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Abstract

This study establishes utilization and management standards through a detailed analysis of the active components
within peat healing resources. Humic and fulvic acids in peat were selected as functional ingredients because they
have positive effects on the human body through anti-inflammatory, antioxidant and skin regeneration effects.
Therefore, the sum of two components was set as indicator ingredients. In domestic peats collected from
Taean(Chungcheongnam—do), Pyeongtaek(Gyeonggi—do), and Jangheung(Jeollanam—do), the water content ranged
from 49.6 to 82.8%, and the content of humic and fulvic acids ranged from 9.3 to 18.5% and 0.3 to 16.8%,
respectively. As a raw material for domestic peat healing resources, the standards for utilization and management are
proposed to be more than 50% water content and 10% of the sum of humic and fulvic acids (Case 1), considering
the environment of peat formation. Specifically, domestic peats have a high fulvic acid content, and need to be
similar to overseas quality standards to be used as a therapeutic material. Additionally, it requires more stringent
standards than case 1 for quality management because it is mostly utilized in direct contact with the human body. In
this study, based on the existing literature and overseas quality standards for peat healing resources, we suggested
that the sum of humic and fulvic acids should be at least 20% as therapeutic purposes (Case 2).

Key words : Peat, Effective ingredients, Functional and indicator ingredients, Healing resources, Utilization and
management standards
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1. M2 ZTHE Aol SYE a2 DES] AES P

SRlst= o $48-2 Tt E3F Kim et al.(2020)2] A+

SoF)-o= vihe] 2ped @ sk 2pe sHasto] Y o A 75 STEE 2o eSS A3 A8l 55 st

W3t A% 570e 2R ol gog, gYuehs amle] X B Y 8IS SISk, Park et al. (20212 S EH
dihe gedel glof SiE, WY, AW, eSS mx WES Tl 42T N WSS A 530S Hatekgn.

$), Ak, PR E, B, v, TE, &AF 5 okt SEuets sidatde] TR A9S FHeR HYAH

SPAGANE BrolA] BGolT eklee et al, 20107 AIYE WAL g0, A 43 vl Aok £

Kim et al, 2019). A4A9 & U9l ME(pean= 7],  ARAHES] B3NN B2 flehiE Aele] Gl it

Z, Az 5o 483 £EAC] AL FRE sRo] A 101E1 shR ohal, A4S Eoln RS B

EAske 270A HHEo] 23 WolA Sukd gt xBTS Sl AAHelal ALTksst o)-3te] viEe] Ha

sieta] 2b-g wob RelE Ay 4718982, Aoy o 5ol MEE ARAReRA £ AARS A4l 9l

t F=2 ", olgtow gz d#A Qlrh(Park and Kang,
1992; Kang and Yoshioka, 2005; Jeong, 2014; Park et
al,, 2020). X sHFAFAAS AT HE] ARAde
24 mEQS] 7 7EA|7F A=A Q)

MEL 22 mgE AR E5el g ol7]5el <Js) 4
AxE Aoy o E(sphagnum peat)@t ], AlRF 59|
HA, BEoj=lo] A== FHEA T E(carex peat) 2 FEH
H(Jeong, 2014). 1_454 FAEL HE TR oo FF 2
ol Ho|A¥r F& $EI {712HG0~95%)E FdE o]
goH, 7149 EHTT_—\_ FoE4de F94Hhumic
acid), E¥)iH(fulvic acid), F¥humin) 5 FHSH4=E2
A=l 2th(Inisheva, 2006; Jeong et al., 2013 ; Park et
al., 2020). E3] Z9ALe gty 2hg E= 215l o AERA
A, e £3 Sl At glow, "ulike o=t
&, AL 28, k8 7], R o] ERo] H= Zow
o4 2lth(eong et al, 2013; MOF, 2020). o]2jat &%
giof FelofA= eeidRe nEE €2t (therapy) &4
2 Z8otn ok 18417] = dF %A HE H2t
(peat therapy) 2 AMEE|7] Al&tste] @A §§ =71 o8] 2
oA AF&3tET glom, WA RIZtaHos AMESHH HE
7t FZelle F7IA T Higt 2= 851 §ltk(Jeong
et al,, 2013). WHAE, Ao}, =Y, EAE T FA7loA=
A d AEE ofstHor O]ZH}E AgAtdo s T4,
8%, & 55 59 55 ¢t 9 NAS flof E8E gle
™ (Hahm et al., 2020; Kim et al., 2020; Lee et al., 2019a;

Lee et al., 2019b; Shin et al., 2019; Park et al., 2021), ©]
o AR, YA 5 TFer ZEopoll O]%E]—L Atk

(Wollina, 2009).

