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The Nutrient Composition of Commercial Kwamegi Admixed with
Functional Ingredients
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Abstract

Kwamegi, a traditional Korean food, is made from the flesh of Pacific saury (the fish Cololabis saira semi-dried
in a cold wind off the sea, and is well known in Korea as a valuable health food. Recently, several functional
materials have been developed for supplementation of Kwamegi. Here, we compared and analyzed the nutrient
composition, including overall composition and mineral, vitamin, fatty acid, and amino acid levels, of several
commercial Kwamegi samples prepared with addition of functional components (unsupplemented Kwamegi, Kwamegi
with chitosan, and Kwamegi ovedaid with gold leaf). The levels of moisture (26.4-30.8%9), crude protein (29.1-32.7%),
and crude ash (1.6-1.9%) did not differ greatly among samples. However, the crude lipid content of Kwamegi
overaid with gold leaf (KOGL, 32.2%) was greater than that of untreated Kwamegi (CK, 24.5%) or of Kwamegi
with added chitosan (KAC, 22.9%). The levels of vitamin B, (1.8-2.0 mg/100 g) and vitamin C (6.6-6.7 mg/100
g) did not differ greatly among Kwamegi samples. However, CK had a higher vitamin A content and a greater
vitamin A potency than did KAC or KOGL. The various Kwamegi samples tested contained similar levels of fatty
acids and amino acids. In conclusion, no particular differences in nutrient composition were evident when commercial
Kwamegi samples supplemented with functional ingredients were tested
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T8 A 7] FLA8E AREStaL k). BA=
2 © 2 Chordatet, Osteichthyes”, Atheriniformes=,
FH(Scomberesocidae)©l| &34 S O] Coloabis sairaZ &
B E T} Share] Fale dujolA Bol o =H(2), 53,
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A, 25 ZUZ A% ate) 23 237 well-beingd
g3 Balo] Z7EdA 7)5Ado] A7t A1FE = LOHAS

(Lifestyles Of Health And Sustainability) ]3] gt =27}
S7FekaL ATH@). A=, X ¢} 22 FFE Yol Bol
FHrEol e Ao 4EA e AEEZSAIRI
EPA (Eicosapentaenoic acid)l} DHA (Docasahexaenoic acid)
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o] A B YA o7t el dEAHA AHIAE
< B, A, )9 22 B 54 EXRA AFY
1578 T8I Ao = vt ar gk o]k Aty
2 wsle) whe} Hollwe 7)) 7158S A Fot
7HE =ol7] A3 vds o A5 7HAAL e AL
2 714 AEFLAE Hret Alxg AH7E
|&3tar Qo] Avizbe] =4-& Ea1 k. o] £
I EANL 218 FEH@i el ek Balol
1 %A, o] YFolgtk shxol 7| EAtY ke
i, 3 2 g A2 thFstA AREE AL T
e 719 golMes) g slo s Ze2HE Ast
ZH8(5), T A-E(6), FAEE(7) T TS A S
UepdTaL ¢EA Qal, 52 FoE ] A, dls,
58l Foll E5o] Atk LA Utk ofol] & Ao
Me 71548 SAE 71EA FHks ARSSte] Alxgh 2
71, &, 71E4F 27} 3] 7] (Kwamegi added chitosan, KAC)
o} S-S 3% | 7])(Kwamegi overlaid with gold-leaf,
KOGL) 2&-& AlzolA T3kl o5 Alsel thal] FdAd
w8 B4Rt e dTh AE7HA] 715 AAE ke
I 7)ol i3t A2+, chitosan-ascorbateS %] ] 31 |
71l tigt A=, 7|E | 719} Hlaste] 1A o] =
FEE 2AEF TF Zdd g8 duATF T508)°]
ATHL HilEo] le HEolth s FH| 7] JLE
o &3t AFE= AxZ7ol e AT 2 frefopr]it
o] Hsk1), It E E AFARE Wh9), AF2=9}
7|17l W& IHHAE, =4, MIA8ESA WEk(10)7t B
wo] a1, ol Al 7] AEFFFEE 4 54
apel gk AFAxrt Rasoe] 9le Hxolth a8y,
LA 71554 AAE F7FeE Al 719] o A3l
3t A= RISk YubdE, vIER, Ak 9 ofu| e
AF 3 Sl B3 ATe HAES Aol o]of] £ At
Me 71548 &AE H7EsE A7) tigk AR AsE
gHat7] g o=, FEEA 713 Guk 7]
(untreated Kwamegi, CK)2} 71 EAHS 3713 3hd] 7|(KAC),
w92 9% | 7I(KOGL) 357l tigh ARbdE, 771
A, vlEpl, Ak 9 ol est SRS A ske] gt
718} 7158 AAE HEsE e 7]eke] A
Z4E vlaskh

