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Abstract

This study was conducted to confirm the effect of increasing active ingredients by coating
Ssanghwa tea bags with Ssanghwa extract. Coated Ssanghwa tea bags were manufactured by
extracting Ssanghwa raw materials. Uncoated and coated Ssanghwa tea bags were extracted at 80
and 100°C for 3 minutes, and the contents of polyphenols, flavonoids, paeoniflorin, and decursin were
analyzed. As a result of analyzing the content of polyphenols and flavonoids according to sample
processing and extraction conditions, coated Ssanghwa tea bags showed the highest content of 17.44
mg /100g GAE(DW) and 1.46 mg/100g (+)-catechin when extracted at 100T. The contents of
paeoniflorin and decursin were analyzed using HPLC. When extracted from coated Ssanghwa tea bags
at 100°C, paeoniflorin and decursin showed the highest contents at 0.08 and 5.32 mg/100mL,
respectively. Coated Ssanghwa tea bags are expected to increase their physiological activity by
increasing their active ingredients and expanding their usability as an easily usable product.
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518k Ssangwha-tang)-> F=131} $h=19] HEAQ1 SHfslollA] QZFt AFEE ol Bl SR E,
H2(Glyeyrrhizae radix)t HRYE S J;}Oq HFEolXItk Ag3lRollA 2% AR 5 ol
Tz AR g ARSEE, AW 28 353 WY 715 Ao, AEFAS S0l H &

ol & &= 1o, tF(Jujubae fructus)y= 31| ©BtE = A& 5 stuelH, 438 EXskL

AW 715 285M= 9 £2-2 & 4 Utk 183 A Zingiberis rhizomaye AU 9] & A5t

X713 Folgio] s ] £28 Fvl, AS1E EAIh /] 24 Bt o) A

= Qlow, Wi Arractylodis rhizoma Albay ASFE Fil AU & FA5k= o E20] Ho,

AW G 2EskL A5 A AYske ol ARSE 5= Utk B3 AH(Platycodi radix) 7|42}

F7] W Aole H =2o] 2 & o, ‘3‘9}‘301]*1 7137 7S X mshe Hl ARSEH,

HAZ(Cnidium officinaley 7138+ 7 AHEl0] 7t 7|5 7HAstal AEHAS Adtok= t o]

g £ qlom, olgst AR Qo YH(Angelica gigas Nakal) 5°] AFEE7]|%E $HH(Nam and Oh,

2019). o]t RIS A%, FAR] WY 24 5 ot AYd aaE 7R gloH, B

2 o2 AR5 A0 QI3) ARl ClE2ES & ¢ S AR LA Q710 oRE A5}

gHo] AgEat A el tigt Bhilol S7tste] Aate] w2 EA6k, A atE ofsfske A
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F7t HZ7HA] olojA @11 Qlth(Park and Lee, 2022).
ol2fgt 2lRre] A9 Aol Estal, YRS Folok sk EHTRS £017] 9
Bl Fejo] J& A|zsf WHfsh= B9t Solual itk Kim(2023) 433t 54
Eldo] FJ5lA] ok Elullo] Hsh Akl A9 A5 ST WeH7IE B8 7|24 = ERlst
of 3} 5= TS o] 7E B Aol vls| 4] 7HI7E SHE 4 e AT
Eume AAE FoME FEt A 4RO dHA QL HAE &44e £l
. ~

FAE), A5, I A 5 oSt AREAE 7 o Qo 20 e Sl SRt o]
St st B4 9 CjRt AP BT Y 4 G 7Rso] St v 8 AR Tl et
wsiego] 274o] HAL SRS olafati, T 77 SR 4B} HLT 1) 1 E5S B
oot 39 AR o= HIIETKKim ef al., 2011; Kim ef al., 2010). Paeoniflorine 2}2Fo]| 355 FQ
A JEOZ IL-18, TGF-B, TNF-g, D-lactate and p-NF-xB p65E ZA4AA|7|H, 4] <, A%
7% AW, T4 g Sl digt A s Y QIEKChen ef al., 2018; Chen ef al., 2011;
Cho et al., 2020). DecursinS GF| BaoA Z&E= SaAE0Z RIS a7 GSH-px, SOD,
catalase@} 2= ARt AAF 575 sGOT, sGPT2| 4| &3}, AChE &4 AIE &3 Ach] &4
37}, MMP-9, MCP-1, IL-8, TNF-g, IL-152] &, NO2| A3 A, cyclin-dependent kinase(CDK)
74 83 50| BAlEI QItiHong ef al., 2022; Jang 2021; Kim et al., 2019).

