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8 oF: 99 oW A1 oF WHA FE AXF th MAHY] 9dxtet A7 2 75AE v &
Astet. AN Pxt= A= 346.48keal, ©EE 72.75g/100g, THE  11.98g/100g, 2=
5.01g/100gelith. 7718 deke ZE 147621 mg/100g, Z% 25596 mg/100g, mhI1dl%
311.41mg/100g °l13tt. fEld F92 31.93 mg/100ge]1al 1% fructose 26.27mg/100g , glucose
4.39 mg/100g, sucrose 1.27 mg/100go] Tt Z3FA4ES 40.73 mg/100g, EZ2FA4A 59.28 mg
/100ge]x 1 % linoleic acid 41.28 mg/100g, palmitic acid 33.11 mg/100g, oleic acid 10.07
mg/100g , linolenic acid 7.92 mg/100ge]ltt. DPPH &t Z LA /st 2} 33.9%, H|2-& MA
b 2.3%, ABEE 37.2%Ack. ABTS #d AAZL AU 2 90.7%, MARRF 85.9%, ZA#E4
47.6%t. SOD AR g2 Zfdet b 11.3%, W84 50.5% %, EetEols o7 /Ndet 2
2.6 fold, MAFA 2.9 fold, Z|#=4 1.7 foldth. E2=l= oFd2 7Rt 2 33.8 fold, MAR} 38.9
fold, Z|#E4 13.4 foldfith. 7|2 %e+= 12] % 2 53] 9 Z& Hlwstth 18] 91 AL 7+
oz & o 53 ¥ ALY V|EE F A2 JIRE A 65.9%, MARRF 12.8%, 371+ 7Dt 2} 78.0%,
MARRF 33.3%, Bk 78Rt 2t 71.4%, MAERE 20.7%, UERET o]Zo] Hlu§ MARARE 845 F
E AEo] Haote 53] Fof FEAERN VS E 21.4%=2 AT B e A= fAEo] HolA
721%% ety ool /IRt Y= Hwg MARE W A REdEo At 2-go] et
7 2 ¥R o g1, 7|aAE woBR Ay o 9 Jjd gt 2 AoR A7t
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Abstract : After making tea by steaming the Burdock(Arctium lappa) nine times and drying it
nine times, the ingredients and functions of the Burdock tea were compared to those of M
company. The tea's calories were 346.48kcal/100g, carbohydrates were 72.75g/100g, crude protein
was 11.98g/100g, and crude ash was 5.01g/100g. The total of free sugars were 31.93mg/100,
among them, fructose was 26.27, sucrose was 1.27 mg/100g. The inorganic material contents were
1,476.21mg/100g of potassium, 255.96 mg/100g of calcium and 311.41 mg/100g of magnesium.
The saturated fatty acids were 40.73mg/100g and the unsaturated fatty acids were 59.27mg/100g,
among which the linoleic acid was 41.28mg/100g, the palmitic acid was 33.11mg/100g, the oleic
acid was 10.07mg/100g and linolenic acid was 7.92mg/100g. DPPH radical scavenging was 33.9%
of teas that were developed, 2.3% of M's tea for comparison, and 37.2% of indiex material. ABTS
radical scavenging were 90.7% of teas developed, 85.9% of M's tea and 37.2% of index materials,
and SOD like activities were 11.3% of teas developed and 50.5% of M’s teas. The flavonoid
content was 2.6 fold of the tea developed, 2.9 fold of M's tea and 1.7 fold of index material. The
polyphenol content was 33.8 fold of teas developed, 38.9 fold of the M’s tea and 13.8 fold of the
index material. The sensory evaluation compare to the one—time extract and the five—time extract.
Based on the one-time extract, the color were 65.9 % of the five—time extract tea were
developed, 12.8 % of the M’s tea. Flavour were 78.0% of the tea developed and 33.3% of the M’s
tea, tastes were 71.4% of the tea developed, 20.7% of the M's tea. The cart for comparison
showed that while the extract decreased as we developed it, the overall symbolism decreased to
21.4% after five time extracts, the developed tea decreased to 72.1%. We believe that the developed
tea will have a greater effect on preventing and improving diseases as it has a stronger antioxidant
function, more effective substances, and a higher level of symbolism than the comparative M
squared tea and surface substance.

