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Volatile Flavor Compounds of Olive Flounder
(Paralichthys olivaceus) Fed Diets Supplemented with
Yuza (Citrus junos Sieb ex Tanaka)

Heung Yun KiM and Tai-Sun SHIN*
Division of Food Science and Aqualife Medicine, Chonnam National University, Yeosu 550-749, Korea

Volatile components in Olive Flounder fed diets containing 0, 2,5, 5.0, and 7.5% yuza (Citrus junos Sieb
ex Tanaka) for 4 months were investigated. Samples were extracted by solid-phase microextraction and
analyzed by gas chromatography/mass spectrometry. Among 89 compounds detected, 82 were positively
identified. Volatile compounds of Olive Flounder fed the unsupplemented diet comprised 12 acids, 10 alcohols,
eight aldehydes, five aromatic compounds, nine esters, 12 hydrocarbons, four ketones, two monoterpenes,
and one miscellaneous compound. Compounds identified in Olive Flounder fed the yuza-supplemented diets
consisted of 10 esters, 11 monoterpenes, 13 sesquiterpenes, and two miscellaneous compounds, with the
other compounds being the same as in the control. The most abundant class of compounds in flounders
fed the yuza-supplemented dict was the monoterpenes, which included limonene, [S-terpinene, A-trans
-ocimene, and @-terpinolene. Of the 13 sesquiterpenes identified in flounder fed the yuza-supplemented

diet, bicyclogermacrene was the major volatile compound followed by allo-aromadendrene,

trans-

caryophyllene, and &-cadinene. Bicyclogermacrene and germacrene D content increased significantly as

the yuza supplementation increased.
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Fig. 1. Typical total ion chromatogram of volatile components in olive flounder fed diets contained 0, 2,5, 5.0, and 7.5%
yuza for 4 months using a 30 m DB-5 capillary column.

Table 1. Volatile compounds in olive flounder fed the experimental diets contained 0, 2,5, 5,0, and 7.5% yuza for 4 months”

Compounds R Mean area® Identification®
(DB-5) 0% 2.50% 5.50% 7.50% Yuza

Acids (12)
Hexanoic acid 985.2 5.5+0.67° 3.29+0.40" 4.95+0.29° 5.1410.49° B MS. RI
Heptanoic acid 1076.6 5.240.47° 3.46+0.40" 0.4620.06° 2.5040.24° - MS RI
3,5,5-Trimethylhexanoic ~ 1138.0  0.0240.00° 11.08+1.38° 7.14+0.59° 12.14+1.37° MS
acid -
Benzoic acid 1166.6 15.48+1.69° 9.23+0.82° 0.76£0.04° 1.56+0.22° - VS, RI
Nonanoic acid 12711 12.9421.86°  16.2741.50° 7.0640.59° 6.1040.65° 1.9640.17 MS RI
Decanoic acid 13659 16.28+1.63°  13.33+1.68" 8.99+1.40° 13.78%1,30° 4.1640.47 MS. RI
Dodecanoic acid 1561.4 2069+1.77°  14.21£1.31° 7.11£0.43° 10.73%1.16° 3.7540.53 MS. RI
Tetradecanoic acid 17476 70.3827.10°  31.58+3.97° 18.95+1.62°  17.87+1.29° 1.4120.11 MS. RI
Pentadecanoic acid 18353  6.76+0.93° 7.7420.82° 5.9140.64° 6.18£0.93° - MS Ri
9-Hexadecenoic acid 19222 63.66£9.41°  15.10%2.08° 3.8920.52° 5.2540.57° 6.5140.68 MS. RI
Hexadecanoic acid 1947.5 153.36+15.40° 73.069.51 32.99:2.10°  30.10469.51°  19.24+1.83 MS. RI
Octadecanoic acid 2172.1 32.43+4.18° 3.1420.43° 0.4410.02" 2.170.30° - VS

