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Physicochemical Properties of Gamgug (Chrysanthemun indicum L.)

Yeong-Ja Shin1 Jeong-Ryae Jeonz and Geum-Soon Park”™

!Division Hotel Food Service and Culinary, Sung-Duk College, Youngcheon 770-810, Korea
Dept. of Home Management, Catholic University of Daegu, Gyungsan 712-702, Korea

Abstract

To evaluate a gamgug (Chrysanthemun indicum L.) as a new food material, its physicochemical properties
were analyzed. The proximate compositions of gamgug were that the moisture content 10.51%, 9.38% for crude
protein, 3.47% for lipid, 4.87% for ash, 13.12% for reduing sugar, 9.03% for crude fiber, and 0.74% for vitamin
C, respectively. The essential amino acid contained in gamgug accounted for 41.42% of the total amino acid,
while the non-essential amino acid accounted for 58.58%. It was shown that the fatty acid consisted of 6
different kinds, of which 23.63% for palmitic acid followed by 17.51% for linoleic acid, 12.76% for linolenic
acid, 4.36% for myristic acid, 3.16% for oleic acid, and 0.61% for stearic acid, respectively. The content of minerals
was that K was 847.4 ng/g which was the largest, Mg 369.0 ng/g, Ca 300.8 ng/g, and Na 61.4 1g/g, respectively.
It was also shown that gamgug contained 45 different kinds of volatile flavor compounds, of which a docosane
accounted for 9.4%, a benzene, 1-(1,5-dimethyl-4-hexenyl)-4-methyl-benzene for 5.8%, and camphor for 5.4%,

respectively.
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Table 1. Instrument and operating condition for amino acid
analysis

Amino acid analyzer

LKB (Model Biochrom 10)

Catjon exchange resin (4.6 mm X200 mm)
Gradient elution

Buffer 1: 0.2 N sodium citrate (pH 3.20)
Buffer II: 0.2 N sodium citrate (pH 4.25)
Buffer M: 0.2 N sodium citrate (pH 6.45)
Buffer IV: 0.2 N sodium hydroxide
Buffer solution 35 ml/hr

Ninhydrin solution 25 mL/hr

Injection volume 10 pL

Optical density  Amino acid 570 nm (1.0)

440 nm (1.0)

Instrument

Column
Mobile phase

Flow rate
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Table 2. Analytical conditions of atomic absorption spec-
trophotometer for determination of minerals

Instrument Atomic absorption spectrophotometer
Varian 200HT
Wave length Ca (422.7), Mg (285.2), Na (589.0), K (383.0)

(nm) Fe (248.3), Zn (213.9), Mn (539.0), Cu (3248)
Flow rate (air) 13.5 (L/min)
Acetylene rate 2.0 (I/min)
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Table 3. Analytical condition of GC-MS for identification
of volatile flavor compounds in gamgug
Instrument Hewlett Packard 5890 Series I Gas
chromatograph
Hewlett Packard 5971 A Mass spectrophotometer

Column HP-FFAP (50 mX0.2 mmX*0.33 mm)
Detecter MSD (Mass Selective Detecter)
Temp. 250°C
Carrier gas He (2mL/ min)
Initial temp: 50°C
Initial time: 6 min
Oven temp Rate: 7°C/min
Final temp: 220°C
Final time: 30 min
Injection Port temp: 250°C
Injection. vol.: 2 pl (Split ratio 80:1)
Electron 70 eV
voltage
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Table 5. Amino acid composition of gamgug

3l B4 700 nmoll A FHEE EA 3t F 72 E o] (/100 g protein)
ko g habkslglc) Essential content Non-essential content
Threonine 519 Aspartic acid 10.35
2ol ol nE Valine 6.12 Serine 8.64
= Methionine 021 Glutamic acid 13.54
Isoleucine 3.97 Proline 3.22
2o &5t =AM Leucine 7.39 Glycine 6.82
. Phenylalanine 7.67 Alanine 11.25
ol ulA) B - o] elulr B o Tro] 221
RAR TS YRS Table s} Ro] FRFF IS oy o N
0] 10.51%, w24 A 9.38%, X4} 3.47%, 3] & 4.87%, - Lysine 7.89 Tyrosine 258
13.12%, =487} 9.03%2 zHzh Uelygt} B E AR Eo] Tryptophan” - Arginine 2.06
Park(13)e] B413 73] A ¥} o] =7 el ot Total 41.42 Total 58.58
Zemuk JA) vpehg, o] A zubale] zlo]s} 7|3 Bk A YTryptophan was not determined.
Table 4. Proximate compositions of gamgug (%)
Moistureness Crude protein Lipid Ash Reducing sugar Crude fiber Vitamin-C
Gamgug 1051" 9.38 347 4.87 13.12 9.03 0.74

