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E 1. 2r4F AAEFE2010 ~ 2016)

=

S ==3 2010 2011 2012 2013 2014 2015 2016
EEat 655.3 096 9655 1.237.7 1.101.5 1.3592 1.585.8
EFtzopE 7119 8306 7736 8260 661.6 5248 667.1
IEFE 3233 4213 4554 3576 3835 4387 4493
L =5 2 835 266 1141 1301 1306 1357 1422
f-LH HHIEIR 64.1 697 769 746 0.2 1265 1577
=0t FHA| 1568 1454 1426 11531 161.6 1369 1254
MEyER 63.1 734 G746 Gl9 776 1150 1208
E0tEA 84.1 759 774 76.6 829 487 5112
A 11441 25635 | Z2.896.1 28976 | Z2.89ZI( Z.0044 | 3.30083
S 139 146 212 349 2032 406 3560
BstFnjuz 201 273 323 23 168 2940 358
IEFE 102 a7 . 7.8 122 134 157
L =5 2 12 10 1.1 12 1.3 1.1 12
+5 | HHRE 0.8 0.l 0.1 41 0.1 04 0.3
FHA| 14 L3 I 0.7 ng ] 12
A= 0.5 04 1.1 I.1 1.3 l& 1.1
ENtEA 14 18 2.1 0.7 22 05 04
A 495 562 7.7 832 241 86 8937
S 360 737 G545 1974 83 8I6 101.3
BstFnjuz 580 576 687 556 532 541 625
IEFE 3.l 34 33 34 30 248 286
L =5 2 63.0 G4.4 66.9 28 27 752 67.1
29 | HHTRIE 322 365 332 B9 200 418 417
FHA| 41.3 85 a. 7 107 87 107
MEyER 27 332 440 47 7.3 57 56
ENtEA K 34 417 540 34 249 39
A 2583 5186 2735 3659 2521 2548 2854
S 7133 G833 1.053.0 1.435.1 1.164.7 14518 1.686.5
BstFnjuz 7699 8871 8423 BEls 7140 5789 72986
DEIE 3264 4247 267 3609 3885 4425 4520
L =5 2 1465 1932 151.1 1929 1933 2138 083
f{i HHIRIR 96.3 1062 110.1 1054 1202 1702 1998.4
FHA| 200.1 1549 150.7 1203 172 146.6 136.1
MEyER 65.5 766 8l5 56.6 4.9 1237 1264
ENtEA 84.1 792 g2.1 825 862 516 bE2
A 4024 Z815I( Z.9696 | 32635 Z.9442 | 3.1V9I | 3.6047
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# 2. O/ A5 3H2010 ~ 2016)