Keywords : antioxidant, polyphenol, favonoid, steaming, Burdock tea

1. M E 7397t w2d A2 shyohd gt @ BHEA,
FE Aol Frlet faidRoe] gol, e ¢
A EANA v, 1EY, G 52 P & 2 yof gitt. I8y Alf dxy B E5
g AHelgor weo gA7p glo ofEe B £ Ui IEA BAY BEss AER =A
2-go] e A9 Boh SAES B9 Aola & =° & YA ot T UL H
Ho Hxtao]l Ay gytAQl ASs Wt 2= 7397t gotA fa4dEol Wol Edtede
Y (Arctium lappa)& =spte] 284 AE2 = 7|5kl AeH4-5].
9 9 ofAlop wEgH o] YALA|RZ 1.5m JEA BAFoAE o ¥ A3 ofkF W T
olg gy Ml 70cm AE AdE A g yAlog oo3l2 Autsie] aha} gko] A
Wom Agozm %E‘r. majos Afdol ¥, A= fFagdie] e3Eet SHue A 2l
olzd, @Iy HE=H, AHZ So] 9T Hi St AW R Atet 5o 71sAT T1ee

P
4 2a= bl ana o gin  AWAE sl LAeel st sl
20| So] 9lth. o5 ARE T, B, 4L
AATHI-3], 24 S9e AN A5
9 $9or AE wWso| wpAm gtk Ak 2. M
e AEor AL Zo] Levold mhk:
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2.2.4, 2 E JFF

Kjeldahl'H[9]ol w2t  Kjeldahl  “&X](Foss,
Sweden)2 A|8E gAtog JidBES| 5 o] ol
4 5o dAAE HRESR oAl &
AR g FARPGERS 7iste] gdEjgdes
stal, fejE HEYoE £57] S/t 34t
o2 mste] FABPGEFRCZ HAste] 3t

E a9

2.2.5. &332 A
A& AAZ 100%=2 sto] 8, Zod x
A, 2lRo] s W UwAE g@stE o

(B)2 2 SHHTH10].

226, 9T AF

Wilson 59 HPLCHe mtat A4 5 g& 50
n{ HAEEAT Yol & 25 mE 7}ste] =]
I OPEYHEHE 50 w7k AL &, 0.45 ug
o] "B el e (Hyundal micro, SW13P045N)
2 oiste] Ag=2 sth BEEE  fructose,
glucose, galactose, maltose, sucrose, lactose=
100 m¢ #HAZSAT FHst] B 50 M2 =<
T oMEYHEH= 100 mi7kA] Aok SA4=4A
2 Table 13 ZtH11].
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Morrison 52 HH[12]9] o=t Al= 25 mg
2 AlEd] FHste] 0.5 N Heh2Ad Akshu
EEE 15 mE 7Iste] HAE Eol Y &
gtste] oh2at o] HMEstAIF . 100C heating
blocko|Al 527t 7F23t & WZsty 14% EF
EFoz2HAMeEre g4 2 mE rtstal H4AE
Eo] Y3 E&ste] 100TColA 3083 7Hsk3
T}, 30C~40CE Yzkst § olaLet Lo |
¢t ZSASHHESR 5 mlE 7Iete] &gty A
o WG & E FolA 2EE olASH &
FENHERCR G4ctl JtATRutE R
m2 Bt B49x7-2 Table 29t 2t

228 F71d AZF

FA FelH13]e] ot A= 0.5 g= 65% &
A6 mlet 30% THEA 1wt A HEZE
Ho do} nfo|g2u} A]2-85)%2] (Ethos—1600,
USA)Z 600 WollAl 3023 At Eallste] 0.45
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ym 72 (Hyundal micro, SW13P045N)2 o
st f= A Eekxur EFEA7Z|(ICP-
IRIS, Thermo Flemental, USA)Z EAs5}ict.
B x4e Table 33 2t