YWalues are the mean of triplicates.
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Table 6. Fatty acid composition of gamgug Table 7. Mineral composition of gamgug (ug/g)

Fatty acid Contents (%) Mineral composition Gamgug

Myristic acid (14.0)” 4.36+0.02Y K 847.4Y

Palmitic acid (16.0)” 23.63%0.07 Mg 369.0

Stearic acid (18.0)" 0.61%x0.01 Ca 300.8

Oleic acid (18:1,n-9)” 3.16+0.02 Na 61.4

Linoleic acid (18?2,n—6)3’ 1751025 Fe 41.0

Linolenic acid (18:3,n-3)" 12.76+1.02 Mn 37.7

Unknown - Zn 96

Unknown - YValues are the mean of triplicates.

YSFA (saturated fatty acid).

“MUFA (monounsaturated fatty acid).
YPUFA (polyunsaturated fatty acid: (18:2+18:3).
“Values are the mean of triplicates.

Table 8. Volatile flavor compounds of gamgug

F7F AEHA0. 2F, vt 2 59 32571 e
el vlal chak Ffrslol et 771 g Aol

PI?E%{ RT Compounds arS:a(]f’ %) Mo\fgule Formula
1 10.72 alpha-Pinene 0.33 136 CioHis
2 12.35 Hexanal 0.35 100 CsH120
3 14.74 Cyclohexene, 1-methyl-4-(1-methylethlidene) 0.29 136 Cioflis
4 15.60 Eucalyptol 1.05 154 CioHis0
5 17.78 Undecane, 3,5-dimethyl 0.54 184 Ci3Hazs
6 18.91 Bicyclol2.2.1]heptan-2-amine, N,1,7,7-trimethyl 051 167 CuHaN
7 2057 Bicyclo[2.2.1]heptan-2-one, 1,7,7-trimethyl 1.36 152 CioHi160
8 21.55 1H-Imidazole, 2,4-dimethyl 0.47 96 CsHgN2
9 22.46 Bicyclo[2.2.1]heptan-2-0l, 1,7,7-trimethyl 191 196 Ci2H202
10 22.69 Cyclohexane, 1-ethenyl-1-1-methyl-2,4-bis 1.37 204 CisHz
11 23.08 3-Cyclohexen-1-ol,4-methyl-1-{1-methylethlidene) 3.89 154 CioH120
12 23.96 Bicyclo[2.2.1]heptan-2-ol, 1,3,3~trimethy!l 1.45 196 Ci2H2002
13 25.34 3-Cyclohexene-1-methanol, .alpha., .alpha 0.47 154 CioHis0
14 25.43 Bicyclo[3.1.1Theptan-3-ol, 6,6-dimethyl 0.54 152 CioH160
15 25.70 Isoborneol 1.92 154 CioH1s0
16 25.90 1, 2, 4-Methenoazulene, decahydro-1, 5, 5, 8a 1.43 204 CisHo2s
17 26.29 Borneol 2.74 154 CioH1s0
18 26.62 1H-Benzocycloheptene, 2, 4a, 5, 6, 7, 8, 9, 9a 1.46 204 CisHay
19 26.96 Benzene, 1-(1, 5-dimethyl-4-hexenyl)-4-methyl-benzene 5.78 202 CisHz
20 27.37 Camphor 5.39 152 Ci1oHi160

