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Variation of flavor components of Coriandrum sativum L. by blanching

Ok-Ja Choi', Kyong-Su Kim", Hyun-Sook Jung”

School of Food Science, Sunchon National University '?
Dept. of Food and Nutrition, Chosun University"

Abstract

The present study investigated free sugar, organic acid, volatile components in fresh leaf and root of the
coriander respectively, and in blanched leaf and root of the coriander, respectively. The research results are as
follows :

Glucose, fructose and sucrose were detected in leaf and root of the coriander. The content of total free
sugar was 22.91mg% in leaf and 2384mg% in root. By blanching, the contents of total free sugar decreased to
21.28mg% and 21.89mg% in leaf and root respectively.

Malic acid, trataric acid were detected in leaf and root of the coriander. The content of total organic acid in
leaf was higher than that in root of the coriander. By binching, the content of total organic acid significantly
decreased in leaf and slightly decreased in root.

A total of 98 flavor components were detected in the leaf of coriander and total contents of those were
878.485mg/ke. The major components were (E)-2-Decen-1-ol, (E)-2-Decenal, and (E)-2-Tetradecenal. And a
large amount of aldehydes and alcohols were shown in the leaf of coriander.

By blanching, a total of 75 flavor components were detected in the leaf of coriander and total contents of
those were 846.49mg/kg. The major components were (E)-2-decenal, (E)-2-Tetradecenal, decanal. The
amounts of aldehydes were increased more. However, the amounts of alcohols were decreased more than
those of the fresh leaf, respectively.

A total of 77 flavor components were detected in the root of coriander and total contents of those were
455.064mg/ke. The major components were (E)-2-Tetradecenal, (E)-2-Decenal, and (E)-2-Dodecenal.

By blanching, the kinds and the contents of the flavor components decreased and the majpr components is
the same of the fresh root. And the contents of aldehydes and alcohols, acids decreased. However, the
contents of esters and ketons increased.

Key Words : coriander (Coriandrum sativum L)), organic acid, free sugar, volatile components, leaf and
root of coriander by blanching
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filter® oj3}sted HPLC(high performance liquid
chromatography) & ©}€3}9 Table 13} 2 XZo
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Table 1. Condition of HPLC for analysis free

sugar
Items Conditions
Instrument Waters M206
Column Sugar pak
Solvent Acetonitrile-Water (80:20 v/v)
Detector RI
Flow rate 2ml/min,
Injection volume 104

3) #712ke) ¥4

F714 242 Palmers9 ¥ (Palmer, List 1973)
o wigl A feldsd T2 AR ANEE
M2 o™, Table 29} 2& ZRoS BASA

L

Table 2. Condition of HPL.C for analysis organic

acid
Iterns Conditions
Instrument Waters M206
Colurmn # -Bondpak C18 3.9mn x 30cm
Solvent 36% KH2PO4 -H3PO4
Detector UV 214mm
Flow rate 1nl/min
Injection volume 10u

4) F7)9E €4

(1) 3y Fr]dEe] &84

ITE AF ReE 47 g F AR 100gS
Mili Q water 112+ 954 Waring blendorZ #4013}
ek 7o} 1% NaOH £422 pH 65741 BAsy,
AFENE A8 WEREEIZA n-butylbenzene 14l
E A/istd ©olg ALY i EY F&8 ARE
AT A BEe S Schliz F
(1977) 9] ¥hdol wel AFE A&EF7I5H F2F
*)(simultaneous steam distillation and extraction
apparatus, SDE, Normschliff Wertebau, Germany) ¢l
A ABZ7E n-pentaned diethylether E¥H-8ol(1:1,
v/v) 200m-& AHESH Ajtatel A 2A17E Bt &3
AL, F&F 4 Na2SO4E H7kst] $8& AAS
A BNAAEY AU1S9 2¥EL Vigrewx
column(Normschliff WerAtebau, Germany)& AH-3}
o o 2a7kA] F23FZ GCE vialdl £7 ¥ A2
2 NFENM ¥ 02d 7 AEHsld GClgas
chromatography) 9} GC/MS(gas  chromatography/
mass spectrometry) 8] B4A82 3t