S ¢ Wkl
78 z=29 2016 2015 2014 2013 2012 2011 2010

RAFRHHAIR}) 70,838 63,275 38,582 70,254 69,791 65,333 43,687

MAFRK 7] E}) 523,792 | 480,297 | 440,665 | 377,992 | 392,839 | 338,415 | 282,556

BAFRH(QIAT) 2,191 1,999 936 2,134 1,216 990 1,191

MAFRHZAT) 29,473 19,438 4,391 17,641 26,141 19,300 19,615

MAFR} A7 626,295 | 565,009 | 484,574 | 468,021 | 489,987 | 424,037 | 347,050

AEAHI) 327 36 0 27 189 5 5

X ERHZAN 1,651 330 130 105 440 524 110

A ERH=AH) 64,707 64,355 28,368 47,263 44,367 47,079 44,418

AERHS-ZAH 1,073 287 192 341 314 112 140

XERHEAL 5,872 4,995 5,157 3,597 2,438 2,081 1,567

;:]1 AERHIFEZEAD 25,933 27,446 16,445 36,532 38,833 33,190 35,040

NESSIIS) 86,587 85,031 | 112,495 81,059 76,797 74,077 56,556

AER a7 186,150 | 182,481 | 162,786 | 168,924 | 163,378 | 157,067 | 137,836

T RHQAL 1,947 1,721 120 2,011 3,001 1,423 1,672

DHRHEA) 2,534 1,128 529 1,760 4,238 1,940 2,801

T RH =R 22,086 18,325 5,824 13,783 12,376 8,935 3,878

T RHER 11,592 9,485 13,564 17,471 18,333 17,704 24,137

AR 8,136 7,046 4,606 5,724 5,096 4,472 2,820

D HRK7]E 106,139 | 102,639 | 128,346 | 105,589 | 110,065 | 104,558 76,801

TR 27 152,434 | 140,344 | 152,990 | 146,338 | 153,109 | 139,032 | 112,109

Ul A 964,880 | 887,834 | 800,351 | 783,283 | 806,473 | 720,136 | 596,995

RAFRH AL R} 52,296 45,958 19,263 47,184 45,315 43,907 18,290

HAFR(7]E}) 17,477 13,157 49,220 17,709 18,089 16,357 20,917

BAFRH(QIAT) 2,318 1,984 2,352 1,466 1,402 361 604

BALRH(ZAT) 1,251 1,159 1,057 614 512 1,418 427

OHAFR} 47| 73,342 62,258 71,893 66,973 65,318 62,043 40,238

AEANAH) 1 13 0 0 16 0 0

AEAHEH) 55 111 63 27 0 22 1

£ A& A=A} 1,283 1,371 788 1,024 410 587 947

AERHLZ A 24 21 0 0 0 2 0

AEAHZA} 47 125 0 0 9 18 0

AERH T2 EA} 1,552 1,672 274 797 1,073 1,145 508

NESSIIS) 1,982 1,444 2,639 658 1,148 1,493 752

AER A7 4,944 4,757 3,765 2,506 2,655 3,267 2,209

AFRHQAR) 510 508 303 832 1,140 774 1,005

LZRHEA) 931 350 298 348 906 652 422




D RN =AY 2,556 1,001 159 1,929 641 816 128
D HRHEA} 155 216 1,054 636 356 308 568
AT AL) 133 210 0 13 11 21 32
D FHRK7]E 2,902 2,858 10,346 18,156 16,019 13,433 12,708
TR A7 7,187 5,143 12,160 21,915 19,073 16,005 14,864
>& A 85,473 72,158 87,817 91,393 87,046 81,315 57,310
OB AFR} 10,765 10,153 37,168 6,468 6,946 4,972 5,188
o | BER 26,294 29,021 36,510 27,109 17,242 13,119 10,140
T 2Es 12,574 10,615 11,453 15,910 15,619 13,125 9,833
24 A 38,868 39,637 47,963 43,019 32,861 26,245 19,973
OB AFRF 637,060 | 575,162 | 521,742 | 474,489 | 496,933 | 429,009 | 352,238
2 | AEA 212,444 | 211,502 | 199,296 | 196,033 | 180,620 | 170,186 | 269,918
A | 28Rt 165,008 | 150,959 | 164,443 | 162,248 | 168,727 | 152,157 | 147,976
=UAIE Al 377,453 | 362,461 | 363,739 | 358,281 | 349,347 | 322,344 | 121,943
1) FUAES FUHiEcter 4 Hdt 2
ArE o AORA, TAIE W AIRATEE AAMEAL, Zhde
AOFA], TaJAlES AN, ZTde
@ B7F9 & 9 44
@ FmeFAFFETANA AR 12015 7 F AEAE dF -

A R 80% AEE B2CIEHE 5 UHA
20% A== agolu 94 - FAdAlol dF = B2BIHE #5

HZ= g =gz = RSS! AjS =R
s | oEzmeEaen |
x)
A | HeRmmAw |
| mo@sy |
[E
;ﬁi | ew
mﬁ | sEsmose | 2[R}
- ‘ SUHpA =] (0%) ‘
23j0] I
*
AR BREFAAEREEA (2015 ATAE ARG @F - OF A%
p32 <1¥ 3-1> A
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i]ol e
No =22 SR71E Ade “4;‘0
Evaluation of the chemical MichaelOkpar AFRICAN JOURNAL
composition of Dacryodes edulis and aUn.lversrtyof OF TRADITIONAL
. . Agriculture,U| COMPLEMENTARY
1 Raphia hookeri Mann and Wendl ) 53
exudates used in herbal medicine in mudlke-Depalj AND
. . tmentofChemi| ALTERNATIVE
south eastern Nigeria stry MEDICINES
AR w2l A4 55EE AN
a Qo FUSY srstn | srmalmotoraiers

2 Quality Properties of Yogurt Added gzﬂ;i Lj}ﬁﬁjﬁ daerel 13

with Hot Water Concentrates from o
Allium hookeri Root
AR So7t Al 29 F0h-A0]

; R ALl o] Al e eanex | AEAEIGMSE |
Effects of Allium hookeri on Lipid e-rec° iy kel =Ly,
Metabolism in Type II Diabetic Mice
3 AN2jat AR walo] ofstatAl £

H st 24 RMBEsty | SF2AlZ o oFm}sts]
4 Physicochemical Properties and ,‘\—121;}1} - ﬁE;] e 5
Antioxidant Activities of Steam-Dried| = °
Allium hookeri Root
MRS ofhe 5529
e g g AR Y AT st w | Sh2AlZojoFm}sts]
5 Physiological Activities of Ethanol 2= of b = _'E;] et 2
Extracts from Different Parts of moeo
Allium hookeri
AFRH(Allium hookeri) 2] 559
6 Tatet A FES 54 (Antioxidant and] =2djstn | Al EAFF-EF 0
anti-inflammatory properties of Al Z 5kt 3] X]
extracts from Allium hookeri root )
7 Antioxidant Activity of Black Allium XMEsy | SFEAIEZHoFu}sEHS] 0
hookeri Al &5t Sheteld ey
AFREF§ ORO] in vitro?t in vivo
RAA FAtst W FYAsEH &t 2 arety Sxtsty AE5st
8 Antioxidant and Anti-hypertensive ; = 3_;}1—4 iy 0
Effects of Fermented Allium hookeri| '=° MAAH=F
Extracts in vitro and in vivo
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=3y Quality Properties of Yogurt Added with Hot Water
Concentrates from Allium hookeri Root

ok SR EG YFatatel A

AR ARY, PHY, HEA, $24H, 294

AR = 2014

w7 (%)

Hot water extraction concentrate was prepared from Alliun
hookeri root (AHR) to evaluate its applicability to yogurt. The
highest antioxidant activity of hot water concentrates was
obtained under extraction conditions of 4 hr.

Antioxidant activities measured by DPPH radical assay, ABTS
radical cation assay, reducing power, and cheating activity were
highly correlated with total phenolic(89.51 mg/g) and total
flavonoid(52.71 mg/g) contents, with R values of 0.94 and 0.96,
respectively.

Yogurt was fermented with a commercial lactic acid bacteria
mixed strain(Yo-mix 305) for 10 hr at after addition of
0~10%(w/w) hot water concentrates from AHR to yogurt base. As
fermentation proceeded, pH and of yogurt decreased from
6.57~6.60 to 4.34~4.51 and from 8.10~8.90% to 4.60~5.25%,
respectively, whereas titrate acidity, viscosity, and viable
cell numbers increased from 0.22~0.23% to 1.01~1.10%, and
from 6.40~6.80logCFU/nL to 8.60~9.20 log CFU/mL, respectively.

There was no significant difference in any sensory
attribute between the control and 2.5% addition group,
suggesting that 2.5% hot water concentrate from AHR could
be used to manufacture yogurt.
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A (Allium hookeri) #2] F&=2] Ftet R FBS 574
=3 Antioxidant and anti-inflammatory properties of extracts from Allium
hookeri root

ARE = 2015

/(%)

Allium hookeri root were evaluated. The ethanol extract of
Z & | A hookeri was found to possess the strongest reducing
power and also exhibited dominant effects on scavenging of




A %

wE AR Ae 239 M 9 S8AE A

nitrites, DPPH radicals, and superoxide radicals.

The water extract showed more efficient DPPH and hydroxyl
radical- scavenging activities than those of the methanol
extract. Furthermore, the inhibitory activity against nitric
oxide (NO) production in RAW 264.7 macrophages was
evaluated to elucidate the anti-inflammatory properties of the
extracts.

Results indicated that all the extracts of A. hookeri exerted
inhibitory activities against NO production, especially the ethanol extract
(IC5029.13ug/mL).