Alcohols (10) MS. R
1-Penten-3-ol 668.9 4.09+0.53°  18.29+2.35° 13.37:0.87° 2.20£0.30° - MS. RI
Pentanol 757.7  6.29+0.80° 2.810.36 1.9110.26° 5.410.59° - MS. RI
2-Penten-1-ol 761.0  5.1840.50° 4.03+0.23° 2.360.35° 1.3210.14° - MS. RI
Hexariol 868.5 20.19+1.99° 8.06+1.04° 2 6020.38° 7.5221.03° - MS. RI
1,5-Octadien-3-ol 974.4 20.76+2.64°  46.72+2.69° 4743:740°  49.8216.16°  137.22%12.70 MS. RI
1-Octen-3-ol 9804 21.33+1.92°  19.63+1.56° 19.40+1.68°  14.69+1.63° - MS. Ri
(F)-2-nonen-1-of 1126.3  6.9940.66° 3.5240.45° 2.4240.21° 2.930.28% - MS. RI
Nonarnol 1171.9  27.05$2.11° 6.35+0.51° 1.86£0.29° 11.70£1.71° 4.4320.55 MS. LRI
Dodecanol 1487.8  1.32:0.17° 2.71+0.35" 6.66+0.58° 6.77+0.66° 13.601.72 MS. RI
Hexadecanol 18633  4.30£0.33° 5.22+0.43% 0.53+0.07° 0.91£0.11% - ’

Y Values with different superscripts in the same row are significantly different at P<0.05 by Duncan's multiple range test.

? RI retention indices determined on the basis of van den Dool and Kratz (van den Dool and Kratz, 1963) after injection
of a n-alkane series (C6-C24) under the same conditions.

¥ Values are means (area countsx100,000) of three analyses (n=3) with meanstandard deviation.

“MS, RI was identified with mass spectral data and retention indices (RI) of an authentic compound; MS, LRI was identified
with mass spectral data and retention indices of published literatures (MSDC, 1974; Jennings and Shibamoto, 1980; Sadtler
Research Laboratories, 1985); MS was identified with only Wiley 8 (399,383 spectrum) mass spectral data.

% not detected.
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Table 1. Continued
2; 3
Compounds Ri? Mean area Identification
(DB-5) 0% 2.50% 5.50% 7.50% Yuza

Aldehydes (8)
Hexanal 7886 36.57+4.22°  14.36+1.16° 9.85+1.34° 6.38+0.85° - MS, RI
Heptanal 901.7 16.05+1.89° 3.75£0.51° 1.83£0.25° 3.25£0.35™ - MS, RI
Benzaldehyde 958.6  0.03+0.00° 3.700.50° 1.2240.10° 1.3440.17° - MS, RI
(E,E)-2,4-heptadienal 10101 0.17:0.02° 1.7240.24° 1.44£0.12° 1.1240.17° - MS, RI
Nonanal 1103.6 93.16313.30° 24.95:342° 24.44%335° 35,20+3.58° 5.160.29 MS, LRI
Decanal 1205.8 64.48t5.06°  27.89+2.34° 27.18+3.74° 25.461£3.14° 20.32+2.62 MS, RI
Undecanal 13101 0.22+0.02° 5.0910.30° 6.470.59° 6.0820.76° - MS, RI
Dodecanal 1409.6  6.04+0.63°  6.87+1.07° 13.46+1.89° 4.7740.56° 3.47+0.27 MS, RI

Aromatics (5)
Methylbenzene 751.8 25.34£2.41°  14.5842.29° 36.96+5.22° 60.36+7.54° 1.2640.16 MS, RI
Ethylbenzene 8540 15.61+161° 4.75£0.74° 9.75+1.39° 15.8242.27° 22.82+1.83 MS, R
p-Xylene 863.2 25.81+3.20° 6.50+0.39° 13.4121.98° 36.57+5.08° 2.34+0.30 MS, Ri
Styrene 887.3 27.61£3.26° 2.18+0.30° 3.38+0.46° 12.50£1.81° - MS, RI
o-Xylene 890.3 10.89#1.36° 9.83+0.81° 17.80£2.46° 25.8442.97° 3.4240.27 MS, RI

