KOREAN J. SOC. FOOD SCI.
Vol. 17, No. 1. February. 2001

9] gkl

2

A
o

AA - 23R - 718
*EAUIE ZAFSR S @.%
wEgdeE 4%

he

=4

. 7°LM

?_*

©

J I

A Study on the flavor constituents of the Coriander
(Coriandrum sativum L.)
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Abstracts

This study was carried out to investigate to proximate compositions, free sugars, organic acids, amino acids,

and volatiles from the fresh leaf, root and seed of coriander. The research results are as follows :

Moisture was

79.93% in the leaf, 81.89% in the root. Crude protein, crude lipid and crude ash were the highest in the seed.
Ascorbic acid was 65.41mg% in the leaf and 37.83mg% in the root. Glucose, fructose and sucrose were the
major free sugars. Glucose was 7.92mg% and fructose 7.51mg% in the leaf. Sucrose was 17.34mg% in the root,
highest level. Among organic acids, malic acid was 354.55mg% in the leaf, the highest level. The content rate
of organic acids was high in the order of leaf, seed and root. The content rate of total amino acid was high in
the order of seed, root and leaf. Glutamic acid and aspartic acid were high in the leaf and root. Glutamic acid
and proline were high in the seed. The content rate of free amino acid is the same as that of total amino acid.
Glutamic acid and serine were high in the leaf and seed. Glutamic acid and treonine were high in the root.
The contents of total amino acid in each parts of the coriander was higher than that of free amino acid, The
composition of amino acid in the total amino acid and free amino acid was different. The volatile constituents
were extracted by steam distillation method and analyzed by GC-Mass. The content of the volatile constituents
was 45.31mg% in the leaf, (E)-2-decenal was the highest, followed by decanal, 2-dodecenal, (E)-2-decen-1-ol in
order, aldehyde and alcohol was major constituents. The content of thie volatile constituents was 36.01lmg% in
the root and 54.37mg% in the seed. linalool was the highest in the root and seed. it was 2227 %, 53.67% in
root and seed. i

Key Word : coriander (Coriandrum sativum L..),. organic acid, free sugar, amino acid, volatile constituent
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Table 1. Condition of HPLC for analysis of ascorbic acid
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Table 2. Condition of HPLC for analysis of free sugar

Items Conditions

Instrument Waters M 206"

Colum Carbohydrate analysis

Solvent Acetonitrile-water(80 : 20 v/v)
Detecior Rl

Flow rate 2 mifmin.

Injection volum 20 o

Table 3. Condition of HPLC for analysis of organic acid

Items Conditions Items Conditions

Instrument Waters M 206 Instrument Waters M 206

Colum u-Bondapak Cg 3.9mmX 10cm Colum py-Bondpak Cig 3.9mmX30cm
Solvent H>O : Me-OH=69 : 31 with pic Bs Solvent 3.6% KH,PO4-H;PO,
Detector UV 280 nm Detector UV 214 nm

Flow rate 1.5 mé{min. Flow rate 1 mf/min.

Injection volum 20 uf Injection volum 10 uf
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Table 4. Analytical condition of amino acid analyzer for amino
acid

Items Conditions

Instrument LKB 4150, Alpha autoanalyzer

Ultrapak 11 cation exchange resin,
6mm X 200mm

Buffer solution pH 3.2, pH 4.25, pH 10.0,
sodium citrate

Buffer 35 mifhr, ninhydrin 25 mifhr

Column

Flow rate
Column temp. 50~80°C

Injection volume 80 uf
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Table 5. Analytical condition of GC and GC-Mass for flavors

Items Conditions

Hewlett-Packard 5890A GC
Hewlett-Packard 5970B GC-Mass

Instrument

Detector GC(flame ionization detector)
MSD(mass selectivity detector)
Mass range 20~350 m/z
Ionization voltage 70eV
Column

Ultra-2
(5% diphenyl and 95% dimethylpolysiloxane)
Id 2.2mmXlenght 25m(Hewlett-Packard co.)

Column oven Initial temp. 60°C, Initial time 10min.
temp.