Total phenolic and total flavonoid contents were found to be
abundant in the ethanol extract, with values of 24.96 mg gallic
acid equivalent/g extract and 4.27 mg rutin equivalent/g
extract, respectively.

Total thiosulfinate content was determined for the first
time and a high amount was present in the ethanol extract
(14.2 pM/g extract). These results suggest that A. hookeri root has
antioxidant and anti-inflammatory properties and could be used as
a natural source for the development of pharmaceutical
agents or functional foods.
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AR oEke 2320 YT
Physiological Activities of Ethanol Extracts from Different Parts of Allium
hookeri

ol

SLALE o OFul et 4|

ol

ARE =

2015

A7 (%)

Ju

Pt

Biological compounds such as crude saponin and total
polyphenol were determined in Allium hookeri roots and
leaves.

In addition, activities of DPPH radical scavenging activity,
hydroxyl radical scavenging activity, o-amylase inhibition
activity and nitrite scavenging were detected in concentrates
of 70% ethanol extracts of Allium hookeri roots and leaves.
The crude saponin content of the roots and leaves were 4.28
mg/g, and 4.17 mg/g, respectively. Total polyphenol and total
flavonoid content was higher in leaves than roots.
Furthermore the DPPH radical scavenging activity and
hydroxyl radical scavenging activities of leaves was higher
than roots.

For a-glucosidase inhibitory activity, 70% ethanol extracts of
Allium hookeri roots and leaves showed 60% activity inhibition
at a 10 mg/mlL concentration.
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Nitrite scavenging abilities under acidic conditions were most
effective for Allium hookeri leaves extracts.

These results suggested that Allium hookeri leaves might
be used as the components of health functional food.
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Allium hookeri

2
QU]

off

T o

£ 1>

2oFdy AFRIA - AEZAA)BAH ALY (2005): 2 A E
o HEE AMETS, Y Aoz HAY egdA Ha e A

o Yo HE=

2ok AFRIA - AFLANSAEH AL Q005): TS A F

YEE AE7ME, 948 Aoz HAY a8 Ha 2 A

o] Yol Btk

1 4oby ATRIA : AFAA 2B 7 2005):F
FURE AL, 9 Aoz HAY agsA o
Ay s Yol Heth

2. 217]-565% (2013.4.23) : & FTFATe GEI(FDHL
2 Zo] I8 ALE JMsehy, BEvks Eyste] szt
g AoE S FHoE JAFeE AFH, HAF, Ax, 7}

o

=& B8 glololok 3

Sotrlote] FE W, E, FE, 28 @Ubsol 2RI %,
SA, s 1400~4200me] =X A

= ¢ 0.6~lmolt}y. dEoA= AA X35
8= 3o

sulphur compounds
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@ <= Institute of Botany(Beijing) & 47§71 % v]= Harvard University

o Allium & 2l&9l
hookeri Thwaites’

=
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98,800
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80 ml*30
50 ml*30
80 ml*60
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b Az 2 o)
O A=
@ A4 (Allium hookeri)¥# 2]

riy

3 A=

@ Mse
@B AR S AT F DF Az AxMARIE S
@ Az E ALVEEEVR T S AHgEle] FEhe] F
Ze Adg
@ 2 F TAdeHs AR BYeFAL A
@ TdsEde FAHELRE o SEAFS AxT

O A WE 400kg e HIFRHRE TAst] TRAF M H S (M H&
Q38 B0 e Yol B2 33 AHAT.
@ AHol hRE AW F2S 3| WA 160KgT AzA =2

Az = A 160Kge EFA =719 Wil 70C A A 124 3¢

;

)

4etES(-750mmHg)gt & F 65 A FEE559S
A=t} (35brix, 1.4 kg, & 40%).

(h AR FEN S T2 X(FA71A cosmos)ol] Har 80T ol A
124175 2 S(-750mmH) ¢S F 659 ARAAA FE5F5AS

A=t} (60 brix, 0.9 kg, & 75%).



-
st

8. A F= 54 AxTA

2 &4, 4% 4F37=

(B)71 /A& E

@)

1) ANZFA _ .
O A=2 TR mgy)  FE(kg)
A= Ayt B 0.16 mg/g 200 kg
|
N AL A A 7]
al
A A 58] 160 kg
|
. 60, 70C, 80T
= 8, 12/7F % 6%
|
. 80C, 12412+ Z+ebs =(-750mmHg) 1.4 kg
° WA 2EEEd, F63 (8.4Kg)
|
Ry 100g &9l &x% F 34 K
|
AE 95 BY 3 2298 1% 4% 0.16 mg/g 8.4 kg




kd

@) A=EH

2 &4, 4% AF3=

B)715/AEEE

@)

FFASH(mg/g) TE(kg)
A= Ayt B 0.16 mg/g 160 kg
!
Az e, Lerdas 19.2 kg
ES L
!
- 60C, 70T, 80C
= 8, 1247t % 6=
!
" 80C, 1_2A 43 Z:T?%%%(—?SOmmHg) 5.4 kg
AT 2EEFY, F65
!
=% 100g &9 224 F 34 2
!
A dE 4 & AFdE 1% 24 0.16 mg/g 5.4 kg




O
\/\?+ OH
O~ NH,
Alliin

NN OH

NH,
S-allylcysteine (SAC)

H3C’S\S’S\CH3

Dimethyl trisulfide

HsC”~  “CHg

Methylsulfonylmethane (MSM)

/\/SNS/\/

Diallyl disulfide (DADS)

@ #47]7] : High Performance Liquid Chromatograph (HPLC)
- 22 : LC20A Shimadzu Co. Japan

A 40T
- Injection Volume :

- Detector : UV 195nm

- water (30:70)