Mz o
X =

7| FEE HH|7] 7 A AA AxzE o AlF
o SjE Qe AFS=E, ZH7 Ak B 7] (common
Kwamegi, CK), 7]1E2F 7} o] 7](Kwamegi added
chitosan, KAC), 92 93] | 7| (Kwamegi overlaid with

gold-leaf, KOGL)E TLAI717] THEo] 1 AoZ F-ate]
APAEE AHESISATE CKoF KACE #4]9] ot S
AAsIL L5 W FHo] vlFRES 3 JHE £
=o] A%, KOGL2 CK B KACSH 22 HA 2 E shal
FTAY FEE ARRS B0 F F5el geks
o} ztzke) 3| 7] Alge 7 F 209 ¥E
3 2 A] homogenizerZ T2 3}5te] ARESE
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v D4 v]FFA LRl Fe, Ca, PE O OE AAJS}
aom, FAEANH13)l Wt Faste] FFT= 100 mL
AE&ZegaTol L3 AS BHAEE AHE3IAH Ca
2} P2 ICP (Ultima, Horiba Jobin Yvon, New Jersey, USA)Z
B3} 3, Fel ortho-phenanthroline B A% (14) 0.2
UV-Visible spectrometer (US/9423B, Thermo Electron Co.,
USA)S AF2-31e] 510 nmollA] B2 A sl

HIEITI A, By,
HIERS HIEM A, B, C Al FHES AF5dd 2 A3t
o] =AY THIS). BIEMY AE ether2 F33F A4
FAZ =243 A9l 50% KOH 5 mLS H7lste] 73kx]7]
I FEZ F etherZ A|H 38t 2 odo] FHFE 11
H&2 H7lste] RSt 23] HHESte] A2 etherSl]
ZF5 100 mLE 7}5ke] KOH7} Al A 2 wj7hA] whislo]
AF BT M2 $- ether3oll NaxSOs 5 g 7t 2Hq
3lal e TRTE AAS BES F dAviaE 13
At HEH O =2 isopropanol 1 mLe] =°]3 045 pm
membrane filter2 &3} RS HPLC E4A| 82 AFE3HY
o} HIEF By Lee5(16)9] ol wheh, A8 1 goll S5
o 10 mL 2] 723} 3 5 80T Fg7dollA & £33t
2087 & 3, LAE2](9000 rpm, 30 min) 3+ AL 0.45
um membrane filter2 J3}-5} HPLCZ #4131 th. HlE}
7 A % B, HPLC 42712 Table 13 2t} HEMT
CE Indophenol ZAWHo = AZstdch HIEN A(all
trans-retinol palmitate), H/E}Y B, & HIE}Y C TFFL
SigmaAKSt. Louis. Mo. USA) A& A-8-3}3th

