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Abstract

The objective of this study was to analyze proximate composition, dietary fiber, mineral content, fatty acid composition
in Cheonggak (Codium fragile) in order to encourage the consumption of Cheonggak. The proximate composition of
Cheonggak was found to be 5.51% moisture, 24.09% crude ash, 15.79% crude protein, 2.47% crude lipid and 45.31% dietary
fiber. The major mineral content of Cheonggak was Na 8,950 mg/100 g, Mg 1,252 mg/100 g, Ca 807 mg/100 g, K 457
mg/100 g, and trace mineral content was Fe 26 mg/100 g, Mn 8 mg/100 g, Zn 0.4 mg/100 g. Palmitic acid 36.86% and
a-linolenic acid 20.14% were the most contained fatty acids in Cheonggak. The ratio of saturated fatty acids to unsaturated
fatty acids was 85.49% while -6 fatty acids to w-3 fatty acids were 59.10%. Based on the proximate composition, dietary
fiber, mineral content, and fatty acid composition, Cheonggak was judged to be a major source of dietary fiber and Mg
and Ca, and it was deemed to be helpful in promoting health, including the prevention of hyperlipidemia. Cheonggak
contained valuable nutrients similar to seaweed, which is produced and consumed the most in Korea. Thus, it is necessary
to include Cheonggak in the food items.
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T A=FTF AR Sk HIE2 46.8%0]0, FAY WAk
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= 0379 F& 4 2ol gt d7H(Cho 5 1990; Lee &
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3. AlO|MS BA

Aol = AE3A A4 S (Ministry of Food and Drug
Safety 2018)2 ©|-8-3t 245t th. 22 WEA a-amylase,
protease, amyloglucosidase(Megazyme, Chicago, IL, USA)Z &
Al st RS AN DEBAR S
Qe Aol MAE TSR Helste] WA F olsty
o} 4IRS BT b ECR Aﬂm‘& # dxsfel o)
e e Ak Aolds WS 3E UPstel

H2i EERAE Aot

4. O|HE 24

Az}t oF 0.3 g2 AW3] £I5}o] microwave oven(CEM, MARSS,
Matthews, NC, USA)S o]-&, A B3}|3}o] 50 mL=E &85}
t}. ICP-MS(Bruker, Aurora M90, Billerica, MA, USA)E ©]
golod Z17e] oL e ekstoich vl Feke 3w
Qs BT REUAE AL ATk REEL Perkin-
Elmer(Burbank, CA, USA)9] trace metals standardES A3}
o, ICP-MS9] B4 ZA-L Table 19 YeAthH

Bligh & Dyer(1959)2] ®® o wha} A st
At A& 10 gof| chloroform(Merck, Darmstadt, Germany) 100
mL2} methanol(Merck, Darmstadt, Germany) 50 mLE &35}
o SEZF #A4ska, S/ 50 mLE 713 & wikste] o=}
sttt o7k} - chloroform 5 F3te] 38CollA Ts
Foto] Ade FEHAT 5T AE 25 mgS A[H T
AW 3] #5}kaL, 0.5 N methanolic NaOH 1.5 mLE 7}5}ke] 100TC
heating blockell 4 F S22} 7kasgich. ol Watdt F 14%
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BF;-methanol(Supelco, Woonsocket, RI, USA) 2 mLE &g}
I 100TCo)|A 3087 7183t & PZHs1o] isooctane(Merck,
Darmstadt, Germany) 1 mL9} Z3ESPHEFEN 5 mLE 7}
3led AEstRch A8 & isooctaneZ2 E &5} sodium
sulfate 2 E43h & A|PBHOoZ ARESHATE AlH-EHLS

