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Abstract: This study was to investigate the chemical proper-
ties and nitrite scavenging and acetylcholinesterase inhibitory
activities from Salicornia herbaciea seed. The lactic acid con-
tent of seed was about 2.0 fold higher than that of stem. Among
various free sugars, the maximum fructose of seed, glucose of
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stem, and mannose contents of root were obtained, 176.3, 125.6,
and 112.8 mg/100g, respectively. The maximum leucine con-
tent of seed among the essential amino acid was obtained,
853.7 mg/100g, which was about 3.0 or 6.0 folds higher than
that of root or stem. In the case of glutamic acid of seed, it
was 2,388.7 mg/100g , which was 5.6 or 9.8 folds higher han
that of root or stem. The ratio of essential amino acid and total
amino acid of seed was 30.14%. The y-aminobutyric acid con-
tents of seed, stem, and root were 43.87, 23.88, and 27.8 mg/
100g, respectively. The catechin content of seed was an order
of epigallocatechin (723.2 mg/100g) > epigallocatechingallate
(654.3 mg/100g) > epicatechin (443.5 mg/100g) > gallocate-
chin (314.1 mg/100g). Especially, the non-gallated catechins
content was about 2.0 folds higher than that of gallated cat-
echins content. The nitrite scavenging activity of seed increa-
sed from 38.7 to 65.9% when the hot-water extract content of
seed at pH 1.2 increased from 1.0 to 5.0 mg/mL. However, it
was decreased to 25.7% at pH 6. The acetylcholinesterase
inhibitory activity of seed was increased from 13.2 to 44.6%
when the extract content increased from 20 to 100 mg/mL.
These results show that S. herbaciea seed has a good poten-
tial to be used as a source of material or additive in cosmetics,
food, and drug compositions.

Keywords: Salicornia herbaciea seed, Chemical composition,
Nitrite scavenging activity, Acetylcholinesterase inhibitory activ-
ity, Functional cosmetics
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2 (%)= 01 (chenopodiaceae)?] AU Al &=
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AR 1 gt FR% SOmLE AzkEel Ao H7Feko] 80°C
Sz 0| 4] 4417k 7193t t}-S Whatman filter paper (No.2)&
o] 7}-5}a1, o] 95 rotary vacuum evaporater= 79} 553 &
2242 10mLE %-83}o] HPLC (Dionex 600 Ion chroma-
tography) 2 243} 0, B 2710 Th3T) 2} AY e
TonPac ICE-AS6 analytical, ©] 542 0.4 mM heptafluorobu-
tyric acid, 71 7]=ED50 intergrated amperometry ©. & £

ahsct.

23.9q&

A& 0.5 g3+ HNO; (20%) 10 mL 2 60% HCIO, (60%) 3 mL
& 47k Eetsm10] Gohstel 2914 kA 7kl % HNO
(0.5M) SOmLE A&5}5ict. BAaHE xS B3}
1 THE vialo] 8 mLA-& F3o] HEGOI 0 S, Y=
J-2 HNO; (0.5 M)& AH8-5¢] atomic absorption spectropho-
tometer = 4] 3} ¢ .

Leeg
A& 1 gt} ok (80%) S0 mLE 4H2F Eefi Aol H71sfe]
75°Col| A SA|7F 718t t}-2 Whatman filter paper (No. 2)2
o] 745} 1 o] H-& rotary vacuum evaporatorof| A ¢} H=ok
3 10 mLE %-8-5}o] HPLC (Dionex 600 Ton chromatography)
2 Basigon w4 208 thes 2ok 29 Carbo
Pac™- PA10 analytical, ©] 542 NaOH (200 mM) 2} NaOH
(18 mM), A= 7]+ EDS5O0 intergrated amperometry = 245}

At

2.5. 8ol
A& 5 gd LA 7bsto] 24417F Fot B3HAIZ] &
30570 WA 7| 1 £o (HCLZE2: =0.5:3.5) 4 mLa} 28
= 10mLE 7 }fﬂoﬁ ZAo| Al 7h2 st A 3]t B AR
th A7 S 22472 100 mLE A -831¢] HPLC (Dionex
600 Ion chromatography)2 HA45}¢ o B4 272 th-2
I} At A= onPac CS-12A (4%x250 mm), ©]5AMS 22 mN
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2.6. o}u] =4}

