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Abstract : The analysis of the change in the herbal tea composition according to the difference
in processing conditions result. Was slightly reduced crude is treated ash puffing process was
relatively increased, moisture, crude protein, the solid elution rate than the roasting process.
Benzopyrene content was significantly reduced to 0.18 ppb from 0.35 ppb. Generation of food B
(a)P is mainly include the thermal decomposition of food cooking, when the processing which is a
main component of food carbohydrate, protein, fat reason despite severe heat treatment as a whole
is to be detected even though the B(a@)P in this way is considered to be. Generally the taste,
aroma and color did not show a big difference but tasted quite stuffy and the strong sour taste
reduced its preference.

Keywords  roasting, putfing, benzola Jpyrene, herbal teas

TCorresponding author (E-mail: 0sc5000@mail.daewon.ac.kr)

- 534 -



1. M B

WEmAe  Ege  cergEdeia

(Polycyclic Aromatic Hydrocarbons, PAHS)Q}@'
2L 300-600CoIH AR 47 o] 87]
o] E¢daE o AYEH AEAHETEL,
@ilds] Sol Fulagloln. BEedoR s
22l F1ZoA gL HHE W 44E0] 59
Ao EASHL[1-3], 4lEHA HolEd=
Sk PAHs 3etE2l EESE]
(Benzolalpyrene, BlalP)o] Aol S-U=H At

spelo] E42 Uedctdl A7) =5 A gt
[S1, 9IeF, TR, L, FIA6] S K
o % otk

FPAe Az

ALgE %7] (Astfaga/us
membranaceus)= T[],
48]0l Fditt= Bavt gleH 712 @7}
I A= 91 DF(10]2 et EH85
ol ¥4 Aog Kt
Qu)|ZH(Schizandra chinensis)= 7 Zsf, 7+
FES, 4F d=F, § T 28-S 5}E‘1[11 13]
£ M, gt} 3FE olgote] AR o|n

S (Liriope  platyphylla)& Q3752
o] RyH v} 9lor[14-15], o ZEH
g AEHT 9oy mEE oI5
Algtat wedlo] Qloja &3 AR A

Fd AMAF g6l
Platycodon grandiflorum)& e, 73,
BH% 714, A4, "edd 5 S57A Al
aryl glod, 4, dURE, F2A74 QA
2 glol 8 Zo] E]_J_Hoioh:}- [17-21]

A3l A2 AxsH= A= _'_T'l:_l_;q om T
o E=EHA ‘%**Eﬁ}% o712 <QIgt benzo
(a)pyrene[B(a)P12] B0 g Gaj4d EA7} o
EQE 011’4—_

H A3 ZYAr 8], onmjzxp WEE ol

=IO
Ae AN e
——g_?(

[e:

ol
=

o L .
fol v N, 0@ 18,

o, ox MH off Y Fo
< mlo ro 1o oo

N

iy,

R

Arska akgt
9 FZsste] Bla)Po] AAT G
18 Azsted BaG 232 AT

ral j}m *
oL o mN

2. MHME Y wH
21 8 M=
gope FARE ARG 201349 4

BRI LR GRS

Az, 2% AFS Tt & YFEEste] AL
stk 24 /\}3?_]' Ak A EF ol
B(a)P EFEZ benzo(a)pyrene standard
(Wako Pure Chemical Ind.,Ltd)& sl d
& Hypste] ARE shaich

2.2,

ko]
i

N
ok

Xt Y Ble )PEEF SHE MEQ =X
Ao Na= 71 (Astragalus
Qu| A (Schizandra chinensis),
W25 (Liriope platyphylla) L A7 (Platycodon
grandiflorum)& 75 A S5 Ad W AEs)
a1 77y 25%% % AlZsk

712 A L2 140CE sto] BaaAat &

%

membranaceus),

S50 E iro] Ax3 hiAE AP AR
STt
B(a)P &FS st7] flsto] Eaet shixt
A= ZF 50 goll ethyl ether 500 mlE 7Fokal 12
4 2]

/q 7} Eo]— 01 O] %

sfel 142 o9

of BYE 1BYRE

é_

thy

A glo] 715 AES

o}, =222 AT A =35}

AME= ARgStEH.

