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Abstract

This study was conducted to investigate the changes in physicochemical properties of Spergularia marina Griseb
by blanching. The proximate composition, free sugar, free amiao acid, organic acid, vitamin and mineral composition
of raw and blanching Spergularia marina Griseb were compared. After blanching treatment, the moisture and
carbohydrate contents of Spergularia marina Griseb increased, but the crude protein, crude fat and crude ash contents
decreased. Total free sugar content decreased by 62.50% compared with raw Spergularia marina Griseb after blanching,
and the reduction of galactose was the largest in free sugars. The raw and blanched Spergularia marina Griseb
contained all the essential amino acids, except tryptophan. The total amino acid and essential amino acid contents
were reduced by blanching, but the essential amino acid ratios of the raw and blanched Spergularia marina Griseb
were similar. The amounts of all the detected organic acids were reduced by blanching, except acetic acid.

Spergularia marina Griseb was found to contain high levels of vitamin C, vitamin E, and minerals, but these
were reduced by blanching. These results showed that most of the nutrients contained by Spergularia marina Griseb
are decrease by blanching. Therefore, the blanching conditions that can reduce nutrient loss of Spergularia marina

Griseb must be established.
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B Ao AR AEUEL 20124 49 FF FEAIF
X FAstA o] A|A B Al ¥ salad spinner (Caous,
Windax, Seoul, Korea)E ©]-&3}e] 7|8 A|ASIHLH,
A Axsa sty BEE AF F 70T I
BystiA A g2 ARtk v AlduES =5 7}
date] 95Tl A 33 HIX & s2& Zof 133 A8t
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238 Gancedo YR (14)° =3t AAISIA
A& 1 g9l 80% ethanol 50 mLE 7}5}] heating mentleol A]
75C& 5A1ZF 7FE S U2 Whatman filter paper (No 2) &
] 37}35}al &8-S rotary vacuum evaporatorol] A 749t - =
% 10 mLZ %83} Ion Chromatography (DX-600,
Dionex, USA)Z HBA&lgon, BA%AL Carbo Pac™
-PA10 analytical (4 x 250 mm)3} 8581 Ca-EDTA (500
mg/L)E ZHstAth AAE A8 1 mLE FH3slo 045
um membrane filter2 &3+ & column®l] 20 pLA F 5t
Atk olm ] column 25 0TE AR &5 &l
= 0.5 mL/min® THEWOH, HAZL reactive index
detectorES ©]-&3}A )

ofg| =t A

TAgotu st B BTl AxE AR 0.5 g7 6
N HCl 3 mLE F3to] 2718kl 121 Tl 24413 7
3|k T2 oS- rotary vacuum evaporator® e} - H=3}
& sodium phosphate buffer (pH 7.0) 10 mLZ 7-8-3}3th
(15). €9 1 mLE #3}3L membrane filter (02 tm)E 33+
o obv] = AkAE 34 7| (Biochrom 20, Pharmacia, England)
2 #243192™, columne Ultrapace Ilcation exchange
resin column (11+2 pm, 220 mm)< AFE-3F93, 02 N
Na-citrate buffer &(pH 3.20, 425 Z 10.00)2] flow rate=
40 mL/hr, ninhydrin 8- 2] flow rate= 25 mL/hr, column
LE=46T, WHS == 88 CE 3} 3L, analysis timeS
44 min®o. 2 st¥Th