(2) 3y P19 E 84

SDE¥ e g F&3d 3% AHE GC GC/MS
of olate} Table 33 & ZHoA #4849t GC
chromatogramel /|~ &® @45 7HE 3074
n-akane EEEZ9 &G AL basic programel
A3}, integrator2HE] 2+ BAFEQ retention
index& T3t} HFEY FHo] QP ARE AE
stk

Table 3. GC Conditions for analysis of volatile components

GC Hewlett - Packard 5890 1I Plus(Hewlett Packard, USA)
Column DB-WAX (J&W, 60 m X 0.25 mm id., 0.25 /m film thickness)
Detector FID

Carrier gas Helium (1.0 m¢/min)

Make up gas H2 (30 m¢/min)

Temp. program 40T (3 min) _ 2%/min 1507 4T/min 990

Detector temp. 300TC

Injector temp. 250C

Split ratio 1:20

Injection volume 1 1l
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Table 4. Contents of free sugar of Coriandrum

sativum L. by blanching (mg%)
Sarpis e S8 e Fructose Sucrose ggi
Contrdl 750 984 557 229
Leaf Blanching  7.13 9.03 5.12 21.28
Contrdl 731 889 764 2384
Root  Blarching 693 781 715 2189

2. Do) Jiglol] e fole) #ty et

ZFEAE g 2 U3t Rele §14e] B4 A5
MY Ate] AEHIA=E 2709 4igte] ERUSHAY 1
A3 Table 59 7ok I Yol FH8 F714k
malic acid 263.03mg%, tartaric acid 202.76me%%=
malic acid®] #3o] o Eth e R (Intemnet
199)AME I §714F F malic acid®) el ¥
g stk 71E89E W malic acid, tartaric acid
e A ZasH F 7149 $FE @A e
sk ¥4 B2l malic acid 148.61mg%, tartaric
acid 134.69me% 5 UEPRI Slo) vldted & §7j4ke)
e o @k 14REE tEEie o 93t Al
F7IAZ malic acid, tartaric acid #3% Za ¢ &
f714%9 #F WA Jeltetl  blanching sk 5
F715340) AL Bo &3FH%] dFolgty A
Z+ge

Table 5. Contents of organic acid of Coriandrum

sativum L. by blanching (mg%)
Sampl:amc 2 o acid T;.t:m Total
Control 263,03 202.76 465.79
Blanching 158.66 129.35 288.01
Root Control 14861 134.69 283.30
Blanching 11518 122.34 2752
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Table 6. The flavor components identified from leaf of Coriandrum Sativum L. by blanching