2.3, Yurygol 5*4
RS AOACHRAN ool ZHs
o 2 FRETe AR Wﬁ Az, zehyel

=
A2 semimicro-Kjeldahl®, =AW g
SoxhletF&H, _9,]_,__] AeFo 7\]7(—1_942}.1%4 oz
Aoteleh. 432 100014 42
o, 2, 2489 7“4]'7:}6} 2

eRA it

2.4, 2MARS £& ¥ A

Az 10ge& AFsEY n—hexane 100 mle]
= =z 7o =711 N,N-
dimethylformamide-water(9:1, v/) 50 mlE ¥
of ZAstA TEo A2 ¥ AHASI N,N-
dimethylformamide-water&2 t©2 EHZu)7]
Oﬂ el ME} n—Hexane %Oﬂ N,N—
dimethylformamide-water 25 ml¥ 31 <}
Zro] Zﬂ HkE3te] N, N-dimethylformamide-
water - 2 919 ERZ 7o Fetint.

o] =2 1% sodium sulfate £ 100 mli fJ

A5t —%r n-hexane 50 mlE& Y1 AsH] &
e T HA5t n-hexaneZdsS EH EHLH7]°ﬂ
w2

N,N-dimethylformamide-waterZ°ll —hexane
35 miMe Yn slel Pol 28] yhEsiol

- 535 -



Vol. 31, No. 3 (2014) TFEz7] e 8,

n—hexane &= 99 EAqZwj7]o] st o
719l E& 40 ml¥ Y1 AHshA 250 42 §
At = 2 = Z2& 23] HhESHE
t}. n-Hexane $& F4ZAUEES 92 1PS
A2 oSttt thA] n—hexane 20 mlZ
ERZAT 7S A o] Aoz Autx|o IFES
Ae Z22E 23] ¥HEste] ofistyny, oAS
A 40°Colste] =& oA Zdste] 2F 2 ml
B F5SH3Ih

SASIAZ1 Sep-Pak Florisil cartridgeoll A3
LS | ml/min® £E=2 7}t n—hexane 10
ml®} n-hexane/dichloromethane(3:1,v/%) 8 ml
2 §EAA HFS 40C olste] 48 oA A
A7kA st AL g HWE ¥ AE
acetonitrile] =o] HFE 10 mlz2 dto] o]&
0.45 im2 membrane filter2 oJISt AL Al
goho = st

2.6. Benzo(a )pyrene Q| M

AN2gR 50 s FFHE717F Wgs HPLC
(Agilent Technologies, 1200Series, Germany)®l|
FQ15}a1,  acetonitrile—water(80:20, v/v) Z 381
£ ol54ozg 39 1.0 ml/min® &£:2 AE
7] g 294 m, ¥F oY 404 molA EA5HA
t}. o] o, B(a)PS] &2 4tESH] {g mESA
<2 Fig. lof Uepdl vie} Zo] zZgstgon, A
4t o] Aoz ohgirt.

Benzo(a )pyrene(ug/kg) =
EZE §99] 5 (ng/ml) XPA/PSx 1/S
PS : BFRYO] FoeHA
PA 1 A[E-8H 9] F-9eHA
St A=A HZE )

y = 0,0625x - 0.0015
12 =1.000

ST area/IS area

10 20 30 40 50

Bla]P concentration (u9/ka)
Fig. 1. Standard curve of benzo(a)pyrene by
HPLC.
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Table 1. Proximate composition of Astragalus
membranaceus (%)

Components Astragalis
membranaceus

Moisture” 10.9£0.11

Crude protein” 6.85+0.07
Crude fat” 0.64+0.04

Crude ash" 5.01+0.05

Crude fiber” 6.35+0.10
Carbohydrate” 70.46+0.10

Values are meanzSD. Values are mean of
triplicates

DPercentages of wet weight basis.
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Table 2. Proximate composition of Schizandra
chinensis (%)

Components Schizandra chinensis
Moisture"’ 14.23+0.21
Crude protein? 8.384+0.05
Crude fat” 1.04+0.04
Crude ash” 5.84+0.11
Crude fiber" 6.34+0.07
Carbohydrate? 64.17+0.26

Values are meanzSD. Values are mean of
triplicates
DPercentages of wet weight basis.