A& 0.5 g2} HCI (6 N) 3 mLE &3l 2hof| H7}sto] &7]sfaL
121°Col| A 24412t 7h=2 Al Zith o2t & 8-S rotary
vacuum evaporator® 7%t 523} sodium phosphate buffer
(pH 7.0) 10 mLZ 43t & 1 mLE |3} membrane filter
(02 pM)= o3t thZ ofn] e AkA}E-E4] 7] (Biochrom 20
(Pharmacia Biotech))2 245}l om B4 AL cf23} 7+
t}. Buffer solution®} reagent>- Z+Z} sodium phosphate buffer
(pH 7.0)&} ninhydrin ©. & 245} 4t}

2.7. 716170 9 72

A& 5 goll 54 100 mLE 4H2F Eeki =0 7hste] 95°C
FEA o A BT W2t stofl 247t ot FESAH. FEE
of] £3F9] ethyl acetateS 27}, £¢3t & ethyl acetateZ 2]
w2, 355 339 RHESIGIH o] FEES A ES T ACF
{sodium phosphate buffer (0.2 M, pH 3):methanol:D.W = 2:3:
15, v/v} 10 mLoj] 2+ 5] 83| A] 71 2= membranefilter (0.45 pm)
2 of7}31o] HPLC (Agilent 1100 series, USA)E ©]-&3}o] =
gttt HPLC #4212 vh31} &t} f1&7]+= DADZ
280 nm, 2 2-& ODS (25 mm x 4.9 mm, 5 pm), ©] ZAH-2 me-
thanol:acetic acid:acetonitrile:H,O (20:5:113:862 = v/v/v/iv)Z

A3kt

2.8. ol ALE 2AF

NaNO, (1 mM) 1 mLef| A|& 0.2 mLE AHzF ZefA T30 A7}
5}al o} 7] o] HCI (0.1 N)} citrate buffer (0.2 N)& A5}
W38N O pHE 1.22 246}l §E5-§H O] Hul5 SmL=
£ & 37°Col A 1AIZE &<t Bhg A F T o] REg-8-H-&
0.5 mLA Fslo] 2AFEH 25mLE A7 &, Griess A| oF
(A:B =1:1, A: 1% sulfanilic acid in 30% acetic acid, B: 1%
naphthylamine in 30% acetic acid) 0.2 mLE- 7}5}¢] 420 4]
1SE7E 2 A7) F 520 ol | EYw S 2454k obd
A 27% ()2 A EEN H7he HYILT Aol &
Fe s el

obHAMYE A F (%) =[1-(A-C)/B]x 100

A : 1 mM NaNO, 0 0] A|2E H7}eto] 1A 7} HH-2A]
139 53=

B : NaNO, ol o] it

C : AR AA 9 FFE

2.9. Acetylcholinesterase A 3 &4

Acetylcholinesterase (AChE) %3] &4 =42 acetylcholine
iodideE 7] A& AF&-8l= Lee 5 [15]9] WH O 2 S35+
t}. 108 2 3]43F A]& 30 pLofl phosphate buffer (100 mM,
pH 8.0) 2.8 mL, AChE (0.25 U/mL) 30 uL, DTNB (39.6 mg of
DTNB and 15 mg of sodium bicarbonate dissolved in 10 mL

phosphate buffer pH 8.0) 100 uL& @31 £33 3, 25°Co| 4]

5E7F 5H-3-A]7] 2L substrate (108.35 mg of acetylthiocholine
iodide in 5 mL of H,0) 30 uL 31 3087t A.2-0f ] w33}
F.4120mol 4 FHES S A3k,

