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Abstract

Forty plants used as tea materials were chosen for determining the contents of total phenolics, selenium (Se),
B-carotene, ci-tocopherol and ascorbate. Total phenolics and ascorbate contents were analyzed colorimetrically.
The Se contents were measured by hydride-atomic absorption spectrometry. The contents of P-carotene and
o-tocopherol were simultaneously determined by high performance liquid chromatography using separate
detectors, UV for P-carotene and FL for a-tocopherol analyses. The contents of these antioxidants were as
follows (per 100 g dry plant); Contents of total phenolics in green tea leaf, black tea leaf, oolong tea leaf and
instant coffee were about 7 g and the Se contents in comni fructus and arrowroot were found to be about 4 pg,
which were the highest among all plants used. Contents of B-carotene in eucommiae cortex, persimmon leaf
and green tea leaf were 8587, 6222 and 3652 g respectively. The persimon leaf contained the highest o-
tocopherol content (33 mg) and then followed by eucommiae cortex (26 mg), green tea leaf (16 mg) and
black tea leaf (13 mg) in order. Ascorbate contents were found to be high in green tea leaf (199 mg) and
black tea leaf (117 mg).
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Eh=RUES o}A] 25 mesh A& F3 F FAF wf7}x] -20°Cel
A EF 40%(Table 1)y& A&, 4L, oA FA] A . RSB Do

o7d 3¥oA 99 Alejol] 43l AxF A E/F+= Ao AR FFEY O ascorbate, P-carotene,

O E ZolA, o] & AERE= YAz £ 2 a-tocopherol, Se, tannic acid 5-& Sigma Chemicals

Table 1. List of plants used in this study

English name (Korean name)

Scientific name Plant parts used”

Licorice (313) Glycyrrifuza uralensis R
Mugwort (24) Artemisia princeps L
Arrowroot (%) Pueraria thunbergii R
Angelica (4#) Angelica gigas R
Foxglove (A *] 3 Rehmania glutinosa R
Acanthopanacis cortex (2715]) Acanthopanax sessiliflorum P
Astagali radix (3}7]) Astragalus membranaceus R
Peony (#=}e}) Paeonia japonica R
Cnidii rhizoma (}-%) Cnidium officinale R
Orange peel (7 A) Citrus unshiu P
Quince (23}) Chaenomeles sinensis P
Jujube () Zizyphus jujuba Fr
Comi fructus (Ar~fr) Cornus officinalis Fr
Apricot (¥]]’d) Prunus mume Fr
Citron (+2}) Citrus junos R
Yam (=1) Dioscorea alata R
Ginger (A7) Zingiber officinale R
Ganoderma (%3%]) Ganoderma lucidum Wp
Coriolus versicolor (32]) Coriolus Wp
Chicory (x| #&]) Cichorium intybus R
Solomon's seal (3-Z#) Polygonatum odoratum R
Ginseng (214D Panax genseng R
Cinnamomi cortex (#]3)) Cinnamomum cassia P
Lycii fructus ((7-7]2}) Lycium Chinense Fr
Cassiae semen (A A}) Cassia tora S
Schizandrae fructus (27]2}) Schizandra chinensis S
Eucommiae cortex (F35) Eucommia ulmoides L
Persimmon leaf (1Y) Diospyros kaki L
Green tea leaf (53}9)) Camellia sinensis L
Black tea leaf (¥-3}]) Camellia sinensis L
Oolong tea leaf ($-F-3}41) Camellia sinensis L
Kelp (t}A]°H Laminaria japonica L
Cocoa (ZAo}Hl) Theobroma cacao Fr
Coffee ({F#AH) Coffea arabica Fr
Instant coffee (AAEEAH ) Coffea arabica Fr
Pine nut (3) Pinus koraiensis S
Perilla seed (571) Perilla frutescens S
Walnut (3.x) Juglans sinensis S
Peanut (*3-F) Arachis hypogaea S
Job's-tears (£5) Coix lichryma-jobi S

YPlant parts used are indicated as follows: Fr, fruit; L, leaf; P, pericarp; R, root; S, seed; Wp, whole plant.
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(St. Louis, MO, US.A)elA, Aukaal Ak &
Wako Chemicals (Osaka, Japan)ol| 4] -4} 35T}

