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Aroma Components of Ookjook Tea (Polygonatum Involucratum Maxim)
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Abstract

Aroma components of Ookjook tea made from Polygonatum involucratum Maxim roots were collected and iden-
tified. The extraction of aroma compounds was accomplished by a simultaneous distillation and extraction
method using a Likens and Nickerson’s extraction apparatus. The concentrated extract was analyzed and iden-
tified by GC and GC-MS. The most abundant aroma components of this tea were furanic compounds including
2-furfural, 2-methyl-dihydro-3(2H)-furanone, 2-acetylfuran and S5-methylfurfural. These compounds seem to be
originated from the thermal degradation of carbohydrates during the roasting process. Alkylpyrazines and acids
including propionic acid increased slightly during the period of manufacturing process of Ookjook tea.Furanic
compounds originated from the thermal degradation of carbohydrates and alkypyrazines from aminocarbonyl
reaction seemed to be the important contributors to the aroma of the Ookjook tea.
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Table 1. Yield of aroma and aroma description of the
Ookjook teas

Raw

material Sample 1 Sample 2 Sample 3

Yield (mg%) 2.10 6.89 9.05 16.58

sweet sweet

Aroma weak slightly ) and

L . and nutty
Description greenish sweet aroma roasted
aroma
aroma

Raw material: Ookjook roots

Sample 1 :steamed for 3 times and roasted for 3 times
al-ternatively

Sample 2 :steamed for 6 times and roasted for 6 times
alternatively

Sample 3 :steamed for 9 times and roastedfor 9 times
alternatively

Ago) AR LA EFF 5 methylpyrazine, 2-
furfural, 5-hydroxymethylfurfural, furfuryl alcohol, 2-
acetylpyrrole, 1.4-cyclohexanediol, 5-methyl-2(3H)-fura-
noneS Flukark(Switzland), S-methylfurfural, furoric acid
= SigmarHUSA), 2,3-dimethylpyrazine, 2-acetylfuran-
AldrichAHUSA)2] A 2FE-F-g Sigma-Aldrich (KOREA)
oA Fsled AE-shGI

3y B idE s522 Mx

A 87189 FZol|:= Likens and Nickerson
Y A&EFHFELADE AT £H8 A8 7
100 g& #3led vl5 119} WH-FFE 4 (hexadecane
£ dichloromethane-<l] 250 ppm %2 F4) I mLE
Likens and Nickerson¥ |4ERF24 A4 Y31 %
4AH ZH diethyl ether SO mLE 7}8+ F 347} %<t 7}
2 {3l A BE FE T T B
22 g5 F diethyl etherE A40°C)l A 557, 5
3 F A F7IHE B A ER ARl &
71 5E5E] 82 AvEAATL IAHE 5%
5 GC A AAe FA43n GCA2l 49%E 4
& dA B 82 A AAbsig o

ey eldEe BY d 53

WA g7 Ee] B "l ERolx= gas chroma-
tography(GC) 2} gas chromatography-mass spectrometry
(GC-MS)Y& AH-&-3H ot

GC* Shimadzu Model 9A3] & A3} ). Column
& PEG 20M fused silica capillary column(50 m 0.25
mm)yg AH8-3192™, column &&= 60°Cel| A 88-3F
FA A2 F, 60°Cel M 190°C7HA] 4°C/min] S22
%238k}, Camrier gasy AAE ARSI ow, fgf

-2 | mL/min2.8 2& g}

GC-MS+ Shimadzu GC-14A 8} KRATOS profile
HV-3 mass spectrometer 7} A% A& AR-3lgc).
Column GC¢} 5Y3 & A3t 2] gast: He
£ AHE- EE A, & EE GC 243 Edsh sk
Mse] o]-22} Mk 70eVE T}

GColl 98] Reld 7 peakAlB-E BFEEA S v H
F Al7Ht) R GC-MSEY A2 92 mass spectral
datas} v)@abe] Hql 3o}

a2 ¥ @

AY AR QoA WA BE 7FFER] 4 45
ZH e ¥elg A2 Aol AR 1% 35 3E & A,
AR 2E 63 6X 3 A, AR 32 9% 90X g AF
&AM} ThEEbA) ke SFEEe) B ¢
Aolnt, FFE 3ol F7Hglell ulel Alzde] s
% 3% 3% B, 6% 6X: A3 A 95 0¥ =
FANE =9, M| AlsiH ] uhel e Al
TEURI= Fe] EE3 o] s A o) Table 1>
S52 AE(AFT FIEE $5E FE(ield)FH
&7) ¥ AHaroma descriptiony® YeEhd Aelt} AR E
7HEhe A A 371 82 #A s F7t sl
o 53E9 7= AR BdE A ddx Az
Aol AYH: Fob FFsI Tad) o] F71 5
sic}. Fig. 19l 2+ A|8.2] GC chromatograms$ +eh
A=t

GC ¥ GC-MSZ 7} peakd ¥-& FH3T GCo &
TEAY #FF A7ty I vlaste] A AAE
Table 2e1 Velsiet.