B TolAE T Aot e Sejssst Sepols Y $4L 53 sy B0l
754 w719} A B 7t 2 EEsk A% 3 NS Sl v12Ael AR B8a] 9
29 YR9| AEZI prconifioring} decursin EAFE. Wb B A7E Fo) 25 4}
3 A2 A BEEE SI REAR BAUC] Siels A5t 23] T80 UE SRAR B 212
et aat @4 S A8 HAYUSON gt ofsi] 3= & 5 AU ACE A7

1. Mz & U

1. 38 s} E|4 H=

I8 A5t el Kim(2023)2] WO A5t WARF 20%, TE 10%, 7] 10%, 3
10%, 3 10%, B 10%, 242 10%, AT 5%, SAF 5%, 22 5%, T P7 5%9] vlL&2
100T oA 2A1ZF B9 53t & ofteto] 43t 2E2NS Aot &0 Agd SYg 9=
£ Bdfolo] %t & A3t FE2ES IY7|E ol8oto] W Yo A5t FEERE 799
B2 100~130C 2] 204 508 52t SA e & AX7|E ol85t] 80~90T oA 2~4A7t &
Qb Axolyltt. Az 43t e 7|2 2gslo] A[FEO0F ARSI

2. N8 =&

TGO AR A9} B &2 Kim(2023)9] WS o83ttt Ao B 252 A%t =
O] 2L Hull 5§ Al AHATL FE ARG 2221 80T 100CE A7gsiglch. 43} gule
100 mL9] 80, 100C 9] Bof| 357F & 5 0.2 ymA|2| WE|(Whatman, USA)S 0]-83}0] ofz}at
T 248 AR ARSI

3. Qs

=
ZduE I 242 Kim(2016)2] B 0|85ttt 2.5 mL S50l 0.1 mLe] 33} E|H
= % 0.1 mL Folin-Ciocalteu reagentS 7151t} 20%(w/v) &9 BAFIER
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(Na2C03, Daejung chemical, Korea) 0.5 mLE Y1 WHISE Tk 20C Q] Y404 30 59t BFX|$H
760 nmOJ|A] microplate reader(EPOCH, Bio Tek Instruments Inc, USA)7|& 0]—9- to] ST E
Z2A3519ict ZTu|=0] A% BAS 9] gallic acid(Sigma-Aldrich Co., USA) EEE 100 mgS H|
B2 100 mLoj| &35t 3 0, 0.1, 0.2, 0.5, 1 mgmLe] & SAsle] T4 E —é— Jot & 2=
AgAer EuE s BASIIH:
4. ZRHL0|C s 2M
E2tH o] E Qb #4912 Kim(2019)9] ®R= o8ttt 0.25 mL A3} ¥l 2553 B
AZ AREH (+)-catechin(Sigma-Aldrich Co., USA)of| 1.25 mL $HF4 7]-01' 5% 0}7‘1/\1'1/]-EE
(NaNO,, Daejung chemical, Korea)& 0.075 mLE ¥11 Z35199tE 65 & 10% FSLFr)E
(AICI;, Daejung chemical, Korea)&2% 0.15 mLE g2 & 5E7t ,_% ot Th2 1 M A ESF
(Daejung chemical, Korea)8&H 0.5 mLE o] ¥F3-S Z3AFE ¥ £8 & AR 0.225 mLo]
555 Hrlote] £ t22A] microplate reader® 510 nmIFAo] A ——‘aLEE ZAo19tt. 355
Z2L0,0.1, 02,04, 0.6, 0.8, 1.0 mg/mLe] HE & 345 M0 S5 =75l0] HFFAE 214
3 7 Sepaols g AN
5. BE=E HIX
g3} Blulo] 28 =9l AoF] paconiflorin} G2 decursin®] Sfok2 E442 Fig. 13} 20
™, Sigma-Aldrich A{MA, USA)ol|A] Q5to] 4807 ARESI3IT}. Paeoniflorin?} dursin EFE
< 7_‘1-7_1'- 10, 1 mga _'aolr—]—oq HPLCHE H ]E]—.Q_oﬂ 0] r,lrn ‘ﬂ‘lﬂﬂ__i _JHO]_oq 743]: 1_9_ _Q_OHO
Azsiet. AR EE8Y 10 uLE HPLCO F=Yste] 7 5 WA gho g A 2SSl
6. HPLC 2MxHA
H=2] A EE49I paconiflorin?} decursin FJHEA-S HPLCE o]-&5to] B4l
AP sunfire Cig(4.6 x 250 mm, 5 pm, Waters, USA)E
Table 29} Zo] OMEUEZ 5&E 5%ClA 90%7HA] ©A 120
£4£2 1.0 mL/minZ d}ch
278 A5t