£ HlE=A 83 (total phenolics) 24

Az ¢ 1 gol S5 100 mLE 7} 80°CollA
308 F FFAA F oA AV 2 ALY
2 ARyl & dsA 83 §5kS Folin-Denis ¥
H el 2] 73} spectrophotometer (HP8452A, Hewlett-
Packard Co., France)Z o]4-5}¢] 760 nmol|A] §F=&
2315l on] FF-24L tannic acidS- AH&-3151T)

Mz X Yy

AellE(Se) 24

Alm HA e A gAY 2lAstd o 5 g& '
A7) F A4 A 71 500°CeilA of 2427 3
3171 F 10% HCl 4 o2 dA #9523 X194
Aoz Agslgdct. AdE £4-2 hydide generation
systemo] 4-2%] atomic absorption spectrophotometer
(5100, Perkin Elmer Co., Norwalk, CT, US.A)& AH-
st £33}k, A14-¥ gase argon, quartz cell 2
X+ 900°C, sodium borohydride 2F-& 10 mLo]%] .
A2 196 nmellA EAsigch. dels 240 A
¥ 2E 2371 20% HNO; 2o 1647}k o4k
G2zt 23 FHFE A sl ARSI}

HIEFZ 22l (B-carotene) 2t YT-ERT|E(a-toco-
pherol) SAEA

A1 8ol 3% B-carotened} o-tocopherol2 Aaran
3} Nikari 98 $45}0] 233900k 124 AR
o] JdAufe H3Eel~T0) &4 ethanol 30 mL, 10%
pyrogallol/ethanol -8-2§ 1 mL, 15% KOH/methanol &
o 30~40 mLE 713 ¥ i zr]o] st v %5
S8 ZolA 3087 74 AATIE WA F )
o] ZF4 50~60 mLE 7}8le] 24 B Fof] £
3L petroleum ether 30 mLE A3} -F.'—°.H°4—r-°]] &
&haL & A e}sle] wkx]Elc}) petroleum ether3-S ¥
33k}, E3of t}A] petroleum ether 30 mLE- ¥.37
33] whE ZZ37 2% §}3}e] phenolphthalein 2] 4]
oo g TAo] & u7lA] 443k petroleum etherZ
£ FeElgled I Na,SOE2 E3lal A3533lo
n-hexane 2.2 4-3f3le] HPLC F1]& & A1¥-49
22 st o] AP LHe &L P-carotened} o-
tocopherol §5k& HPLC uhy o g FAJEA 3}yl
AHE-El column-d- p-porasil (10 pm, 300X 3.9 mm id.,

Waters Co., Milford, MA, U.S.A)0] 3L o] 54 Sal&
n-hexane/isopropanol (97 : 3, vol/vol)*| ™ flow rate- 1
mI/min o]gjv}. AME-F detectors= B-carotene- UV
(@4 435 nm)ellA] a-tocopherol FL (Ex. 292 nm,
Em. 325 nm)ol| A &4 3¢}

H|EIDI C (ascorbate) &4

H]e}ql C #4-& Hydrazine B]4%e]® 2]A s}
A FA i) A ARE v elal/ZANY
ol & Eghsly FE AU 3t dADE 2R
¥ ofs}slo] JALAE QxeFL9 19g, vE
AL-E] 2. @ 4g-o 2 mL, 24T EEsd3}e| =elzl
4o 1 mLE& 37}, E3ste 37°CollA 3A]7F v
g ohg, dSE FolA YAshdaA] #aked, 2,40
YEZHdsle| =}z 4 1 mLE 24 7l £%
3t A-2ofA] 30~40% WXI3F F 520 nmellA FF
=& A9k