Esters (10)
Ethyl acetate 610.7 387.61:34.61° 89.97+546°  220.57433.53° 655.67+77.61° 77.50+10.61 MS, RI
Methyl octanoate 1118.3  6.32£0.58° 5.88+0.49° 11.4421.76° 5.45:0.80° 5.7520.79 MS, RI
2-Ethylhexyl 2-propenoate 1231.5
Methyl decanoate 13294  0.01x0.00° 1.02£0.15" 1.18£0.18° 1.590.19° - MS
2,2-Dimethyl-1-(2-hydroxy 1356.6  0.03+0.00° 0.51+0.03° 1.46+0.22° 3.06+0.45° - MS, RI
-1-isopropylpropyl ester - 45.24+3.87° 11.32£1.67° 32.1724.81° 7.6410.64 MSs
of isobutanoic acid
2,2,4-Trimethyl-3-hydroxy 1377.0  0.01:0.00°  37.40+2.35° 5.3640.83° 19.2713.07° - MS
pentyl isobutyrate
Diethyl phthalate 15972  5.49:0.75° 2.5320.34° 5.03+0.63° 5.570.84° 0.78+0.12 MS, LRI
Methyl tetradecanoate 17175  0.01+0.00° 2.77+047° 3.100.38° 9.91+1.59° - MS, R
Methyl hexadecancate  1935.3  0.32+0.04° 11.370.73° 0.09+0.01° 27.45+4.21° - MS, RI
Dibutyl phthalate 19548 38.05+4.89° 7.3540.48° 3.6740.36° 8.38+1.29° - MS, LRI

Hydrocabons (13)
Hexane 600.0 222.91428.78° 95.04%13.01° 201.61:3541° 397.20+36.98°  674.67194.21 MS, RI
2,4-Dimethylhexane 764.2 - - - - 1.38£0.11 MS,LRI
Nonane 900.0  3.10£0.40° 1.01£0.15° 2.8840.29° 2.120.19° - MS, RI
Decane 1000.0  3.77x0.21° 1.63£0.25° 2.51+0.36° 6.860.77° - MS, RI
Undecane 11000 51.37+4.08° 183.30£1587°  25.72:2.44° 36.63+5.71° - MS, RI
3-Methylundecane 11702 6.39+0.82° 1.36£0.11° 1.29 40.12° 1.3620.15° - MS, RI
Dodecane 12000 12.82+1.03°  30.81:4.85° 11.9421.18° 17.7242.80° 16.40+1.40 MS, RI
Tridecane 1303.2  5.1420.66° 5.42+0.47° 8.08+1.22° 8.63+1.00° - MS, RI
Tetradecane 14000  5.89:0.48° 6.46£0.88% 7.24+1.00% 8.4310.97° 11.7741.58 MS, RI
Hexadecane 1600.3  0.06x0.00°  10.63+1.45° 5.12+0.51° 8.71£1.44° 4,35+0.27 MS, RI
Heptadecane 1693.7 14.25%1.95° 4.8410.66" 5.35:0.78° 5.030.83° - MS, RI
Pristane 1700.0 75.33+10.34°  45.1624.03° 33.0344.28° 48.58+8.32" - MS, LRI
Octadecane 1800.0 116.06£16.50° 27.61+2.44° 5.2640.78° 1.91£0.32° - MS, RI

Ketones (4)
2-Hydroxy-3-butanone 70214 3.32:0.45° 4.40£0.60° 1.60£0.17° 1.30£0.15° 1.88+0.27 MS, RI
6-Methyl-5-hepten-2-one 9873  8.310.70° 4.8140.66" 2.21+0.25° 7.90+0.78° 3.19+0.47 MS
2-Nonanone 10919 5.10£0.30° 1.98+0.18° 4.07£0.59° 1.92£0.35° - MS, RI
2-Undecanone 12972 2.12+0.33° 1.1740.16° 3.87+0.46° 1,16+0.21° 6.04+0.52 MS, RI