T4 2N

F714F B4L Kim 59 WHae)dl Wl vk g Alg
1 g9l S5 50 mLE 7}éte] 80TC 20l 413t 7Ha g
U} Whatman filter paper (No 2)Z J3}8}1, o <8-S- rotary
vacuum evaporator2 71} - §53 U2 SFHE 10 mL2
7383} Ton Chromatography (DX-600, Dionex, USA)Z
Ao, E4x7e HAZ7|= Photodiode array
detector (M990, Waters, MA, USA), column-=- Supelcogeltm
C-610H column (300 x 3.9 mm, 4 im)< o] 831 24|31
o} o] £ EXNZHCSZ+= wavelengthe 200-300 nm
(main 210 nm), flow rate= 0.5 mL/min, injection volume-
15 1L, ©]'5%2 0.1% phosphoric acidS Z}z} A8}t
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HIE} C #4-& Rizzolo 59 W17 wet A& 5
gl metaphosphoric acid (HPOs) £ 20 mLE 7}3te] &
Sl T3 3,000 rpmol| 4] 205%7F Y 41E-2] 8 $-of] membrane
filter (0.45 um)& J7}8t] HPLC (LC-10AVP, Shimadzu,
Kyoto, Japan)Z EA3tH oM, BHxHoE HEV|&
UV-VIS Detector (254 nm), column p-Bondapak Cis
(3.9¥300 mm, 10 ym)< AFESFAT, flow rate: 10.
ml/min, injection volume-> 20 1L, 5742 0.05 M KH,PO,
: acetonitrile (60:40)2 AFE-3}3IT HIEIY] E B4 A&
2 gol| ascorbic acid 0.1 g} ethanol 10 mLE #7}sle] 72
s}gk & 80Coll A 203 F23 th 50% KOH &<
0.25 mL #H7}sla =75 3 mL%} hexane SmLE 7}5}<]
3,000 rpmof| 4] 207 FAEE A1 tFS ZHAF hexane
SmLE 715k #2313 & 80TolA 2087 FEA17) T
ThA] 3,000 rpmell A 2023 LAEE SIS dedS 9
st FEINEFS 7Hl @AIZ] £ 50TCAlA 7t -
5Z3}3L methanolE 834171 % membrane filter (0.45 pm)
2 o33} HPLC (LC-10Avp Shimadzu, Kyoto, Japan)Z
B2 cE BAX A0 R AE 7] UV-VIS Detector (254
nm), column-S Shim-pack CLC-ODS(M), 25 cmZ A3}
11, flow ratex= 10 ml/min, injection volume-> 20 1L, ©]5%
£ acetonitrile : 2-propanol (95:5)2 AF&-3}t)
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F714 42 AOAC. (12l w2t A8 05 g 20%
HNO; 10 mL ¥ 60% HCIO, 3 mLE 3lo] Fa]d w7}
A 7FEgh £ 05 M HNO; .2 50 mLE A-8-3th. 413}
B9 58S £33 OE vialoll 8 mLY F5l] X8
Ao Z 5} 05 M HNOsS U212 o] AAFFES
B = A(AA-6501GS, Shimadzu, Kyoto, Japan) 2 #213}9]
om EAxAL t57 2l Acetylene flow rate= 2.0
L/min, air flow rate= 13.5 L/min®] Z7 S 2 Ca (422.7
nm), K (766.5 nm), Zn (213.9 nm), Mg (285.2 nm), Mn
(279.5 nm), Na (589.0 nm), Fe (248.3 nm), Cu (324.8 nm)Z
A AFstanh
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SAHXE

EE #2943+ SPSS program (SPSS version 17.0, SPSS
Inc, Chicago, IL, USA)E 53l 33] wHE-3te] SA S H 3k
I FFEHUAE JERN QS M, Student’s t-testS A A 5Fe]
o198 Ass,

SR

Az WSS 247 A3 Table 13} 2k

T EAARE8S] 2] A 198 A6E (2012)

AL 7)5(dry matter basis) O 2 A Al)Eo] AukAR
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9 23] e FAaHoH, Fol2< Aol
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Table 1. Proximate compositions of Spergularia marina by
blanching

(%)

Sample Spergularia marina
composition Raw Blanching
Moisture 5.54:045” 6.79+0.57
Crude protein 4.70+0.26 4.58+0.24
Crude fat 36.83:0.17 35.5410.28
Crude ash 2237023 19.82+0.10
Carbohydrate” 30.56+1.11 33.271.19

100 - (moisture +crude protein + crude fat + crude ash).
PAll values are expressed as meantSE of triplicate determinations.
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AEUE9 F89 2R Table 29} 2t} Fucose,
galactose, glucose, mannose, fructose, ribose2] & 652
2S48 23} blanching A L5F F 65°] AZH
ot A AEUED O AduUE 2 dEE T T
glucose 2] o] zHz} 2,575.23 mg/L9} 1,669.05 mg/LE
7HE =3tk o2 A AlU-E-S fructose, galactose,
mannose, ribose, fucose 0.2 AZE QT U ATUE
< fructose, mannose, galactose, ribose, fucose 22 &
o] A MEpEo M= galactose2] $F3F©] mannose XUk
=aout dHxl ARUEAE  galactose]  FHEol
mannose .0} WA YERTE AlduEe] & f2d s
blanching % Z}7} 7,862.20 mg/L7} 4,186.34 mg/LE T3]
Ao A APz Hlst 62.5% AT AE
H F 659 72T E5F blanchingdl] 9J3) 2T ol
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ZHA-E Q1A 21 F galactose, glucose, fructose & rlbose-4
slaFe folFo g 7HAESloen, 53| galactose?] 73