SEEREEY
9t} HPLC= LC20A(Shimadzu, Japan),
A8 Table 1), o154 2L
Zo] BA5l9ch B Al AY 2rk 35T,
Paeoniflorin®} decursin®] £4& QJot TR 7k} 230, 330 nm=E AAsto] 4519
ROCOw IR
N o P

2 5= e
mni
Product name Decursin

Cas No. 5928-25-6
Formula C19H205
Molecular Wt 328.36
Product name Paeoniflorin o
HO 0 CHa
Cas No. 23180-57-6 Ho 0, =0
HO ﬁ }
Formula C23H25011 0 o ~
< >—c—o
Molecular Wt. 480.16
Fig. 1. The character and structure of decursin and paeoniflorin.
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Table 1. HPLC condition for analysis

Parameter

Condition

HPLC
Mobile phase

Prominance 20A (Shimadzu, Japan)
Water(0.1% phosphoric acid) : acetonitrile

Column Sunfire Cis (4.6 x 250 mm, 5 pm)

Wavelength 230, 330 nm

Injection volume 10 pL

Oven temperature 35C

Flow rate 1.0 mL/min
Table 2. Mobile phase condition of HPLC
Time (min) A% (0.1% phosphoric acid in water) B% (acetonitrile)

0 95 5
5 95 5
15 90 10
25 87 13
30 85 15
35 83 17
55 80 20
75 70 30
85 40 60
90 10 90
93 10 90
95 95 5
100 95 5

n. 21 A 4%

1. 2djHi= &

= Oo

B0CE 7+ Alad &slo] ZTjulis olekS B4 AY), Fok]| g2 A3} ey} =gt 45t
E@of|A] Z}ZF 0.60, 11.56 mg/100g GAE(DW) 22 Uehd 1] Algofli] =& 3k E{thFig. 2).
100ColA 55 Al FLoHA] oF2 43t ezt I5Jeh 43t gwola] 2k} 3.66, 17.44 mg/100g
GAE(DW)2.& T35} 43} eldof A &2 gleke e} 2o upE 2% Ay}, 7531 43} e
oA ISR ok A5 EET 2 Zajvls RS HeloH, IR A3} EjES 100T oA
% A 7MY =2 ZejulE SRS YeRth I A3t eofA E2jElEe] 80T koA 242
10.96 mg/100g GAE(DW)2] gtgo| Sti=lo] g5t EjW A% Alo] AL8H 43t 355 5 E94
o] 225 702 woErt 100C 2EoAE 13.78 mg/100g GAE(DW)Q] ko] Zrjw]o] &
£ 39 Sdjvaat 229] Yoz siRgo| SoiE Ao woErh 7 52010y st} fakt
g il EejvlE Rke AR Aak 247} 71.33, 7747 ug/mg®] SRS LERITHL Ha16k9)

[I
Jx
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Fig. 2. Polyphenols contents of Ssangwha tea bag by treatment condition of Ssangwha extracts
and extraction temperature. Vertical bars represent the standard error of three replicates.