Monoterpenes (12)
a-Pinene 9321  1.0130.13°  17.52+2.47° 44,9245 38° 45.0246.82° 2596242266 MS, RI
B-Myrcene 991.3 - 36.4115.19° 74.35+8.57° 90.919.05° 209.52+33.01 MS, Ri
a-Phellandrene 1007.3 - 5.33+0.78° 11.0141.22° 15.30+0.91° 119.49+8.74 MS, LRI
(+)-3-Carene 1015.6 - 10.37+1.43° 11.8721.43®°  14.57x1.76° 205.40221.64 MS, RI
p-Cymene 1024.0  1.23+0.47° 3.93+0.54° 8.89+1.11° 12.111.24° 37.363+5.98 MS, RI
B-Phellandrene 1045.7 - 23.79+3.61° 22.51£2.68° 62.8317.64° 108.71+14.92 MS, LRI
Limonene 1048.8 - 1390.45£214.38% 1337.844165.63" 1592.97+300.49" 17608.08+1572.22  MS, RI
B-trans-Ocimene 1058.8 - 203.65+31.67° 282.76+36.49° 497.37+50.31° 8195.132693.12 MS, RI
B -Terpinene 1064.7 - 214.87+40.35°  256.36+4553° 368.61+45.76° 6768.61+929.46  MS, LRI
a-Terpinolene 1067.8 - 166.18:24.58"  195.66134.91% 330.05:+34.85° 1415.57+195.18 MS, R
Linalool 11124 - - - - 1108.41£153.87 MS, RI
Limonene oxide 1133.7 - 2.58+0.40" 3.69+0.48° 1.56£0.26° 58.9116.89 MS, LRI
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Table 1. Continued
2] 3)
Compounds RI? Mean area Identification®
(DB-5) 0% 2.50% 5.50% 7.50% Yuza
Sesquiterpene (13)
& -Elemene 1343.7 - 6.83+0.85" 12,9642.35 14 5421 50° 18.3642.58 MS, Ri
a-Copaene 1381.8 - 3.9910.49" 10.13£1.84° 9.97+1.04° 12.5341.76 MS, RI
(-)- B-Elemene 1396.5 - 5.6840.73" 13,7542 53° 13.5641.42°% 11.5841.65 MS, LRI
trans-Caryophyllene 1427.3 - 19.91+1.97° 35.4446.71° 45.5047,90° 49241728 MS, LRI
Aromadendrene 1439.7 - 5.770.70° 10.68+1.92° 7.98+1.47% 16.56:+2.28 MS, LRI
allo-Aromadendrene 1447.6 - 21.13+2.13° 31.46+5.68% 45 .44+8 43° 107.79£14.94 MS, RI
a-Humulene 1460.4 - 4.360.44° 19.033.69° 24.10£4.63° 50.2347.63 MS, RI
B-Farnesene 1462.8 - 2.97+0.43° 2.900.57° 11.06+1.40° 38.8845.99 MS, RI
a-Amorphene 14853 - 3.7120.35 5.04+0.99% 6.53£0.83° 12.731.97 MS, RI
Germacrene D 1490.7 - 2.64+0.25° 7.41£1.47" 12.87+2.50° 81.89+12.78 MS, RI
Bicyclogermacrene 1504.5 - 19.73+1.28° 40.4523.69° 64.29+5.92° 243.73+67.28 MS, LRI
& -Cadinene 1531.1 - 10.77+1.63° 10.12¢2.01° 17.0642.99° 27.6814.32 MS, LRI
Germacrene B 1567.1 - 4.50£0.62° 6.50£1.09% 8.2641.45° 16.092.02 M3, LRI
Miscellaneous (2)

Dibutytformamide 13076 8.13x1.11° 3.7840.38° 0.910.15° 0.400.07° - MS
9-Octadecenamide 2144.2 - 4.46+0.65 0.050.00° 1.73x0.22° - MS
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30l B& FFE B §xF APl Q3L wHe Ao
FET 1,5-octadien-3-0ls HES] Hololx AZH =)
(Aro et al, 2002), o]+ AakalE ol 28] cicosapentaenocic
acidZ 5B ¥ Ftiar S+ t} (Hsieh and Kinsella, 1986). &
X WA TFe] FelEded ol Ao sbsld] oA
A E (E,2)-1,5-0ctadien-3-olo0) 71918t} 8} T} (Pieveau
et al, 2000). YA Atme] Frishe #3F 371l E7185SE
1-Penten-3-05} 2-penten-1-ok& &M 02 Z4d ). 53
I-penten-3-ob-& VAFEo o]k Rafo] 28] WA= A} 23}
o 2ejA A7 s Be ST HEHT
wojel] F4& U} (Nakamura et al., 1980; Alasalvar et al.,
2005). HZ72 f4F 7oA 1-Octen-3-01-& THE alcohol
Froll Bl8) gkl Bateh. l-octen-3-0l linoleic acid FA3HE
o BEEZ ZNF (Spurvey et al,, 1988)9}, Z2] 8 oo
7} (Back and Cadwallader, 1997)2] 58 7|48 0= n Ty
Ak