21 27.78 Cyclopropanecarboxylic acid, 3-ethenyl-2 0.19 154 CoH1402
22 27.95 2, 4-Decadienal 217 152 CioHi60
23 28.41 2, 6-Octadienal, 3,7-dimethyl, (Z) 0.14 152 CioHi60
24 29.41 Butylated hydroxy toluene (BHT) 1.85 220 CisHa240
25 31.73 Bicyclol7. 2. 0] undec-4-ene, 4, 11, 11-trimethyl 1.14 204 CisHz4
26 33.27 Heneicosane 2.88 296 CaHy
27 33.75 Caryophyllene epoxide 473 204 CisHoy
28 34.16 2-Tridecanone 5.24 198 CisHz60
29 3457 Hexatriacontane 3.34 507 CssHa
30 36.54 alpha-Bisabolol 3.21 222 CisH250
31 37.44 Isocaryophyliene 1.34 204 CisHzs
32 38.02 1H-Cycloproplelazulene, 1a, 2, 3, 4, 5, 6, 3.13 204 CisHay
33 38.46 Tricosane 3.73 324 CaHas
34 38.54 1H-3a, 7-Methanoazulene, 2, 3, 6, 7, 8a—hexah 1.50 204 CisHoa
35 39.10 Bicyclol6.1.0lnonane, 9-(1-methylethylidene) 3.22 164 Ci2Hoo
36 39.38 4~(1,5-Dimethylhex-4-enyl)cyclohex—-2-enol 1.49 206 CisH20
37 39.73 4-Hexadecen-6-yne, (E) 1.78 220 CreHas
38 41.67 Tetracosane 2.34 338 CasHso
39 41.86 4-Decyne 1.96 138 CioHig
40 42.68 Cyclohexanol, 1, 3, 3-trimethyl-2-(3-methyl) 1.55 220 CisHa40
41 43.27 1,4-Undecadiene, (Z) 1.00 152 CuHg
42 46.25 Docosane 941 310 CoHsg
43 47.02 Pentacosane 5.39 352 CasHsa
44 47.28 Propane, 2-(2-isopropylidene-3-methylcyc) 1.33 138 CioHis
45 51.85 Heptacosane 2.68 380 CoHss
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anald 3 gdliste]=F 3%, cyclopropanecarboxylic
acid, 3-ethenyl-2 % #7147 15 ¥ 7lel7} 5FE o2 el
wret.
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40 2 W3t U5 AV eolk 7k 7] E WA
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9] essential oilF <l = §F= ol /1A £ caryoph-
yllenex &3t} caryophyllene2 AlF3} FFo]el] o3|
S A(31)9}, FEAH ] ZL(32)5 el EEY
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Table 9. Total phenol and carotenoid content of gamgug
(mg%)

Total carotenoids”
0.84£0.03

Total phenols”
Gamgug 0.67x0.01

UTotal phenols (O.D. at 700 nm).
PTotal carotenoids (O.D. at 700 nm).
Values are the mean of triplicates.

o A9} Fov] aFZde] gont U Zute] AYHE F
L AR2A F AE S Ee -2 067 mg%ict ol =
Park 9d-7(13)1 4 0.713} vk 2

Al $59% 700 nmollA FREE SA% A F 7]
2E o] 2 0.84 mg% o E vhelydtt. o] Parke] <l
T-(13)9] 1199} vlars) 2o e ghollth

(@] ot
g =

= o AEL EHOR O v|&AREA F
shebd QAbg APt TR AwiAl & et
FREEF] 1051% , w9l 9.38%, AW 3.47%, 3 &
4.87%, 347 13.12%, AF7}+ 9.03%, ¥letw) Cof %S
0.74% % e}, obnAb 2A-2 A A olvjicAl F Hfpolr|
Abo] AR Bhi= u] &S 41.42%0) 1, ] A grolv| mAke) ulg
2 5858% At =9 olrl Al 2 glutamic acid7}
1354% & 744 gk a1, 7 o}€-9] alanine(11.25%), aspartic
acid(10.35%) 2.2 VEpgTh A AL 650 FA A w4t
o] &l =d F2 AL palmitic acid(23.63%)7} 7}
# wro] gf-E o] 911, linoleic acid(17.51%), linolenic acid
(12.76%), myristic acid(4.36%)9] «o|lct. F7|3 ke
K7} 8474 ng/g 2 2 7V wkgk o 1 v}-g-o0] Mg 369.0 ng/
g, Ca 300.8 ng/g, Na 61.4 ug/g =22 ebygret, 224 o
= 45%2 Fubd o] FaFHgleH, T8 gridtens
docosane(9.41%), benzene, 1-(1,5~dimethyl-4-hexenyl)-4-
methyl-benzene(5.78%), camphor(5.39%) 2.8 vehyc}
& #= 329 F 067 mg%old oy, & 7R ko=
e 084 mg%o g2 velydoh
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