AChE A3} 24 (%)=[1-(A/B)] x 100

A AR 7Y S
B: A& 77 S

L Ly

3.1. 8714k

Fig. 12§29 Xot, &£7] & ] 9] f7]4F 24 9] Aol
t}. A Stof| A = lactic acid =7} 1226.1 mg/100g= 714 =
Sk, 11 thS 0 2 acetic acid (903.4 mg/100g) > oxalic acid
(866.7 mg/100g) > citric acid (546.4 mg/100g) > malic acid
(470.8 mg/100g) > tartaric acid (376.7 mg/100g) <=0 & L}ER
2t} Succinic acid= v]ZF AEE QT £7]9 4= oxalic
acid =7} 686.1 mg/100go. 2 7}A =9k31, lactic acid
(586.4 mg/100g) > acetic acid (391.1 mg/100g) > malic acid
(330.1 mg/100g) > citric acid (231.2 mg/100g) > tartaric acid
(186.9 mg/100g) &0 2 el T). Big] o A = oxalic acid7}
1137.1 mg/100ge. & 7} =k, 11 th-2- 22 lactic acid
(901.7 mg/100g) > acetic acid (555.9 mg/100g) > citric acid
(518.5 mg/100g) > malic acid (373.2 mg/100g) > tartaric acid

(256.7 mg/100g) <= © & LFERTY.

32. vy

Fig. 2= r2 o Aok, &7] 9 F2] 9 njvj&d 24 Aol
R kol A = Nao| 3409.2 mg/100g0.8 7H4 =91, 1 th-&
© & K (2470.5 mg/100g) > Ca (1686.8 mg/100g) > Mg (461.8
mg/100g > Fe (14.7 mg/100g) > Mn (1.7 mg/100g) <=2 1}
Ebtth 284 Zn 2 Cuf) == 1.0 mg/100g ©]5}4th &
7] A & Nao] 2011.1 mg/100g0.2 7F4 =91, 1 the0.
2 K (798.3 mg/100g) > Ca (167.0 mg/100g) > Mg (162.6 mg/
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Fig. 1. Organic acids of S. herbaciea seed, stem, and root.
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Fig. 2. Minerals of S. herbaciea seed, stem, and root.
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Fig. 3. Free sugars of S. herbaciea seed, stem, and root.
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Fig. 4. Anions of S. herbaciea seed, stem, and root.

100g > Fe (14.7 mg/100g) > Mn (1.2 mg/100g) &= 0. & }Eby}
o, Bej o] 9o & Nag] g5Fo] 3120.2 mg/100gS. = 7}t
A il 1 32 2 K (1651.2 mg/100g) > Ca (108.1 mg/
100g) > Mg (202.4 mg/100g > Fe (9.3 mg/100g) > Zn (1.7 mg/
100g) > Mn (1.2 mg/100g) > Cu (0.6 mg/100g) <= O 2 L}ERGE
c}.

33. %8993

Fig. 3 22 Ao, £7] 9 129 freld g2 24T
Aifoltt. o7 FF FollA Aol A= fructose & =7}
176.3 mg/100g>. 2 7}AF =3k, glucose (168.3 mg/100g) >
mannose (78.9 mg/100g) > rhamnose (20.9 mg/100g) > galac-

tose (5.8 mg/100g) <=0 2 YEl Gt} 13U £7]9] % $- glu-
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Fig. 5. Amino acids of S. herbaciea seed, stem, and root.

cose =7} 125.6 mg/100ge 2 7} &=k, I th20 &
mannose (106.3 mg/100g) > fructose (96.2 mg/100g) > rham-
nose (48.6 mg/100g) > galactose (9.5 mg/100g) <= O &2 L}EFSY
o}, ES) ¥E] 9] 72+ mannose”} 112.8 mg/100g 2 2 714k
=91, 71 TS © & rhamnose (85.2 mg/100g) > fructose (16.8
mg/100g) > glucose (21.6 mg/100g) > galactose (4.3 mg/100g)
20 2 e} 18] arabinose, ribose & maltose2 A<=

52 g3t

34. %0|L

Fig. 4= 29 Aok, 7] 9 §2] 9] Fo] 25 &A% 2
ol g a0]2 0] A3l A= 4447.8 mg/100g, Hig] K Eo
A= 5464.9 mg/100g.0 2 714 =7 YEltth. Sulfate > phos-
phate > fluoride =02 Lo|2o] EAEQOw, Nitriite
(NO,)9] AH$-= HE FEoA HAEEA &9k, Nitrate
(NO™)9| 749~ 10 mg/100g o] 3}& Fe]ofA] n]gf HZE| 3]
t}. 3t phosphate®] &%= += Aot HE T Hajof| A o 2.28) 4=
At