WAj9) LA aldehyde ¥ 2 nonanal, decanal, hexanal
o £28 gol AFHUEY #4 A7trldE #7 Hrtdl
e F7ht ke A%S UehlA @9o ) nonanald}
decanald F72 H7b7to] fF o2 22 48 Veh)gl
T}, Hexanal, nonanal, decanal& A48 o, o7, mEole

dynamic headspace sampling®& 33l 3¢ BEHE
A8k AT (Refsgaard et al., 1999)9]4] th& aldehyded RTh
A Vel T (E E)»-2,4-heptadienal 2 A H o2 v dhek
£ BHeed ol £ 439 Aue fAsi Tk At
2gte] o) A=Y olfe] AsiiNe] dFS F=
aldehyde# % hexanal, 2,7-heptadienal, 2,4,7-decadienal 335
$o] 9t} (Hardy et al,, 1979). YT filletg 05T A] 1297+
A& E<F hexanal, nonanal, decanal -2 4484 F-A 5
ot ARz Brlele olEe] Bdol Foistd, o8y &
Ag T fillets] ¥AE BdE AHE 5 vk sk
(Olafsdottir et al., 2005). Benzaldehydet= | X0l A J-& o]
AE&H=d, $E fish sauce (Mclver et al, 1982), %9
(Josephson et al., 1983), 7}& W3] (Triquit and Reineccius,
1995) SollA HEHIATh o] GE-2 ojvlicite] Eafof 23|
A8 = =] (Thierry et al,, 1999), 4EE 3 HUd
(Varlet et al, 2006)8 2+=Th o289 aldehydefre GX|7F
ol AL g FRTAUE HF o ZA TS
2=

Benzene 725 2t FEAQE R s/ A ed &
F A #oberel v 4E f1 YAA fedes
ghefo] F 7189t (P<0.05). Methylbenzene &3 424F
HFol el BuHe] A o FA o] (Jergensen et
al,, 2001)2F BFC}A] (Chung and Cadwallader, 1993)014 A&5
2At}. Ethylbenzene, p-xylene, o-xylene 5-& U359 2ol
ols) AP K (Fagerson, 19697} lom #ir}A)
(Chung and Cadwallader, 1993)91 4} o592 Edo] <15
T} Styrene Thkdh A EF oA AEHT YTd XML
Agol AT F2 Hrlgo] 27t @& Fvishe A%E
Bed AT o] ¥l AEHA &) Styrened
kerosene-like®] #7] B4 & Zho swimiE 712 E dhs AF
gr BAHE ddes BEO% 2ok (Koide et al, 1992).
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g x| ol A esterﬂ'?}e: 2 177t BEEGEY o2 e
MS library spectradll 9|8} Fgdo =z Eﬂﬂ‘ﬁt}‘ 2t
A1 ethyl acetate$} dibutyl phthalate”} F8 A3l 2
WX M= ethyl acetate, 2,2-Dimethyl-1-(2-hydroxy-1-isopropyl)
propyl ester of isobutanoic acid, 2,2,4-Trimethyl-3-hydroxypentyl
isobutyrate, dibutyl phthalate?} 58 ¥ 0% fiRE o v}E
AFEEL W FHS NPT EBthyl acetate$t methyl
decanoate’™ FrA} Hrhge] E7MESE FUbEE Rl
on O ARES $709 AEE Rolx gtk Als 4
oI ethyl acetate”} T o) 2lo} FA1 WA 9 ethyl acetate]
F7tel 7198 Ao ot Artekel Frlo) vis] A
B2 Yol 2‘7}5101 g axle] 7iiEe Aoz wadd
FAAEY] Kz GEsta A3t B WAy
E A 0]”\‘? AESR B EACH Miller et al, 1973). Dibutyl
phthalates® -2+ H7Hrol Al thz7Roh A4 a5k %
o ol ZARINNE HEHAT (Chung, 1999). ©] 3%
< WAV glod & yAe B3 4g dda sy
(Budavari, 1996).

‘dA ol 4] hexane, undecane, octadecane®] T} hydrocarbon
o ula] go] gEHUY #} 7_"‘7}01] 0E YT Ay
AL Bolx] Foth Hexaned] A& M3 &7 2 o)
w8719 290 gebEle] Al Hydrocarbond: §-4F241E

oA £8) RAE R A LES] Holoj A F FHuAj R
30%7} heptadecane 2 & ZEE AT 39 2™ (Aro et al.,
2002) A A% Folel 2katE £rolo) M E n-alkane (Co-Cr7) B
&1 =2t} (Josephson et al., 1983). Tridecane™ tetradecane-&
G5 szl Wol FH3ti 9E carotenoid?] Fajo] s
234 @k (Piveteau et al., 2000). Hydrocarbon® B <ol
iEo] deAEts Foldl gk Y& wnsicn el
S1t} (Hsieh et al., 1989).

