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Physicochemical Properties of Hovenia dulcis Thunb. Leaf Tea
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Abstract

In order to promote the utilization of Hovenio dulcts leaf as food, leaf tea was manufactured and its
physicochemical properties were examined. Ameong proximate compositions of Hovenia dideis leaf tea were found in
both fermented tea and roasted tea the higher contents of wtal sugar and crude protein, In minerals companent of
fermented tea and roasted tea, potassium(K) was the most high amounts of 11,5606 ppm and 11,0846 ppm,
respectively. The highest contenis of free sugar in both teas were mainly consisted of sucrose, the amounts of sucrose
showed |47% and 194%. In case of orgamic acids, oxalic acid and citric acid were revealed 63126 mg% and
66005 mg%, respectively. The highest contemts of total amino acid in fermenied tea and roasted tea were 812.01
mg% and 70972 mg% of glitamic acid. The fatty acids of fermented tea and roasted tea were mainly composed of
40.18% of linolenic acid and 26.92% of palmitic acid. respectively. The major volatile compounds of fermented tea
and roasted tea were composed of 3,7,11,15-teramethyl-2-hexadecen-1-ol and methyl palmitate and the amounts of
those showed 290.1 ppm and 472.97 ppm, respectively. The tannins of fermented tea and roasted tea were 1.02% and
1.26%, as the extraction steps increased the tannin contents decreased In Hunter's color values of tea extract L and b
values decreased, while a value of those increased as the extraction steps were tepeated.
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Table |, Proximate compositions of Hovenia dulcis

leaf tea
Content(5)
Samgle Mosire Cride proan Cnie fa | Toial sumar A
Femrenied tez 979 1831 878 £28050" 591
Raasted tea 945 1984 95 4581048 10%

U Reducing sugar

AANGELAS HF F 4R pEEEE
3 2 Table 2 9 33 2o} &, TEAL F&
a2 7§5'r ZEo] 11,360.6 ppm, 11,0846 ppme2 -}
7 FHslol ddm, ZFE 9,1468 ppm
9,168.4 ppm2 2 Zt7 veEldowt, Mg, Na 2 Zn &

QECERS 3

La %A EH’TEJO% ik 9as L2 3 iz
%%ﬁ& ¥ ORAE gws ¥4 & a3, ZF
7.9652~649.7 ppm, igg 4337.5~455.1 ppme 2 U}

hi RE847H 2485 2 G AL oR
s W 5ane e AN B 2F

411 mp%, vl % 846 mp% 2 TE 750 me% &
o2 =A veged, 2 #2948 AL ZE 963
mg%h, P2l 552 mp% P TE 644 mgh TOE
AZHFrE SrHe get FeFe] AT Ha

Eiya=n
Table 2. Contents of minerals in Hovema dulcis leaf
tea
Contert ([pm)
Sk T M K G W R G &
Fermenied tea 306 37866 11,3606 91468 1386 1112 25 326

Roasted tea 3953 3707 L1086 5184 3766 08 76 Rad

Table 3. Contents of minerals in percolated of stepwise
Hovema dulcis leaf tea

Conlent{poa)

Sl T G om R G &
mm" I L481 T%s52 2585 51 B T 168
F;m'“' Smﬁ B3 6HIIBS %4 S8 M T S8
T;ﬂfi,l 9 W 67 & 17 W4 T 37
Fgm"?m]. i 1505 T A4WS M W T 68
?ﬁ Sﬁaﬁ R4 OWEAS 2667 FL LB T 49
%ﬁn 05 W4 OGS M Ml T 25

P Two g of Hovepia duleis leal Lea was percolated in 100 mf

.. of distilled water far 1 oun at 80T

= Two g of Hoventa dulcis leaf tea was percolated 1in 100mE
of digtilled watet for 1 min at 80T again after removed
first tea percolate 31Two g of Hovenia dulers leaf tea
was percolated i 100 nt of distilled water for | min. at
B0TC again after removed second Lea percolate 4)Trace

UR2| BRI C B

AR HgY C s EAE 2
oS Aok = $Esle) A¢ 133 mg%, 2oz
130 mp®7} 27 #rEo] Aok & F0182 &
opMA 1158 4oz § 979 ascorbic acid
ko] 175.04~380.44 mg%2 o] Yoty Bu
FRoem, 4 FU9L FUT 17 BEEES H
ascorbic acid kol 2,084.7 mg%= HarE)

