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Abstract

This study examined the traditional edible basis and ingredients of Song-gi used for Pyeon of Jong-ga ancestral ritual food.
Through an investigation of references, a case study, and ingredient analysis for traditional edible basis of Song-gi, the
nutritional value and availability as food material were reviewed. Among the 4 kinds of pine trees from 4,705 types of edible
materials usable as food listed in the {Korea Food Standards Codex), ‘Pinus radiata D. Don’, in which the husk is
acknowledged as an edible food, was applied in this study. This study processed the Song-gi following the method of jong-
ga and divided into pine inner bark (PIB) and pine inner bark powder (PIBP) to analyze the general composition and dietary
fiber. The main composition of PIB was carbohydrate, in which the content was 88.7% per 100 g. The content of dietary
fiber was 73.7% per 100 g and the insoluble dietary fiber reached 92.3% in total dietary fiber. In conclusion, the edibility
of Song-gi, which has a considerable amount of insoluble dietary fiber caused constipation because it absorbed the moisture
in the intestine due to the lack of nutrients but may be developed as a functional food that helps the digestive activation of
the intestine and improve the health of the intestine if taken with balanced nutrition.

Key Words: Jong-ga, ancestral ritual food, pyeon, song-gi, component analysis
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AAE AR g8k B 7 5l 824 FR7F 3 Rautio et al. 2013).

FAHOE FE T AUe 24 FHVEHE A 2 A7e vkl 7P Bol wxshiA] A8o= <l
2 ¢ ojA] s} BE 2 @RS SIS 2 STV AFLEA ol &
= =4 7l A 77 d=AE golke 72 At
# o710l kA F717F HA FHAFLRE HIAH A Ee &

<] 711 T2 UEEE AFEG 2 278 22 W 113}4, Lkl 7l—r°ﬂ 2go] 7FsA| of el thek A=
Z

W AgEHE AR et T Rk m, Ho] 2zt 2 AET AFOR ALY & Uk P9 AT o
Holtt. 8 AT Wz $71, 2 U, BA L, ATET, %‘——E— »ﬂﬂo}m ek, 3 5719 A A 82 HED
TR 5 ABY RS Yol AZL Ul ME $/1RS H YR, PYE, F Feblis, § Sehuicols, Ao]
% 9% o} ;o] AL xBFA Ik 53 kel & AF §F BHLS Fal 440 o2 WA JPAelol B
J@E I me AUTAY 24 g2e NG & dE FsAe 29saa Bt

2 ggste] FE50] o] AR} 4L el At

&= 9 E 3L Urk(Lee 2016). I, 97 g g urd
7 b SAS vehiE, Fdelu E 706l vl

S gl fla = tidl He R E o)L L ANE =22t ALSF2] A4

& et 11169 5= SCER)Vet JAIM] (F )7 F <12 1) 71&3 <A A8
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R i)y & %712 “REEA] 27179} 4o tﬂo]o]: i A, A&FEA F717F AeA| AFE AEGT AFel
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& ®ol a2 olf7F vkE 7]l Stk o= *‘%ko} 3 19629 19 A (AEFAAY) S 7|Foz Fag)
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o] HS o Fo] BEIA FAIFE A Yo tE 2 ) xehe (AE3 (&, Korean Food Standards

o] AoldFE @%3}1 e F717F 23] wHlE e Codex)) (Ministry of Food and Drug Safety 2016)2 &