Final temp. 200°C, Final time 10min.

Program rate 5°C/min.

Camrier gas  Helium 1 mi/min.

Injection

spilit 60 : 1
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Table 6. Proximate composition in the coriander (%)
Composition Ascorbic
Moisture Crude Crude Crude acid
Sanmles protein fat  ash (me %)
Leaf 7993 321 145 224 65.41
Root 81.89 561 060 1.79 37.83
Seed 9.70 1053 4.82 6.98 0.00
Table 7. Contents of free sugar in the coriander (mg %)
Free sugar Glucose Fructose Sucrose Total
Samples
Leaf 7.92 7.51 6.94 22.37
Root 334 3.18 17.34 23.86
Seed 0.35 1.04 0.62 2.01
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Table 8. Contents of organic acid in the coriander (mg %) Table 9. Contents of total amino acid in the coriander (%g %)
Organic acid Malic acid Tanfxric Total Samples Total amino acid Free amono acid
Samples acid AMION Leaf Root  Seed Lef Root Seed
Leaf 354.55 281.32 635.87
Asp. 13425 14462 7554 2058 1354 3518
Root 8029 78.86 159.15 T 6697 9352 10903 3796 3864 3574
Seed 142.34 89.22 231.56 Ser. 7585 8243 12837 4035 3425 4208
Glu 19926 21013 23098 4896 6634 5460
9oy 3709 Fytel ERIHJ[R, BT Table 73 Po. 7319 10241 15836 783 2188 3285
2o 34 A9 wo9g FFE glucose 7.92mg%, Gly. 7345 8982 10827 398 315 1337
fructose 7.51mg%, sucrose 6.94mg% = Z+ |39 T Ala. 6104 9166 11096 1L79 979 1639
o] A9 EAsA Ve v, 149 HiE)= sucrose Cys. 052 162 1386 - W)
FHako] 1734mg% 2 XA 3k u] Qo] Bt Hod & Val. 6878 8347 10753 414 766 1256
glgre] Zgake 9 walod] 2 22.37mg%, 23.86me% Met. 3006 5937 4925 312 465 11.01
2 Yol A 201%2 Yo} Myld) dgW & Iso. 5948 9099 1093 273 431 1059
g ko /10 A2 o] Ytk Leu 7683 11954 1434 607 787 1577
Tyr. 3064 8958 10646 171 183 1374
3. SI|ale| st Phe. 5433 9883 14331 528 473 1527
T3 BHE R709 24 2% 54 W] FE B men da A mE
o1} 27h9) Abmto ol 9, 7 AFE Table 8 ys. . 103. . . . 2253
;121@;;‘ m}llj acidh]giﬂ ?Sii;;mg% i:% oo Arg. 7524 10651 14871 2235 2100 27.78
’ = ) : = Toal 125098 165405 195859 25034 27831 39581
Zrz} 80.29mg%, 142.34mg% 2 Q9] o] 713 wL EAA 59378 84178 102579 11514 12753 18482
™, tartaric acid A% o] 281.R2me%2 71 ¥4 Y EAATAA 4747 5089 5237 4599 4582 4669
Bl 39 9, Ha, Mol FRE A7 malic * EAA : essential amino acid
acid7} tartaric acide] w]sle] WlmA =& FLe Uu * EAA/TAA : essential amino acid/ total amino acid
Wi, frlste HaEe 9, A, Bele soz FA
(BECEN =N 148.71mg% 2] &g JEbiI, Wepobn|iedbe] gyl
&2 5237%% A e Rvhs A Ykt g
4. ofoj-At stk AHE FEoE F 14 BE B9l gluamic