REAFENL I AHAG 3ES 3o #F
2 2= 46% WYt

- EL- Uy

T2 B

AlRE AMR 123 AR 48 P2 (Table
2) S5l we} 2~20%01 ek A, S, A 5
2 17-20%2 £33 BF, 3.5, 3, AY 5L 3-4%
2 8 geo] wig- ok diF, oA, &5, &
N, %, BF 59 ¢ e 77 17.7, 121, 11.8,
6.6, 3.1, 2.8%2] AL2 vehged o] o A7t
2@ Azlel(17.2, 11.3, 12.9, 6.1, 3.5, 2.3%) vl =8}
th. & 52 o)A}, B, LvRl, ook ] a8 §
o] Z+z} 21.9, 12.2, 8.7, 16.1%2] Z 22 ¥ g &d)
B AP E 11.7, 105, 13.2, 6.9%= e} E}_’,:
1}°l7} ATt o] B AER Hex = F

Z 3gene Hd F R ¥ = z}°l

7} o] o2 AR e} vl wd 571 it

Z Hz=d =3 e

#l=A S3E-L flavonoidFrt FE ol %0 eyt
phenol-rr, phenolic acids, phenyl propanoid¥-, phenol

A quinonefF & X} F HEA 24 S
/‘li 100 g2 (%) A, FaHd, -3, A==
EAT Fol o 7 g2 P w3 T, 4%,
g, At A5AY, 23 520891 2843 g 1t}
w22 ESkch(Table 2). wbde| chAlng, 4], A,
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&5 SoE(0.1 g ¢13D) A9 =] AR ske).
B A AH8E 3, 55 & HEA B ke

Table 2. Contents of total phenolics, selenium (Se) and

moisture in various plants (per 100 g)
Total ) Sel Moisture
phenolics® content
® ¥
Licorice 0.77 0.22 9.73
Mugwort 3.78 0.45 9.34
Arrowroot 3.34 331 9.81
Angelica 0.75 ND? 10.47
Foxglove 0.28 ND 7.64
Acanthopanacis cortex 1.12 ND 6.86
Astagali radix 0.50 ND 9.71
Peony 221 ND 9.32
Chnidii rhizoma 0.60 ND 9.32
Orange peel 1.45 0.22 12.64
Quince 2.78 ND 11.26
Jujube 0.58 1.99 17.67
Corni fructus 3.65 3.81 16.54
Apricot 0.79 ND 8.21
Citron 1.41 ND 14.95
Yam 0.17 ND 12.03
Ginger 0.49 ND 19.89
Ganoderma 0.09 0.46 13.71
Coriolus versicolor 0.06 0.45 12.78
Chicory 1.28 ND 9.94
Solomon s seal 141 ND 8.78
Ginseng 0.11 ND 9.43
Cinnamomi cortex 1.17 ND 16.79
Lycii fructus 0.95 ND 11.72
Cassiae semen 0.96 ND 10.14
Schizandrae fructus 0.56 ND 13.21
Eucommiae cortex 2.79 0.23 9.75
Persimmon leaf 2.05 0.22 7.52
Green tea leaf 6.88 ND 7.07
Black tea leaf 6.93 1.10 7.86
Oolong tea leaf 6.71 ND 5.63
Kelp 0.07 ND 1213
Cocoa 2.03 ND 227
Coffee 432 ND 3.79
Instant coffee 6.78 1.45 2.88
Pine nut 0.33 ND 3.30
Perilla seed 0.71 ND 6.56
Walnut 1.10 ND 3.05
Peanut 0.48 ND 2.84
Job's-tears 0.02 ND 11.82
UContents of total phenolics and Se were corrected in the

dry basis.
2ND; Not detected.

27zt 3%, 1%2 bt ot o8 A= 242 o
2%2 s w3 F s A 3] Ede
0.7% a5 e Aeg vehded ol e
T2 B 31.010.8%) vlEld Tt £ ATl &
HEA 24 ko] 29 100 gF 2.8 gl AR ¥
AEg ot 7 52 AA% 23} 100 g 942 mg ¥
¥ Aoz wyslgrl & Bl F WA £
A ekl 38%E o}E BAIX 1.1% B} 36 o)A
=obeh. =3 w3, 23, AL, £ 52 F oAl
23] gleko) 2.8, 2.1, 0.5, 0.02% 2 thE FFALD B
% (4.6, 5.8, 1.7, 0.2%) B} 2~100] A = ket
=3, o] T£9] 44004 Folin-Denis .22 &
A%t & HEA HYE52 gL 0.05~0.67%2 EF,
A A7), RAYE ol e} & HolE nygon®
Maxson¥} Rooney®&= A@AH =}, RFEA, 23494
Bl WeE B2 Ao|rt 222 (0.4~8.6%),
Z w4 24 k] O3 vl AgskA ¢t
a7 A A%k v} glet