Contents of polyphenol (mg/100mL)

o} ESE 7 520112 333t T Sesiee] EejulE i 24 At 2442 6.67, 6.24 ug/mL
TS Btk ool £ A9 IRokA] gk AlE9} HSolAY thh W2 ERulE TS
Holou, IgH 43t g A4S F AT AdET: w2 EHE TS YER ‘:} a5
QOI0E £ 5 A Eeph U90] Sl B34 RIIKHD 0T o Y 378 ol
R FE2E2 I9 A S 3 SR V10 4 S A o= waE:

2. E4iEL-0E g 2N
7+ A= EofE ol TS B4R A, 80C Z Al FHSHA] ¢ —3— Efuliz} TR} o] A
Z} 0.02, 1.45 mg/100g (+)-catechin®] S LERNACKFig. 3). 100C 3& A] TESHA] %2 s}

80°C 100 °C 80°C 100 °C
Non coating Coating

Fig. 3. Flavonoids contents of Ssangwha tea bag by treatment condition of Ssangwha extracts and
extraction temperature. Vertical bars represent the standard error of three replicates.
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et £52 250 T2 43t Ell QaKE

ol
i
HI

0
0!
1z

ezt S5t 9t ol 22 041, 146 mg/l00g (+)cateching] FS LRSI, EelslE
Y3} o] YT Ak Epo)A] BehuicolS Fgo] w7 Lheton], 100Te)H TG st
e $220)4 1 0 Behuiols ke Uehic. 95 g A% Ao] ASH 43} 52
B 2 Zakh o] AJEo| 80, 1000 %0f|A ZH2} 143, 1.05 mg/100g (+)-catechin®] &% 0.
2 Wi, olat fE HY Y HAZTR gne a9k AR o] AR SEE
¥ 4 9 Tl PEYAS vehls ZoR BuE,

A 50192 100COIA] 6417 B 523 Wapee] Sepriols ke HAR A 192
mg/100g9] TS BTk B stk Mok R0 THuIes 52 249 Aoz Sehiol
= ggo] Aol vt o= e

3. NESY 7T =Y

>
%
Huj
1=
19
N
fo
r{o
HU
ro,
ofl
4
19
&
g
E
N
i)
10
o}
o
8
2.
g
2.
=
2
-
=
9!
M
ruEL %
R
oY, o
F o
b &
o,
N
gy

23} oEYEYR SETE Fol BHelITh REEL HPLCE 243 °
89,694.3825 x -+ 221.8207 (*=1.0000), y = 12,884x - 13,336 (=0.9999) 2.2 #A14do] Q14|
(Fig. 4). HPLCZ decursint paconifloring #4139 A 2UFE17E Fig. 59 20w, W% 4]
747} 93.5, 35.9 mino]QJch.

%@ J
o I

~

1000000 =

200000 ¥ = 89,694 3835 ¥ 4 221 8207
R = 1.0000
700000 [
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Paak area [mAaL])
=
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o 2 4 L+ 8 1
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000000 -

2500000 |
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Fig. 4. Calibration curve of decursin(A) and paeoniflorin(B) standard solution.
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Fig. 5. Chromatograms of decursin(A) and paeoniflorin(B) standard solution.