I8 ZhgAze] whe yu) Qe dst

6

Fresh leaf Blanching root
No Compound RT RI Peak area% mg/kg Peak area%  mg/kg
1 Acetaldehyde 4.926 690 014 1320
2 Propanal 5.787 780 0.00 0037
3 Octane 5927 793 024 2214 017 1514
4  Ethyl formate 6.293 817 008 0.751 006 0445
5  2-Propanone 6.456 825 0.02 0.225 001 0074
6  Tetrahydrofuran 704 856 001 0,099 0.01 0.093
7 -Butanal 7.303 868 001 0,061
8 Ethyl acetate 7577 881 0.34 3.162 0.28 2514
9 Nonane 8.075 903 247 23.101 258 22.771
10 2-Methylbutanal 8.275 909 0.01 0.071
11 3-Methylbutanal 8.408 913 0.00 0.034
12 Ethanol 9.105 935 0.17 1.602 0.10 0.848
13 Pentanal 10.509 974 0.01 0.130 0.01 0.116
14 Decane 11.575 1000 0.32 2,985 0.33 2.945
15 2(5H)-Furanone 12.308 1017 0.00 0.019
16 a« -Pinene 12.408 1019 0.00 0.036 0.01 0.060
17 Propanol 13.405 1040 0.06 0.549 0.03 0.249
18 Hexanal 15.506 1079 0.04 0.401 0.02 0.148
19  2-Pentanol 18.012 1122 0.01 0.098 0.01 0.050
20 (E)-2-Pentenal 18.19 1125 0.01 0.066
21 2-Methyl-4-pentenal 18.753 1134 0.06 0.535
22 2-Methyl-2-pentenal 19.083 1140 0.04 0.396
23 1-Penten-3-ol 20.368 1160 0.04 0.413
24 Heptanal 21.900 1182 0.03 0.266 0.01 0.073
25 a -Limonene 22.692 1193 0.01 0.050
26 (Z)-3-Hexenal 22919 1196 0.08 0.702
27 B -Phellandrene 23.308 1202 0.01 0.116
28 (E)-2-Hexenal 24.222 1217 1.83 17.104 0.00 0.025
29 2-Pentyl furan 24917 1228 0.00 0.029
30 Acetic anhydride 25171 1232 0.03 0.238 0.02 0.167
31 (E)-4-Hexen-1-ol 27467 1266 0.00 0.035
32 2-Octanone 28.742 1283 0.00 0.013
33 Octanal 29,020 1287 0.13 1.204 0.27 2.359
1.S. Butylbenzene 30.633 1310 0.92 - 0.97 8.600
34 (2)-3-Hexenyl acetate 30.872 1314 0.03 0.278
35 (E)-2-Heptenal 31.292 1320 0.01 0.051
36 (Z)-2-Penten-1-ol 31.378 1322 0.05 0.498
37 Hexyl furan 31.808 1328 0.01 0.102 0.03 0.279
38 1-Ethylhexyl acetate 32.308 1336 0.01 0.085
39 3~Methyl-4-methylene- 32366 1337 0.01 0.055
2-hexanone
40 Ethy! 2-hexenoate 32.883 1344 0.00 0.017
41 3-Nonanone 33.683 1356 0.00 0.027
42 Hexanol 33.747 1357 0.04 0.390
43 (2)-3-Hexen-1-ol 34.380 1366 0.01 0.130
44 1-Octen-3-yl acetate 35.296 1379 0.02 0176 0.03 0.244
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Fresh leaf Blanching root

No Compound RT Rl Peak area% mg/kg 31::;; mg/kg
45 2-Nonanone 359 1387 0.01 0.057
45 (E)-3-Hexen-1-ol 36,043 1389 3.65 34.085

47 Nonanal 36.339 1393 0.22 2,055 0.31 2.779
48 (E.E)-2,4-Hexadienal 36.639 1397 0.04 0.336

49 (E)-2-Hexen-1-ol 37.296 1407 0.46 4272

50 3.3-Dimethyl~2-hexanone 38.114 1421 0.00 0.037

51 (E)-2-Octenal 38.592 1429 0.01 0.049 0.00 0.013
52 2-Heptylfuran 38.783 1432 0.01 0.089
53  Acetic acid 39.7117 1446 0.15 1.412 0.04 0.347
54 (E)-Linalool oxide 41.565 1475 0.03 0.306 0.01 0.088
55 Non-3-enyl acetate 41,767 1478 0.01 0.127
56 Pyruvic acid 42.529 1489 0.05 0.508

57 (E.E)-2,4-Heptadienal 42.775 1493 0.03 0.309

58 Decanal 43.681 1506 5.22 48.734 11.93 105.242
59 (E})-2-Nonenal 45.829 1540 0.23 2.133 0.19 1.658
60 (2)-4-Decenal 45940 1542 0.19 1.799 0.31 2.704
61 Linalool 46419 1549 0.09 0.806 0,08 0.683
62 Octanol 47518 1566 0.16 1483

63 Undecanal 50.531 1611 2.00 18.651 2.89 25475
64 (E)-2-Decenal 53.271 1657 13.17 122,899 1947 . 171.797
65 Nonanol 53.909 1667 0.51 4792 0.07 0.609
66 (E)-2-Noen-1-ol 54.952 1684 0.03 0.241