T W7 w2el FeE FAtk ’FSJ 4& e, 7= Stk (AZZAYNE AFo] AT 5 Q= AR 4,705
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ATe 5 Aot A 72 BY, & 215 49 Edo 2HR7IEe] Hadk A o] AHE-EEE 54 AE
st ARk Fujol] Bas 3lS Ho]th(Song & Oh 1996). of Alghe 4= Utk & AFE o] T AF] AT 3
Hhdo) o] AFAkES @i 95 AHAE e g o = UE 47055 A7 HAAE AR, SbrolA 7]
FRHIEC| YA B AFo=Z Hd F7)dd T H £ AFSE AT e 2AE AEIL
IS 7% 4%‘:}. F710 Ao, sl nMlE, HiE
9l C, mldlE, ofd, A, ZHE, dsA sidE 5 A7l 3) 95 iz B AR
o] =g AEEd EHo] ﬂoEH Athe tre] A+ A3E (HEFH)S A5 AE T/E 2= 53ske ©f
X THPan & Lundgren 1996; Bergman et al. 2004; HCA)H s HAE f3l olF B9 SHES), 9=
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<Korean Food Standards Codex>

A

A

. 189 kinds of

4,705 kinds of .
. raw materials
raw materials
that can be used
that can be used .
as food limitedly as
§ 100 food
(Selection)
A
4 kinds of raw
materials
(Selection)
; | e
Material Scientific name | ! Part of use 5 Li .
Radiata pinc — Pinus radiata —v—: :K— - Literature review
(New Zealand) D. Don E [Bark] 1 - In-depth interview
Experimentation
TN l """""""""""""""" l« """"""" ' - Proximate composition
E PIB PIBP ; - Mineral
(Pine inner bark) (Pine mnier bark !—— - Total polyphenol
owder ' .
P ) - Total flavonoid
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV - Dietary fiber

<Figure 1> The flow structure of study method

oAl 2EOE AR 7RI E) TR Tl AeE
AUTH 25 FTIA AAl HaL e AR BRI, AE
OS2 AR F e F5 U8 vk FA o= QIAE A
B-glofof st R AehekA] offe] WPyt et At
FE (HFFA) 9 AFol AT 5 Ue YR 47055
FEI 2E S F 2 YEA 28o] 7Fsgk el
5717t A= =4 AETH<Figure 1>.
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- 71A1A BAE A3 Kim & Han(1993)2] AA+E 33|
A F7] T 0.5%E Pl ATt 3] BEe vE7] 9
3 OAAY A= 4’@—8— AR ANEE AFs] S8l 52
7%7)(PV TFD 10R, ILSHIN, Yangju, Korea)ol|x] 72417}
sA44x o, vk ZAM(FMF-3300H, Hanil, Seoul,
Korea)ol] &l 22 =7 W Bashdar ARS-Fc).

| ko] AubE-S AOAC(1990)2] FFHE-A
of whz} ﬁ%‘%, ZBE, 2, 2SI
2 HOZ 105°CHM Az 7 AT =
A2 Semi-micro Kjeldahl methodZ A& 2 H2]7]
(Kjeltec 2400 AUT, Foss Tecator, Huddinge, Sweden)=
BT ZA| WS Soxhlet 5% 7](Soxtec System HT
1043 extraction unit, Foss Tecator, Hoganas, Sweden)E
AHEEIA diethyl ether® FE3F F B 23S
600°CollA 2H3lshiog 5A17F o) 3|steliA] 43Tt
SrshE A5 A Sl i, 2, =AM,

=,
2322 A9G oz AN,

7R AOAC(1990)2] HF=EA Wl wke} 243},
F719 &7] Wi 47 33k =R A @Al d
gl A o] 33271 FH 600°C 7] Z(AS-EMF 500,
AXIS Sensitive, Kyeonggi, Korea)ollA] 2417k o] 3]3}A]
At 3stE Alge Wt %%?9} 1112 42 HCl
10mLE 41o] &% WAg £ No. 6 Whatman filter
papers ©|83l] =AL EZ 04-‘%%‘3}. S 2] 7h A
B0 ARGt

7R SAE S 24 Pe feddEERet &
FE24 7] (Inductively Coupled Plasma Optical Emission
Spectrometer, ICP-OES) (GBC Scientific Equipment, Integra
XL, Dandenong, Australia)s A3t F7138E B4 1}
& ICP-OES®| HA|3} 27104 AAIget

= S 1A
Z 9l g 338S 98141 Kim et al.(2015)2] A+
S Ay A RS FE5I A ‘2 Hﬁf& e o

pmC= 157F A4l O}Vﬂ Sk -’Tﬂﬂ‘:}.