el Brat

AAE e AR 100 gF A5Ash Hel o 4
pgo 2 7 Egton U, davtESAY, £24 5
A= oF 1-2 pg FHe] ATk 2 9 e AR
= w19 5ol gl WA Wskrh(Table 2). &
FolA] AeFe] B5g-L 98 5%0] 5k & ATl
AR B Fel Solsle AelE el dhaME
ole] @7 wuw o] glonz the Ashe} vm
¥ %71 9k

B-carotene &2

A8 100 g P-carotene 3 T3, 74, FAHA
o] zbzh 8587, 6222, 3652 pgo 2 Wi ¥ 4
f3ta dlw B2, 7717 o4, il B 2
217} 1499~2248 pg o1%it}. wiell A+, XA, F
=3, 4k, v}, Fx, &, 39, 371, B3¢k, 2o}
3, A3, 23}, i, 6, G4}, A, &5, AAF 5
ol & B-caroteneo] A&EA] WtcH(Table 3). 22t
}E B oA A8 100 gF B-carotene §FFo] &
= o AL 23 ug®, B AL 16 pg® el
Aoz vepydr). B 7l g&L 100 g3 B-
carotene §H3Fo] 2248 g Eoi%l= Ao vehg=T
ol ol AL ® M 31.91(2246 pg) v]£ElH o
Al rhe 897 ugo 2 ohE AR ® B 3(425 ug)
2} A4 Jepgtel. w3k vjAle) 73§ B-carotene
2Fo] 100 g 1499 pgo & T} W 719]® BAx] 123
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ug (8 §F 90.5%)7) vlae] Bo £F Pk w
2chd i Aol7t gl A= et

Table 3. Contents of PB-carotene, o-tocopherol, and

ascorbate in various plants (per 100 g)
B-carotene” cogl;:'- o ascorbate”
(ne) (mg) (mg)
Licorice ND? 0.35 ND
Mugwort 2447.93 773 38.58
Arrowroot ND ND 6.14
Angelica ND 0.34 0.13
Foxglove 1.55 6.08 ND
Acanthopanacis cortex 18.63 0.94 5.36
Astagali radix ND ND 11.87
Peony ND 2.01 30.24
Chnidii thizoma ND 5.08 8.25
Orange peel 195.98 7.44 51.90
Quince ND 3.98 11.51
Jujube ND ND 11.29
Corni fructus 126.15 7.44 1.07
Apricot 1498.79 10.58 4.64
Citron 25.60 6.23 1.14
Yam ND 0.46 341
Ginger 152.26 ND 2.84
Ganoderma ND ND 0.79
Coriolus versicolor ND ND 6.74
Chicory ND 0.43 38.79
Solomon's seal ND 0.87 43.63
Ginseng ND 0.98 1.02
Cinnamomi cortex 169.27 1.59 20.09
Lycii fructus 1519.78 4.88 12.24
Cassiae semen 86.18 8.46 3.37
Schizandrae fructus ND 0.35 5.03
Eucommiae cortex 8586.98 26.07 ND
Persimmon leaf 6221.88 32.65 4.48

Green tea leaf
Black tea leaf

3651.99 15.74 199.46
2162.68 12.71 116.86

Oolong tea leaf 205.95 3.29 4.39
Kelp 896.87 0.35 27.05
Cocoa 1.01 0.56 ND

Coffee ND 3.87 31.19
Instant coffee ND 0.03 3741
Pine nut ND 4.76 0.04
Perilla seed ND 1.13 0.44
Walnut ND 0.96 0.23
Peanut ND 1.30 ND

Job's-tears ND ND 0.15

YContents of B-carotene, a-tocopherol, and ascorbate were
corrected in the dry basis.
IND; Not detected.