HEe} ¥H U AAAES AHEH, vlu3 2T
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system5, CEM, USA)E o]-835}to] =743}
g HE Az 3 go FAE A™st] FrIdES47]
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T 25} A Amo] FAC 312t & Algo] FA Aol o

TEHEE 3 gJ JE AlgE s TEdEE7(CSAMRT

Table 1. Overview of analytical parameters, explanations, and methodologies

Division Sub—division

Explanation Analysis method

General items Water content

To check peat content Dry

Organic matter Humic acid, Fulvic acid

To check the indicators/functional
ingredients of peat

HPLC
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sto] Asrstgth(Park et al., 2020). FElEH(FHAL, HE
b B4 Eg Park et al. (20200014 A5 71& A 74

=
F20He M FE N (eong, 2014)= i FE3t
Aot FHEAS &2 FE A7} 0.1N NaOHE 1:10
HZZ 83t & IN NaOHE o|&3| pH 122 ZZE3stY
£ o] 83| 4A17F Bt WHLAIZ] &, 4°C, 4,000
rpmof|A] 5E Bt ARSI HAEGEY)S AASHY,
FedS 6N HCLE o83 pH 12 xHEsta 4, 4,000
rpmoflA 5 FF dAlEEste] @b JAHE
(Faiba FE32t. JdEEE4he 10 mle] 01N
NaOH=Z =] 0.45 um syringe filter2 Z}72} HEIHSIA T
77t g4z 9 #EE4E ol8ste] HPLC(YLI100,
Younglin, South Korea)2 £4-& 435} tH(Table 2).
23. OE &8

22y 2
1)

AFAFHAo=A o Eo] FgHS stofsty] flsl AFA
[e)

o|& sl E&ulol" 4, AA T
FAEATO] 42 F t
SASH=THE v o8 79T 7Ho] AXAIE SA5te] £
A wope] AAFRE mofsh=dl AMEEE 7ol
(Courtial, 1994; Jeon & Lee, 2016).

glole 47 Clarivate Analytics At Al-E3H= do]
ElHjo] A9 Web of Science(o]s} WoS)¢] Core Collection
o SAE Ad =E& WeR sttt A=
“TS =("peat" or "peats” or "moor" or "moors" or "peat layer"
or "peatland®" or "sphagnum*" or ‘carex*') AND TS
=("*therapy")"2 AAst9.o™, 20237t WHH article
FHY T ARG S AN TS+ FAE
oujstH, AlE, 25, AA7Y9E D Keywords PlusE Z3
gttt Keywords Plusi= WoSolA =8 A=E 7|¥tez 2
T AEEE 71¥Eeth B3 *= 22t USS 9v|sh=
odEstE BAR, therapy ool *AMAE  F7Foto]
therapy= Sth= o gt JHIE A4S 4 A== si3ith
FAEATO] EAZ fle] #3H dHlolH 9 71 AR

eyttt ELe gojolAYt tagatz HAE] o
A

golz AL 2L PASP] S} BE BAE 284
stglon B84 Z|9EE B4goR, Fololt shiz

ol fob rlu

Qsteitt, FAZAGel BA W AZABE VOS Viewer
(v.1.6.2005 AHgsttt. VOS Viewers YE#HE #ojgd
st e AFAE (Centre for Science and Technology
Studies, CWTS)oA 73t ATEQo|2 FA] ST o
ol E HAsty AR AWE AHoR AAIRTt
(Choi et al., 2011). VOS viewer?] =E 7|2} AL
7 a4 A9 2o AR ek, wErt 34
719EE Fastl T2 A 719E= o 1IdsHA
o St} 2 oM+ fEE AfAder &85l |
Hol o] derd oz mofstaal X4 28 = AljtolA]

ottt

r b N

=

0O

3. 23t & E9|

3.1, FAESEN TEo| HEUY

WoSellAl AME 73 dHoleE MAeste] & 74719 &
AS sk o AlE 2507 9] FAIEdTH] 24
23}, thermotherapy(2E 8 1), pelotherapy(2ZH2t)),
balneotherapy (> 8 H)7t fE Sy} Pl 9 7]
A=z 2RIEATHFig. 1). ©]Yol% combined therapy,
mud therapy, mud bath 59| g-g&1wo] &d3lct