3.5. oju] 1= A

Fig. 5= @22 ASL, £7] 9 11219 ofu|leql Fafa 24
gt Aolrt. E4 T 2 1759 ofn|leite H73haL Jle
o, A okl A = o] i ikF-of A leucineo] 853.7 mg/100g
©° 2 7HAF =9k, lysine (624.4 mg/g) > valine (596.3 mg/100
g) > phenylalanine (539.4 mg/100g) > threonine (485.3 mg/100
g) > isoleucine (482.0 mg/100g) > methionine (148.2 mg/100
g) > tryptophan (85.3 mg/100g) <=2 2 Wl T £7] 9] B
olu| LAl Zof A= leucine©]| 142.5 mg/100gS. 2 714 =9k
1, O th2 0 2 = lysine (139.0 mg/g) > valine (132.1 mg/100
g) > threonine (105.6 mg/100g) > phenylalanine (101.7 mg/100
g) > isoleucine (92.5 mg/100g) > tryptophan (30.6 mg/100g) >
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methionine (29.1 mg/100g) &= °.2 Yelttt. e o] 7o
= leucine©] 286.5 mg/100gC. 2 714 =¢kal, th2 0 2 ly-
sine (248.6 mg/100g) > valine (229.7 mg/100g) > phenylalanine
(192.5 mg/100g) > threonine (183.1 mg/100g) > isoleucine (165.8
mg/100g) > methionine (48.9 mg/100g) > tryptophan (26.7 mg/
100g) .© 2 ERg}

H| 4 opu]le 4l ol A= K otol A glutamic acid 5= 7}
2,388.7mg/100go. =2 7} =9kl 1 T2 S & arginine
(1,658.4 mg/100g) > aspatic acid (1,116.5 mg/100g) > glycine
(797.3 mg/100g) > serine (734.1 mg/100g) > alanine (588.5 mg/
100g) > histidine (520.3 mg/100g) > proline (451.3 mg/100g) >
tyrosine (312.7 mg/100g) > cystine (83.5 mg/100g) <=2 & L}
Bl £719) 2o = glutamic acid 5% 7} 244.3 mg/100g
o7 7M =91, th2 0= histidine (212.8 mg/100g) >
aspatic acid (206.3 mg/100g) > glycine (126.9 mg/100g) > serine
(116.3 mg/100g) > alanine (122.8 mg/100g) > proline (107.3 mg/
100g) <=0 = Wbt o, thE v 4= ofn] ke 4ho] 7-9-4= 30
mg/100g ©] 3} 2 YERT). Ba] o] A = glutamic acid 5 =7}
425.6 mg/100gC. 2 7} =91, 1 SS9 & aspatic acid
(384.2 mg/100g) > alanine (228.8 mg/100g) > glycine (222.6
mg/100g) > histidine (214.3 mg/100g) > serine (211.6 mg/100g)
> arginine (183.2 mg/100g) > proline (182.0 mg/100g) > tyro-
sine (66.2 mg/100g) > cystlne (25.6 mg/100g) <=© & e
o}, & ofu| Ak ko] 49 Aok 12,373.4 mg/100g, = 7|
1,979.4 mg/100g 4! ¥z 3 526.7 mg/100g S 2 LEFFT} E
AL £7] 9 e o] F ofw]Ate] tigt P ofm| At
H]-8-2 717} 30.14%, 39.08%, 39.19% 2. 2 Z}Z+ LYyt