Azd 1 mLY =FF 8mLE 718t 1N Phenol
reagent (Folin & Ciocaltew’s Phenol reagent) 1 mLS ¢
EFA. 5% F 15% NayCO; 1 mLE o] 2A7F A
71 § EF3=A (UV-2550, SHIMADZU, Kyoto, Japan)Z
760 nmol| A 5355 5793t} Catechin (Sigma Chemical

Co., St. Louis, MO, USA)~ ETEAE ol 88X AP
ZdE FFS AE TF 100g T
equivalent (mg CE/100 g)= 7|3t}

B g mg catechin

4) % Fehuico|= FhF B4
% Fehuiwol= 4 242 9

T WS WM AEE St
oS3 2o 719 7] B A FAE SAsA
80% ethanol 30 mLol] & H L

m =
0.15va€ ”01 %—Er%l A0t} 6% 3 10% AICL; - 6H,0
0.15mLS o] 587 AAAIZ ¥ 1M NaOH 1 mLE 4
of At A-2oA 1587F HRA1Z] $ reagent blanks
o2 A 333 E?%l UV-25 50 SHIMADZU, Kyoto,

Quercetin (Sigma Chemlcal Co., St. Louis MO, USA)

2 BEEAE olgaN PHUL YT, Fehuol=

2

HFo AR T 100g T mg quercetin equivalent (mg

QE/100 g)Z #7]3it}.

5) Aol e 24
2ol BAL AOAC(1990)] FF=E-AHo) wh A5

lg A= HY3NA 194 a-amylase, 2274 protease, 3THA|
amyloglucosidaseZ Z}Z} 30%-7F E4042E B3l A&, ©
3 55 Beslay 4R AN FH o3, AF 3
S 714 105°C Ax7]0M 87 F<t Azl 7t A 5=
S A9 § 525°CellA SAIZE BShA T

2ol 5= 484 2]o)4d-fr(soluble dietary fiber, SDF)<}
B84 2]o]4d-fr(insoluble dietary fiber, IDF)Z LFA] H4]
gom, F SHHES FalX F Aolidfr(total dietary fiber,

TDF)E AlXHt).

6) 57 A&

FAl A 2l= SPSS statistical package (21.0 version, IBM,
Armonk, NY, USAYE |88l 7 SAIEY S o, &
719} %7] 2] Ht(mean, M)y} 352 X}(standard error,

E)ys 73t

nm. Zxr gl uxt

1. AR AR BRI

1) AH7FsE A F 48 7

(AFFA) ol & AFel AT 5 de 97 4,705
T FEAA b 4F0] AF Y8R AN5len <Table
1>3} 2t}
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<Table 1> Material search and selection that can be used for food

Materials Nickname or English name  Scientific name or characteristic Part for use Country of origin
Radiata pine Radiata pine, monterey pine Pinus radiata D. Don Bark New Zealand
Pine Korean red pine Pinus densiflora Sieb & Zucc.  Sprout, stem, branch, leaf, pollen Korea

Pinus bungeana White pine Pinus bungeana Zucc. ex Endl. Seed China

Pinus sylvestris Scotland pine, Scotch pine

Pinus sylvestris L.

Bark, sprout, stem, leaf, branch, pollen Scotland

Data: {Korean Food Standards Codex) (Ministry of Food and Drug Safety 2016)

AA, FAA=NA FUZ FGrotetar- e s-Evet
= FA9 °F 87%= FYsk=Hl, 2 F grloleki ot
248z e Y Y& AA oF 50% A =TH(Song et
al. 2009; Kim & Bae 2013). }t]olelayFo] sty
Pinus radiata D. Don®. & 2.8 7Fs3lt}a 13 d F9=
i =Rl )= o

