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A1 dFAEIAL] e

A1 A A 2 oA

. BAbY ABATE Bl AUTARe] FRAEAA L FAAA BAE FAF 0l T
FAYE AT SEAE A

. sl mE ATEE YBHE, 59 A4 AR i de] YR YA 9
stol S-eutet Tl S oF 10%7F W Aok AFENOE H ARE W o

20 A ZFo] Fnitt AE ZEE oz dEA UL

o ol% W HAido $AAFYFRXF(DMFET index)E A& Za4A 7histaeE o
2012359 XA A3 841 0.6770, 12415 1.8478, 15419 A$-+= 3.267M= <
o] Zoldl ue} AAAXGFT} S ek AL E YER S

ool W, W, SRS F 9Rel Be AF AT Fbehel wAE o noln,

Jobh 9o sl8uA eomz wy A Ao B} W Fo

A @ TAEY
2
B RE DR e I EL
e 20114 2012 2013y
gkt () 5,430,811 5,373,550 5,264,778
s8] (H9) 246,995,133 252,061,852 262,180,000

(AARIALAE 7Y EAAE, 2014)
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sucrose 6-glucosyltransferase, EC 2.4.1.5)8}+= a4E FH|s}
S o] g3sto] BAHE 2te M Rl 57 glucan)S s XA d
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TAAT T2 E GTF, FHAA A A5 A o] ddFa 249 84 §
Aol 9t AAZ yrolx Ed WA HdA fE AAd dis] A XW, propolis,
polyphenol, pro-anthocyanidin 5 T4dAM+ S249A9 GTF &4 A9AE Yeld =

Ao 7 BuEoe] e

E 478 AAEY FAEE f At ASY9A 2 GTF 494 &z
S. mutans i}

ey L EA—] _

Oy REFEEd asel  OTLEE &

e (MIC, ug/ml) B

. O
Bee glue Propolis (3-64) X Uzel et al.(2005)
0 An et al.(2004),
Green tee Polyphenols (250-500) O Limsong et al.(2004)
Magnolia Maenolol O 0 o] 5(1998)
Spp. & (31.3) Huang et al.(2006)
Theobroma |1 e hols X 0 Kim et al.(2004)
cacao
Alh'um Water extract 0 X Bakri & Douglas(2005)
sativum
Red grape Polyphenols X 0 ok (2001)
husk
Coptis 0
chnensis Water extract 0 2 5 (2000)
(200)

Franch
Larix spp. Eroanthocyan1d1 X 0 Mitsunaga et al.(1997)
c TH oA BA AL FAE, ovA NEL AREEE, drRREE A0F

=%, propolis ¢ A FHAA HALANZ LA 5. 53] ikt oA
I FEERtES AASE 37

(FHAGAE 7)), k& (FA A L A
™ propolisi= o+

AdelEe A FAIA GuinE FYY, A% JFE % TLAGAF 5 s
FAGERGA) AF 9 AgHEY, 9IREL Botol AAUEL FRA FY
oub Al BE ATFY FEF HH FAVAES G2ANTE Ado] WIS
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Al 2 =de Tlend d3F

o AUt Aol F nFs AAsE AYFOIEDS] 4 20082 12949 21 A
2012 % 19749 o 50% 7+ S7tetalar, 4R CIEDe] 435 2008 %l 205
Aol ellA 20129 %0 29949 A FRZ 45% 1 TSIk 5 oAl A FED

F7hshe A vehln e

)

o|\

350 q

300

250 1 = ORI )
M. 2001 = MOIRRE)
% 1501 " Mol FIEE)

100 B MCIR(7IED

50 B =27(7|EH

20084 20094 201013 201113 20124

o ZHAFFAA TeAde] AR ZHE ZEaude 2008d=el 559 A 2012 %
5

of 1829 Yo 3.30 71 EF3tdo]

. EAd wve A3 ARl ALHT e AATEe] T FmAe 20120 %] 4.9
qgow 2008150 439 o] v AF 5 Ao UERAT, shuio] 94HelH
5o AE(]MY ol Hu, 2008l ofehdl U AU E AATFRE 2005K wo

°F 2009 YoM 201530+ oF 200099 7FR=E e Aow Hdid

o AU ES] FU AAFEIF TR XS AL DaniscoCoulterAts= AAA AL e E Al A9
A

80%S Arstar = AMEAAe]l H371 el Wk ofyel el tiF-2el ZdelM =
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kel @ el
2008 2009 2010 20119 2012
gELY T 5,505,054 9,601,511 13,002,981 16,381,482 18,211,790
432,484 1,052,002 365,519 471,428 490,669
694,213 4,428,467 8,607,037 21,486,454 5,093,439
217,466 712,635 14,332,840 3,099,473 14,459,153
(A3 5 AEH7e A H, AEeofEebid A, 2013)
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1) d%4F7)5FF S (simultaneous steam distillation extraction, SDE)
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< 104
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R

solvent—flask®l
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o

5] 9l

S
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(ultrasonic extraction, UE)

T=

FZ& sample—flaskel] FuH-

2) ey}
=3

- %=

—_
file)

il
ofn

oL
oH
il
oF

vzel

—_

oF

p-

(water extraction, HE)
- 223 FEHL sample—flaskel] AUF 2 200g¥ E7F9 200mE i1, 80C water

bathell A1 104]

kel
T

-

{F

5y
]
o

O

o

ﬁo
N3
;OO

oF

el

of

(fresh, A}

1

kel
A=

1o

H(smeling strip)

A A

»~EF
F4)

R

K

fsiz
=

thell whzk

[e)