86.82% = AA3] 714 T ] galactosed] A7) 71 ZA
Uelstth o]x1 8 blanchingol o3& a9 ghaFo] 74 H
A2 blanching I T 71l o5k 22 9] AAs}e} 7
o] frelde] el 850 Uehd 232 AleY
o, Kim S(18)% U, =, 971y @ T2 4550
P <Eol A blanching®l] o3l o] Z.}Z\\_E]Qi\:h_ B
15901 14.99% ~74.44% % A Brfth 899 7H4H]E
o] & Aeol& HAH.

Table 2. Contents of free sugars in Spergularia marina by
blanching

(mg/L)
Spergularia marina
Free sugars

Raw Blanching
Fucose 49.4323.13" 483622.10
Galactose 1,764.26+4521™ 232.56£9.96
Glucose 2,575.2339.15" 1,669.05:65.21
Mannose 794.83+15.02 739.48:15.85
Fructose 2289.0252.35 1,321.73+32.08
Ribose 380.43+10.14” 175.1648.41

Total 7,862.20 4,186.34

DAll values are expressed as meantSE of triplicate determinations.
Slgmﬁcamly different between before and after blanching by Student’s t-test at p<0.05,
p<0.05,  p<0.001

ofo| =4

Ao A4 obwieqt SHs A% 23 Table
33 2ok A APEUES "3 AdvE 2 5
74 ofulieitol AEEL, F T4 obeliite] gae
Z}Z} 28,077.34 mg/100 g} 24,660.06 mg/100 g= A AlEh
ol vlste] Hizl A= ol 12.17% #HAE AT
o213 A3+ ==l blanching o3l ofv]=Ake] ek
o] 43~80% 7}Ek FaH A vh= Kim 5(18)9] A7-dl
Hlste] tha haith 4 AR} B2 AEUE 2T
T4 ol At T glutamic acid gEFo] Z+Zb 3,640.89
mg/100 g7} 3,092.85 mg/100 g2 7} E9k7, thSo =
aspartic acid, leucine, lysine, arginine, valine 5 =°| 1T}
Heo (1) A A5 st Aite e Aldu&2
opH|=AhS AT A F oopw|:=qthe] FHEFe 331.94
mg/100 g2 & AY Azlo) nlsle] tha vhe kS HY
3, B Ao HAEE 1759 olv]=At 2] phosphosenne
hydroxyproline, y-amino butyric acid= T AE% A oH,
glutamic acid, aspartic acid, threonine, serine, alanine =°.%
Bol o|F £7/l AlhEe) F2 ofplwtiolzn Hia)
Stk Cha F(190] W Azl ela Frole

glutamic acid®] ¥#o] 7bF a1,
phenylalanme aspartlc acid, arg1mne $£0 2 ka1, 3% 9
}\6]/\ 1:/_]_71“ (6 ’ oJ g_l )E }\L_l:]y_u;] /\-] ]7101] 9)\}:
64 AH Mgl T4 oluleal B f2] ofwlmake] 3
o] 74 =tk Hashch
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Table 3. Contents of total amino acids in Spergularia marina by
blanching

(mg/100 g)
Attino acid Spergularia marina
Raw Blanching
Essential

Valine 1,303.63+52.10”" 1,174.443.13
Methionine 7821352 61.862.78
Isoleucine 959.87+12.52" 853.94+7.26
Leucine 1,773.09+36.84 1,589.22428.45
Threonine 83408846 664.27£7.52
Phenylalanine 1,096.95+38.02" 966.94+21.48
Histidine 797.07£626° 732.9245.15
Lysine 1,363.72+61.85" 1,196.3148.26

Total EAA” 8206.62 7,239.90

Non-essential

Aspatic acid 1,875.74441.26 1,633.28£29.58
Serine 911.33+13.25" 772.34+1025
Glutamic acid 3,640.89£79.25° 3,092.85+58.25
Proline 1,178.57+32.54 1,077.56+33.25
Glycine 1,136.02+46.25 1,027.83+28.85
Alanine 1,270.17428.35" 1,153.89431.25
Tyrosine 274931325 17358342
Cystine 58.06+1.02 57.84+1.50
Arginine 1,31839+37.25" 1,191.09421.05

Total AA” 2807734 24,660.06

EAA/AA(%) 29.23% 2936 %

"Total EAA: Total essential amino acid.