l'[

4. HPLC 212 S5t Wat Bl XIESY 24
A5} gluo] 578 A5l o] wkE 2ok} ol tigt A HAJEQ! decursin?} paconiflorin®]
SRS HPLCE o]-83dlo] BA519ic) A3t E] W 225 2 decursind} ZH2F9] paeonifloring £4]
23}, b2 FE 27t o|FojFlon, BEEI 5T HEE AR ESIthFig. 6). BAY
FR/982 decursing FAI3H A3, FHSHA] ek A3} BHlS 80, 100ToA 381t 5510 Ad=
S BAg AT}, 77} 0,06, 0.07 mg/100 mLo] B2ke HeIrkFig 7). TEH A3} EHS 80, 100C0]
q 387 &0t RS A% 23}, Z2F 0.07, 0.08 mg/100 mLe] SRS UERAITE. Decursin
FRE A gES 100TofA 387 253 o 7MY =2 TS Ueiglo, AlEE & Jol=
A3t o= %ﬂlﬂﬂhﬁr Eoti ot Sk B4 Anel: o)zt Uiz AIEH decursin E[HO]
B} FE2ES F9 §F AXSke oA Ed7t | A= dE: G AR 52 A
270 o=t 371] P wrom, uA|of Aul} G AR ol =A UEhts Ao=E
H I EQITHKim ef al., 2019). G F2]2] 278 AHJE g HekE AR A3t Alv] F-9joflA
decursin 3FFo] 4.42%2 71 A Ueidtiy B = dckLee ef al., 2019). B AEEZ SR
o] =& oA Apelie FAHE FHlfstal AHIE ofolo] EW AR Al f8/3%E L &% SHE
A 4= glom, 2k XA B JEHILY PGS gET Ho4o] Q= ZoE wdHrh
Zpoko] 29 AJE2I paconifloring F-A3F A}, FRSHA] k2 A3} E[HZ 80, 100T A 387t
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Fig. 6. HPLC chromatogram of extracts from Ssangwha tea bag extracts. Decursin(A) and
paeoniflorin(B).
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Fig. 7. Decursin contents of Ssangwha tea bag by treatment condition of Ssangwha extracts and
extraction temperature. Vertical bars represent the standard error of three replicates.
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Fig. 8. Paeoniflorin contents of Ssangwha tea bag by treatment condition of Ssangwha extracts
and extraction temperature. Vertical bars represent the standard error of three replicates.
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=o10] a2 AT A 247 4.97, 532 mg/100 mLO] S HAThFig. 8). ZRE 3} B
80, 100ToflA 387t FE510] JE2 AR At Z17) 9.63, 10.67 mg/100 mLo] bR UERY
ot =S A3} Ejo]lA] paconiflorin®] 80T 204 4.66 mg/100 mLZ &4 YERGOH, o]=
ElH Ax Alo] ARG g3t FEE 5 paconiflorino] FEE AC0F WHHTE 100C oA =
5.35 mg/100mLo] o] FthE|o] FFH FEE S paconiflorind} 2:20] FFO = o] Ff
A o= wrhErt. Paconiflorin FHE 43t B[S 100CoIA 387 232 ol 7P &2 9F
< UERITE. &k 5 paconiflorin $59] 9] 2715 ERIgH AT, ofekE S 40~50%,
FZ 2EE 60~65C, FEATRE 40~502Y 0 A FE21 0= ASH UK Park ef al., 2022).
A5t 7Y FZHE EIF FEA|XS vb 8o, 25, AR 2 A & 24S ST B¢
/8 B29 Zd5l 7 ask o € Aow whdch

Kim(2023)> IR 43} ElH0] DPPH 2ttjzh 47 84, SOD A+ 24, ABTS ZtjZd 47
g, NO A4 AA|9] 7} A3, 100CoA 380 32T o 7Y =2 E4do] Yehithal B syl
ok g3t 225 43 B AR ZEste] BW AR Al fFRAR T ST 100 wE Tt
e a7t SR AJE8E 719 STt 7hsehe AlART

o 4

32

V. @ &
2 Al 233) Edol| 43t 2EES FYste] fa4E] SHEE AEE IRlsh] fls =3
=|Qict 33} YaE FEte] I9 A3t EiS Alxolglth Aot o2 43t e} 79 43t
B[S 809} 100TOA] 387 23 § EdjHE, St olL, paconiflorind} decursin®] Fehe:

_?_
25, Seluas Beuieolco| 1Y Aelxrin a2 U2 B By A, 73 4
3 EHL 1000014 22 A 7P £O SRS BYOom, 712t 1744 mg/100 g GAE(DW), 146
mg/100 g (+)-catechin®] $FEF& LUERNQIT). Paeoniflorind} decursin®] $HF2 HPLCE: o]-&3dlo] &
Astqict. T8 43t S 100Co|A $& A| paconiflorin?} decursine Z}2} 0.08, 5.32 mg/100
mLE 71 28 Uke BT 79 45} e 95 4io] 27)slol Mg Holv] 44 o}8
g 5 e AELEAY] 284 gzt 7]diEch



10

1.