-

=
<

]_

o
R4

st7b 7}

fo3!
H

L

stel 2t

o} 1

=
<

Lok
Cps

AA 71T E&

C BHFolt) 2
f F&5 scale

a

3

o 3
A

=

o4 E
- B

%

]l
oF

fvze]

X

—_

o\
ils
K
o
i
Lol

o

)
s

i
No

B

el
~X

!
o
oF
7K
X
il
R

"0

o)

xr
i
i

ze]
oF
el

—

oF

p-

o g3

HP-5MS(30m x

GC-MS (Agilent 7890/5975 GC/MSD)

KeR
T

o A

o
chis

A

oA

250C=

9] AL GC-MS=E

[e)

T

1

k<
H

ok 3}

;|

PR

2t} Column
O

0.25mm x 0.25um, Agilent)E &3t om, 40ToA 60
3}

&

1'7

Fel 250C7HA] A1 7]l o] 2ol A 204

[e)
A7438k9lal carrier gast™ He gas(Iml/min)< ©]

<
R

iy

fie}

o
o
ol
R

gAE ol nez e

S
=

A& mass spectrum
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zA

Gas Chromatograph/

Agilent 7890A/5975C inert XL GC/MSD

Mass Selective Detectors (7693 Autosampler %)

Column Agilent HP-5ms (30m x 0.25mm x 0.25um)
Carrier gas Helium 1.0ml/ min,

Injector  temp. 250C

Interface  temp. 2807TC

Oven temp. 40C(60min) — 2C/min =< — 250TC(20min)
Injection  volume 1

. A FAE validation

- s ol AR AEEA Y AaE vte e A" fra=d 57FA((+)-a-Pinene,
(+)-p-Pinene, Myrcene, 3-Carene, (R)-(+)-Limonene)ol tha] #A4He] eldAdS
Zotazal A wgldol S skt Method validatione AEE23 S A3HA

=
GC-MSE Qaste] 717184 2AL Systel ARRA 53¢ B4/ A% Syd LAY

[e)
=
W AFSaA BAY Beldol e WP

- ¥+%4d 5%((+)-a-Pinene, (+)-Pinene, Myrcene, 3-Carene, (R)-(+)-Limonene)

= °F 25 mg A™sto] HF $=7F oF 1000 ppmo] ¥%=F isooctaned ©]&38to] &34
A
D STD Final volume with Final Conc.
(mg) D.W (mL) (ppm)
(+)-a-Pinene 25 25 1000
(+)-pB-Pinene 25 25 1000
Myrcene 25 25 1000
3-Carene 25 25 1000
(R)-(+)-Limonene 25 25 1000
2) AFHE FF8
- BB 5% W3 A" gEddoz AU AFHNAL1I~LEE ot} ol

_‘]6_



D Aliquot Final volume with
(mL) diluent (mL)
L5 1 ml from YA 4
L4 2 ml from L5 4
L3 2 ml from L4 4
L2 2 ml from L3 4
L1 2 ml from L2 4
3) BEY/A2A
- A R ZEaEdS AYA AREE AR Agd 3 AEA AlRe HEAAE

Aliquot Final volume with
D (mL) diluent (mL)

AP5-1 1 ml from 59 4

AP4-1 2 ml from L5 4

AP3-1 2 ml from L4 4

AP2-1 2 ml from L3 4

AP1-1 2 ml from L2 4

4) 717184 x4
T zA
Gas Chromatograph/ Agilent 7890A/5975C inert XL GC/MSD
Mass Selective Detectors (7693 Autosampler H2h)
Column Agilent HP-5ms (30m x 0.25mm x 0.25pm)
Carrier gas Helium 1.0ml/ min,
Injector temp. 250C
MS ion source temp. 230C
Oven temp. 40C(60min) — 20C/min $< — 230TC(0min)
Injection mode split, 20:1
Mass spectra El(Electron Impact) Mode 70eV.
Data setting
Scan range 50~550amu

_‘]7_



5) =AY Welvold &=

@D =] A (Specificity)

- EolAE Agof tE AHEo] EAT A EAAR] BaFa AT F de B
1A o th3t AIIE ou]sit}, Bolde FARE FAHSL AEAES AFE o AHf A
2 Fste] Hrldn BAEAe) fyHE e AT I S WA grofol &

J

- A é‘ﬁ—‘ﬂ el AA T 24U EEAL Fdd vlEste]l 44 e el A4dA
[e)

4% ol & Ak S LAY GC-MSE BAGd AL ARz AFAL 4
1

o
o
e
b
o 3
i
O
o
@)
=
e
D
)
2
o
o
(@]
@]
=
=
@,
Q
jmg
@]
=]
2
i
-
o,
By

Aty 2 E Ao A9 (coefficient of correlation, r)¥= H 4 0.99 o]Xlo]of

@ A=3A(Limit of detection, LOD) ¥ A=A (Limit of quantitation, LOQ)
- v =d 5% dAFeR FAEt 7 wEEE AESH 2 AFSHAE skt

@ A L AUA(Accuracy and Precision)

- A2 A5 olE FEH did A EAH o SAHE FARe SAHER
Aolgw MBS (Recovery %)= TAAT AU A3A(Intra—accuracy)S AeFx o] 24
Sk 5714 ko] AYAH ARE 7t w39 Wb SA s HridEn