=4, U AEEMAE onlshes Aot vt
of ApAst= A9 -2 Pinus densiflora Siebold &
Zucc.Z AUF-3H(Pinaceae)dl] &3l A4S w &0t} (&
A oA AFOE QAFE ARETRIE o R FJst
W RS SEER), 7 271 b E Sehe
(FAEN), 2 FH L), 271 SR ek )oltH(Korea
Biodiversity Information System 2016). =4t 25 712
o] 21892 A YA =1t

AR, F=ro] YRRl WEroltt, (AFFA) oA 178
H AR A sbolnt. WiEo] SE-S Pinus bungeana
Zucc. ex EndlLE 99 b Fea HEoh

WA, 2~2FEH=7F AR 2 AT Scots pineS 2 FE=
TR T AU S-S Pinus sylvestris LOZ
(HEFFH) A I8E ART9= &, =7], WA, 7t
A, A, #27FREH P WA EEE ) AR
Sami Fo| ZFE Hoj 7|53} B2 72 AFE Bl
Wgo] ¥5]4 th(Bergman et al. 2004). Sami & 2t
T EAAE AR Ho| & AMEE F 5 AT
1= (Scandinavia peninsula)e} P]=f, feAloto] A= €
FHS Dot o QFZ AALE S Sami 2 29]
A, BeskE, HIE C, mvldo] T3k b £33
i O;
=

2 A

JUAE BEFHOstlund et al. 2009). v £72

k)R W% sk ghgel WA ol EAL
= Zobd 7129} o] M3 4Ke] F& WA Y= Pk,
HE SRS I 243 AN, 318 Be 2 F
E FTEE & ux= AE3thBergman et al. 2004;
Rautio et al. 2013).

o

2) A7 E EF AT A8

Syl YRS JEos AT F JE 2
T EFES Yol el FEAE R He & 9
ok 2] YRgALe F7e d2F(cork) AZE A
| AR RN 27 vigEo s FAHE 27

2R FElel FHEET B e WA R B A
ok, ARgShE ol 7F 23] ThEY] W] ek &0
o] g Fitoltt eyt (AFFH) ol AL WS
2 F A ot Al thE M & TRs Aol A
th ol E S0 W ade AR dAehd, &
HalA Al duE 480 dske 797 €k
wpA B AP FFAUF(Pinus sylvestris L.y2] 7
Jrf 959 Sami o] Hol 2 AMS AR (HF
oA AREF-2E Q1 gh gfr|olepi el A
WA S vt EAA@E) R A ols S
I WES A LE gr|otetav el ALY £
& 7Fs% Ao E ddstal o Foll vt Bol
= = ol E Akl A8

N rulo

¢

Mrown X 1o ofd N
_12: 01'}4

S|

2. &719| AlE271et HEt

1) e 487

5712 A48T $718e BEo] Be )28 ofe] ()
223 golE e 2t

wEloA 2S5 e o
<Table 2> A 718 HHA  TGyeonggukdaejeon (%
Bk ol M @ )yR iReH, Al de 3l A
af Al S FESP ] 1S WHS == 2 AR TGuhwang-
byeokgokbang (RUriax)7)s = ZFAch. 28y AEsHA] &F
3L o|AS AFE 15544 (HF 9l 7HYE TGuhwangchwalyo
BT & 17669(F % 42)°] F5Yo] ZukA e
FSallimgyeongje (ILIFRFEHE)s(Chae JJ ed. 2007y SH3A
AL XA Teungbosallimgyeongje (HEHHILMASE )1 (Rural
Development Administration ed. 2010a)°ll= t& 2259
(FRRORE )9 3] 57171 +5=) Atk(Lee 2016).