67 Dodecanal 57.031 1720 2.65 24,753 3.07 27.086
68 Ethyl-(Z-3-hexne)yl acetal 57.920 1736 0.07 0.621

69 Azulene 58.092 1740 0.00 0.019
70  2-Noneny! acetate 58.295 1743 0.03 0.264

71 2-Decylfuran 58.464 1746 0.03 0.266
72 (E)-2-Undecenal 59.326 1762 421 39.254 6.21 54.821
73  Decanol 60.166 1777 6.10 56.923 0.70 6.143
74 (2)-3-Decen~1-ol 60,996 1791 0.01 0.133

75 Butyrophenone 61.250 1796 0.01 0.049 0.01 0.082
76 (E,E)-2.4-Decadienal 61.999 1812 0.08 0.704 0,03 0.285
77 (E)-2-Decen-1-ol 63.019 1835 14.11 131.674 1.23 10.849
78 (2)-2-Dodecenal 63.314 1842 0.27 2552 0.24 2183
79 (E)-Geraniol 63.905 1855 0.02 0.206 0.01 0.120
80 (E)-2-Dodecenal 64.799 1875 6.20 57.828 951 83.885
81 Undecanol 64.797 1875 0.08 0.680
82 Dimethyl sulfone 65.882 1899 0.05 0.432 0.01 0.126
83 (E)-2-Undecen-1-ol 67.034 1931 377 35.153 2.25 19.857
84 Tetradecanal 67.189 1935 1.09 10.200

85 B -Ionone 67.723 1950 0.04 0.362

86 (Z)-Jasmone 67.953 1956 0.02 0.151 0.01 0.060
87 (E)-2-Hexenoic acid 68.305 1966 045 4.168 0.44 3.879
88 (E)-2-Tridecenal 68.840 1980 1.84 17.165 2.46 21.728
89 5,6-epoxide-£ -Ionone 69.725 2004 0.01 0119

90 (E)-2-Dodecen-1-ol 70.703 2032 3,19 29.775 0.32 2.793

100



258 stgAed wE gv) Yo s

8

) Fresh leaf Blanching root
No Compound RT ki i e
Peak area% mg/kg Peak area% mg/kg
91 Pentadecanal 70917 2038 0.35 3271 0.45 3.950
92 Octanoic acid 71.492 2054 0.13 1.218 0.36 3.115
93 (E)-2-Tetradecenal 72.832 2091 9.50 88.676 18.31 161.574
94 1-Undecyn-4-ol 73.136 2099 1.12 10.453 0.04 0.342
95 (E)-2-Tridecen-1-ol 73.902 2129 0.28 2.636 0.09 0.807
96 Hexadecanal 74.154 2139 0.09 0.835 0.25 2.207
97 Tetradecanol 74.497 2152 0.14 1.250
98 Nonanoic acid 74.736 2162 0.08 0.711 0.24 2.120
99 Methyl 2-hydroxydodecanoate 75.043 2174 0.03 0.306
100 (E)-2-Pentadecenal 75.802 2203 2.18 20.307 5.06 44616
101 (E)-2-Tetradecen-1-ol 76.910 2240 0.44 4102 0.19 1.707
102 Decanoic acid 77.835 2271 1.05 9.817 1.02 8.966
103 (E)-2-Hexadecenal 79.062 2310 312 27574
104 1-Tridecyn-4-ol 79.590 2324 0.09 0.873
105 Octadecanal 80.468 2348 0.02 0.166 0.02 0.151
106 Hexadecanol 80.839 2358 0.04 0.358 0.02 0.205
107 Undecanoic acid 81.228 2368 0.27 2.549 0.20 1.744
108 (E)-2-Heptadecenal 82.591 2404 0.03 0.298 0.10 0.893
109 1H-Indole 84.047 2441 0.04 0.340
110 Dodecanoic acid 85.226 2470 033 3.103 0.28 2.446
111 (E)-2-Octadecenal 86.203 2494 0.27 2512 0.11 0.965
94.12 879.485 95.95 846.494

Table 7. The flavor components identified from root of Coriandrum Sativum L. by blanching