2= o v " olu] Ak Qo) 7|4 ofu|iAto g oty
Z ammobutyrlc acid®] 3+eF2 =43l A7} Table 19] L}E}
W}, a-aminoisobutyric acid?} B-aminoisobutyric acid $FF
2 0.3 mg/100go|3}= YEFGTE 12y y-aminobutyric acid
(GABA) 32 A8, & 71, 3L L] ol A Z12) 43.87 mg/
100g, 23.88 mg/100g, 27.8 mg/100g 2. &2 el T} o] &= 2 u]=}
(Schizandra chinensis)7} 1480 mg/100g, & (Cnidium offici-
nale) 310.0 mg/100g, 3}=2- (Polygonum multiflorum) 540 mg/
100g, ZW S (Thuja orientalis) 160 mg/100g, U A (Polygala
tenuifolia) 70 mg/100g, -] 60 mg/100g, £t 70 mg/100g, A+
Wl 170 mg/100g, 7}Al 7} (Eleutherococcus senticosus)
90 mg/100g, A 7Y (Hovenia dulcis) 90 mg/100g 2! A4 %3z
(Acorus gramineus) 100 mg/100g 0.2 = & Zlof H|s}o]
& Aoz Ytk Jeu Foll 7k 10 mg/100g, &4l
(Poria cocos) 20 mg/100g, 2! #8712} 40 mg/g 0.2 =A% A

Table 1. Aminobutyric acids of S. herbaciea seed, stem, and root

. L Content (mg/100g)
Aminobutyric acids Seed Stem Root
o-aminoisobutyric acid 0.07 0.08 0.04
B-aminoisobutyric acid 0.13 0.12 0.28
y-aminobutyric acid 43.87 23.88 27.8

B 2 502 Gebyt [16]. GABAL 423} |42
o 4 AT EE vlchie) ofnlwito 2 ARl A1 A et
dolo] 2 94 slo] 90, o e Eelolet el 414
A BAS Z7A H7)5 S5 a3 2o/t
6] 53] 2129] Bk B3o] 2gstel S Bergotal
§2 3He 2102 el AT [17). o] Ak 2ol P ol TRy

J

gt frefotw] = Ato] fhfH of JgloH, o] F-9iof uhef
freform|ieite] 243 gherof Apo| 7k Wrel ). wheba &
29 2T AHH L =2 GABAQ] §Hefo] o3t S of
T 4= e Rl E 4 o, Yozl Mgty il

ool tiT A4 A7) M e Aolekn AL

S

3.6. 71131 2 71 Q1

The|71e o A 9 7] Bl 2GS B Wk ofujet b
3}, PerArg, o Bl BB 2H 2 ASolA, BB
717N, B R, o), B, WE A, Fubole 2, B,
apokel <] vk} o) $ 2o A S ek 3 gleka o
214 olek [18]. 32 Aore] el B A9l Bae 2

A3H= Fig. 63 2ot o2 7171 oAl epigallocatechin
(EGC)0] 723.2 mg/100gC. 2 7} &=9k3l, 1 T2 2 =2 epi-
gallocatechingallate (EGCG) (654.3 mg/100g) > epicatechin
(EC) (443.5 mg/100g) > gallocatechin (GC) (314.1 mg/100g) >
epicatechingallate (ECG) (82.7 mg/100g) > gallocatechingallate
(GCG) (24.6 mg/100g) > catechingallate (CG) (12.5 mg/100g)
0.5 Uhebieh. Choi % [191 FUjAF obA R}l 3}, b
WER W FA 7 FFS ST AT EGCGS] T
o] 7V &=9ron, ECG, EC, EGC 4 0.8 wopon), 2ty
Aol 7 ate] 5 7He|7) G AR T AASA g
SCERERLEE

Jeong % [2012 74991 L 24, Mol S8 W §
Zpol| A ZkzF 357.7 mg/100g, 304.0 mg/100g, 333.2 mg/100g
9 2834 mg/100gC =2 W a7} APLH4-E 715019 3HeFo|
Aasts AeS Bk E_]_o} t}. Pilar Almajano %
RIS 25 2 2E82] A9 L BT 23 FA
=2 Ea of 7H|Ql e Z42F 447.2 mg/100g2t
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Fig. 6. Catechin and caffeine contents of S. herbaciea seed.
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Fig. 7. Comparison of gallated and non-gallated catechin contents
of S. herbaciea seed.