184171 ¥ M357F & THaedongnongseo (fEHEE),
(Rural Development Administration ed. 2010b)°A] %715
SHMI IR )R 7158k, “RA 2] Hom FAS |
Al ot wii=ZA gk i ok A AfTe
FImwongyeongjeji  (FREIFEH5£E)s (Rural  Development
Administration ed. 2010c)ellA] AR Rk (153 Fr gy
OF I SHAS HowW FAS BE Aok 7t

A gk, aEht F4S A @3 S8

O

ShAEER O] 32} Ceunghyuboncho GERAE)) T Guhwang-
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bang (B )i)i & E5F QIE38IHA “NI=A] F2]7ke} 4
o] Hojof A 4= QIth ol TR ol RE A7k 53
Al Ao] §& Bol s o]f7t vl= o 7] AUt
() ol U 4719 &3 e o Ptk 28
3~597 ¥V go] ARgE dute] ©ol dt}. o A
T AR AAAE 873 A% AR A Ro] =
Hlgho}, W2ukik S glof7] flal 2ol 2~3d A= @2
9 AMA A2 R LEIK)S; HEFAE] (HIEEEIRK)S 4
etk a4 $712 B9 23Y Ax 92§ A@EA3,
H3las]) YAE w02 7hEA A A 3E] &3
o)), o] 722 G AX 718 FEY Haut §l
o] AlZ HowH AFA AHro] A7to] st} $71S
HdA 7] S8l ve dx73]e galkasls HuE)

= A3 (hR)E 53t

o5d ke FIE0S vEY] S8 $71E ae o A
3]t fA FAE ¢ e AEE) At ERIYES,
Na,CO3E AT atks Bod a2 5 A dA) wi=
S 2L o] BeAe] =2 Ro] Jlrk o|FAl &
A3 F7)= A7FReh viF bl AW F S8

Ao], 49, A2, A9 5 ke R 9
o)
oS

[Sangayorok (ILI&%4%)s (Han BR ed. 2011)2] A5 ff
(F28Y 3 TGyuhapchongseo (BRI E)s (Jung YW ed.
2008)9] “FHFEIH )Y S vES Yo A5 €3 A7l
A& ZHoZ XK He| g F/Hoh =3 [Siujeonseo
(e A E)s (Lee HG ed. 2004)8] 7|4 (E714dHAY,
FJoseonyorijebeob (FHfEERIFEELL) (Yoon ST ed. 2011)9] %
719°,  TJoseonmussangsinsigyorijebeob (FNfEIEEEzURIE
#3132y (Han BR ed. 2001)9] “571(&719) 5 19417] o]
ML F7|E o]&5 oY ¥ 7|55 ZolE 5 QUth

gha g-2jukEtel] el 271tk v (Pinus rigida Mill.)
2 Eoje Ao r dER $o7] Tl diEAFER)7F 1919
d 22 Hardy Plant Resource of Joseon (FfEEDKAEI)
(Rural Development Administration ed. 2010d)el %1372}
19453 efx]¢] [Hardy Plant Resource and Method of
Joseon  (WEEDRRAE O F L) (Rural  Development
Administration ed. 2010e)°ll “0E ATy, “HE#ET) 2=
ool F7|2 e ¥ Avstal o] A E &
715 HAE 7155 Rl 5 St

<Table 2> Literatures records of Song-gi and Song-gi-tteok

Literatures

Publication year Origin words

Guhwangchwalyo FSTiREL) 1554 Song-baek-pi (FAEFZ), Song-pi (FAF)
Donmundaejag (&) 1611 Song-go-yu-mil (FNEE)
Sallimgyeongje (LTS 1715 Song-back-pi (FAF L)
Jeungbosallimgyeongje (BHHILIMKEHE 1766 Song-baek-pi (A
Gosasinseo (FEHTE) 1771 Song-back-pi (FAH L)

S . Dongsagangmok (F5:AiH ) 1778 Song-back-pi (FAF L)

ong-gi

Nongpomundab (FEINIE) 1798 Song-bu (135&)
Haedongnongseo (fFH L) 1800s (late)  Red pine and Korean pine
Imwongyeongjeji (RIEFSHEE 1827 Go-song-pi-hyu-yang-bang (WHNFEARKE )
Hardy plant resource of Joseon (WEEDRRED) 1919 Jin-pi
H(%r]cé; a};ﬂa;t}f L;{eﬁsﬁf(;uar)c;: Egi ;nethod of Joseon 1945 Sim-pi (L) Gampi (i)
Sangayorok (ILI17%4%) 1450s Song-go-byeong (FNEi)
Jibongyuseol (ZZXE3T) 1613 Ae-byeong (3 fF)
Yorok (%) 1630s Song-chung-byeong (FATTHT)
Seonghosascol (EIERR) eos oo uons (.
Jeungbosallimgyeongje (EAHLLMESH 1766 Song-pi-byeong-beob (FAR#HI)
Imwonsibyugji-jeongjoji .