- = ‘:”/\38

[e] |
W S5 ZF e SAgke 2HER Gy, A5 A5 (Coefficient of
variation, CV %)% ¥d ¥ . 9] d2A(ntra- precision)S HZH o] ZA|3 5714 &
Lol A ARE ZF FE 3W WHE SAste HrrHEd
A7l o8 ) Ao uist sAEA A 7 sReA WEATE £20%0 U o] o]

o g},

ﬂl

6) oy A
- A RREZEOHE ol&d AERrEIHY HoHE dev 57FA(+)-a
-Pinene, (+)-g-Pinene, Myrcene, 3-Carene, (R)-(+)-Limonene) *| %2 373

HIS yHom, Z47he] HAFAE E5Ede] v58 xFo= o] IFUAAS Abgs A
FAe AT AR AR ENY, daAsm), yvER, 727 % qEitd sx=E A
=30

7) "oy A%
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TxEo| @d7]a, GC-MS A|2=H o 2 HH

- gy ol AR AFHE Uk ARgE dFHEdEe F 4TS =, ammonia(25%,
Wako, Japan), formaldehyde(40%, Duksan, Korea), trimethylamine(30%, Junsei,
Japan)< z}z} 34} SHTE 3] A &} o AN Azl o
methylmercaptan(standard solution, Wako, Japan)& S ALgslt). oFF &HF7F~
5 545t AA T O == ammonia A (No. 3La, Gastec, Japan, S <¢ : 0~100
ppm, S AAZF 30 sec/pump stroke, A W3} : purple—yellow), formaldehyde 7% 3%
(No. 91, Gastec, Japan, S4%<¢ @ 5~100 ppm, S4AIZF 1 min/pump stroke, 2 H
3} : white—brown), trimethylamine 7 A #(No. 180, Gastec, Japan, SAH$¢]
5~100 ppm, SAAIZF :© 1 min/pump stroke, A W3} :  yellow—brown),
methylmercaptan A& (No. 71, Gastec, Japan, =AH¢ : 25~70 ppm , =AA|7F .
2 min/pump stroke, A W3} white—yellow)o] AF-&-%¥ it

2) 239 H7t
- Ammonia, formaldehyde, trimethylamine, methylmercaptan 5 43¢ 32l o}

E4E o w ASTM D1988-062] Standard test method(ASTM D1988-06., 2011)

2 S8 aaAwE AT O ARo £FPe SYSon UETRE SAFEE
o ATk 23 Woks 500 mL AZHETAIe] Wesk s aEE

al
1Y ofH Agae S

il

=
& & AARY Yol e THE
=]

==

2
FUART. 4F WA 308 F
=

THsk FHAE T 27IsEE SA% Al vES BF
AR Fel AfE A FYste] 102, 204, 30—%, 1AIZE o= Zepaa U] oA
zk A = L RE A
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4.

- g Adele T 3T 7 W Al 2T FA| Aol ARSEHAH. 7 W Al
%1 Lactobacillus paracasei(ATCC 25302), Staphylococcus aureus(ATCC 25923),
Enterococcus tfaecalistATCC 29212)%= ATCC(American Type Culture Collection)ol
A ek welomw =X2l  Streptococcus mutans(KCTC 3065), Streptococcus
sobrinus(KCTC 3288)+ s ddTd9 AE=AAAH(BROAA 4 wro} ARg-o}
Aok, WA L. paracaseflATCC 25302)F Lactobacilli MRS broth(MRS), S.
aureus(ATCC 25923)+= Trypticase Soy Broth(TSB), E. faecalis(ATCC 29212)= 5%
seep blood”} 3% Trypticase Soy Broth(TSB), S. mutans(KCTC 3065)¢} S.
sobrinus(KCTC 3288)% Luria bertani media Broth(LB) #lA| & o]-&3}o] Zuljdslsl
o Adujgde 7 A e Rjo] =E@sll o L. paracasei(ATCC 25302)= MRS,
S. aureus(ATCC 25923)%= Trypticase Soy Agar(TSA), E. faecalistATCC 29212)=
5% seep blood”} ¥3¥ Trypticase Soy Agar(TSA) wjX|el| A 37T, 27|48 Ao =2
A= ATt S, mutans(KCTC 3065)¢F S, sobrinustKCTC 3288)% Brain Heart
Infusion(BHD) ¥IA|& AF&3te] 37°C, F714 xdol A wjdstsict.

2) &

=N
)
o,

7}
Al gFE APAEA A 33] Al gste] SASIAI & 2 i FE
A A o] FA o2 1Wgo] HFste] xBu]d7](Shaking incubator WIS-10R
wisecube)ol| Al 24A17F wjFE & EFFEAE o]8sto] &3 =7F 0.1(600 nm)
o] HEF BHTHTE AHANA Adddez AREEit. 4 442 paper
disc(#74 8 mm)E o|&% tvlx=a FAPH(disc diffusion method) o2 4
(Piddock., 1990)8}3it}. Petri dishell ¥jA|E 15 mL¥ ®53Fo] S3A]7]aL,
FE Z dFE GWdd 2EES ol&ste] 100 pLA st FHlEglow, o]
B % paper discE =3 E2AZl & v]g] 0.45 pm membrane
filter2 ATAIZl AHFE 25 LA SFAI712 37ColA 24A17F vt T3
Frol Fd¥ Asfgke] A7](clear zone, mm)E 7433t

(2
2
o

A

AR 9 AR ARy B

7} AENAE P4
- QikAlE W M AEEe AEEd Ay
Imis 7k 108 ©A SA Imle Al

24~48A7F MFF F YR B PATE

Ay
N
i<}
il
T
3
k=)
L)
4
ot
ol
@
u
>
oo
ofo

=2
2,
ofN
<
dob 12

_20_



o

=

244

ok
=1

| Zoxamide ¢ HF&

o

5'34

=

=

7}

[c]