2.2.9. DPPH #tZ £A¥

HAAAA B S5 0% ofet=ol 0.1
g/10 m¢ F==2 3]Aste] Bloise] #H[14]e] o
g oflgkeel  §siAzl 0.1 mM  DPPH
(2,2-diphenyl-1-picrylhydrazyl, Sigma, USA)
900 wet ZF A& 100 W& mfola 2 YR
FHo| Yal 1023 dukeAXl & 23E A
(TECAN, Minnedorf, Switzerland)2 517 nmo]
A FEEE S5k

A% YREHAZE= ascorbic  acid  (Sigma,
USA)E 1 mg/ml s&= AMEstHh. kel
A= 7ot #7335 AtoloA Wl
&5 Tk

Table 1. Analytical conditions of HPLC for the determination of free sugars
Items Conditions
Column Waters Carbohydrate Hi'gh Performance
4pm 4.6X250 mm Cartridge
Detector RI
Mobile phase water : acetonitrile(17:83)
Flow rate 1.0 m¢/min
Injection volumn 10 # 0
Column Temperature 35C

Table 2. Analytical conditions of GC for the determination of free fatty acid

Items Conditions
Instrument Shimadzu GC2010
Column SP-2560(100mn < 0.25mm)
Carrier gas Ny
Detector FID
Flow rate 1(m¢/min)
Injection temp. 210C

Column temp.
250C
1 ud

Detector temp.

Injection volume

100C for 1min 2°C/min(Rate) 245°C for 9min
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R E LD R ES

absorbance of control - absorbance of sample

2979 715

ox,

DPPH radical scavenging(%) = x 100
absorbance of control
Table 3. Analytical conditions of ICP for the determination of mineral
Instruments and items Conditions
Flush pump rate 2.00 mf/min
Analysis pump rate 2.00 ml/min
Rf power 1,150W
Nebuizer flow 25.0 psi
Al 396.152 K 766.491
Ca 393.366 Mg 279.553
Wave length(nm) Cu 324.754 Na 589.592
Fe 259.940 Zn 213.856
Argon flow rate 2.00 ml/min

2.2.10. ABTS =&t £2A
AR B 2228 R4 0.1 ¢/10

me Hrg ZAEsle] ABTS( 2,2'-azino—bis(3—

ethylbenzothiazoline-6-sulphonic acid)) 24 &
AH[15]E S8dt St %, S5l

=2l 7.4 mM ABTS (Sigma, USA)¢t 2.6 mM
AES 1112 Alo] 12~16A13F &< ofF
& 3o "FX|St radical stock solution 1 m{of
Az 50 WAS 7lste] 608 AR &
B A (TECAN, Minnedorf, Switzerland)2 &
s ZASIY. "R oE2E  ascorbic
acid(Sigma, USA) 1 mg/m¢®} Trolox (Sigma,
USA) 1 mME AREstint. st Al 3
7HEeE ARV ST Zpol= Aokt

Ioll F{E

ABTS scavenging(%) =

absorbance of control —

absorbance of sample x 100

absorbance of control

2.2.11. SOD GAI&A &4

HAAAAL £ FEES EA-GAF 45
(pH 8.5)° 0.1 g/10 ml9] =2 3|45}
Marklundz9] #He] w2t ZAstelatie]. =,
7Y A= 0.2 el Efja-git A (pH 8.5
3}t EF4of %91 7.2 mM pyrogallol 0.2 ml
£ 7loto] 25T oA 1083 ol &, IN @4t
1 wWE 7kste] BES-E AAAZ| BE3EA

o=

(TECAN, Mainnedorf, Switzerland)Z 420 nm®f|
A ZEEE S5t PSS Am HUH
oF BHIO] ST Zfo]2 ot

SOD-like activity(%) =

absorbance of control -

absorbance of sample x 100

absorbance of control

2212, & ESRL0|E F

AR B FE2ES SF45ol 0.1 g/10
nl L2 3]45te] DavisHe] 581 et B
ASHATHLT]. &, 314 A= 400 o] delE#
222 (Sigma, USA) 4 ml®} IN $£ASIYES
400 WE ¥ 37C F2A 1A A3t &
BEIFEA(TECAN, Minnedorf, Switzerland) 2
420 nmolA FEHEE SHotAH dRFoR =
S mg/g)& ARESHATH EdtE Lol dbeF
2 A= Hrbel BE7e] 3= ApoolA
fold gfto =2 H3}4ct.

