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Detection of Chemical Characteristics in Hamcho (Salicornia herbacea L.) according to Harvest
Periods. jae-Young Cha*, Jae-Jun Jeong, Yong-Taek Kim, Won-5eok Seo, Hyun-Ju Yang, Jin- Sook Kim
and Yong-Soo Lee. Alcoholic Beverage Research Institute, Daesun Distilling Co., Ltd., Busan 607-120, Korea
— The chemical compositions of amino acids, minerals, betaine, and polyphenolic compounds from
Salicornia herbacea (Hamcho) according to harvest periods were analyzed. Changes of chemical charac-
teristics in water and ethanol extracts from Hamcho were evaluated for titratable acidity, pH, soluble
solid, and Hunter’s color values. The antioxidative activity of water extract from Hamcho was also
determined by DPPH (q,&’-diphenyl-B-picrylhydrazyl) scavenging radical activity. Total polyphenolic
compounds of Hamcho were shown the highest in August harvested by 201.6 ppm. The betaine of
Hamcho water-extract was identified by high performance liquid chromatography (HPLC), which con-
tent was 0.248%, 0.269% and 0.204% in June, August, and October, respectively. Major compositional
amino acids (mg%) were glutamic acid (582: 519: 664), proline (552: 471: 322), phenylalanine (480: 431:
424), aspartic acid (322: 297: 330), and arginine (282: 321: 483) in June, August, and October, re-
spectively, and major free amino acids (mg%) were proline (9.7: 34), asparagine (6.7: 14), hydroxypro-
line (6.4: 2.8), valine (3.9: 2.5), arginine (1.7: 3.0) in June and August, respectively. Mineral contents

(mg%) were Na (5,695: 7,536: 5,529), K

(1,640: 963: 931), Mg (359: 428: 348), Ca (221: 234: 251), and

P (207: 189: 259) in June, August, and October, respectively. Especially, K was high in June, Na and
Mg were high in August, and Ca and P were high in October, respectively. DPPH scavenging radical
activity was shown in the following order; 0.05% butylated hydroxytoluene (BHT)> August> June>
October harvested Hamcho. The chemical components of polyphenolic compounds, betaine, amino
acids and minerals were changed by harvest periods according to the growing season, and the highest
concentrations of polyphenolic compounds and betaine of Hamcho were shown in August harvested.

Key words — Hamcho, Salicornia herbacea L., betaine, DPPH (a,a’-diphenyl-B-picrylhydrazyl).
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Table 1. Analysis conditions of betaine by HPLC

Instrument Waters HPLC (USA)
Column Carbohydrate (7.8 mm x 300 mm)
Detector RI

Mobile phase Water

Column temp. 80T

Flow rate 1.0 ml/min

Injection volume 10 pl

ai*l o}&‘lq.

EDA (%) = {1 - {Abs/Abc)} x 100
Abc : Absorbance of control treatment at 528 nm
Abs : Absorbance of sample treatment at 528 nm

Zn g g

E ADIE & FEEQ 0l3SE 84

ghzol AH A7 84 9 e é%%«l o} 3l shA
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7RI, 42 o5 4259 49
$F oty FA3 2, kst A

&
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Table 2. Chemical properties of water and ethanol extracts from Hamcho according to harvest periods

Harvest periods Conc. (%) pH Tota};;idity Soh(t‘t;:ii)o fid
June 2 6.03 0.013 0.44
e‘:ij;i; August 2 6.04 0.013 0.66
October 2 5.84 0.013 0.61
June 2 6.18 0.019 0.58
50% Ethanol extracts August 2 6.14 0.013 0.71
October 2 599 0.019 0.64
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Table 3. Polyphenolic. compound concentration and Hunter color values of water and ethanol extracts from Hamcho (Salicornia
herbacea) according to harvest periods

