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< SUMMARY )

-Background: Although sancho oil has been used in the private sector for a long
time, it lacks scientific efficacy tests and standard production methods and is
not listed as a health functional food material. Perform

Purpose & |-Purpose: Sancho oil efficacy research and industrialization technology
Contents development

-Research content: sancho oil, functional raw materials, sancho oil efficacy
study, sancho oil functional ingredient specification and test method
establ ishment,

<Major Research Resul ts>
1) Basic study for standardization of sancho oil and individual recognition of
functional raw materials
OEstablishment of standard process of sancho oil and study of raw material
characteristics and construction of data
OProvide basic data for dry type registration through milking method and
storage method
2) Study on sancho oil functional ingredient specification and raw material
characteristics
ObDevelopment of genetic markers for PCR amplification for establishing the
standard of composition and test method and for rapid and simple
discrimination of sancho-|ike species
ObDevelopment of prototype of gene identification kit for discrimination of
sancho raw material and sancho oil origin
3) Sancho oil bronchial asthma
OBronchoalveolar lavage fluid, asthma animal model, etc.,
4) Application of sancho oil and product standard process pilot
OEstablishment of sancho oil standard process such as milking method and
longevity using x-pellet

<Articles>

.Physico-chemical change according to Sancho oil purification process

.Sancho oil Effect of antioxidant and mixed oil to prevent rancidity

3.Development of conventional PCR and real-time PCR assays to discriminate
the origins of Chinese pepper oil and herbal materials from Zanthoxy/um

—

Results >

<Intel lectual property rights>

1. Sancho oil refining and preservation extension method

2. sancho oil cheese and production of sancho oil cheese

3. Sancho Seed Screen Screen Filter Device

4. grain oil press

5. A composition for preventing, improving or treating an inflammatory disease

6. comprising Sancho oil as an active ingredient

6. Primer set for discrimination of Sancho wood, early tree, gentian, and
flower, and uses thereof

7. functionality cap for drink

8. composit of seed storage for sancho oil production and assembly

9. seed container

<Presentation>
1. 2017 Seminar of Summer Session of the Society of Immunology (The effect of
Sancho oil chilling method and storage method on acid value and color)

OBased on the results of this study, it is used as certification data of health
functional ingredients.

OPlan to carry out technology transfer to interested companies according to
technology transfer procedure

OScientific data is presented through the publication of the thesis.

OBased on the results of the study, the manual was used as a textbook for
technical education and training related to sancho oil.

Expected
Contribution

asthma
treatment

Keywords sancho oil expella gene assay kit
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Specific gravity Determination of crude fat content
= Compensation of pipet = Input 2g oil in the 50ml conical tube

= Input 26% ammonia water 1ml

Determination of Rancidity

T i H = calibration of electronic balance I .
KOH activity = Benzoic acid (g] x 1000 EoN = Determination of o specific arauity | * :EEEEEEH%E&{EM . j —
[1)Ether, Ethanol 2:1 solution 0.1 12213 X 0.1N KOH (mll . 2 At dolamination Tt
20K soltion I M ;S o s oot e
(3]1% phenolpthalein-Et0H solution S—— B
« Determination 1g oil Rancidity = . activty i Color change by treatment i
g i Samme [g] E = Raw material - Degummed oil - Deoxidated oil =

= Input 20mi (1) solution : Picture oil in the cell (850K white LED illumination) wd / N
« Input 17ul (3) solution H Calibration of LAB (White standard : 100, 0,01 4

¢« Neutraliation by 0.1N KOH . = Determination of color difference = T

i« Calculate Rancidity KoHo1 4 : GIE Chromaticity diagram calculate | | I !
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AU, 29 UE, 2 UR 9 S A s Sz A 248 7
A9 thoFA BHE
A4 £48 3 A& genomic DNA & B AAl: +18 42F A= ASS
sl H 2 genomic DNA F&zx7 ¢
HEA DNA HlEE 19 52 2 drHd B4 S 53 F So] grixdg d=
DNA ®}Z = rDNA-ITS 9|, psbA-trnH, matK, rbcl 5 T3 DNA HlZ= F3
ne FE
2 4z 8 7188 423X oA AdE 1§ primer
Barcode Primer Prime Sequences(5'- 3') Reference
Gene Name
1751 TCCGTAGGTGAACCTGCGG White et
rDNA-/75S
1T TCCTCCGCTGATTGATATGC a1 1990
[T1TS2-S2
1759 - ATGCGATACTTGGTGTGAAT Chen et al.
ITSA TCCTCCGCTGATTGATATGC 2010
matk
- AR CTATATCCACTTATCTTTCAGGAG Chase et
matK SR AAAGTTCTAGCACAAGAAAGTCGA al. 2007
rbel F ATGTCACCACAAACAGAAACTAAAGC Cuenoud et
rbel rbeL R TCCTTTTAGTAAAAGATTGGGCCGAG 21 2002
pshA3 GTTATGCATGAACGTAATGCTC Guo et al
psbAmHL " HO5 CGCGCATGGTGGATTCACAATCC 2011

<DNA Barcode %X

marker nucleotide

A 7]H]—

T

% Eo| marker nucleotide &=< %3 DNA

rDNA-/75 #-%1, psbA-trnH, matK, rbcl 5

FAA B9 SZ8& HE8A Primer Sequences>

HlFE

FAA A B9 w2

_8_

TU HInE 3 T 5old @7AE d=s Tl F
g1
A AGGITOCAGAC CAGATT TAGACACSGATAGACAG-GAOC
Species B : AGGNTCCAGACTA- e~ TTAGACAMIGATAGACAGGGNCC
Species A CTTAGGNTOCA TAGCATAGNOGOGOG -« « = = = TGAGATAGNGG . GGATTAGA
Species B @ GITAGGATOCO TAGCATAGANOGOGOGUGOG0 GGATTAGA
Species A TTGATTGREACCNTACO OGGEATGT GG AGATCA
Species B TTGATTOC CATALC GGN
Substitution SNP  Ingortion ~
- Substitution - positions
- Deletion - position (  bp)
" - Insertion - positions {( bp)
Species A - Species B
Distinguish
A n
[ Warker Nucleotides |
a3 2. 84 DNA Barcode ¥4< 53 7| F A8 &
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<3 DNA uf
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d £ 53 8<9% marker nucleotide 73t ©] &3 F Eo|3

DNA d¥H FZ& primer set 84 9 4. T4 H primer 2FES ©]83 primer set™
1%

5.as| e

[ 1) quimA (101 bp)

} I quisB @3 bp)

I | SpeisC (268 b)
I {1 spei=D (186 bp)

MY NSNS NG
¥ Y9 ¢ U U Q9

S
I
o ACGAGTCGRTAGCTACCCTCTGACTGCATCEAATTG :
CTOCCCTAGAATCCGACCTTTO(GACGCGCTAACTACG | oy EEEEE—
| TGCTATATGCGCTTACGATCGTACGARGATTTATAGAA
TGCAATTGCTOCCCTACTACGTECTATATGCGCTTACGA
TCATACGAAGATTTATAAATT G CTCCCCTACTACGTGCT e —
ATATGCGCTTACGATCGTACGAAGATTTATAG). ... —

L
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£0| ¥7|ME 24 2 Primer X3 Primer %2
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« BAL cell analysis ¥ lung tissues Th2 cytokine
e 7184 #4d A3t &<l (Flexivent ©]-&)

« A AAZ %3 peribronchial&perivascular inflammation scoring & & of ¥ 3¢

S

BEAS-2B

In vitro
—> O

£
. =5 Inflammatory cytokines,
‘ iINOS/COX-2, MAPK, HO-1

3 NF-kB p65 levels

Inflammatory cells
Cytokines/chemokine
Histological feature
IgE level
VCAM-1/ICAM-1
MMP-9

OVA-induced
BALB/c mouse
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precocious variety

% 4 ZAF ARLEY, A4 AT 24

Starage temp.

@ i press with seed'wost
@ o oress withoun se=d com
@ cster withou zeed cont

SeeEcUurooeacy)

Storage temp.

4, -17°C)

Storage temp. N
(25°C) o

Hancho variety

@ 5l p=ss with sesd cast
@ o7 o withow seed com
”—.'Enmeﬂwwiﬂ‘\wtsﬁedcaa't

Storage temp.
(4, -17°C)

25°0)

Kis

a9 15 FFE, FERE, AR

=

i

Late vari
Y '
H

ety

@ © press with seed oot
@ o press withou se=d cost
= . E ‘ﬂﬂsw 0ut -zeed 003t

[ torage temp,

4, -17°C)

Precocdious variety - late variety - Hancho variety(i-1:1)

. i
@ ol press with sesd coat
@ Ol press withowr seed cost
| @ zocier withouwt ce=d cost

Storage temp.
(25%C)

i Storage temp.
(4, -17°C)

Seed store Expression L Color
a
type temp.(C)  method difference
Oil press 71.79+1.64 4.85+0.24 78.41+3.73
-17 69.44
Expeller 84.36£0.15 -2.39£0.06 10.5+0.04
Oil press 81.85+0.51 -0.99+0.4 79.1£5.1
4 6.08
Expeller 83.21+0.06 -0.67£0.04 85.02+0.11
Oil press 91.82+1.13 -0.05+0.27 23.68+3.2
25 0.82
Expeller 92.22+0.1 -4.78£0.02 23.01£0.28
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O AZL=E7F 7185 b @2 dastes Aoz yey AAQ] Aas -17C=
13.48, 4C oA 7.84, 25C oA = 6.542 YElY AF2E7 -175=7}F 4C 9 25C Kt}
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Storage .
Seed Expression Color
temp a .
type method difference
()
Oil press  75.2%11.54 2.2+4.95 62.55+6.24
-17 13.48
Expeller 84.91+0.04 -1.61£0.02 71.09+0.03
Oil press  85.84+2.92 -3.48+0.6 60.73+7.32
4 7.84
Expeller 87.17+0.02 -3.06£0.01 68.44+0.01
Oil press  92.88+1.19 -4.86+0.32 21.47+3.33
25 6.54
Expeller 92.26 +0.03 -6.17£0.01 27.85%£0.04
O =Y Ad2E Z 2w o

E 6. ¥ ARLE

FomsA EFow, aghe FUYHRT o

FER DR 25CONA ot AET of ek A7t

G s 24

£ Abs -17CAA frerE) o) aget g4
2~

Storage )
Expression Color
temp. L a b ,
method difference
(C)
Oil press 64.18+0.83 7.1£0.06 66.81+10.59 6.44
-17 .
Expeller 60.43+0.12 7.47+0.03 72.03£0.09
QOil press 79.72+7.38 0.42+3.24 63.94+12.65
4 14.16
Expeller 74.34+0.17 2.89+0.08 76.8+£0.01
Oil press 84.6+7.69 -2.66+2.26 31.81£8.85
25 12.65
Expeller 78.08+0.49 -0.94+0.2 42.51+0.22




7Y ALY, H0E A= 24

Storage )
Expression Color
temp. L a _
method difference
(C)
Oil press 67.82+1.95 6.64+0.49 69+7.74
-17 62.45
Expeller 87.27+0.06 -2.49+0.03 10.36+0.04
Oil press 82.42+2.61 -0.28+1.04 67.03+5.25
4 11.26
Expeller 80.18+0.13 0.62+0.05 78.03+0.01
) Oil press 89.34+2.55 -3.72+0.49 27.26+3.55 6 13
5 d
Expeller 85.02+0.11 -3.34£0.02 34.14+0.11
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Acid value of Acid value of
10days after oil extraction 40days after oil extraction
35 OOO4AF=GFreFsk=zh 5.28+0 7.88+0.12
sts OOO4AF=(FreH=h 4.08+0.02 7.39£0.09
sts OO0 24 e}) 5.06+0.01 8.95+0.37
stE AP A(A 2~ d e} 4.96£0.01 8.6+0.04
o AR AA2ED 4.4+0 9.12+0.12
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11 F34, FaiddE 4xa9 A7) v

Acid value of Acid value of
20days after oil extraction 50days after oil extraction

2T e 8.43+0.02 11.27+0.06
TS o 7.7£0.02 10.38+£0.24
ANEFF TS 5.4%+0.01 12.08+0.06
=& e 5.68+0.04 10.52+0.12
ZAF A 3.82+0.01 7.95+0.07
i A Eat i =) 6.34+0.02 7.43+0.12
ANEFFA A 4.59+0.02 12.84+0.03
=& ddz 5.3+0.01 7.25+0.16
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Sludge(%)

Free fatty acid(%)
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155 Precocious species 15 -
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1 2 3 a 5 3
Sample LD Sample LD.
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9 10 11 12
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£ 21 20179 AY TRHEAFTRYTHAED 9289 F4 AR 58F IF5G

24 A3
o 247
(mg/kg)
HEAH A0l E, BAZEE, OB 22 E, oA RERZN,
olEZ}Z, ofolAZZE| S, M, Ae, EFEX WA,
EYEFRE, o &), A E, Z2Hx 22
EFHitetnlol =, ERHSFE, I 2ERZN, JuErE,
geuzzwdg, tololA=, HYE, HIE, HIE2 R
ZetE 2, HEEE LY7IE 23, BlAA, HIEH,
Aol HHE-, Afo]Z2 T, AT ZEY, oE 2, A=A, BHE
olmixtd, o] R, IR FY, AEA, FEEYRY,
FzEgEs, FEEvHza-vY, 229U E,
EgjoltuE, Egotxx 2, EYZFHE, gt 2,
getelevd, GZEREHS, HWEHY, FuvgE, ALy olE,
AEO|E, MZIAREY, E1y, ZEAO|HE, TR2FEZ,
A 7te, F20SAY, WETE L, tuEdolE
HUEZE & 0.233

£ 22. 20169 AY BF AR AUERFL, AATUE SR 24 A%

=4 AlgY T 9F A A3 (mg/kg)
Fenitrothion 1.161mg/kg
Ll ) oty
Hexaconazole =H4=
Fenitrothion 0.654mg/kg
T N -
Hexaconazole el
Fenitrothion 1.699mg/kg
AEFE 4=
Hexaconazole 4=
Fenitrothion 1.525mg/kg
Az ~9E
Hexaconazole el
Fenitrothion 1.259mg/kg
D
Hexaconazole =4=
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(D A12A
) € % A% E7], NZW(Yac:NZW(KBL)), SPF
(1) 442 YONAM COLLEGE, Yonam Laboratory Animal
(th Y= ORIENTBIO INC., Republic of Korea
() T L AT Addol#
NZWA E7l& ASAAIEA 28 A8 o, 88 AIAE7} FH}ERE

AR

() Q45 AE, RS Fu B AW
7, 5ukg], 1058, 1.77 ~ 1.87 kg

() FelA A8, FBS Fu 2 AN

- QA BRE TR dutEAS #Fsty, AFS =AsE T (CP12001S, Sartorius,
Germany). Initial test:= 8%}, Confirmatory test®= 10¥97+e] <3177 Fol mjY 13

Aurzae BN,

color 7|A 2 B7l=g R 23}

|
>

o
i
)
4
0
oY
e
N
)

27] (Oster 5-50C U.S.A., size: 40, 1/10 mm)= E7] ¢
HARE ARG T ofdANE AFN(HRYSE Ho| "R H 3
ol e A AHIL 45 TES THRHSE Aol Initial testoll =
1v}e], Confirmatory testell= 2mn}g] Hale] Algol AESHA =

- A S ARE BEshy] 9t BRFTSANA LA~ FHEE RS

o, HAHE 77l A 2~ FhetE AEEEA] ok
(ZH ZFodFES] A
- AAFELS FAFEAYY webi AE"YATE (W Pharmaceutical Co.,Ltd,
Republic of Korea)o.2 3t} vh3sle] AL Al 2.

