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2 % 2 AvoAE B9 FFMHE, &8, S, 420 ©E Gallic acid TS dotEdth HUR SHER
ot W, 95, 717, #hEol, £, Y3FEo] FEES AMEole] HPLCE AR5 Gallic acid9] 542
EFE9 Gallic acidE £l =9 100, 200, 250, 500ppm2 == HA 33)% BA51A, ZF oA maHz
HZ A4S Slstatt. 48 7|72 20184 S¥HE 20199 797HA] Ao v £53 £99E Gallic acid
S BRIt Avke o2y gt §HolA Gallic acid E32 &7 0.0863%2 7Y =41, dE, 255, 4248
ol k. W] B9 Gallic acid Bt oA E Y3t SZA 1.2100%= 7P =%om, HR 9, o,
742 9] £olQth. WrofAs thE £F0] 0.7463%2 7Y E9k1, £, &%, 4ARA £olqirh uoAE AxAY
E30] 0.4918%= 7Fg £, £, tE, &34 <ot wEoloAe A2 FFol 1.3035%= 7 =9k tiK,

S5}, 9% wol9irt.

Abstract In this study, the gallic acid content of various varieties of chestnuts (Daebo, Okgwang, Chukpa,
Samjosaeng) was investigated during the period between May 2018 to July 2019. A quantitative analysis
was performed by HPLC using extracts of chestnut, inner skin, outer skin, branches, chestnut, male
flower, and the male flower for each type of chestnut tree. Gallic acid was identified by dissolving
standard gallic acid in water and analyzed three times in the concentration range of 100, 200, 250, and
500ppm. Linearity was confirmed by the peak area ratio at each concentration. Among the different
chestnut varieties, the gallic acid content was highest at 0.0863% in Chukpa, followed by Daebo,
Okgwang, and Samjosaeng. While comparing the average gallic acid content of each part of the chestnut
tree, it was observed that the falling male flower had the highest content at 1.2100%, followed by
chestnut leaves, chestnut pines, and branches. In a comparison of the inner skins, the Daebo variety had
the highest gallic acid content at 0.7463% followed by Chukpa, Okgwang, and Samjosaeng. The outer skin
of Samjosaeng had the highest content at 0.4918%, followed by Chukpa, Daebo, and Okgwang. The pines
of the Samjosaeng chestnut had the highest content at 1.3035%, followed by Daebo, Chukpa, and
Okgwang.
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WM} E = (Castanea crenata Sieboid & Zucc) %%
HAAE 7= (Fagaceae) Fbiite] HguEo
& ofA|o}, §9, Fold|2)7}, EXofie|rt 5R9 2
Ao 13F0] 3o, 1 F IAPARE ol dER/
= (Castanea crenata) 501 =HiollA] A=A Q1
1] = & FAFS I 1,802kg/ha A
1,186kg/ha, e 1.219kg/ha 5olt}. Ho] F/d&2
TE 65.3%, A 6.6%, ZAY 0.9%, 247 2.3%,
Z3E 1.7% HE F4=0] Slo™ ¥ gd 242 7
o] £45l+= Polyphenol 33 &0f Gallic acid”t 7}
& B2 ZAolgks A7 23t T2l 11 9] ARoE
o] Fl&(flesh)oll= caffeic acid, sinapic acid,
salicylic acid, p-coumaric acid, §°] %o Ut
[3]. ®9] Qu(B&)o= syringic acid, ellagic acid,
protocatechuic acid 52| phenolic acids7} tF&F &
=0 9lom[4], 11.0~12.3%2] £33 whdo] 7+
o] AeH5]. o] o ¥Eol9] gl TR 12.3~15.3%0]
I o]F 7H5EalE ©do] 3.2%, £¥F ©do] 2.2%
ShAokal JloH, AR F gallic acidE 3.3~3.9%,
ellagic acid® 2.8~3.0% &f-=o] JUtH6l. Gallic
acide B2 A= 98 JH=E E= Z22Ed JH
2 ZE0] e 248 £8/01H 2o & 5= 8E
£ 7HX 3 et Gallic acid®t 1 FEAIEL gt &
Aol FAdgdS JEITH7~9]. Gallic acide
A1 g7 EY (promyelocyticlukemia)HL-60A]
XA apoptsiE FEIHI BISEA[10], ARE
lukemia63( HK-63)A|2EolA] AlZ2EAHE Yeditty
HI5tgom([11], HOS-1AIZofA = A A=
A& Yehdttal B ustyicH12]. E9] ¥} EEg