Table 1. ICP-MS condition for the analysis of mineral
content

Instrument parameters Settings
Plasma flow 18.0
Gas flow  puyiliary flow 1.65
parameters
(L/min) Sheath gas 0.22
Nebulizer flow 1.00
Torch (;lrlninment Sampling depth 6.5
RF setting RF power (kW) 1.40
Sample Pump rate (rpm) 5
introduction Stabilization delay 30 s
Quadrupole Scan mode Peak hopping
scan Dwell time (ms) 30
Points / peak 1
Acquisition Scans / replicated 10
Replicates / sample 5
Nebulizer Quartz micro mist-concentric (0.4 mL/min)
Spray chamber  Peltier-cooled (3°C), double-pass scott type
Sample lines Black/.black
Pump tubing (0.030 in. ID)
Spray chamber waste line Blue/Blue
(0.065 in. ID)
Skimmer gas source H
CRl Sampler gas source Off
Skimmer flow 50 mL/min
Sampler flow 0 mL/min
First extraction lens -30
Second extraction lens - 140
Third extraction lens -250
Corner lens -225
) Mirror lens left 40
IO?V;I; SCS Mirror lens right 35
Mirror lens bottom 20
Entrance lens 0
Fringe bias -35
Entrance plate -35
Pole bias -35

=4 EFIYEIA

Gas chromatography(GC; Perkin Elmer Clarus 680 GC/FID,
Burbank, CA, USA)Z 2435} 0, 247 AL Table 20] U
ERJ it EE8M-2 FAME mix C4-C24(Supelco, Woonsocket,
RI, USA) 100 mgS isooctane 1 mLo| &3)|3}o] AM&3st4Th
HZho] APk ZAL 30k Agete] BT BEUAE A
Arshirt.

=
1’45 g2 Table 39 YERYA
ot FZte] gutdE BT, 8 5.51%, Z3E 24.09%,
ZTHA 15.79%, ZA|H} 2.47%, EHEHE 52.14%2 UrERG
ot BEAARS HZto] dutE S AE SFoZ BHAFY

¢

on, VIR F g5tEo] 7MY B4 UEhRaL I vl
Z 3lEo] A yehyth olgd Ao A=A Az u|d
o AVHES A AT} S8 9.08%, 23 2936%, =
ShlA 16.59%, ZAW 1.47%, B3R 43.49%0] Tk B

it

3(Choi 5 2008)¢} F-AFRE Aitolglont, Mebde A5+
oA AFHT FZY] dutdRE B2, 23 E 53.37%, =
A 6.40%, 2R 2.40%, B3R 36.80%] T B
A(Jung 5 2005)2t AolstAl Uebgth sl279] A9, A

Table 2. GC condition for the analysis of fatty acids

Item Condition
Instrument Perkin Elmer Clarus 680
Column Stable-wax (30 m x 0.25 mm, 0.5 pm)
Detector Flame ionization detector

Column temperature  50°C(5 min) -3C/min ~ 215°C(10 min)

Injection temperature 200C
Detector temperature 250C
Carrire gas N, (I mL/min)

Table 3. Proximate composition and dietary fiber of
Cheonggak (Codium fragile)

Proximate composition Cheonggak (% on dried basis)

Moisture 5.51+1.41
Crude ash 24.09+2.47
Crude protein 15.79+1.55
Crude lipid 2.4740.16
Carbohydrate" 52.14+1.50
Dietary fiber 45314241

" The content of carbohydrate was calculated by 100 — (Moisture +
Protein + Ash + Lipid).
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A7), AT §-5717 5 A= Al wet AR
o Zfo|7} WAFth= Lym HI(2010)9) Bt B 7
Azl oheh AR T Aol BT Ao ¥
Hoh A= ZZ4s Az & B4 S7tREAEA
(National Institute of Agricultural Sciences 2011)o]] w2
5|5 22.6%, 2T 13.8%, 24k 0.8%2 £ A1t oA
g A3E vEhilen, FZhe] 8 &2 gedlEdt 3
2£og EAE

