

LRI was identified with mass spectral data and retention indices of published literatures;
identified with only mass spectral data of published literatures.

MS was
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Fig. 70. Total ion chromatogram of sample No—8 fermentative alcohol with added
0.25% greentea.



Table IV. Major volatile compounds of sample No—8 fermentative alcohol
with added 0.25% greentea.

PNeaOk Re’}gntion Compounds Peak 3“352 Identification
ime (1.0 x 10%) method
1 594 Acetaldehyde 1447.11 MS, RI
2 6.67 2,2,5—Trimethylpentane 1236.48 MS, RI
3 7.34 Ethoxybutane 203.47 MS, RI
4 7.71  2,3,4—Trimethyl—2—pentene 280.49 MS, RI
5 7.94 Ethyl formate 197.90 MS, RI
6 8.77 2,2,4—Trimethylhexane 620.65 MS, RI
7 9.53 1,3,5—Trimethylcyclohexane 338.00 MS, RI
8 9.86 Ethyl acetate 558.68 MS, RI
9 10.06 1,1—Diethoxyethane 150.96 MS

10 10.61 3—Methyloctane 57.12 MS, RI
11 11.49 cis—1,1,3,5—Tetramethylcyclohexane 53.82 MS

12 12.77 Ethanol 2253.98 MS, RI
13 12.84 2,3—Dimethyloctane 49.10 MS, RI
14 12.95 2,5—Dimethyloctane 102.46 MS, RI
15 13.21 2,2,3,—Trimethylheptane 150.68 MS, RI
16 13.53 1,2—Diethylcyclohexane 28.33 MS, RI
17 13.87 3—Pentanone 81.94 MS, RI
18 14.31 2,6—Dimethyloctane 31.22 MS, RI
19 14.71 1—Ethyl—2,3—dimethylcyclohexane 26.62 MS

20 14.87 5—Methyldecane 38.32 MS, RI
21 15.08 4—Methyldecane 5.07 MS, RI
22 15.29 1—-Ethyl—1,3—dimethylcyclohexane 4.64 MS

23 15.40 3—Methyldecane 14.99 MS, RI
24 15.69 4,6—Dimethylnonane 20.14 MS, RI
25 16.44 n—Butyl acetate 11.10 MS, RI
26 16.57 3,8—Dimethylnonane 11.28 MS, RI
27 17.27 Toluene 95.71 MS, RI
28 17.79 2—Methyldecane 31.26 MS, RI
29 18.05 1—Ethyl—1,4—dimethylcyclohexane 23.91 MS

30 18.38 5—Ethyl—2—methyloctane 14.59 MS, RI
31 18.99 1,2—Dichloroethane 1223.09 MS, RI
32 19.65 1—Ethyl-2—propylcyclohexane 10.14 MS

33 20.10 Hexanal 6.35 MS, RI
34 20.31 (1,2—Dimethylpropyl)cyclohexane 15.86 MS

35 22.02 3,7—Dimethylnonane 5.70 MS, RI
36 22.30 3—Pentanol 16.14 MS, RI
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41
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43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64

65
66
67
68
69
70
71
72
73
74
75
76

22.48
23.14
23.24
24.14
24.91
25.48
26.73
26.94
28.23
28.69
28.91
29.52
30.09
30.36
30.99
32.67
34.21
37.36
39.25
40.14
43.07
46.28
47.44
49.56
50.15
52.47
52.79

53.05

54.78
55.20
56.31
60.55
61.23
71.51
74.74
75.01
77.60
88.12
91.33
91.97

2,8—Dimethyldecane
5—propylnonane
2—Pentanol

o—Xylene

1—Butanol
3,8—Dimethyldecane
1—Penten—3—ol
3—Methylundecane
2,2,6—Trimethydecane
2,2,3,4,6,6—Hexamethylheptane
3—Methyl—1—butanol
5—(2—Methylpropyl)nonane
5—Methyl—5—propylnonane
2,2,5—Trimethyldecane
1—Pentanol
3,9—Dimethylundecane
3—Methyldodecane

Methyl lactate

Ethyl lactane

1—Hexanol

3—0ctanol

Acetic acid

Furfural

3—Pentyl hydroperoxide
2—Hydroperoxypentane
2—Ethoxy—3—chlorobutane

Propanoic acid
Ethyl

2—hydroxy—4—methylpropanoate

Isobutanoic acid
2,3—butanediol
Hexadecane
2—Furanmethanol
3—Methylbutanoic acid
Hexanoic acid
Butylated Hydroxytoluene
Benzenemethanol
Benzothiazole

Ethyl 4—ethoxybenzoate
4—Methyloctanoic acid
Ethyl hexadecanoate

8.37
54.75
11.14

3.13
11.00

5.89

3.26

3.27

7.65

3.99
18.12

5.64
16.10

4.39

4.79

1.77

3.11
11.13

339.35
7.15
6.85

644.48

9.21
21.30
53.18

2.06

2.99

4.14

5.96
11.30
11.39

1.42

194.20

7.78
25.73
13.96

1.37

1.53
34.30
12.94

MS,
MS,
MS,
MS,
MS,
MS,
MS,
MS,
MS
MS
MS,
MS
MS
MS,
MS,
MS
MS,
MS,
MS
MS,
MS
MS,
MS,
MS
MS
MS
MS,

MS

MS,
MS,
MS,
MS,
MS,
MS,
MS
MS,
MS,
MS
MS,
MS,

RI
RI
RI
RI
RI
RI
RI
RI

RI

RI
RI

RI
RI

RI

RI
RI

RI

RI
RI
RI
RI
RI
RI

RI
RI

RI
RI
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78
79
80
81
82
83
84
85
86

93.47

94.58

97.69

98.19
105.33
108.67
116.40
117.06
117.58
140.78

Ethyl
2—hydroxy—3—phenylpropanoate

2,4—Di—tert—butylphenol
n—Pentadecanol

Ethyl hydrogen succinate
Bis(2—ethylhexyl) phthalate
1—0Octadecanol
Hexadecanamide

Dibutyl phthalate
Tetradecanoic acid
Hexadecanoic acid

8.45

0.67
0.85
505.32
7.57
1.83
1.99
18.97
12.46
48.11

MS

MS
MS,
MS
MS
MS,
MS
MS
MS,
MS,

RI

RI

RI
RI

MS, RI was identified with mass spectral data and retention indices (RI) of an authentic compound; MS,

LRI was identified with mass spectral data and retention indices of published literatures;
identified with only mass spectral data of published literatures.

MS was
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Fig. 71. Total ion chromatogram of sample No—10 fermentative alcohol with added
0.25% greentea.



Table V. Major volatile compounds of sample No—10 fermentative alcohol with
added 0.25% greentea.

PNeaOk Re’}eirr;féon Compounds ( f‘;akx ai‘gi_) Iderrrlltéftlhcgélon
1 5.94 Acetaldehyde 12.82 MS, RI
2 6.67 2,2,5—Trimethylpentane 777.72 MS, RI
3 7.34 Ethoxybutane 140.40 MS, RI
4 7.71  2,3,4—Trimethyl—2—pentene 183.75 MS, RI
5 7.94 Ethyl formate 81.92 MS, RI
6 8.77 2,2,4—Trimethylhexane 547.72 MS, RI
7 9.53 1,3,5—Trimethylcyclohexane 21.15 MS, RI
8 9.86 Ethyl acetate 317.22 MS, RI
9 10.06 1,1—Diethoxyethane 233.89 MS

10 10.61 3—Methyloctane 100.77 MS, RI
11 11.49 cis—1,1,3,5—Tetramethylcyclohexane 29.48 MS

12 12.77 Ethanol 2596.16 MS, RI
13 12.84 2,3—Dimethyloctane 88.31 MS, RI
14 12.95 2,5—Dimethyloctane 160.36 MS, RI
15 13.21 2,2,3,—Trimethylheptane 8.07 MS, RI
16 13.53 1,2—Diethylcyclohexane 22.99 MS, RI
17 13.87 3—Pentanone 102.62 MS, RI
18 14.31 2,6—Dimethyloctane 26.07 MS, RI
19 14.71 1—Ethyl—2,3—dimethylcyclohexane 10.38 MS

20 14.87 5—Methyldecane 32.11 MS, RI
21 15.08 4—Methyldecane 5.54 MS, RI
22 15.29 1—-Ethyl—1,3—dimethylcyclohexane 33.99 MS

23 15.40 3—Methyldecane 5.31 MS, RI
24 15.69 4,6—Dimethylnonane 16.05 MS, RI
25 16.44 n—Butyl acetate 4.16 MS, RI
26 16.57 3,8—Dimethylnonane 15.77 MS, RI
27 17.27 Toluene 43.06 MS, RI
28 17.79 2—Methyldecane 25.44 MS, RI
29 18.05 1—Ethyl—1,4—dimethylcyclohexane 20.75 MS

30 18.38 5—Ethyl—2—methyloctane 12.58 MS, RI
31 18.99 1,2—Dichloroethane 1099.12 MS, RI
32 19.65 1—Ethyl-2—propylcyclohexane 7.84 MS

33 20.10 Hexanal 4.59 MS, RI
34 20.31 (1,2—Dimethylpropyl)cyclohexane 8.37 MS

35 22.02 3,7—Dimethylnonane 15.74 MS, RI

w
(e}

22.30  3—Pentanol 6.55 MS, RI
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65
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22.48
23.14
23.24
24.14
24.91
25.48
26.73
26.94
28.23
28.69
28.91
29.52
30.09
30.36
30.99
32.67
34.21
37.36
39.25
40.14
43.07
46.28
47.44
49.56
50.15
52.47
52.79