Total flavonoid contents(fold) =

absorbance of control -
absorbance of sample

absorbance of control

2213, 5= AF

HAFAE 2 FE=S SR 0.1 g/10
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m9 FE2 35145} Folin—Denisf2 28514
Z74oklet18]. &, 3]4g Al® 1 mlell Folin
A12F(Sigma, USA) 1 mlE 7tote] 283t & 35
7t At 10% BAPGEE 1 mE A48 7t
st A2ofA 1AIZE B9t WA thy 233
A(TECAN, Mainnedorf, Switzerland)2 700 nm
oo FFEE ScHrt. dxTo=2E ghdit
0.1 mg/mf T 1 mg/md)S ARGttt Z2H|
= 2 AR Jrbret RAEVY] 33 E A
oloflA] fold o= 3T

Polyphenol contents (fold) =

absorbance of control -
absorbance of sample

absorbance of control

2.2.14. a-Glucosidase A3 &4

A2 2 FEES SRl g40.1
g/10 m¢ ¥ 0.01 g/10 md)st a—glucosidase
Adflgo] ot ddn AES shAtHI9 &, F
ZE 0.05 ml, 0.75 units/m{ «a—a2FIA|TIOHA|
(Sigma, USA) 0.05 mf2} 200 mM QM ESHS
A (pH 7.0) 0.05 mE &t 37TColA 10+
7F HAHESL 3 mM  p ~NPG(p —nitrophenyl
a ~D-glucopyranoside, Sigma, USA) 0.1 mE
HA7ysto] 37ColA 1027 BEAIZI & 0.1 M
EIUERE 0.75 m= 9-g-& HFAAAA 405
nmolA FFEE ST AEHe o
Aoz AHESH
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a —Glucosidase inhibition activity (%) =

absorbance of control —

absorbance of sample x 100

absorbance of control

2.2.15. sAX

713 % HAFE 20~25A419] g dishl 303
doR Aol B4y FrpHe SAAZ &
AASFATH20]. Az Blw-& =i, A
PAGAAZ A 10 goll 9 A5 B 1 (S
7¥ete] 587t &% & o]¥x](Whatman No.1)
2 oyste] AzxsiAn Alge P57 1A%
Ao dgHoz Axste] A7te] wE wWshs
Fashslgy 2t 20C=2 ste] Algsht
FoAREL 53] 99 A FoA A wAel opAl
HA 2 2E 188 HOG0m Sl mH A
ot g AFEeleH, Byt BuH AR
Y2 AT, o2 H ARE F7HAAL AAR
A g oh ERA 78RS 5H 71EE AAN
(14 © ofF vimch 23 @ ymch 3H: H5o
o}, 47 © ZEh 5" ofF EFhoz A

Ash w@EATE AR zEMY, e,
A, 2R WG AL BT BrotRS

Table 4. General contents of Burdock tea

Components Compare tea Sample tea
Calori(kcal/100g) 348.85 346.48
Moisture(%) 7.92 8.42
Carbohydrate(g/100g) 717.22 72.75
Crude protein(g/100g) 8.89 11.98
Free Sugars(mg/100g) 28.16 31.93
Crude fat(g/100g) 0.49 0.84
Trans fat(g/100g) 0.05 -
Saturated fat(g/100g) 0.12 0.11
Crude ash (g/100g) 5.48 5.01

_28_



Vol. 36, No. 1 (2019)

H| -8 2p7}h =t
oldz|2]E £49
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s 52112 BaAEsh 99 dnty
S8 7837%, ZTHA  0.98%, A
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3.2. 27|18

Fxte]l B71E FF2 Table 591 o] M
8 Aok IR A7F fAbskARE Ze, YvlE,
d, mtavls, ofd, HEFS e At B4

I1% vtadlsd YEs dFe 955 =8tk

dole v At wolth ERe A
o,

oldd 2l Fe %Y ZAw2 2708
mg/100g, ZE2 2,785.0 mg/100g, " I1dlE-2>
257.4 mg/100g, EL 5.07 mg/100g, 72l 1.5
mg/100g, &7+ 3.1 mg/100g, °otd 3.4

mg/100g, HEE-S 41.9 mg/100gE X5}t

Table 5. Mineral contents of Burdock tea

(mg/100)