359 74 ol AT fEjon|iite] FEE F
Y2 TR ZFT Zake Table 99 2ok 3F
of S8 T4 oAt aspartic acid &) 165} &
WHA[Y. 5 Poll= T4 oluli=sto] 1250.98me%
graElo] e, F2 ol glutamic  acid,
aspartic acid, lysinee 2 Z+Zt 199.26mg%, 134.25mg%,
86.67Tmg% o] glutamic acid §To) 713 =k
ol Aol mst e Agoln TL o Hohs
oU2] Y%= glutamic acid, aspartic acid $rgko] 713
EUO. n4 g FaE TAoAY FFF
L 1654.05mg%ol8] FL FAotu| A glutamic acid,
aspartic acid, leucine®.2, Z+zt 210.13mg%, 144.62mg%,
119.54me% ) §&g Vebiick AAH opvlelt 24
'E 23 Y AR FPold 82 JdET ¢ ¥
A Vet 5 Ao F{E T4 o=t 39
FE 1958.59mg%ol, T8 TAoMmAr2  glutamic

acid, proline, arginine© 2. Z}2} 230.98mg%, 158.36me%,
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dFza)#eE] A A 17H A 1E(2001)



34
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Table 10. Contents of flavor component from the coriander by steam distillation

Leaf Root Seed

RT compound RT(min)

mg/100g % mg/100g % mg/100g %
1 unknown 10.732 2.09 4.61 12.22 33.94 5.88 10.81
2 B-pinene 11.929 0.14 0.39 3.07 5.65
3 1-limonene 12.247 0.15 0.42 0.29 0.53
4 bornylene 12.536 0.11 0.30 1.19 2.19
5 a-fenchene 13.216 0.26 0.72 0
6 e 14.039 027 0.75 129 237
7 3,7-dimethyl -1,3,7-octatriene 14.733 0.32 0.89 1.66 3.05
8 a-terpinolene 16.008 0.12 0.33 0.45 0.83
9 octanal 16.987 0.38 0.84
10 3-methyl-2-hexanol 20.184 0.06 0.17
Il nonanal 21.110 0.10 0.18
12 3-methyl-4-penten-1-ol 21.131 0.26 0.57
13 1-methyl-2-(2-propenyl)-benzene 23.025 0.05 0.09
14 linalool oxide 23.627 0.19 0.53 0.38 0.70
15 acetic acid 25.011 : 0.66 1.83
16 furfuryl-(2)-alcohol 25.084 I 0.46 085
17 decanal 25.527 5.07 11.19 0.15 0.28
18 linalool 27.448 0.05 0.11 10.00 2797 29.18 53.67
19 B-myrcene : 27.493 0.22 0.49
20 2-ethyl-4-pentenal : 27.732 0.60 1.32 0.13 0.36
21 trans-caryophyllene 28.855 0.21 0.46
22 dodecanal 29.554 0.15 0.42 0.03 0.06
23 undecanal 29.755 0.67 1.48 0.35 0.64
24 2,5-heptadiene 30.152 0.01 0.02
25 tetrahydro-2-furanmethanol 30.320 0.10 0.18
26 1-4-terpineol 30.436 0.13 0.29 0.16 0.44 0.12 0.22
27 (E)-2-octenal 30.664 0.29 0.64 0.04 0.07
28 B-farnesene 31.176 1.31 2.89
29 cyclopentane 31.607 0.09 0.20
30 (E)-2-decenal 32.266 13.55 29.91 0.62 1.72 0.37 0.68
31 myrtenyl acetate 33.479 0.05 0.09
32 a-elemene S 73 ) S VI ) 1.57
33 4-carene E 33.307 0.10 0.22
34 B-selinene 33.534 0.07 0.15
35} diacetate- 1-dodecanediol 33.679 P09 v 207 0.30 0.83 0.18 0.33
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Leaf Root Seed