53.05

54.78
55.20
56.31
60.55
61.23
71.51
74.74
75.01
77.60
88.12
91.33
91.97

2,8—Dimethyldecane
5—propylnonane
2—Pentanol

o—Xylene

1—Butanol
3,8—Dimethyldecane
1—Penten—3—ol
3—Methylundecane
2,2,6—Trimethydecane
2,2,3,4,6,6—Hexamethylheptane
3—Methyl—1—butanol
5—(2—Methylpropyl)nonane
5—Methyl—5—propylnonane
2,2,5—Trimethyldecane
1—Pentanol
3,9—Dimethylundecane
3—Methyldodecane

Methyl lactate

Ethyl lactane

1—Hexanol

3—0ctanol

Acetic acid

Furfural

3—Pentyl hydroperoxide
2—Hydroperoxypentane
2—Ethoxy—3—chlorobutane

Propanoic acid
Ethyl

2—hydroxy—4—methylpropanoate

Isobutanoic acid
2,3—butanediol
Hexadecane
2—Furanmethanol
3—Methylbutanoic acid
Hexanoic acid
Butylated Hydroxytoluene
Benzenemethanol
Benzothiazole

Ethyl 4—ethoxybenzoate
4—Methyloctanoic acid
Ethyl hexadecanoate

3.55
61.06
10.31

2.91

2.01

5.03

2.55

2.96

1.04
46.47

7.18

6.73
12.77

5.75

3.00

1.76

4.20

1.46

389.00
10.90
18.37
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9.85
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1.91
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93.47

94.58

97.69

98.19
105.33
108.67
116.40
117.06
117.58
140.78

Ethyl
2—hydroxy—3—phenylpropanoate

2,4—Di—tert—butylphenol
n—Pentadecanol

Ethyl hydrogen succinate
Bis(2—ethylhexyl) phthalate
1—0Octadecanol
Hexadecanamide

Dibutyl phthalate
Tetradecanoic acid
Hexadecanoic acid

13.31

9.90
7.57
7.31
3.97
345.09
0.07
1.89
2.16
2.34

MS

MS
MS,
MS
MS
MS,
MS
MS
MS,
MS,

RI

RI

RI
RI

MS, RI was identified with mass spectral data and retention indices (RI) of an authentic compound; MS,

LRI was identified with mass spectral data and retention indices of published literatures;
identified with only mass spectral data of published literatures.

MS was



20000000 k090 pd0

15000000+

10000000+

3000000 b

| WJ L\ MJAJ% i e S

T ARALLARAS LARAE RRAA) KARAL LAAAY AL LLLRY RALAE RARL] LARRE RAARS MALAS LA AR LA (RSN R LA | ALY RARRL LA LR LR MR
500100 o X0 a0 o &0 0 wo o0 Wog 10 1200 1300 400 130 1600 1690
mie

Fig. 72. Total ion chromatogram of sample S—NO2(1) fermentative alcohol.



Table VI. Major volatile compounds of sample S—NO2(1) fermentative alcohol.

PNeaOk Re’}eirr;féon Compounds (1P.<(3)a1; ai;il) Iderr;ltel?ﬁ:sélon
1 5.94 Acetaldehyde 52.31 MS, RI
2 6.67 2,2,5—Trimethylpentane 379.57 MS, RI
3 7.34 Ethoxybutane 72.59 MS, RI
4 7.71  2,3,4—Trimethyl—2—pentene 51.68 MS, RI
5 7.94 Ethyl formate 93.19 MS, RI
6 8.77 2,2,4—Trimethylhexane 193.63 MS, RI
7 9.53 1,3,5—Trimethylcyclohexane 317.82 MS, RI
8 9.86 Ethyl acetate 373.39 MS, RI
9 10.06 1,1—Diethoxyethane 163.53 MS

10 10.61 3—Methyloctane 16.00 MS, RI
11 11.49 cis—1,1,3,5—Tetramethylcyclohexane 5.87 MS

12 12.77 Ethanol 3223.07 MS, RI
13 12.84 2,3—Dimethyloctane 41.10 MS, RI
14 12.95 2,5—Dimethyloctane 2.44 MS, RI
15 13.21 2,2,3,—Trimethylheptane 4.88 MS, RI
16 13.53 1,2—Diethylcyclohexane 16.07 MS, RI
17 13.87 3—Pentanone 9.98 MS, RI
18 14.31 2,6—Dimethyloctane 3.26 MS, RI
19 14.71 1-Ethyl—2,3—dimethylcyclohexane 13.26 MS

20 14.87 5—Methyldecane 12.74 MS, RI
21 15.08 4—Methyldecane 1.64 MS, RI
22 15.29 1—Ethyl—1,3—dimethylcyclohexane 13.61 MS

23 15.40 3—Methyldecane 2.51 MS, RI
24 15.69 4,6—Dimethylnonane 4.88 MS, RI
25 16.44 n—Butyl acetate 5.72 MS, RI
26 16.57 3,8—Dimethylnonane 1.97 MS, RI
27 17.27 Toluene 137.72 MS, RI
28 17.79 2—Methyldecane 12.36 MS, RI
29 18.05 1-Ethyl—1,4—dimethylcyclohexane 5.43 MS

30 18.38 5—Ethyl—2—methyloctane 4.27 MS, RI
31 18.99 1,2—Dichloroethane 509.55 MS, RI
32 19.65 1—Ethyl-2—propylcyclohexane 6.47 MS

33 20.10 Hexanal 6.76 MS, RI
34 20.31 (1,2—Dimethylpropyl)cyclohexane 8.76 MS

35 22.02 3,7—Dimethylnonane 1.40 MS, RI
36 22.30 3—Pentanol 3.84 MS, RI



37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64

65
66
67
68
69
70
71
72
73
74
75
76

22.48
23.14
23.24
24.14
24.91
25.48
26.73
26.94
28.23
28.69
28.91
29.52
30.09
30.36
30.99
32.67
34.21
37.36
39.25
40.14
43.07
46.28
47.44
49.56
50.15
52.47
52.79

53.05

54.78
55.20
56.31
60.55
61.23
71.51
74.74
75.01
77.60
88.12
91.33
91.97

2,8—Dimethyldecane
5—propylnonane
2—Pentanol

o—Xylene

1—Butanol
3,8—Dimethyldecane
1—Penten—3—ol
3—Methylundecane
2,2,6—Trimethydecane
2,2,3,4,6,6—Hexamethylheptane
3—Methyl—1—butanol
5—(2—Methylpropyl)nonane
5—Methyl—5—propylnonane
2,2,5—Trimethyldecane
1—Pentanol
3,9—Dimethylundecane
3—Methyldodecane

Methyl lactate

Ethyl lactane

1—Hexanol

3—0ctanol

Acetic acid

Furfural

3—Pentyl hydroperoxide
2—Hydroperoxypentane
2—Ethoxy—3—chlorobutane

Propanoic acid

Ethyl
2—hydroxy—4—methylpropanoate

Isobutanoic acid
2,3—butanediol
Hexadecane
2—Furanmethanol
3—Methylbutanoic acid
Hexanoic acid
Butylated Hydroxytoluene
Benzenemethanol
Benzothiazole

Ethyl 4—ethoxybenzoate
4—Methyloctanoic acid
Ethyl hexadecanoate

6.36
13.31
3.09
1.47
3.35
1.25
1.86
0.69
2.95
2.08
165.15
0.79
0.52
1.67
1.16
1.04
2.26
1.20
2.95
6.08
5.88
416.03
1.14
6.73
10.78
9.39
0.56

4.57

22.76
2.03
1.51
0.72

22.14
4.66
2.72

22.18

75.16
3.24
2.61
1.63

MS,
MS,
MS,
MS,
MS,
MS,
MS,
MS,
MS
MS
MS,
MS
MS
MS,
MS,
MS
MS,
MS,
MS
MS,
MS
MS,
MS,
MS
MS
MS
MS,

MS

MS,
MS,
MS,
MS,
MS,
MS,
MS
MS,
MS,
MS
MS,
MS,

RI
RI
RI
RI
RI
RI
RI
RI

RI

RI
RI

RI
RI

RI

RI
RI

RI

RI
RI
RI
RI
RI
RI

RI
RI

RI
RI
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78
79
80
81
82
83
84
85
86

93.47

94.58

97.69

98.19
105.33
108.67
116.40
117.06
117.58
140.78

Ethyl
2—hydroxy—3—phenylpropanoate

2,4—Di—tert—butylphenol
n—Pentadecanol

Ethyl hydrogen succinate
Bis(2—ethylhexyl) phthalate
1—0Octadecanol
Hexadecanamide

Dibutyl phthalate
Tetradecanoic acid
Hexadecanoic acid

27.69

0.94
5.01
10.48
1.60
2.56
1.15
8.05
6.56
24.43

MS

MS
MS, RI
MS
MS
MS, RI
MS
MS
MS, RI
MS, RI
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Fig. 73. Total ion chromatogram of sample SS—NO2(1) fermentative alcohol.