Table 3. Proximate composition of Liriope
platyphylla (%)

Components Liriope platyphylla
Moisture” 15.01£0.05
Crude protein” 2.4940.04
Crude fat” 0.72+0.02
Crude ash" 4.6110.04
Crude fiber” 4.88+0.08
Carbohydrate? 72.29+0.12

Values are meanzSD. Values are mean of
triplicates
DPercentages of wet weight basis.

Table 4. Proximate composition of Platycodon
grandiflorum (%)

Components Platycodon grandiflorum
Moisture” 15.59+0.09
Crude protein” 8.89+0.07
Crude fat” 0.79+0.02
Crude ash” 6.09+0.10
Crude fiber” 8.45+0.11
Carbohydrate" 60.18+0.14

Values are meanzSD. Values are mean of
triplicates
DPercentages of wet weight basis.
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Table 5. The changes of crude ash content in
herbal tea affected by processing
condition(%)

Processing

D
temperature 140(C) Crude ash(%)

8.41+1.01
8.98+0.01

Roasting condition

Puffing condition

Values are mean=SD. Values are mean of
triplicates.
DPercentages of wet weight basis.
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Table 6. The changes of moisture content in
herbal tea affected by processing

condition(%)
Processing . n
temperature 140(°C) Moisture(%)
Roasting condition 3.18+0.64
Puffing condition 5.96+0.03

Values are mean=SD. Values are mean of
triplicates.

DPercentages of wet weight basis.
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Table 7. The changes of crude protein content
in herbal tea affected by processing
condition(%)

Processing

- D
temperature 140(C) Crude protein(%)

11.52+0.94
12.13+0.03

Roasting condition

Puffing condition

Values are mean+SD. Values are mean of
triplicates

DPercentages of wet weight basis.
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Table 8. The changes of crude fat content in
herbal tea
condition(%)

affected by processing

Processing

D
temperature 140(C) Crude far(%)

3.18+0.71
2.64+0.02

Roasting condition

Puffing condition

Values are meanzSD. Values are mean of
triplicates
DPercentages of wet weight basis.
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Table 9. The changes of solid elution rate in

herbal tea affected by processing
condition(%)

Processing Solid elution rate
temperature 140(C) (%, w/w)"
Roasting condition 0.18+£0.04

Puffing condition 0.27+0.01

Values are mean£SD. Values are mean of
triplicates.
DPercentages of wet weight basis.

. JHBEZ Xolol WE Shuxtel MEmA
e w3t
hgxA Aolel] wHE shgate] Wxn e
WMot Table 109 Zo] ¥8AY @ AL
035+0.03@%), BekA2 § AL
2 Wt A Rol BeAL F AR
a5tk

AAHoR AT A Tgel
Sk ojgh o] B(a)P o] AEHE olfE 7E
o A7ATIq AL WA 2L =
AE 3 BP £ 72 $AE xd, A2 0
AEO] TR B4R, B, A So| I
ol Elo] A4EE Aow FeiA o4l E
A 1 oo ot wioE, g
Ape] got] ofsf ANHM, HAE 5
o, 7FEskA) gk AlEeln EAjg

|:|()II
lOII

O

iU

puias rsLH

BN

o]

Table 10. The changes of Benzo(a)pyrene
content in herbal tea affected by

processing condition(%)

Processing

temperature 140(C) Benzo(a )pyrene(ug/ke)
Roasting condition 0.35£0.03
Puffing condition 0.18+0.01

Values are mean+SD. Values are mean of
triplicates
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Table 11. The changes of sensory evaluation in
herbal tea affected by processing
condition

Processing

temperature 140(C) Sensory evaluation

Roasting condition 2.50%0.02

Puffing condition 2.38+0.01

Values are meanzSD. Values are mean of
triplicates
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