Aol Aol f TS 4531%2 BAE o, e}
= T AolAdR7E AR ShE HlE2 86.85%2 UEETE °]H
g A3h= Kim 5(1995)0] gk A 74o] Aol = 354~
43.9%2F FFAIAU tha w2 A3tz Yehgth Aoldf+=
AFgre] Aol Al 43bElA] gk 18 8keHE 2 (Schneeman
BO 1989), 4|o] 462 A3HE o] ExtHe Fo] 4]
AFEE £Y 4 on, i EY RS S7HIA HidE
d FUEEE WA shof BT oo =go] "tk Hu
H31 Qlch(Park & Lee 1996). 712 A& & Aol
45.31%, 23& 24.09%2 ¥ TS Hetlo] Aold /¢
nyEe] F8 FHdoes ATEh

N

(yua=

N oL Lo

4 5Oo2 Zgshe vyl Az
Far2A Naot Ke AAHFE 2, Mg
AR AL, Cas AW ZERA, Fe2 Jchiidnt Zgtste]
FH | AbA A, Mot Zn2 AW oheFgh E40 H2Q1A},
Cr& AW 2= A4 FA0 28t 5 mlvlE-2 A
W Ayske} uk-gof - Fa3t a4 g ZHg3ith Hzho) ok
oy SRS Na 8,950 mg/100 g, Mg 1,252 mg/100 g, Ca 807
mg/100 g, K 457 mg/100 g =02 o] FFHo| giglern,
o) )| S Fe 26 mg/100 g, Mn 8 mg/100 g, Zn 0.4
mg/100 g, Cr 0.5 mg/100 g, Se 0.4 mg/100 g =22 YEtTH
(Table 4). o|g Ait= Aepde G4 AHST Fz
o my|Z F=F EAZAT Na 8,092~9,379 mg/100 g, Mg
1,434~1,671 mg/100 g, Ca 754~792 mg/100 g K 1,099~4,660
mg/100 g, Fe 392~799 mg/100 g, Kr 0.5 mg/100 g, Se 0.4 mg/
100 go] ith= Eil(Jung 5 20059} frARE 22 Yehyith
TS =le] mdl" U YA F % (The Korean Nutrition
Society 2010)Q1 Mg 150~400 mg/day, Ca 650~1,000 mg/day, Fe
8~17 mg/day, Mn 2.5~4 mg/dayE F=3}% 2™, World Health
Organization(1996)] Se LA HF FRA7IELE 0.05~
0.2 mg/day, ¢t S Y3t AFEHFL 0.5 mydays 55
Sk Ao vepytth 7133 drelA AfFHE 1] vy
2 3FeFel Na 353~1,259 mg/100 g, Mg 28~94 mg/100 g, Ca
58~136 mg/100 g, K 264~644 mg/100 g, Fe 0.6~3.0 mg/100 g,

Hzke] Aol g e % AW 24
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Table 4. Mineral contents of Cheonggak (Codium fragile)

Composition Cheonggak (mg/100 g on dried basis)

Na 8,950.16+1,632.66

Major Mg 1,252.13+319.41
minerals Ca 807.124240.05
K 457.42472.62
Fe 26.59+10.36
Mn 8.53+6.99
nzizfgls Zn 0.430.17
Cr 0.51%0.15
Se 0.47+0.05

Zn 0.1~0.4 mg/100 g(Choi 5 2008)1} W] A] Mg, Ca, K, Fe
o] i BRE Ao Uehton] B3], 2rgswt vl
g gl =22 & o Ue Fed B, IVIESAHENER
(National Institute of Agricultural Sciences 2011)2] ThA|a} 6.3
mg/100g, 1] 9.1 mg/100g, 7] 15.3 mg/100g} t} 21} o]A}
SH Q9T HebdE ol A, §E Ao AL
e AT B Mg, Ca, K, Fe 59 8 35do=