o-tocopherol &2

o-tocopherol 82 A8 100 g 71U (33 mg)]
71 #%eH F3(26 mg), HAA(16 mg), T
(13 mg) 2.8 ¥Esich. wkdd 3, 371, o3, 4%,
£4], 9], &F Sl a-tocopherolo] FEF R
¢¥gkrH(Table 3). 3% 100 g% o-tocopherol FeF
096 mg o 2 THE AT $412) 0.84 mgah ¥] 45
slich. 28l Fell Eo]3l= a-tocopherol k-2
(100 g=) 1.3 mg 2 & Mclaughlin} Weihrauch £0]®
B8 694 mg Hrh Su) o4 Wskeh. ol& AJEE
o-tocopherol §aFo] FuUjAka) 9]=-Ake} F-E, Afu]A]
71 & 89l o3 & v] dEos A7t
=}

H|EIQl C B2

vl C ke A& 100 g7 =x1U(199 mg)st
F2190(117 mg)e] 74 ke 74, FE4H, al
2879, XA, 4%, Y2k 5L 30~52 mge 2
vl E=gkrl(Table 3). ¥bdo 3o}, T3, 7h%E,
A%, FF Solle vlehal C7F HE=R] o4sich &
od Foll AH-R 2L A7 100 g3 ®lElE] C7} oF
39 mg =] eyt e AFAELS 20 mg®
E=E 22 mg® Eolgle AR nudgch A7
100 g=% ¥ekl C7} ¢F 3 mg F-5e] il e o]
o2 d7Ake] R wx]el®® 5 mg (¥ ¥ 82%)=
v) 23] 9ol Al gkt thAlukel] o9l vlERl C
ke oF 27 mgyl ALE Jehged] o= e B
322]® A% (30 mg) Brhe tha 29ich whe 100
g2 wEkEl C #£4A7} oF 3 mgeg yehydevl
Wanasundera 5-&% Al41§ ©} 100 g3 EFoll uje}
E72&~24.7 mg (F ¥=F 66~78%) e AL
Basigich w3 7] 5% Tl Eoll= viER
C §reko| (73 100 gd) AlFEol whel 15~34 mg &
Qe Ao pagloy  dpdMe HEHA o
st} ti el Hlekal C o] (100 g) °F 11 mg
d ZALZ Jehged ol & Euw £AX4Ql 8
mg®, 6 mg™ 53} v|Z3 kA vl 2= 100
g vlel] C7} oF 12 mgo & t}E B4x] 81 mg (¢
¥ =k 78%)® vl 2y o A3 Itk w3 B
Aol AR fA1e] vielEl C =S % 1
mgo] &t thE AFAES 77} 60.5 mg (¥ ¥
2 83%)™, 105 mg (-8 ¥k 86%)P0.2 AF3] ¥
A Ba3tgict. SjAd= wE]l C §Feke] 100 g7
4.6 mg o 2 iiehid=d] o} Jd7ALEe]® nugl 6
mg (¥ % 91%) B} w9 dskel. 23, §4, o)
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Al 7He SRo] e A8 5L FAAXY HS 79
sl A& 100 g ©) ¥ X7} oAAkE ER G
A vebhd AL EAAZF, AA o] HA 5t AF
2 vleul O 3% e Algdn) =3 22 4
EYAIgtE |FA 7 el vlel] C kol A3l Aol
£ Hole AL AlE9 &, A, AH A7) ol
QL v|A 4= 9l7] EoE A7

® %

T dlAl A, FEHT = FEA AEF
40F4) thsle] & A B4 vl C g3 v
AW © 2 a-tocopherol?} P-carotene Fek2 HPLCo])
o8, AuHlE e dAFFHE o] &3t EA3)
Kt AlE 100 g3 () Eolle £ =48 22 &
F& 5, FAY, $EAY, QAREA Fo] o
7802 7b 3T A YHE A4-ws) 2o] of
4 pgo g 7pAF Eglr}. B-carotene L F5(8587
ug), Z+3(6222 ug), HxU (3652 pg) 5ol "¢ F9k
t}. o-tocopherol #3271 (33 mg), FE(26 mg), =
2491 (16 mg), T4 (13 mg) £ 2 Fgtow, vlepa)
C ¥3& =3219(199 me)a FA48(117 mg)o] 713
=94t
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