rr

R)ol A3 At

i
>~
ash

s



2 /\}‘Di‘r?ﬂ}_ﬁ
b =4 sE A227
() AR T/, 271 2HIJE S YA ASAL, 450W X< 600D x 360H (mm)
(th A wigls 1vke] (938713 2 #2717
) &5 A=X:191 ~ 21.1° C, 3|8 18.0 ~ 24.0° C
(rh Bds= A=A 524 ~ 56.7%, 318¥ 9 30.0 ~ 70.0%
(vp) 271314 10 ~ 153]/A1%E
(AD 7] (Z=HAIRD  12A3HY (4 TARE 23 TAD
(o) =% 150 ~ 300 Lux
ZH AAE71A Y] gk g oAl

- A7 A= AFAFHIE o)lgste] AMA| D FEEZ AFHIT AS AL S
Aol A= 1325 NEZE HAiskar, Fol7] D Aolx yidae 132579 vE=R
&A=

3 A=
b F&7

- AYFES 1PAE (Purina 258 E7|ALE 38302AF)
(1} Lot No. KSN:18/10/31:YWH
(th Al %=} Cargill Agri Purina Inc.
() Tl

- gol7]el APAEE Fol A-FAdFHAAIAT

(5) Fo
b FAE=E
- 79 Fo
(W) T 73 74
- AR E7)o] Auji AL Ao Z A 139 = oF 25X25 cmE TR =
. 1 F 188 FAA dE2REAR, & 1F9de AFEAFA B2
IS8



O Initial ¥ Confirmatory test®] Al@EZAFARELoA HXAA F 1AIZE o]Fof Zwk
(BH Dol Ee s=oA #FHAH, Fof 7L 2F 4L48 AdEdY 14 =
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3o, 2A A= Fof & 1AZEC, 3WA A= Fof F 4AZE] AAT A
REE FAFSA FA4 8 A% ASA o] EJAHA Fskr] w&Eol, ¥xo 2ntg

1708l A& 4413t w2 H3ESES Confirmatory testE AAIg XA A 3= 1, 24,
48 B 72 %ol ‘Draize®] 3| Fyhg BIFED’ o webx REREES Hrhsial, 13

l

mlm

] B-2=2]4= (Primary Skin Irritation Index, PI1L)S &t A& dRATA 2
BAAS A4 Initial @ Confirmatory test =5 S| A A F 7247 0] 3 Hxp=4] o]
A7 WZel, Fo 10¢97tA] #&Ee AL

O Initial ¥ Confirmatory teste] AP EAFARLAA XA A F 1AZF o] Fo FhE
(EBH 1~ o] BE TEANA #HEEHIJOU, Fo 109 BEF &4H. =3, 4
(Scale)o] Eo] 6URE B 9U7A] BE SEo|A #AH. AFEA 13 Iy
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¥ 25 9888 H7l¥ (Draize?) 7] 1959)

sy BA
SRk 7h @A
THFO] FB] Q-G rrrererinimsieniesiis s 0
O} Z= 7S THHG QPO B A0 ABMEF & T )i, 1
_E_uc:}z:s_]_. %‘]ﬂ' ............................................................................................... 2
OEZF AITE Tl evrerieiseisesiesissis s 3
Agt Ul (2T o] WA)T JFH S ALY TFT] e, 4

¥ 26. A RAITAH=e] EF (Draizee 715 1959)

129 B2 =24 (P.LL) =
0 B 2= (Non irritant)
0<PILL=Z 2 kgl #}=44 (Slightly irritant)
2<PILL= 5 5% A=4 (Moderately irritant)

N

5<PIL= 8 43+ A=A (Severely irritant)

24A|2t 48| 7t 72412t

O9 28 AR E7 ARAARZANEAT
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AxAAE AL ¢80 oleic acid, linoleic acid, palmitoleic acid,

myristic acid, « -linolenic acid, y -linolenic acid, stearic acid % palmitic acid & 8F<%] A&

(D 2zF F2H71E 913 GC-FID 2 GC-MS ¥4 A=A

X 27. Sample information according to milking methods and roasting times in different races

A8 N AEgE

= i Ao wxd A EES L
1 =T - 602 ek
2 =R Z 10% 60x T
3 ZAF - 60 ol 22 g}
4 o E - 60z T
5 A E 10% 60 o2
6 HE - 60 A~z
7 FxFEF - 60 Soretat
8 F2EZ 10% 60z e
9 F2EF - 60 o 22}
10 ANBLAB4LAET = 111 - 60x T
11 NE2A 85488 = 1111 10% 60 e
12 N E3IAR6AEI = 111 - 60 o) > 7}

2 ANE HAA-Y
D wWr&AJek A =: Benzene-Methanol (1:3)e] 34+ 1~3% H7}
@ Glass vialdll A& 0.1~0.5 g& ¥
@ HEEAIeF 35 mLS H7hsle] 80T Al A 2417 W3
@ n-Hexane©. 2 3~53] &

® F=9HE 25 mL volumetric flaskell ¥ 1 hexaneo = FA



(3) GC-FD 4 =%=A
¥ 28. GC-FID conditions

Parameter Condition
Manufacturer SHIMADZU
Model GC-2010 Plus
Column DB-5MS

Column oven program

50C (Imin) — 10C/min — 280C (5min)

Injection Temp 290C
Detector Temp 300C
4) GC-MS &4 =4
¥ 29. GC-MS conditions
Parameter Condition
Manufacturer SHIMADZU
Model GC-2010 Plus + QP2010 Ultra
Column DB-5MS
Column oven program 40C (2min) — 10C/min — 230C (10min)
Injection Temp 300C
Ionsource Temp 200C
5) GC-MS £41¢ 98 4% A% =3
¥ 30. Target conditions of each reference standard
Target Reference
No Compound
MS(1st) MS(2nd) MS(3rd)
1 Linoleic acid 67 81 95
2 Myristic acid 74 87 143
3 Oleic acid 69 74 83
4 Palmitic acid 74 87 143
5 Palmitoleic acid 69 74 83
6 Stearic acid 74 87 143
7 « -Linolenic acid 79 93 67
8 y -Linolenic acid 79 67 80

6) GC-FIDE °|-&3 A

M
M
1%
ind
_ﬂ

T
10

19 29. GC-FID chromatogram



# 31. Amount of the eight components in

samples by GC-FID

Content (mg/g), Sample

Compound 1 1 2 31 45761 7187910 1]12
Linoleic acid 177.3 | 225.2 | 189.9 | 175.5 | 197.0 | 207.8 | 204.4 | 180.6 | 289.8 | 218.3 | 221.9 | 194.6
Oleic acid 140.3 | 142.3 | 134.4 | 138.6 | 146.0 | 143.9 | 145.8 | 142.7 | 218.0 | 178.1 | 170.9 | 156.3
Palmitic acid 33.7 | 263 | 370 | 285 | 436 | 33.2 | 453 | 376 | 389 | 46.5 | 496 | 37.2
Palmitoleic acid | 12,9 | 140 | 139 | 138 | 154 | 126 | 146 | 151 | 20.3 | 185 | 17.2 | 15.2
Stearic acid 6.0 6.4 5.5 6.3 6.9 6.4 5.6 5.7 8.7 6.5 7.2 7.4
o -Linolenic acid | 66.2 | 725 | 68.0 | 759 | 838 | 1129 | 76.2 | 819 | 1335 | 824 | 858 | 837
y -Linolenic acid | ND ND ND ND ND ND ND ND ND ND ND ND
Myristic acid ND ND ND ND ND ND ND ND ND ND ND ND
ND: not detected
(1) GC-MSE ol 4@ 4% ®4 A3z
o
13 30. GC-MS chromatogram
3 32. Amount of the eight components in samples by GC-MS
Content (mg/g), Sample
Compound 1 2 3 4 5 6 7 8 9 10 11 12
Linoleic acid 138.9 | 175.6 | 1135 | 89.5 | 1274 | 126.7 | 121.7 | 96.8 | 1519 | 133.1 | 98.5 | 107.7
Oleic acid 119.6 | 1493 | 96.0 | 85.9 | 1181 | 111.0 | 117.2 | 100.3 | 140.2 | 131.2 | 97.0 | 1018
Palmitic acid 55.7 | 705 | 445 | 378 | 523 | 462 | 520 | 43.7| 59.0 | 58.6 | 43.9 | 438
Palmitoleic acid 97| 134| 79| 72 | 102 | 72 93| 75| 78| 124 | 69 7.1
Stearic acid 90| 111| 71| 68 87 | 83 79 68| 99| 86 6.8 7.1
o -Linolenic acid | 929 | 1123 | 822 | 674 | 934 | 985 | 84| 720 | 1111 | 924 | 710 | 78.2
¥ -Linolenic acid ND| ND| ND| ND| ND| ND| ND| ND| ND| ND| ND| ND
Myristic acid ND ND ND ND ND ND ND ND ND ND ND ND

ND: not detected
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. H84 DNA vlz= A&
H-E&A DNA vtze B9l /752, matk B rbcl w32 79 53 9 714 <E vl

P
752258 Azuy, 29Uy, fx9uy 9 74tz F 8ol 7hs3d Marker

¥ 34. /TS2DNA vl E G7]4 48 vl2E E3F £ Eo] marker nucleotide W=

Nucleotide
Position

46 119 129 130 132 133 140 141 147 149 172 }17779 201 229 255 157 269 272 276 278 280 284 285 287 294 301 304 309 314 318 320

Z. schinofolium

Z. simulans CACTGCTCCCWTT

Z. armantum C A CTCGCT T CpmaccC T T G T

matk  FRAAREY AR, 29ug, Adkzus F o] 7bedt marker

nucleotide 2+ 23, 3 2 578 $1A &<l (& 35)

B

¥ 35. matK DNA v}3E H714 Q8 vHloE E3 F Eo] marker nucleotide &=

Nucleotide
Position

69 79 151 161 170 171 211 233 268 301 303 306 308 408 443 463 497 541 549 570 659 687 790 799 985 10721118113411921217 1226

Z. schinofolium A IRV NECENN G A VNN

A C G T C

Z. piperitum G A T

Z. simulans G A CGTCTACGGAAACGT CGATT GCT CSGT CAGT CTCTCGG

Z. armantum GACGCTACGAACGTCTCCGCAGCCGG

rbcl SARAAZEE AR 2 2R E27380] 7153k marker nucleotide 2+ 127

21170 1A & (

=<
w
2

X 36. rbcl DNA HIRE HI|ME v|WE S5 T 50| marker nucleotide &=

Nucleotide
Position

60 84 89 129 204 256 276 741 747 780 785 813 1080 1149 1200 1338 1466—1462

Z. schinofolium GTTGATT

Zopperitum ~ C C C el T A B C B G T A C BN A G Bt

Z. simulans C C C C T A A C A G T A Cc Cc A G GTTGATT

Z. armantum C C C C T A A C A G T A C C A G GTTTATT




o~

o Ak g Abx fARS AlS - 3 S 919 PCR
A=
)

1752 matKk 2 rbcl =

2 g1 (& 37

® 37. F 728 SCAR A=A v} =8 primer

FZG FA74 vA A
[e)

ke
o] d714<¥g 7| SCAR #Z# v# PCR F5Z-§ primer &4

Primer name

Primer sequence(5’ —3’ )

SCAR size (bp)

Specificity

7Z5-M F3-1 ACT GGG TAA AGG ATG CCT CcG . .
365 Z. schinofolium
75-M R3-1 TGA AGC CAA AAT GGA TgT TCC
75-M F4 AAT AGC TCG ATA ATT TCA TTG GA . .
113 Z. schinofolium
7ZS5-M R1-3 CGC AGC AAT ATT CAA ATT AAT CTG
75-M F4 AAT AGC TCG ATA ATT TCA TTG GA ) .
268 Z. schinofolium
75-M R4 TGG AAA TTT TGA GAT TTT TCA AAC TC
7Z5-M F5 CAG ATT AAT TTG AAT ATT GCT GCG . .
179 Z. Schinofolium
7Z5-M R4 TGG AAA TTT TGA GAT TTT TCA AAC TC
ZP-R F1-1 CAT GTT TGG CAT gTG CCT GC L
321 Z. piperitum
ZP-R R1 CCG AGT TTA ATT GAT AAT AAA CC
ZP-R F2-1 TGT ACA AGC TCG TAA TGA cGG o
187 Z. piperitum
7ZP-R R1 CCG AGT TTA ATT GAT AAT AAA CC
7S5-12 F2 ACC CCC TCA GGG GGG CCC G )
174 Z. sinulans
75-12 R2 GGT CCA TGA GTC CCG AAA CT
ZA-M F1 TTT TTA GAA GGG AAA AAA TTA GC
134 Z. armantum
ZA-M R1-1 AAG AGG tAT CCT TTA CCC AGC

1752 matKk L rbcl & Eo] 97144 7]4F PCR =% & SCAR §3d# ulA 7/ (28 31

g™

ol
s
L SL\‘(,.}@

7

A
e
2 ED

0\ W
. \\““ PON] . \0"“ )
5 S\V\: .,:)_)\\ 2 M\’I@\);\L)’

L
W
1. V‘V(&,‘N

) =
7N

W
Lo
ol )55)-)

2 3 4 56 7 8 91011121314151517181920112223

-

113 bp

ZS-M#HS3
-

265 bp

ZS-M#45

365bp

M1 2 3 45 6 7 8 910111213 14151617 181920212223 M
=

< 137 bp

ZP-R#7

< 321 hp
175 bp

ZS-12#17

e < 134 hp



¥ 38. Sample information according to milking methods and roasting times
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Ob #F 2 FFdH 0& 4xfF B4ANE
F 39. Sample information according to milking methods and roasting times
ANEAHR
le No. -
Sample No £33 2}-6 3] Bl
1 2% =
2 HAE S
3 Rl g2
4 Eg NEL: ANE2: A83=11:1 o3
5 ZA%E o) 2~ e}
6 Ay ol ~ 3 g}
7 i o 2~ e}
8 F (ANBS:AB6:AB7T=11:1D ol 8 g}
b Ay

D Boron trifluoride(BF3;)-methanol& ©]-&3F =43+

=
- Ak 9F 0.1 g test tubed] &% § WHEIEF=ZE heptadecanoic acid(C17:0)(1
mg/mL hexane)E 0.5 mL< 37 H7F A& 2 mLe 0.5 N NaOH-methanol¥} 3t
Al ek 110C ¢ %4 Reacti-Therm Il Heating/Stirring Module(Thermo Fisher
Scientific Co., Rockford, IL, USA)& ol&stod 103t 7FAAIZl & A2oA FE3]
W A7l & BFs-methanol 4 mL& #H7bste] &33F t33 110° Col &=9A 1A|7t
7. 718 & WIAZl fA EFHe] 2 mLe| hexaneS FH7lsle] 183F vortex
A7l & hexane =< Z. 2 mLe hexaneo] H7} @ FZ=3AL 33 H-EsHo
@2 hexanesS A&L7IAE o]&8t W& AAT s AESS ©A 1 mLY

hexaneol] o 2 utal BAS 93 AFo| AL

@ GC-FICE o] &3 At &4

- GC& Agilent Technologies 6890N “x](Agilent Technologies, Santa Clara, CA,
USA)E Al&stRer, Awike] EEE 98] SP-2560 capillary column(100 m X
0.25 mm i.d., 0.25- #zm film thickness; Agilent Technologies)& A}-&. Carrier gasZ
nitrogen (2.7 mL/min)e] °]-&. FYT4 A=V 25+ EF 250C, FAT ANE F
HHIE 10:10]31 HE7]0lA BFol2S T 49 aire AE7]A4 £ 40 mLeot
450 mL7F Z+2; ARE 28 25 RIS £7] 130° ColA S5&xF & & 79
4° C S7HA 240° CHAl X2 o= 1
BN E dae ddAd A4l #FFSupelco 37 FAME, Sigma-Aldrich Co., St.
Louis, MO, USA)& o]&3&t] Z}z+e] w5 AZte o] &8st &<l

>‘«

H:l

o
S
)
do
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19 33 ¥ 2 Aol mE g AR #4 staazviEady) 220E1Y
3 = 1: palmitic acid, 2: palimtoleic acid, 3: oleic acid, 4: linoleic acid, 5: eicosenoic acid, 6:

« -linolenic acid, 7: eicosadienoic acid.
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¥ 40. Content of the seven compounds in sample

Content (Mean+SD, % weight)

No. . . RE : - 4 4 . -
Palmitic acid Palrm’Folem Oleic acid Linoleic acid a melemc Elcosgnmc E1cosa@1en01c
acid acid acid acid
1 14.62+0.15 2.17£0.18 40.30+0.32 25.97+0.03 16.53£0.34 0.05%0.02 0.360.10

2 14.30+0.07 2.56%0.12 39.22+0.11 26.59+0.13 17.18+0.19 0.04+0.01 0.10+0.01
3 14.86+0.19 2.81+0.28 39.58+0.06 26.65+0.29 15.93+£0.25 0.03+0.00 0.14+0.01
4 14.01+0.28 2.74+0.08 38.56+0.20 27.04+0.06 17.43+0.04 0.04+0.00 0.18+0.05
5 14.47+0.05 2.78+0.19 38.88+0.23 26.24+0.02 17.43+0.06 0.04=0.00 0.16+0.01
6 13.62+0.15 2.03£1.66 38.060.09 27.08+0.33 17.78+0.10 0.04=0.01 0.10+0.01
7 13.99+0.01 2.91+0.09 39.82+0.13 26.86+0.23 16.31+0.18 0.04+0.00 0.09+0.01

8 13.62+0.15 2.91%0.16 38.68+0.09 27.30+0.37 17.33+0.22 0.04=0.01 0.12+0.00

(2) HPLC-CAD (high-performance liquid chromatography-charged aerosol detector)& ©]-&

3} /\}ZTFJ] ;(] HP/\]— H/\-l

Oh ¥% 2 ARIEol BE BHEF BHAR

I 41. Sample information according to milking methods and roasting times

NEHE
A& No. —

=& 2+ Hl
1 =45 bz
2 bl ey LRI
3 E1ES LRI
4 EF(AE1: 82 A83=11:D fretetzt
5 z=4F o 2~ 2}
6 T o 2~ 2}
7 LLES o ~~ 2}
8 g NS5 A6 AE7T=1:1:1 o 2~ 2}

(b A
(O HPLC-CAD #4 =

Cabzel AWk BA

B

o
ret

_?,]
compartment, diode array detector %! charged aerosol detector2 4% Dionex

Ultimate 3000 UHPLC® system(Thermo Scientific, USA)& ©] &3} A3}

ZHH] = quaternary pump, auto-sampler, column



- AHkake] BglE= 23C 2 F-A 5= Luna C8 ZrE(4.6x250 mm, 5 um, Phenomenex,

Torrance, CA, USA)S AR-&3+
- FYFS 10 ulolH, &4 E9 1 mLE EHF
- ol 54E 0.05% formic acid’t #HE EA3} 0.05% formic acid’l =

acetonitrileB)& TFAEHo] L3 & 7]&7] &4E ZTH= 0-30%, 72-100% B;
30-38+, 100% B; 38-39+&, 100-72% B; 39-47+, 72% B

@ A 24
a -Linolenic acid, linoleic acid, palmitic acid, oleic acid % stearic acid 5 5% 3%

FE & acetonitriled ©] €3t 1 mg/mLe 5= A%

5% EF 7.81-125.00 ug/mLe] v% WelolA AFHE AT
©® 249 A%

LOD = 33 X 415 LOQ = 10 X IS (s yaHe| £EH, Se Aol 7€)
AAYe B2AL ol §3tel 63 FUW F JUEZVAE B1G
55 % AUHS Bl AAE BAPS AF

ul(730 ug)< 3l

7]
acetonitrile 5 mL& ¥ 24 60% &< % % 30%3t vortexing¥.
W] & acetonitrile & #3Fe] 0.2 um membrane filter & 24 A&
(th 432
© A% A4 Az
- « -Linolenic acid, linoleic acid, palmitic acid, oleic acid ¥ stearic acid & 5%

%ol U@ PEA AHA ofY me) 2

b

I 42. Calibration curvers, range, LOD, and LOQ of the five compounds

Fatty acid Range Regression equation Coeffic@ent' of LOD LOQ
(ug/mL) determination  (ug/mL)  (ug/mL)

¢ -Linolenic acid 7.81-125.00 y = 0.0792x + 0.0857 0.9999 0.67 2.03

Linoleic acid 7.81-125.00 y = 0.0577x + 0.0923 0.9998 0.88 2.67

Palimtic acid 7.81-125.00 y = 0.0891x - 0.1018 0.9995 0.42 1.28

Oleic acid 7.81-125.00 'y = 0.0905x + 0.0119 0.9999 0.14 0.43

Stearic acid 7.81-125.00 'y = 0.1425x + 0.4170 0.9992 0.67 2.04
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X 43. Reproducibility on peak area of each compound

Peak area
No.
« -Linolenic acid Linoleic acid Palmitic acid Oleic acid Stearic acid

1 9.89 7.21 11.10 11.33 18.18
2 9.99 7.39 11.15 11.44 18.13
3 9.98 7.27 11.08 11.31 17.96
4 9.96 7.28 11.09 11.42 17.91
5 9.95 7.27 11.13 11.40 17.94
6 9.99 7.25 10.72 11.04 17.93
Mean 9.96 7.28 11.05 11.32 18.01
SD 0.04 0.06 0.16 0.15 0.11
RSD (%) 0.35 0.83 1.49 1.30 0.63

- 93 W RE ARl UIE AEA

3 44. Reproducibility on retention time of each compound

Peak area
No.
o -Linolenic acid Linoleic acid  Palmitic acid  Oleic acid Stearic acid

1 13.633 16.841 19.431 20.717 24.756
2 13.629 16.831 19.435 20.714 24.749
3 13.636 16.835 19.433 20.713 24.747
4 13.631 16.828 19.425 20.702 24.747
5 13.619 16.831 19.417 20.704 24.735
6 13.695 16.909 19.504 20.78 24.826
Mean 13.64 16.85 19.44 20.72 24.76
SD 0.03 0.03 0.03 0.03 0.03
RSD (%) 0.20 0.19 0.16 0.14 0.13
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X 45. Recovery test of each compound

Compounds Spiked conc. (ug/mL) Recovery (%) RSD (%)
15.63 99.00 1.76
a -Linolenic acid 31.25 99.60 1.07
62.50 98.54 1.28
31.25 100.26 0.23
Linoleic acid 62.50 101.57 0.44
125.00 101.47 0.36
15.63 101.97 0.70
Palmitic acid 31.25 100.26 0.48
62.50 100.25 0.64
31.25 101.50 0.61
Oleic acid 62.50 100.78 0.11
125.00 100.86 0.38
7.81 100.95 0.78
Stearic acid 15.63 101.21 0.68
31.25 100.76 0.33

@ 9wy A

¥ 46. Intra- and inter-day precision of each compound

. Intra-day (n=3) Inter-day (n=3)
Spiked
Observed . Observe -

Compounds conc. COnc. Precision Accuracy d conc. Precision  Accurac
(ug/mL) (ug/mL) (RSD %) (%) (ug/mL) (RSD %) vy (%)

. . 15.63 15.53 0.05 99.37 15.53 1.61 99.36

@ -Linolenic 5 o 30.74 1.57 98.37 3114 153 99.65
acid 62.50 62.23 0.09 99.57 62.85 148  100.55
15.63 15.47 0.48 99.02 15.55 0.85 99.49

Linoleic acid 31.25 31.26 1.83 100.03 31.33 1.02 100.26
62.50 63.27 0.38 101.23 63.15 0.82 101.05

15.63 15.92 0.67 101.86 16.04 1.19 102.66

Palmitic acid 31.25 30.54 0.55 97.91 30.90 2.09 98.88
62.50 61.33 0.42 98.13 62.10 0.96 99.36

15.63 15.66 1.95 100.22 15.84 1.30 101.40

Oleic acid 31.25 32.07 0.58 102.61 32.06 0.41 102.59
62.50 63.29 0.76 101.26 63.24 0.54 101.18

15.63 15.85 0.62 101.43 15.92 0.50 101.86

Stearic acid 31.25 31.46 0.13 100.68 31.68 0.73 101.37
62.50 64.23 0.51 102.77 64.12 0.34 102.59




® HPLC-CAD chromatogram
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O9 34 F5 2 FHEdd gE AxF APt HPLC-CAD Z2rntE1)
Standard mixtures (A), sample 1 (B), sample 2 (C), sample 3 (D), sample 4 (E), sample
5 (F), sample 6 (G), sample 7 (H), sample 8 (I).

« -linolenic acid (1), linoleic acid (2), palmitic acid (3), oleic acid (4), and stearic acid (5)

©® HPLC-CADE ©] &3t

2| WA

O -

oot

g 24 A

3 47. Content of the five components in samples

Content (Mean=+SD, mg/g)

Sample
NOI') «-Linolenic acid  Linoleic acid  Palimtic acid Oleic acid Stearic acid
1 0.141£0.004 3.787+0.142  0.142+0.079  3.761+0.003  3.309=0.008
2 0.163+0.006 5.614+0.138  0.138+£0.023  2.459+0.019  3.386=0.001
3 0.138+0.004 4.389+0.166  0.166+£0.093  3.793+0.033  2.872+0.001
4 0.131+0.002 3.743+0.036  0.036+£0.025  0.966+0.029  2.793+0.002
5 0.174%0.005 3.413+0.032  0.032£0.084  0.941+0.079  2.342+0.001
6 0.227+0.005 6.187+0.035  0.035+£0.050  0.563+0.080  3.101£0.004
7 0.165x0.005 5.047£0.091  0.091£0.075  1.804=x0.010 2.730+0.002
8 0.192+0.006 4.653£0.055  0.055£0.013  1.183+0.043  2.625+0.002




U Axf UE 2R 9% FA% nA

(D ITS €714 <E 719k A28 71 ¥
2016\ (1A ) /752 matk D rbcl DNA vl=EE 392 o] &3te] 7uah
SCAR Fx2 mtAE /752 |7
RAEES T
b A3
- 2016 3(1xrA %) &R3F [752 matK, rbcl DNA v} E EQQE o] &3l 73 PCR
ZZ & SCAR ##A w7 E Real-time PCR &4 5 183t /752 B9 332
o] g3l 4% REFE ZEE 4 dE SCAR #2A wA /S &3] Conventional
PCR¥ Real-time PCR &4 =S &dstr] sl =Wl - & ok = HollA
Zanthoxylum 4% 2273 ANSZXE 83 /752 4714<9E o] &3t A3 Primer
RAE MASa(Figure 3, Table 10) £ EolA AZ 13
- A" AT SCAR #2AF v SZ & primerd] F 5ol4 ASE fd AAANE
¢F 100 mge Lysing matrix ATM tube (MP biomedicals, USA)ell &o} DNeasy Plant
Mini Ki t (QIAGEN, USA)?] extraction buffer 800 uLE %] PrecellysTM Grinder
(Bertin technologies, France)E °]-&3te] 6,000 rpmollA 30% &< whstsor
A ¥ %718 DNeasy Plant Mini Kit (QIAGEN, USA) A|Z+#}7} A &3k protocolel

@ 4 9E SCAR 44 v AEe 53

M

4
i
g

NA+ Eco-dye (Solgent, Korea)7} H7F€ 1.5% agarose gel< ©] 83t 7]
d%53 F UV light AolA DNA bandE 3<lsliew, DS-11 spectrophotometer
(DeNOVIX, USA)E o]&3ta] 260 nme}t 280 nmoll A S3E=E S5t HHEFsIA =

- AN B ZHEE FE3 DNA® Figure 3. ¥ Table 1004 AA3 & 5o]|& SCAR
T2 vpA FZ8 primer 23 ©]83le] Table 103 22 o2 PCR FE&
WS ES A z3ta Table 11914 7143 =Z %7192 Conventional PCR ZZ 3}
Real-time PCR £4& AAste & Sold<S Slsty 1 AxE w4

R F 5ol SCAR Az A S8 primer 2@E o]&3ste] 459
Zanthoxylum JAAN S Control# 20161 xR 12719 AtxfF ASEE o] &34
Conventional PCR¥# Real-time PCR #41H & T3l 4279 714 AgsA 2HEst

=4 Table 10¢] primere} Table 112 WS o] &3l F AES &<

IS

1



. . N ATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGT CTTTGAACGCAAGTTGCGCCCCAAGCCTTTAGGCCGAGGGCACGTCTGCCTGGGTGTCACGCATCGTTGLCCCGLCCCALCLLCE

Z. schinifolium T R S WATACHR S WAVAIE S50 S T £ e N5 € BASCTR ST AT S T < AU SN SR U 5 i S T U IR SRR S\ T
...TA
8 {3

Z piperitum

Z simulans

PP S A D

Z armatum

Z. schinifolium||

Z piperitum

Z simulans

AAAnARaAAA

Z armatum

Z. schinifolium I

Z. piperitum

Z simulans

Z armatum

19 365. 788 SCAR AR "lA FZ-& primer &4

E 48. ITS €71A4E 7|8t dx9ds 2 44xfF F 228 SCAR #+AA oA FZ&
primer

Scientific name Primer Sequence (5’--->3") Amplicon size(bp) Note
7ZS_F1 CGC GGT TGG CCC AAA TTC
Z. schinifolium 110
7ZS_R1 CTG AGT CTC GAA ACG GAG A
ZP_F1 GCC TCC CGT GCG CTC TTA
Z. piperitum 139
ZP_R1-1 CAG GGT CCA TGA GTC CgG T
. ZX_F1 GCG GCT GGC CCA AAA TTT
Z. simulans 115
ZX_R1 GGT CCA TGA GTC CCG AAA CT
Z. armatum ZA_F1 GCC CAA AAT CTG AGT CCC C 11
ZA_R1 GGG GTC CAT GAG TCC CAG

E 49. TS €714 48 7|9k F Eo] SCAR 3 A ul# o] & PCR $F ZAHE € =71 AR

PCR composition i
PCR type (20 uL of total volume) PCR condition
~15 ng template Step 1: 95C, 2 min
Conventional | 0.5 umolL™ primer Forward Step 2: 95C, 20 s - 63C, 30 s - 72C 20 s
PCR 0.5 umolL™* primer Reverse [35 cycles]
Solg™ 2xTaq PCR Smart-Mix I | Step 3: 72°C 5 min
6155 :lrio‘i{?pliitrener Forward Step 1 95C, 2 min
Real-time 0'5 O pr Step 2: 95C, 5 s - 60C, 10 s [40 cycles]
.5 umolLL.™ primer Reverse . } )
PCR QuantiNovalM  SYBR  Green St.ep 3: stepwise melting from 75C to 95C
PCR master Mix with 1T/5 s
o|g}st EA I BHAF ATl AHEE A2 7S 5] A& F5E, #
e 2 Azxf AE gddS Frsle] SCAR 3 vl 9} real-time +4
ME olg3te] J19Ue el P RAE EYIRE WEsL A% FAR vAY
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A=3t12 SCAR m}#E o] &3+ Conventional PCR¥} real-time 41
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b 234
- Zanthoxylum 4Z(3v%, 23], 9%y D 3%) 224 A8 /752 G477 97144

1.0 kb

500 bp
200 bp

100 bp

1.0 ki

500 bp
200 bp

100 bp

1.0 kb

500 bp
200 bp
100 bp

1.0 kb

500 bp
200 bp

100 bp

106‘

>
A2
A a‘ﬁ‘a

(,c_“.‘\ ?'\? 1 6‘(0

0% | 1 2 3 4 5 6 7 8 9101112131415161718192021222324M

— — — — — — -=115 bp

-*111 e

a3 36. ITS 74k 2k x¢98 £ 778 PCR £Z & SCAR #3A wpA 7t

ol

- MEE F Eo] SCAR vlAE o] &3t HAAHEAT 715 conventional PCR ¥-gt

olygl AFEX71A 7}53 real-time PCR (QPCR) AW S F=319S. =4 FA

A AHA S £F9 PCR efficiencys Ry om, Fiage Ao 7153
3215192, qPCRAIA] SCAR mAE o] &3 B4 AFME F EojHS Fsti
(19 37, 38)



Norm. Fluoro. Norm. Fluore. Norm. Fluoro.