o

A|2M BM 9l Gas chromatography &3
7zke] A RE 3 g¥ AFg Bl tiste] 4nfke]
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chloroform : methanol &3+-8vH(2:1, v/v)E 7F5F> homogenizer
2287 wHkelk & ojsle] A& oA S kT YAl
evaporator= S| E A At XA-E FE3ATHT). F=
3 24L& 14% BF;-methanol(Sigma Chemical Co., St. Louis,
MO, USA) 2 mL—E— 7FskaL 3087t 85 ColA 7HEAIR TS,
At ether= FZ3t] A4t 248 A 52 ARS8t
GC #2x712 HP-INNO Wax capillary column(30 m x
0.32 mm i.d., film thickness 0.5 pym, Hewlett-Packard, USA)
o] 2% gas chromatography (HP 6890, USA)Z carrier
gast helieum= AFE-3} T Injector$} detector(FID) =%
= 217} 2507, 270CE 47331931, oven 2=+ 170Co A
225C7HA 1 Cimin S7MAATE 28 A AR 59 27904
A WA methyl ester mixture(Sigma Chemical Co.)<}
retention timeS ¥ w&le] FA4FH o™ ke 7} peak?]
HAS AU AQd BiEEZ e

Table 1. Analytical conditions of vitamin A and vitamin B, by
HPLC

A7k AT B 7))

Measurement name Classification Condition
Instrument
Column C18 reverse phase
Vitamin A Mobile Phase EtOH : DW (95:5, vjv)
Flow late 0.5 mL/min
Detecter Fluorescence detecter
Dec. Wavelength Ex 340 nm, Em 460 nm
Instrument
Column C18 reverse phase
S Mobile Phase M"?gjé;ov/vm%gajlgfo“
Flow late 0.8 mL/min
Detecter Fluorescence detecter

Dec. Wavelength Ex 445 nm, Em 530 nm

TAofo| A BA

3k A8 0.5 g& HH3H test tubed]] ¥l 6 N-HCI
15 mLE 371 & A4 SR8k 983 v, 10T
dry ovenol|A] 24|17t F¢t whg-3le] JlEESIA AT THE
w3l & et NS Il FRTE 50 mL7t HE

2 3esdnh 458 AR 5 LS Akl
evaporatorg ©]-&3l] F/HAIZAL SHRTE EAF H7t

sfal 33] wRslal SHAIA HCLES AlASH &, 559 Als
£ sodium citrate buffer(pH 2.22)E AF8-3}0] 25 mLZ &
3+ T 045 um membrane filterol| A o] 2}3}e] o}m| Al 2=
29 7](Biochrom 30, Biochrom Ltd., Cambridge, England)
£ o] &3t o 22 0= FAETh G
= Cation separation column (oxidised feedstuff column, 4.6
mm x 200 mm)¥} ©] 54 S F 02M sodium citrate buffer(pH
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3.2, 4.25), 1.2M sodium citrate buffer (pH 6.45), 0.4M NaOH
EAS AHESIATh o] Fde] 52 0.42 mL/min®]H,
ninhydrin £ML 033 mL/min®E 3} 2 W, column &%

= 48~95TC, HF-L %= 135C, BAAI7HE 65 minS 2
sttt

Zo Y 1

gutzie] 7](CK), 71 EAF A7} 7] 7|(KAC) 2 Fuhe
A3 | 7|(KOGL)<] 3Fol thsh Iutg s E205
Fig. 1o YeMIAh &9 4¢ CK= 264%, KACE
30.8%, KOGLE 27.6% % Hl$:3F 2838 e,
F|7]9] o] 40% A THal Balgk OH (99 97
ARk Bohe 9A YeRtth 22 332 CK 24.5%,
KAC 22.9% 2 KOGL 322%% UYehlon, ol &
KOGL©| CK9} KAC Xt} =2 AW3haks Jehy Sl
o] A& T4k KOGLO| AlFTA o] o=z Ak
o] & FEHY vhS ARESta U] WEY o=
APEE AT 2 gFe] 79 CK 32.7%, KAC 30.0%
9 KOGL 29.1%E Yef3, 232 CK, KAC %
KOGL®| 27} 1.9%, 1.7% 2 1.6%S YER A, )¢9
AFRZHE 7157 A H7t w}ﬁ | 7]e] gubdiEe

e & A7 gles & 7 AT
@ moisture E protein & lipid Nash
| 264 | 32.7 24.5 1|?
cK
_ | | | |
e
§ KAC | 30.8 | 30 | 2209 1|?
™ 1
29.1 | g
KOGL