A 270 7 AR FF A AR Y
A gl 253 ¢l g7]E =+"® 2-methylpropanal F 2-
furfural o] &% FH=el AUt §F219 7|4
H22%= 2-methylpyrazine, 2-methyl-dihydro-3(2H)-
fura-none, 2-furfural, furfuryl alcohol ¥ tetrahydro- 2H-
pyran-2-one 52} furanic 23HE 7%, acetic acid, pro-
pionic acid, methylpropionic acid % 2-furonic acid%2]
acidf 4%, 7| €}, 2-methylpropanal(aldehydeF), trans-3-
octen-2-one(ketone5-), acetylpyrrole(pyrrole®)5-o] 53
=}

D-glucose 8 L-cysteine 2] 2 AHA YAI=
pyrazineF-9] 7] BALZ A bumt, roasted, nutty, gras-
sy 522 E¥EE 2-methylpyrazine 3} new leather,
linseed oilZ BAFH¥=® 2 3-dimethylpyrazineo] 53
et &2 TEaSoletE A WEE T2 A0
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Table 2. Identified components in the aroma concentrates of ookjook teas

Sample"
Peak No. Compounds ty (min)
A B C D

1 Ethyl acetate 9.012 6.58 1.07 2.08 1.21

2 2-Methylpropanal 13.455 0.7 - - -

3 Methylpyrazine 20.613 - 0.09 (.28 0.23

4 2,3-Dimethylpyrazine 24,993 - t t 0.21

5 Acetic acid 26.508 - 0.04 0.08 0.06

6 2-Methyl-dihydro-3(2H)-furanone 27.118 - 0.58 071 0.94

7 2-Furfural 28.178 1.20 8.38 6.40 5.55

8 2-Methyl--3(2H)-furanone 28.838 - 0.03 0.10 0.07

9 2-Acetylfuran 29.685 - 0.63 0.69 0.64
10 5-Methylfurfural 31.340 - 0.06 0.06 0.19
11 Propionic acid 31.980 - 1.13 1.86 2.43
12 5-Hydroxymethylfurfural 31.132 - - - 0.15
13 2-Methy!l propionic acid 32332 - 0.09 0.15 0.15
14 Furfuryl alcohol 34.337 - 1.20 0.98 0.49
15 trans-3-Octen-2-one” 35.408 - - - 0.06
16 2-Furoic acid 36.214 - 0.07 0.05 0.07
17 Tetrahydro-ZH—pyran-Z-onez‘ 39.145 - 0.03 0.50 0.17
18 1,4-Butanediol® 43.042 - 0.03 0.05 0.05
19 2-Acetylpyrrole 44.363 - 0.05 0.05 0.03
20 Phenol 45342 - 0.20 0.26 0.15
21 2-Formyl-1-methylpyrrole 48.183 - 0.06 - 0.10
22 1,4-Cyclohexanediol 48.990 - 0.08 0.06 0.05

" Peak area of each compound / peak area of the internal standard

Yentatively identified
A: raw material, B: Sample 1, C: Sample 2, D: Sample 3

M pyrazine®o] FHFE 93 $Fol vt &
Fapll = 2 R Tl AL Rl EAolge
Z2 Agu ez 59817 headspace WS
2 FFUg A vsirE 1 ko] Ao
Pyrazinefi-= 8] 712 7tdAFe] FRF7IHE-2
2 FAHQR, @b YA EFE AMkE A
]-;}_(13,[4)'

