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Abstract

Jehotang is a cold traditional Korean drink made with honey and several ingredients used in traditional
Korean medicine. The ingredients include Fructus mume, Fructus amomi, Fructus tsaoko, Santalum album and
honey. In this study, Jehotang and its ingredients were determined through the analysis of antioxidant activity,
total phenolic content, a-glucosidase and a-amylase inhibitory activity. In addition, quality characteristics of
Jehotang made by a traditional recipe(Yeonmil) and a modem recipe(double boiling and boiling) were also
compared in terms of pH, color and sugar content. Total phenolic content of extract from Fructus ammomi
was found to be 120.45 mg, and Yeonmil recipe was discovered 152.66 mg equivalent of gallic acid per g
of extract. DPPH free radical scavenging activity were Feuctus amomi(93.13%) and Yeonmil recipe(56.44%).
The Fructus amomi extract showed the highest a-glucosidase inhibitory activity(89.51%) at the concentration
of 100 pg/mL. a-glucosidase and a-amylase inhibitory activity of boiled Jehotang were 52.38% and 72.52%,
respectively. These results suggest that extract of Fructus amomi has an antioxidant activity and antidiabetic
effects. Yeonmil recipe is useful for antioxidant effects more than the others. Also, the double boiling recipe

has an excellent antidiabetic

effect.
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3 52 Boste FAlEC|t(F9 5 2004).
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ZgHo 10% =S o H7iskach
. FEE M=
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28 WE FEsdn.
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3. Total phenolic content

Total phenolic content:= Folin-Ciocalteu™ =
583+ Swain T2} Hillis WE(1959)2] WPl =
gt SAIoth FEE 150 Lol S/ 2400
pL9} 0.25 N Folin-Ciocalteu phenol reagent 150
ILE 7FeE & 333t whgAIZATE o] & 1 N
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sodium carbonate(Na,COs) 300 uLE 7}3ke] 44
ol 2A17F WA AR T 725 nmellA] FHEE S
Aottt EFEE Z gallic acid(Sigma Chemical
Co. St. Louis, MO, USA)E AH&-at3]th & &
2Hdgk < Total phenolic content< mg gallic
acidimg GAE/g)S.2 33| HtEsle] A2 Hd 3k
o2 Jehlslch

4. DPPH free radical 2~A
1,1-diphenyl-2-picrylhydrazyl(DPPH) free radi-
caldll that &7 &3}= Blois MS (1958)HPH <l
ot S8tk 25 0.8 mLell DPPH sol-
ution(1.5x10-4M) 0.2 mLE 7}ate] wukgl o}
2leo] ohael A 3083 WA F 517 nmell A &
FEE STk AREE HUbeA &L Uz
ol-g3lo] ME-&=2 YehQlom,

e Aesle] de Ao Hitdt gho =

=R

3%]

Fructus mume (15 g), Fructus amomi(l g),
Fructus tsaoko (0.5 g), Saatalum album (0.5 g)
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Grinding

| Put through a 50 mesh sieve |
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Add herbs and
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<Fig. 1> Manufacturing process for the preparation of Jehotang
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DPPH free radical scavenging activity(%)

sample absorbance )
control absorbance

x 100

5. Reducing Power Activity

Reducing powere Oyaizu(1986)2] Wl &=
skl S5tk SRl 8algt A5 2.5 mL
o] 0. 2M sodium phosphate buffer(pH 6.6) 2.5 mL
9} 1% potassium ferricyanide 2.5 mLE- 7|3} o}
50T  F8ZoA 2083 WREAIZATE 10%
Trichloroacetic acid 2.5 mL #7}3F wkg--&
3,000 rpmo|A] 1053 YA1E-2](Combi-514R,
Hanil, Korea)sta 33 5 mL F 3t S/HF 5
mL9} &3 T3 0.1% Ferric chloride 1 mL&
7¥ste] 700 nmell A &3 %(v-530, Jasco, Japan)
2 2950 aagon Uit

6. a-amylase inhibitory activity

a-amylase A|3&4 742 Megh RB 5(2008)
o] HhHE o] 839t} Pancreatin 212 «
-amylase©l] 3+ &AL starchs 7|12 = 3}
o] Z43IAth 0.01 M CaClLE F#3H= 0.5 M
tris HCI buffer®l] starch azureE AEAIZ]l & 5%
Bk o] Az 7]A M 37CAA 587t in
cubationdlo] Aol A2}