B3

.H.i e rr

—119—



-

ZF fEige) devgs 2
"Hﬂ" A= Table 4 3 59} 2ot &, Baas} &5
) A sucrose?} 2ZHzt 147%9F 194%2 714 ol 3
fHe] 21932, fructose, maltose, glucose?] o2 1}
Elto o, thamnosed} xyloses ST 21 @atoh
A299 A% fructoser} LERS} BSale) A
030%¢} 017%2 7b¢ 1A veigon, A&3prt
FHESFE O ko]l A Pastath 3] F(16)e]
B3 A Fae HuTe A glucose 1317
mg%3} 17.82 mg%, sucrose 5.95 mg% S} 331 mg% %
fructose 5.85 mg% ok 4.62 mg% 7} REe| oo, 2
% gluweose?} 7 =4 Vgt n @ aslgds

Table 4. Contents of free supars in Hovema dulcis
leaf tea

Conten!{%)
Sanpi Sucrose (uecse  Frutose  Maltose  Rhamnose  Xylose
Fermented tea 147 050 100 088 ND'  ND
Rossted tea 1% 07 4 11 ND ND

U Not, detected,

Table 5. Contents of free supars in percolated of
stepwise Hovenia dulcis leaf tea

(o)

e Tl e Ouve P Mine Ramse K
F::u::eu TS S (R ] NN
—— m DO M N N N
1;::0::9 NN M M M N
m” W W W W W
Rt |a m woOOW M 0 N N
m;, NN 0 0 N WD

" Two g of Hovenra duleis loaf tea was percolated in 100 né
ot distilled water for 1 min at 80T

Two g of Hovenia duleis leal tea was percoiar.ed m 100mE
of distilled water ['ur 1 min at 80T again after removed
first tea perculate "Two g of Hovenfa dulcis leaf tea was
percolated in 100 mé of distilled water for 1 min, at 80T
again after Temaved second tea percolate * Naot detected

e

SAAGF-AALY] 7 BES 2% e Table
63} g}, 2, WAL A$E oxalic acid(631.26 mg%),
citric acid{445.31 mg%), malonic acid(310.47 mgH)%=c]
A3, BEAe HPE citc acid(660.05 mg%),

FUEALREEHA ATH A1E (2000)

oxalic acid (424.89 mg%), malonic acid(362.16 mg%)F
oF Bkt BAAS R 9 F/4E omlic
acid, citric acid, malonic acid it} 3 F(20)°] Bz
3 7AYo Fr]ARL galacterome acid, malic acid ™
oxalic acid 3%R/7} FAHReH, & 52N Bu
3t =3 ol fumarc acid, ctric ac1d malic acid,
02 F 6%

maleic acid, oxalic acid, succinic acid

FAHNEE, AL FF0 geb fr14ke 246
aralg Bk
Table 6. Contenis of organic acids in Hoveria dulcis
leaf tea
Organic. acids Content{mg%)
Fermented tea Roasted tea
Pyruvic acid 421 0.17
Onalic acid 631.26 424.89
Malonic acid 310.47 362.16
Fumaric acid 18.57 376
Succinic acid 69.12 24.90
Maleic acid 69.39 1107
Malic acid 12046 125.35
o -ketoghitaric acid 1349 10.86
Citric acid 44531 660,05

27te| ofojdt Fek

AAURLR Y obrlesr P BiT due
Table 75} Al &, TAAYG HEAY o=t F
e zhz} 7387.64 mg%ot 6,428.78 mp%2, A Ao
A4 gluamic acid 812.01 mg%. aspartic acid 660.61
mg%, leucine 64365 mgh < O.8 EA eI E
259 A4e HEAS oiErAE 70972 mg%,
58395 mg% 9 37079 me% £L=2 eyt
d FNE HaY AHA7E 2EEe olomis
2235 A5} glutamic acid7} 56.14 meg% = 713 =9t
3, 2t th3-2] arginine, threcnine o2 TF-5o 9l
o Bustgch

wte] Klat =4

AAFAN F2E ATSE GCol 23] B4
ael 2 A4S Toble 80 LEhAGITh %, 9% 2
8 Ak linolenic acid®} palmidc acidz W& A2}
Bozd)A 7zt 40.18%9) 19.60%, 2083%S} 26.92%
2 Jeieth A S0200] X2g $ak AFE A9
¢ 9 £ Fo AR 2AE F=AE 3
lauric acid(52.86%)¢} palmitic acid(2.49%)8) <o & 3
#He stz raEgc
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Table 7. Contents of total amino acids in Hovenig
dulcis leaf tea