A IR E F HFHeE 2 AL 2-fur
fural, 2-acetylfuran, furfuryl alcohol5-2] furanic3}HE
ol

o] A& pyrazine®] el T2 AW FTFHA
e = b L

7 SEEHR FAE 210CH A HE 0 A 7he]
73 4% 2-furfural, furfuryl alcoholE-2] ¥&fe] &
7hghebar shgd 3, &E(120°C, 150°C, 180°C)8} 5%
)5l Al 7HE FeElsle] B2 SpgollM S ¥
SPE AR ALF(14%S] FEFelA) 2-fur-fural
3} furfuryl alcohold Z7}gte}n shgdojie

a2y $F3E YARE Al AF K Y
= Aol 28 gel wtet 2-furfural? furfuryl alcohol
o ghego| ofzt ZFAdlgEd XA E 150°ClA 10

£ 71d& o) Bt 170°CA M sE 7hdsbd 23] 2-
furfural®} furfuryl alcohol 2] Fsfo] 7HAVel= 78k
I dHFed et

SZEa}el chek $FEY 2-furfural, 2-acetylfuran, 5-
methylfurfural ¥ 5-hydroxymethylfurfural 52 %A
glucoseE d-FejgrezME PAHL G, 2-furfural 7
5-hydroxymethylfurfural® "] 7] AJEez e &
A=) 2 2-furfural, 2-acetylfuran, 5-methylfurfural %
5-hydroxymethylfurfural-s- F& 87| 459 ¥ 74
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FHEo] #eldH T}, Glucose, acetaldehyde E-2 gly-
oxal #} cysteamine 5-& AFEEF YA E
furanic 3o FAFZL o

2-Acetylfuran 2 D-glucose 2} L-cysteine 2] ZHAI¢
o] YA EolA G-I Itz FHElon, Ay
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Fig. 1. Gas chromatograms of aroma concentrates of ookjook teas

A: Raw material, B: Sample 1, C: Sample 2, D: Sample 3

E, 27], &, ol2E, £277] FolM FAHE 2,5-di-
methyl-4-hydroxy-3(2H)-furanone(furaneol) ©] |21}
£Z4}el| hydroxy?]7} 3l A2 93 2-methyl-dihy-
dro-3(2H)-furanone(methylbutyrolactone), 5-methyl-2(3H)-
furanone(3-penten-4-olide -2 oi-angelicalactone) ¥ tetra-
hydro-2H-pyran-2-one (8-valerolactone)e] &4 H %o},
Tetrahydro-2H-pyran-2-one = #=}o] rjAroz
FAEA koot Tl A FAHELAT® 2-
methyl-dihydro-3(2H)-furanone-2- # | @e} X7 2] z}el|
MEttie FAF L T AbE gl
Azt T2l FAEA % S-methyl-2(3H)-
furanone©] &-Fxlo| A AFA EAH 7 Fu|Foh

o] A& oily, nutty 322 d=ix 920 angelicalac-
tone®| BFILE ETH®)

FAR pyroleFi= 257109 pyrrolef= YubHd 2
2 7ldAFeAM BAEY g QA E =, 2-Acet-
yipyrrole- caramel 3718 72},

TZY Ate}b vpRIAE. acetic acid £2] AMRE
7HA A

AEH o2 F3 = ARl AY o] glovt
SE3e] HAAFL e o2 FFE UL He=
d A z22A Fol] "ol Fabs 1 G Al 9
A A EE o8] FH WS SelA] 53] 2 d
HaZolel AZtEE 2-furfural, 2-acetylfuran, 5-meth-
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ylurfural, 5-hydroxymethylfurfural ¥ furanone 57} 4§
A =™ o228 maillard ¥Hg-ell 23} alkylpyrazineF<]
Aol o&) Fjaest w2 &5 Ef0 st g
A =R o

2 o

TEH S FoME E5A] g L FE(GRE o
g d= SFelgtn® HE ol &3l A2FHE 55
2E AREsle 3|4 B AF-F Fisict &S5Atke]
A zd-e HAAL el M Qs 4~5d =2
ST e o H3 o 23 vl 9
F OE(LEABYES HE3l=d, 1 Az BH 5o
7|1 8-S A2 Likens and Nickerson®] |43
FHEYOR 2831, GC ¥ GCMSYP22 B,
FAsA 2 AT ARl G Ee A o
g, A1 de HAHE AAE B¢ furfural,
furfuryl alcohol, 2-acetylfuran, S-methylfurfural, S-hyd-
roxymethylfurfural ¥ 2-methyl-dihydro-2(3H)-furanone
%3 methylpyrazine 3} 2,3-dimethylpyrazine 5% py-
razineF-, acetic acid Y propionic acid$9] acidF7} A

ebacs
2 H

1. Ko, K.S. and Kim, Y.S. An illustrated book of the
Korean flora, Academy Publishing Co, Korea (1991)

2. Kim, TJ. Korean wild plants, Kugilmoonhasa, Korea
(1994)

3. Kim, JK. and Lee, Y.J. Pharmacognostical studies on
the Rhizome of Polygonum robustum Nakai. Korean J.
Pharmacog. 11: 69-74 (1980)