Somgghteok PR 1A ) 1827 Song-pi-byeong-bang (FAFZHFH)
Nongjeonghoeyo (FEBUErEL) 1830s Song-pi-byeong-beob (IR HH1)
Gyuhapchongseo (HRHE) 1800s Song-go-byeong (FIL'8)
Siuiejeonseo () 1800s (late)  Somg-gi-jeol-pyeon (¥712%)
Joseonyorijebeob (IR 1913 Song-gi-tteok (571%)
Joseonmussangsinsigyorijebeob ;

e }ﬁ% ¢ Hig*z}'«zji i&; 1924 Song-gi-tteok (%71)
Joseon cooking method (FfiERFEE L) 1938 Song-gi-song-pyeon
Korean Food cooking method (%-2lU2} &4 Tl=&= H) 1954 Song-gi-gae-pi-tteok, Song-gi-song-pyeon
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<Figure 2> Cooking process of song-gi-song-pyeon of Hakbong
Jong-ga
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3 Al eAolels A7 eldl 247t 4857 Wl 7}
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3. 8710] M 2

AN ES $4§ A= <Table 3>
o] AAFTE BFIES AT HA FHA S, 2
N ZAY, 23S AQ)S HoE 7= 82.09+0.09 g/
100 g, 7] 222 88.71+0.18 g/100 g0 & F A& &% &
ol 7P Wttt $719] AW 3.76+0.05 g/100 g, 5+
WS 3,13+0.00 g/100 g, 2382 1.59+0.05 2/100 g =
e, 47] ] A 4.05+0.17 g/100 g, 5
22 3.88+0.02 g/100 g, Z3]H-& 3.35+0.05 g/100 g & 1}
1357 ¢=

ke 2184 AAlge] Alzdd B, 459 Sami
o] YUAZ BHEFJY Scots pine (Pinus sylvestris L.) &7
o= ©43slE AdEo] Brth(Pan & Lundgren 1996;
Bergman et al. 2004; Slavin 2005; Ostlund et al. 2009;
Rautio et al. 2013). 7]9] -2 9.43+0.01 g/100 g9 Wk
W, $7] £ FAAxA TR AEHA LUy

g 2 Ao 2 AEAT OE Tk HES AL
83 AT A=, o 718 7277 99 FH dobA] 30%

<Table 3> Proximate composition of PIB and PIBP

Proximate composition

(@100 g) PIB PIBP
Carbohydrate 82.09+0.09" 88.71+0.18
Moisture 9.43+0.01 0.00+0.00
Crude Fat 3.76+0.05 4.05+0.17
Crude Protein 3.13+0.00 3.88+0.02
Crude Ash 1.59+0.05 3.35+0.05

PIB, pine inner bark (raw); PIBP, pine inner bark powder (boiling
and freeze drying)
YMean+SE

<Table 4> Mineral content of PIB and PIBP

Minerals, symbol of element

(mg/100 g) PIB PIBP
Calcium, Ca 436.27+3.72"  1417.90+0.06
Potassium, K 342.73+0.55  117.00+4.04
xﬁ; Magnesium, Mg 14943153 110.53+4.18
Phosphorus, P 64.43+0.43 44.80+1.73
Sodium, Na 6.03+0.61  189.47+7.60
Sulfur, S 49.00+0.00 39.10+1.44
. Manganese, Mn ~ 22.33+0.15 38.77+1.70
IO Zine, 7n 5708006 4.57£020
Iron, Fe 1.50+0.06 2.10+0.12
Copper, Cu 0.30+0.00 0.23+0.03
PIB, pine inner bark (raw); PIBP, pine inner bark powder (boiling
and freeze drying)
DMean+SE

v E71E wFa 3 ARAA BEE TRE Woo(2015)=

7.81%% Rt APAFe] thE 24

AE FEEHT =4 Yeid 32 5717 7K AL e A
2]