Table VII. Major volatile compounds of sample SS—NO2(1) fermentative alcohol.

s Feak ares T ldenifaton
1 5.94 Acetaldehyde 167.60 MS, RI
2 6.67 2,2,5—Trimethylpentane 435.68 MS, RI
3 7.34 Ethoxybutane 72.32 MS, RI
4 771  2,3,4—Trimethyl—2—pentene 34.64 MS, RI
5 7.94 Ethyl formate 84.53 MS, RI
6 8.77 2,2, 4—Trimethylhexane 207.78 MS, RI
7 9.53 1,3,5—Trimethylcyclohexane 263.86 MS, RI
8 9.86 Ethyl acetate 277.89 MS, RI
9 10.06 1,1—Diethoxyethane 191.32 MS

10 10.61 3—Methyloctane 55.11 MS, RI
11 11.49 cis—1,1,3,5—Tetramethylcyclohexane 25.09 MS

12 12.77 Ethanol 3181.75 MS, RI
13 12.84 2,3—Dimethyloctane 69.43 MS, RI
14 12.95 2,5—Dimethyloctane 6.15 MS, RI
15 13.21 2,2,3,—Trimethylheptane 9.94 MS, RI
16 13.53 1,2—Diethylcyclohexane 18.29 MS, RI
17 13.87 3—Pentanone 5.33 MS, RI
18 14.31 2,6—Dimethyloctane 5.93 MS, RI
19 14.71 1-Ethyl—2,3—dimethylcyclohexane 12.33 MS

20 14.87 5—Methyldecane 11.46 MS, RI
21 15.08 4—Methyldecane 1.94 MS, RI
22 15.29 1—Ethyl—1,3—dimethylcyclohexane 4.19 MS

23 15.40 3—Methyldecane 6.84 MS, RI
24 15.69 4,6—Dimethylnonane 6.35 MS, RI
25 16.44 n—Butyl acetate 5.57 MS, RI
26 16.57 3,8—Dimethylnonane 2.47 MS, RI
27 17.27 Toluene 133.45 MS, RI
28 17.79 2—Methyldecane 10.97 MS, RI
29 18.05 1-Ethyl—1,4—dimethylcyclohexane 4.11 MS

30 18.38 5—Ethyl—2—methyloctane 2.92 MS, RI
31 18.99 1,2—Dichloroethane 440.09 MS, RI
32 19.65 1—Ethyl-2—propylcyclohexane 4.72 MS

33 20.10 Hexanal 1.45 MS, RI
34 20.31 (1,2—Dimethylpropyl)cyclohexane 3.66 MS

35 22.02 3,7—Dimethylnonane 2.66 MS, RI
36 22.30 3—Pentanol 1.08 MS, RI
37 22.48 2,8—Dimethyldecane 3.33 MS, RI



38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64

65
66
67
68
69
70
71
72
73
74
75
76
77

23.14
23.24
24.14
24.91
25.48
26.73
26.94
28.23
28.69
28.91
29.52
30.09
30.36
30.99
32.67
34.21
37.36
39.25
40.14
43.07
46.28
47.44
49.56
50.15
52.47
52.79

53.05

54.78
55.20
56.31
60.55
61.23
71.51
74.74
75.01
77.60
88.12
91.33
91.97
93.47

5—propylnonane
2—Pentanol

o—Xylene

1—Butanol
3,8—Dimethyldecane
1—Penten—3—ol
3—Methylundecane
2,2,6—Trimethydecane

2,2,3,4,6,6—Hexamethylheptane

3—Methyl—1—butanol
5—(2—Methylpropyl)nonane
5—Methyl—5—propylnonane
2,2,5—Trimethyldecane
1—Pentanol
3,9—Dimethylundecane
3—Methyldodecane

Methyl lactate

Ethyl lactane

1—Hexanol

3—0ctanol

Acetic acid

Furfural

3—Pentyl hydroperoxide
2—Hydroperoxypentane
2—Ethoxy—3—chlorobutane

Propanoic acid
Ethyl

2—hydroxy—4—methylpropanoate

Isobutanoic acid
2,3—butanediol
Hexadecane
2—Furanmethanol
3—Methylbutanoic acid
Hexanoic acid

Butylated Hydroxytoluene
Benzenemethanol
Benzothiazole

Ethyl 4—ethoxybenzoate
4—Methyloctanoic acid
Ethyl hexadecanoate

Ethyl

2.52
6.27
1.61
2.68
0.78
0.61
1.01
1.38
1.20
59.51
1.16
1.93
2.16
1.19
0.98
0.62
1.99
1.65
2.43
332.48
1.72
2.13
8.51
2.61
0.54
0.48

11.94

2.40
0.64
0.39
13.20
1.97
1.03
10.21
9.08
1.18
2.59
0.57
4.27
5.63

MS,
MS,
MS,
MS,
MS,
MS,
MS,
MS
MS
MS,
MS
MS
MS,
MS,
MS
MS,
MS,
MS
MS,
MS
MS,
MS,
MS
MS
MS
MS,

MS

MS,
MS,
MS,
MS,
MS,
MS,
MS
MS,
MS,
MS
MS,
MS,
MS

RI
RI
RI
RI
RI
RI
RI

RI

RI
RI

RI
RI

RI

RI
RI

RI

RI
RI
RI
RI
RI
RI

RI
RI

RI
RI
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108.67
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117.06
117.58
140.78

2—hydroxy—3—phenylpropanoate

2,4—Di—tert—butylphenol

n—Pentadecanol

Ethyl hydrogen succinate
Bis(2—ethylhexyl) phthalate

1—0Octadecanol
Hexadecanamide
Dibutyl phthalate
Tetradecanoic acid
Hexadecanoic acid

0.92 MS
0.99 MS, RI
2.88 MS
6.29 MS
1.85 MS, RI
3.06 MS
24.47 MS
20.13 MS, RI
113.32 MS, RI
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al
HZF
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i

2 |2.0kg| 1.0Kg | 200g | 30g |13.0L|30%= | 500g | 150g | 40g | 100g | 20g | 70g
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Table VIII. Major volatile compounds of sample No—1 group fermentative alcohol.

Peak Retention Compounds Peak area(1.0x10%) Identification
NO Time method
1-1 1-2 1-3 1-4 1-5
1 6.07 Acetaldehyde 132.42 0.73 188.62 816.60 4.35 MS, RI
2  6.61 2,2,5—Trimethylpentane 375.38 0.14 475.67 150.26 0.77 MS, RI
3 7.49 Ethoxybutane 34.05 0.14 28.38 9.35 1.39 MS, RI
4 7.52 2,3,4—Trimethyl—2—pentene 13.03 0.12 106.84 31.19 0.00 MS, RI
5 7.82 Ethyl formate 35.62 1.44 46.23 13.64 0.09 MS, RI
6 8.63 2,2,4—Trimethylhexane 108.93 0.13 209.02 111.27 0.21 MS, RI
7 9.44 1,3,5—Trimethylcyclohexane 22.90 8.28 28.45 17.54 0.17 MS, RI
8 9.51 Ethyl acetate 7.14  14.50 36.96 43.12 3.62 MS, RI
9 9.70 1,1—-Diethoxyethane 45.78 4.98 21.99 51.28 3.67 MS
10 10.28 3—Methyloctane 43.45 0.21 55.34 12.61 1.47 MS, RI
1 11.39 cis—1,1,3,5—Tetramethylcyclohe 3.05 0.16 34.82 2.76 16.49 MS
Xane
12 12.08 Ethanol 395.09 2854.76 443.40 484.67 2047.19 MS, RI
13 12.36 2,3—Dimethyloctane 21.51 572.48 32.02 10.85 105.60 MS, RI
14 12.62 2,5—Dimethyloctane 30.11 62.83 38.80 15.53 39.26 MS, RI
15 12.92 2,2,3,—Trimethylheptane 36.20 133.78 55.35 17.15 39.07 MS, RI
16 13.25 1,2—Diethylcyclohexane 8.93 9.76 10.40 446 628.47 MS, RI
17 13.63 3—DPentanone 28.41 0.46 35.99 14.06 252.89 MS, RI
18 14.12 2,6—Dimethyloctane 7.70 1.03 9.82 3.73 10.53 MS, RI
19 14.49 1-Ethyl—2,3—dimethylcyclohexa 9.27 0.67 9.90 3.11 0.73 MS
ne
20 14.70 5—Methyldecane 8.20 0.55 10.85 4.82 0.06 MS, RI
21 15.21 4—Methyldecane 5.45 0.14 1.76 4.79 0.09 MS, RI
99 15.38 1—Ethyl—1,3—dimethylcyclohexa 3.12 0.20 8.68 5.13 0.12 MS
ne
23 15.50 3—Methyldecane 2.28 0.02 8.87 1.62 0.02 MS, RI
24 16.00 4,6—Dimethylnonane 5.52 0.02 5.89 2.92 0.00 MS, RI
25 16.23 n—Butyl acetate 3.11 0.02 6.24 2.25 0.02 MS, RI
26 16.72 3,8—Dimethylnonane 5.19 0.12 5.93 2.89 0.00 MS, RI
27 17.04 Toluene 6.79 0.15 10.22 3.45 0.02 MS, RI
28 17.62 2—Methyldecane 7.78 0.02 9.64 4.52 0.17 MS, RI
29 17.89 1—Ethyl—1,4—dimethylcyclohexa 5.04 0.15 6.87 2.93 0.00 MS
ne
30 18.23 5-—Ethyl—2—methyloctane 3.03 0.02 3.90 1.70 0.02 MS, RI
31 18.77 1,2—Dichloroethane 330.09 1.28 516.96 267.92 15.32 MS, RI
32 19.13 1-—Ethyl—-2—propylcyclohexane 4.60 1.48 4.81 0.91 0.02 MS
33 19.66 Hexanal 2.03 0.01 2.55 1.45 0.02 MS, RI
a4 19.91 (1,2—Dimethylpropyl)cyclohexan 2.68 0.00 3.37 1.30 0.14 MS
e
35 20.13 3,7—Dimethylnonane 3.29 0.44 5.75 1.09 0.03 MS, RI
36 20.98 3—Pentanol 29.13 0.01 31.40 14.46 0.04 MS, RI
37 22.10 2,8—Dimethyldecane 2.76 7.48 2.92 1.23 0.98 MS, RI
38 23.01 5-—propylnonane 11.86 0.80 14.67 6.45 0.05 MS, RI
39 23.72 2-—Pentanol 5.77 0.02 8.99 3.42 0.01 MS, RI
40 24.13 o—Xylene 2.84 0.04 2.64 0.69 0.05 MS, RI