waas w48-E 9 - F9E 43, AN
© hydrocatbone & 35, alcoholf 17, ketonef 15F,

Amino acids Content(myp %) aldehyde$ 16%, acid5F 8, hetero 2|8 FEF 8
Fermented tea Roasted tea o o I N .
Jem—— 0l 305 7 phenolfy 238 X¥F F TIEY FUIAEA F
c ach . .
Threonine 37635 349,19 e, At M hydrocarboneF 10, alcohol
f]fi'ﬁM_ 3 g‘ggg 33;% F 17Z, ketone® 118, aldehyded 13%, esterd 8F,
il . 2 . 2
Pm]ﬁc ac 38028 43626 acid® 6%, hetero iaﬁ}ﬂ% 5%1’]‘ phenol% 1%%
Glycine 416.68 36236 EEFE F 71FE YT ol Zo] TAHEY
Alani 537.64 459.49 - w .
Cystine 13390 108,79 TR ARAY Aot BEFHoz $HHY )
Valine 44238 402.33 E 94 3= gi9lolg Alg =)
Methionine 184.52 38.55
Tsoleucing 420.13 359.53 — -
Leucine 643.63 570.79 [ TE. RERCTED .
Tyrosine 32084 246.54 Faapeas -
Phenylalanine 61040 483.66 1506021 §
Histidine 219.25 201.16 J—
Lycine 34759 382.87 o .
Argmine 340.77 377.78 sarom
Total AA 7,387.64 6,428.78 b w00 000 .00 30,00 109 ¢ 120w
Total EAA" 3,244.17 2,808.08
Founcance TIC KYSAM-RE D “
U Fesential amine acid(Thr+Val+Met+Tle+Leu+Phe+His+Lys) . £ B
Table 8. Fatty actd compositions in Hovenia dulcis !Ammj "
leaf tea ‘ .
Relative area(%) '; EERERA AR 3
Corpanents Fermented tea Roasted tea }ﬂne“sn P ga‘uo IIdszm: 100 00 120,00
Lauric acid 2,99 259 Fig. L Chr i i
i acid g L omatogram of volatile compounds in fermented
gyh?usgs :Ellg 13:’3 2353% tea(A} and roasted tea(B).
Stearic acid 3.93 6.68 .
Oleic acid 0.96 12.50 Table 9. Volatile compounds of fermented tea
Linoleic acid 7.80 750 manufactured with Hovenia dulcis leaf
Linclenic acid 40.18 20.83 Peak Cotents | Area
Behenic acid 1.33 352 Compounds” %paak
Othe 0 e, (ppem) (%)
i 2007 1844 [ 6Mathyl - hepenZ-ore 1012 070
2 Tetramethyl pyrazine 4528 315
QiAtel 7MY EA 1 byl hewadiene 82 3P
= e lew e 4 35-Octadien-2-one 578 19
dARYeE A2 wads oae grgy 7 Sl ufnl i L
e 6 6-Methyl-35-heptadien-2-one A 213
o Ha]. = 1 1
& 22 - FAY Ao g 134 Table 9 R 10 T 5 Shvineiyl phtulene 3893 270
o &, GEGG A gr)AEe % 21F o 8§ Geryl acetone 10620 8
nFo) 29 FARUE YEAS A keoneF 85, 0 Bl BEo s
o , . Hedyearyal 5949 41
alcoholf+ 5%, hydrocyclic compound¥t- 4%, acidf 2%, Il Vendilorol 0435 1%
7le 1F % 3,7,11,15-tetramethyl-2-hexadecen-1-0l - ©] 12 610,14 Trimehy|-2-pentadecancne 135.08 938
29010 ppmoE A% BA VERE, BeAs 29 15 ek X914
; = 14 Selinens 8728 606
= = = =
esterﬂ-.l(]o, alcohol /- 4<F, hydrocyclic compoundy 3 5 I B 55
-, acd® 3%, aldchyded 15, ketoneH 1F & 16 Eudesmalsomer) [aL82 707
methyl palmateZ} 47279 ppmo 2 7% &4 el 17 Decanoic acid 2085 150
- . - . 18 5677 Tetrahydro-2(4H)}benzofiwanone. 5325 370
) g |2 1E =alo] grAze
E‘]’ 51 } H( 3324)7}‘ i-l"l_. "lx}“—-] or W.o‘f‘ 9 D i acid B8 544
gBl'anlO], berlzy]. alcohol, 2—phenylethanol gl linalool AN 371115 Tetramethyl-2-hexadecen- 1ol 2010 015

oxide o8 1 F gemniol §o] 717 Ze] FF

Hof qign Huagd A7t Rud FER9

¥ Compounds isclated from water extract by SDE method.