Y =2 77 Bi4Y &8 Ao vt

5 #38 #l =27k oK (Fennoscandia)®] Scots pine 74
Ao JYAES 43 Rautio et al.(2013)2] AtollA] &
T3kE e AH% S BeestE g 10¢/100g
°|aL FAAE Foll 26~27 ¢/100 g% FFHTE. o] o]

Al A% Scots pine & AFOAl EASE &7 (pinus
radiata)®t &, AR 7F ThEAIRE, B HeollA e 4
W FE)C= & 5 Utk A7E FFNEHE, T A7
A A G 247k 719 FAES wskEolth

2) 7713

3719k $7] o] T8RS 3793 A3 <Table 4>
of 2tk AA TR 7ed $715 ZE(Ca) 436.27+
3.72mg/100 g, ZHE(K) 342.73x0.55mg/100 g, "t2ul4
(Mg) 149.43+1.53 mg/100 g =22 YEPt} 7] Bde
Z-47(Ca) 1417.90+0.06 mg/100 g, LFEF(Na) 189.47+7.60
mg/100 g, Z-E(K) 117.00+4.04 mg/100 g =02 gho] =
o 8 Ao =Z B 4 Utk = Rautio et al.(2013)]



Aol A Scots pine SR Fo FrIHREC R dgat 7
o o] 7P =S F8 AR RIS A3 thEA
Nl U}Ek F71dito] frAkeh 3o = et

2 AT TR ohE vl R v A GE
FE 47 6.03+0.61 mg/100 g, 57] & 189.47+7.60 mg/
100 g0 2 &7] o] 3hafo] FH7]|HT} 3148 =oh Zr
S $7] 43627 mg/100 g, 7] 2 1417.90+0.06 mg/100
go & F7] e o] F7]Hrt 334 =rh XHMn)y
%7] 22.33+0.15mg/100 g, ¥7] EZ 38.77+1.70 mg/100 g
o7 $7] Bl gtefo] Hr|Rod 1.7 B} H(Fe)ye 4
7] 1.50£0.06 mg/100 g, 7] & 2.10+0.12 mg/100 g&. =
7] ko] gfo] Ko 148 EUh wbE, ZEK)S
342.73i0.55 mg/100 g, PFIH|H(Mg)S 149.43+1.53 mg/100 g,
O1(P)S 64.43£0.43 mg/100 g, BH(S)S 49.00:+£0.00 mg/100 g,
o} (Zn)y& 5.70+0.06 mg/100 g, T-2(Cu)E 0.30+0.00 mg/
100 g0 2 F7] woHTE F7]9] o] o =t

S71HTE F7] EollA 7P B S Bl 7R
° L}E%’-O]E} LI—E ?ﬂ—F‘J:O] o 0]0‘— 5\. = EE—];ﬂ
6&71 SEl Eé—% 218 ATH(Na,CO5)9| FaFS W 7oz

P>

3) & H¥sd F SehEcl=

F71%h 47 we] & FelslE gt & Sehiol=

[e)
s 2743 A9 <Table 5>9F 2t} ¥ Z2)vls §3F
2 $717F 9026.57+£187.84 mg CE/100 go] 2, 7] %iugg

4079.54+203.77 mg CE/100 g_i et $718 £ 4
o = mtes oM D& TIslA Edo] ot 7A4
° 2 JFETthWoo 2015).

