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Volatile Changes in Beverages and Encapsulated Powders Containing an
Artemisia Extract during Production and Storage
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Abstract Volatile profiles of beverages and encapsulated powders containing Artemisia princeps Pampan extracts were
analyzed by solid-phase microextraction-gas chromatography/mass spectrometry during production and storage. Beverages
containing 0.32 and 0.64% extracts were stored at room temperature for 8 weeks and 60°C for 8 days, respectively.
Encapsulated particles were stored at room temperature and 60°C for 8 days. Total volatiles in beverages decreased
significantly during storage, irrespective of storage condition (p<0.05). Terpenoids, including cymene, thujone, and [-
myrcene, were major volatiles in beverages, and some volatiles including ethylfuran, vinylfuran, and 2-fufural increased in
60°C samples only. Total volatiles in microcapsules at room temperature were not significant different for 8 days (p>0.05),
whereas those at 60°C increased by 16.5 times. Limonene was the most detected volatile in microcapsules, and aldehydes
such as hexanal, pentanal, and octanal, and furans such as 2-butylfuran and 2-pentylfuran increased in the 60°C samples,
which may have originated from oxidized lipids used in the microcapsules.
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Table 1. Composition of beverages containing extracts of Artemisia
princeps Pampan

Low concentration High concentration
of A. princeps of A. princeps
Pampan extract  Pampan extract

(S1) (%) (82) (%)
Liquid fructose 14.3 15.0
Honey 1.0 1.0
Maltodextrin 0.45 0.45
Pear concentrates 0.333 0.333
A. princeps Pampan extract 0.32 0.64
Xanthan gum 0.02 0.02
Citric acid 0.04 0.04
Enzymatically modified stevia 0.0026 0.0026
Mugwort flavor 91131 0.04 0.04
Mugwort flavor 91132 0.08 0.08
H,0 83.41 8239
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Fig. 1. Changes in total peak areas of voltiles from beverages
containing extracts of Artemisia princeps Pampan during storage
at room temperature and 60°C. Units of X-axis for samples stored
at room temperature and at 60°C are time (week) and time (day),
respectively.

phor, B-ionone 59| AEo] HEHUT Thujone?} myrcene, o-
pinene Park 5(11)°] BIiLgk &9 AT, 57| 57/ AlET
frel S AR AdelM AEEJSH caryophyllene Jang
522 A7l BAEATE Cymene, thujone, myrcene 5= &
2247} 107121 monoterpened- = FA 3, LuE 5o &S el
W, cymene®] “3-$- o-terinene ! y-terpinene®] By 2 A
Z4ol o8] Aol B ATK(18). Caryophyllene ¥4
7} 157021 sesquiterpene = monoterpeneT H.t} o] oFstaL
shefo] Ao Fwlo] & PFES mXITH4). SesquiterpeneT &
A, Az ol f-88 AeR dHA Jem, o] F caryophyl-
lenee =AMl B(Q3), Al Fdoldl tigh FaAH19E
el o2 BIuH T 28y &9 AfAAE F 540
73k o g 4R thujone®] 73-%-, caryophyllene, cineole, far-
nesol 53 sl AMEEE e FEARC] 2HE YEpA
ke AR deiA 49 AW AREAl thujoneS A A A
U A7) el AE AT3).

A 270l 60°CY B, & FE= TH =5 SIF 82 F
S8 AET EF F2 A FAFSE terpenoidAdl Aol &4
HRom, o] 2ol ethylfuran, vinylfuran, 2-furfurale] &% AT}
Hexenyl caproate, ionone 5] 7€} A2 2)Fo]kEtbxd ol
A Ae] BAow AMgEE HEHVER EREs 2EE S
5 Az Al F7H QSN AEEH A AF717ke] A
of wet A2 60°Collr A Aol & FE2E T
Fo AREOTE ZAEH terpenoidFo AEES A=
YR oA 1527+ A7 A|S(Table 2-A, S
oA 8UZF #Ek A S (Table 2-B, S1-8)HT} 34 AJE-ghego]
=8kt 2Ev 60°CX e & FEE T
ANARE HEHIE furan’d -2 AAG717ko] Aol whet HEY
713t TerpenoidZl ©]£]9] hexenyl caproate, ionone &
g aele AS BYlow, 27| HAEEUY 2-hexenak A
Al ZA38IATE Chung (18)0 &18MH Artemisia capillaris®] 7
S GC-MSEA sl SA4E o] g 4E T aldehyde
= AL, A7) FUVETE 2 o] A4S B

At

]
=
N
-
D
(==
o
a

SRS

3
73

I di do

Of
-

nA ] S g st

273

(A) 8.0

O: Storage at room temperature T

®: Storage at 60°C

Total volatiles (x10% ion counts)

0 2 4 6 8
(B) Time (Day)
40.0
O Control OR-1
R-3 8R-8
260-1 [ 60-3 be

[

S

=
T

H60-8

—

S

>
T

Relative percentage (%)
S
(=]

a

) b
F ad a b abc
0o ﬁ‘ﬁl n ﬁfi s o 2

Pentanal Hexanal Butylfuran Heptanal Pentylfuran Limonene

Fig. 2. Changes of total peak areas (A) and selected major
volatiles (B) from encapsulated powders containing extracts of
Artemisia princeps Pampan during storage at room temperature
and 60°C. Different letters are significant at 0.05, among the same
treatment (A) or the same compound (B). nd: not detected.
Abbreviations are listed in Table 3.
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