24 8 ¥ (thermotherapy)-2 A14|9] =4 E& Al €&

Hgste] E4 Rl LES WA Aeld edans
ol g8t XmATolch, LA ae Thake WM (3, Bhe,
A9}, F7)2t S0 AgH] A 27 L A%
A7, 2209 AR F7h ARF 37 59 elH 0
2 B8 B U 2% ol¢ B 98k 9% W4 5O v

7} vetdty 231 =31 9tk (Kottke et al, 1982; Kim et
al., 2005).

2 g2} (pelotherapy)= MESF 22 A JFEEE A}
8ol Az v8-g FHo R st Holth E9] HE
A ouEE o= sk Qlo] S4AA, 2, 1]

Table 2. Preparative HPLC informations for isolation of humic substances (Park et al., 2020)

Condition Humic acid Fulvic acid
Standard Sigma aldrich (Lot.BCBW9655) IHSS Suwannee River (2S101F)
Column YMC C18 Column (250 x 4.6 mm, 5um)
UV/vis Detector (Wavelength) YL9120 (254 nm)
Flow rate 0.5 ml/min
Injection volume 3ul 10 ul
Retention time 30 min 30 min
Mobile phase 50% Water/ACN 100% wgter
(Isocretic) (Isocretic)
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health re* medicine peloid
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grapevine
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Fig. 1. Analysis of the use of peats using co—appearance keywords
Table 3. Summary of peat properties
Organic matter
Division Water Content Humic acid Fulvic acid HA + FA Reference
(%)
(%) (%) (%)
ST Mongsan-ri, Taean 67.9 14.9 2.8 17.7 Sample for
Standardization
1 Hwangchon-ri, Taean 54.1 12.9 0.6 13.5 Park et al., 2020
2" Mongsan-—ri, Taean 50.5 13.9 0.3 14.2 Park et al., 2020
3 Woncheong-ri, Taean 539 9.3 0.6 9.9 Park et al., 2020
4 Uihang-ri, Taean 53.0 18.5 4.3 22.8 MOF, 2020
5 Chollipo arboretum, 82.0 15.6 14.2 29.8 Jeong, 2014
Taean
Ingwang—ri, Pyeongtaek 82.8 15.2 12.4 27.6 Jeong, 2014
Baesan-ri, Jangheung 49.6 12.2 16.8 29.0 Jeong, 2014
Finland
8 (Lehto Co)) 88.0 28.5 10.0 38.5 Jeong, 2014
9 Finland 88.0 25.8 9.6 35.4 Riitta Korhonen, 2008
10 Parika peatland, Estonia 87.0 39.3 1.3 40.6 Orru, M. et al., 2011
Canada
11 (ACADIAN PEAT MOSS Ltd) 18.4 3.1 21.5 Lee et al.,, 2004
12 Quality guidelines 85.0 20.0 - - Riitta Korhonen, 2008
*represents the same site
a9 BHEawrt Hojuw, B3t A4, Y, FHES, AAsH T HchGomes et al., 2013).
/2S5 o A5 Bt vk Madigan Fleck, 2015). & 27 8 ¥ (balneotherapy)2 A vlUIEHH, 714, 4 &
WHoR &4, 43 54, AT T A HABAN  2olS(mud Er day)E olgsie] AR, A @ AL 5
Ao A5 TGS thokol e AMRSH: "= HEh= += "vhHo|tH(Gutenbrunner et al., 2010; Kim et al., 2020).
820 E(peloid) F tIE WiA(mud barh)?t 2L WAS  ofe) Aol 22AA Ao AEA AR A8
ol-gstH 2d iyt A AREE7E jheh of gtom W2 AFoA et MES] FHEHS A,
H=2olt "2t (Peloid therapy)+ H=E|2tu o] g {3 FUE L Y, FEY], a1 BlY B R E
Sog, nF Ae Z=AA deh W S A=l AHEE AY dAplA ALFS o 3N Am gyt o