20 1L



@ Alliin 2F%

=Chromatogram=

ChLabSolutionsiData\Froject 1141 @l Civ140915 allz od.icd

mi
300 %
200
100
S mumwes @ oImgs g Z g
o e KTFERTEET = R o = == 4
o = 10 15 20 25
1 Det.B Ch1/195nm
@ Dimethyltrisulfide(DMTS) %&&
=Chromatogram=>
< CALabSolutions\Data\Project1\AH ## Civ141007 DMTS 1 od.lcd
Lasl
200 8
\ 2
150 [ 1\
100
50 =
| B Z g2 %5 BEE% @ E 2 3
o T} I P e r——— e
N Tal .r
0.0 ; i 25 ' 5.0 7.5 T
1 Det.B Ch1/195nm )
@ Methyl sulfonyl methane(MSM) %%
=Chromatogram>
G CALabSolutions\Data\Project1VAl 8 (V140912 mam2 cd led
5
200
100
g B nEg 58 = g g = = 2
° = e o e 7 ey = = — =
0.0 2.5 8.0 7.8 10.0 12 .5
1 DelB8 ChIA1EsSnm
@ S-allyl cysteine(SAC) EF3F
=Chromatogram>
CALabSolutions\Data\Project1\AH & Ci1\140915 sac cd.led
g 300 =
5 o
zo0 %
100
g £ %88 379 22 2 E
0.0 2.6 50 7.5

1 Det B Ch1/185nm

ardadfEdd)

<Chromatogram>
CAL stions\D. i VA B V140916 1-5 1 ed led
mvy
- =
%
|S
200
100 | o
1 213
b
PR v B2: & ks
| e e 0w & 3 58
o —— 3 - — o g o
0.0 2.5 5.0 7.5 10.0 12.5

1 Det.B Ch1/1985nm

Det.B Ch1

30
min

Det.B Chi|

min

Det.B Ch1

15.0
min

Det.8 Ch1

am
010

min

Det.B Chi|



300 & ) Det.B Ch1|
200-] =

| | =
1001

0.0

12.5 15.0 " 178 200
1Det.B Ch1/195nm

Retention time
No. Class
2.2min 2.5min 2.8min 3.0min 3.2min
, 256 279
! Alliin (45.0%) (42.5%)
282
2 S (89.9%)
2.80 3.17
3 =G (63.1%) (23.1%)
282
4 DADS e
282 3.00
> DMTS (55.2%) 32.7%)
; €0 2.21 2.51 282 3.20
(7.2%) (50.9%) (84%) (5.5%)
; - 2.19 2.51 2.81 3.23
(8.4%) (48.9%) (7.3%) (5.9%)
. fe 223 2.54 3.24
(12.6%) (55.7%) (4.8%)

3 10 . Cycloalliin 722 ¥ £2}2

O
HCo N Cycloalliin
OH
H>[ H
? (15,3R,55)-5-Methyl-1,4-thiazan-3-
|

" carbonsaure-1-oxid

0]
Chemical formula CeH11NOsS
Molar mass 177,23 g-mor3

@ A By F FFsgE did LC/MSIMS A E S Bkl AolF



@ ZFF AR
@ Cycloalliin %
- Alz¢Y : Wako Co. Japan
- 3}38t9 : Cycloalliin hydrochloride monohydrate standard (MW 231.70)
- R#AZEA : 2~10C AFHERE
- Catalog No. : 035-21151

@ NSAR(EE AZHB)] AP

|
b
:>|4='4
>
ol
ofy
@)
<
Q.
(@]
0,
E; M
M
1%
>
fred)
ok
i

o
BN
2\

F 11 . A S LC/MS/MS H-4 4]

717178 : Agilent Technologies 6410

x5  Cycloalliin

AN R AR FEsS AR ED

Flow rate : 0.2mL/min

Pressure Max(bar) : 400

Mobile phase : Solvent A 0.2% FA in water
Solvent B 0.1% FA in water

Variable Wavelength Detector
Name : VWD
Model :G1314C




Binary Pump

Name: BinPump

Model: G1312B

Flow rate : 0.2mL/min

Pressure Max(bar) : 400

Mobile phase : Solvent A 0.1% FA in water
Solvent B 0.1% FA ACN

Synergi Hydro_RP

Compress A(*10-6/bar) : 100

Compress B(*10-6/bar) :115

Wellplate Sampler
Name : h-ALS-SL+
Model : G1367D

Thermostated Column
Name : Column-SL
Model : G1316B

- Cycloallin &% 4419
- Cycloallin &% e]
- Cycloallin #F%

ol A&AIZF © 3.49 min.
1

,000 ppb : 37,597(Area)

19 16. Cycloalliin £F# LC/MS/MS ZEw}E 1

Alliin Cycloalliin
F3:MRM of 1 channel ES+ F3:MRM of 1 channel ES+
178.14 > 88.09 178.14 > 88.09
100 Alliin 1.219e+005 3.35 1.219e+005
335
3953.50
3.95e3 3’49 Cycloalliin
3.49
9% 242542
‘ 2.43e3
1 OEB \ D.§8
B i R ST e
0 min T T e Min
2.50 5.00 7.50 2.50 5.00 7.50
# Name RT Area IS Area Response Primar... ppb  %Dev
1 1 Alliin 178.14 > 88.09 3.35 3953.503 3953.503  bb 10.3 33
2 2 Cycloalliin 178.14 > 88.09 349 2425422 2425.422 bb 10.7 6.7




Alliin Cycloalliin
F3:MRM of 1 channel ES+ F3:MRM of 1 channel ES+
) 178.14 > 88.09 178.14 > 88.09
10 ,;":I"I‘l; 2.119e+005 100 3.34 2.119e+005
8706.64 [3:47 i
4 Cycloalliin
8.71e3 347
5317.68
% % ‘ 5.32e3
0.91 | 0.91
TS TR R e min O T T T T e S T min
2.50 5.00 7.50 2.50 5.00 7.50
# Name Trace RT Area IS Area Response Primar... ppb  %Dev
1 1 Alliin 178.14 > 88.09 3.34 8706.643 8706.643 bb 96.3 -3.7
2 2 Cycloalliin 178.14 > 88.09 3.47 5317.681 5317.681 bb 926 74
Alliin Cycloalliin
F3:MRM of 1 channel ES+ F3:MRM of 1 channel ES+
178.14 > 88.09 178.14 > 88.09
ii + Te+
100 Alliin 1.397e+006 100 3.34 1.397e+006
| 3.34 347 A
58831.03 |~ _ _ Cycloalliin
4 5.88e4 ] 3.47
1 1 37597.73
% %o 3.76e4
J | J
o] ||||‘|l||‘\l|T\'IFT1‘I'|1"\TI'TI'I'TT[TI|||||I\ min G‘ll"l'l'[TTr?‘[TTl [TTT T T T T T T T T min
2.50 5.00 7.50 250 5.00 7.50
# Name Trace RT Area IS Area Response Primar... ppb  %Dev
i 1 Alliin 178.14 > 88.09 3.34  58831.027 58831.027 bb 1003.3 0.3
2 2 Cycloalliin 178.14 > 88.09 347  37597.730 37597.730 bb 1008.7 0.7
- Cycloalliin %2 HZFH 24