Polyphenol Hunter’s color values
. Conc.
Harvest periods %) g/100g L* a* b*
ppm dw. (Lightness) (Redness) (Yellowness)
June 2 136.3 0.682 3043 512 29.95
Water extracts August 2 201.6 1.005 29.78 4.95 2547
October 2 150.8 0.754 18.61 19.14 18.33
. June 2 20.3.0 1.015 36.70 -2.47 32.84
S0% Ethanol ) st 2 2315 1.158 35.30 -0.30 31.70
extracts
October 2 190.5 0.953 25.89 17.33 16.98

d.w. : dry weight

Table 4. Changes of compositional amino acids from Hamcho according to harvest periods

Compositional amino acids (mg%) June August October
Aspartic acid 322 297 330
Threonine’ 233 222 209
Serine 217 208 235
Glutamic acid 582 519 664
Proline 552 471 322
Glycine 227 215 245
Alanine 246 235 223
Cystine 36 30 46
Valine 253 236 218
Methionine’ 113 113 82
Isoleucine’ 244 230 21
Leucine’ 301 293 281
Tyrosine 203 207 200
Phenylalanine 480 431 424
Histidine 179 160 181
Lysine 298 291 290
Arginine 282 o 483
Total (mg%) 4770 4,479 4,654

Essential amino acid.



= MFH AIDIE ofOjiAt &
T2 A GAEE AFH AR 74 ofn| gk Fake
Table 49} 2t} AAALZ E wf Fxo|e glutamic acid
TR P £33, 2 U2 2 proline, phenylalanine, as-
partic acid, arginine 0.2 =9tt} 29 A8 Al7|E &
24 ofmt ke 69 4770 mg%, 109 4,654 mg%, 82
4479 mg% <22 A& 7]d A 68 AEAA ot
ol 7HY w4t oy e Ane FEe 2o A4F 4%
FE M glutamic acid9} aspartic acid7} Bo] g5 o
AAA A W%e FFE RATH1214]. A FRE F
ojm Al $HEe 3312 mghPon, TaFre] HE 7 @
Al 4,144 mgh, F AR 3451 mgh, oF Fax}]
3,147 mg% o] itk sfo} o] Eol BF| g ofvt
A FeFol 2L AL U 4 UT6.26]. 6ol AFH &
32L& glutamic acid 582 mg%, proline

i

o) 74 obHlwi
552 mg%, phenylalanine 480 mg%, aspartic acid 322 mg%,
leucine 301 mg% 2.2 @o| gf=Ho] AU 8¥o] AH

& g %9l FA ol g glutamic acid 519 mg%,
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proline 471 mg%, phenylalanine 431 mg%, arginine 322
mg%, aspartic acid 297 mg% 2.2 ®Wo| &f=o AU,
109 A H A g AT glutamic acid 664 mg%, arginine 483
mg%, phenylalanine 424 mg%, aspartic acid 330 mg,
proline 322 mg% & &H= o A%t 53] proline, alanine,
valine, isolucine, leucine-& 4 &o] Ao wta} 3 olE
obuliat B o] FolEE R Uehgr.

B2 4% WARE AR ArY £ olr=t FFe
Table 59 20, B2 #49 f8 opltte 69 A Rol
A} L-proline 9.68 mghZ 7} Wi, 1 ts L-asparagine
6.65%, hydroxy-L-proline 6.39 mg%, L-valine 3.87 mg%,
amonium chloride 356 mg% =22 ®o] FfF= o] AU
8o AHH X129 A$E Lproline 337 mghZ 713 §
31 amonium chloride 3.21 mg%, L-arginine 2.97 mg%, hy-
droxy-L-proline 2.97 mg%, L-alanine 2.60 mg% 0.8 ol
o590l ddh 3 2 obvln FBe 62 A Alxo]
A 5405 mghz 7HF 1, 88 ABAME o Bt} FH&
2830 mg% FHE) AR 220 099 AAE Gz
&3 opmiAte §YU3A amonium chloride 027 mg%$t