@ AR

.=l

0.2 mL®} g-amylase 0.2 mLE 7}
714 starch azure-&<Y 0.3 mLE 7}8lo] W& &
AN T AAE24T, 3000 rpm, 5 min)3dle]
595 nmelA el FFEE SAct] B
Alss Stk

&
i3
[e)

ON o 2L

Inhibition activity (%)

(Hx=72 O.D— A 5] 0O.D)

FEATNY;) x 100

7. a-glucosidase inhibitory activity
a-glucosidase A& =3 Zhu YP &

(2008)°] WS S&aton E4as ERER

B AR a-glucosidaseE A&, 7182 p
-nitrophenyl-a-Dglucopyranoside(pNPG) & A}-8-3}
o]  pnitrophenol  AAAAHFE SHITE
-glucosidase 10 pLoll Al& 200 uLE 78k 37C

ol A 583t incubationdt ¥ 1 mM p-NPGE- 200
uL 7ot A=A £3ek tha d2ollA 208
e WEEAIZTE 1 N NaOH 500 pLE g wh&-
< SAA 7]57_ 50 mM phosphate buffer(pH 6.8)Z
FZHIE 1,500 L7} H == 71ske] 405 nmel)
A FB=E 73T positive control 2 acar-
AHEst o™ Bk £ p-nitrophenol AJ4
Zo] TFF 0 2 HE o-glucosidase®] A3l &4

] =
= é‘xé O]'M

bose S

Ihibition activity (%)

--(82

j PNPB3 7 )] 100

PNP‘@H%
8. Z&8H
1) pH

A 'S Ao 30837 HA]g T pH me-
ter(pH meter F-51, HORIBA. Japan)% 33] W&
SAste] 1 gt = YRl

2) €

ATRE 0~53% WA  GZA(Pocket
PAL-1, ATAGO, Tokyo, Japan)Z ©]-&3tc] 33]
W 2l o O HiEgks VeI

3) ML

A z'e] Az A2FA|(Colormeter CR-300,
Minolta Co. Osaka, Japan)E A}-8-31<] L(Lightness,
M%), a(Redness, 2 %), b(Yellowness, &%)
o] Az ke 33] W Sgh § watgko 2 e
ydct o] wf A-8-gF 5 WA ¥K(Standard plate)
ol L, a, b 3 2+ 97.26, -0.07, +1.86°] Atk
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9. EA

BE 2z9] FAAEl= SAS package(Stati-
sical Analysis Program, version 9.1)& ©]-8-3}
Bt (Mean)¥} FFUAKS.DYE UERAAT 2}
AT 7te] folA HES flste] A
#2(One-way ANOVA)=S A8t o ALEH
522 Duncan's multiple range testE 2 A8} Th

o Zi & n&

1. Total phenolic content
A& de] xso] e

sy 2he o

Akl &4, et 5 ohe g s vEh R
2 dsA B2y kst 24 11o] Aol
gk B AtEe] Yo t (Hwang CRS

2011). o]# 7 A
contentE FAFste] kst G4 & HAle= A8
2 ALgstaz) skt - A d oA = Total phe-
nolic contentE 573}7] 213l gallic acid& 7]
B2 7 sho] HPAES -Vo gt & mg gallic acid
(mg GAE/g)o.% 38| Wh53ste] & Fatow
Yepfidoy. 1 A3 /‘}J Z3}, 9, “uu}ﬂo]
Z+7} 12045, 104.82, 83.33, 77.82 mg GAE/g =

2 ARle] 7 & AE & F th Alsw Zﬂ

v

A
140
a
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b
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100
[
1]
E‘.j 30 ¢
3
w G0
£
40
20
0 : : :
FM Fi F§ 54

Faksl 9 g 24 237
2 AEAA ZWHed QiR
WnHH(152.66 mg GAE/g)°e] S8 (143.43 mg
GAE/g)elut B5F Fol= ®H(96.20 mg GAE/g)
Hop o #=4 YeRgth

2. DPPH free radical &)1 &4
DPPH 2AGEE S A
Figure 39} 2t} A58 2] 52| DPPH free radical
AA 2ABARLS ARl 23}, Qnf|, wittgko] 7}
93.13, 90.91, 54.78, 40.98% 2.2 YeR} ALl
o] 7} =& 2Ae S UERITE Alnwe A
521 cule] duixl AP AR itsket
gt a2 ksl 715 S 7 = citrond}
blood orange FZEXt} 219] etanol FEE2]
DPPH #}t|Z 47]50] o] Hold< & =+ ot
(Jeon YH 2010). ¥ +3E2 70% acetone =0
] L-Ascorbic acid 2t} 713t gjo)d A7 5S K
Ao M(Kim TH 2008), °F&21E9 23 4t
3t 237} 9= Ao g deA tkJung SI 5
A
44