Compound name: Cycloalliin

Compound name: Cycloalliin
Correlation coefficient: r = 0.999689,

12 =0.999377

Calibration curve: 35.3111 * x + 2048.5

Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

—
30000 //
o s
2 ]
S 20000-
w 2
Q —
[n'd 7
10000—:/
_GiI\I\l\I\I‘\I\I‘Ill\l\\I\l\\II‘I\\I‘I\II‘II\\l\l\\lConc
0 200 400 600 800 1000
19 17. Cycloalliin &% A4




(mp LC/MS/MSel o3k Allin¥F% +4(MRM)

Fragmentor Voltage 30  Collision Energy 5 Ionization Mode  ESI

%10 4 | *ESI MRM Frag=30.0V CID@5.0 (178.0 -= 88.0) Alliin STD 100ppb.d

2141 1.857
1.75
1.5+
1.25
1 4
0.75
0.5
0.25
0_

1<

S

1 5 6 7 8 9 10 1112 13 14 15 16 17 18 19
Counts vs. Acquisition Time (min)

w| o
s
520
[#2]

Spectrum Source Fragmentor Voltage Collision Energy Ionization Mode
Peak (1) in "+ MRM (178.0 -> 88.0)" 30 5 ESI

x10 4 |*ESI MRM (1.792-1.982 min, 57 Scans) Frag=30.0V CID@5.0 (178.0 -= 88.0) Alliin STD 100ppb.d
] 88.0

0.8+
0.6+
0.4

0.2+

84 845 85 855 86 865 87 875 88 885 89 895 B0 905 91 91.5 92
Counts vs. Mass-to-Charge (m/z)

(8D LC/MS/MS°ll 9%k Ax4x £4(MRM)

Fragmentor Voltage 30  Collision Energy 5 Ionization Mode  ESI

%10 4 |*ESI MRM Frag=30.0V CID@?5.0 (178.0 -> 88.0) Sample F-0.d
11 1.794
3]
2.5
5.
1.5-
14 i
0.5 k
0 T - l T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11_12 13 14 15 16 17 18 19
Counts vs. Acquisition Time (min)
Spectrum Source Fragmentor Voltage Collision Energy Ionization Mode
Peak (1) in "+ MRM (178.0 -> 88.0)" 30 5 ESI
x10 4 [+ESI MRM (1.718-1.976 min, 77 Scans) Frag=30.0V CID@5.0 (178.0 -> 88.0) Sample F-0.d
164 88.0
1.4
1.2
1_
0.8
0.6
0.4
0.2

84 845 85 855 86 865 87 875 88 885 89 895 90 90.5 91 915 92
Counts vs. Mass-to-Charge (m/z)



(AD LC/MS/MSel of3k g ita) &4 (MRM)

x10 4 [*ESI MRM Frag=30.0V CID@5.0 (178.0 -> 88.0) Sample F-6.d
i 1

1 1.783
1.751 ‘

1.5 |
1.25

0.75 H
0.5 ‘
0.25

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Counts vs. Acquisition Time (min)

Collision Energy Ionization Mode

Spectrum Source
5 ESI

Peak (1) in "+ MRM (178.0 -> 88.0)"
+ESI MRM (1.711-1.918 min, 62 Scans) Frag=30.0V CID@5.0 (178.0 -> 88.0) Sample F-6.d
88.0

Fragmentor Voltage
30

X104 |

0.8
0.6
0.4+

0.2

84 845 85 855 86 865 87 875 88 885 89 895 90 905 91 915 92
Counts vs. Mass-to-Charge (m/z)

(oh) b Aol A7 A=

O AHZA R
@) AofA AFHRIAM: LEE 7YY RG-S HEFLERE AL

N
-

- QY
B, Qe 4oz WAY 2gsiA P32 Ao Yof wirho),
@ Aobd AEAA RGO E o)z AT e FALS] AW(FRE A E
jeg

A
B2 AL JRssel, Welnke Belste] Bulsad & ASoE 2
A Hom A, AF, A% 7+F == BB Sololof &

R0 944 2

@ gk} 8 QIE SelAE AESA 8 AN ECR UT A,

@ 71548 2 BHABe] FHYRAE - 54 ) DB A4 Au
o Al



® 12 4 7sAE 2 x4 DB AA A
AR TH AR - -
A E o] H o] 2 A2 0] AN A3 o= ARz
T
(Allium hookeri) And
Pubmed . X X
(adverse or toxic)
Toxline Allium hookeri And toxic X X
Natural Medicine Allium hookeri X X
Q =AAY
@ 2 A A7 EF A JAEAE - b-d-i-k-f-h
W JAPEA BEEA
- [b] : AFEE dElE FAYE WAV FA AHEE  gle 98
Soll # A7 () FoFERRAA AN FTAEH UA F2
- [d]-[il-[k]
Az deEle3Ag e B E Axsa JAATE VMEFE
3t A S T3 & FEE
- AAAHS A
{EA: A1ZHUA 5 DB> (http://fse.foodnara.go.kr/origin/search
content_detail.jsp?idx=9585&query= %BB%EF%C3%A4)
8o dEle AT AFYASE DBol|l A FYUEE ALE
7Vselthal FAlEY Jorvz Al A AHHAAEF
of W3k SAASRE Ay,
- [f]: 2)F9A 5 DB FHA/FA ol FZp8o] 7|AEo A=A &
oz e gude Pe FAsel L ACE BUALEL.