* Fresh root Blanching root

No. Compound RT RI

Peak area% mg/kg Peak area% mg/kg
1  Acetaldehyde 4901 _ 698 0.09 0.424 0.06 0.202
2 2-Methyl-1-pentene 5.109 712 0.00 0.024 0.00 0.009
3 1-Heptene 5.248 727 0.00 0.004
4  3-Methyl heptane 5537 756 0.00 0.007
5 Propanal 5.775 779 0.00 0.004 0.00 0.006
6 Octane 5.897 791 0.01 0.043 0.01 0.023
7  2-Propanone 6.143 808 0.00 0.013 0.00 0.009
8 Ethyl Formate 6.276 816 0.05 0.251 0.04 0.134
9 1-Octene 6.589 833 0.00 0.016 0.00 0.012
10 Tetrahydrofuran 7.023 855 0.01 0.040 0.02 0.062
11 Butanal 7.282 867 0.00 0.012 0.01 0.022
12 Ethyl acetate 7.555 880 0.22 1.102 0.33 1.041
13 Nonane 7.906 896 043 2.123 0.35 1.097
14 2-Methyl butanal 8.252 908 0.00 0.004 0.00 0.006
15 3-Methyl butanal 8.378 913 0.00 0.011 0.00 0,006
16 Ethanol 9.098 935 0.19 0.966 0.02 0.049
17 Pentanal 10.499 974 0.01 0.040 0.02 0.065
18 Decane 11.396 996 0.02 0.079 0.03 0.110
19 Propanol 13,396 1039 0.03 0,154 0.04 0.136
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Fresh root Blanching root

No. Compound RT RI

Peak area% mg/kg iPeak area%  mg/kg
20 Hexanal 1549 1078 0.05 0.256 0.09 0.272
21 2-Pentanol 17.990 1121 0.00 0.019 0.01 0.101
22 Heptanal 21.848 1182 0.07 0.345 0.09 0.271
23  2-Methyl-(E)-2-pentenal 22.608 1192 0.00 0.007 0.00 0.006
24 (E)-2-Hexenal 23.967 1213 0.00 0.004
25 2-Pentyl furan 24,899 1228 0.02 0.083 0.02 0.072
26 Acetic anhydride 25.167 1232 0.02 0.108 0.06 0.177
27 2-Octanone 28.677 1282 0.01 0.036 0.01 0.037
28 Octanal 28.972 1286 0.10 0.518 0.11 0.358
1.S. Butyl benzene 30.420 1312 1.73 8.00 2.74 8.6
29 2-Heptenal 31.330 1321 0.01 0.042 0.01 0.034
30 2-Penten-1-ol 31515 1324 0.00 0.024
1.S. n-Hexyl furan 31.798 1328 0.01 0.047
31 1-Hexanol 33.798 1358 0.01 0.074
32 2-Nonanone 35.886 1387 0.03 0.127 0.02 0.052
33 (E)-2-Octenal 38.561 1428 0.01 0,051 0.02 0.050
34  Isooctanol 39.525 1443 0.00 0,011
35 Acetic acid 39.725 1447 0.10 0.496 0.10 0312
36 Furfural 40.625 1460 0.02 0.109 0.00 0.011
37 Decanal 43.362 1501 1.01 5.040 1.30 . 4.087
38 2-Octyl furan 45,147 1530 0.23 1133 0.16 0.498
39 (E)-2-Nonenal 45.908 1541 0.00 0.001 0.00 0.011
40 Linalool 46.396 1549 0.00 0.016
41  Octanol 47483 1565 0.02 0.111 0.00 0.011
42  3-Decen-2-one 48.614 1582 0.01 0,051 0.00 0.015
43 Dimethyl sulfoxide 48.758 1584 0.01 0.027 0.00 0.006
44 P -Elemene 49209 1590 0.01 0.043 0.00 0.006
45 2-Undecanone 49,722 1598 0.00 0.023 0.01 0.031
46 Undecanal 50.112 1604 0.08 0.377 0.18 0.571
47  2-Decenal 50.463 1610 0.05 0.158
48 r-Elemene 51.969 1636 0.01 0.033 0.01 0.035
49 (E)-2-Decenal 52.642 1647 1.67 8313 154 4,839
50 1-Nonanol 53.846 1666 0.02 0.081 0.01 0.044
51 Cyclohexyl isothicyanate 54.092 1670 0.02 0.084 0.03 0.081
52 2.4-Nonadienal 55,900 1699 0.01 0.045 0.01 0.029
53 Dodecanal 56.779 1715 2.18 10.846 482 15.154
54 (E,Z)-24-Decadienal 58.192 1741 0.01 0.034 0.10 0.305
55 (E)-2-Undecenal 59.003 1756 147 7.345 115 3.607
56 Decanol 59.886 1772 0.96 4.793 0.18 0.566
57 Butyrophenone 61.197 1795 0.04 0.218 0.03 0.089
58 (E.E)-2.4-Decadienal 61.962 1811 0.14 0.687 0.05 0.162
59  (E)-2-Decenol 62,634 1826 3.09 15.399 0.47 1.483
60 (E)-2-Dodecenal 65.300 1886 19.25 95.898 1721 54.084
61 (E)-2-Undecenol 66.358 1929 0.00 0.004 0.01 0.020
62 Tetradecanal 67.179 1935 3.03 15.084 5.37 16.882
63 Heptanoic acid 67.792 1952 0.00 0.004 0.00 0.006
64 (E)-2-Tridecenal 68.866 1981 43 21.447 1.93 6.068
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Fresh root Blanching root