4. Lim, J.H. Effects of steaming and roasting on physico-
chemical properties of Polygonatum odoratum rtoots.
M.S. Thesis, Kyungpook National Univ. of Korea (1996)

5. Ryy, K.C., Chung, HW.,, Kim, K.T. and Kwon, J.H.
Optimization of roasting conditions for high-quality Po-
lygonatum odoratum tea. Kor. J. Food Sci. Technol. 29:
776-783 (1997)

6. Choi, S.H. and Kim, K.H. Volatile flavor components
and formation mechanism of flavor in commercial Poly-
gonatum odoratum tea. J. Kor. Tea Soc. 3: 141-147
(1997)

7. Schultz, T.H., Flath, R.A.,, Mon, TR., Enggling, S.B.
and Teranishi, R. Isolation of volatile components from a
model system. J. Agric. Food Chem. 25: 446- 449 (1977)

8. Belitz, H.D. and Grocch, W. Food chemistry, pp. 267-

10.

19.

20.

24.

25.

271. In: Aroma substances. Springer Verlag Berlin, Hei-
delberg, New York, USA (1990)

. Maga, J.A. Pyrazines in food. CRC Critical Reviews In

Food Science and Nutrition 16: 1-48 (1982)

Kim, K.H. Volatile flavor components and formation
model system of dunggule (Polygonatum sp.) tea and
chicory (cichicorium intybus L.) tea. Ph.D. thesis, Dong-
Eui Univ. of Korea (1996)

. Kim, HK., Lee, B.Y., Shin, D.B. and Kwon, ].H. Effect

of roasting conditions on physicochemical characteris-
tics and volatile flavor components of chicory roots.
Kor. J. Food Sci. Technol. 30: 1279-1284 (1998)

. Mastukura, T.A. Pyrazines in foods. The Koryo. No

142: 83-105 (1984)

. Vernin, G. and Parkanyi, C. Occurrence and formation

of heterocyclic compounds. pp. 192-198. In: chemistry
of heterocyclic flavoring and aroma compounds. Vernin,
G. (ed.). Ellis Horwood, New York, USA (1982)

. Heath, H.B. and Reineccius, G. Flavor chemistry and

Technology, AVI Publishing, westport, CT, USA (1986)

. Kim, JK., Hawer, W.D., Ha, J.H., Moon, K.D. and

Chung, S. Changes of volatile flavor components on
roasting conditions in Cassia tora seeds. Kor. J. Food
Sci. Technol. 27: 736-741 (1995)

. Bredie, W.L.P., Mottram, D.S. and Guy, R.C.E. Aroma

volatiles generated during extrusion cooking of maize.
J. Agric. Food Chem. 46: 1479 (1988)

. Fujimaki, M. and Kurata, T. Roasted aroma in foods.

Gakhak to Seibutze. 9: 85-96 (1971)

. Akahoshi, G. Koryonogakkak. Taenippondosyo, Tokyo,

Japan (1983)

Buttery, R.G., Ling, L.C. and Stern, D.J. Studies on
popcorn aroma and flavor volatiles. J. Agric. Food
Chem. 45: 837-840 (1997)

Sakaguchi, M. Maillard reaction flavor from model sys-
tem. New Food Industry 30: 42-48 (1988)

. Toshinobu, G. Trace components and the creation of

flavors. The Koryo. No 193: 47-54 (1997)

. Suwabe, H. and Kumazawa, K. Coffee. The Koryo. No

197: 77-92 (1998)

23. Tressl, R. Formation of flavor components in roasted

coffee. pp. 285-289 In: The thermal generation of aro-
mas, Thomas, H.P, Robert, IM. and Chi, TH. ACS
symposium series 409, Los Angeles, California, USA
(1989)

Maga, J.A. Pyrroles in food. J. Agric. Food Chem. 29:
693-694 (1981)

Cantalejo, M.J. Analysis of volatile components derived
from raw and roasted earthalmond. J. Agric. Food
Chem. 45: 1853-1860 (1997)

(19991 249 89 A4