Norm. Fluore.

Norm. Fluore. Norm. Fluore. Norm. Fluoro.

Norm. Fluore.

1.6
12
0.8
0.4

0 B

10

Species

Slope

Efficiency
(%)

LOD LoQ

(pg/ul)  (pg/ul)

dF/dT
w

16
1.2
0.8
0.4

10

20 30

dF/dT

0

16
1.2
0.8
0.4

dF/dT

0

16
12

0.8
0.4 s

dF/dT

o
10

20 30

>y,
40 65 75 85 95

Z. piperitum

Z. simulans

Z. armatum

Z. schinifolium

371

3133

3.52

3.30

0.84

0.99

0.92

0.995287

0.998537

0.998177

0.999303

1.24 3.76

1.87 5.66

1.29 3.91

Sample name SCAR ZS Primers SCAR ZP Primers SCAR ZX Primers SCAR ZA Primers

Z5.GN
ZS_HN
75.YP
75.0)
75.5C

dF/dT

75.SGP
ZP_HD
ZP_GJ
zP_BU
ZP_HY
ZP_UL
ZP_DG
ZP_GY
ZX_WD#1
ZX_WD#2
ZX_WD#3
ZX_SGP#1
ZX_SGP#2
ZX_SGP#3
ZA )
ZA_U)
ZA SC
ZA GS
ZA D

dF/dT

dF/dT

dF/dT

60125 + 1748
87529 + 11450
232847 + 26588
31347 + 11171
17404 + 43381
112629 + 1201.6

0.0 +

0.0
0.0

+ 0.0
+00
+ 0.0
+ 0.0
+00
+00

0.0

+00
+00

0.1
0.0
0.0

+ 0.0

6

00 +
00+
00 +
00 =+
00+ 00
00 + 00
6854 + 14162

[IE=-IE -1}
o o o o

16715.6 + 2726.3
13688.6 + 272.3
241941 + 54455
13931.7 + 2505.9
10564.8 + 2375.1

372942 + 16097.6

00+ 00
00+ 00
0.0 + 0.

(o]

0.0 + 0

0.0+ 00

0.0 £ 0.0

0.0 =00

00 + 00

00«00

00«00

0.0+ 0.0

0.0+ 0.0

0.0+ 0.0

0.0+ 00

0.0+ 00

0.0+ 00

0.0 £ 0.0
138375 + 2381
294276 + 17779
15120.8 = 17794
457479 + 19531
161525 + 813.1
294113 + 47026

03 00

02+ 00

0.0 + 00

01+01

0.0 + 0.0

00+00
0000
00+ 0.0
0.0 + 0.0
0100
00 +00
0.0 + 00
0.0 + 00
0.0 + 00
00+ 00
0.0 + 0.0
0.0 + 0.0
0.0 + 0.0
0000
00+00
00+ 0.0
00+ 0.0
00+ 00
0.0 + 00
4456.6 + 1005.0
100426 + 363.5
32222 + 10818
900.5 + 489.7
3047.5 + 9923

AxQ8 F 7EL real-time BAY F EolAd A
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39.

Control Plant Sample

o> ay o
-0 s A\ A
‘\'\“6 PR N ¢ Zanthoxylum Oils
< Q\Q 5\«\ 2%
M 1 - i " i1 2 3 4 5 66 7 8 9101112 M
.
=
—|
= <110 bp
-
-
—
. <139 bp
=
—3
—
- <115 bp
S
=
—
- <111 bp

AZ2YE 719 F WEE SCAR FAA AR 04T 424 719 AF L HAF
£ %y

Primer ] L6
SCAR ZS Primers SCAR ZP Primers SCAR ZX Primers SCAR ZA Primers 5 1.2 =
Sample Y os E
£ o
0il #1 31+ 1.4 0.0+ 0.0 0.0+ 0.0 0.0 +£0.0 S o4 /
- L
0il #2 1.4+0.4 0.0+ 0.0 0.0+ 0.0 0.2+0.0 10 20 30 a0
G 16 e
0il #3 6.4+1.1 0.0 + 0.0 0.0+ 0.0 0.0 + 0.0 g 12 3 -
= T
i . 08 o
0il #4 27.7+12 0.0 + 0.0 0.0+ 0.0 0.1+ 0.0 £ s
zo 04 P
Oil#5 4882.5+ 1270.5 0.0+ 0.0 0.0+ 0.0 0.0 + 0.0 o:ﬁ_l_o,______d
Oil#6  149.6 +34.0 0.0 +0.0 0.0 +0.0 0.0 + 0.0 g 16
g 12 .
0il #7 105.9 + 39.9 0.0 + 0.0 0.0 + 0.0 0.0 +£ 0.0 = 5a 2
£ L]
Oil#8  133.9+23.6 0.0 + 0.0 0.0 + 0.0 0.0 + 0.0 2 O
(1 =
oil#9 5.0+ 1.0 0.0+ 0.0 0.0+ 0.0 0.0 +0.0 iE 20
g v
oil #10 244408 0.0 + 0.0 0.0 + 0.0 0.0 + 0.0 s 12 =
‘é 0.8 =
0il #11 157+ 0.8 0.0 + 0.0 0.0+ 0.0 0.0 + 0.0 El L
-
0il #12 33+0.1 0.0 £ 0.0 0.0+ 0.0 0.0 + 0.0 0 10 20 30 40
Cycles
i B S S = O =) = u 9 &5 O B 3
19 40. Real-time PCR #4H& o] &3 4z2f 71 AF € FAS EY4o95F 32



4. 3APAL A2 VISAHAE 74 2 A5 54 A+
7h Az 7Rl e 4 2 AEHE 239
(1) LC-Q-TOF-MSE& o] &3 4tz g 55 AR =29
b A48
@ ACQUITY UPLC system(Waters)oll 2% Impact HD Q-TOF Mass Spectrometry
(Bruken)& o]-&3ld 70% EtOH 4tx=gr] =& &4
@ Waters BEH C18(1.7um, 2.1x100mm) ZH-S ©]-&3td om Agwjol+= 0.1% Formic acid
7138k water, B&W] 2+ 0.1% Formic acidE 7713+ ACNS AH&3F4t) inject BHF2
3.0 uL, Flow ratex= 0.35 mL/min, 28 2%+ 40EE FA 5P oH, ZAv= oty &

9] Flow condition®} o] %13)

X 51. Flow condition of mobile phase

Time (min) A (%, vIv) B (%, vIv)
0 95 5
3 95 5
8 70 30
15 50 50
16 1 99
18 1 99
20 95 5

@ Mass spectrometry+= positive modeol 4 mass range 50-1000= =73} 2 ¥, capillary
voltage, +4500 V; end plate offset, 500 V; nebulizer gas, 1.5 bar; dry gas, 5 L/min
at 250° C&2 A¥3s}9d 2™, Nitrogen 7}2~E drying, nebulizing®} collision gasZ A}
£3 o, MS/MS #2448 3% Alo]Z 2 fragmentationo] HE= AA

@ Mass bank of North America databases®] %% dlo]E]e} MS, MS/MS pattern<

Hl sty & 5%



() 442

(D LC-Q-TOF-MS spectrum %

Al

106
€ y 1st analysis
85 —
4
y Jq
o 2 ] & 8 10 12 14 16 18 Time [min]
[ KIONM_Fruiis 70% BHOHex 1. BEG +AI NS
Intens.
=1 n
o Z2nd analysis
3 —
2_
o —% T T T T T T T T T T
o 2 a =] 8 10 12 14 16 18 Time [min]

[— KIONM_ Frunts 70% EROH ex 2 BPC A1 MS

1% 41. LC-Q-TOF-MSE ©] &3 4% dnj

z25




E 52. LC-Q-TOF-MS profiling of sample

RT MS Identified compounds Mode
0.54 175.118 L-Arginine [M+H]+
0.64 130.0852 DL-Pipecolinic acid [M+H]+
0.81 130.0487 delta-Aminolevulinic acid [M+H]+
0.82 136.0607 Adenine [M+H]+
0.83 180.1003 Salsolinol [M+H]+
0.83 182.0796 L-TYROSINE [M+H]+
1.21 177.1011 Serotonin [M+H]+
1.63 166.085 Phenylalanine [M+H]+
2.62 151.0377 (R)-(-)-mandelic acid [M+H]+
2.88 165.0529 p-coumaric acid [M+H]+
3.14 205.0958 D-TRYPTOPHAN [M+H]+
3.94 190.0485 Kynurenic acid [M+H]+
4.33 209.1253 Pilocarpine [M+H]+
5.01 225.074 Sinapic acid [M+H]+

NCGC00160249-01!2,3-Dihydro-6-Methoxy-4-Methyl-2-
6.18 246.11 Do [M+H]+
Hydroxyethylfuro[3,2-c]quinoline
6.29 193.0483 Scopoletin [M+H]+
6.82 147.043 Coumarin [M+H]+
7.82 195.0638 trans-4-Hydroxy-3-methoxycinnamate [M+H]+
8.13 288.1558 Etodolac [M+H]+
8.17 272.1616 Napropamide [M+H]+
8.21 197.0792 ortho-Chlorophenylpiperazine [M+H]+
MLS001049015-01!4,8-dimethoxy-9H-furo[2,3-b]quinolin
8.51 246.0735 [M+H]+
-7-one
8.8 177.0529 4-Methylumbelliferone [M+H]+
9.77 217.0478 Methoxsalen (Oxsoralen) [M+H]+
9.78 260.0896 Skimmianine [M+H]+
11.34 175.0367 4-Methylumbelliferone [M+H]+
12.59 223.059 Trinexapac [M+H]+
MLS001401402-01!(+)-3-Hydroxy-N-methylmorphinan
12.7 258.1827 [M+H]+
D-tartrate
13.35 242.1157 Mefenamic acid [M+H]+
15.51 193.0482 3-Hydroxy-4-methoxycinnamic acid [M+H]+
15.72 211.1083 Dihydrochalcone [M+H]+
15.72 267.1697 Triisobutyl phosphate [M+H]+
16.53 281.2447 Linoleic acid [M+H]+
17.99 221.1522 3-(8-hydroxyoctyDphenol [M+H1+




@ Figure 13} Table 29| $X AE E2Z FoAf intensityZ} 200000]721
HEHS oo} 25

FFF72 ms/ms pattern ¥ 3|

Zu 4

iz
Lo

MS2 spectra Precursor: 260.08948 Measurement M52 spectra Precursor: 1751179 Measarement
45 260.0899 - 1751173
50+ so0
227.0565 116.0695
§ 245,062 130.0965
5 | P 158.0908
H 159.9676 . I, 97.0751. h )
/ [
£ Ed
&
50+ -
100
100
00 0 200 20 60 s . 100 1‘10/ YTy 160 180
e Reference
m/z Reference
Skimmianine L-Arginine
MS2 spectra Precursor: 166.08537 Measurement MS2 spectra Precursor: 180.10011 Measurement
120.0801 163.0736
1001 e 180.1001
145.0633
504 50
Y N 123.0424
b g
3 3 ’
91.0534
: 103.0538 | 1310485 149.0582 16,0852 H T T T
2 i [ ‘
] g
& E
50 50
100 100
80 100 120 140 160 W 60 80 100 120 140 160 180
m/z Reference m/z Reference
Phenylalanine Salsolinol
MS2 spectra Precursor: 193.04826 Measurement MS2 spectra Precursor: 197.07921 Measurement
100 193.0482 100 197.0793
178.0249
50+ 50
E § 182.0555
2 3 139626 1360504 167.07
Il s sy 100 L | : el i
- s \
S S
2 &
50- 50
100- 100
50 100 120 140 160 180 200 60 % 100 120 140 160 180 200
m/z Reference m/z Reference
3-Hydroxy—-4-methoxycinnamic acid or tho-Chlorophenylpiperazine
MS2 spectra Precursor: 205.09584 Measurement MS2 spectra Precursor; 267.16965 Measurement
100 188.0692 100 98.9837
146.0586
50 50
3 g 155.0451
é 118.063 ’§
H 52.2524 89.9544 | | I [ 204.1355 5 ‘ 173.0559 2111077 260.1127
H = ! H
£ H
& g
50 50-
100 100
W 60 80 100 120 140 160 180 200 220 50 100 150 200 250
m/z Reference m/z Reference
D-TRYPTOPHAN Triisobutyl phosphate

13 42. LC-Q-TOF-MS/MS pattern



(2) GC-MSE ©] &3k Az At £4

Oh ddy

o H
O As HH
¥ 53 ARAEYE Alg AHH

ARAE REE g
ZE FOH 11

TAE A 12

NEFED FATT 13

2016 :‘55@' ‘IQI’?:IL?:ILEF 1-4
AApd = e s R 1-5
HAE o =A 1-6

MES(@z) A=A 1-7

PN R 1-8

2 2-1

TAE A 2-2

AMEZ(CEE) F9LE 2-3

2017 :15_:-?:}' %C‘J"Jf—‘} 2-4
@i = =A% A=AGT 2-5
TAF o= FE 2-6

NEF@Z) o= A g 27

5 A=A 2-8

=T FaaH 31

TAE FERE 3-2

NEZ@E) Fod 3-3

2018 ;6_:?:]' %%L%LZ‘} 3-4
Bahd = EX Erp e 35
WAE o de AT 3-6

MES =) A=A 37

ESE PN B 3-8

@ HAAE
- 25 mge] oil AlE+S ImL+0.5N NaOH(in MeOH) 1.5 mL -> 100C 5& 74
- ¥7Z 3 14% BF3 in MeOH(aqg) 2 mL ->100C 30& 714
- Y7 3 isooctane 1 mL ¥ & 30%
- NaCl (Con. aq) 5 mL ¥ ZI& 30x
- &% 9 NaSO & 53943 & GC-MSEA]
- STD MIX+ serial dilution (5~671 &%)
- STD¢} Samples =& Hlw sl dilution
® GC-MS B4 =7
I ZZetEOY Y 21 A4 B4 Al C18:3 (Linolenic acid, n3 cis)a} C20:1

(Eicosenic acid) % C22:1 (Docosaenoic acid), C20:3 (Eicosatrienoic acid)e} C20:4



(Arachidonic acid)e] E&=+= 1.0 o] & B4 =4 AA

- Z+9] . Agilent '112-88A7’

i=]
A=
- ZAHEE 0 100CoA 483 AR § 3C/mine] Bl&2 240C7HA] 255 dsAl7]aL

h A4
(D TIC chromatogram
- 12.4%, 1938, 20.6%, 23.3%, 24.4%, 26.1%, 28.3%, 28.6mholA estragole,
palmitic acid, palmitoleic acid, stearic acid, oleic acid, linoleic acid, linolenic acid,
cis-11-eicosenoic acid’} 2tz A&
- TIC chromatogram (0.0-40.6 min)

on Alunikaney
RREL IO S AR Y - SN L R

Hah¥

=
=ao ‘ =i
mae oz 1T ez - e mzr fzae= | o-as = TiTw TEa e =t XrEy IE
ars g s vy |38 S TE i3y e e D _| 25 3=z _l == = = x s 3=
T T T T T T T T T T T

= 24 = = = == £} = =

e ]

19 43. TIC chromatogram (0.0-40.6 min)

- TIC chromatogram (12.0-30.0 min)

S s Ecosnn

5 -
-
Z =
£
2 =
— S .
- == = == = |3z Fear T RT3 ITIT. ' 2
B s s cas  ds s v wm mal| =S hen__ ssvndjas (S am ==l
T T =

19 44. TIC chromatogram (12.0-30.0 min)



@ ®EFF MS spectrum (& 54, 55)

F 54. Retention time, m/z, and MS spectrum of each component

R —
etentlgn time Compound m/z MS spectrum

(min)