Minerals  Compare tea Sample tea
Ca 207.44+3.49 255.96+6.52
Al 3.68+0.21 4.73+0.40
Cu 0.85%0.04 0.70£0.04
Fe 6.04x1.11 8.12+0.32
K 1,707.74+£17.10  1,476.25+41.24
Mg 184.07£2.08 311.41+5.42
Zn 2.32+0.05 2.42+0.31
Na 70.70+0.06 117.60£2.51

Total 2,182.83 2,177.21

3.3. Rl

SJzte] e T2 Table 67 Zo] A
g Aot vlug 2 BE ZFREQAVL 7P W
Aok AR A= v 20 Bee 6.71%%
out ARt e wie Ay ZREQ A} IR
FAOATE We AL £3ROAVL IE2E QAL
ETAesR AR ZEENY] HEeR Held,

g Sl A fEEde ZRER

of e Azt

979 7154

5,3%, Z2ILA 0.0%, F=IAZQA 4.5%,
SHA 9.8%2k1 B sttt

o
3

Table 6. Free sugar contents of Burdock tea

(g/100g)

Free sugar ~ Compare tea  Sample tea
Fructose 18.36 26.27
Glucose 3.00 4.39
Sucrose 6.71 1.27
Maltose - -
Lactose 0.09 -

Total 28.16 31.93
3.4, X|dhat

©-Jzpe] A HARS Table 73 o] HlwW-g 2}
Ho} 7t 27t of 582 =tk I3y nervonic
acide Blw-g Aot Q31 EJERRIA-S JHESH
27 =1 EXISAAE S92 Blug AU =
ot RS ko] Basta kst gifo] A2 AL
93] 71d S5 ARE WHEst= A Fol 4%
AFBLE Q7] g e 2 HQlrt

Table 7. Fatty acid contents of Burdock tea
(mg/100g)

Fatty acids Compare Sample

tea tea
Lauric acid(C12:0) 0.71 0.97
Myristic acid(C14:0) 1.16 1.98
Pentadecanoic acid(C15:0) 0.65 0.74
Palmitic acid(C16:0) 29.06  33.11
Palmitoleic acid(C16:1) nd nd
Stearic acid(C:18:0) 2.85 3.36
Oleic acid(C18:1) 6.73 10.07
Linolelaidic acid(C18:2) 14.47 nd
Linoleic acid(C18:2) 35.73  41.28
Arachidic acid(C20:0) nd nd
Linolenic acid(C18:3) 7.52 7.92
Lignoceric acid(C24:0) 0.33 0.57
Nervonic acid(C24:1) 0.79 nd
Saturated fatty acid(SFA) 34,77 40.73
Unsaturated fatty acid(UFA) 6523 59.27
UFA/SFA 1.88 1.46

Ynd : Not detected
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Table 7. Functional effects of Burdock tea
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2] Azt Eobr RFEFEES NEE Aot
H g 27t ZH7] 11.3%2F 50.5%, =ttt

3.8. Total Flavonoid

P BUFEES ALY Aot vlng A7}
Z¥7y 2.6 fold} 2.9 fold2 H|W-§& 2}9] $tefo]
o Egtovt ApEe Ask Ao Aolz fAk
AFE U o2 oFd AxEEQ] shd4t
(1 mg/md)9] 1.7 fold B} =& Aitolt},

3.9. Polyphenol

el 7t fEA, #A2AE 5o =
s E4do] FfrEo] gloem olF Arol it
st 3 FF AAIREE sk Aor dEA At
[17].

e Aot viag Ae] St B 2E2
2 747+ 33.8 fold®} 38.0 fold2 HW-& 27} =
e

o AL 989 la F47 PZE AL B
Asteel Ao A 2Az 2HHgY] gros
g2tk

ol 2o
32.56 mg/gol@ty Hist
oMol 7154 ATE Helohd Table 737} 2

o

3.10, &s47t
294z1o] M(color), F7]|(flavor), Hr(delicate

taste) @ F9HQ 7] &S Z(overall acceptability)