£74 AR Azt of5HH BHoz EHE A Y
o} AgEE BRolst vlge] FRE WKt EF 4
o] YA e Bt LN AT BAZ BA

1=}
B 2ol ZulEx, sfekd AR Beld S4o] ©s

2]

o[\
O 0 i
o %@ i

TH(Van Rensburg, 2015; Fraioli et al., 2018). ©]
A IAE HIFC R §9 wVFEdlAe ST g0l
2 Agh e ZEAA A8 Am AR nE
St ATHKim et al., 2020).

r=u

A8
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ole o] WEL eday, B, LAY 5 A
WA FR AGAUOR BT glon, F2 A4 )
& 35 2R s AY 5 we] A4 Eshe B4

o=z

1w 9EET gk feldE AgAgon neS
3 =

3

U

2 o, ol BEY B PAS WO TRkt

=0 =

At

3.2 3| OEQ| AT E5HE & L H27|E
(Case1)

MES B4 F2 §7182 4% G doleks S I
E A48 8T B0 ol sk o By, 3
NHoR A& AES SF Fag JxAEst 9 5
Qle. Teht FleldE AfAdo el HE Bet o
22 918 Wake 7o) HAIG Agelct wetA A4

A% 54 o Al B 1AL Fastel Ui Fol
o] G T15AE el 7SR 92 Fo T4
ol gl sfetHoR FHH 4% F FAnY BHo 4

Q1 A JAES Aolstar ol tigh |72 AlQtetct.

mEZL ez 8-y 9] 9ast 71 AA
517] 95t} 71& 2% (Jeong, 2014; MOF, 2020; Park et
al., 202000 AAH #ES] EAQ¥} a54% 24 daE A
E3I9tHFig. 2, 3, Table 3). = D& A3 Fd =HSHS
7N 83, 7371 B ) 9 A
< o=z AYP=|Qdt. 59
8 DEJ HAd Adoz,
5] o]Foj et 7 219 9] 1 S AmEd g
EjoF 50.5~82.0%, B 82.8%, AZ 49.6%= hRE A F
ofl A oF 50% Wl #e Hom, et He|xamget
Bl gl oF 8298 FHACR g2 AE UE
WchFig. 2a). TEQ] &5AE Fulike eiet 9.3~18.5%,
el 15.2%, 5 12.2%= = od]ofA 7 &2 g
HYow, QI HEFRHNAE 15.6%= HlnA =7
LrEbd th(Fig. 2b). HHlih2 eieh 0.3~14.2%, B 12.4%,
A5 16.8%=, FE it olA] 7P =2 RS Bt
(Fig. 20).

HES] EA4¥ FHL2 fEV} Y4H A, F2 7]t 4]
=9 TR, JES A7, ol T oS A acdl
Eof 95 JFS T=rh(Beer et al., 2003). EQ] U=} =2
717t ALSE g Fastl 51 SlehH, 2ol

G} £O4E 48] ©

XN o oot

M ofy
g v =

O
ol

)
rlo
o
filo
H
Jo
S_[g
+
A
=
)
(¢}
2.
=3

Hob B P Beov], A LrBA 2
o fARF SEOE Uehdth We) Eek Fuldto] Wiy

H
O WS B W, FEoIAE Bulate] Fula 1
o W By ol MES GAHE WA
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Zlgo] SofiEm, F, FElAl "Elit o2 B3R R =
st B}go] ZF AYuitt tg2A APEISS HolE
(Jeong, 2014). ®iQt 2| o] &g, F4ke], ¥A=ler A
2| zEdoA] Fulikat FHike] ztolrt Ut ow, o)=
HE @4 A4 EAdo] o Apolz didh FEe, &
Ate], AHee] TEE SRR A3 FAE RiH ot
g, x4l fEE 49 22 AFA 0 4=
A2 o8 EAE 2YIE& Yerdltk(Park et al,, 2020).
7164 E2 dm Yol EAste B4 A=) 7HHeEs &
s Fx= 7150 2Aste] AR HE Frulakat Uik Q1A
of mA= et A AR 1 8] Iy qAHn
Rom, =y FEAL o] £ AJEo] BT F{E] gl
< g]lstant. weAb "gEike 72H e 852 5ol
Ao 388 FFE A7) WZof 758w E A5
th 8RS AR E BHOoR st JEoR 852
7W Fulstal gulabe] o g2 MAsglon, o) FE9)
B5E SHIE Aog wmarEo] Py R AAskinh
=U HEoA ZRlE RS tiFE 50% ool
), 28 A HHEl4te] §h2 oF 10% o4
2 Ustdth B3 9E Zpgo] 247 agle uat A& 4 &
ol g £ glon=g I fE Ao 28 ¢ e 7]
=2 AU Aol e W92 AT dart Stk o8 ¢
off =ujollA Zele i EE g e R ZEARI VS-S