////
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Proximate composition(%)
Fig. 1. Proximate composition of 3 kinds of commercial Kwamegi

CK : Common Kwamegi, KAC : Kwamegi added chitosan, KOGL : Kwamegi overlaid
with gold-leaf.
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o] 23} T3 2ol wl-¢ Fag AYrss ekl
o2 deld Aokin. =3, %‘“’ W of 50
SABHEA LA A A7), AE B GAe] EAst
=59 55 9 ol$h ABY TEF A5G, 9
1 oje] 71A] AEaRA A3 o JJrO#fﬂEh
HaEo] Uth19). olelst dHelA £ AFelAE o
F714 ZF Ca, Fe 2 PO &S 43191 1 2HE
Fig. 2° YERAITE CK, KAC 2 KOGLP»] Ca ke bzt
50.4 mg/100 g, 59.0 mg/100 g & 53.8 mg/100 g ©]3}
CK, KAC ¥ KOGL«] Feo] ¥ 747 2.7 mg/lOO g,
33 mg/100 g 2 1.7 mg/100gS VERA AT 3L po]
< CK”7} 290 mg/100 g, KAC”} 260 mg/100 g ¥ KOGL?]
240 mg/100 g .2 eI 2 Yoon G(11)9] S
Al 7)o B71d S AT EY, Ca T 417~
1283 mg/100 g WAL, pol S-S 224.3~348.4 mg/100
g HEE Uehdth =], 2A79] AARE o] M4
Qe 0 218 = & F U A A —ﬂi]g] Ca, P %
Feo| 3FeFS 717} 42 mgf100 g, 241 mg/100 g & 1.7 mg/100
golglal B o] Q=H(20), BXE 98 = o}@] A =3k
Al 717} A BTt Ca, P R Feol o] thd 2
e Ve A Fu|7)e] AxFH o= 8l #AA] AR
she Al o] o Bety] witole} AR E At o] 2
HZRE] 7154 A 7ol wE 7] §714 gl

£ 2 Ao} gee ¢+ Ak

=

0[0 fo 4N o
Rl fuorr
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Fig. 2. Mineral contents of 3 kinds of commercial Kwamegi
CK : Common Kwamegi, KAC : Kwamegi added chitosan, KOGL : Kwamegi overlaid
with gold-leaf.
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Z~o|th21). 3+, HlE}Y C(ascorbic acid)= F~EAJHIEM
o2 A3 FatstAloly, Al 22k, 712", =2
o uul = Aol st Ao A7 ok AElZ ]l
W 28-S 7EA AL R131(22), hAlEe]] tiEl] dElA e s
2hg-3te] Fole 71%o] vkl BaE vl UTh23). HIER!
Bo(riboflavin)= ¥, =, A%=x32], HuhS T3 A=
2l 9 HAA|, AFA L] AR VeSS A<
Fioln A7 Ag =49 o] AHE 54 =28
o] AAatyt ZAow FQ3k Oﬂ%‘% goh21). HIER
A(retino)= A7}, A%, AMEEE 2 F2), A4 a8a
HAAA Y] HEol| vl TS JEE sl YA E, &
a*é AFX 9 HEmo|Eet FE AEA A% EAst
€ 7I2HxEolER2 A HHH, HZole %‘*&i} L ey
Aol gk A7t AP JAARE, AF Wk ofg}
A Alddle F40] UebE 7 7] Wl d#E 7 P
1\’4; PAHEe] mE 273 %A AHA7F F8381H24). o]
ATl = HIER A, B, ¥ C9] & SAA L,
°‘t'h+uﬂ 71(CK), 71EAF H7F #u| 71(KAC) B FHhs o
3l ] 7)(KOGL)4| 3%l thgt BIERR 44 37-E Table.
20 e A BlER AQ] S CK7} 15 g, KACE
12 yg 22]31 KOGLL 11 pgo 2 yepstar, HETl A9
428 CK7} 50 IU, KACE 40 IU, KOGLE 37 IUE,
CK7} KAC ¥ KOGLET =2 HE A%} HIEIT] A &8
< eSS & 5 ULk BlIE] B294 g A= CK,
KAC % KOGLe| 7t} 1.8 mg, 20 mg 2 1.9 mgo & 7]
gkl & Zpol& e A] Ut HES HlE}‘ﬂ Co| A=
CK, KAC % KOGL®] Z}7} 6.6 mg, 6.7 mg 2 6.7 mgb_i
HIEM B¢} w7 bA| 2 | 7] Thell ghege] Zbol7t Qle
Ao Z Yyt oA 7A = Al#E I Qe F7]9] H]
EFYl &) et A AdE B Ao gloerz, Iy
719] vlgtdl ghide] #sk A R viglT 22 754
< 7k A7) 59 AFUE o] FolAol & Ao
AR ")