Center for Drug Evaluation and Research

- [h]: v]= FDA <1Z7]3<!
(CDER)®] A IE ATl ot AAY] HAZFES AFEst
gooz B AEo 19 BaTUsemg/day)e EYE oz Tk
.
@ ogA 2R Ay
D 71540 &3 A=
O ARbd 78NS 2 HHAZF
b 71548 W& 89 2 dF Zd2EHE i
0 4 AHAF HARFEFEZLEN 486 mg/day
o A FZEL AALHAZTF &1
- 9 ~Eo gk 0 100 mg/kg x 60 kg x 0.081(Z4HA|5)= 486 mg/day



F35

o o3l AaZAFH(caspase 3) B gulg _/] 13.3:]0 )7 3H 1,

N o
£
i‘&
SIS
o oo

A E] A2 9 o] W49 Tl PDX-1 9 EGFRe] W<

ZANA ARAE) 7)5S SATFOZR AEd] BuE ZANA PP
= 395 Al Aoe= A7E.

W ﬁiﬂﬂ.‘i %%l'?:‘?:}% A 2‘63 %51 251 (db/db v _cq g} A3}, A
A

Aojrtolds MAANA s a5 7}

2 as& *37—.‘%.
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b FEE Az HHzd 44
DA F= HF 21 0 25 80T, AIRE 12413
2) A F= HA 241 0 2% 80T, AIRE 12417

HEA -#3| 71.0~89.5mg/g . ¥ 35.8~54.4mg/g
sgs (S22 0| : 32| 24.9~52.7mg/g, 220.2~49.1mg/qg)

l ZE ' - %3] : 1705.0mg/100g ¥ : 2673.1mg/100g

i - 83| : 232.7mg/100g ¥ : 980.1mg/100g

l Les l - 82| : 13.5mg/100g % : 7.1mg/100g
l a2 - 12.5mg/100g
l\f| - 1.36mg/100g
ﬁ - 1.18mg/100g
- CuEY, 4R

2) A B Az A, F 7%

IE Methyl propyl disulfide 763 267 496

o

&

Methyl 2-propenyl disulfide 716 239 &77
Dimethy trisulfide 1569  6.94 875

Allyl methyl trisulfide 8.81 1879 998

Methyl propyl trisulfide 519 361 158

o Methyl propyl disulfide 818 421 397
Methyl 2-propenyl disulfide 956 7.49 207

Dimethy trisulfide 2728 1658 107

Allyl methyl trisulfide 465 012 453

Methyl propyl trisulfide 586 0 5.86

3 ANA #e 22 A, F 7% FF

@ A A
I N
Methyl propyl disulfide 7.63 3.82 3.81
Methyl 2-propeny! disulfide 7.16 3.54 3.62
Dimethy! trisulfide 15.69 9.37 6.32
Allyl methyl trisulfide 8.81 14.79 -5.98
Methyl propyl trisulfide 5.19 473 0.46




@ M+

W M A

Methyl propyl disulfide 7.63 5.11 2.52
Methyl 2-propenyl disulfide 7.16 5.86 1.30
Dimethy! trisulfide 15.69 9.94 6.02
Allyl methyl trisulfide 8.81 21.69 -12.88
Methyl propyl trisulfide 5.19 491 0.28
- _ - = = o= =
4 TaA e = A, & /% FF
Sample Name Nitrogen Carbon Hydrogen Sulphur fgdg
1.809 37171 5.867 0.431
@(?Of.éi F-0 1.723 37.464 5755 0.373 0.412
1.746 38.042 6.049 0.433
1377 37.486 5.887 0.363
%ﬂ(i‘:;éﬁ F-1 1.646 38.071 6.172 0.330 0.352
1.438 37.755 5873 0.365
1.528 37.541 5.744 0.363
%t’g;éﬁ F2 1.614 37.504 5043 0.458 0.428
1.505 37.619 5.002 0.464
1551 37.712 6114 0.458
"""‘“ﬁ;‘?ﬁ F3 1617 36.602 5737 0.444 0.444
1.470 36.923 5.898 0.431
1.435 37.224 5.818 0.427
QLH(;E‘?E F-4 1.573 37.668 6.037 0.373 0.390
1.407 37.338 5.799 0.371
1.267 ar.112 5.899 0.401
ﬁ‘?E?;"ﬂ F-5 1.464 36.515 5.640 0.393 0.425
1.443 37.1090 5.751 0.483
1.861 38.058 5.387 0.429
(ﬁzizl F-6 1.764 37.915 5.159 0.334 0.362
1.341 36.968 5.588 0.323
= HH o) [olke S
G A R Az A, T FY FY
| Methyl propyl disulfide 7.63 2.67 4.96 |
| Methyl 2-propenyl disulfide 7.16 239 477 |
| Dimethyl trisulfide 15.69 6.94 8.75 |
’ Allyl methyl trisulfide 8.81 18.79 -9.98 |
| Methyl propyl trisulfide 5.19 361 1.58 |
| Methyl propyl disulfide 2.67 242 0.25 |
| Methyl 2-propenyl disulfide 239 1.97 042 |
| Dimethyl trisulfide 6.94 5.97 0.97 |
| Allyl methyl trisulfide 18.79 18.98 -0.19 |
| Methyl propyl trisulfide 3.61 3.01 0.60 |




‘ Methyl propyl disulfide 267 2.60 0.07 ‘
‘ Methyl 2-propenyl disulfide 2.39 2.18 0.21 ‘
’ Dimethyl trisulfide 6.94 6.58 036 ‘
‘ Allyl methyl trisulfide 18.79 19.11 -0.32 ‘
| Methyl propy! trisulfide 3.61 332 029 |

0. H% AR HA
D OREAA 2E25EE U4
2) A ol : ARAY} i S5 B AET ARAL e @A o]
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HA Zd