5153 mg/100g2. FxPH T} =2}
= HOlrh ZEu g Aote .
mg/100gC &2 LrEbyith 2251 B8k =5 e A
329l gallated 7}€) 717} non-gallated 7}1€|710] t3) gallate
& 71 712 EGCG, ECG, GCGY) ¢4 & 18] 11 non-gallate
) 7161712 EGC, EC, GC @ C2] 3+o 2 el o v, Fig, 7
of] el ule} o] non-gallated 71871 ko] 1647.7 mg/
10022 gallated 7171 Tol ula) oF 20) o]4F S}
A9k T AubA Q) xke] AL gallated 7he) 7]
ol non-gallated 7}el| X1 FHegol wlalf oF 2uff o) F7}
STkl H s gl [22].

3.7. 01449 £ A 53

FAFoIU FAFEE SOl A R M7= Aabdol
U oAb SAE O] A 9l S A Of ok Blef 7] of S B
vt ol 2} Clostridium botulinumo]] T3t A28 4 82 9]
HpAdu 43S A she 88 93 gt [22]. 1
oIS AEAIEE AT A S0l HE A 4
oL} JOFE, W AR OS] ZASHE 23 U3F amineR
o} vh-g-sto] SAto|} hul A = A 2 9] &S gz e
sigto 2 ¢S §95h= nitrosoamineS A§AJSteh [23].
Fig. 82 pH W3lo] W2 F2H Y A4 FE5E9 obdAr
2759 Aot} bt 452 pH 12014 S5+
Fkof| oEH o8 IA F7} 8L, E3] F=7F Img/mL
oA 5 mg/mLE =718 -9 38.7%01 A 65.9%% =715
ok E3 pH 39 20| A= FEE =7 | mg/mLo A 5
mg/mLZ Z7} 739 o} A AL 47 50] 30.9%0] 4] 55.6%=
Z7kekelth. L2y pH 604 = F+&& F%7F | mgmL
A SmgmL S7he A% olAR 4710l 156% 57}
S} Park 5 [24] A, 7], 2 55 1 mg/mLo
K] ZE2E 35%, 49%, 15%2] OFAARY 2A%S Lepon,
Han 5 2512 9159 2, 9, 92, 44 322 | mgmL
of| A Z+Z; 47.3%, 47.1%, 41.5%, 30.0%2] &~A A4S ek
Wkl BAskgith B3t Ju 5 [26]2 1 mg/mLof A] AFxQ
0] 86.4%, TZ0] 80.5%, T410] 50.7%, =t 41.3%, 2711
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B3 m1 mg/mL
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Fig. 8. Effect of S. herbaciea seed extract and pH on nitrite scaven-
ging activity.

100

80

60

40

20 -

Inhibitory activity of
Acetylcholinesterase (%)

20 40 60 80 100 120

Concenration (mg/mL)

Fig. 9. Acetylcholinesterase inhibitory activity of S. herbaciea seed
extract.
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Wkl R 14T [28]. Kang 5 [29]2 phenolic acid, flavo-
noids, 71k a4 B0 obdAIY 275 S ST A
pH 1.20]| ] caffeic acid, catechin, quercetin 5©] 44 7}
AL okl Ba1sk it Cooney 5 [3012 ¥4 =40l UE
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e oA A8 v el 7]Qle Ao B
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3.8. Acetylcholinesterase (AChE) A 3| &4

