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Abstract

We investigated the quality of vaporized liquid of water—boiled pine needle in the aspects of drinking conformity
and aroma characteristics. As a restilt, there was no hazardous component in the assessment far 45 types of ingredients.
Especially, inorganic components such as arsenic (As), lead (Pb), mercury (Hg), and cadmium (Cd) which are
harmful to human body were not detected. Additionally, we observed that other ingredients were present within
the standard level suitable for drinking. The total 34 volatile components of the vaporized liquid of water—boiled
pine needle were identified by dynamic head—space method. Fenchol, bomeol, B—fenchyl alochol and bomyl acetate
were the major volatiles and composed of 6.7, 13.1, 26.6 and 16.2% of total volatiles, respectively. In addition,
the alcohols and aldehydes were the prominent ingredients of which the contents showed comparatively high.
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Table 1. Condition of GC for flavor component analysis e
Instrument  Hewlett-packard 5890 A series II a
Detector Flame ionization detector s
Col Ultra 2 (cross-linked 5% phenyl methy! silicone gum phase) o

O35 m x 02 mm HP Co. SN LT

Oven temp. 60°C (5 min) — 10°C/min — 280°C (15min)

Carier gas  He, 1 ml /min Fig. 1. GC-MS total ion chromatograms of volatile components in
Injection 10 L (split rate 80:1) the vaporized liquid of water-boiled pine needle.
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Table 3. Components of the vaporized liquid of water-boiled pine needle compared to the KFDA" drinking water standard

Category Drinking water standard Analysis result Category Drinking water standard ~ Analysis result
Total colonies 100 CFU/mL ND CFUfmL Se 0.01 mgL ND”
Total coliform group ND /100 mL ND/100 mL Hg 0.001 mg/L ND
F 1.5 mglL ND CN (Cyan) 0.01 mglL ND
NH;-N 0.5 mgL ND crf 0.05 mg/L ND
NOs-N 10 mg/L 33 mgll Cd 0.005 mg/L ND
THM (Tri-Halo Methane) 0.1 mglL ND Phenol 0.005 mg/L ND
Hardness 300 mgL 44 mg/L Diazinon 0.02 mg/L ND
KMnO;, 10 mgL 0.6 mg/L Parathion 0.06 mg/L ND
Odor inodorous a little Fenitrothion 0.04 mg/L ND
Taste tasteless ness a little Carbaryl 0.07 mg/lL ND
Cu 1 mglL ND 1.L.I-TCE (Trichloroethane) 0.1 mg/L ND
Color 5%and less 1° PCE (Tetrachloroethene) 0.01 mgL ND
pH 58~835 6.2 TCE (Trichloroethylene) 0.03 mg/L ND
Zn 1 mglL 0.004 mg/L 1.1I-DCE (Dichloroethylene) 0.03 mg/L ND
Cl- 250 mg/L 3 mg/ll Carbontetrachloride 0.002 mg/L ND
RE (Residue evaporation) 500 mg/L 98 mg/L Dichloromethane 0.02 mg/L ND
Fe 0.3 mg/L 0.02 mg/L Benzene 0.01 mg/L ND
Mn 0.3 mglL ND Toluene 0.7 mglL ND
Turbidity 1 NTU 0.12 NTU Ethyl benzene 0.3 mglL ND
s0,” 200 mglL 5 mg/L Xylene 0.5 mg/L ND
Al 0.2 mgL ND ABS (Sodium alkylbenzene sulfonate) 05 mglL ND
Pb 0.05 mg/L ND B 0.3 mg/L ND
As 0.05 mg/L ND
"KFDA : Korea Food & Drug Administration.
“ND. : Not Detected.
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Table 4. Flavor components of the vaporized liquid of water-boiled pine needle

No Retention time Components Area x10° Quality Percentage (%)
1 9.69 Dimethyl oxazole 167 97 047
2 1021 Hexenal 73 63 0.20
3 13.26 Hexenol 1474 97 4.11
4 1395 Hexanol 413 78 L15
5 17.73 Camphene 137 93 0.38
6 2155 Lsocineole 685 93 191
7 2203 p-cymene 218 95 0.61
8 2236 Limonen 962 98 2.68
9 2245 1,8 cineole 937 97 2,61
10 2397 ¥-terpinene i 97 022
11 2473 Bicyclo heptene 892 64 249
12 2559 a-terpinolene 228 98 0.64
13 25.68 Dehydro-p-cymene 39 96 1.09
14 2638 Catene 229 89 0.64
15 2123 Fenchol 2414 96 6.73
16 2758 Nerol 381 45 1.06
17 28.66 Camphor 629 98 1.74
i8 2894 (Unknown) 676 27 1.88
19 2949 Lisobomeol 841 53 2.35
20 3021 Bomeol 4681 95 13.05
21 3061 Terpineol 1965 95 548
22 31.66 [3-fenchyl alcohol 9549 91 26.63
23 3178 Myrtenol 357 53 1.00
24 3272 Isopropyl bezaldehyde 9 8 0.28
25 3327 Thymyl methyl ether 433 95 121
26 3363 Cuminal 98 95 0.27
27 3540 Phellandral 455 98 1.27
28 36.05 Bomyl acetate 5796 9 16.16
29 46.03 2.4-bi-tert-butylphenol 132 95 0.37
30 4892 a-caryophyllene alcohol 52 64 0.14
31 49.48 Aromadendrene 83 92 0.23
2 5120 Cardina-1,4-diene 105 97 0.29
33 51.77 y-muurolen 179 90 0.48
34 52.28 a-amorphene 66 98 0.18
Total 99.82
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