No, Uompound RT Ki 5

Peak area% mg/kg Peak area% mg/kg

65 (E)-2-Dodecenol 71.057 2042 11.73 58.417 6.05 16.016

66 (E)-2-Tetradecenal 73.400 2109 23.69 118.018 19.84 16.377

67 (E)-2-Tridecenol 73942 2131 0.00 0.004 143 4.502
68 Hecadecanal 74.283 2144 0.00 0.004

69 7 -Deltalactone 74817 2165 0.00 0.004 0.97 3.063

70 Tetradecanol 75375 2187 0.00 0.004 0.63 1.973

71 (E)-2-Pentadecenal 75.897 2206 454 22.616 2.69 8.462

72 (E)-2-Tetradecenol 76.983 2243 342 17.024 267 8.398

73 Decanoic acid 77.855 2272 1.12 5.600 0.00 0.006

74 (E)-2-Hexadecenal 79.332 2317 6.42 31.988 6.03 18.940

75 Methy! 2-hydroxydodecanoate  79.675 2327 0.00 0.004 044 1.376

76 Undecanoic acid 80.250 2369 0.00 0.004 0.29 0.094

77 Hexadecanol 82.664 2406 0.44 1.396

78 Dodecanoic acid 85.369 2474 0.64 3.183 0.36 1.120
79  (E)-2-Octadecenal 86.271 2496 0.49 2.430

91.135 455.064 7794 196.107

Table 8. Relative concentration by functional Groups of volatile flavor components in

leaf of Coriandrum Sativum L. by blanching

Fresh leaf Blanching leaf

Functional Group 'No. pea(k%a)rea mg/kg No. pea(k%z;rea me/kg
Aldehydes 39 53.32 497.482 27 84.36 744.358
Esters 7 0.53 4.954 5 0.38 3415

Ketones 9 0.11 1.030 4 0.03 0.24
Alcohols 24 34.43 321.474 14 527 46.389
Acids 8 251 23.486 7 2.58 22.617
Miscellaneous 8 317 29.511 10 3.19 28.279
Terpens and derivative 3 0.05 0.548 8 0.14 1.196
98 94.12 878.485 75 95.95 846.494

Table 9. Relative concentration by functional Groups of
root of Coriandrum Sativum L. by blanching

volatile flavor components in

Fresh root Blanching root
Functional G
Toup No. pea(};;;rea mg/kg No. pea(k%z;rea me/ke
Aldehydes 31 68.65 342.000 29 62.68 151.005
Esters 4 0.29 1.441 4 0.84 2.632
Ketones 7 0.09 0.472 7 1.04 3.296
Alcohols 15 19.47 98.085 13 11.96 34.695
Acids 5 1.86 9.287 5 0.75 2.348
Miscellaneous 12 0.755 3.687 11 0.66 2.090
Terpenes and derivatives 3 0.02 0.092 2 0.01 0.041
77 91.135 455,064 71 77.94 196.107
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