41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64

65
66
67
68
69
70
71
72
73

74

75
76

77
78

24.69
25.64
26.37
26.59
28.16
28.75
29.42
30.19
30.99
32.46
34.01
34.93
37.45
38.03
39.05
39.89
42.03
46.10
46.96
49.87
51.23
52.41
52.68
53.71

54.32
54.98
58.18
60.70
64.85
70.97
74.45
74.75
76.98
81.03

82.51
88.06
93.18

97.38

1—Butanol
3,8—Dimethyldecane
1—Penten—3—ol
3—Methylundecane
2,2,6—Trimethydecane
2,2,3,4,6,6 —Hexamethylheptane
3—Methyl—1—butanol
5—(2—Methylpropyl)nonane
5—Methyl—5—propylnonane
2,2,5—Trimethyldecane
1—Pentanol
3,9—Dimethylundecane
3—Methyldodecane

Methyl lactate

Ethyl lactane

1—Hexanol

3—0ctanol

Acetic acid

Furfural

3—Pentyl hydroperoxide
2—Hydroperoxypentane
2—Ethoxy—3—chlorobutane
Propanoic acid

E t h y 1
2—hydroxy—4—methylpropanoate
Isobutanoic acid
2,3—butanediol

Hexadecane

2—Furanmethanol
3—Methylbutanoic acid
Hexanoic acid
Benzenemethanol

Butylated Hydroxytoluene
Benzothiazole
4—Hydroxynonanoic acid

lactone

Octanoic acid

Ethyl 4—ethoxybenzoate

E t h y 1
2—hydroxy—3—phenylpropanoate
n—Pentadecanol

2.40
5.59
2.70
1.80
59.69
0.32
236.85
1.39
5.70
3.51
0.36
0.31
0.77
1.22
133.23
18.11
4.24
127.27
0.49
2.71
2.29
0.54
3.31
0.39

4.73
0.42
0.77
9.40
2.03
12.99
6.90
10.24
0.64
1.63

0.58
0.54
4.73

0.92

2.63
0.02
0.35
1.01
0.04
0.12
0.31
0.02
108.87
0.02
2.41
0.00
0.23
3.27
0.41
246.62
3.05
370.20
1.14
10.65
1.26
4.93
1.19
0.42

6.35
1.95
2.27
11.23
3.72
20.65
6.30
32.35
1.28
7.70

0.98
19.99
43.57

27.25

2.24
3.64
1.47
0.77
3.75
0.65
215.71
1.42
3.60
3.32
0.51
0.24
1.01
1.95
113.52
17.55
4.05
76.79
0.52
7.21
2.01
0.50
3.51
0.41

4.21
0.18
0.67
8.40
1.98
12.77
11.38
11.82
0.66
1.66

0.46
0.55
4.93

0.61

1.42
0.62
0.67
0.30
1.67
0.45
128.44
0.83
2.39
2.00
0.26
0.14
0.53
0.73
84.05
11.67
2.67
53.86
0.38
0.02
1.87
0.20
2.65
0.35

2.74
0.29
0.52
6.15
1.45
11.27
7.31
9.63
0.54
1.30

0.43
0.29
3.35

0.66

0.02
0.00
0.08
0.06
0.00
0.03
0.00
0.01
10.43
0.00
0.01
0.05
0.69
8.12
0.05
140.54
0.32
296.88
2.12
31.01
0.32
0.86
3.89
3.03

11.22
1.47
2.56

41.93
1.37
2.25
2.27
5.77
0.28
1.10

1.13
0.06
6.85

0.72

MS, RI
MS, RI
MS, RI
MS, RI
MS
MS
MS, RI
MS
MS
MS, RI
MS, RI
MS
MS, RI
MS, RI
MS
MS, RI
MS
MS, RI
MS, RI
MS
MS
MS
MS, RI

MS

MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI

MS
MS, RI
MS, RI

MS

MS, RI
MS, RI

MS
MS
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Table IX. Major volatile compounds of sample No—2 group fermentative alcohol.

Pea Retenti

k on Compounds FeaCarea ORI Identifiﬁagon
NO  Time -1 22 2-3  2-4 2-5 ™meth
1 6.07 Acetaldehyde 0.39 2.04 44,62 40.60 0.26 MS, RI
2 6.61 2,2,5—Trimethylpentane 25.94 0.10 11993 148.42 0.13 MS, RI
3 7.49 Ethoxybutane 3.08 0.17 16.34 16.51 0.09 MS, RI
4 7.52 2,3,4—Trimethyl—2—pentene 3.35 0.00 20.19 2042 0.12 MS, RI
5 7.82 Ethyl formate 2.47 0.02 13.77 14.22 0.22 MS, RI
6 8.63 2,2,4—Trimethylhexane 8.88 0.27 47.39 47.14 0.16 MS, RI
7 9.44 1,3,5—Trimethylcyclohexane 2.92 7.60 2.86 254 1.13 MS, RI
8 9.51 Ethyl acetate 8.36 12.64 28.62 30.73 7.56 MS, RI
9 9.70 1,1-Diethoxyethane 8.64 0.67 47.29 114.68 1.61 MS
10 10.28 3—Methyloctane 2.04 0.00 14.12 13.05 0.15 MS, RI
11 11.39 cis—1,1,3,5—Tetramethylcyclohexane 0.21 0.07 0.48 2.08 0.03 MS
12 12.08 Ethanol 355.83 1765.04 196.87 1554.08 551.17 MS, RI
13 12.36 2,3—Dimethyloctane 2.03 590.30 8.36 10.08 0.02 MS, RI
14 12.62 2,5—Dimethyloctane 2.19 50.14 11.83 1.31 0.02 MS, RI
15 12.92 2,2,3,—Trimethylheptane 2.37 732.33 12.40 13.87 0.03 MS, RI
16 13.25 1,2—Diethylcyclohexane 0.70 1078.32 2.06 1.93 0.00 MS, RI
17 13.63 3—Pentanone 3.20 2.54 1099 13.04 4.69 MS, RI
18 14.12 2,6—Dimethyloctane 0.35 2.03 1.67 2.86 0.14 MS, RI
19 14.49 1—Ethyl—2,3—dimethylcyclohexane 0.25 7.59 1.83 2.38 0.00 MS
20 14.70 5—Methyldecane 0.50 17.35 2.63 2.60 0.05 MS, RI
21 15.21 4—Methyldecane 0.34 0.29 2.97 3.70  0.03 MS, RI
22 15.38 1—Ethyl—1,3—dimethylcyclohexane 0.45 0.35 1.35 0.67 0.01 MS
23 15.50 3—Methyldecane 0.15 0.01 1.06 1.17  0.01 MS, RI
24 16.00 4,6—Dimethylnonane 1.29 0.02 1.26 4.11  0.01 MS, RI
25 16.23 n—Butyl acetate 0.40 0.02 1.42 1.59 0.00 MS, RI
26 16.72 3,8—Dimethylnonane 0.67 0.06 1.73 1.35 0.06 MS, RI
27 17.04 Toluene 0.67 0.65 2.41 3.09 0.11 MS, RI
28 17.62 2—Methyldecane 0.25 0.10 2.90 5.42  0.16 MS, RI
29 17.89 1—Ethyl—1,4—dimethylcyclohexane 0.17 1.36 1.74 2.09 0.22 MS
30 18.23 5—Ethyl—2—methyloctane 0.43 0.00 0.90 1.20 0.03 MS, RI
31 18.77 1,2—Dichloroethane 67.80 0.03 23258 248.82 1.85 MS, RI
32 19.13 1—Ethyl—2—propylcyclohexane 0.13 0.00 0.74 0.07 0.01 MS
33 19.66 Hexanal 0.18 0.03 0.78 1.08 0.02 MS, RI
34 19.91 (1,2—Dimethylpropyl)cyclohexane 0.17 0.27 1.65 3.33  0.22 MS
35 20.13 3,7—Dimethylnonane 0.25 0.02 1.33 1.70 0.05 MS, RI
36 20.98 3—Pentanol 3.22 0.00 8.99 23.93 0.02 MS, RI
37 22.10 2,8—Dimethyldecane 0.29 17.93 1.25 1.45 0.29 MS, RI
38 23.01 5-—propylnonane 1.60 0.60 4.08 4.48 0.81 MS, RI
39 23.72 2—Pentanol 0.58 0.03 0.36 0.62 2.72 MS, RI
40 24.13 o—Xylene 0.09 1.95 0.24 0.26  0.00 MS, RI
41 24.69 1-—Butanol 0.20 0.03 0.93 1.67 0.00 MS, RI
42 25.64 3,8—Dimethyldecane 0.15 0.02 0.04 0.19 0.03 MS, RI
43 26.37 1—Penten—3—ol 0.06 1.50 0.42 0.06  0.00 MS, RI
44 26.59 3—Methylundecane 0.19 0.02 0.04 0.41 0.02 MS, RI
45 28.16 2,2,6—Trimethydecane 0.29 0.00 0.81 0.37 0.01 MS
46 28.75 2,2,3,4,6,6—Hexamethylheptane 0.01 0.01 0.05 0.14 0.00 MS