Lty |

27, Abxf

2t
1 Ak pe) AEE

ycloalliin 3

o

O

=M=
RLE

S|
ax

z]] BH == = =] .
7 . A=Y FEeE FAAZREY ¢ 2,389,851(Area)
Alliin Cycloalliin
F3:MRM of 1 channel ES+ F3:MRM of 1 channel ES+
178.14 > 88.09 ~ 178.14>88.09
10 347 6.189e+007 100 Cycloalliin 6.189e+007
| 2389851.00
Aliin S
3.32
% 584278.94 * |
5.84e5
N
. d 0 - - e min
2.50 5.00 7.50 2.50 5.00 7.50
# Name Trace RT Area IS Area Response Primar... ppb  %Dev
1 1 Alliin 178.14 > 88.09 3.32 584278938 584278.938 bb 10511.2
2 2 Cycloalliin 178.14 > 88.09 3.47 2389851.000 2389851.000 bb 67621.8
Alliin Cycloalliin
F3:MRM of 1 channel ES+ F3:MRM of 1 channel ES+
7 178.14 > 88.09 178.14 > 88.09
100 gllang 1.219e+005 100 3.35 1.219e+005
38953.50
3.95e3 [349 Cycloalliin
% ( % 242542
| |\ 2.43e3
0.88 | 0.88 |
\,-" [y ‘\“‘_Www 2 1 .," e T P e 3
O—rrrry | AR T T T T iy T T T T T T T En
2.50 5.00 7.50 2.50 5.00 7.50
# Name Trace RT Area IS Area Response Primar... ppb %Dev|
4 1 Alliin 178.14 > 88.09 335 3953.503 3953.503 bb 103 3.3
2 2 Cyclealliin 178.14 > 88.09 3.49 2425422 2425422 bb 10.7 6.7]
Alliin Cycloalliin
F3:MRM of 1 channel ES+ F3:MRM of 1 channel ES+
178.14 > 88.09 178.14 > 88.09
10 /;u?i'i: 2.119e+005 . 3.34 2.119e+005
8706.64 |3:47 ?
8.71e3 Cy‘;‘ﬁ””"
5317.68
% % ‘ 5.32e3
0.91 | 0.91 ‘
S A R e e e Min O e e Min
2.50 5.00 7.50 2.50 5.00 7.50
# Name Trace RT Area IS Area Response Primar... ppb  %Dev|
1 1 Alliin 178.14 > 88.09 3.34 8706.643 8706.643 bb 96.3 -3.7
2 2 Cycloalliin 178.14 > 88.09 3.47 5317.681 5317.681 bb 92.6 -7.4
Alliin Cycloalliin
F3:MRM of 1 channel ES+ F3:MRM of 1 channel ES+
178.14 > 88.09 178.14 > 88.09
10 Alliin 1.397e+006 100 3.34 1.397e+006
3.34 347
58831.03 |° Cycloalliin
5.88e4 3.47
37597.73
% Yo 3.76e4
‘ |
O rF e e min 0= min
2.50 5.00 7.50 2.50 5.00 7.50
Name: Alliin STD4, Date: 11-Jun-2015, Time: 18:14:52, ID: , Description:
# Name Trace RT Area IS Area Response Primar... ppb  %Deyv|
1 1 Alliin 178.14 > 88.09 3.34  58831.027 58831.027 bb 1003.3 0.3
. 2 2 Cycloalliin 178.14 > 88.09 347 37597.730 37597.730 bb 1006.7 0.7




- A B Al &5 Cycloallin gH&4k=
AR S sAAREY
2,389,851(Area)/37,597(Area) x 1.3 x 10 = 826.33 xg/mL
82,633 1g/100 mL = 82.63 mg/100 mL
¥ 1.3 : MW of Cycloallin HCI-H:O/ MW of Cycloalliin

10 : Dilution of Allium hookeri Sample

- AjEE] AlE 5 Cycloalliin®] HaFn|w

F 8 AW AZ F Cycloalliin®] g1 al

Cycloalliin Cycloalliin e FSED/ Cycloalliin
EX: % e ey | CERALL | BB
3%
(mg/100g) %) TEEET e %)
el
B
N 82.63 0.082 0.508 33.75 5.44
o
B
) 54 5] 7z AER R FF
. 0
EOELT HSE{N 2 oH 064096 m/
64~0.96 m
(Cycloalliin) ? &8
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D AEY . L2 2(Goodwell Multi Sauce)
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~ Phy lyc A - Miu sé: 04-NH

O KHAT
DANG KY NHAN HIEU £y e - miaw su. wani s wep ey
@ DANH MUC VA PHAN LOAI HANG HOA, DICH VI MANG NHAN HIEU™
(Ghi tudn tie timg nhom theo Béing phin loi qudc té vé hing hod, dich vu theo Thod wdc Ni-xo; sir dung ddu ;"
‘gitza cdc sin pham, dich vu trong nhom; két thic méi nhom ghi téng s6 sin pham/dich vu trong nhom d6)

Kinh g

+ Cye S& hiku tri twé
186 Nguydn Trai, Ha Noi

15 -11- 2018

R . Nhém 30: X6t gia vi; X6t (gia vi); tuong 6t; nude X6t ¢a chua ndm; nude X6t my dng; X6t ¢
Chii don duoi ddy yéu chu Cuc S¢ hifu tri tug xem xét N 4-201: chua

8-40080
don va cip Gidy chimg nhén dang ky nhén hi | } | ‘
$6 hiéu nhin biét don: 1325G/NHB | LKL N

Class 30: Sauces; Sauces [condiments]; Chili sauces; Ketchup [sauce]; Pasta sauce; Tomato

X

sauce
[ Don tach: Don niy duge tach ra tir don sé: Ngiy ndp dom:
@ NHAN HIEU cUC SO HOU TRi TUE
% AL PROPERTY
[ Loai nhén hiéu yéu ciu ding ki o ——
| 3 NGAY
| | O Nhan higu tip thé oice: || Aa 208
[ Nhan higu lién két S
Nhin higu chimg nhin s6BON |
M3 6 nhin hidu: e — AR Mo = =
. G5 - _ ® MO TA TOM TAT DAC FINH-EUA HA UQC CHUNG NHAN
Mau sic: tring, den, ving, do, xanh Is cay, xanh (481 v nhln higu chimg nhin)
A R duong £ Ngudn gbe dialy
— M3 ti: Nhiin hiés bio h 1 wét méu den hink NSy
Gaod Well Nl S 6 ti: Nhin hiéu xin o 1 vét miu den
Mt Sauce vong cong cch diéu, phin Iom cita hinh vong cung ndy
o6 mit vét den tzo thinh hinh 6 van vién den o6 mdt vt
‘miu vang trong 6, phia trén hinh © van ny I3 hai chice O Chét legng:
,,,,,,,,,,,,,,,,,,,, 14 cich dien mu xanh |5 cay va xanh duong. Dudi hinh
ndy a cfe kf o ting Han c6 phién am 1 “gud wel sos™
0 nghia 14 “XGt ngon 108",
L Dic tinh khac:
@ CHU PON
(T chirc, cé nhn yéu clu cdp Gidy ching nhin dang ky nhan higu) =
@ CAM KET CUA CHU DON
Tén diy di: GOLDTREE CO., LTD. T5i cam doan moi thong tin trong 1 khai tvén ddy I trung thie, dling st thdt va hodn toim chiu tréich nhigm
’ i-gil, Guri ) 4 trucse phap hud.
Pia "‘"K'"" gil, yean, gun, ES0T4- Raguiblie:of Khai tai: Het Néi, ngéyy 15 thng 11 nam 2018
ermd Chi ky, ho tén chi don/dai dién cia chi don
Dién thogi Fax: Email

chite vy vi dong ddu, néu c6)