]

/\6].\1

A
Ry

q

%
i

4
Nfo

4

oH

1]

°

3ml= * ]

arT

o

= 2 =

Z g}~ = o))

AAE dAF

stk

S

AAYE 53
microwave® 3] 5Fal W~

o

Fi ok ICP-MS

S
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ICP-MS=

A1 O
- =
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iz
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12 Aol A

Camphene®] 20.85%=% 714 %2 HlFS At = Ho
~Myrcene(17.81%), 3-Carene(13.86%), B-Pinene(11.25%), «-Pinene(10.51%
AEEo] =& H|FES A5t oW, terpene hydrocarboni7} thEES FA S

At

BOOOO00
FO00000
BOOO000
50000004
AN00000
3000000

2000000

1000000 l

..ﬁfm,h Aiﬂﬁ.-h_. I

f =L T + T T
En it el AEMm M W fn IEM NN

13 4. GC-MS spectrum of essential oil from P. koraiensis.

b

5} a—Pinene¥ p-Pinene AY-(coniferous)d, Hsk
(minty) &S YeEl= Aoz d#x Qo 3-Carene> D-Limonene¥} %/‘}5&
coniferous, WA (citrus)d, EFsH(sweet)d, & H(Herbal) FHE e AdH4
& ols FHE £For A8 AUF o Afnte] st 553 FHE VA= AL
2 4#A vk (Evaluation on Deodorization Effect And Anti-oral Microbial
Activity of Essential Oil from Pinus koraiensis, 2014. 27, 001-010)

T 6. b 9 AR AREA A3

No. Compounds R. T (min) Content (%)
1 Camphene 10.58 20.85
2 B—-Myrcene 13.87 17.81
3 3—Carene 15.28 13.86
4 B-Pinene 12.18 11.25
5) a—Pinene 9.77 10.51
6 Naphthalene 108.89 7.01
7 (+)-4-Carnen 15.97 4.51
3 a—Caryophyllene 94.54 2.36
9 D-Limonene 17.62 2.10
10 a—Phellandrene 14.69 2.03
11 Bicyclo[4.1.0]heptane 213.31 1.84
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12 Tricyclo[5.4.0.0(2,8)undec—-9-ene 71.58 1.69

13 a—Cadinol 139.85 0.80
14 Bornyl acetate 61.23 0.57
15 1, 4-Methanoazulene 82.70 0.57
16 Ylangene 76.91 0.56
17 1,6-Cyclodecadiene 101.41 0.31
18 a—Cubebene 77.98 0.30
19 Copaene 138.35 0.29
20 1H-Naphtho[2,1-blpyran 200.77 0.27
21 a—Cubebene 72.97 0.13
22 Cyclohexene 25.05 0.12
23 Caryophyllene 87.45 0.12
24 a—Cubebene 135.88 0.11

5. A#AE validation

1) Eo]A(Specificity)

=
- FgE BNxdoR EEE

i)
i)
>
i
i
-0,

a-pinene
=
1500
B-pinene
Lt
S D-limonene
=My reensg I
- B -my n
| \ -
.‘ | | |- | /| | I\
3 E F 1 Campfusna
-l i L i [i-Pinene
I [E-Myrcone
& ai=-Phvellandrens
o & 8 % E-Carene
3
00 0
| [ 4
I ‘
. E @® f ]
elle g § o " ® "J HEREY ERE TR
= - L+ b =)l 8 5 2 & -
: sl ® i Hllx J\ :"\._Jnk._._j'.'-,jw-' L 5. .&J-I-L...';__?.._
200
L] 0 » - [ -] b e

1% 5. Representative chromatogram of STD

((+ )-a-Pinene, (+)-p-Pinene, Myrcene, 3-Carene, (R)-(+)-Limonene)
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2) Z214](Linearity)
- AR (Linearity) 718 98] @AM NNF ARHE REEAE o83 AR
= skl on Figure 49 22 ARAS deuide A3 5% oF 2 ~ 1100 ppm
o] v WelelA SAHT FAF(r ) ZIgS 0.9981~0.99972. % 3-89 0.99 ©]
ol ANRE Uehle] 887178 B
400000
350000 - y = 11583x - 24170
R? = 0.9991
i y = 10038x - 0664.4
20000 R* = 0.9996 # alpha-pinene
st y = 97238x - 20433 ® beta pisne
R = 0.9951
150000 - ¥ = 0723.8x - 20433 & aks-myremine
R = 00001 < 3-careng
100000 - = :
y = 4458.7x - 10508 I, D-limonena
30000 - RE = 0.9974
o i I
qJ 5 10 1s 20 25 30 35
-50000
12000000 y = 10243x + 242952
10000000 - il y = 9844.5x + 380019
S—— R = 0.9971
] RZ = 09997 # alpha-pinens
-"'"_:--' g W beta-pinene
5000000 y = 9175.6x + 158995
RI = 0.9981 A beta-myrcens
2000000 ¥ 3-carene
y = 4696x + 74446 . D-imonene
2000000 - R# = 0.9995
0 . : : s
] 200 400 800 BOO 1000 1200

1% 6. Calibration curve
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3) AZ=3A(Limit of detection, LOD) % A=3kA(Limit of quantitation, LOQ)