A

T T
1-methyl-L-histidine 0.18 mg%3t S-{H AL oA ofrx
AR A FHEol AA BT

o T

Table 5. Changes of free amino acids from Hamcho according to harvest periods

Free amino acids (mg%) June August October
O-Phospho-L-serine 0.36 - -
Hydroxy-L-proline 6.39 297 -
L-Threonine 113 0.53 -
L-Serine 1.82 0.77 -
L-Asparagine 6.65 1.44 -
L-Proline 9.68 3.37 -
Glycine 0.34 0.28 -
L-Alanine 2.75 2.60 -
L-Citrulline 0.18 248 -
L-a-Aminoiso-n-butyric acid 0.12 - -
L-Valine 3.87 248 -
Cystathionine 012 - -
L-Isoleucine 2,67 1.02 -
L-Leucine 2.01 0.91 -
L-Tyrosine 213 1.06 -
L-Alanine 0.60 0.19 -
L-Phenylalanine 267 1.68 -
7 -Amino-butylic acid 2.69 0.75 -
Ethanolamine 0.66 0.60 -
Amonium chloride 3.56 3.21 0.27
L-Lysine 1.07 0.97 -
1-Methyl-L-histidine 0.29 0.29 0.18
L-Histidine 0.43 0.23 -
L-Arginine 1.73 297 -
Total (mg%) 54.05 28.30 045

-: not detected.
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Table 6. Changes of mineral concentrations from Hamcho
according to harvest periods

Minerals (mg%) June  August October

K 1,640 963 931
Ca m 234 251
Mg 359 428 348
Na 5,695 7,536 5,529
Fe 18 13 30
Zn 8 3 5
Mn 6 2 4

P 207 189 259

< 2R AT o 049% FFo2 A2 Ho] B APHR
o o7t ERTHLT)

DPPHE{0] of8t MXIB0S

DPPHE Hl2# <3 free radical2# ascorbic acid,
tocopherol, polyhydroxy W% 313E, W% ollFd
o3 g0 AL AMo] g & o3t T4
3 B4 & A3k, ol % DPPHYEL A& F2E89 &

Al 8498 ad A ¢ e TAC A4 BE g
ARz d@/go] vf % g7 ME Bo] o] &5 %‘ﬁ olt}.
3z A DAY AE FFEY st B4 L Fig 29 2
o B ARAY tETE AT AEE T A
BHT 0.05%< #4¥3h 2402 whg m 37 528 nmol
A AL AAL A e DPPH §9 9] FF=7} % 279

A0 Yeg

30

28+

26

24—

22

T T T
20.00 2200 24,00

Fig. 1. Chromatographic profiles of betaine from Hamcho (Salicomia herbacea L.) extract according to harvest periods.

A: Betaine standard, B: Hamcho betaine.
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Fig. 2. DPPH-radical scavenging activity of water extract from
Hamcho according to harvest periods.
BHT : butylated hydroxytoluene.

e o

Fxo) BB 22E 2839 V)5 AEE At
7] A% 712 ARE o887 3t T A g
Fxo #84 #2229 s ST E IFL 4E 5%
100 g2 69 0.682%, 8¥ 1.005% % 1049 0.754% F o1, o &
£ F2EINE 69 1.015%, 84 1158% 2 10€0) 0.953%
2 84 JeE FEE0A 7 4 2 584 FEE
9] betaine J#-& HPLCE ol &3t 243 2 64, 89,
10€o A 7tz 0.248%, 0.269% 2 0.204% 2 Vebgdc) dx
4% AME AR AR T4 7 oluxy g
(mg%)o] 64, 84, 10€ A Z+7} glutamic acid (582: 519:
664), proline (552: 471: 322), phenylalanine (480: 431: 424),
aspartic acid (322: 297: 330), 9 arginine (282: 321: 483)0] 3]
on, 8 #7 otveAt FF (mgh)e 697 899 A2
proline (9.7: 3.4), asparagine (6.7: 14), hydroxyproline (6.4:

Journal of Life Science 2006, Vol. 16. No. 4 689
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