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Comparison of Volatile Terpenoid Content from Carrot
Cultured Area and Carrot Portions

Shin Park and Yong Park

Division of Natural Resources, Taegu University

Abstract

Using direct headspace sampling (DHS) method, volatile terpenoid content was measured according to carrot
cultured areas and various portions of carrot. In comparison of volatile terpenoid content in xylem and
phloem of carrot, every volatile terpenoid was distributed highly in the xylem rather than the phloem of carrot.
The carrot was divided into three different sections; upper (crown), middle (midsection), and lower part (tip),
and the volatile terpencids were measured. The content of «-pinene, B-pinene, B-myrcene, and y-terpinene
tended to be distributed highly in the up'per part rather than the lower part, whereas the content of erpinolene
and total terpenoids tended to be high in the lower part. In comparison of volatile terpenoid conteni according
to the carrot cultured areas, volatile terpenoid content of carrot cultured in Cheju island was higher than Yang-
san and Haenam areas. In case of total terpenoids, the carrot clutivars cultured in Cheju island contained 1.6~
2.3 times higher than those of Yangsan, and 1.5~2.4 times higher than Haenam. In order to investigate the a-
bove results, we sampled out soils from the carrot fields and measured physical and chemical characteristics
of the soils. The pH did not show much difference in the three arcas. However the organic carbon, total ni-
trogen, cation exchange capacity, and total exchangeable cation in soil from Cheju were 2.4~3.0 times higher
than Yangsan and 3.9~7.1 times higher than Haenam. The physical characteristics of the soils was in-
vestigated. The soil from Cheju island was found to be loam; Yangsan, sandy loam, and Haenam, clay loam.
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Fig. 1. Comparative gas chromatograms of volatile ter-
penoids obtained from carrot xylem (a) and phloem (b).
1: standard acetone, 2: o-pinene, 3: B-pinene, 4: B-myrcene,
5: limonene, 6: y-terpinene, 7: terpinolene.

Table 1. Comparison of volatile terpenoid content in
xylem and phloem of carrot

Terpenoid content (ppm)”

Compound Probability”
Xylem Phloem

o-Pinene 1.06+£0.50  2.73+1.32 0.0571 ns
B-Pinene 045+0.07 1.71+0.75 0.0286*
B-Myrcene 085+038 1.84+0.8s 0.0762 ns
Limonene 048+0.07 1.344+0.37 0.0039**
y-Terpinene 1.60+0.52  3.01+091 0.0362*
Terpinolene 271+148 21154897 0.0067**
Total terpenoids  7.15+-2.48 31.76+10.77  0.0043**

“Mean +SD.
“Probability that difference is due to change, *: significant
at a=0.05, **: significant at 0=0.01, ns: not significant.
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Fig. 2. Volatile terpenoid content in upper (crown), mi-
ddle (midsection), and lower (tip) portions of carrot.

Table 2= <5 X|FqHZ 43] ulE3} terpenoids 4
o Y3} FEHA), 1001FF2] 75 total ter-
penoids7} oFAt, g, AF 77 10.12+2.31 ppm,
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pinene-g A 13 E Aol a=0.0594 F-2]A 2l 2}
olF Btk AY7e HFAE AR APYx
100153} obz71R 2 FAakat dfd& a=0.05004]
a2zt et Al Fe] F A9 o] mE A
FollAl el ztolE Hodrt 1014FE9] A4%
e}t epirhA o] AoE Melst 9l total terpen-
oids7} <¥4t, e, M5 7tz 6.1940.51 ppm, 5.80+
0.83 ppm, 13.735.63 ppm 22 A|F22] P27}
oFAE B sl wlal 2z 2.260, 2.4 E9kow,

Table 2. Comparison of volatile terpenoid content in carrot cultured in Yangsan, Haenam, and Cheju

Terpenoid content in carrot cultured

Line Compound in three different areas (ppm)” Probability”
Yangsan Haenam Cheju
o-Pinene 2.2440.95 1.57+0.80" 443207 0.0425*
B-Pinene 1.00+0.12° 0.81:+0.09° 1.71+£0.34 0.0012**
B-Myrcene 0.84+0.26" 0.93+0.34° 1.32+0.27" 0.0900™
1001 Limonene 0.59+0.10° 0.59+0.08' 0.99+0.11 0.0004**
y-Terpinene 1.70+0.89" 1.81+£1.03* 3.48+0.82" 0.0391*
Terpinolene 3.76+0.85" 4.4341.82° 11.14+£2.04 0.0002**
Total terpenoids 10.12+2.31° 10.14+2.67 23.07+4.07 0.0003**
o-Pinene 1.30+0.62° 1.30+0.55° 2534043 0.0150*
B-Pinene 0.72+0.16° 0.83+0.12 1.26+0.22 0.0049**
B-Myrcene 0.70£0.07 0.62+0.05" 0.90+0.11 0.0018**
1002 Limonene 0.60+0.07° 0.58+0.04* 0.84+0.11 0.0022**
y-Terpinene 1.46+0.76" 2.41£1.57° 1.90+0.36 0.1224"
Terpinolene 542+211° 5.24+1.04 9.11+2.08 0.0240*
Total terpenoids 10.45+1.67 10.98+1.61° 16.53+2.16 0.0019**
o-Pinene 0.67+£0.04 0.65£0.10° 1.90+1.37 0.0132*
B-Pinene 0.60+0.06 0.55+0.07 0.85+0.35 0.0081**
B-Myrcene 0.52+0.07° 0.51+£0.03 0.75+0.14 0.0002**
1014 Limonene 0.44+0.02 0.43+0.03° 0.71+0.14 .0049**
y-Terpinene 0.95+0.07 1.1440.23 1.9340.90 0.0002**
Terpinolene 3.00+£0.50° 2.52+0.49° 7.60+3.38 0.0014**
Total terpenoids 6.19+0.51° 5.80+0.83" 13.73+5.63 0).0049**
“Mean+SD.

“Means with the same superscripts in a raw are not significantly different at the 5% level by Student Newman Keuls Test.

¥Probability that difference is due to change, *: significant at ¢=0.05, **: significant at ¢=0.01, ns: not significant.
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Table 3. Physical and chemical characteristics of soils
in carrot fields

Area

Characteristics ~ Unit

Yangsan Haenam  Cheju

pH (1:5 H,0) 6.65 6.65 6.45
Organic C % 571 1.98 14.01
Total N % 0.31 0.16 0.74
Available P ppm 964.3 590.8 73.5
CEC cmolkg 18.14 11.79 53.82
Exch. Mg cmol/kg 0.91 2.09 6.43
Exch. Ca cmol/kg 15.12 7.50 34.28
Exch. K cmol/kg 1.50 1.59 229
Exch. Na cmol/kg 0.11 0.08 0.44
Total cmol/kg 17.64 11.26 43.43
Texture Sandy loam Clay loam Loam
Clay % 12.94 19.74 12.13
Sand %% 56.30 55.62 4454
Slit % 25.04 20.69 29.32

skow, 2184 ofol % AF EoFo| Mg 6.43 cmol/
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Table 4. Sugar content in carrot cultured in Yangsan,
Haenam, and Cheju

Sugar content in carrot cultured

Line in three different areas (%)" Probability”
Yangsan Haenam Cheju

1001 8.04+034 7.70+0.58 836+0.26 0.139 ns

1002 7.68+034 73614025 7.20+028 0.144 ns

1014 7.46+0.66 8.16+0.75 860+1.12 0.223 ns

“Mean £ SD.
Z)Probability that difference is due to change, *: significant
at a=0.05, **: significant at «=0.01, ns: not significant.
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