- 9AHoR 3A3 57FA((+)-a-Pinene, (+)-B-Pinene, Myrcene, 3-Carene,
(R)-(+)-Limonene) & NS GC-MS=E #Aste] AESA 2 AZFSAAE gdsta
ofefje} o] YEtwtth.ol= AR

o 48 45 A FEHA HEol s AL,
A= ARA #2741 A"D 7 e 2H=EY HAA 28 vsA "o

ppm (+)-a-Pinene | (+)-p-Pinene Myrcene 3-carene Limonene
0.24 59(LOD) - - -
0.49 1219(LOQ) 439(LOD) - - -
0.98 6284 2974(1LOQ) 231(LOD) 1806(1LOD) 108(1LOD)
1.95 13097 7002 2479(LOQ) 5369(LOQ) 6980(LOQ)
3.91 33025 22867 8533 20092 21918
7.81 77057 58643 22961 54535 68293
15.63 156785 129268 54989 125853 149497
31.25 333979 284779 130936 286103 340778
63 737618 628817 322791 628033 779816
125 1471531 1262052 660267 1248429 1547173
250 2935982 2546893 1312882 2484820 3018527
500 5529084 4849476 2412499 4995426 5551176
1000 10385647 9501939 4762255 9216065 10077095

-
3t

4) A8 2 gU2d(Accuracy and Precision)
- 57}X]((+)—a—Pmene (+)-p-Pinene, Myrcene, 3-Carene, (R)-(+)-Limonene) %<

Uy 49 7 BAUT 33 wEEh dolx WAS o gl A

ENE M A
Mol ofste] AEe TR ASEE AFEAANE HAEFER v Hlo WMEERE A
39t} a-Pinened AW E+= 5714 FXolA 5.03%, 0.9%, 1.75%, 2.7%, 2.62%% 4}
B}k, B-Pinene® T 57FA FXolA 6.49%, 1.69%, 1.51%, 2.76%, 2.53%=
Uebth. B-Myrcened AW 5714 FxolA 7.27%, 1.98%, 4.67%, 3.26%, 2.95%
2 YERRa, 3-Carened A™UEE 57HA F=elA 552%, 0.32%, 1.84%, 3.13%,
2.84%% Vet (+)-Limonened AWLEE 5714 FEeA 7.03%, 0.79%, 6.09%,

4.13%, 3.16%= EFLT}

=

7. Validation of the analytical STD((+)-a-Pinene, (+)-p-Pinene, Myrcene,

3-Carene, (R)-(+)-Limonene)
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) Nominal conc. Measured conc.(ppm) Mean CV
a-pinene SD
(ppm) No. 1 No. 2 No. 3 (ppm) (%)
15.6 11.13 10.68 10.06 10.62 0.53 5.03
31.3 25.89 25.47 25.51 25.62 0.23 0.90
n=3 62.5 37.81 37.49 36.55 37.28 0.65 1.75
125 106.13 112.02 109.10 109.08 2.94 2.70
250 250.88  260.65 263.88 258.47 6.77 2.62
Nominal conc. Measured conc.(ppm) Mean CV
B-pinene S.D
(ppm) No. 1 No. 2 No. 3 (ppm) (%)
15.6 9.15 8.80 8.05 8.67 0.56 6.49
31.3 22.49 21.91 21.79 22.06 0.37 1.69
n=3 62.5 42.47 41.93 41.21 41.87 0.63 1.51
125 107.92 114.05 111.00 110.99 3.07 2.76
250 252.06  260.79 264.93 259.26 6.57 2.53
B- Nominal conc. Measured conc.(ppm) Mean sD CV
myrcene (ppm) No. 1 No. 2 No. 3 (ppm) ' (%)
15.6 7.14 6.52 6.19 6.62 0.48 7.27
31.3 18.63 18.11 17.93 18.22 0.36 1.98
n=3 62.5 30.98 31.04 28.57 30.20 1.41 4.67
125 98.44 104.96 100.83 101.41 3.30 3.26
250 249.77  260.75 264.41 258.31 7.62 2.95
Nominal conc. Measured conc.(ppm) Mean CV
3—-carene S.D
(ppm) No. 1 No. 2 No. 3 (ppm) (%)
15.6 9.40 9.08 8.43 8.97 0.50 5.52
31.3 24.05 23.90 24.02 23.99 0.08 0.32
n=3 62.5 41.58 41.48 40.22 41.09 0.76 1.84
125 112.34 119.60 116.16 116.04 3.63 3.13
250 265.02  276.66 279.79 273.82 7.78 2.84
D- Nominal conc. Measured conc.(ppm) Mean S.D CVv
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limonene (ppm) No. 1 No. 2 No. 3 (ppm) (%)

15.6 7.97 7.08 6.97 7.07 0.50 7.03
31.3 20.18 19.87 20.08 20.04 0.16 0.79
n=3 62.5 18.13 18.65 16.57 17.78 1.08 6.09
125 90.25 98.00 93.75 94.00 3.88 4.13
250 247.93 260.85 262.90 257.23 8.12 3.16

5) A% &2 5% validation

- & AlgE GC-MSE o]&3sto] syF 2o Af W] AxEZ 5F(a-Pinene, B-Pinene,

B-Myrcene, 3-Carene, (+)-Limonene)®] #% 4 HASS ¢3% Validations A A
st fa8A AFE A7, B ANEHgA ZELANY 3 I GA A BAE o) Ao
AZ e HJAFAAIF] At BolAds &Rt Ao AdASTE