—121—



6 FHEALR-EEIA ATA A1E (2000

Table 10. Volatile compounds of roasted tea
manufactured with Hovenia dulcis leaf
Peak I Cortenls ~ Area pcak
o Compomd o %)
1 2-Hexenal 3.50 080
2 FHexen-1-0l | 1.57
3 Furrfumt 1374 09
& 5Methy! forkl 1724 L7
5 2-Fman methanot 1941 .38
6 12Dihydo-L58wimethylnaptilalere. 2002 142
7 Methyl 2-hydrogy berzoate 2960 U
B Methyl dodecancate 073 148
9 trans-Geraniol 3564 13
10 Goramy! aottote 77 126
11 Bexanoic acid 2554 1.8
12 Medyl tetradecancate 17333 124
13 Mehy) pentadecancate 174 128
4 610,14 Trimethyl-2-pemadecarsers 2645 L3
15 Methyl pelmitae MmN
16 Methyl heptadecannale 1049 075
17 Methyl octadecancate 2415 17.18
18 Methyl-7-ouadecenoate pag 16l
19 Mehyl 8 11-octadecadiencate 4549 34
20 Dodecanoic acid 1’7 276
L 37,11,15 Tetrameshyl-2-hexadecen- 1<l 12540 3.93

" Comprunds 1solated from water extiact by SDE method

AR gXs) Aedy gl FEs BEE 2
= Table 113} ft) &, CEAY A9 L02%, £
A 126% 8 vepdon, O FEddre wad
91,2 9 3z AEdo)M 048%, 033% DL 0.12%2
UEhgD, Beas] AL 061%, 036% L 021%F
veht FAEA5rt el wet o ekl HA
FHadtedoh wgh deeje] Rad umyael 25
tammin$ o] 0.39~1.63% = e the B8 oi
Aole YEE I FHAHE T vehisich

Table 11. Conients of tamnins in  percolated of
stepwise Hoverua dulcis leaf tea
Tannin{%)
Treatment Fermented tea Roasted tea
Leaf tea 1.02 1.26
First tea percolate” 0.48 0.61
Second tea percolate” 033 036
Third tea percolate™ 0.12 0.21

Y Two g of Hovenia dulcrs leal tea was Percolated In 100 m
of distilled water for 1 min at 80T 2 Two g of Hevenia
duleis leal tea was percolated 1n 100 m! of distilled water
3fg)r 1 min at 80T again after removed first tea percolate

Two g of Hovenia duicis leal tea was percolated in 100 mf
of distilled water for 1 min at 80T again after removed
second tea percolate,

AR HEYS| M

AT A4 HE2de Ax HIE F43 Az
T Table 128} 2T} &, 2haate] 7S Lk 10157~
9093, agt 0591004, bt 0.19~-0093 JEbsdch
Hoale] M Lz} 100.09~100.03, agk -0.06~0.00, b
& 006~-000% FEFIF7F FAMETER BEE, B
74 2T Lge $asda, age Frislded, b
#e frAdes 492 e wis dizew] B
g siselale] Avx AEEFIE 29 g
Lat 2 bike] Z4sks AwS ezt Bas)
Frt.

ol o

et

Table 12. Chromaticity changes of percolated stepwise
ferinented tea and roasted tea

Fermented tea

Reasted tea

Treatroend

L a b L a b
First percolate” (0157 091 <019 1008 006 006
Second percolate” 1002 000 +001 10006 002 400
Thed percolre’ 5993 004 009 10003 000 002

Y Two g of Hovema dulcis leaf tea was opercolated i 100 mt
ol dietilled water for I min at 80T * Twe g of Hovenia
dulcig leal tea was percolated 1n 100 b of distilled water
gg:r 1 min. at 80T again after removed f{irst tea percolate

Two g of Hevenia duleis leaf tea was percolated 1n 100 me
of distitled water for 1 min at 80T again after removed

second tea parcolate
2 o

HNIEAL o3t AFo2Mg gEes ¥
ol7] #g A3ty dgoz IANUELAES AlzE
of 1oejEletd 4L zAG Ade ohed 2ok
BAGTAA durdR B SEAS BHSA BR
F Zutdge] A veEden, RIS O
3ol Bedels ZEo| 115606 ppm 110846
pomes b3 A e, 9F0%7h 248
wet BAHeE paaE AL HAD fEGL
daael £33l 2% sucrose’} L47%2 1LM4%E 5
A vhebsten], dEA5r bl o) e
A%g vepSid f742 LEAtel HS oxalic
acid7} 631.26 mg%, B civic acid’} 660.05
mefE 74 B2 e ohlwabe wEAS ¥
& 25 plutamic acid7} ZHZF §12.01 mg% 9} 709.72
me%%E  EA JERer, FAREE @E A
linolenic acid7} 40.18% 2, HE-23+ palmitc acid7}
26592%2 EA VbR B4R GEAdAE
3,7,11,15-tetramethyl-2-hexadecen-1-ol©] 290.10 ppm, &
& 3}d| A= methy] palmitate?} 47279 ppmoz 743

—122—



=4
L02%%} 1.26%2 Jehgon,
ot} Azt
e REIAFA)
AFHE 2, aghd

L olgk (i97) %
- HE A (

10.
11,

12.