3. Aldiah x4

Aztol RARPAE 24, SR HFAK(saturated fatty acid)Z}t &
3R Hunsaturated fatty acid)®] W&} -3 XWHAH} 0-6
A vt 9FFE Table 5o et leh A2t 5 7P @ol =2
3HE AHRALE T BFA AR palmitic acid(Cigo)2 36.86% ©]
o, BEZSIRHAES a-linolenic acid(Cigans) 20.14%, oleic
acid(Cig.1n0) 14.36% =22 YERGTE EZSIR|AL k2 46.09
%, SHEZSR AL TS 18.52%, ths &3R4 ¢
F2 3539%= YERGOH, o3 AYPAF EF2 22.95%, 0-6
AGAE FHES 13.15%2 Yebgth BSR4k gt 2
SHAHAL HIE-E 85.49%, -3 A[HHA]| iRt w-6 AHHAE Bl
£ 59.10%2 Uttt o]gdt A7 Lym HI(2010)0] 21
3t AzFo] XA ZA] palmitic acid 40.2~43.7%, a-linolenic
acid 17.7~19.5%, oleic acid 14.1~16.4%%} S-AFst A3= el
wWelen, B2 F Aol AdsHA] &sto] vte
Al A &S FaA AFstelof st 24 AR tsEX
SFAHHALY] H]R2 3539%E &S H[RS UEhlT USich
ool o] ESEA| AL FHeF 19.12~24.71%, TUEZTHA|
WAL SrEFE 6.83~11.80%, tha&E X 3FA| WAL S 63.91~
74.04%9} 7pA ot o] EBFAHFAL FHFL 23.36~27.07%, T
YEZIA AL S 6.88~10.45%, THEEXIFAHAL &
£ 66.18~68.23%2H Jung S(2005)0] R8tAT) £, 1)
o o] LA HFAF TR 28.5%, THU B WAL FHeFe
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Table 5. Fatty acid composition of Cheonggak (Codium
firagile)

Fatty acid Cheg;ﬁgak
C14:0 Myristic acid 3.07+0.28
C16:0 Palmitic acid 36.86+0.28
C17:0 Heptadecanoic acid 0.27+0.02
C18:0 Stearic acid 1.6540.02
C20:0 Arachidic acid 1.4540.02
C22:0 Behenic acid 2.66+0.03
C23:0 Tricosanoic acid 0.10+0.06
C24:0 Lignoceric acid 0.03+0.00
Cl6:1 Palmitoleic acid 1.6940.09
C18:1n9  Oleic acid 14.3640.15
C20:1n9  cis-11-Eicosenoic acid 0.69+0.08
C22:1n9  Erucic acid 1.78+0.01
C18:2n6 Linolelaidic acid 8.34+0.02
C18:3n6 r-Linolenic acid 1.20+0.01
C18:3n3  a-Linolenic acid 20.1440.15
C20:3n6  cis-8,11,14-Eicosatrienoic acid 0.49+0.01
C20:4n6  Arachidonic acid 3.1140.02
C20:3n3  cis-11,14,17-Eicosatrienoic acid 0.02+0.00
C20:5n3  cis-5,8,11,14,17-Eicosapentaenoic acid 1.30+0.09
C22:6n3 cis-4,7,10,13,16,19-Docosahexaenoic acid  0.79+0.00
Saturated fatty acid 46.10+0.03
Mono unsaturated fatty acid 19.32+0.03
Poly unsaturated fatty acid 35.40+0.01
Saturated fatty acid/Unsaturated fatty acid 84.2440.01
Omega-3 fatty acid 22.25+0.02
Omega-6 fatty acid 13.1540.03
Omega-9 fatty acid 16.8340.04
Omega-6 fatty acid/Omega-3 fatty acid 59.1040.02

9.8%, TFEEEEA| AL TS 61.7%0|rHs K 31(Hong
T 19D)&} vl A] 7+ EEZIAAL ol thar 2
e Uit @9 5 FH2EHE FFE A7l
-6 AR Aol A YA G AeAFAte R AE
= S8 AFIstolof shANh o AT B AW 945 4
4, T, LR, g=sto|w X|u, vnke] HQlo] H 4 qltt
3 B E 3 QtkSimopoulos AP 2008). A7FS 3l w-69}
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