S 4Ee wol Featy Qi Aoz ezt o

=B 0
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FHolA 5 2 o] £E5 2 AmE FRE
o D Al AiAL Fitsks, BTN vAE
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I 22 5= 49 A7=0] TIgsI13] B3 R
o] At 7heEsld gd el A=igsd B7h 9] %
LU oA ZeEfet tetede] AR 52 d+-=0l
ATH14~15]. SPARE A53fst Zopoll A= A et
do =i FilslEo] et S FASE AL
2es] PR qlon, FEH B AL 7184
o F7tshs AEidel digt A7t g2 Bide
AR W 0|83 75/ AE idell 283t 7]
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AR F200 gt teFet A7t e Argolr

olo] & AtoA= ¥ F53 FE8Gallic acid
9 TS dotR7] ol vHE, AR, F1, g
ARgeto] BF HoEaz  Gallic acid9] %S HPLCZE
EAH ol2|ek whe] E53 29 Gallic acid A
2 2402 7t 754 A AR 59 AEEAY
AT AEE ARESIIAL S

&
=
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>
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£ AFoA AREHE B2 20184W 59RE 20194 7
7] FFA] Aol A= Yl F7tellA] Algwtol
ArgstTh Agel ARE W E52 oA AH|EE
%024 tjH(Daebo), 3K Chugpa), 23(Oggwang),
A2 (Samjosaeng)BE-E ol-&sto], FHHEIN4T)st

gor b, o, wbol, vibl, 9, S, 4t £, 7}
A2 B9l Belstel AWe ABshc

2.2.2 HPLCOH| olst Mt

Zy7+9] 252 0.45pm membrane filter® o3}
3to] o5 HPLC 24X =2 ARSIt ARS8 HPLC
= AgilentAte] 1260Infinity G1311C 1260 Quat
Pump VL, 1260Infinity IG7129A 1260 vial
sampler, 1260Infinity G7129A 1260DAD VL AR
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aFom, UV 254, 280nm mHAolA =35tk
HPLC £4%712 Table 13+ Zt}. Gallic acid®] 574
2 BEEQ Gallic acidg €91 9| 100, 200, 250,
500ppme] RN 330 Bt L, 7t Bk
Al HaHAEE A4S Flstaint A% 9= LOQ
108 MR AAsto] ABASR?) 0.95 o4kl A4
AL YERAITE A2 A4 B9 e JA7g=RE
AA), 5, TszolA 39 vHEAYste] 1 HghS &
A5, 11 Ay, A AFFRHACIA olE4Y +£20%
ot YA £15% olHUE RISt FUd2 3
A4 9 WY AAFFIARA), 5, LsEolA 3 gt
EA|gsto] HEASE gRIstey, 1 23}, A A
SHA|o| 4] o]24ke] +20% oW UM A= £15% oY
< It FEA(limit of detection, LOD)E
Al o FS(signal of noise) Hl& S/N ) 3& 7|&°
& A5t Noise level:& BFg 3|27} Yehd= 7
20| dfgsk= H29] &o|7 31k HFSHA|(limit of
quantitation, LOQ)= A& o F3(signal of noise)
Hl& S/N ) 10 7202 4453t} Noise level
v 1371 Yelue 490l sidsts 339 Eol&
sttty B4 AREEE Q14 Methanol, water=
HPLC grade® DAFJUNG A&ES ARS3I9L, Gallic
acide Sigma-Aldrich(St. Louis, Mo, USA)°llA <
SkoiTh

Table 1. HPLC conditions for quantitative analysis
of Gallic acid

Item Operating condition

1260Infinity G1311C 1260 Quat Pump VL,

HP%C 1260Infinity MG7129A 1260 vial sampler,
system 12601nfinity G7129A 1260DAD VL
. o .

Solvent Sol. A: 0.05% H3PO4 m H20

Sol. B: 100% MeOH
Detector UV 254 & 280 nm
Flow rate 1 mL/min

o -
3. dat & nF

3.1 Gallic acid &4 Z1}
7+ v} 22859 Gallic acidE 43t 2= ok

I Z@E 2~ 9

A o2 AnEH Gallic acid g3Fo] R 5
20| 22227%% 7V W2 TS BN, I thgoF
29 Y, dEo] Y3E £08 (Gallic
acid THFSE BT

Hhpro] ROl Gallic acid B4+ A= Y3t
SEOA 1.2100£0.1955%2 7 &9rom, whpR
9 1.1125£0.1756%, H&o] 0.8988+0.1349%, W
0.5133+0.1134%2] <=0]%jc}.