12.4 Estragole 148.09 | i-

19.4 Palmitic acid | 270.24 | i-

Blieg el s hpgaTls 5
20.6 Palmitoleic acid | 268.27
23.3 Stearic acid 298.29




F 55. Retention time, m/z, and MS spectrum of each component

Reten‘uqn time Compound m/z MS spectrum
(min)
24.5 Oleic acid 296.29
26.2 Linoleic acid 294.27
28.4 Linolenic acid 292.23
Cis-11-FEicosenoi i
28.6 ¢ acid 326.37

© &4 (F=ZEAH)
- Al B5 oleic acid, linoleic acid, linolenic acid”} °F 80%7}#& =A%
- EstragoleS A 9|3k A 4ke] &3Fe B, Eskx| 4k (palmitic acid, stearic acid)
3 Ex3pAu4F  (palmitoleic  acid, oleic acid, linoleic acid, linolenic acid,

Cis-11-eicosenoic acid)e] Hl&<2 gk 1.5 A=<



¥ 56. Content (ug/mg) of the eight components in each sample

Compound
Sample Palmitic Palmitoleic Stearic Oleic Linoleic Linolenic cis-11-Eicosenoic
Estragole

acid acid acid acid acid acid acid
1-1 0.18 1.2 2.02 1.74 39.85 29.52 15.08 0.41
1-2 0.26 13.05 2.09 1.89 38.84 27.41 16.13 0.34
1-3 0.42 13.23 2.23 1.66 39.99 27.31 14.77 0.39
1-4 0.39 13.11 2.28 1.61 39.74 27 .68 14.83 0.35
1-5 0.20 12.91 2.18 1.65 37.42 29.22 16.06 0.37
1-6 0.19 12.04 1.77 1.96 37.24 28.39 18.03 0.38
1-7 0.44 12.80 2.05 1.63 38.98 27.82 15.91 0.37
1-8 0.33 12.53 1.94 1.69 38.22 28.98 15.92 0.39
2-1 0.13 13.47 1.99 1.72 40.04 26.53 15.82 0.31
2-2 0.15 12.98 2.33 1.35 38.71 27.20 16.93 0.35
2-3 0.22 13.90 2.39 1.38 39.19 27.10 15.50 0.32
2-4 0.14 13.19 2.13 1.49 39.07 27.33 16.35 0.30
2-5 0.17 14.32 2.28 1.47 39.72 25.60 16.21 0.23
2-6 0.17 13.12 2.27 1.44 38.03 27.62 17.01 0.34
2-7 0.74 13.33 2.19 1.29 39.47 27 .51 15.20 0.26
2-8 0.37 13.73 2.23 1.32 39.13 26.72 16.23 0.28
3-1 0.26 13.28 1.79 1.75 40.11 27 .56 14.85 0.39
3-2 0.14 14.28 2.70 1.43 38.12 27.28 15.79 0.26
3-3 0.32 13.09 2.34 1.30 37.33 29.43 15.93 0.27
3-4 0.19 13.61 2.22 1.51 38.71 27.91 15.55 0.30
3-5 0.28 12.17 1.52 1.73 38.88 29.18 15.81 0.42
3-6 0.26 13.14 2.50 1.38 37.02 28.43 17.02 0.24
3-7 0.36 12.47 2.19 1.24 35.89 30.42 17.20 0.23
3-8 0.34 12.72 2.07 1,42 37.88 28.88 16.44 0.25

(D) H2AE FAE BYd 2212 2 2 2
Oh 4z B Bz FAF A% -0 S AE PR FEE 444 0 s A%
0179QAEE) BT FAA A A Tl I3 ARAGel T A=

=29 (Zanthoxylum simulans Hance)g Z3tste] Abzxuy, Zauy, 29Uy, Az
Egst= 4T i FAA vAE ARSI, ATl FEolA A2 olgsk=
sx(Z bungeanum® FTAANA 73 7IEe 22 B 9o YERAM 4=
7Feddel HE FxdE dilstd F=e s I} AR, =

Mz 4Fe e F32 2E w7 iEe A s on, idd SCAR A
A E o]g3sky Conventional PCR #4WH 3} real-time #4Hol it 225 H7ket
A

A5e T3

O Arz2uUs, 22U, gz, gtz EE 732 v NE(EE HAEcE A W)
A

A, =z
b AL
- 2017AQRAEE) FAA wbA AEe] o] &g AxuF, ZIUF W Aix 3T
T4 B2 FAA EY RS fal S Az A ERRE SxE AE
3l oA oF 100mgS Lysing matrix A™ tube (MP biomedicals, USA)ol| o}



DNeasy Plant Mini Ki t (QIAGEN, USA)2] extraction buffer 800 uLES o]

Precellys™ Grinder (Bertin technologies, France)E o]&3to] 6,000 rpmollA 30%

ot npafstgd o o] A x71S DNeasy Plant Mini Kit (QIAGEN, USA) #) ZH=}

7} A &3 protocolell wel F=Z32(Table 6)

- &3 DNA+= Eco-dye (Solgent, Korea)7} #7}e 1.5% agarose gelS o]-&3slo] 2
Y53 F UV light 4ollA DNA bandE &<13}% 2™, DS-11 spectrophotometer

(DeNOVIX, USA)E o]&3le] 260 nme} 280 nmoll A S3E=E S5t AHEsIA =

¥ 57. Zanthoxylum 4F A= 2 @ HHGAIAE A A3 thAE 2 AR)

No. Scientific Collection site Voucher number NCB.I Abbreviation
name accession
1 Seongsan, Gangneung, Gangwon-do KIOM2012KR11-21 MH321526 ZS_GN
2 Gyegok, Haenam, Jeollanam-do KIOM2012KR14-13 MH321527 7ZS_HN
3 Zanthoxylum Danwol, Yangpyeong, Gyeonggi-do KIOM2012KR4-17 MH321528 ZS_YP
4 Schinifolium Dongseo, Yuseong, Daejeon KIOM2012KR5-17 MH321529 7S_DJ
5 Gonyang, Sacheon, Gyeongsangnam-do KIOM2012KR9-12 MH321530 7ZS_SC
6 Saekdal, Seogwipo, Jeju-do KIOM2012KR8-45 MH321531 7ZS_SGP
7 Agyang, Hadong, Gyeongsangnam-do KIOM2012KR12-44 MH321532 ZP_HD
8 Banpo, Gongju, Chungcheongnam-do KIOM2012KR13-35 MH321533 ZP_GJ
9 Songnisan, Boeun, Chungcheongbuk-do KIOM2012KR13-23 MH321534 ZP_BU
10 ZAnthoxylum i Hamyang, Gyeongsangnam-do KIOM2012KR6-14  MH321535  ZP_HY
plperitum
11 Buk, Ulleung, Gyeongsangbuk-do KIOM2013KR5-47 MH321536 ZP_UL
12 Gachang, Dalseong, Daegu KIOM2013KR10-38 MH321537 ZP_DG
13 Ongnyong, Gwangyang, Jeollanam-do KIOM2013KR2-22 MH321538 7ZP_GY
14 Hangyeong, Jeju, Jeju-do MBC_KIOM-2016-375  MH321539 ZA_]]
15 Geunnam, Uljin, Gyeongsangbuk-do MBC_KIOM-2017-1 MH321540 ZA_UJ
16 Zanthoxylum Miro, Samcheok, Gangwon-do MBC_KIOM-2017-2  MH321541  ZA_SC
armatum

17 Hai, Goseong, Gyeongsangnam-do MBC_KIOM-2017-5 MH321542 ZA_GS
18 Gogun, Jindo, Jeollanam-do KIOM200701000313 MH321543 ZA_JD
19 Jiangjin, Chongqing, China KIOM201201005616 MH321544 ZB_JK
20 Zanthoxylum Sichuan, China KIOM2018-GM MH321545 ZB_SC#1
21  bungeanum Sichuan, China KIOM2018-WG MH321546 7ZB_SC#H?2
22 Sichuan, China KIOM2018-ON MH321547 ZB_SC#3

- B2 ) AEY ITS2 73 AVIAE BRE GRS QS 1adEet 22 WY
o7 /752 9IS PCR £Z& 3sl¥om, PCR 4L % 40 uL'e® 15 ng9
genomic DNA, Z+ 0.5 umolL™t¢] /762-S2F (5° ATG CGA TAC TTG GTG TGA AT
3’ )¢} ITS4 (5° TCC TCC GCT TAT TTG ATA TGC 3’ ) primer 12 aL Solg™
2xTaq PCR Smart-Mix I (Solgent, Korea)S Z3tsle] wb-&HS Al x319al, PCR
HF-S-© 32x3 ProFlexTM PCR SYSTEM (Applied Biosystems, USA)S o] &3}e] 95C



[2% 13], 95C/18-53TC[40=-72C /1% 353] W&, 72C/5% 13 ZHOo=E %+

S ITS2 AR F-919] SE4HES DNA 971449 45 9l 1.5% agarose gel “dollA
100 bp DNA ladder (Solgent, Korea) markere} 7 #7953t d4d W= 272
Z2Z5 8§72 PCR ZEZ2E2 343519 Gel Extraction Kit (QIAGEN, USA)E o] &
tol AA$ H pGEM-T easy Vector Systems (Promega, USA)ol 4343 <-.

# 42 Hit blue competent cell(RBC science, USA)el & gst % ampicillina}
X-gal/[IPTG7} A7} LB agar WA o] =23l oF 18AI17F viFer & 2z A

0

ofN o
12
IAs
i

il

R

¥ white colony= E<EAEC] SP6 primers o] &3t G714 E E4

o
o
Bl
ol
£

A7NMYE HRE Fragon, 2 AsdE 249 colonyd G7|AES Hlwald
HZE FAsA=

N

- HE FAEH AR, 29U, Fx, Az /752971 9S Hske] 1apd =9
AN LS FAE Y

- Conventional PCR %8 SCAR FZ A} v}A 71¢3} o] & ©]83 Real-time #41H
M 98 A2V, 20U, stx, bR 4% 152 9714 E S vlasta F
Eold 715 =Z3ste SCAR whA FZ-& primerE BAstal A28kl

- A" 45 SCAR ## A vl FZ & primere] £ ol HAIFES {3 WAANE
°F 100 mgS Lysing matrix A™ tube (MP biomedicals, USA)oll @o} DNeasy Plant
Mini Ki t (QIAGEN, USA)¢] extraction buffer 800 uLS o] Precellys™ Grinder
(Bertin technologies, France)ES ©o]&3}e] 6,000 rpmellA 30% F<F wastd o
] %78 DNeasy Plant Mini Kit (QIAGEN, USA) #|2t#}71 A 3-8 protocol ol

O

i)
rlo
=
i
o
fru
I
[m
o

[

k)
LI

1~ _1}1,

>
1:1%

=
- %3} DNAE Eco-dye (Solgent, Korea)7} 3 7}9 1.5% agarose gelS o] &3l
1953 & UV light “FollA DNA bandE &<13t% 2™, DS-11 spectrophotometer
(DeNOVIX, USA)E o] &3] 260 nme}t 280 nmoll A &F =& S5t ATF3A S
- Table 62] YAASZHE FE3 DNASH A7IAE vHlws T3 A% F 503
SCAR 27+ w7 ZZ-& primer 23S o] &3t 2apdxe} e iz whjog
PCR % & 4$-E& #|x3sla Conventional PCR %3} Real-time PCR +#

Aol F Sol4e Sty 1 ARE B

of m{)ll

N



SRLEE
L ITS2 AANAE BAAT AT, 24T, Hx % NE T gl ssd

Marker nucleotide Z}+ 17, 7, 6 2 97§ {1 XA &<l

E 58. AA=UF 5 FAE 4F 9] /752 DNA HiE= F 5o] 971MdE AR

N‘;)CO'SeiOtti'O(:]e 46 119 129 130 132 133 140 172 177 178 179 200 201 229 255 257 258 264

sz o [l cJEl - T- m
EX .A -A/C-— c ---T

4% ¢ A C T T-T
MME C A C T C Illl Illl c c Illl T Illl 6 T

N;gé‘??me 072 276 278 280 284 285 287 294 295 301 304 307 309 314 318 319 321 330

G
G
A

T T
T A T
-

10 20 30 40 s0 6o 70 8o 90 100 110 120 130

GN ATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCT TTGAACGCAAGTTGCGCCCCAAGCCTTTAGGCEGAGGGCACGTCTGCCTGGGTGTCACGCATCGT TGCCCCGECECACCCCCE

Z. schinifolium

Z. piperitum
Z. armatum

Z. bungeanum

140 150 160 170 180 190 200 210 220 ago 240 250 260

GN  ccCGGGGGCTTGGCGGCGAGGGEGGATAATGGCCTECCGTGCGCTCECCGCTCGCGGTTGGCCCAAA TTECEAGTCCCCGGEGACCGGAGCCGCGACGATCGGTGGTGAAAACAAACCTETEGAACACAC

Z. schinifolium

Z. piperitum

Z. armatum 7

oonon

AAAAARARAARARAA D
ok ok ko o ke

Z. bungeanum ZR_SCr

270 280 290 300 310 320 330 340 350 360 380

fl Z5-8N csrcecsTecce segreT T TCAGKGA T6a TCCGCGCGAGCGG CGCTCGCATCGCGACCCCAGGTCAGGCGGGATTACCCGETGAGT TTAAG

Z. schinifolium zssc

Z. piperitum ZBCy T

y
ZA_SC
Z. armatum ZaZJD

Z. bungeanum H e

ZB 5C#3

39 45. Zanthoxylum 4%2) ITS2 +3+ €714 4 &4



¥ 59. /752 & 5°] 9714 <¥E 719k SCAR f# A vl# PCR FF-& primer FH

Amplicon size

Scientific name  Primer sequence (5° -3 ) Marker name (bp)
— 7S 1 CGC GGT TGG CCC ARA TTC
Z. schinifollim —¢=pT——CTG AGT CIC GAA ACG GAG A 2%l 110
. ZP_F1 GCC TCC CGT GCG CTC TTA
Z. piperitum  — 52T CAG GGT CCA TGA GTC CGG T ZP#2 139
ZA F1-1 GCC CAA AAT CTG AGT CCG C
Z. armalunm  —7F T GEE"GTC CAT GAG TCC CAG ZA%3 111
n gy OTG AAR ACA AAC CTC TCG
Z. bungeanum - AGC TA /ZB#21 100
7B R3 GGG TCG CAA TGC GAG CA
X 60. /752 G714 <9 71¥E £ Eo] SCAR 2R vul# o]& PCR £F XAE 9 X4 AR

PCR composition

PCR type (20 uL of total volume) PCR condition
~15 ng template Step 1: 95C, 2 min
Conventional | 0.5 umolL™ primer Forward Step 2: 95C, 20 s - 63C, 30 s - 72C 20
PCR 0.5 umolL ™ primer Reverse s [35 cycles]
Solg™ 2xTaq PCR Smart-Mix I | Step 3: 72°C 5 min
~15 ng template . :
. 0.5 umolL™ primer Forward Step L 95:C’ 2 min
Real-time 0.5 ao Step 2: 95C, 5 s - 60C, 10 s [40 cycles]
.5 umolL.™ primer Reverse . )
PCR Step 3: stepwise melting from 75C to 9

QuantiNovaTM  SYBR  Green
PCR master Mix

5C with 1C/5 s




e—‘}“\ﬁ“

o
Z- o v .7)_‘0“

(C2N ]

= 4 5 O 7 8 9 10 11 12 13 14 15 106 1718 19202122]\/[

<- 110 bp

B)

<- 139 bp

<

<- 111 bp

D)

et N < 100 bp

19 46. [TSZE 97144 7% PCR $F& ¥ 5] SCAR #3872 wA Ad
A) Az, B) =9, (O Mit=x, D) stz

) (B)

1.6 — 1.6
— : Z. piperitum

=] P B R —
= 1.2 Z. schinifolium = 4 1% P
EE’ \\ . ﬁﬂler three 5 \ 7/4 Other three
s 08 / " Zanthoxylhumn = 08 7/ Zanthoxylum
5 o Y species g / / species
“ il [F— L N = = 0'4‘11::&301; ¢
o 10 20 30 40 o- 10 20 30 40
Cycles Cycles
©) (D)
S 1.6 0.8 Other three Zanthoxylum specie
3 gz Z. armatum P — '—7 8
é i /’Other Hien 3 Z. bungeanum
= 0.8 // /Zanﬂlo\'yhtm E 0-4
= -./ v g )
5 4/ /.~ species =
= 0.4 " P/ P y ,_E Threshold /
y———————— - —_—— = = =—
10 20 30 40 o 10 20
Cycles Cycles

9 47. /Y F Eo] SCAR v}pAE o] &3 real-time PCR 4% 713
%35 o] u}y ZP#2, (C) /Mitx Eo]
nl7 ZA#3, (D) 3% Eo] nl7 ZB#21

[e)
ZEo|A F9l. (A) 42 Eo] ntA 7S#1, (B)

SCAR primerZ AA3sta, ©o]E Primerz%

Conventional PCR #4¥H oz 313t Ay SCAR primere= AFxuUF, 23 UH,

Ntz 4% 242

1

o\
i
Ao
=2
X

stz 4

Shi= Zanthoxylum 4% 2273 A &9
How QrIAEEs Hole FHAAE
o] g3t 4F] Ttk F EoldE



£ 61. /I'd SCAR vlAE o] &3t real-time PCR £4W 7/ & ZAFAH £4

Marker name Slope Efficiency (%) R
ZS#1 3.28 £ 0.03 101.3 £ 1.5 0.99629 + 0.00065
ZP#2 3.35 £ 0.03 98.6 £ 1.1 0.99908 £ 0.00045
ZA#3 3.34 £ 0.01 9.0 £ 1.0 0.99485 + 0.00516
/B#21 3.35 £ 0.10 98.6 £ 4.1 0.99652 + 0.00222
Mean values + standard deviation (n=6)
A) e ~ior 109 B) o =
g 0.4 108, XA A A NTC B e Z NTC \i
Threshold e " & ~/ ——
©) (M)
=3 8 =\
i = 6 R\
E E-g 4 = — //
S = ———— “'Nr1C
o ~/ T
x) a
=} 6
E -
((€3) (1)
s &
S8o 85 9o 95
Degree

I3 48. 71 SCAR vlAE o] &3 real-time PCR E4Y /M 2F FAFAH £
(A, C, E, G) real-time PCR cycling, (B, D, F, H) melting curve analysis, (A, B) 4t%, (C, D)

=29, E, B Mz, G B sk=.