. Takai, M., Ogihara, Y.,

. Olama, Y., Ishikawa, H.

CHEE (0990 HA A F Fad

- Hfd Y,

st o|stEka E4 ,

e

L iy

el wEY BRI 2z
HE3 57t F7E
Rashe BEE BT, PR Huust
F7heel web Lak 2 bE3E F
F7r R

[k

=

g Emgh
(1996) 34 A=A ZI
i, p2
A, JE,

A wAzd A

WEHA}, p.4T6
AgstuE

¢

St o A% (1998)
&, p.5078-5081
Htaka, Y. and Shibata, 5.
(1975) Peptides in higher plants. 1. Conformation of

) Fepha

U

frangulanine.  Chem.  Pharm.  Bull, 23(11),
2356-2559
. Inoue, 0., Takeda, T., and Ogihara, Y., (1978)

Carbohydrate structures of three new saponins from
the root bark of Hovenia dulcis(Rhamnaceae). J
Chem. Soc. Perkin., 1289-1293

Ito. Y., Hayashi, Y,
Endo, A, and Watanabe, T. (199%) Effect of
exttacts from Hovenia dulcis Thunb, on  alechol
concentration in rat and men administered alcohol.
Elzv”‘%"#i B 4B(3), 167-172

R - |
A};}]a—}ﬁ ,H/\}n;}-_r]li 2, p58

. ADAC. (1990) Official metheds of analysis. 15th

ed. Association of official chemists.
Washington. D.C. p 1017-1918

H71E (1998) F=gab Hispe} w3l o
FYE. FABALAFEGEA, 5(1), 5763
RAAE R (1994) AL T, pT90-79]1

Choi, JH., Jang, 1.G., Park, K.DD,, Park, M.H. and
Oh, S K(1981)

chromatographic determination of free sugars in

analytical

High preformance liquid
ginseng and its products. Korean J Feod Seu
Technol,, 13(2), 107-113

Court, W.A. and Hendel, 1.G (1978) Determination of
non-volatlle organic acid and fatty acid in flue
cured tabaco by gas-liquid
16, 314-318

chromatography. J.
Chromatogr. Sci.,

13,

14.

15.

16.

17.

18.

19,

20

21

- FHA4E (1990)

g,

Metcalf, L.D., Schmits, A.A. and Pelka, IR (1966)
Rapid preparation of fatty acid ester from lipids for
gas chromatographic analysis. Amal Chem., 38(3),
514-515

Maarse, H. and Kepner, R.E. (1970) Changes in
compasition of volatile terpens in douglas fir during
maturation. J. Agric. Food Chem., 18(6), 1095-1097
Liken, S.T. and Nikerson, G.B. (1964) Detection of
certain hop oil constituents in brewing products.
Proc. Am. Soc. Brew. Chem., 5, 13-17

g, Az, 2A47] (1983 & Az F9 F2
Ay e W), DEIFALREA, 122,
99-103

Weis), THE, WL (1987 B Frl4E
o Jf_ AT PYEHFHE, 16(2), 105-108
L olE%, AEA (195 FF opAY A
A7 §FEssA), 28(3), 200207
IR, Y, 43T 53 A4 (99 Y
gl aratal A, 24(5), 720723

. TEA, R, wiwE, A4
F3E 49 A w2 AR ¢

(1998)

= A E3l5h8] 7], 30(3), 529-534

AT BEF, AL, £99, 2% 199 %
22U Ge $TR olghaA US4 &

@& 97 GTANVEAAIA, 9d), 411417
F8%, 428, U, olEA (1996 FER A

2E 90 £4 2 £29 %G 24, P
AgrsstE =], 11(5), 635-641

A48, uRe 196 Aa H3e FrHE
b= ok kel g =), 25(3), 478-483

- HAE (1991 Pt Algm e AR @

& AT PIAFHSGA, 23(1), 98101
F33psh oRe W4E B2
X ETNE3) A, 22(4), 405410

A, AT, 4B (1998) vz
AZ @ 7 ool By FUEALREGY
), 5(3), 262269

—123—

(19993 11¥ 209 HF)