47 29.42 3—Methyl—1—butanol 30.93 0.00 83.66 181.65 68.03 MS, RI
48 30.19 5—(2—Methylpropyl)nonane 0.09 30.95 0.18 0.15 0.08 MS
49 30.99 5—Methyl—5—propylnonane 0.68 0.22 1.41 3.25 0.01 MS
50 32.46 2,2,5—Trimethyldecane 0.51 0.03 1.34 2.73 1.05 MS, RI
51 34.01 1-—Pentanol 0.03 0.01 0.13 0.27  0.00 MS, RI
52 34.93 3,9—Dimethylundecane 0.02 0.02 0.08 0.18 1.27 MS
53 37.45 3—Methyldodecane 0.09 0.00 0.10 0.28 0.11 MS, RI
54 38.03 Methyl lactate 0.09 0.36 0.40 0.51 0.00 MS, RI
55 39.05 Ethyl lactane 29.18 144.35 53.99 115.11 98.31 MS
56 39.89 1-—Hexanol 3.16 9.82 6.35 15.27 2.84 MS, RI
57 42.03 3—Octanol 0.89 2.34 1.95 4.75 1.55 MS
58 46.10 Acetic acid 19.79 148.18 44.04 140.75 106.19 MS, RI
59 46.96 Furfural 0.25 0.33 0.16 0.10 0.27 MS, RI
60 49.87 3—Pentyl hydroperoxide 0.00 0.00 0.00 0.09 0.01 MS
61 51.23 2—Hydroperoxypentane 0.32 0.82 0.73 1.49 1.41 MS
62 52.41 2-—Ethoxy—3—chlorobutane 0.18 0.02 0.26 0.64 0.56 MS
63 52.68 Propanoic acid 0.89 3.26 1.52 5.32  3.41 MS, RI
64 53.71 Ethyl 2—hydroxy—4—methylpropanoate 0.10 0.37 0.18 0.63 0.08 MS
65 54.32 Isobutanoic acid 0.80 2.87 1.86 5.26 2.15 MS, RI
66 54.98 2,3—butanediol 0.19 0.49 0.30 0.67 6.98 MS, RI
67 58.18 Hexadecane 0.16 0.56 0.41 0.93 0.58 MS, RI
68 60.70 2—Furanmethanol 1.67 4.70 3.84 10.35 2.75 MS, RI
69 64.85 3—Methylbutanoic acid 0.46 1.58 1.03 3.53 0.87 MS, RI
70 70.97 Hexanoic acid 3.38 10.31 7.09 25.17 2.37 MS, RI
71 74.45 Benzenemethanol 3.45 8.76 17.68 56.67 0.58 MS
72 74.75 Butylated Hydroxytoluene 3.92 15.07 9.59 41.44 8.62 MS, RI
73 76.98 Benzothiazole 0.25 0.59 0.53 1.95 0.09 MS, RI
74 81.03 4—Hydroxynonanoic acid lactone 1.08 2.33 1.60 10.44 0.66 MS
75 82.51 Octanoic acid 0.22 0.55 0.41 1.98 0.16 MS, RI
76 88.06 Ethyl 4—ethoxybenzoate 0.53 0.53 0.17 2.70  0.40 MS, RI
77 93.18 Ethyl 2—hydroxy—3—phenylpropanoate 4.32 8.62 5.98 4471 5.94 MS
78 97.38 n—Pentadecanol 0.61 1.48 0.55 0.69 1.17 MS
MS, RI was identified with mass spectral data and retention indices (RI) of an authentic compound; MS,
LRI was identified with mass spectral data and retention indices of published literatures; MS was

identified with only mass spectral data of published literatures.
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Table X. Major volatile compounds of sample No—3 group fermentative alcohol.

ZE Retentio Compounds Peak area(1.0x10%) Identificatio
NO 1 Time 31 37 3.3 R n method
1 6.07 Acetaldehyde 0.35 74.23 3.62 1.36 54.09 MS, RI
2  6.61 2,2,5—Trimethylpentane 0.09 269.76 387.44 237.04 155.58 MS, RI
3 7.49 Ethoxybutane 0.43 28.55 10.73 39.78 24.52 MS, RI
4 7.52 2,3,4—Trimethyl—2—pentene 0.51 7596 1.18 34.13 13.10 MS, RI
5 7.82 Ethyl formate 0.07 27.78 35.25 2.98 3.49 MS, RI
6 8.63 2,2,4—Trimethylhexane 0.02 100.40 159.83 55.50 38.64 MS, RI
7 9.44 1,3,5—Trimethylcyclohexane 5.38 4.32 26.08 9.19 8.04 MS, RI
8 9.51 Ethyl acetate 14.71  40.22 119.04 99.22 33.29 MS, RI
9 9.70 1,1-Diethoxyethane 0.11 148.07 32.62 11.22 38.54 MS
10 10.28 3—Methyloctane 0.06 27.77 40.23 19.42 6.97 MS, RI
11 11.39 cis—1,1,3,5—Tetramethylcyclohexane 0.00 3.18 0.27 11.23 1.69 MS
12 12.08 Ethanol 284.99 734.96 315.22 493.21 477.37 MS, RI
13 12.36 2,3—Dimethyloctane 23512  14.20 24.14 1.85 785.37 MS, RI
14 12.62 2,5—Dimethyloctane 20040 11.62 29.29 6.29 3.60 MS, RI
15 12.92 2,2,3,—Trimethylheptane 32.22 224498 40.81 15.88 1.15 MS, RI
16 13.25 1,2—Diethylcyclohexane 23.85 14.21 7.31 1.36  4.98 MS, RI
17 13.63 3—Pentanone 21.50 9.74 30.28 17.54 14.44 MS, RI
18 14.12 2,6—Dimethyloctane 0.15 34.29 7.68 3.25 1.64 MS, RI
19 14.49 1-Ethyl—2,3—dimethylcyclohexane 0.44 9.24 8.52 2.17 1.53 MS
20 14.70 5—Methyldecane 0.51 18.22 8.66 4.60 2.77 MS, RI
21 15.21 4—Methyldecane 0.06 5.38 10.42 3.46 1.13 MS, RI
22 15.38 1—Ethyl—1,3—dimethylcyclohexane 0.07 7.74  8.39 2.98 4.73 MS
23 15.50 3—Methyldecane 0.05 5.22  2.55 4.49 3.69 MS, RI
24 16.00 4,6—Dimethylnonane 0.07 9.45 11.68 5.98 3.43 MS, RI
25 16.23 n—Butyl acetate 0.02 4.56 4.83 2.85 1.87 MS, RI
26 16.72 3,8—Dimethylnonane 0.08 4,36 4.01 2.11 1.99 MS, RI
27 17.04 Toluene 0.03 9.00 8.26 4.59 2.58 MS, RI
28 17.62 2—Methyldecane 0.23 8.75 8.14 5.17 4.03 MS, RI
29 17.89 1—Ethyl—1,4—dimethylcyclohexane 0.00 11.87 5.91 3.98 4.30 MS
30 18.23 5—Ethyl—2—methyloctane 0.07 3.33  3.24 2.06 1.78 MS, RI
31 18.77 1,2—Dichloroethane 8.76 403.24 442.66 340.69 310.25 MS, RI
32 19.13 1—Ethyl—2—propylcyclohexane 0.06 5.04 2.54 1.01 1.10 MS
33 19.66 Hexanal 0.01 3.11  2.67 1.77 0.27 MS, RI
34 19.91 (1,2—Dimethylpropyl)cyclohexane 0.18 9.47 4.24 2.65 3.34 MS
35 20.13 3,7—Dimethylnonane 0.00 5.21 1.41 0.08 1.16 MS, RI
36 20.98 3—Pentanol 0.00 0.26 22.07 16.48 0.56 MS, RI
37 22.10 2,8—Dimethyldecane 0.79 0.87 2.90 1.91 4.08 MS, RI
38 23.01 5-—propylnonane 0.09 1.08 15.12 7.58 0.50 MS, RI
39 23.72 2-—Pentanol 0.13 1.40 7.37 2.69 1.85 MS, RI
40 24.13 o—Xylene 0.00 1.06 2.63 0.68 0.32 MS, RI
41 24.69 1-—Butanol 0.16 1.12 6.72 5.20 0.56 MS, RI
42 25.64 3,8—Dimethyldecane 0.00 1.71  4.07 0.75 8.20 MS, RI
43 26.37 1—Penten—3—ol 0.06 1.90 1.70 0.89 0.38 MS, RI
44 26.59 3—Methylundecane 0.18 0.77 0.30 0.31 0.12 MS, RI
45 28.16 2,2,6—Trimethydecane 0.13 3.95 3.65 2.17 0.51 MS