ATE AR, 29Uy, dx 2 8z ZE8{ SCAR primerE o] &3
real-time ¥y 2] AFEA S T FEHAFAES A 27 98.6%~101.3%2] 2l
B4 =& 7Y A4S gAFo2HA, Axfo ALY FAECl EUEHRE
gtelo] 7}53 real-time A& it
@ A2AE FAS EUAF S A FHA HEE U 4 AS(OAET HBR

MEE At FRA v HS: A JA8)

o) AL
-ARFS 2adtd A FAE F 5ol3 SCAR 382 w7 SF & primer 28-S
o|-gsted 4F 9| Zanthoxylum A A& Control¥ 20163 &R 3 12719 A= Al



& o]&3}e Conventional PCR¥} Real-time PCR EAHE &3 =G99 7|9<&
e

deA F WEy 8

H
(@)
o
=
<
D
=
=
o
=
=3
g
o
>}
2
X
HH
of
@
B
BN
o=
2
=
=)
b
Jo
ok

CA)
1.0 kb —
500 bp —

100 bp — 110 b

=) 1.0 ki —
500 b —

100 bp — 139 bp

) 1.0 kb —
500 bp —

100 bp — 111 by

i B )
o« 1.0 kb — B

500 bp —

100 bp — 100 b

9 49. 7i2d SCAR wAE o) &3 Az 71483

¥ 62. SCAR 1}AE o] &3 A= 7193849 conventional PCR @ gPCR ¥4 A3}

Species identification result

No Product form Real-time PCR .
(quantification; copy number) Conventional PCR
1 Expeller Z. schinifolium (343 £ 45) Z. schinifolium
2 Expeller Z. schinifolium (265 + 58) Z. schinifolium
3 Expeller Z. schinifolium (1,626 £ 230) Z. schinifolium
4 Expeller Z. schinifolium (7,538 + 351) Z. schinifolium
5 Oil press+10% pericarp Z. schinifolium (3,372,712 £+ 309,174) Z. schinifolium
6 Oil press+10% pericarp Z. schinifolium (45,663 + 6,810) Z. schinifolium
7 Oil press+10% pericarp Z. schinifolium (29,508 =+ 2,454) Z. schinifolium
8 Oil press+10% pericarp Z. schinifolium (39,185 =+ 5,944) Z. schinifolium
9 Oil press Z. schinifolium (1,021 + 89) Z. schinifolium
10 Oil press 7. schinifolium (6,608 =+ 882) Z. schinifolium
11 Oil press Z. schinifolium (3,942 + 282) Z. schinifolium
12 Oil press Z. schinifolium (725 + 118) Z. schinifolium

Mean values =+ standard deviation (n=3)
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7h Abz S 71wl g ot
(1) GC-MS& o] &3 bz A WA &4
btz AA e
- 25 mge] oil AE+S ImL+0.5N NaOH(in MeOH) 1.5 mL -> 100C 5% 7}<€
- W7zt 3 14% BF3 in MeOH(aq) 2 mL ->100C 30%& 7}<€
- W¥7ZF % isooctane 1 mL ¥ F& 30x
- NaCl (Con. aq) 5 mL ¥ X& 30%
$% 7 NaSO/Z 538 ¥ GC-MSE4]
- STD MIX+& serial dilution (5~671 &%)
- STD<¢} Sample's =& Bl sle] dilution

(b)) GC-MSE&EAM =4
- Z+9] . Agilent '112-88A7’
AF2= @ 225C
- ZH 25 0 100C oA 4823E 723 & 3C/ming BIE&= 240C7HA] =

.

Pﬂ
i

o] 15% o7 A

K

(th GC-MSE o] &3+ Ab2G A hale] &ekia
- Selected ion mode (SIM)S ©]&3F ShaFiEa] AlA

- Majord & #152] FFEH AA

of

- Palmitic acid, palmitoleic acid, stearic acid, oleic acid, linoleic acid, linolenic acid”}

Z+7F 19.30, 20.62, 23.26, 24.39, 26.147-A A=

5'-Tl'a£=!F'I1IIE"L'-i‘EJJ'Pmiemfmdﬁxﬂlﬂﬂu—ﬂﬂ&ﬁ_‘ dalnit-1-Liaw

i 16830

w0 nexEsecInsld sk
#0 AT 3438
“ $ocatecanall g
£ AT
E - 8,12-acncadenole 3ok
e
s 0
i
20
0 RT23.28
AT 2082 B 30T
' Snamansink ad
R AT ne nn n f\n% onm oum | [ 50 258
s ||r|-_'A'_‘ r e e 7
1o 185 oo 05 e s 2o 13 21z s as s 7o 15

19 51. GC-MSE ©| &3 4t=F¢ SIMEA



¥ 63. Content of the six components in each sample

(Unit: x«g/mg)

Compound (n=3)

Sample Palmitic Palmitoleic Stearic Oleic Linoleic Linolenic
acid acid acid acid acid acid
1-1 95.23(£0.126)  22.45(£0.018)  14.44(£0.039)  287.48(%0.262) 215.47(£6.450) 124.28(%0.244)
1-2  111.91(£0.166)  24.47(£0.076)  15.37(£0.072)  279.11(%£0.236) 200.41(£3.766) 152.34(+0.141)
1-3  110.68(£0.076)  23.63(£0.00D)  13.48(£0.071) 290.16(%0.235) 198.80(%3.185) 124.97(%0.200)
1-4  108.18(£0.089) 24.23(£0.024)  13.28(+0.126)  290.91(%£0.243) 210.34(£=0.151)  139.96(%0.250)
1-5  108.21(£0.457)  20.63(£0.010)  13.87(£0.145)  264.92(£0.225) 208.84(%0.157) 149.55(+0.251)
1-6 98.46(£0.399)  20.26(+0.024)  15.05(%£0.140)  266.93(£10.206)0 210.10(£0.082) 160.49(£0.010)
1-7  107.36(+0.131)  22.88(+0.020)  13.29(+0.081)  275.10(+0.088) 202.70(£0.154) 145.98(+0.185)
1-8  107.69(£0.121) 24.23(£0.013)  14.20(£0.089)  283.03(%+0.345) 208.91(+0.366) 162.14(+0.244)
2-1  120.77(+0.079)  20.08(%£0.024)  14.23(£0.048) 274.27(+0.142) 201.80(+0.023)  140.79(+0.037)
2-2  113.92(£0.034) 22.62(£0.002)  11.20(£0.040)  269.74(£0.091) 207.98(+0.091) 156.86(=+0.039)
2-3  117.00(+0.039) 22.64(£0.015)  10.93(£0.053)  264.80(+0.260) 201.87(+0.033) 126.19(+0.072)
2-4  113.25(£0.047)  20.98(£0.010)  12.39(£0.042)  256.88(£0.231) 204.78(+0.120) 146.16(=0.120)
2-5  137.37(£0.039) 25.35(%£0.019)  12.61(£0.049) 281.57(+0.13D) 202.47(+0.044) 148.11(£0.073)
2-6  115.93(£0.017)  21.90(£0.009)  12.11(£0.062)  280.65(£0.233) 213.70(=0.067) 141.80(£0.124)
2-7  122.25(£0.069) 22.21(£0.002)  12.03(£0.048)  289.64(£0.203) 213.57(£0.024) 143.46(£0.10D)
2-8  125.05(£0.042) 22.03(£0.001)  11.76(£0.061)  290.67(£0.158) 208.70(%+0.058) 134.13(£0.108)
3-1  103.75(%+0.080) 18.43(%£0.012)  15.37(%0.055)  243.55(#0.043) 167.28(+0.005) 128.53(+0.324)
3-2  117.93(x0.015) 24.86(%=0.021)  12.79(%£0.036) 224.18(+0.243) 165.41(£0.081) 139.82(£0.13D
3-3  113.64(+0.079) 27.85(%0.028)  12.86(%0.043)  234.90(#0.148) 187.15(+0.030) 137.79(+£0.145)
3-4  115.71(£0.039)  25.95(+0.011)  14.18(£0.047)  243.14(£0.196) 179.38(+0.066) 136.69(£0.103)
3-5 96.35(£0.093)  15.75(£0.008)  15.11(£0.030)  232.97(£0.149) 173.31(£0.010) 137.77(%0.086)
3-6 110.18(+0.069) 24.27(£0.024)  13.68(%£0.049)  235.75(+0.113) 185.29(+0.060) 145.87(+£0.060)
3-7  104.25(£0.084) 23.43(%£0.023)  12.91(£0.032)  213.59(£0.110) 183.01(£0.067) 142.27(£0.040)
3-8 106.13(£0.072)  19.15(#+0.025)  13.90(£0.051)  239.89(+0.065) 184.55(+0.063) 143.01(+10.291)
(2) HPLC-CADE o] &3t 4t=x=fr9 A4 £4
b4tz AA =
@D 200 mge] oil Al &+5 mL isooctaned] FHo 158 2<u F&

@ HPLCE4] ol 0.2m syringe filter2 filtersle] £4

@ External standard & o] &3l AEAH

(1} HPLC-CAD®E-A =7

@O Z+9 : Betasil C6 (250x4.6 mm, 5 m)

o]= A} 1 0.05% formic acid/D.W (A), Acetonirile (B)

A gulxA - 28% A — 9% A for 28min

4> - 1.0 mL/min
A= 10 p«L
=7] : CAD



(th) HPLC-CADE o] &3 gafia]
@ Linolenic acid, palmitoleic acid, linoleic acid, palmitic acid, oleic acid, stearic acid

7} 247+ 9.3, 10.6, 11.5, 13.8, 14.6, 24&-ollA H =2

I 64. Content of the six components in each sample

Compound, Content (xg/mg, n=b)

Sample Linolenic Palmitoleic Linoleic Palmitic Oleic Stearic
acid acid acid acid acid acid

0.58(+0.034)  2.58(%+0.162)  8.81(£0.401)  4.49(£0.18D)  12.08(%£0.477)  0.25(%0.003)
0.59(£0.063)  3.17(+0.219)  9.79(£0.641)  5.26(+0.357)  15.13(£1.070)  0.29(%0.001)
0.53(£0.005)  2.38(+0.090)  9.25(%£0.11D  4.99(+0.039)  15.91(£+0.128)  0.29(+0.002)
0.78(£0.005)  3.43(+0.086)  11.63(£0.205)  5.81(£0.060)  19.22(%£0.189)  0.31(£0.001)
0.73(£0.010)  2.50(#0.145)  7.88(%£0.197)  3.61(+0.039)  10.47(£0.063)  0.23(+0.001)
0.98(£0.003)  2.95(£0.045)  10.52(£0.137)  5.43(£0.050)  14.98(£0.086)  0.30(%0.002)
0.60(£0.016)  2.19(+0.070)  9.66(%0.106)  7.66(+0.027)  16.92(+0.051)  0.35(%0.001)
0.89(+0.007)  3.28(£0.088)  11.62(+0.138)  7.79(%0.040)  18.16(£0.09D)  0.39(+£0.000)
0.33(£0.003)  3.20(+0.077)  9.04(£0.176)  5.68(+0.067)  14.71(£0.225)  0.26(+0.002)
0.59(£0.039)  3.76(+0.068)  10.43(£0.149)  6.44(+0.033)  16.08(%£0.062)  0.25(%0.002)
0.39(£0.038)  2.90(+0.145)  8.46(%0.411)  4.76(+0.216)  13.03(%£0.485)  0.21(%0.027)
0.32(£0.017)  3.04(#+0.065)  8.40(£0.102)  5.36(#+0.105)  15.13(%+0.136)  0.22(+0.001)
0.44(£0.025)  2.54(£0.090)  7.99(£0.155)  4.06(%+0.020)  11.89(%£0.074)  0.20(%0.001)
0.81(£0.03D)  4.18(#+0.059)  11.84(%0.043)  5.67(+0.033)  16.62(+3.406)  0.23(+0.002)
0.57(£0.02D  2.92(+£0.110)0  9.72(£0.264)  4.98(+0.105)  14.80(£0.281)  0.20(%0.001)
0.63(+£0.059)  3.19(£0.112)  9.75(%£0.306)  4.75(%£0.129)  14.74(£0.433)  0.21(£0.001)
0.80(£0.010)  5.00(+0.074)  13.89(%£0.247) 10.06(£0.075)  24.54(%£0.154)  0.45(%£0.06)
0.84(+0.0100  4.08(%£0.075)  11.18(%+0.091)  7.05(£0.053)  17.40(%£0.118)  0.27(%0.00D)
0.29(+0.019)  1.88(%£0.066)  7.79(£0.825)  4.57(£0.073)  10.65(*0.084)  0.20(%0.002)
0.75(£0.007)  4.02(+0.021)  11.84(%£0.090)  7.38(#+0.217)  20.02(+0.173)  0.37(+0.001)
0.78(£0.035)  4.68(+0.074)  13.79(£0.107)  9.39(+0.055)  24.19(%£0.260)  0.45(%0.008)
0.62(£0.026)  3.32(+0.014)  10.37(%+0.085)  5.60(+0.017)  14.98(#+0.175)  0.25(+0.001)

tr" 0.85(£0.042)  4.24(+0.069)  1.58(%+0.013)  4.85(%+0.058)  0.11(£0.001)
0.50(£0.023)  3.33(+0.19D  10.31(£0.123)  6.39(+0.269)  17.15(£0.063)  0.32(%0.007)

R e e N N N N S N e el
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“tr: trace

(3) HPLC-PDA-ELSDE ©]| &3 Abx=9] A xk4t
UbAt 2o AA e
@D 200 mge] oil A E+4 mL isooctaneo] o] 158 2S&39 =
@ HPLCE24] Aol 0.2 m syringe filter 2 filterslte] &4