3.2 294 g F=29| Gallic acid &

g 2919 Gallic acid g 2913t A3} dlofA
L &1} £30] 0.0863+0.0076%% 7FF =41, t=
0.0524+0.0028%, <330.0601+ 0.0042%, A=A
0.0560£0.0048% <=o|itt. WHloAe tiE FFo
0.7463 £0.2621%% 7% =391 S5t 0.6476+0.1547%,
S3% 0.4838+0.0255%, A=A 0.1755+0.0114% <=
ojqlt}. QuofA= A=A FF0] 0.491810.2211%=
71 =k, £310.3203+0.0093%, ©HE0.1741+
0.0101%, £330.0906+0.0147% <=0]it}. 5ol A
= A2A £350] 1.3035+£0.3008%2 7 =9k of
X 1.0746+0.1536%, =3+ 0.6198+0.0276%, <&
0.597540.0576% =01t} (& 2)

Table 2. Gallic acid content by part and variety of

chestnut [Unit: © %]

Area Variety Gallic acid content
(Mean + S.D.)

Daebo 0.0524 + 0.0028

Chugpa 0.0863 * 0.0076

Chestnut Oggwang 0.0601 + 0.0042
Samjosaeng 0.0560 + 0.0048

Total 0.0637 + 0.0048

Daebo 0.7463 + 0.2621

Chugpa 0.6476 * 0.1547

Inner shell Oggwang 0.4838 + 0.0255
Samjosaeng 0.1755 + 0.0114

Total 0.5133 + 0.1134

Daebo 0.1741 + 0.0101

Chugpa 0.3203 + 0.0093

Shell Oggwang 0.0906 + 0.0147
Samjosaeng 0.4918 + 0.2211

Total 0.2692 + 0.0638

Daebo 1.0746 + 0.1536

Chestut Chugpa 0.6198 + 0.0276
bur Oggwang 0.5975 + 0.0576
Samjosaeng 1.3035 + 0.3008

Total 0.8988 + 0.1349
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Table 3. Gallic acid content by male flower, leaf,
fallen male flower [ Unit: © %]

Gallic acid content

Area Variety

(Mean * S.D.)

Daebo 2.2227 + 0.1435

Chugpa 0.4040 + 0.0182

Male Oggwang 0.9477 + 0.2296
flower

Samjosaeng 0.8756 + 0.3113

Total 0.5478 + 0.0116

Daebo 0.4783 + 0.0131

Chugpa 0.4446 + 0.0115

Leaf Oggwang 0.6620 + 0.0073

Samjosaeng 0.6066 *+ 0.0144

Total 1.1125 + 0.1756

Daebo 1.6818 + 0.2343

Falling Chugpa 0.5159 + 0.0156

male Oggwang 0.9477 + 0.2296

Hlower Samjosaeng 1.6948 + 03027

Total 1.2100 + 0.1955

FEoAE giE E3F0] 2.2227+0.1435%% 714
EJT 257 0.9477+0.2296%, AFAY 0.8756+0.3113%,
31} 0.4040£0.0182% <=olqlth. Yollxl= &8 F30l
0.6620+0.0073%= 7P &=k A=A 0.6066+0.0144%,

= X1 T1IAY0

H0.4783+0.0131%, &3} 0.4446+0.0115% <=0

LES

o} UdsleEoA= E3°] 1.6948+0.3027%=

7P = HE1.6818+0.2343%, <% 0.9477+

0.2296%, 3} 0.5159+0.0156% <=°]13it}. (& 3)
ZHRJo A AFRA &0l 0.6048£0.3555%% 71

=L HE0.5553+£0.0378%, <80.5373+£0.0319%,

L
g

3T AK-1-

£700.5198+0.5799% <=°|rt. (& 4)

Table 4. Gallic acid content by branch [ Unit: : %]

Gallic acid content

Area (Mean + S.D.)

Variety

Daebo 0.5553 + 0.0378

Chugpa 0.5198 + 0.5799

Branch Oggwang 0.5373 + 0.0319

0.6048 + 0.3555

Samjosaeng

05543 +

Total + 0.2513

YsleZo| M =2 Gallic acid
& = Qe s 9w
1, 91, gt otk (I™ 1)

2 A= w3 §R9] Gallic acide] &S ot
7] 9o AP A A JIPshr] A ¥ e}
W] F ojd FEo| o w2 Gallic acid’} &F-5] U
=A, FRe] SREE SIS o ojE FRFOA o
w2 Gallic acid7t HREOIAER £AAQ] 3352