RT compound RT

mg/100g % mg/100g % mg/100g %
36 I-a-terpineol 34.380 1.29 2.85 0.10 0.27 0.32 0.59
37 nonanoic acid 34.734 0.37 1.03 0.07 0.13
38 S-cadinene 34.930 0.34 0.75
39 B-guaiene 35.222 0.14 0.31 0.18 0.50
40 geranyl acetate 35.633 0.59 1.64 1.74 3.20
41 cyclooctane 35.886 1.21 2.67 .
42 B-citronellol 36.052 0.32 0.89 0.13 0.24
43 2-undecenal 36.211 2.19 4.83
44 epoxylinalol 36.572 0.1t 0.30 0.17 0.31
45 tetra decanal 37.640 0.15 0.42
46 2-decen-1-ol 38.209 3.20 7.06 0.28 0.78 0.66 1.21
47 formaidetridecanol 38.362 0.18 0.50 0.06 0.11
48 24 Eoarimetty! 38.951 0.13 0.36
49 trans-geraniol 39.598 0.48 1.33 1.28 2.36
50 1-dodecanol 39.628 0.08 0.18
51 1.1-diethoxy ethane 39.799 0.10 022
52 2-dodecenal 40.231 3.97 8.76 1.77 4.92 0.38 0.70
53 trans pinane 40.607 0.14 0.31
sa | LATI0L 16 hexaoxacyclo- 41.445 022 0.49 0.32 0.89 0.24 0.44
55 2-(1-methylethoxy)ethanol 41.824 0.41 0.90 0.12 0.33 0.06 0.11
56 1-(2-propenyloxy)-2-propanol 42.377 0.20 0.56 0.31 0.57
57 ethylene oxide trimer 42.865 0.13 0.29 0.19 0.53
58 2-propoxy ethanol 43.787 0.12 0.26 1.35 3.75 0.03 0.06
59 1-(1-methylethoxy)-propane 43973 0.50 1.10
60 2,4-dimethyl -3-hexanol 44.039 0.35 0.64
61 :i3,6,9,12,15-pentaoxanonadecen-1-ol 44.767 0.33 0.73
62 decanoic acid 44919 0.82 2.28 2.21 4.07
63 a-methyl-cyclohexanepropanol 45.579 1.00 221
64 i2,2-[oxybis(2,1-ethanediylo ethanol 45.868 0.21 0.58 0.14 0.26
65 i 2,2°-[1,2-ethanediylbis(oxy)ethanol 46.683 0.09 0.20 0.13 0.36 0.09 0.17
66 sec-butyl isopropy! ether 47.984 0.44 0.97 0.32 0.89 0.17 0.31
67 (Z)-2-decenal 48.570 2.54 5.61
68 octanoic acid 49.097 0.56 1.03
69 |  2[2-(-ethoxyethoxy)ethoxy] 49.363 0.13 0.29 1.83 5.08

ethanol
45.31 100.00 36201 100.00 54.37 100.00
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Table 11. The flavor compounds identified from the coriander by steam distillation