@ External standard & o] &3l AEA L

S|
ax

H

(\}) HPLC-PDA-ELSDE4 =71
@O Z+9 : Betasil C6 (250x4.6 mm, 5z m)

@ °]524F : 0.05% formic acid/D.W (A), Acetonirile (B)
@ ol=A iz : 28% A — 9% A for 28min
@ <4 : 1.0 mL/min



® FY=F 10 L
® AZ=7] : PDA, ELSD

(th) HPLC-PDA-ELSDE ©] &3t &&&4
(D HPLC-PDAE o] &3t Ay, Z3}xwH4kel palmitic acid®} stearic acid:E A &% A
23kom, linolenic acid, palmitoleic acid, linoleic acid, oleic acid & =33} A|W4kgk
UV 200 nmell A 12.5, 13.9, 15.4, 19.28 A 2zt HAE4
@ HPLC-ELSDZE o]&3F A3}, linolenic acid, palmitoleic acid, linoleic acid, palmitic

acid, oleic acidZ} Z+z}+ 12.5, 13.9, 15.4, 17.8, 19.23%-o| A AZ, stearic acide= E4=

uvD 200 nm

2.00+

1.50

AU

1 .00

0.50] 3) 5)
JLN- . @ @ A o

80.00 (5 ELSD
60.00
=
& 40 00
20.00-] 3
1 @)
; L @ L
0.00
0.00 2 bo 2.bo &.b0 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 30.00
Minutes

% 52. HPLC-PDA-ELSDE ©] &3 4txf2] 4 ZHZ~] vla: linolenic acid(1), palmitoleic
acid (2), linoleic acid(3), palmitic acid(4), oleic acid(5)



3 65. Content of the five components in each sample using HPLC-ELSD

Compound, Content (xg/mg, n=3)

Sample Linoleic Palmitoleic Linoleic Palmitic Oleic
acid acid acid acid acid
1-1 0.54(+0.031) 1.07(£0.066) 4.60(+0.121) 4.26(+0.118) 11.50(+0.136)
1-2 0.61(£0.015) 1.62(£0.021) 5.61(+0.063) 5.33(+0.076) 15.74(+0.179)
1-3 0.58(£0.014) 1.66(£0.010) 5.65(+0.089) 4.99(£0.223) 15.72(+0.208)
1-4 0.69(%+0.063) 2.24(£0.163) 6.58(*=0.049) 5.17(£0.133) 17.72(%+0.135)
1-5 0.61(£0.025) 0.94(%+0.084) 3.59(+0.049) 3.40(+0.145) 8.53(£0.078)
1-6 0.91(£0.053) 1.47(£0.031) 5.23(+0.056) 5.39(=0.07D) 13.90(+0.091)
1-7 0.83(£0.058) 1.55(%0.102) 5.56(+0.080) 6.86(£0.152) 14.79(£0.157)
1-8 0.75(£0.02D) 1.79(£0.009) 6.04(+0.081) 6.84(+0.020) 16.21(+0.146)
2-1 0.31(£0.015) 1.34(£0.123) 3.57(+0.080) 5.24(+0.169) 12.82(+0.229)
2-2 0.43(%0.009) 2.05(£0.086) 5.10(£0.021) 5.69(£0.056) 14.61(%0.068)
2-3 0.33(£0.012) 1.38(£0.037) 3.95(+0.064) 4.65(£0.091) 10.99(+0.075)
2-4 0.37(+0.021) 1.51(+0.013) 3.90(£0.035) 4.84(+0.104) 12.02(+0.080)
2-5 0.45(£0.025) 1.09(£0.037) 3.11(+0.029) 3.62(+0.034) 8.88(£0.057)
2-6 0.57(£0.014) 2.15(%0.045) 5.55(+0.077) 5.07(%=0.056) 14.87(+0.123)
2-7 0.40(£0.018) 1.35(£0.049) 4.33(£0.008) 4.49(+0.004) 11.56(+0.027)
2-8 0.40(£+0.012) 1.41(£0.007) 4.19(+0.028) 4.51(+0.466) 11.63(£0.044)
3-1 0.43(£0.017) 2.15(%+0.025) 6.03(+0.090) 6.36(+0.082) 20.49(£0.256)
3-2 0.48(%0.034) 1.60(+0.008) 4.54(+0.007) 5.12(£0.107) 12.10(£+0.201)
3-3 0.33(£0.008) 0.72(£0.013) 2.92(+0.025) 3.47(+0.056) 6.75(£0.010)
3-4 0.44(£0.013) 1.56(%+0.025) 4.68(+0.019) 5.78(+0.034) 14.00(£0.153)
3-5 0.44(£0.021) 1.99(%+0.024) 5.54(%0.018) 6.54(+0.111) 18.96(%0.090)
3-6 0.38(£0.044) 1.32(£0.051) 3.74(%+0.055) 4.11(£0.044) 10.25(+0.174)
3-7 0.25(£0.029) 0.28(£0.034) 1.49(£0.021) 1.42(£0.024) 3.11(£0.064)
3-8 0.33(£0.019) 1.08(+0.019) 3.67(£0.022) 4.38(+0.046) 11.30(%0.079)

(2) HPLC-PDAS o] 88 B4% 4%
O AgH =4 A

- HPLC-PDAf| A

rr

Z3 A AE) palmitic acid$} stearic acide A& HA il
B33} 241 ¢ -linolenic acid, palmitoleic acid, linoleic acid, oleic acid¥: &%
- BESA YA PDAGIAE HEEH 3 HPLCOlA PDAZE Rl Awulojmz
HPLC-PDAE o] &3l ®4¥H validationS A A3+

- ¢ -linolenic acid®] 7 $ole FaFo] Yo} FFo] E2 A9 3 AEL

Awa AR A

ok

palmitoleic acid, linoleic acid, ¥ oleic acid 3F& XEFFl o

obeh Esh 2E



3 66. Calibration curvers, range, LOD, and LOQ of the five compounds

Fatty acid Range Regression equation Coefficient of LOD LOQ
y (ug/mL) & d determination ~ (ug/mL)  (ug/mL)
o . y = 7789.0387x +
palmitoleic acid 15.625-250 0.9997 3.18 9.69
26361.8750
S _ y = 20871.5959 +
Linoleic acid 31.25-500 0.9989 14.71 44.15
267502.8750
_ _ y = 6221.6463 +
Oleic acid 62.5-1000 0.9986 5.68 17.18
180363.8750

@ Aad Az
-2 gk AdAd

3 67. Reproducibility on peak area of each compound

Peak area
No: Palmitoleic acid Linoleic acid Oleic acid
1 3738142 10605819 3409181
2 3722534 10648947 3416074
3 3780644 10759916 3463405
Mean 3747107 10671561 3429553
SD 30074.36 79498.46 29518.3
RSD (%) 0.81 0.75 0.86

-3 WRE Akl HE A8

I 68. Reproducibility on peak area of each compound

Peak area

no. palmitoleic acid Linoleic acid Oleic acid
1 14.315 15.648 19.475
2 14.395 15.730 19.584
3 14.466 15.801 19.682
Mean 14.392 15.726 19.580
SD 0.076 0.077 0.104
RSD (%) 0.525 0.487 0.529
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HF 69. Recovery test of each compound

Compounds Spiked conc. (ug/mL) Recovery (%) RSD (%)
142.5 100.50 0.53
Palmitoleic acid 71.25 98.99 1.46
35.625 96.01 0.95
616.25 104.1 0.51
Linoleic acid 308.125 100.6 0.38
154.0625 99.4 0.91
1160 98.8 0.85
Oleic acid 580 101.3 1.32
290 96.5 3.43

@ AEd 23

I 70. Intra- and inter-day precision of each compound

Soi Intra-day (n=3) Inter-day (n=3)
piked
Observed .. Observe ..

Compounds conc. conc Precision  Accuracy d conc Precision Accurac
(ug/mL) (ug/mL) (RSD %) (%) (ug/mL) RSD %)y (%)
. . 71.25 74.26 1.03 104.23 76.11 2.20 106.82
Palmitoleic 45 4 37.33 1.19 10478 38.60 119 108.36
acid 17.8125 19.07 0.43 107.03 19.95 0.84 112.00
308.125 317.83 0.84 103.15 329.55 3.18 106.95
Linoleic acid 154.0625 156.58 0.16 101.63 164.35 4.13 106.68
77.03125 76.86 0.86 99.78 81.83 5.17 106.22
580 564.59 0.35 97.34 588.04 3.43 101.39
Oleic acid 290 280.67 0.98 96.78 294.11 3.84 101.42
145 135.74 2.09 93.61 145.50 5.70 100.34

FE 2 5 Y= Zanthoxylum 4% (Ar %, 29, iz 2
slx)e]l 7Y ES Bo A&sta AFH o2 HFE7] 9@ PCR 538 44
A S F 42 SCAR F4A wiAE ol&st] =l - Yol FEHIL Ae
FHofA] APV, 22Uy e ko] duf AEQ AI)E T
AZol A
@ 2z F5F 9 5 gs BH7E FA vHig & £ oF 100 mgs Lysing matrix
ATM tube (MP biomedicals, USA)oll Zo} DNeasy Plant Mini Ki t (QIAGEN, USA)<]



extraction buffer 800 uLE ¥ o] PrecellysTM Grinder (Bertin technologies, France)E
o] &3t 6,000 rpmellA 30 F<¢F mHEtR e o]% AP x-S DNeasy Plant
Mini Kit (QIAGEN, USA) A|2t#}7} A]-8-3F protocolol] wel &

@ F=3F DNA= Eco-dye (Solgent, Korea)”} #7}Hd 1.5% agarose gel2 ©] &3}
7198 F UV light ZolAd  DNA bandE &<lstgien, DS-11
spectrophotometer (DeNOVIX, USA)E o]&3t 260 nmet 280 nmolA F3EE =

Aot ZF

@ 2rzxf A5(FoFA 222 HE] FZ53 DNAS Table 99 & Eo]& SCAR f#=t
ul7] ZZ & primer 2% o] 83t Table 108 & =7do® PCR Z & W&

£ 71 1752 & 5°] 9714<E 719k SCAR %A ul# PCR FF& primer JH

Marker Amplicon size

Scientific name  Primer sequence (5” -3” ) name (bp)
75_F1 CGC GGT TGG CCC AAA TTC

2. schinifolium = "™ CTG AGT CTC GAA ACG GAG A 2071 10

Z. piperttuni ziljilil cichgiccf:iTTgiGG%chAT 2Pz 139

¢ o I SCOMTIIET

2 s 2 GTE 8006 MO 06 TR

X 72, ITS2 G714 4 7|9k £ Eo] SCAR #3A vlA o] &S o]&3 Conventional PCR X
2 Real-time PCR =7

PCR composition i
PCR type (20 uL of total volume) PCR condition
~15 ng template Step 1: 95C, 2 min
Conventional | 0.5 umolL™ primer Forward Step 2: 95C, 20 s - 63C, 30 s - 72C 20
PCR 0.5 umolL™ primer Reverse s [35 cycles]
Solg™ 2xTaq PCR Smart-Mix I | Step 3: 72C 5 min
~1 1 .
0 55 élrioiilp ?itriler Forward Step 1 95T, 2 min
Real-time | - L P Step 2: 95T, 55 - 60T, 10 s [40 cycles]
PCR 0.5 umoll. ™ primer Reverse Step 3: stepwise melting from 75C to 95T
QuantiNovaTM  SYBR  Green| . b 3 Sp g
. with 1C/5 s
PCR master Mix




BAE F3l 7h7e] 7192 $AF A3k Table 113 Figure 314 B vhe} ol

m

@ @opl HxE olgdtel HE WA FAEY FES FAW A% R
FEES 7190 AT PFOD HAUNUOL, Table 119] 28 A2 ASole
AT Gus YA BHOE AT 5 Y FAEY ANx duist £

@ ool AFZRE B AT 53 M Axs L HE2F 9B 434 Ey
(Conventional PCR #24* % Real-time PCR 4 %H)2 4txf9 4lxfo 9852
AR S QE ARUR, 29UR, sz, ARE FRA 2 @ 5 Ase
gl A=
@ =g, MIE FHAEAHES 719dEA AU ol ZAFe dg FEoIA
Bek olygt fAA4 dEE AREHE AEE, A, 25, S5, 3, B4 2
AEFLE (RYHYETF8 R, w5FFToR, FFHADE o83 AATIAAE F
Soldg A T+ UUS
® 73 Az GulRHA Ax) AEE o)&% FAA EY AHdF 2 2
Species identification result
No Sample type  Country Product form : — .
Real-time PCR (quantification; pg) Conventional PCR
1 Korea Dried Fruits Z. piperitum (624.1 = 109.1) Z. piperitum
. . . Z. schinifolium (39332.3 + 2754.2) + Z.  Z schinifolium + Z.
2 China Dried Fruits
armatum (135.3 + 73.9) * armatum *
3 China Dried Fruits Z. piperitum (22323.5 *+ 15725.2) Z. piperitum
4 Korea Dried Fruits Z. piperitum (2677.1 = 537.7) Z. piperitum
5 He;bal China Dried Fruits Z. bungeanum (1868.7 £+ 487.3) Z. bungeanum
—— Medicine
6 China Dried Fruits Z. bungeanum (1000.6 = 77.1) Z. bungeanum
7 Korea Dried Fruits Z. piperitum (@423.9 + 268.4) Z. piperitum
8 China Dried Fruits Z. bungeanum (1395.3 = 110.8) Z. bungeanum
9 China Dried Fruits Z. bungeanum (3280.1 £ 57.9) Z. bungeanum
10 China Dried Fruits Z. bungeanum (1761.3 = 75.6) Z. bungeanum
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13 53. Conventional PCR £4-8 53 42y du(@eA) 4x) 74d A3

0 \1"'“\ wt ﬂ‘-g -:\“m -
1 E 1\‘\ a,, Q
'Lﬁc'b?\?‘bf’f)b“ ﬁl?,\ﬂrb L. W05 g%,

M C1C2C3C4 C5C6C7C8 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1617131920212223242526M

oY

1.o0kb —
500 bp —

100 bp

.o kb
500 bp

100 bp

1.0 kb
500 bp

100 bp

1.0 kb
500 bp

100 bp
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(D Control DNA

ntc

- Negative control :

AU DNA

- Control DNA ZS
- Control DNA ZP :
- Control DNA ZB
- Control DNA ZA

3157 DNA
: 3}% DNA
. /) 4kZ DNA

=

788 primer sets

o

()

22U 78 SCAR primer set

(D ZS primer

D 29U 28 SCAR primer set
: 8x 78 SCAR primer set

@ ZP primer

@ ZB primer

: M4k 7HE 8 SCAR primer set

@ ZA primer

(th 2xPCR Pre-Mixture with loading dye

(2}) 100 bp DNA ladder

(mp) SDW

(1h) User protocol



Aza B Atza 45 FAA FE TPl =l

\
2]
B
=
a
=
5
@
[92]
@
=)
&
=]
S
&
=
Q.
S

n YE . ¥FIHRutaceae) 2] & =YK (Zanthoxylum schinifolium Siebold & Zucc.)2] FAolA A
B FARE - 33 Rutaceae) A =91 3}x(Zanthoxylum bungeanum Maxim.)®] FA A dL x4,

S W F(Zanthoxylum piperitum (L.) DC.) =& MAitx(Zanthoxylum armatum DC.)2] FA}ol A

Voo s 9y gl sk o] A4 - o]
B AEUFEEEAUS, ABX) . Zanthoxylum schinifolium Siebold & Zucc. [=Fagara schinifolia
(Siebold & Zucc.) Engl.]
o =39 Zanthoxylum piperitum (L.) DC.
0 NAEEEHER) - Zanthoxylum armatum DC. [=Z. armatum var. subtrifoliolatum (Franch.) Kitam.]

n 3}x . Zanthoxylum bungeanum Maxim.

- AxUF(Zanthoxylum schinifolium Siebold & Zucc.)

994 #FoZ 22 JHAle JRAZE A JHATE odt 4 B 13 AEPeRE A9e

13~2170e1a A E == Bdd A3 elvh. £ dujet 2o g4 £ =

- 234X (Zanthoxylum piperitum (L.) DC.)