“Total AA: Total amino acid.

3)All values are expressed as meantSE of triplicate determinations.

Slgm%csantly different between before and after blanching by Student’s t-test at p<0 05,
p<

T3 opHlAit T A AU vR] AP UEe] I
olu| At ke 747} 8206.62 mg/100 g3+ 7,239.90 mg/100
gO = 11.78% 2% UL, tryptophans A| 2|3+ 85| &
B o ks STkl AN S, leucined] ko] Zt
7} 1,773.09 mg/100 g9} 1,589.22 mg/100 g& B4+ ofm] =it
T 7P¢ ol w8t 2 A7 A AduEl Blste
g2 AEgEe] & A ofuxak & W ofu|=Ake]
ST ol e B 74 opnAke] e BT
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blanching®ll 93l A=A, A AduE w3 A
Eo] F ofu|iite] tist 4 ofm=ibe] H]ES
29.23%%} 29.36%% HIsEHAl Yl o]Adw)
blanchingol] ¢J3)] B.& T4 opu]=Ake] ghagfo] 7ha
2 blanching 28 3 Zg]|4=ol thge] opn]mito] &
Aoz ALgEW, A AEhgEol vste] g3 Ao
A A ofrigbe) Fhefo] THAE ST Estal B4
ofm| ko] Hlgo] A A& vlSEHA YERG AL
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Ahgge] {714 gk Table 494 2Th ¥ 759 7]
2HS BX38F A3} oxalic acid, malic acid, acetic acid, citric
acid, lactic acid®] & 5% F7]4te] AESH AL, tartaric
acid®} succinic acid= HEE A &ttt A AEU=E3 H
1 AEUE 25 HE2E 7714 F oxalic acid 3] 217}
3715.31 mg/100 g9+ 3426.08 mg/100 g= 7+ E=koH,
302 A AEUYE-L lactic acid, malic acid, acetic acid,
citric acid =] 13, HZ MU= lactic acid, acetic acid,
malic acid, citric acid =22 HAEFIh & F714F e
A AEREo] 6,833.37 mg/100 g, ©lF  AEUE]
5,757.03 mg/100 g= blanchingol] 23 15.75% 7+a=% Atk
AZH F714F T acetic acidS A 9|3 452 714 ghaF
ELF blanching®ll &3 7413, &3] lactic acide] &
£ 55.89% freletAl AAaH A W, w3 A=<
acetic acid®] -2 A AgUE Blste] 18.40% 213}
Al 7 Kim 5(18)2] AT = =2 it
I 1714 blanching®ll o3l ZFAE Ao, A7 et
E9] blanching A A= AESH A %W fumaric
acid, citric acid, tartaric acid”} blanching & #HZF7]% 3%
t} YukA © 2 blanching #3 Foll= Gl oJste] F7)4¢

Table 4. Contents of organic acids in Spergularia marina by
blanching

(mg/100 g)
Spergularia marina

Onagnic Acid Raw = Blanching
Oxalic acid 371531+68.25" 3426.08+49.32
Malic acid 647.37+8.26 620.39:9.62
Acetic acid 584.59+1025° 716.38:8.21
Citric acid 33134526 308.39+4.25
lactic acid 1554.76+31.02" 685.79+7.26

Total 6,833.37 5,757.03

i)All values are expressed as meantSE of triplicate determinations. .
Significantly different between before and after blanching by Student’s t-test at p<0.05,
p<0.001