l:;q eak compounds RT(min) Leaf Root Seed
0. mg/100g % mg/100g % mg/100g %
2 B-pinene 11.929 0.14 0.39 3.07 5.65
3 1-limonene 12.247 0.15 0.42 0.29 0.53
4 bornylene 12.536 0.11 0.30 1.19 2.19
5 a-fenchene 13.216 0.26 0.72
6 ety E) 14.039 027 075 1.29 2.37
7 3,7-dimethyl -1,3,7-octatriene 14.733 0.32 0.89 1.66 3.05
Q-terpinolene 16.008 0.12 0.33 0.45 0.83
13 1-methyl-2-(2-propenyl)-benzene 23.025 0.05 0.09
19 B-myrcene 27.493 0.22 0.49
21 trans-caryophyllene 28.855 0.21 0.46
24 2,5-heptadiene 30.152 0.01 0.02
28 B-farnesene 31.176 1.31 2.89
29 cyclopentane 31.607 0.09 0.20
32 a-elemene 32.771 0.71 1.57
33 4-carene 33.307 0.10 0.22
34 B-selinene 33.534 0.07 0.15
38 §-cadinene 34.930 0.34 0.75
39 B-guaiene 35222 0.14 0.31 0.18 0.50
41 cyclooctane 35.886 1.21 2.67
48 TG ey 38.951 0.13 0.36
51 1.1-diethoxy ethane 39.799 0.10 0.22
53 trans pinane 40.607 " 014 0.31
s LATI0I3 16 hexaoxacyclo- 41445 0.22 0.49 0.32 0.89 0.24 0.44
59 1-(1-methylethoxy)-propane 43973 0.50 1.10
Total(hydrocarbon class) 104.86 10.73 102 5.55 108.25 15.17
9 octanal 16.987 0.38 0.84
i1 nonanal 21.110 0.10 0.18
17 decanal 25.527 5.07 11.19 0.15 0.28
20 2-ethyl-4-pentenal 27.732 0.60 1.32 0.13 0.36
22 dodecanal 29.554 0.15 042 0.03 0.06
23 undecanal 29.755 0.67 1.48 0.35 0.64
27 (E)-2-octenal 30.664 0.29 0.64 0.04 0.07
30 (E)-2-decenal 32.266 13.55 29.91 0.62 1.72 0.37 0.68
43 2-undecenal 36.211 2.19 4.83
45 tetra decanal 37.640 0.15 0.42
52 2-dodecenal 40.231 3.97 8.76 1.77 492 0.38 0.70
67 (Z)-2-decenal 48.570 2.54 5.61
Total(aldehyde class) 131.58 69.7 104.82 13.39 109.67 17.78
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pﬁﬁ# compounds RT(min) Leaf Root Seed
mg/100g % mg/100g % mg/100g %
10 3-methyl-2-hexanol 20.184 0.06 0.17
12 3-methyl-4-penten-1-ol 21.131 0.26 0.57
16 furfuryl-(2)-alcohol 25.084 Q.46 0.85
18 linalool 27.448 0.05 0.11 10.00 27.77 29.18 53.67
25 tetrahydro-2-furanmethanol 30.320 0.10 0.18
26 1-4-terpineol 30.436 0.13 0.29 0.16 0.44 0.12 0.22
35 diacetate-1,1odecanediol 33.679 0.94 2.07 0.30 0.83 0.18 0.33
36 1-a-terpineol 34.380 1.29 2.85 0.10 0.27 0.32 0.59
42 B-citronellol 36.052 0.32 0.89 0.13 0.24
44 epoxylinalol 36.572 0.11 0.30 0.17 0.31
46 2-decen-1-ol 38.209 320 7.06 0.28 0.78 0.66 1.21
47 formaidetridecanol 38.362 0.18 0.50 0.06 0.11
49 trans-geraniol 39.598 048 1.33 1.28 2.36
50 1-dodecanol 39.628 0.08 0.18
55 2-(1-methylethoxy)ethanol 41.824 0.41 0.90 0.12 0.33 0.06 0.11
56 1-(2-propenyloxy)-2-propanol 42,377 0.20 0.56 0.31 0.57
58 2-propoxy ethanol 43.787 0.12 0.26 1.35 3.75 0.03 0.06
60 2,4-dimethyl -3-hexanol 44.039 0.35 0.64
61 3,6,9,12, 15—pen}zloxanonadeccn—l 44.767 0.33 0.73
63 a-methyl-cyclohexanepropanol 45.579 1.00 2.21
64 | Zlowybis2l-cthanediylo- 45.868 021 0.58 0.14 026
65 | 2¥-(l2ethanediylbis(ory)- 46.683 0.09 0.20 013 036 | 009 0.17
69 | 2x(2ethoxyethoxylethory]- 49.363 0.13 0.29 1.83 5.08
Total(alcohol class) 8.03 17.72 15.83 43.94 33.64 61.88
15 acetic acid 25.011 0.66 1.83
37 nonanoic acid 34.734 0.37 1.03 0.07 0.13
62 decanoic acid 44919 0.82 228 2.21 4.07
68 octanoic acid 49.097 0.56 1.03
Total(acid class) 1.85 5.14 2.84 5.23
14 linalool oxide 23.627 0.19 0.53 0.38 0.70
57 ethylene oxide trimer 42.865 0.13 0.29 0.19 0.53
66 sec-butyl isopropyl ether 47.984 0.44 0.97 0.32 0.89 0.17 0.31
31 myrtenyl acetate 33.479 0.05 0.09
Total 0.57 1.26 0.7 1.95 0.6 11
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