Table 2. Vitamin contents of 3 kinds of commercial Kwamegi
(per 100 g edible portion)

. Sample
Vitamin D D 2
CK KAC KOGL
Vitamin A (ug) 15 12 11
Vitamin A potency (IU) 50 40 37
Vitamin B, (mg) 1.8 20 1.9
Vitamin C (mg) 6.6 6.7 6.7

l)CK Common Kwamegi, KAC : Kwamegi added chitosan.
PKOGL : Kwamegi overlaid with gold-leaf.
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1% 3477(KOG)2) 359 that Ak 24 B sk
71 A}E Table. 39 YEP Ut CK, KAC % KOGL*|
Z 312" Ksaturated fatty acid, SFA) 2 Th7He 3124k
(polyunsaturated fatty acid, PUFA)2] & o= 2 o] &
YehR A o¥gtth. CK, KAC % KOGL® SFAZME
palmitic acid(16:0)2] o] FFH o= 7P E%a, ¢
B ¥ 3} 2", Hmonounsaturated  fatty acid)>-Z+=  oleic
acid(18:1)7} 1¥]x  ©7HE-E 35X WHKpolyunsaturated
fatty acid) > 2+ docosahexaenoic acid(DHA, 22:6)%}
eicosapentaenoic acid(EPA, 20:5)7} & A& 2] 7]
o FFHoZ Bo] -fEo] AU Olecic acide The
AN 5 FAAEY FEZHES FFoEA T
788k 22 Al el At e Ao R By
1 21 (25), EPAY DHAE S8, = 2HE &

Table 3. Fatty acid composition (%) of 3 kinds of commercial
Kwamegi

Fatty acid n Sample
cK” KAC" KOGL"
120 536 5.40 499
140 488 539 3.84
150 073 0.54 3.09
16:0 17.04 17.03 1681
17:0 067 067 121
18:0 412 425 474
SFA? 08 33 347
16:1n-7 3.66 337 448
17:1n7 1.08 091 157
18:1n-9 6.01 6.19 676
20:1n-9 3.95 3.69 358
MUFA? 147 142 164
18:2n-6 141 133 2.14
18:3n-3 1.36 125 209
20206 543 567 59
20:30-6 028 033 0.70
20:4n-6 127 097 1.06
20:30-3 111 1.00 101
20:51-3 138 129 11.96
22206 082 0.53 0.66
22:4n-6 032 038 027
22:5n-3 1.84 129 167
22:6n-3 2539 2691 2143
PUFA” 525 526 489

CK : Common Kwamegi, KAC : Kwamegi added chitosan.

)

KOGL : Kwamegi overlaid with gold-leaf.

ISFA: saturated fatty acid, MUFA: momounsaturated fatty acid.
PUFA: polyunsaturated fatty acid.