I Ngodi chit don khai tai myc ndy cam e6 nhiing chit don khic khai tgi trang bd sung

€] DAIDIEN CUA CHU DON

[ Vi ngwii dai dién theo phap hudt cia chi don

[X] 14t chire dich vu dai dién s& hiru céng nghiép duge uy quyén cia chi don
11 nguini khiie duge uy quyén cita chii don

Tén diy dik: Cdng ty TNHH s hits tri tué Thao Tho Quyén (INVENCO)

_ NGUYEN THANH DIEU
Bia chi: 29 - Truong Hin Siéu - Ha Ngi NGUOI DAl DIEN SO HU'U CONG NGHIEP

Dién thogi: 84-4-38228505 Fax: 84-4-38226059 E-mail:

nvenco@hn.van.vi

Chi thich:
* Trong Ter khai ndy, chil don/dai dign ciia chil don dinh dbu "x" vio 8 vudng (1 néu cic thing tin ghi sau cic 3 vudag 1 phit hop.
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D AZFW - daiAel 3 (Balhyosamchehim)

Bl 99 2](120g, F&71% 19) 1.
g( 15g, E718 1) 1%
A 99 HAEAME( 30 ea)
g AEME(10 ea)
3 Az FHIAHA FUHHF)
4) A 1Y 3

(20193 24€ 16%, 25,000 US 9

GOLDTREE CO., LTD.
70, Gaduki-gil ,Gurim-myun,Sun cha.nggun eollabuk-do,
KoreaTel: (82 63)652 1561/Fax:(82-63)652—1562
Website: www.goldtreei.com

CONTRACT
Messrs: Nhan Viet Co., Ltd. Date: Feb. 16, 2019
105. Truong Dinh. Ward 6 No: GT20190216
District 3, Ho Chi Minh CIIY, Vietnam.

Dear Sirs,
We as Seller confirm having sold vou as Bllver the following goods on the
terms and conditions as stated below.

DESCRIPTION QUANTITY UNIT PRICE  AMOUNT
Balhyosamchehim 5,000sets 5US % 25,000

Description: Balhyosamchehim

Crigin: Republic of Korea

Terms of Paylnont : By T/T 100% in advance
Terms of Delivel:y: FOB Busan xOREA
Desgtinaion: Hochilininhport, Vietnam

Shipment: Partial shipment not allowed

Packing method: Export standard carton packing
Inspection:Manufacturer's to be final

Export port: Busan, KOREA

Time of shipment:Within 30 days after receiving T/T 100% paylnent
Seller’s Bank: NONGHYUP BANK

Account No. © 301 0080 $334 11 goldtree Co. Ltd.
(SWIFT CODE : NACFKRSE)

(BUYER) (SELLER)
Nhan Viet Co., Etd. Goldtree Co.,Ltd,
/ {F .4 /f
| A F
I ﬂ
President S o w President

® HZF @A F2)(2019.06.04 SAF1)
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Y. F3EA
D A A olere FEE0 A= gy, iR 23]%), 27(6),55~61(2012),27(6), Hi7) =,

v o &, (55) A
2) A FokEAAA A FFHAEE dHolHuo] 2
(http://www.foodsafetykorea.go.kr/portal/safefoodlife/foodMeterial/foodMeterialDBDetail.do?men
u_no=294&menu_grp=MENU_GRP01&indx=9585)
3) =X g3 abx] Hale] o]Fstx EA T it
44(3),412~417(2015), AL, A, AL, A&
) A e Fof 7t % }%u EEl PARS BRI RS
o HE, A, AdF, TP AR

3t &4, S FGIIA,
teta 4 FF et
K

&, Aeksts] x|, 46(1):78~83(2015)

=
5 A e e %“—% o] LPS7} = RAW264.7 Alazo] tid FdF &3,
=2 F Y FAE 3 A, 41(11),1645~1648(2012), AT, o] A H, MALA A4 AR

6) A e FEE 9 EY9EY v ¥ s B4, iy e85t A, 12(4),

533~538(2014), ©]A| <, ol =, ¢ ;'E] olv} SAE FRI|EATA

7 B FAHE ol &3 A B o FEE s 24 2 FES &2 v,

Sk Al F 9 FHE 3 A], 43(12), 1808~1816(2014), o] #L, AAH, dguTUstn 2 F& st

8) The Plant List, 2013, world Checklist of Selected Plant Families(WCSP)

9) Flora of China v 24 p 174 wittdE kuan ye jiu Allium hookeri

10) 2% AA= AH7F AFY 11 (Re-evaluation of food materials), p.33(2005), A]<-th s}t
A F B, A F Y FF A

11) Estimating the Maximum Safe Starting Dose in Initial Clinical Trials for Therapeutics in
Adult Healthy Volunteers, 2005, Center for Drug Evaluation and Research (CDER)

12) Gasser P, Eggel A. (2018). Targeting IgE in allergic disease. Curr Opin Immunol. 54:86-92.

13) Kim SY. et al., (2019). Korean youth with comorbid allergic disease and obesity show
heightened psychological distress. J Pediatr. 206:99-104.e4.

14) Kim JT. et al., (2018). Effect of multi-ethnicity and ancestry on prevalence of allergic
disease. J Microbiol Immunol Infect. pii: S1684-1182(18)30158-0.

15) Martina C. et al., (2016). Prevalence of allergic disease in Old Order Mennonites in New
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