0.9981~0.99970.2 & AXAS Ho] o AH3gS & = Ao, H=3A

BERALE ZH2h AAENY AEEE 5

. AL
F ol AEEA 53 o ZAWES A NGl AFHAL. ol A
AT ARAY FEY YTE B SR L AFAR LEAS A T A

K
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- U 9 ARe AFE HUle PG AHS o] &t oFFHEZA  4F(ammonia,
formaldehyde, trimethylamine, methylmercaptan)S WAooz AFHHS Hrlson
NxT2e s3FEFES AFESIH. U o % B gis] AFH

g E
38 vegon te o= el ma JiAOw ammoniad] WA Fe 23

¢} L l
2 Ut Ammoniad] HE AHPe AT A ARET FUW F 108 FrE
43.3%9) B £ANS vehdow, Alzke] Aol utet 4ak Fkste] 1417 Fol

90.7%% YEt izl SAFEEC HlE 69.2% H& i—zﬂfﬁﬂr% HER A
Trimethylamineo] 3t AFH a3 IA] Ajzte] A we} & &

fzo 18] 20.3% =2 2FHS HAY. Formaldehyde o W3k AFE e & oFF
4o Hla) BluA A yetskow ol AfAT ATl e FAGE AdE B
A+ formaldehydeo] that 2FH gyE Fe AL ko519 th. Methylmercaptan

A

1
Lo
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of gk AFHHE 7] 10265 59.7%9 =& AFEES Bl Agto] A #ghe] whet
2FYE Z7hete] 17 F 2AUe 88.9%0] £FAL UYehgon] ok HdadTd
IH(70.56%)° Hl&] ThAh S AFHS B
E 8 AUT 9 geel 239 B}
259 (%)
ARES SR ER
10min 20min 30min 60min
Ammonia 43.3+4.5 73.7£4.9 79.5%5.1 90.7£5.2
Trimethylamine 34.1+3.2 53.8+3.4 56.7£1.2 65.5£3.6
A 9 g
Formaldehyde 20.0x14 31.6x1.6 36.8+£1.8 39.5+1.1
Methylmercaptan 59.7£1.1 75.0£1.5 79.3x1.4 88.9£1.3
Ammonia 15.2%£2.3 16.8£2.8 20.2£1.5 21.5+3.8
o Trimethylamine 25.8%£1.6 36.4£2.5 40.1+4.8 45.2%5.2
AR
Formaldehyde 0.0£0.0 0.0£0.0 4.5+1.2 4.8+1.5
Methylmercaptan 5.4%+0.5 15.2%+2.1 24.1£1.4 28.1+1.3
Ammonia Trimethylamine
100 100
% 50 % &0
; &0 —— B2 Y % . ALY
E 40 - aTEE B w - I EgE
g 0 -E 0
(=] =1
o 1]
Duveiny 18min 0min A0 B Qe 10mis  POwnin 30min G0
Time Time
Formaldehyde Methylmercaptan
100 100
§ 80 % 0
5 o ~— 22 U 38 g » —~—3ue ¥ 38
E .0 - w3398 E 5 T
g : § =
(=] (=]
a i}
Drvin 10enin 20w 30vnin SRR Dmim 10min F0meén 30mmin Edwmin
Tirme Time
a9 7 A 4 AR aFY

_31_



. paracasel, S. aureus, E. faecalis, S.

L
mutans, S. sobrinus ©° Wa] Hrlstg o HERIEE TR ZYA FEE

& Agstelt
Z}zkel Alm 25 puL& paper discoll FFAIA 77 Wl Aletel did AS5AEE S
gee 1ok 2k 54 A st 9 FfE E. faecalise A9 mE Aol s
g Es JERAT. FAATE F S, aureus ol tigh 4 H 7.59mm=zE M =2
Fds Below thx¢ TrEYE FEEY HuM L 52 Fds UERIT
L. paracaseivrol] W3t =S wal o vls)] ¢ 1.28mm & dES Hol wb
W S. aureus ¥ S. sobrinus ol Wg 2 diFxTo vl oAk 2 FdEE U

Sample(25 uL)

Clear zone(mm)

L. paracaser S. aureus E. faecalis S. mutans S. sobrinus
ZE ol AH | 14.30+0.18 | 14.54%0.11 23.184+0.19 12.164+0.15
X2 EE XA
g 11.74+0.15 17.04+0.21 10.50+0.09 18.72+0.17 13.16+0.12
T
8. AVF 9 Af HaA @7
D AT 9 AR AREF A Az
- 245%9] AFFF B4 Yo AFHoFe EHA ggron], HE}