=

)

ot

, AN, B & 2 719G Ast o
7H26) T°] HilEal Ut} §HH, B AF o 7)o
EPAS} DHAZ} Z+2} 11~13%9} 21 ~26%S 24|38}l
UE ALE YT, ¥ B WE Al A 719 EPA
7} 5.6~8.0% % DHA7} 11.0~18.0% ©]tta ® sk
Yoon 5(11)8] Z3H = =& 38 e 7]
o] AR AREHE FX o A 2A4F Bl R,
palmitic acid®] &&Fo] 14~16% <931, EPA gFo] 6~
7% W), DHA o] 11~15% A% FH3da 3
Mizobuchi 5(14)¢] B8 xfolE Yol A2 =1
At (20)2] AFF Ol 28 B9l palmitic acid7}
23.4% Z12]1l EPA7} 8.5%, DHAE 29.7% 3 = $H3la
ATHL Harste], 2 Age] ARS-H A7) A5} FAFSH
AAE 244 1 bl S & 5 AATh o]9f ol
A FE T = Fu 7)ot Q1 FX Ak 2Adu] 4
Aol thae] Aol e A 98 o]gX], oJga)r] 2
7] AZEA o AAAZ 2 YFEAzRe} e 12
H 59 Aol wfiFolgt ARk o)t A2 RE 7|
A A F7tel e Hu| 71 Ak 2= 2 Abo]
£ HolA| &ta, At R e 158X 5A]
WA ghgo] FH5A0R t] A FhREH S & F
A

rr fote ol

o

opr|ieAhe Tl o] 7| AT 2 A §}e3ol u}
2} st FElE EAle, oA E s e AT
€ FEE U= ¢ Aok A opn|AiES e
oS AYa Qled], &us YElle or|eite 2=
histidine, methionine, valine, arginine, isoleucine, phenylalanine,
tryptophan, leucine, tyramine 5°] 2131, ©&uk-S Yelhl=
o} :=4FO 2 = glycine, alanine, serine, threonine 5-©] 12
™, lysine¥} proline- Tut#} 25HS UERY = ofn|ite
2 &EA Ao A, aspartic acid= A%, glutamic acid=
TS el AoZ HaE o)A Qlrh28,29). Yyt
H7](CK), 71EAF H7F 9 7I(KAC) % a8k 9%l 7
7I(KOGL)®] FAoln =4t 2SS B4t 1 A9E
Table. 4¢ YEFNSIT) o5 #H|7|Eo] FF2 o= &
Ho = F8 FAJolv =40 Z = glutamic acid (CK,
KAC, KOGL <%= Z}7Z} 16.34%, 16.12%, 16.58%),
aspartic acid (11.91%, 12.36%, 12.10%), glycine (9.19%,
9.13%, 7.63%), leucine (8.66%, 8.26%, 9.13%), alanine
(8.03%, 8.01%, 7.74%)°1Jtt. ¥ 3 Y& 75 v~z
FQoopv|=qbo]  glutamic  acid(14.3~16.0%), aspartic
acid(11.8~13.0%), leucine(7.8~8.5%) = lysine(7.5~9.0%)
2}3 B3k Yoon 5(11)9] A7+A#e} At oW, &
AANA lysine®] k2 WdTh H3F CK. KAC % KOGL
9] HZolu]:=AHEAA: threonine, valine, methionine,
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isoleucine, leucine, phenylalanine, histidine, lysine, arginine)
o gtegoll= 27} 41.70%, 41.39% 2 4328% = & #}ol&
YER A 3tk o5 AHERE 74 &A 7]
£ Ful|7] 21e] AR AR Aokt g Abol= fle
Ao & et

Table 4. Amino acid contents of 3 kinds of commercial Kwamegi
(% to total amino acid)

Amino acid D Sampllj: 2
CK KAC KOGL

Aspartic acid 1191 12.36 12.10
Threonine 6.06 6.38 6.05
Serine 541 538 525
Glutamic acid 16.34 16.12 16.58
Proline 2.15 2.16 1.99
Glycine 9.19 9.13 7.63
Alanine 8.03 8.01 774
Cystine 0.16 0.14 0.14
Valine 431 4.13 4.61
Methionine 276 2.88 2.84
Isoleucine 4.68 4.86 497
Leucine 8.66 8.26 9.13
Tyrosine 292 3.19 3.05
Phenylalanine 379 401 383
Histidine 3.78 353 4.03
Lysine 329 3.01 351
Amm 2.19 213 224
Arginine 4317 433 431
EAA” 417 414 433