DPPH radical scavenging, %
ABTS radical scavenging, 6%
SOD like activity, %

Flavonoids contents, fold

Items Sample tea Compare tea Index material
39.3 21.4 44.0
85.9 90.7 47.6
50.5 6.7
2.6 2.9 1.7
33.8 38.0 14.0

Polyphenol contents, fold
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Table 8. Preference for color, flavor, taste and overall acceptance of burdock tea

Compare tea Sample tea
Items The first The fifth The first The fifth
brewed tea brewed tea brewed tea brewed tea
Color 3.9+1.50) 0.5+2.13¢ 4.4+1.63° 2.940.44°
Flavor 2.7£0.49¢ 0.9+2.17¢ 4.1£1.43° 3.2+0.66°
Taste 2.9+ 1.18° 0.6+1.75 4.2+1.24° 3.0+1.30°
Overall acceptability 2.8+1.51° 0.6+1.81¢ 43+1.36° 3.1+1.48

All results are expressed as mean=SD for three replicates.

UDifferent superscripts in the same row are significantly different at p<0.05 by Duncan’s

multiple range test.

A HAZ W ISt 27t 74 =Sk

58] LW o] 7S xE 13 ¢ Ao v}
of Mo Hwg 2 12.8.0%, NLs 2 65.9%,
71 vlmg 2} 33.3%, S 2} 78.0%, +
45 k2 v w-g 2} 20.7%, MEEE A 71.4%2
UelY HIE e $ESE F2F ARl #a
ste] 58] Fof FHQl VS EE 21.4%2 A
St g S AbE AlgG Syt 72.1%E Y
Epict,

o|¢} Zo] H|I-§ Y= 18] ¢ Aoy 5
3 3 A BE S 9dAje] Hlete] we
S Uetiy 55 APt ule AXA 53
£ vug A= ANES o] 14%ef AuhA] o&F
gtet.
Ak, b 9 FehH0l Ve A WA ¢

7t 447, 417, 427, 43802

[e]

It

0
WE

il
7V
il 7

N
N

H!

2} 242
P oStk MEE SYAE st HRATH
W A ot ool Bkt

Hir

-

4,

my

2

¢9E o A3 oW HWHA AE AxTL o
MAFS] ¢-gztet 47 3 71s4d= Bla 24st
Aok ARt P2t A=Y 346.48kcal, T4
3k=  72.75g/100g, @A 11.98g/100g, 3]+
5.01g/100gelqltt. #7158 e 2§ 1,476.21
mg/100g, Z& 25596 mg/100g, ©tIul&
311.41mg/100g ©lth. #Ed F=F2 31.93
mg/100ge] 1 1% fructose 26.27mg/100g |,
glucose 4.39 mg/100g, sucrose 1.27 mg/100g°]

ot LSAHARS 4073 me/100g, 23X 3}A|H)

A2 59.28 mg/100ge]lal 1 % linoleic acid
41.28 mg/100g, palmitic acid 33.11 mg/100g,
oleic acid 10.07 mg/100g , linolenic acid 7.92
mg/100ge]$itt. DPPH vz AAZ2 it
2 33.9%, HIE MARAE 2.3%, ARER
37.2%%¥. ABTS =Hd &A= /NI =
90.7%, MAIxE 85.9%, AEEZ 47.6%Th.
SOD AR 7HERt 2 11.3%, H|w-§2t
50.5%%4ct. EetRolt ke st 2 2.6
fold, MAEZ}F 2.9 fold, Z|&E4 1.7 fold¥et. &
2= 2 RS 2 33.8 fold, MARR}F 38.9
fold, AIZEZE 13.4 fold¥rt. 7|15=+ 18] $H
A 53] ¢ AL H|wsnh 13 9 AE
Eer & o 53] 9 A9 7k F A
et 2F 65.9%, MARRL 12.8%, 371 7pd
b 78.0%, MARF 33.3%, w9t HEe z
71.4%, MARR}F 20.7%, UErstth ool H|w-§&
MARRE $845 53 4iol Fadld 53 F
of A NTEE 214%2 A WA )
WG A gaZol Aold 721%% vkt
olgo] AT S HLE MAR B Am
st gag o) Zoa 4 22 @

=

B ATE 0184E BAEE 55471%
T ALIA IR 5.9

s H

=
AE A7le el s d7Hd .
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