3719 F FYvlEe B4 AgArt flo] 2AEe
e A g Ao} vlwsha ot Aok A 1159
A FEE) gk Z9sS £ Ku et al.(2007)2]
Ao B Ao} 7+ 291 Pinus radiata®] & Z89=E
©] 629 GAE (gallic acid equivalent) mg/g® 2 L}E}RE
S = g A FEE Pinexol (U AZAFE
&, TEZH)S A3 Lee et al(2013)2] Aol & =
=0 717.40£6.86 GAE mg/ge = LtElstth H o)
A XS SA4RT 2hde] & Feds 3ol 9 =
2 Zo=2 Yepytth 2 dE e 2 s a9E
olojd 4= Aot wEhA FAZL $AERG sE g
Eo} kst = O F A0E Algdrh. 2y 4tst
23t =rEte $4EAE 280l 7Fsd 457} oy
ojitol] AFoEM 7w 44| o Erhal & 5 Utk

% EotE ol S $7] 54.84+1.86 mg QE/100 g,
%7] B2 107.11£3.17 mg QE/100 g& & YEehstth 47|12
AL AXAA AT F7] TLe] F SR EC|E gl
of 2 713t} A EoA FAEE dlsFolr & HETe
Z]—Z]o]-—— ——E]‘E_‘——O]‘:L' J+ol 9]_ XH/\E 71—0 /K]%/\(:} /Ll'

N

S7LHEHISA Hol AI8she &7l A8 2t g8 24 319

<Table 5> Total polyphenol contents and total flavonoid contents
from PIB and PIBP

Variables PIB PIBP

Total polyphenol
(mg CE/100 g)

Total flavonoid
(mg QE/100 g)

PIB, pine inner bark (raw); PIBP, pine inner bark powder (boiling
and freeze drying); CE, catechin equivalent; QE, quercetin
equivalent
YMean+SE

9026.57+187.84" 4079.54+203.77

54.84+1.86 107.11+3.17

<Table 6> Dietary fiber contents of PIB and PIBP

Dietary fiber (g/100 g) PIB PIBP
SDF 5.12+0.03" 5.62+0.11
IDF 50.86+0.81 68.10+0.71
TDF 55.98+0.88 73.72+0.69
IDF/TDF (%) 90.85 92.37

PIB, pine inner bark (raw); PIBP, pine inner bark powder (boiling
and freeze drying); SDF, soluble dietary fiber; IDF, insoluble dietary
fiber; TDF, total dietary fiber

YMean+SE

SEDE R
2013).

SolM A E v dFaiolth(Lee et al.

4) 2o

716k 71 F2o Holdf FEFE BAY A=
<Table 6>3} 7T}, +7M T84 Aol dfE 5.12+0.03 g/
100 g, B84 2o]d8E 50.86+0.81 g/100 g, & 2o+

£ 55.98+0.88 g/100 gO]E]—. 7] el 7829 Aol R
5.62+0.11 m/100 g, &84 2]o]4d-F= 68.10£0.71 g/100 g,
% 2ol 73.7240.69 /100 go] Tt}

719k 571 E 100 goll= A=yl o)de] 2ol
Ao} FGE Alo]AdS 71 90% o)A E
Aok $719F $7) o] B84 Aol e 84
Aol Rt 100 ol Bt 53] 7] T2 B84 4
ol TS BAAF 115S Ha 24.95¢/100 g (Kim &
Kim 2004), F329A 33.13+0.48 ¢/100 g (Jin et al. 2006),
Fe)# 37.9+2.6 /100 g (Park et al. 2011), 3 24.7+0.9
g/100 g, =3 21.4+0.7 /100 g (Cho et al. 2008)%.t} 21}
o]} B, AXo] ¥Z 50.89+1.69¢/100g (Cho et al.
2008)E.T} E=Qkh,
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sk e}, Agel D shA HoldfE BT e M
AN E 22 A3E HATHEnglyst et al. 1983; Varo
et al. 1983). 7FGell oJaf) Al <o) Q= At frel ol
HOE A Aol d % ghol Z7he o2 LFERSTH(Vidal-
valverde & Frias 1991).
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