CK Common Kwamegi, KAC : Kwamegi added chitosan.
PKOGL : Kwamegi overlaid with gold-leaf, EAA : essential amino acid.

e ¢

A= T e Gt I 7)(CK), 71 EARS 3713 2]
7IKAC) B a¥hs 9 JJruJ]7](1<0GL)oﬂ 3k Yk
2714, vlepY], kit 2 o)At S-S A5
t}. CK, KAC % KOGL9| UNtgE-S 243 754 EXT
(26.4~30.8%), =W H(29.1~32.7%), Z3]H(1.6~1.9%
o FFe 2 AolE EO]X] 19k o 1}, KOGL9) Jz_x] )
ke 322%F CK 24.5% 2 KAC 229%5.th P%%k =7
Uebgt) CK, KAC % KOGLY Ca, Fe, P9] g2 7tz}
50.4~59.0 mg/100 g, 1.7~3.3 mg/100 g, 240~290 mg/100

‘r’\./

M, HER] A, B, B €] a2 47 11~15 g,
18-20mg % 66-67 mg WS eRATh 8 CK

837 21778 45 (2010)

KAC ¥ KOGL®] F8 A"}k DHA, EPA, palmitic acid
2 oleic acid®] 111, DHAS} EPA= A A|uAF 24 =
247} 21~26% R 11~13%5 AASkL e 22 UEht
t}.3HA, CK, KAC ¥ KOGL®] F8 FAotr|eito 2=
glutamic acid, aspartic acid, glycine, leucine, alanine®] %}

ool An2HE 75 4ol e 7] gt
7] Fholl= GG EAAAN 2 Aot glas & T

AN

A7E FYFABE AL ADAEFANF E
F 7 A7, RP-2010-BT-023)°1 23 <=3

N

1. Oh, S.H. and Kim, D.J. (1998) Change of nucleotides,
free amino acids in Kwamaegi flesh by different drying
for Pacific saury, Coloabis saira. Korean J. Food Nutr.,
11, 249-255

2. Gong Y. (1993) The present state of Pacific saury,
Fisheries resources of Pacific saury Cololabis saira in
the north Pacific, p.20

3. Park, Y.H. and Park, Y.S. (1991) Canned food processing,
Hyungseul Publishing Co., Korea, p.371

4. Kim, A.J. and Kim, M.W. (2007) Nutritions assessment
of LOHAS drink with organic products. Korean J. Food
Nutr., 20, 406-413

5. Lee, J K., Kim, S.U. and Kim, J.H. (1999) Modification
of chitosan to improve its hypocholesterolemic capacity.
Biosci. Biotech. Biochem., 63, 833-839

6. Yun, Y.S., Kim, K.S. and Lee, Y.N. (1999) Antibacterial
and antifungal effect of chitosan. J. Chitin Chitosan, 4,
8-14

7. Tto, M., Ban, A. and Ishihara, M. (2000) Anti-ulcer effects
of chitin and chitosan, healthy foods, in rats. Jpn. J.
Pharmacol., 82, 218-225

8. Shin, K.O., Oh, S.H. and Kim, S.D. (2007) Quality
characteristics of chitosan ascorbate treated Kwamaegi
prepared by vacuum drying and lowering effect of serum
lipids in rat fat high fats diets. Korean J. Food Preserv.,
14, 669-675

9. Oh, S.H., Kim, D.J. and Choi, K.H. (1998) Changes of
compositions of Pacific saury (Cololabis seira) flesh



10.

11.

12.

13.

14.

15.

16.

17.

18.