T EAARE8S] 2] A 198 A6E (2012)

o A AY 25l §EH] £UHE Ao By
o1 AL(18) ¥ AT M % blanching F hFE2] §7]4}

st

HIEIDI &2

AEo] HIER CoF B9 s #241$E A= Table
59} 2t} A AhE w3l Az vl C g
Z}7} 99.97 mg/100 g9} 82.14 mg/100 go] AL, HIET E
shake 7+7} 2.95 mg/100 g9} 2.15 mg/100 g2 blanchingol]
&) Webd] co} B9 ke Zb7) 17.84%9) 27.12% A
ATk o) d#} o] & AT A= blanching®l] ©J3) 484
HIEFTIQ] BIER Col| HIgte] 2|8 HIEFRIS] HIE] E€]
FHago] A YehEd], Kim¥ Lee (2009 Aol A&
59 "l Al7to] Hdojd4E nlER] €] higo] {93 o
2 frashs A4S Bel whd, X84 vIEIQ] B-carotene
T} a-tocopherol @] 32 I Fpgo] FEkS XA =
Ao Z Histe] B A A} zpolE Btk ALH
Hd k-2 Al Algx]9] A g C g2 128 mg%
2 HXe AR} Ee] STl whet AE QD) Ale
A5 2o GAIZE AElehs o] HIEH C 3 HEol
71 231 100TCA 1323 diES o) HIER] Co 7HE80]
Atk B EAh22). Choi 5(23)9] ATolA= 23]
HIERR C 32 H3 At &Y 37 s e
Q1 Afole YERA] kot HiR Alzte] 7l
e} Hap 7hAstal &g HrEFe] S7HE HlER] C9
Hfako] S7kete 43S EAThL stk Kim 5(18)¢]
Aol shd 2719 PES 95Tl A 447t blanching s}
of HEHY C9) &40 2072%0]Q L, F5F AL 95T
| A] 33T blanchingale] HIEIRI Co] &4 7F0] 43.36% =
22 254 1 2.7 blanching ¢+ 2719 -] AT
o] tf YA yebstth 9k 2 293} 22 blanching £71¢
= e vE cY &4 AEuEe] HER C
SAFRG Z7A e o]2gh BIER] C &4 ZY Aol=
|grteh ZpolE HolH, HlR AIRh, &% Sl IS

Lo
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Table 5. Contents of vitamin C in Spergularia marina by
blanching

(mg/100 g)
Spergularia marina
vitamin
Raw Blanching
vitamin C 99.97+5.25"" 82.14+4.80
vitamin B 29520.12" 2.15£0.09

l)All values are expressed as meantSE of triplicate determinations. .
Significantly different between before and after blanching by Student’s t-test at p<0.05
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W= o7 ®olt

£ A5 2% blanching®ll oJ3f AlE<] BIEHT Co}
ES] FHgo] A= A= HIE C e e 84
HIERIQ vIERY] C7} "X = 3 F Dol o) gaEx
ZYrE FSHWY] WEoE ATEHH, AEuES]
blanchingol] &Jgt HIER] £48 Y 4 U= blanching
zz10] o AFEolof & ZoE Al HTh

27|18 sa
AE-o] 714 ghe Table 63 2t} & 8%2] 7]
A Aol AEHAL, F 7712 S A Adh=o]
11,897.60 mg/100 g, H %1 AiEo] 9,378.21 mg/100 g=
blanching®l] 2J3}| 21.18% ZaS Atk A AlduE2] 739
Na 3teFo] 5441.00 mg/100 g= 714 ol 3HrEo] e
tl, o]2fgt A= Alduso] GAAEE # 93 2ol
=7t =& EGolA A=, Nad] F5 o] =of HId
A2 Eo vlste] AdEe] Na o] 953 E3tthe
Lee 5242 AT A%} AdUEe] ¥714 3% Z Na
gheFo] Y53 EStHE Heo S(1)Q) 7239} Ux)&}
Atk O 2.F K, Ca, Mg 0]l 2™, Fe, Cu, Mn, Zn
10 mg/100 g P|Tro 2 AZH Ak v AhtEe] 75
A AEUEah= tEA K g30] 411600 mg100 g2 7H3
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Table 6. Contents of minerals in Spergularia marina by blanching

(mg/100 g)
Spergularia marina
Mineral
Raw Blanching
Ca 757.90+18.85" 671.80£12.25
Fe 8012023 7.13031
K 5103.00427.25" 4116.00421.02
Mg 571.70£15.25° 489.50+11.25
Cu 1184005 1.85+0.07
Mn 8.60:0.25" 7.194031
In 621038 574027
Na 5441.00£26.18" 4079.00+35.02
Total 11,897.59 9,378.21

?All values are expressed as meantSE of triplicate determinations. .
Significantly different between before and after blanching by Student’s t-test at p<0.05
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