46 28.75 2,2,3,4,6,6—Hexamethylheptane 0.00 0.79 0.61 0.23 1.15 MS
47 29.42 3—Methyl—1—butanol 0.02 584.02 197.07 181.12 38.25 MS, RI
48 30.19 5-—(2—Methylpropyl)nonane 0.26 2.79 1.94 0.69 120.11 MS
49 30.99 5—Methyl—5—propylnonane 36.62 7.64 3.16 3.55 0.91 MS
50 32.46 2,2,5—Trimethyldecane 0.02 9.45 3.00 3.11 0.21 MS, RI
51 34.01 1—Pentanol 0.68 0.43 0.52 0.38 0.20 MS, RI
52 34.93 3,9—Dimethylundecane 0.03 0.44 0.15 0.23 0.94 MS
53 37.45 3—Methyldodecane 2.25 1.46 0.91 0.70 0.66 MS, RI
54 38.03 Methyl lactate 0.05 1.55 1.70 0.95 0.21 MS, RI
55 39.05 Ethyl lactane 94.36 273.03 100.05 99.20 119.29 MS
56 39.89 1—Hexanol 2.06 56.35 17.79 17.90 13.39 MS, RI
57 42.03 3—0Octanol 0.95 23.96 7.23 7.10 5.76 MS
58 46.10 Acetic acid 157.38 537.16 80.77 58.96 143.33 MS, RI
59 46.96 Furfural 0.18 2.13  0.75 0.64 0.14 MS, RI
60 49.87 3—Pentyl hydroperoxide 0.07 0.46 0.25 0.16 0.16 MS
61 51.23 2—Hydroperoxypentane 0.84 6.32 2.58 2.62 4.40 MS
62 52.41 2-—Ethoxy—3-—chlorobutane 1.08 1.85 0.64 0.43 0.47 MS
63 52.68 Propanoic acid 0.58 20.00 4.12 5.21 4.45 MS, RI
64 53.71 Ethyl 2—hydroxy—4—methylpropanoate  0.09 1.85 0.37 0.45 0.41 MS
65 54.32 Isobutanoic acid 1.47 18.06 4.27 4.27 4.32 MS, RI
66 54.98 2,3—butanediol 0.86 1.24  0.94 0.86 1.40 MS, RI
67 58.18 Hexadecane 1.21 3.14  0.69 0.63 1.19 MS, RI
68 60.70 2—Furanmethanol 2.12  33.55 8.02 7.97 8.49 MS, RI
69 64.85 3—Methylbutanoic acid 1.20 12.19 2.25 2.32  2.57 MS, RI
70 70.97 Hexanoic acid 2.67 88.15 15.40 17.42 19.87 MS, RI
71 74.45 Benzenemethanol 1.11 166.50 19.67 12.04 75.51 MS
72 74.75 Butylated Hydroxytoluene 6.55 120.81 14.16 15.65 24.90 MS, RI
73 76.98 Benzothiazole 0.18 5.89  0.81 0.93 0.65 MS, RI
74 81.03 4—Hydroxynonanoic acid lactone 0.97 3494 1.82 3.15 7.58 MS
75 82.51 Octanoic acid 0.16 5.76  0.49 0.69 1.47 MS, RI
76 88.06 Ethyl 4—ethoxybenzoate 0.74 10.27 1.22 1.71 1.02 MS, RI
77 93.18 Ethyl 2—hydroxy—3—phenylpropanoate 7.07 132.10 4.88 8.94 25.01 MS
78 97.38 n—Pentadecanol 1.90 46.08 0.84 0.44 3.31 MS
MS, RI was identified with mass spectral data and retention indices (RI) of an authentic compound; MS,
LRI was identified with mass spectral data and retention indices of published literatures; MS was

identified with only mass spectral data of published literatures.
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Table XI. Major flavor compounds of sample No—1 group fermentative alcohol.

Peak area(1.0x10%)

1-1 1-2 1-3 1-4 1-5
1 6.07 Acetaldehyde 132.42 0.73 188.62 816.60 4.35 MS, RI
8 9.51 Ethyl acetate 7.14 14.50 36.96 43.12 3.62 MS, RI
12 12.08 Ethanol 395.09  2854.76 443.40 484.67 2047.19 MS, RI
55 39.05 Ethyl lactane 133.23 0.41 113.52 84.05 0.05 MS
58 46.10 Acetic acid 127.27 370.20 76.79 53.86 296.88 MS, RI
66 54.98 2,3—butanediol 0.42 1.95 0.18 0.29 1.47 MS, RI
27 17.04 Toluene 6.79 0.15 10.22 3.45 0.02 MS, RI
71 74.45 Benzenemethanol 6.90 6.30 11.38 7.31 2.27 MS
73 76.98 Benzothiazole 0.64 1.28 0.66 0.54 0.28 MS, RI
41 24.69 1-—Butanol 2.40 2.63  2.24 1.42 0.02 MS, RI
25 16.23 n—Butyl acetate 3.11 0.02 6.24 2.25 0.02 MS, RI
5 7.82 Ethyl formate 35.62 1.44 46.23 13.64 0.09 MS, RI
59 46.96 Furfural 0.49 1.14  0.52 0.38 2.12 MS, RI
68 60.70 2—Furanmethanol 9.40 11.23 8.40 6.15  41.93 MS, RI
33 19.66 Hexanal 2.03 0.01  2.55 1.45 0.02 MS, RI
56  39.89 1-Hexanol 18.11 246.62 17.55 11.67 140.54 MS, RI
70 70.97 Hexanoic acid 12.99 20.65 12.77 11.27 2.25 MS, RI
65 54.32 Isobutanoic acid 4.73 6.35 4.21 274  11.22 MS, RI
69 64.85 3—Methylbutanoic acid 2.03 3.72 198 1.45 1.37 MS, RI
57 42.03 3—Octanol 4.24 3.06  4.05 2.67 0.32 MS
36 20.98 3—Pentanol 29.13 0.01 31.40 14.46 0.04 MS, RI
17 136 3—Pentanone 28.41 0.46 35.99 14.06 252.89 MS, RI
63 52.68 Propanoic acid 3.31 1.19 3.51 2.65 3.89 MS, RI
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Table XII. Major flavor compounds of sample No—2 group fermentative alcohol.

PNe%k Re%eigltéon Compounds Peak area(1.0x10%) Idergg?ﬁggon
2—-1 2-2 2-3 2—4 2-5

1 6.07 Acetaldehyde 0.39 2.04 44.62 40.60 0.26 MS, RI
8 9.51 Ethyl acetate 8.36 12.64 28.62 30.73 7.56 MS, RI
12 12.08 Ethanol 355.83 1765.04 196.87 1554.08 551.17 MS, RI
55 39.05 Ethyl lactane 29.18 144.35 53.99 115.11 98.31 MS
58 46.10 Acetic acid 19.79 148.18 44.04 140.75 106.19 MS, RI
66 54.98 2,3—butanediol 0.19 0.49 0.30 0.67 6.98 MS, RI’
27 17.04 Toluene 0.67 0.65 2.41 3.09 0.11 MS, RI
71 74.45 Benzenemethanol 3.45 8.76 17.68 56.67 0.58 MS
73 76.98 Benzothiazole 0.25 0.59 0.53 1.95 0.09 MS, RI
41 24.69 1—Butanol 0.20 0.03 0.93 1.67 0.00 MS, RI
25 16.23 n—Butyl acetate 0.40 0.02 1.42 1.59 0.00 MS, RI
5 7.82 Ethyl formate 2.47 0.02 13.77 14.22  0.22 MS, RI
59 46.96 Furfural 0.25 0.33 0.16 0.10 0.27 MS, RI
68 60.70 2—Furanmethanol 1.67 4.70 3.84 10.35 2.75 MS, RI
33 19.66 Hexanal 0.18 0.03 0.78 1.08 0.02 MS, RI
56 39.89 1-Hexanol 3.16 9.82 6.35 15.27 2.84 MS, RI
70 70.97 Hexanoic acid 3.38 10.31 7.09 25.17  2.37 MS, RI
65 54.32 Isobutanoic acid 0.80 2.87 1.86 5.26  2.15 MS, RI
69 64.85 3—Methylbutanoic acid 0.46 1.58 1.03 3.53 0.87 MS, RI
57 42.03 3—0Octanol 0.89 2.34 1.95 4.75 1.55 MS
36 20.98 3—Pentanol 3.22 0.00 8.99 23.93 0.02 MS, RI
17 13.63 3—Pentanone 3.20 2.54 10.99 13.04 4.69 MS, RI

63 52.68 Propanoic acid 0.89 3.26 1.52 5.32  3.41 MS, RI
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Table XIII. Major flavor compounds of sample No—3 group fermentative alcohol.

i

PNe%k Re%eigltéon Compounds Peak area(1.0x10%) Igerrggi%%éo
3-1 3-2 3-3 3—-4 3-5

1 6.07 Acetaldehyde 0.35 74.23 3.62 1.36 54.09 MS, RI
8 9.51 Ethyl acetate 14.71 40.22  119.04 99.22 33.29 MS, RI
12 12.08 Ethanol 284.99 73496 315.22 493.21 477.37 MS, RI
55 39.05 Ethyl lactane 94.36  273.03 100.05 99.20 119.29 MS
58 46.10 Acetic acid 157.38 537.16 80.77 58.96 143.33 MS, RI
66 54.98 2,3—butanediol 0.86 1.24 0.94 0.86 1.40 MS, RI
27 17.04 Toluene 0.03 9.00 8.26 4.59 2.58 MS, RI
71 74.45 Benzenemethanol 1.11  166.50 19.67 12.04 75.51 MS
73 76.98 Benzothiazole 0.18 5.89 0.81 0.93 0.65 MS, RI
41 24.69 1—Butanol 0.16 1.12 6.72 5.20 0.56 MS, RI
25 16.23 n—Butyl acetate 0.02 4.56 4.83 2.85 1.87 MS, RI
5 7.82 Ethyl formate 0.07 27.78 35.25 2.98 3.49 MS, RI
59 46.96 Furfural 0.18 2.13 0.75 0.64 0.14 MS, RI
68 60.70 2—Furanmethanol 2.12 33.55 8.02 7.97 8.49 MS, RI
33 19.66 Hexanal 0.01 3.11 2.67 1.77 0.27 MS, RI
56 39.89 1-Hexanol 2.06 56.35 17.79 17.90 13.39 MS, RI
70 70.97 Hexanoic acid 2.67 88.15 15.40 17.42 19.87 MS, RI
65 54.32 Isobutanoic acid 1.47 18.06 4.27 4.27 4.32 MS, RI
69 64.85 3—Methylbutanoic acid 1.20 12.19 2.25 2.32  2.57 MS, RI
57 42.03 3—0Octanol 0.95 23.96 7.23 7.10 5.76 MS
36 20.98 3—Pentanol 0.00 0.26  22.07 16.48 0.56 MS, RI
17 13.63 3—Pentanone 21.50 9.74 30.28 17.54 14.44 MS, RI

63 52.68 Propanoic acid 0.58 20.00 4.12 5.21 4.45 MS, RI
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Table XIV. Characteristics od major flavor compounds in fermentative alcohol.
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Table XV.Raking of the peak area of major good flavor compounds of each
sample in fermentative alcohol.