3E 100 B o B RseF A A

No. Pesticide result | No. Pesticide result
1 | Acetamiprid E7% | 124 | Oxaziclomefon 2H4=
2 | Alachlor E7% | 125 | Paclobutrazol BEHE
3 | Aldicarb E7% | 126 | Penconazole A=
4 | Amisulbrom E7% | 127 | Pencycuron 4=
5 | Anilofos 273% | 128 | Pendimethalin BEHE
6 | Azinphos—methyl 7% | 129 | Pentoxazone e
7 | Azoxystrobin E7% | 130 | Phorate 2H1=
8 | Bendiocarb E7% | 131 | Phosalone 1=
9 | Benomyl E74% | 132 | Phosphamidon 4=
10 | Benthiavalicarb-isopropyl EHd% | 133 | Piperophos ==
11 | Benzoximate E74% | 134 | Pirimicarb 4=
12 | Bitertanol E7% | 135 | Pirimiphos—ethyl 4=
13 | Boscalid E7% | 136 | Pirimiphos—methyl =4
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14 | Bromobutide E7% | 137 | Prochloraz =HE
15 | Buprofezin E74% | 138 | Profenofos BH=
16 | Butachlor EH% | 139 | Prometryn A=
17 | Cadusafos E7% | 140 | Propanil E4=
18 | Carbaryl E7% | 141 | Propoxur =4
19 | Carbendazim E7A% | 142 | Prothiofos A=
20 | Carbofuran E74% | 143 | Pyraclostrobin E4=
21 | Carbophenothion E7% | 144 | Pyrazophos 2H4=
22 | Chinomethionate E4% | 145 | Pyribenzoxim =4=
23 | Chlorantraniliprole E71% | 146 | Pyributicarb 21
24 | Chlorfenvinphos E7% | 147 | Pyridaben 24=
25 | Chlorfluazuron B 4% | 148 | Pyridaphenthion =4
26 | Chlorpropham E71Z% | 149 | Pyrimethanil e
27 | Chlorpyrifos E74% | 150 | Pyrimidifen E1=
28 | Chlorpyrifos—methyl E74% | 151 | Pyriminobac-methyl e
29 | chromafenozide E7% | 152 | Pyriproxyfen =4
30 | Clofentezine EHd% | 153 | Pyroquilon EA=
31 | Clothianidin E4% | 154 | Quinoclamine 1=
32 | Cyazofamid E74% | 155 | Simazine 24=
33 | Cyflufenamid E7% | 156 | Simeconazole 4=
34 | Cyhalofop-butyl E71Z% | 157 | Simetryn e
35 | Cymoxanil E7Z% | 158 | Spirodiclofen et
36 | Cyproconazole E74% | 159 | Spiromesifen 1=
37 | Cyprodinil E7Z% | 160 | Tebuconazole EH4E
38 | Deltamethrin E3% | 161 | Tebufenozide ==
39 | Diazinon EHZE | 162 | Tebufenpyrad B4
40 | Diethofencarb 7<% | 163 | Tebupirimfos 4=
41 | Difenoconazole EH% | 164 | Teflubenzuron =4
42 | Diflubenzuron E7H% | 165 | Terbuthylazine B4
43 | Dimepiperate 7% | 166 | Terbutryn 2HE
44 | Dimethenamid EHd% | 167 | Tetraconazole 4=
45 | Dimethoate E7H% | 168 | Thiabendazole 1=
46 | Dimethomorph E74% | 169 | Thiacloprid =H1=
47 | Dimethylvinphos 7% | 170 | Thiamethoxam el
48 | Diniconazole E7% | 171 | Thiazopyr 4=
49 | Diphenamid E4A% | 172 | Thiobencarb =H1=
50 | Dithiopyr E74% | 173 | Thiodicarb =H1=
51 | Diuron E7% | 174 | Thiophanate-methyl 4=
52 | EPN BH&E 175 | Tiadinil B4
53 | Ethaboxam E7% | 176 | Tolclofos—methyl el
54 | Ethiofencarb EH% | 177 | Triadimefon 1=
55 | Ethion E74% | 178 | Triadimenol 1=
56 | Ethoprophos 4% | 179 | Triazophos BHE
57 | Etofenprox E74% | 180 | Tricyclazole e
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58 | Etoxazole E7% | 181 | Trifloxystrobin =HE
59 | Etrimfos 24% | 182 | Triflumizole 4=
60 | Fenamidone E7% | 183 | Triflumuron A=
61 | Fenamiphos 7% | 184 | Zoxamide 2H4=
62 | Fenarimol =7% | 185 | Acrinathrin BAE
63 | Fenazaquin 2H1E 186 | Aldrin & Dieldrin 4=
64 | Fenbuconazole E7% | 187 | BHC A=
65 | Fenitrothion E7% | 188 | Bifenox 4=
66 | Fenobucarb E4% | 189 | Bifenthrin 4=
67 | Fenothiocarb 7% | 190 | Bromopropylate B4
68 | Fenoxanil 4% | 191 | Captan 4=
69 | Fenpropathrin 4% | 192 | Chlordane 4=
70 | Fenpyroximate E74Z% | 193 | Chlorfenapyr e
71 | Ferimzone EHA% | 194 | Chlorobenzilate 4=
72 | Fluacrypyrim E7% | 195 | Chlorothalonil 24=
73 | Flubendiamide 7% | 196 | Cyfluthrin =4
74 | Fludioxonil E4% | 197 | Cyhalothrin EA=
75 | Flumioxazine EH% | 198 | Cypermethrin B4
76 | Fluopicolide 274% | 199 | DDT 24=
77 | Fluguinconazole E7% | 200 | Dichlofluanid 4=
78 | Flusilazole E74d% | 201 | Dichlorvos ==
79 | Flutolanil E4% | 202 | Diclofop~methyl B4
80 | Forchlorfenuron E7% | 203 | Dicloran el
81 | Fosthiazate E7% | 204 | Dicofol 4=
82 | Furathiocarb E74% | 205 | Diphenylamine =4
83 | Hexaconazole EHA% | 206 | Disulfoton 4=
84 | Hexaflumuron 7% | 207 | Edifenphos =4
85 | hexythiazox E74% | 208 | Endosulfan 4=
86 | Imazalil A% | 209 | Endrin 4=
87 | Imibenconazole 7% | 210 | Esprocarb 4=
88 | Imidacloprid E71% | 211 | Ethalfluralin 4=
89 | Indanofan E7% | 212 | Etridiazole =4
90 | Indoxacarb EH% | 213 | Fenthion 1=
91 | Iprobenfos 7% | 214 | Fenvalerate 2HE
92 | Iprodione E74% | 215 | Fipronil 1=
93 | Iprovalicarb E7% | 216 | Flucythrinate 4=
94 | Isoprocarb 7% | 217 | Flufenoxuron =H1=
95 | Isoprothiolane E7% | 218 | Folpet el
96 | Kresoxim-methyl E74% | 219 | Fthalide B4
97 | Lufenuron E7% | 220 | Halfenprox el
98 | Malathion EH% | 221 | Heptachlor B4
99 | Mandipropamid E71% | 222 | Isofenphos 4=
100 | Mecarbam 7% | 223 | Methoxychlor 4=