rr

radical

e, 25 el U, 290l 47 56
48.48, 49.77% 0.2
TAgnjuge] 71 = £7%S B

HHE

n

Yeon-mil Double boiler Boiling

<Fig. 2> Total phenolic contents of the ingredient extracts of Jehotang(A) and Jehotang with different recipes(B).
The total phenolic contents are expressed as gallic acid equivalents(GAE). FM : Fructus mume, FA :
Fructus amomi, FS : Fructus tsaoko, SA : Santalum album L. Means with different letters are
significantly different(p<0.001). Values are meantS.D(n=3).
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<Fig. 3> DPPH radical scavenging effect of the ingredient extracts of Jehotang(A) and Jehotang with different
recipes(B). FM : Fructus mume, FA : Fructus amomi, FT : Fructus tsaoko, SA : Santalum album L
Significantly different from the ingredient extracts of Jehotang at p<0.001. Significantly different from
Jehotang with different recipes at p<0.05. Values are meantS.D(n=3).

3. Reducing Power Activity

giksl 248-o] ofe] 712 715 FellA &4 Ab
2% 2D FE7]d AAE Fojsle SYE S =
Aato] gkl &S A sk FHoR o] 83
T on, Fdeo] FFE A JMgA o
Hug ikl ggo] &
=E YehdthLee BB % 2008). & A 3oA |
SH AR A HE =73 A= Figure 49

[e)

=
Tk b e BRYS B A0l FEEBE

M F& FT s

<Fig. 4> Reducing power of the ingredient extracts of Jehotang(A) and Jehotang with different recipes(B). FM
: Fructus mume, FA : Fructus amomi, FT : Fructus tsaoko, SA : Santalum album L. Values of column
with different superscripts(a~c) were significantly different at p<0.001 by Duncan’s multiple range

tests. Values are meantS.D(n=3).
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4. a-glucosidase inhibitory activity

a-glucosidase©l] 3+ A8l 52 €H=3lE 2 o]
T HAILSS A F o] I S 54
Ho g o] 2ETKGua et al 2006). positive control
£ acarbose S AFE3IG T A SHR AEQ <l
ARRL, &3}, wieek) 7 el e Al Se
9] p-nitrophenyl-a-Dglucopyranoside & 7] & 2 A}
83t a-glucosidase Aa &7} 23 A}, ARQIF}
BT Fole 2 Wl 7MY 2 Asles B
o] FtHTable 1). 100 pg/mL FEolA AZ&
A=Y ARRL, 23, vl widkako] Zt 89.51,
81.60, 19.04, 1.60% =°.= Uelyit). e W
o W2 A28 a-glucosidase A3/ 10%
TdA S AEE BT B Ax
A '] 52.38%= 7HE w2 Ad] A& e
oo, enjd-AUnHyg oz Az A5
B 46.30%, +BH2 46.01%2] A2
BRI Az gl FAEQ] 2= Ko BS &
(2004)2] Kol w2 Qulj7| X|HF Alaze] Rs}
& AAlsks B4 ded RIS A=
45 Fevha A3tk Zhao ZR (2003)
£ alloxan®] FolZ Q13 GE ARIFEE F
A2 FA 5] /A=A BastAth Al o
ARIZF Z23te] & ] 58T a-glucosidase
Al EA= =4 Aolgt AHEnk

©

5. a-amylase inhibitory activity

a-amylase = ©8HE9] o-D-(1,4)-glucan A3+
= wollshs AR A BE, VAR, 2% 5
o] &rslhE A A Ql E4o|tHKim JH
S 2007). a-amylase #3l|€/d ZA3}= Table 19+
2t} A58 A 82| a-amylase A4 A3t 50
mg/mL FEol A AlRlo] 92.41%% =& A3
< Bk xg] WS G Alaw oA #
ol Wol a-glucosidase$} a-amylase2] &A1&

oAl kAt

6. NSEe EEEYN

AsEe] pH, % 9 M= 5% A¥}= <Table
2>¢} Aot A s ' At et SRR wjde
F5ote] BHE Qn
o] 714kl 98] Y& pHE YEhE Ao s B
O1tKYun SJ-Jo HJ 1996a). Al 7} A& &<] pH
BE 2958 =93, FRYC] 2982 fo]H o
2 7P =TKP<0.001). Yun SIZ}F Jo HI(1996b)
o] Alz'e] pHE 32282 SHHUT A7
e 25T AFE Y1 25 29 Alee
o] 15.3 Brix%® 7M¢ =skorn, FEHol 10.3
Brix%, LA uH]He] 9.5 Brix% 2 Y=
7} 74 EITHP<0.05). & ok BS Yy uh
EQS® Bt (H)E wEe] 34
AUnEEy SR Ho A5E BE