alISIATHCase 1), Wb MES AgAUoR Bg-pe)
a1 Sl Aol SRl 50% o4, AR
FU)4k} Bulgre] ol 10% ol4olofol wArkFig. 3).

3.3 U TEQ| JtS AR FE-H2| J|F (Case 2)

EL 1847 & Q% LRl AgHY] Azste] £
e FHOE PASH BEHT Uk 55 B4
71l BREolE AEAoR waE LARHE olgsiel

E
AU B EE Af 2w ARgsa Stk
Egfoto] IE A TE A,
=4 digt 2skety 9 PESHY A ATE o]gsto
W oetAQl Zokz o] A8a Alwstil Urk(Beer et al,
2003; Jeong, 2014).

=9 TES £E3F 4 85 S AvEd, 2

= 87~88%c1™, FH4tat FHARE Z47b 18.4~39.3%9}

.,
=
i
m
1o
N

39 FETFS o 88.0%0|¢ FHAitat |
Hlire Z4zb 25.8~28.5%8t 9.6~10.0%2] W$IZ2 et
(Korhonen, 2008; Jeong, 2014). oJAEUo} mES §5
AR geRe ZuAt 3939, HElXE 1.3%2 AR 27t &
At gheFol 7P E=AIRE FElat e WItH(Orru,
M. et al,, 2011). 9t 7Hupth= Ful4at ko] 18.4%= 7}
2 A ZAEGCHLee et al,, 2004). U HE9] Fulit
F(13.9£2.9%)2 B tiH] @A U on, o ~AEU o}
¢} vjwste] oF 2 88l W=} Hlwote] oF 198 Fofct

d
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Fig. 2. Comparison of peat properties. (a) Water content, (b) Humic acid, (c¢) Fulvic acid
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Ui X HulAK(14.5+2.2%, Table 3: Division 5, 6, 7)-&
oAEYotet WHE Kot 2z oF [1ufel 1.58) =A vhet
Wt ol FulE4doe] ES] 9 7o AlEd wet 14
7} gitof| Zo]E HolH(Orru et al., 2011), 3] HA=
o AEYoL T F% AHoAe F&E o779 &7], 714,
Q BE7F HE A Toiste] AutTg wEVE RSk
g, v A ottt 2R oA FHE A HESL Zo] At
20 = W AE9 Aspiolu He Fo] e
(Prager et al., 2006; Parish et al., 2008; Jeong, 2014).

AGAdor EE= F2 miet AHH] HES Fof
52 Bl ARt Sy W ES] iFEe FA]oflA AH
Hol okt o] &S 7FeAdel Atk mE &8
A olgd AlA o B2 AAE= 2HHoH, 54, 1
e, AE 54 5 A48 A4 B3 dasit oA &
Aol = 2GR &8st flol Dagt AAE 19
gt = ZFt mE AR(EDY 54& #A5HtHTable
3). FEFFL 67.9%2 EES}F A AR, 50.5%) 2} oF
34.5% 57 stk (Fig. 3). T4 13.9%01A 14.9%= <F
7.2% S7Votdal Fuike 0.3%4 2.8%= S7tot3ict.
ol AT BN B nA LE=Ho] AAETA
HEO| 4 Hlgo] F7Iete| whet sEehg 9 g9t g
Hlate] dtsfo] AiHoR Folxl Aoz Heltt g 2
A F84 L= F(Pb) 6.62 mg/kg, H|A(As) 4.64
mg/kg, 42(Hg) 0.01 mg/kg2 S-53PE AT 7=
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