Y220 nE AN A WA= AR AGEEZA
acetylcholine (ACh)-2 AW 2 (synapse)Q} A|H A AFo] o] Al
Aol A SH= Tast ARG EEAE A Ut &
A7 A o) ER K9] A ACho] A2 Trekof A £5] F
H A o] AlHA & =8A| 9 Ajtsto] Al A2 Abo] o) A}
== Aggith 28y A 29 A=Fo] AlYAE Folf AE )
7] Aol Al 18] A=Al of] #H]H AChe AChEo| &fs}o] 7}
20l Eojof gt} 1#H] AChY] gt A EAEA
choline acetyltransferase (ChAT)2] &4 o] o F 5.9 Aletk g
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A2 FEol A AR A Aashe A o2 A2 A Slrh E
2k AChE®] A= ACh®} wpb7hA] = %ifi Uhs AR
2FE 231 ik [31]. £3] A 2] 50% o] AFS AFA|Sh= Alz-
heimer disease (AD) 3+2}9] - ChAT7} 7F438= AdkS
e AL Qlom T3t AD2EALO] X & o] §lo] AChEE A
3 A O] AChS] F=E F7HA 7= Wi o] o] &5 L Stk
[32]. whebA 2 Aol A= A oe] AChES] A sf2/d
off B2l = FFe 2AFH 1. Aib= Fig. 9o UEh AT
HrEE9 57t F7Fghol| whel AChE] thgt A a2 o]
H] ai]xj,gi S7tete AdFE Hyloew, 55 #5557t
20 mg/mLoj| A] 100 mg/mLE Z7}3 7§ AChEQ] A3} &H4]
L2 13.2%°)| A 44.6%= =7}t 181} 120 mg/mL o] A}
o] F= o] A 11 &4 o] F7FsHA ekttt Jeong T 3¢
&5 1.0 gmL9 l-—_Eoﬂ A X} A 73.75%9] =& AChE
o] s/ & HAaL, SF A (56.25%), Ho| 2} (48.75%) U
B E4FEE (41.25%) otk B i, 3 AChE
o] Aol Hetis W 7HE 1Y St BA7E qlokar
B3t} [20]. 34 (Coptis japonica), Y (Phellodenron amu-
(Evodia officinalis), Y15 A} (Areca catechu), &
3= (Piper nigrum) 52| Z&°] 100 mg/mLof A 60% ©]/<]
AChE 5% 9|27 0 & A5l 117} 9]t} [32]. Bae 52
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o151 942 JA= A 0.2 2lstelch (33]. Choi % [34]
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30% AChE A3l 2432 Holom 3 A& #9d =&
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= 23 U 32.0%, o B9 FEECAe A E
33.9%, Guj 9] =20l A= A1) 18.2%2] AChE #
o) TS et B sk of4be] ATt ARe
acetylcholine’d ¢F& (cholinergic drug) &2 522 g5} 11
ol A4 AA|Y Al A mA =AY 7Hs S Eelst]
Q1o 28 71 At A A AL ol F a3t Atm
7t € Zolet Atm H Tt

rense), 245

488

Fhx #ote] sksta] B4, obd A 475 2 etylcholine-

sterase A3 84 A=A #te] $7] J AL factic

ac1d oxalic acid, acetic acid®] 1l E-3] lactic acid 3+ aok% Z7
Hof v oF 2.08) Z7}3tch oy FARL g x9]

‘ﬂﬂoﬂ DA 910] Na, K, Ca 220] Gich. 425 3HaFe s gto]

A fructose % =7} 176.3 mg/100g 2.2 714 =9k1 %7]9] 4

2= glucose =7} 125.6 mg/100g, ¥ 2] of| A= mannose”}

112.8 mg/100g 0. & 7} =9} E} I ofu| Ak Foll A leu-
cine ko] 714 9k, 14 ofuli Al Fo) A= gluta-
mic acid7} 714 91k, Mok, 571 2 312l 9] % obvl ekl
o3t P ofu) i A W& 247} 30.14%, 39.08%, 39.19%.2.
2 UElytth. y-aminobutyric acid $FF-2 &St £ 7], 4 Hig]
BB A Z}7} 43.87 mg/100g, 23.88 mg/100g, 27.8 mg/100g
© 2 Yehyttt. of 2 71| 71 59 A] epigallocatechin 723.2 mg/
100go. 2 7} =93 1 th2 9 & epigallocatechingallate
(654.3 mg/100g) > epicatechin (443.5 mg/100g) > gallocatechin
(314.1 mg/100g) 4= % EREIT}. £ non-gallate® 7} 7]
3ol gallated 7HeZ] Bl ula) o 2u) o] 4} St 5=
ARk o2 Aot EaFEE0] ofEAY 2750l pH
1204 55 5527} | mg/mLo| A 5 mg/m=ZE 718 7%
38.7%0)| A] 65.9%% Z7}51 gt 18Ut 2&50] pH 69f A]
= opain A 156%t ST 245
ACHES] that A 24 =7} 27kl njet ue)
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