= = =
(] ' [+

[

Concentration of Gallic acid[%]

o.sj'fss

0.8
06 0,433 0.547875
0.4
0.2692
0.
0.0637
0 f 1
Chestnut Inner Shell Chestnut male Leaf Fallen Branch
shell bur flower male
flower

Parts of chestnut wood

I.JEOS

Fig. 1. Total Gallic acid concentrations in parts of chestnut wood
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ARE gRlst & = ATk ©](2008)52 Gallic
acid9] 7% ¥ Wu &3} 78 5of 25 TFE
o, Hhe] nE FFo] A& W Tigol s 7t
SRR s o] © HWithe it £ A7t 94
sh= W8 EJTH19)

o] u(&44)7t Qu(ER D) ET EE Gallic
acid ¥go] &9ton, AR RE F50] 150l H|d]
W& AR)oNA Gallic acid &Fo] © &It o=
©](2008)52l A<t YAk AIE HYth. Kwon
T2 & Y9 SR FASELS GCR EA45t
o] Gallic acidg &Ittt ol=igh Ax= £ AF
A ARSSE FUAE 29 4EF bhe] Yoot o], Ike B
oA Gallic acid7t BE=Ath= A} AA|ol= AHE
BATH20]. §UF E42E Gallic acid &l gt A
= R Ueet 38 5o =Yooy £ A
A B, FEE FEcte] AEE Ay 47 il
F5Y FZo] 7PF %2 Gallic acidE T
Ao BN AY Al Ao AgHE
gto] -go] 7k @ Gallic acidg g Aelztn
da3dsd 29E By Yol ut |
02 @2 Gallic acids Tfetths AHES AEA
AA =t olg v o R grog HhRo] Yilg=Zo]
U 9Z ol&d FdF, FAElel B3-S F+= Gallic
acidg F&0to] ofg] A5 JIFY oL of=gh ¥t
9] £33 B9 Gallic acid &2 FF 9] 7|54
Atmet AE 9 Al 59 ArEA v Sle AT AR
2 T A&HQ A7t 283 Zor 4ZETh

o}
=

FealT gl
P 2=
& Zlo]

o]

A~
ol dl4o

4, ZE

W 9] Gallic acid 3852 Dol 3]
dho] 5K, &%, S5 AxAY), TR 290,
£ < Fe, o], gEholl thste] Gallic acid <
A% ke o3 2ok B E23 298 Gallic
acid TFE RIS 2y doME F3F FF0
0.0863+0.0076%% 7V &=9ka1, thH0.0524+0.0028%,
£530.0601 +£0.0042%, 4FZF40.0560+0.0048% <=°]
At BhEe] B Gallic acid B Folxe o
St ZollA 1.2100+0.1955%2 7 &3koH, dh
5 2 1.1125£0.1756%, o] 0.8988+0.1349%, 7}
A 0.5543£0.2513% «olgith. uoxe HE E5ol
0.7463+0.2621%= 713 &9k 231} 0.6476+0.1547%,
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9% 0.4838+0.0255%, A=A 0.1755+0.0114% <=
o]ttt LjulofA= E%0] 0.4918+0.2211%%
7H =9ka, &1t 0.3203+0.0093%, E 0.1741+
0.0101%, £330.0906+0.0147% <=0]it}. 5ol A
L x4 £%o0] 1.3035+0.3008%% 7FF &qkar o
H 1.0746+0.1536%, =740.6198+0.0276%, <&
0.5975£0.0576% <=°ltt. FZEoA= tE EFol
2.2227£0.1435%= 7V =343 78 0.9477+0.2296%,
424 0.8756+0.3113%, =1+ 0.4040+£0.0182% <=
ololct. HollAle 87 EEol 0.6620+0.0073%Z 7F
=0k AFRAY 0.6066+0.0144%, THE0.4783+0.0131%,
%1} 0.444610.0115% <=o|itt. 7HAdAe A=A
E30] 0.6048+0.3555%2 7FF &4 HH0.5553+
0.0378%, £380.5373+0.0319%, Z70.5198+0.5799%
0] it} A7 FUHellA] BEe] 7|5d% F&o gt
A7} wZIsk o, & ATE Bt ®Y Rd, ¥
FH9] Gallic acid & v|2T 5= U= AHS &9
T S 9tk 2 A FIT, Al a3t Qe
Gallic acid9] ®at ¥R & ko] #5412l =
R P S 7154 AR AR o E83 A4/
BT &89 4 I A0 AgH. oI U9
E23 299 Gallic acid AEL W] 7154 A
5o AF 9 A 59 HEEA AMgo] 7FsE AR
7]t

LES
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