i=]
Rle
Y 2l Al s’ dwr

>
%
Jo
i)
2
9
rr
£
A

N

l

<Table 1> a-glucosidase and a-amylase inhibitory activity of the ingredient extracts of Jehotang and Jehotang

with different recipes

a-glucosidase Inhibition(%)

a-amylase Inhibition(%)

Fructus mume 19.04+0.52° 23.18+0.46°

Ineredi Fructus amomi 89.51+0.52% 92.41+1.56"
ngredient Fructus tsaoko 81.60£2.72" 29.88+1.14°
Santalum album L. 1.60+1.26" 15.010.38"

Cooking Yeon-mil 46.30i3.79: 58.5241.82"
Double boiler 46.01+0.54 52.6240.53°

method Boiling 52.3843.18" 72.5242.30"

1) Significantly different from the ingredient extracts of Jehotang and Jehotang with different recipes at p<0.001. Values

are mean +SD (n=3).
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<Table 2> pH, Sugar contents and color properties of Jehotang with different cooking methods.

* Sugar content’

Color values

Characteristics pH © Brix) L a b
Yeon-mil 2.96+0.01" 9.5° 22.35+0.05" 0.84+0.04 -2.80+0.08"

Double boiling 2.98+0.01° 103" 22.49+0.16" 1.04+0.04" -3.70+0.08°
Boiling 2.9240.01° 153" 20.760.05 1.000.06" 0.9840.25"

1) Values are meantS.D(n=3). Values within different superscripts (a~c) are significant for each groups at *: p<0.05, ***: p<0.001 by

Duncan's multiple range test.

7P wmson, B B3lE w 2076202 7P

| A% 1.042 FEPHo] =9k
, QuEE-AdnEge] 0.84% 7MY STh
FAEE BT FojA| THE A5'o] 0982 7

SAH0E FolHe HolE By

B AT Ala'e] Xd%@‘ﬂ z2] Wy A
I Ao e HE v
rotH 2} stk HEgk A
AR, Z2}, MRS 70% ethanol = %%—a}oq

{

ot

2E B
-glucosidase} a-amylase #13l| &/ A] Fol=
Mol Z} 5238, 72.52%= YEI T DPPH 427
o7 AuE kst 3= enfjiE-ddn|Epy
o] 714 =%k2™ Total phenolic content= 52
1 ZEEQ] AEE o] &3 zEge] EA ‘/]rE]r
Wit pHE FEHol 2982 71 =ekon,

= AEE B5F Y 8 Algse] 7 {é&}\:}.
7} 4712 A5 FEE] A2l I A
A& ARRlel 7H ?9“’”1 5“1@} o °ﬂ"]
ARQle] Holyttt z2

nHHo] =2 ksl Ede L}E}‘H AA—‘D:L f%}
T BAe Fole We] A3E Bt Als
32 AT Al ofde; ikstel dgitstel
S35 Ye 1 v} BF #Zole WHS 4

of of o o £ o

I

e golokalt}, AEA
ol zeHat iﬂ_tﬁiﬁl‘ﬂﬂ AA T} TH S AR

o vwsle] AGAIR Az AeldS et
o] Hgst 5 e AaES Adshr] Y
thekel Ayl e FhE= nlo|th

o= X5

Ql, Wik, Z3} 5o gk
ﬂ%’ ‘01 % B3 AeEsolth & AT
oM = Aawe] AT Qulf, AR, X3}, wiekgk
9] g4ks} &/, Total phenolic content, a-glucosi-
dase, a-amylase inhibitory activityS A2 2=
2ga0, T, B4 ZAUADH A
ARl (T, BT ol e E Als

g2 eSS Wl pH, A%, FEO] zto]E vl
2293199t} Total phenolic content= AFQ1o]
120.45 mg GAE/g, 2mllid-Adn|H]H o] 152.66
mg GAE/gE YENY] 2™, DPPH free radical 427
& AlQlo] 93.13% 2]l Qv d-idniH
Ho] 56.44%% JERSITE. p-nitrophenyl-a-Dglu-
copyranoside s 7] &= AF8-3F a-glucosidase #31
E3= 100 pg/mL FEA] AFlo] 89.51% A3l
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