994 #Eo® ofdriA o "ol oy Ay A glojA L JHATE miEdth e 25 13 A

EFGoZ &9L 9-1070la 3E e 7 3, Aol gHo] TRt 2 FEINAE
FHANA Yo A3 FEAolnt

- 3t x(Zanthoxylum bungeanum Maxim.)

94 #Eog A2 JHAl H1 A4 "ol A3 JHATZE oftdth o2 oyl pAFEG el

4 H

& 71370013 e EE W W "ol 3

[e:

- Matz=UF(Zanthoxylum armatum DC.)
508 7Aof ZRAZF vy ZRAY 7RI Yo Q2 o FUal AYL 3Tl
} oldo|t) oo gy o Yo dst Bo o

o
e
r{r
0>~
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2. AulA RefoE B28 A4l WAL, BF Avke] & Relrh ek CES
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=%
I752-s2f Primer
ITS4 Primer

%)

3 w7 s DNA vlZE R

78 wl#A s DNA HlZ =

KA 8

Z

=3 Primer

2] : Nuclear rDNA /752

5’ -ATG CGA TAC TTG GTG TGA AT-3°

] K-herb A& ghefFsz

KIOM2012KR9-12, KIOM2012KR8-45

ST =% 3T
LIRS

5’ -TCC TCC GCT TAT TGA TAT GC-3’

E Z(IH Herbarium Code KIOM)

: KIOM2012KR11-21, KIOM2012KR14-13, KIOM2012KR4-17, KIOM2012KR5-17,

%3] : KIOM2012KR12-44, KIOM2012KR13-35, KIOM2012KR13-23, KIOM2012KR6-14

VA RN =

KIOM200701000313

3lx

KIOM2013KR5-47, KIOM2013KR10-38, KIOM2013KR2-22

MBC_KIOM-2016-375, MBC_KIOM-2017-1, MBC_KIOM-2017-2, MBC_KIOM-2017-5

KIOM201201005616, KIOM2018-GM, KIOM2018-WG, KIOM2018-ON



n FAE vlA JE DNA ¥l3E SE4E G748 G -37 )

MZELIR /752 Y7\ ML (GenBank accession No. MH321526)

ATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCCAAGCCTTTAGGC
CGAGGGCACGTCTGCCTGGGTGTCACGCATCGTTGCCCCGCCCCACCCCCGCCCGGGGGLTTGGCGGCGAGGGCGGAT
AATGGCCTCCCGTGCGCTCCCCGCTCGCGGTTGGCCCAAATTCGAGTCCCCGGCGACCGGAGCCGCGACGATCGGTGGT
GAAAACAAACCTCTCGAACACACGTCGCGTGCCCGGCTCTCCGTTTCGAGACTCAGGGACCCTGACGCTCCGCGCGAG
CGGCGCTCGCATCGCGACCCCAGGTCAGGCGGGATTACCCGCTGAGTTTAAGCATATCAATAAGCGGAGGA

ZIO|LEE /752 H7| ML (GenBank accession No. MH321532)

ATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTTTTTGAACGCAAGTTGCGCCCCAAGCCTTTAGGC
CGAGGGCACGTCTGCCTGGGTGTCACGCATCGTTGCCCCACCCCACCCCTACGGGGGCCTGGCGGTGCGGGCGGATAAT
GGCCTCCCGTGCGCTCTTAGCTCGCGGTTGGCCCAAATTTGAGTCCCTGGCGACCGGAGCCGCGACGATCGGTGGTGAA
AACAAACCTCTCGAGCTCACGTCTCATGCCCGGCCCCCTGTTACGGGACTCATGGACCCTGAAGCTCTGTGCAAGCAGC
GCTCGCATCGCGACCCCAGGTCAGGCGGGATTACCCGCTGAGTTTAAGCATATCAATAAGCGGAGGA

JHAEE /752 @ 7| M E (GenBank accession No. MH321539)

ATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCCAAGCCTTTAGGC
CGAGGGCACGTCTGCCTGGGTGTCACGCATCGTTGCCCCACCCCACCCCLCTCCGGGGGGCCTGGCEETGCGGGLGGATA
ATGGCCTCCCGTGTGCTCCCCGCTCGCGGCTGGCCCAAAATCTGAGTCCCCGGCGACCGGAGCCGCGACGTTCGGTGGT
GAAAACAAACCTCTCGAGCTCACGTCTCGTGCCCCGGCCCCCTGTTCTGGGACTCATGGACCCCGAAGCCCTGCGCAAG
CAGGCGCTCGCATCGCGACCCCAGGTCAGGCGGGATTACCCGCTGAGTTTAAGCATATCAATAAGCGGAGGA

stx /752 H7| ML (GenBank accession No. MH321544)

ATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCCAAGCCTTTAGGC
CGAGGGCACGTCTGCCTGGGTGTCACGCATCGTTGCCCCACCCCACCCCCTCCGGGGGLCCTGGCGGTGCGGGCGGATAA
TGGCCTCCCGTGCGCTCCCCGCTCGCGGCTGGCCCAAAATTTGAGTCCCTGGCGACCGGAGCCGCGACGATCGGTGGTG
AAAACAAACCTCTCGAGCTAACGTCTCGTGCCCGGCCCCCTGTTTCGGGACTCATAGACCCTGAAGCTCTGCGCAAGCA
GTGCTCGCATTGCGACCCCAGGTCAGGCGGGATTACCCGCTGAGTTTAAGCATATCAATAAGCGGAGGA



B AEUF 9 {ARE /752 DNA vtEE F 5o AVIAE AR

N;Z':ii’itc')ie 46 119 129 130 132 133 140 172 177 178 179 200 201 229 255 257 258 264

NES C C C c ¢ ¢ ¢ T A C
=1 A AC - C ¢C T T A G T C T
b= cC A ¢c T ¢ - ¢ ¢ ¢ ¢ ¢ 1T T A G T T
JH A= C A G| T | € C c C ¢C T G T C T
Nucleotide

I 272 276 278 280 284 285 287 294 295 301 304 307 309 314 318 319 321 330

>

F

b
|
_‘
O
@)
_|

G C C

£1| - |@ |8 | T c & T G T AT TAAGTC C

e = C C T T C G T T A T T A

pIPNE S e |6 |7 T | A T A A G C C
SR A e = mE (269 10-2018-0080060)

AaF 57 -CGC GGT TGG CCC AAA TTC-3’
gk 0 5 ‘-CTG AGT CTC GAA ACG GAG A-3°

%3 : ZP_F1/R1-1

ol
oZ
o

: 5’ -GCC TCC CGT GCG CTC TTA-3°
1 97 -CAG GGT CCA TGA GTC CGG T-3°
MAikz + ZA_F1-1/R1
: 57 -GCC CAA AAT CTG AGT CCG C-3°
)
F



PCR composition

PCR condition

gDNA: 1 uL. (15 ng/ul) Step 1: 95T,

Primer: each 1 ul. (10 pmole) Step 2: 95C,

2 min

20 s - 63C, 30 s - 72C 20 s [35 cycles]

2x Pre-mix: 10 ul. (Solgent 2xSmart) Step 3: 72°C 5 min

Fill up to 20 uL. with SDW

" PCR 2% A3} RE S U R B R E
L (-
o ™ o o
" o c“\(\‘i . ?_\ ?e“‘ . o “\o (L.‘o“ “qe
I, _Ml 23 4 5678010 1112 131415 16 1718 19202122 M * E%/\]E ‘;Ll Q—FZH/\]E_ PCR %—%ﬂ-%% %]—o] Zj_
500 bp — | _ -
100bp — <110 bp 719% & DNA AH 379 2 I
Lok~ - 110 bp 271 SF : b=
500 bp — _ .
100bp — <139 bp - 139 bp 37]?_},' = . __IZ_-‘J']
tokb — - 111 bp 37]?} S 7H/1\l’_1i_
500bp — [} _ o
100bp — < 111bp - 100 bp 7w = sx
1.okb — —
500 bp _
100bp — <100 bp

— 100 —



P g Q@) 2 4xg 484 28 A% 94

©
.0((\ ! 8\
. -\&O\\ {\"\)((\ a&\)‘(\ ea(\
\(\\(\ -Qe < ol
O 1 2 ,L“O
1> 1 i Chinese Pepper-oil Dried Zanthoxylum Fruits
MOO oo o000 12 3405678 91011121314 1516171819202122M

1.0 kb > .

500 bp >
300 bp >

100 bp > " <110 bp

1.0 kb > =

500 bp »

300 bp >

100 bp » 139 bp
111 bp

1.0 kb >

500 bp >

300 bp >

100 bp > 100 bp

- lane C1-C8 : Atz2u7F 9 FAS EFAR
- lane 1-12 : &=H F5F
- lane 13-22 : Atx=f d=5(EH)
- 7 49
AzfF FEELE BT AxF 459 d2UR dn AL
Az 98(Qu)) 13, 15, 16, 199 AlgE 23 UEF duj
Az As(D) 17, 18, 20, 21, 229 A 2= §x du)
2z 9s5(@) 498 ASME AT Atz 9 EY 7%

- 101 -
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A25 A2 2 kit

Ar%&2 9 &K} 74 kit manual

V3R BY
v/ Preparation
Category Reagents concentration Volume (uL)
VA 15 ng/ul 50 1. FHAF 248 kitZ 0] 85t= DNA= 1.8-2.02] &5 (Apimmo)2t 2/ 4 1 ngful
ContiGIDNA zp 15 ng/ul. 50 ol4 58 A RE AlSste A E HaleR sto).
zx 15ng/ul, 50
ch 15 mg/ul 5 2,715 W DNA 222 kit 018518 52 45| 28 28 92 4 A0
78 primer F 10 pmole 100 : Qlive Oil DNA Isolation Kit (Norgen, Cat.#61700)
ZS primer R 10 pole 100
ZP primer F 10 pmole 100
S ZP primer R 10 pmole 100 J Pralasol
ZB primer F 10 pmole 100
ZB primer R 10 pmole 100 . — . -
1. -20°COlM 22 591 A9} (control DNA, primer, SOW % PCR mixture)S
ZA primer F 10 pmole 100 s — 2 =
2HHs| =91 5, B A ER)eto| AL,
ZA primer R 10 pmole 100
Size marker 100 bp DNA ladder - 50
e Shw o 2, =01 A|9F2 A°COjN HEsto] R0t 22202) ofes £9|5H0, PCR 324
= 5
2 ot E2+ 2o ZstCt,
PCRmixture  2x PCR Mixture with loading dye - 1700 = otet teol A t
Guide i Guide
Reagents Positive control sample 5.PCR 8r20| £Lt 8229 100 bp DNA ladder (SuL)2} @7 7| H S5t
Control DNA 1ul. - golgtc},
Sample DNA = 1ul
Species specific primer F 1ul. 1ul 7‘.\\0\"“‘:\\\\\‘ &g««'«q&.\\\\\
St
Species specific primer R 1uL 1ul 150
ax PCR Mixture with loading dye 10 ul, 10ul.
SDW to a final volume of 20ul 20 uL
Lok — 3
500 bp—
100 bp — <139 bp
3. Positive control0f| sli'dat= ZS(ht2), ZP(20]), 8 2(ZB) U ZH+t2(ZA)E H
Lo kb —
24212 tubeOAf YrEA|TICE, g0 by —
100bp — <ubp
okb —
4 MZE PCR 1802 A9 §4lwalstof of2)et 22 22122 PCR 55 o0ty -
st} 100 bp — < 100bp
Step1: 95T, 2 min
Step2:95C,20s-637C, 305-72T 205 [35 cycles]
Step 3: 72'C 5 min
Guide 3 Guide



1, Differential cells in BAL fluids

= r— 2, Westamn blot with lung tissues
[ OVA [10pgimouse)+alum{img) in saline, i.p l

3% OVA inhalation | | sacrifice l

3, Flexivent for airway resistance

l l l l l 1 4, Histology
| —ete——>

L

|
| |
Days A ogn A
cErails 0 14 21 22 | 23 ) 25
G-week-old
Femate ! !
I I
zanthoxylum schififolium oil
(MER), oral

0.2% or 2% 200 pLitime

19 55, WA vhes md 24

7h GE ¢RT §3 d npex ndofA A & 2
(1) LPS-stimulated A549 cellsollA] =7} A= Alo|EFIQ] Wy oF
O (A B, O 4%, 9%, 2ol =% fU¢d Annth odzdz FHAR0A
LPS-stimulated A549 cellso|A] =718 A= Alo|EFISl w3 okg 7HAa:
gkl

A Control LPS-stimulated A549 cells
VEH ' VEH 1 Sample1 , Sample2 , Sample 3
1 ' L )
IL-25 | & & . PR [ — : - e
A B | el _ 1 :
1 1 1 1
1 1 ] 1
IL-33 e . - | ' :
] ' ' ' :
i S - P H
TSLP - -l e — - '
1 ' ' ]
1 1 1
- N » e = — > 'I
1 ' L )
IL-5 .- e e B @D e o
) ' ) )
i i : :
1 ] 1 1
actin L ! ! ' —
L} ) 1 )
N " 1 ,

39 56 ALEF 2AFY AP0 e 4% AolESRI B
sample 1. ZAZ+F4t2 (A2 10%), sample 2: 2AAZ2+59442 (82 F)

sample 3: ZAYF+A Az} 27 (FH F-

Lo

- 103 —



[IL-25] [1L-33]

2 q 4 q
= =
[ » 3 -
[ o
(<7} Q
b= 4 b= 2 |
2 R &
= =1 .
s s -
[ o 17
o o
o L] —
DMSO + + + + + DMSO + + + + +
Sample 1 - - + - - Sample 1 - - +
Sample 2 - - - + - Sample 2 - - - + -
Sample 3 - - - - + Sample 3 - - - - +
Con LPS-stimulation Con LPS-stimulation
[TSLP] [IL-51]
2.0 q 4
= =
g 15- 2
D [
= o
o 1.0 BRRR 7 i — — Ry - [
= =
® &
o 0.5 2
[+ oz
0.0
DMSO + + + + + DMSO + + + + +
Sample 1 - - + - - Sample 1 - - + - -
Sample 2 - - - + - Sample 2 - - - + -
Sample 3 - - - - + Sample 3 - - - - +

Con LPS-stimulation Con LPS-stimulation

29 57 42 2AF AR 4 4% AolEA B &

B Control LPS-stimulated A549 cells
VEH | VEH ) Sample4 Sample 5 f Sample 6
IL-25 = - i : '
| i i |
1 1 1 1
: : : 0
1 1 1 1
1 » 1 - ’ 1L - 1
: : : : i
TSLP - . e — - fo— — g — - i~
1 1 1 1
i i i i
IL-5 | . - - A
a 1 1 1 1
! : : :
actin -“-}---— ! — —
1 1 1 1

29 58 MEA WAFY AP BE 93 AolEsel wE ¢

sample 4: WA+t (BAE 10%), sample 5: THAF+FdE (dE H),

sample 6: YHAF+A A} 2 (FBE H)

— 104 -



[IL-25] [IL-33]

N
o
J
-
(3]
]

) 2
2 1.5 4 ®
c
Q o 1.0 1 I
et o
o 1.0 J°TE s
2 >
- Bl %*
© = 0.5 1
[T) 0.5 4 by *
[}
@ x
0.0 0.0
DMSO + + + + + DMSO + + + + +
Sample 4 - - + - - Sample 4
Sample 5 - - - + - Sample 5 - - - + -
Sample6 - - - - + Sample6 - . - - +
Con LPS-stimulation Con LPS-stimulation
[ TSLP] [IL-5]
4.0
£ z
[ 2 3.0
[} [}
® b 2.0
[ .0
2 s
- -~
z £ 1ol
V4 14
0.0
DMSO + + + + + DMSO + + + + +
Sample4 - - + - - Sample4 - - + - -
Sample5 - - - + - Sample5 - - - + -
Sample6 - - - - + Sample6 - - - - +
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