KetoneF= 4717} ﬂo]ﬂ?\io‘ﬂ FEFE ohE 3Egd] o
Bhed @A vehd e HoE elx Walvh g ?%f?}‘jr.
6-methyl-5-hepten-2-one B wol @49 FFEE ]9 B
fruity, apple, musty &2 24 UTF (Mosciano, 2000). 6-Methyl
-5-hepten-2-one®} 2-undecanone carotenoid®] 3 ¢]s)
ARE T Bd8 delA 90o] (Piveteau et al, 2000) HA] AR
9 240 o3 FTe we Ao A} F1 Yrid
wWE olE9 ¥sE AFHA &yt

o} Froll A E31E monoterpeneS 0] (Aro, et al., 2003), 7
AE (Alasalvar et al, 2005), 417 (Rodriguez-Bernaldo De
Quirds, 2001), ¥9o] (Varlet et al., 2006) 5ol A limonene©]
AEHENeH 2HAE (Alasalvar et al., 2005)90 4 3-carene©]
AEHRch £ HFol A a-pinene, sabinene, limonene,
p-cymene, and camphor (Vejaphan, 1988; Tanchotidul and
Hsieh, 1991) 5°] #I5ch. ¥ A7 gzt dAaa
a-pinene} p-cymene¥ro] Hhe- ‘?} ZFow AEynt &4
WA A E 1159 monoterpenei 7 A9 A& d AR
o H/bE A g4eka 9 29 B2 AdAe) Atk
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S

o] Z=ol| A linonene, S -terpinene, 0 -trans-ocimene, @ -terpinolene
Fog wo gko] #4¢l 5404‘3} Linaloolkd- F-2}ol| A B ool
HEH QAR F24 G4 AEEA ot |43 ¢3rd

dielA BeEE 2o F X*QE} o] SEE] 4

Hrtege] B &58 FXGo R 28 HEE Rola gle

Y o-cymene®} f -trans-ocimeneS 3"“915}31%: frej# e

718hA) gttt (p20.05). A1FAM AEEE

N B A2F EE 484 AR S 109E Aoz

RuEal 9th (Tanchotidul and Hsieh, 1991, Varlet, 2006).

Alasalvar et al. (2005y2 A4 Fol 2t FHUT B

terpeneS 812 vkt B 3138 01 Back and Cadwallader

1997y ofF2lotol 7t oA eto] Kt limonene#} a-terpineol&

B AT BT A ol Hole] Yo Bow

T} Monoterpene 2] @] £4& 2™ a-pinened woody,

minty, piney,

-phcllandrunc«‘: minty, herbaceous, citrus,

p-cymene< citrus, woody, lemon, B-trans-ocimeneS sweet
citrus, orange, terpinene<> herbaceous oily woody, sweet & 2.5
A ATH (Mosciano, 2000; Mosciano et al,, 1993). 2 =
FAYA ) AT WAL ARE FHAA GRAAT 44
yxe] 37§24 et Ao wad 15%e A%
o] sl Bito g BAYE o8 Ve 25% et

] 7&%%}% VEPIAL 5.0% 2.5%5. 0 Zhadko] A&HHo
ey 2.5%7F AE=r) =gk
%+ %3 | M= sesquiterpeneF-= HEH A g o

Fol M sesquiterpenef 2] A&l e R BXR o
F dojo A aromadendrene®] W AEH A= Bart
ST (Varlet et al., 2006). 2} WA 5 ALE F2}ol] Hol
S8kl 15 aromadendrene, bicyclogermacrene, ranscar-
yophyllene, & -cadinene®} ¥#e] =4 VIESIT:  Germacrene
D&} bicyclogermacren §-2} FHr}akol F7gol el #4¢
YAl ol&e] gl F71Ee ER2H (P<005), 21 9
08 AEES dAR 509 75%7) 25%8.0 FolFoR &
& S JERNRIT SesquiterpeneF- 9] 8 7] BAE
2 caryophyllene-& woody, spicy, humulene- sweet, fruity,
farnesene woody, green 522 R I15 0] 1t} (Flavors and
2 & ol A Sesqulterpene%'pi kB
2 monoterpene &} HImE v} 813HE9] v VRSHAT &
Fe o YN o R gt

F ragrance% 1996).
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