A 2 peak area
fl X
(lavor) 1,111 ol1-3|1-4|1-5| 27 |2-1|2—2|2-3|2—4|2-5| 271 |3-1|3—2|3-3|3-4|3-5 a
Ethyl

YNole 11131334589 3|29]7|13|15]14]10]/59
acetate
Ethanol
Ethuyl
| 130201051313 |14]4]11|7[39|6 |15]|9]|8 [12]50
actane
2,3—but
d‘luanes141 31131362647 [15[34]8[11]10] 9 |12]50
10
Benzenem

g 6 (59|73 [304|8|11]13]1/37]2|15|12|10]14]53
ethanol
Benzothi
lenzomzs 131106441375 14]1]30]2|15|11]12] 9|49
ole
—Butyl
PP ol s lisl10] 2|44 63| 78| 1|25 4 |13][14]11] 9 |51
acetate
Ethyl 1405 |15/ 93|46 |6 |1 |10[11]4|32]2 |12]13] 7 | 8 |42




formate
Furfural | 9 [13|10| 8 |14 | 54 |5 | 7 |3 | 1|6 22| 4 |15]|12| 11| 2 |44

2—Furanm

11139 | 6 |15 b4 | 1|5 |4 (12| 3 |25 2 |14] 8| 7 [10]41
ethanol
1-Hexanol| 12 |15 9 | 6 |14 | 56 | 3 | 5|4 | 8|2 22| 1 |13|10| 11| 7 |42

3—Methylb
utanoic| 9 |14 8 | 6 |5 |42 |1 |7 |3 13| 2 |26| 4 |15]10| 11|12 |52

acid

3—Octanol| 10| 8 | 9 | 7 | 1| 35| 2|6 1114 |28 3 |15|14| 13| 12|57

(93]

3—Pentanol| 14 | 3 |15|10| 5 |47 | 8| 2|9 |13|4 |36| 1| 6 |12| 11| 7 |37

9]

(flavor)

Table XVI. Raking of the peak area of major bad flavor compounds of each
sample in fermentative alcohol.

AR peak area
= oy
(bad flavor) 1-1-1-31-41-5 44 |2—-1|2—-2|2—-3|2—4|2-5| 44 |3—1/3—2|3—3|3—4|3-5 2
Acetaldehyde 3114 2| 1] 8261310 6 | 7 |15|H51 14| 4 | 9 |11| 5 |43
Acetic acid 8 2| 11| 13| 3|37 |15| 5 | 14| 7 9 (5014|1|10|12] 6 |33
1—-Butanol 4/ 3| 5 14/ 33 (11|13 9 | 6 |15|54 12| 8 | 1 | 2 |10 |33
Hexanal 4/ 14 3 12/ 391011 8 | 7 |13|149 15| 1 2|5 9 132
Hexanoic acid | 7| 3| 8| 915/ 42 12|10 11| 2 [14]49 13| 1 | 6 |5 | 4 |29
Isobutanoic acid | 5| 3| 9| 11| 2(30|15|10|13| 4 |12|54|14| 1 | 8 | 7| 6 |36
3—Pentanone 419 2| 81 1130|13|14|10| 9 |12|58|5|11|3 |6 ]| 7 |32
Sum 395440/55/55/237|89(73[71(42(90(365|77|27 (394847 (238
Raking 14 8/ 12| 7| 7 2145 11]1 3115(113] 9 |10
Ethyl acetate(¥}23F), |, Ethyl lactane(scotch ), 2,3—butanediol(Z}Y3}),
Benzenemethano(#37] 23],  Benzothiazole (X}l aF) n—Butyl acetate(d3F),

3—Methylbutanoic acid(g&3&3%+ &), 3—Octanol(t}& %01]/\1{— ZF Holx] &= AE)S
el = 37152 No3 o] Nol oy No2 #HULE B Zo8 YEsow
Furfural(27]8F), 2—Furanmethanol(caramel, woody 3 ), 1—Hexanol(& X&) < No

ol A ol BAsiint. webd Ta T FAYES AT RN Fo] E WaF

—



o
=
i
o
N
N
of

ok
po
o
it
e
2
it}
)

53] 3—2WE2 3-150] Ak 9 ot F s M AR Nol 2 1 4% 24
dlM F2 AR MR A Regloy waE HUlste] $5A71 T 7] ARl
Hol FAd¥= AS & AT AR A= )R] GHALE sl A
&3 F ge WeTE AgHE e B Ade A= H2ke] o] ge] F& 2d F £ 9l
on, g FIELE sk AR YEhETh 2E A& ot F 29 ATl
% Reoln grjgHEe] A && Nolwdl op/tg|F28 H7lsgls W Ir|dEel &
o] 7t Aom Yehkt

2w el g Wiz B SR FrdEe adE ad=

Table XVII. Total ranking of the peak area from total sum of good and bad
major bad flavor compounds of each sample in fermentative alcohol.

A £ peak area
(flavor)  [1—1]1-2]1-3[1-4]1-5[ sum [2-1]2~2]2—3]2—4[2-5[sum [3-1[3-2[3-3[3-4 [3—5]sum
ﬂgaofj 125116(131| 96 | 81 |549 | 48 | 76 | 77 [131| 53 [385| 46 [172(150|135|124|627
Vv
flt;iir 35152140 |55(551237(89(73|71(142|90|365|77 2739|4847 (238

Total sum|160(168|171|151| 96 | 786 |137(149|148|173|143|740|123|199(186|183|171| 865

Total

ranking

Acetic acid(AF7]), 1—Butanol(2F#A), Hexana(A3), Hexanoic acid(ZFaf 2|5 WAl),
Isobutanoic acid(2Fs] W EJ8F), 3—Pentanone (A A2F, WE &) S L FFo £4] ¢S o
e WA= AR No2solA AA Uebskor No3 B Nols=2 1 A 3] H|S:aH
et webA, £ GEE vAE AR 4 8 S MAE ARsY ¥
Fabste] o] BA Y £ =& AddEedlen, teel Aol 3-2 TaFTt 1 g

7 2 AoR dEEt



4) Ethanol 4]

A& 10 mLE FH3F t}&, Filter paper(0.45umm) = o331 o] §NL HPLCE #4]
3F¢ltt.  HPLC(JASCO, Japan)ol Aminex HPX—87H¥} Reflective index(Shimadzu
Kyoto, Japan) AZ7] 433 oven €%+ 50C, ol 2E 5mM sulfuric acid
(0.6mL/min)S AF&3Fe] &, 24k ethanols 23t A 89 AHFE FFEEE o

&3ko] standard A FHE AAske] EA 83T

5) 714k 4]

A& E filter paper(0.45umm)= ¥l o] €9 Shimadzu F714F E47]1 8 ALE-
sto] ®A319ith. HPLCS 42 Shimadzu LC—20AD pump, CTO—20AC oven, Sil—20AC
auto—sampler, CDD—10A detector, CBM—20A system controller, LC Workstation softwareZ ©|
231} columne ion exchange Shim—pack SPR—102H(7.8%< 250 mm)E 27 Ad = A2
8}, Shim—pack SPR—H guard column (7.8X 50.0mm)& A&t} o] 54 4mM
p—toluenesulfonic acid®& AF&3t¥ o F452 0.8 mL/minZ ZFE33L injection
volumn< 10uL5Y 3 post—column WHHE o]&3ste] F714s F=A3F 3 & CDD
AZE71E AL88F T 9 A ko & 4mM p—toluenesulfonic acid®} 100uM EDTAE E

Stk 16mM Bis—Tris 84S WA fo 2 AFSSIATE F #A A2 304 °l%le
] {714 aEELS @ o238 SHF &A1 A 0.1~30 ul/mL HH X8

S ZASt] HPLC 2415 AAISHAL peak area® 7B AR S 24kl Aot
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Table XVIII. Total amounts of organic acids from No—1 group sample in
fermentative alcohol.