715 2AE A7 Al 719 e Hla

during drying for production of Kwamaegi 1. Changes
in general composition and lipid components. J. Korean
Soc. Food Sci. Nutr., 27, 386-392

Lee, H.J., Oh, S.H. and Choi K.H. (2008) Studies on
the general composition, rheometric and microbiological
change of pacific saury, Coloabis saira Kwameaki on
the storage temperatures and durations. Korean J. Food
Nutr. 21, 165-175

Yoon M.S., Heu, M.S. and Kim J.S. (2010) Fatty acid
composition, total amino acid and mineral contents of
commercial Kwamegi. Korean J. Fish Aquat. Sci., 43,
100-108

AOAC. (1990) Official Methods of Analysis, 15th ed.
Association of Official Analytical Chemists. Arlington,
VA, USA.

Yun, S.I, Choi, W.J., Choi, Y.D., Lee, S.H., Yoo, SH.,,
Lee, E-H. and Ro, HM. (2003) Distribution of heavey
metals in soils of Shihwa tidal freahwater marshes.
Korean J. Ecol., 26, 65-70

Ju, HK., Cho, HK., Park, CK., Jo, G.S., Chae, SK.
and Ma, S.J. (1992) Food analysis, Yoolim Publishing
Co., Korea, p.314-316

Korea Food and Drug Administration (2007) Food
standards codex., Korea Foods Industry Association,
Seoul., Korea, p.683-696

Lee, S.H., Kim, N.W. and Shin, S.R. (2003) Studies on
the nutritional components of mushroom(Sarcodon
aspratus). Korean J. Food Preserv., 10, 65-69

Folch, J., Lees, M. and Sloane Stanley, G.H. (1957) A
simple method for the isolation and purification of total
lipids from animal tissues. J. Biol. Chem., 226, 497-509
Lee, K.J., Yun, 1J., Kim, H.Y., Park, Y.H., Ham, H.J.,
Park, Y.H., Joo, J.H., Lim, S.H. and Kim, K.H. (2009)
Analysis of general components and vitamin and mineral
contents of the mushroom Agrocybe chaxingu. Korean
J. Food Preserv., 16, 549-553

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

525

Chun O.K. and Han S.H. (2000) A study on the contents
of inorganic compounds in soft drinks. J. Food Hyg.
Safety, 15, 344-350

National Fisheries Research and Development Institute.
(2009) Second edition chemical composition of marine
products. National Fisheries Research and Development
Institute, Busan, Korea, 30-130

Kim, N.I. (2005) Role of vitamines and minerals on skin
care and beauty. Food Sci. Ind., 38, 16-25

Henson DE, Block G and Levine M. (1991) Ascorbic
acid: biologic function and relation to cancer. J. Natl.
Cancer Inst., 83, 547-550

Riordan, N.H., Riordan, H.D., Xeng, X., Li, Y. and
Jackson, J.A. (1995) Intravenous ascorbate as a tumor
cytotoxic chemotherapeutic agent. Med. Hypotheses, 44,
207-213

Lee, HM., Kwak, BM., Ahn, JH. and Jeon, T.H. (2008)
A comparative study on quantifying uncertainty of
vitamin A determination in infant formula by HPLC.
Korean J. Food Sci. Technol., 40, 152-159

Grundy, S.M. (1986) Comparison of monounsaturated
fatty acids and carbohydrates for lowering plasma
cholesterol. New Engl. J. Med., 314, 2855-2856
Park, B.S. and Hwangboo, J. (2000) Omega fatty acid,
Hyoil Publishing Co., Korea, p.88

Mizobuchi, M. and Kitada, Y. (1985) Composition of
fatty acid in commercially available fishes, Nara-ken
Eisei Kenkyusho Nenpo, 20, 56

Kato, H., Rhue, M.R., Nishimura, T. (1989) Role of free
amino acids and peptides in food taste. Am. Chem. Soc.,
388, 158-174

Ney K.H. (1979) Bitterness of peptides: amino acid
composition and chain length. Am. Chem. Soc., 115,
149-173

(4 2010 39 49, 44 20109 6€ 30, A9 20104 7€ 2%)