12.

13.

14.

2 A7 B2 Al SEARYeAHRANA AARe] e AUt

. Chen HW, Dong Y, He XH, Li J, Wang J. 2018. Paeoniflorin improves cardiac function

and decreases adverse postinfarction left ventricular remodeling in a rat model of acute
myocardial infarction. Drug Des Devel Ther 12:823-836.

. Chen T, Guo ZP, Jiao XY, Zhang YH, Li JY, Liu HJ. 2011. Protective effects of

peoniflorin against hydrogen peroxide-induced oxidative stress in human umbilical vein
endothelial cells. Can J Physiol Pharmacol 89(6):445-53.

. Cho EJ, Kim HY, Lee AY. 2020. Paeoniflorin ameliorates ApJ-stimulated neuroin-

flammation via regulation of NF-¢B signaling pathway and A degradation in C6 glial
cells. Nutr Res Pract 14(6):593-605.

. Hong H, Lu X, Wu C, Chen J, Chen C, Zhang J, Huang C, Cui Z. 2022. A review

for the pharmacological effects of paeoniflorin in the nervous system. Front Pharmacol
13:898955.

. Jang JS. 2021. Pharmacological effect of decursin, decursinol angelate, and decursinol

derived from Angelica gigas Nakai. J Life Sci 30:1128-1141.

. Kim DS, Um YR, Yang MC, Yun NY, Lee JH, Ma JY. 2010. Polyphenol contents and

antioxidant activities of fractions from Ssanghwa-tang and fermented Ssanghwa-tang.
Kor J Orien Med 16:175-178.

. Kim DS, Um YR, Yang MC, Yun NY, Lee JH, Ma JY. 2011. Equivalence of traditional

and individual preparation of Ssanghwa-tang in terms of polyphenol contents and radical
scavenging activity. Kor J Orien Med 17:169-172.

. Kim HY, Lee KY, Kim TH, Park AR, Noh HS, Kim SC, Ahn MS. 2019. Development

and validation of analytical method for decursin in aerial parts of Angelica gigas Nakai
extract. J Food Hyg Saf 34(1):52-57.

. Kim MK. 2016. Optimal extraction conditions of active components from the adven-

titious roots of noni (Morinda citrifolia). Korean J Food Sci Technol 48(2):111-116.
. Kim MK. 2023. Efficacy evaluation of Ssanghwa tea bags coated with Ssanghwa
extracts. Resour Sci Res 5(2):87-95.

Kim NS, Jung DH, Jung CR, Kim HJ, Jeon KS, Park HW. 2019. Comparison of
growth and contents of active ingredients of Angelica gigas Nakai under different
cultivation areas. Korean J Plant Res 32(5):448-456.

Kwon JW. 2019. Characteristics of different jelly amount Ssanghwatang. Ph. D. thesis.
Gyeongbuk, Korea.

Lee SH, Lee SH, JinKim ML, Hong CO, Hur M, Han JW, Lee WM, Yun HM, Kim
YB, Lee Y, Hoo SC. 2019. Analysis of index component content and antioxidant
activity according to the root diameter of Angelica gigas Nakai. Korean J Plant Res
32(2):116-123.

Nam DJ, Oh MS. 2019. Review about the study of Ssanghwa-tang published in Korea
from 2000 to 2019. J Haechwa Med 28:12-19.

Resour Sci Res, Vol. 6, No. 1 | 37



Lee and Kim

15. Park GD, Pakr JJ, Olawuyi IF, Tun JH, Lee SH, Choi WS, Lee CH, Lee WY. 2022.
Optimization of ultrasound-assisted extraction of bioactive compounds from peony root
(Paeonia japonica). Korean J Food Preserv 29(2):301-310.

16. Park IH, Lee SJ. 2022. Study on the historical aspects of SSangwha-tang (Decoction)
and SSangwha-cha. J Soc Preven Kor Med 4:1-11.

38 | Resour Sci Res, Vol. 6, No. 1