(mg/100g)
1-1 1-2 1-3 1-4 1-5

Oxalic acid 14.93 13.01 10.25 5.69 12.63
Phosphoric acid 253.01 225.6 105.67 349.91 181.73
Citric acid 0 0 0 0 0
Tartaric acid 66.52 61.76 25.65 59.15 25.67
Malic acid 0 0 0 33.18 16.71
Succinic acid 46.49 34.99 24.1 48.5 12.51
Lactic acid 658.25 610.81 310.97 630.17 310.48
Formic acid 0 0 0 0 0
Acetic acid 44.59 40.78 17.29 40.13 18.78
Sum 1083.79 986.95 493.93 1166.73 578.51
Ethanol(g/100g)) 19.2 18.6 8.8 19.0 9.4
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Table XIX. Total amounts of

organic acids from No—2 group sample in
fermentative alcohol.
2-1 2-2 2-3 2-4 2-5
Oxalic acid 17.11 14.29 10.92 20.22 14.72
Phosphoric acid 267.75 268.81 124.28 325.3 193.71
Citric acid 0 0 0 0 0
Tartaric acid 83.24 87.23 42.6 87.82 39.52
Malic acid 0 0 0 17.65 19.64
Succinic acid 56.04 45.94 20.16 56.03 22.59
Lacctic acid 721.26 684.63 338.74 693.35  345.46
Formic acid 0 0 0 0 0
Acetic acid 50.91 49.13 25.45 48.65 22.7
SUM 1196.31 1150.03 562.15 1249.02 658.34
Ethanol(g/100g)) 18 16.6 9.2 17 9.5
2-18] WEFE FOR HAE /40 2-29) ophelRaE 4G 249 WEFE
Hl g 2—49] dgFolx {74t s=7F & Ao 2 Yelytt. 53] phosphoric
acidv= 2—29] YaFolA w2 a7t dojwont, 2-49 TaFoA= Bol F7kd
AE B 4 9, T3 latic acideE FEORE Fo]lE Ao =2 VeI Succinic acide
2-29] BT AAaHE Ao UEH oY, 2-49 Bg T = A} §le
Ao R YEela 53] oxalic acide EF W) gl AoE H S3E U3k
g HaTrt 7714 S dASE HhA ot F A fU1AS ST
A7t gl wEFS) W FAo] EAHOR o] §T 5 US Ao BT AL
v e PRAYIE ABS o wETY e E8E 5 9 gow weAd,
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Table XX. Total amounts of organic acids from No—3 group sample in
fermentative alcohol.

3-1 3-2 3-3 3-4 3-5
Oxalic acid 25.14 23.88 11.63 33.99 0.48
Phosphoric acid 300.09 291.05 153.52 368.84 204.92
Citric acid 0 0 0 0 0
Tartaric acid 109.43 112.48 55.33 105.69 48.65
Malic acid 0 0 0 34.24 16.63
Succinic acid 62.63 58.64 18.69 67.11 30.23
Lacctic acid 801.21 792.73 374.35 805.09 383.47
Formic acid 0 0 0 0 0
Acetic acid 61.46 62 .64 30.58 60.1 27.78
SUM 1359.96 1341.42 644.10 1475.06 712.16
Ethanol(g/100g)) 18.1 16.8 8.5 17.9 8.7

3-19 HaFE JTo= 5 FUFe 3-29 olrtE|FAE FUbE 3-49] HETE
HlaefEm 3—49] Mg FolA {714k F%7F & A o2 YERt. 539] phosphoric
acid= 3-29] WaEF % dojxkort, 3—-49 LEaFAME o] e
ASs &5 9,,151, 3l Tartaric acid®} succinic acid ¥ Latic acideE FEH o=
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6) U
A EE filter paper(0.45umm)E ]33t o] ML Shimadzu F7]2F X272 Al&
o] B3}t HPLCY +A4-& Shimadzu LC—20AD pump, CTO—20AC oven, Sil—20AC
auto—sampler, RE—10Axl fluorescence detector, CBM—20A system controller, LC Workstation
softwareE o|-&3lt}. 399 2]+ ion exchange Shim—pack ISA—07 (4.0 250 mm) ¥4
column¥} Shim—pack ISA guard column (4.0X 50.0mm)S AF&3F3 T}t o] 542 A8
© & potassium borate (pH 8)3 B&9l o & potassium borate (pH 9)& AF&35%+=4)
BEWE 0%olA 0%o 2 AlZste] 3040 50%o= F7HA171aL 5040 100%22 &
7bske] 1587 100% 22 FA|5tth7] 654 o]0 0%o2 7HAasdte] F 904 w4
Ao 2 31T}, injection volumn< 10ulLF 43} post—column WHHE o] &3t 3t
s F=Ast 3 T PF HE7IE AREste] EA4s ghgAIke R 1%

o
arginine®} 3% boric acidE $HF3Fi= £AS A3 Y EFEEES

1=
24

& & ol
gt Sl &ellAA 0.5~20 pL/mL Wele] £F LS FASe] HPLC w45 A
3}l peak areaZ5-E FFALS ZAEle] A3 o)



7H) No—1 Zaso] #ed 24

v ]

etechr ABx320nm, Em 4300 ~Deector ABx320m Em43nm

G - s b
@ EE =
400 40&5 Z

# & z

kG Jﬂfé

5 Zi&f

s -

[ -

Galactose
Galactose

106

I T T T T T T
50 10 50 00 50 00 50 00 40 00 %0 800 80 mo 00 50 100 150 20 50 20 B0 400 40 00 %0 800 80 min

Fig. 121. Sugar chromatogram 1-—1

Petector ABx3200m Em430m <
] B =
o -
]
4
H 30
0
e
%
0| z . 3
ar] = E s
101
]
B
o
R L A OO A A A A A A N T T ; ; ; ; T T T T T T T
L0} 50 100 B0 20 B0 N0 B0 40 40 N0 B &0 60 MO O KO 80 mr 00 50 100 150 200 50 00 %0 00 50 500 50 80 850 min

Fig. 122. Sugar chromatogram 1—2 Fig. 124. Sugar chromatogram 1—4

Fﬁu\’ewmxazumsnmm 3n£D\;mInvAEXIZDm\EMSM

] é i

b I~ mi

w 77%

8] zn&i §
] w{ =

5

] :
'3

Galactose
Galactose

0 50 100 180 Pl B 0 B0 0 50 00 %0 600 60 m 00 50 100 150 N0 B0 W0 K 40 H0 N0 B 60 KO WO B GO 0 i

Fig. 123. Sugar chromatogram 1—3 Fig.125. Sugar chromatogram 1-5



Table XXI. Total amounts of sugar from No—1 group sample in fermentative

alcohol.
1-1 1-2 1-3 1-4 1-5
Sucrose 0 0 0 0 0
Maltose 192.4 294.86 94.43 180.91 93.74
Lactose 0 0 0 0 0
Ribose 0 0.32 0 0 0
Mannose 0 0 0 0 0
Galactose 142.3 222.99 70.94 148.6 77.82
Xylose 99.4 0 50.64 104.16 0
Glucose 0 0 0 0 0
SUM 434.1 518.17 216.01 433.67 171.56
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Table XXII. Total amounts of sugar from No—2 group sample in fermentative

alcohol.

2-1 2-2 2-3 2-4 2-5
Sucrose 0 0 0 0 0
Maltose 93.54 101.65 48.31 98.22 41.2
Lactose 0 0 0 0 0
Ribose 0.41 0.55 0.20 0.71 0.29
Mannose 0 0 0 0 0
Galactose 202.98 234.96 102.02 221.43 107.61
Xylose 0 0.12 0 0 0
Glucose 0 0 0 0 0
SUM 296.93 337.28 150.53 320.36 149.10
2-19 WEFE NFOR HAE TG 2-29 o hIFAE FA1 2-49) BEFE
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Table XXII. Total amounts of sugar from No—3 group sample in fermentative

alcohol.

3-1 3-2 3-3 3-4 3-5
Sucrose 0 0 0 0 0
Maltose 134.12 108.94 52.76 110.12 40.92
Lactose 0 6.48 2.96 0 2.62
Ribose 0.6 0.4 0 0.59 0
Mannose 0 0 0 0 0
Galactose 195.86 158.76 71.66 157.16 66.09
Xylose 0 0 0 0 0
Glucose 0 1223.92 563.27 0 576.91
SUM 330.58 1498.50 690.65 267.87 686.54
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1. YABEC 2007

1) Microorgani+ in the fermentation process of puer tea

2) Study of radical scavenging activity and inhibition of LDL oxidation of
red wines extract of onion and related phenolic compounds

3) Anti—Cancer potential of Glossogyne tennuifolia

2. 2007 International Symposium on Fermented Foods

1) The Revolution of Wine Oxidation

2) Challenges for the application of Latic Acid Bacteria for the benifit of
Mankind

3) Ginsenoside as a Prodrug

3. Academic plaza(Tokyo) : 2007. 6.

1) Study on prolong Shelf—life of Tofu with Fermenting Soymilk
by Lactobacillus

2) Natural Food Preservative— Antioxidant Properties of
Seabuckthorn(Hippophae rhamnoides) Leaves Extracts

3) Attempts to prepare new foods by the use of biopreservative
latic acid bacteria

4) Application of Nano/Microencapsulation to High Functional

Food Manufacture

4. Academic plaza(Tokyo) : 2006. 6.

1) Mushroom contain many functional igredients for controlling
life activities

—Taurin, GABA, and anti—oxidative and ACE inhibitory activity—

2) TN 7 AR ME LT FIHIE
— I D ik & WOR -

3) Effect of Yam and Dehulled A©]H Extracts on the Inhibition
of Linoleic Acid Oxidation



5. Academic plaza(Tokyo) : 2005. 6.

1) On the Estimatio of the Overall Flavor of Green Soybeans

2) Visualization of Food Quality

3) Research about the taste evaluation system of rice in
ChinaThe Productions of Useful Materials from Unused
Resources in Food Industry

4) EFERETE BB RO RIBL & KR

5) Physical Pulverizing and Enzymatic Processing on Seaweed

for Extraction of Available Components.

6. 2005 International Meeting of the Fedration of Korean
Microbiological Societies

1) Modulation of Immune Responses by Probiotics and Prebiotics

2) Development of Anti—Angiogenic Material and ItsSignal Transduction
from Halophilic Enterobacteria

3) Production Optimization of an Anti—angiogenic Protein
(Human Serum Albumin—TIMP—2 Fusion Protein)
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