_34_



DT T R T I I o i T R R
TR AR R R R R | R R R | R R R R AR R | R | R | R
O o e e R e e TR e e e R e e e e R e
=
c
&)
<
0,
O
5 —_
<= z
g > v
m 3 _mnemmmus ¢l = nmm.m =
a vlelelS| 5| 8|2 E8|lo|l=|5|08|E|la|lS|E|S|S|E|Z
_ lolelels|e| Sl Elslg|=nlBlalel=l8 2488
el 3lE|S|e|lS| 5l ElelglS| el 3lE|S|T|8|=|E|ls|
mMM:WMmebC.maﬁmﬂmmMﬂWbMd
oS |0 X 5| &|lo|l=l8lelelsl 5SSl oo|o|E|le| 8 E|.8
N7 R =R kel NV Navl ol Raull NaOl oo Kool NS N K@ A RS R R R A N SR N SN Nl N R SR
< || O~ N[O N[ M| IO | O[]0 |O| | N[O
AN NN N[N N MmO oo m oMM H | | ||| <
AN | AN N[ AN N[ AN N[ AN N[ AN AN N N[ NN NN NN N[N N
DA O B B I T T TR R N
culluiallsul s ulalisel ol aliasl ol el laal ol el sl ol ol el sl el el ol
N et e e e e e e R TR TR s

o

o

] =

.© N| E

ani — @) o) S o

N|-=2]2 3| o wl 83
3 5 =|=l885|E|5== El=|2lEl8|S|E|S|<| |5
AEE R EEEERE R EEEEE R S
nnobmoawm.moObhkbmwom.mm.wy
O |S|l5|w|c|lolc|E|lE|s|lelo|lo|lo|lElElals|S|lE|lS|T|E
fppttttttttttttVCpVauaa
O |||l o|lov|lov|lolov|lo|lo|lo|lo|lo|lo|lo|lol > T|ol 3|2 x|
= IS EIEIEIEEEEEEEEEEE Sz zz0l00
— AN D |F|O| O[O DH|O[H| N[ MO O~ | O | —H || M
o |OoO|o|lo|lojoo|o|lo|lo|HA|HA | A | A | A | H| A | A |~ |4 || N || N
— | A | A | A ||~ A A | A | A | A |||

nr
ol

=K

oH

3 A

$-gye ¢ CODEX,EU,

P2 e

S

0.1~0.3mg/kg B = #HI o, 7l=F2 F5E=2 0.05~0.5mg/kg ©]

el

ok

nEFol ) A=A 2

w

i
4r

o0 ol
ARIRIEIE
w E|g|E|E

()] Lo
T8
w3828

O = | O] =

S|lels|e
4r
!

Nfo
\U/b))
&gg
| D=
k(m\gg

(| E|E

Elu |4

IR | T | A

_35_



3) A A Af VAR A
- AR 9 RS AE2ARAL S HAsy] A AR L PFEFTS A
dgom Aws @ dAFE LF gEEA e

£ 12 0% 9 A6 MAE A4

A4 ot
A 9 A 0 CFU/g LR
0. b o AR FH AFHE A

3 13 3y o AR S A e
i R (%)

No. 2 29 (Ingredient)
type-1 type-2 type—3
1 A o] 2~(Gum Base) Vela-T Hard 19.1986 19.1986 19.1986
2 ZAu o] 2~(Gum Base) AK 2.5089 2.5089 2.5089
3 oM AlE  K(Acesulfame K) 0.0509 0.0509 0.0509
4 2t 2] & (Xylitol) 32.6375 32.6375 32.6375
5 o] &~ E (Isomalt) 5.7595 5.7595 5.7595
6 o} 2~ 3} &H(Aspartame) 0.5120 0.5120 0.5120
7 of Ml K(Acesulfame K) 0.1728 0.1728 0.1728
8 WE] E A H (Hydrogenated Glucose Syrup) 4.4738 4.4738 4.4738
9 L-4&(L-Menthol) 0.3840 0.3840 0.3840
10 | Lime Flavor SKF-28424 0.9599 0.9599 0.9599
11 Lime Powder Flavor EL06212 0.5120 0.5120 0.5120
12 Menthol Powder Flavor SKF-25562 0.3840 0.3840 0.3840
13 | Limemint Flavor SKF-23017 0.2050 0.1950 0.1850
14 | Liquid Menthol SKF-22663 0.1300 0.1300 0.1300
15 ZE] = (Maltitol) P-200 28.5236 28.5236 28.5236
16 | oFepHlobzd(Gum Arabic) 1.2772 1.2772 1.2772
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0.4131
1.6061
0.0357
0.0442
0.0812
0.0200
0.1300
100

0.4131
1.6061
0.0257
0.0442
0.0812
0.0200
0.1300
100

0.4131
1.6061
0.0157
0.0442
0.0812
0.0200
0.1300
100

Powder) P-35
J (Gardenia Blue) K-8897

[e]

A
3} 3 (Cathamus Yellow)

73981~ (Carnauba Wax)

12
4 2h(Shellac)

=

D-Z4 28] E(D-Sorbitol)
[e)

E] = 39H-9-t] (Maltitol
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