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A Study of the Nutritional Composition of Aralia continentalis Kitagawa and
Aralia continentalis Kitagawa Leaf
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Abstract In this study, we assessed the functional characteristics of Aralia continentalis Kitagawa (AcK) and Aralia
continentalis Kitagawa leaf (4cK-leaf), including crude saponin contents, antioxidant activity, nutritive elements, dietary
fiber, and chlorophyll contents. The results of our analysis of nutritive elements in AcK, the contents of the general
components, inorganic components, and vitamins were all relatively high. The contents of inorganic components were also
high in the following order: K>Ca>P>Na>Mg. Among vitamins, B-carotene and vitamin C contents were all high. The
crude saponin content was 63.7 mg/g in the AcK and 63.5 mg/g in the AcK leaf, and the antioxidant activity was
determined to be relatively high. With regard to the dietary fiber content, the total dietary fiber content was 2.13% (soluble
0.40, insoluble 1.72) in the AcK and 5.98% (soluble 1.06, insoluble 4.89) in the AcK leaf, and the total chlorophyll content
was 92.58 mg in the AcK and 147.25 mg/100 g in the AcK-leaf.
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(Iishin Lab Co., Yangju, Korea)oll ZAZAIFh 71
3 71(DA505 lon power, Daesung Artlon Co.,
Paju, Korea)Z #33+ th2 40 meshe| A2 SFHAIA ANFEZ
71(SQ 101 fuji impluse, Saranrasipu Co., Fuji, Japan)Z H|3}
o] 20°C Y53I(CA-G11XZ, LG Electronics, Changwon, Korea)
o BASAA ARSSIATE A AREE A EF 2 dF
Ao 2 Folin-ciocalteu’s phenol reagent, 1,1-diphenyl-2-picry-
hydrazyl(DPPH), tannic acid, rutin, a-amylase, protease, amylo-

p
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glucosidase, L-ascorbic acid, butylated hydroxyanisole(BHA)-2
SigmaAKSt. Louis, MO, USA), diethyl ether, ethanol, acetone-
MerckAHDarmstadt, Germany) #|3-2-, methanol, ethyl acetate
butanol Burdick & JacksonAKSeoul, Korea)2] HPLCH A]FS
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ARS8 TE. BElE glass fiber(Filter drucible 30 mL, Foss Teca-
tor, Eden Prairie, MN, USA)E AM8-3151 T}
N E B4

YNGR B2 AEZFANDS Wl wel i e d
AAXWH O R 105°CollA Axste] A, 2eHdS

semimicro-Kjeldh'H 2.2 x5 whld 2-417](Kjeltec 2400 AUT,
Foss Tecator)® #43&}om, ZA WS Soxhlet FZ7](Soxtec
System HT 1043 extraction unit, Foss Tecator)S A}-83}4]
diethyl ether® FZ3le] AeFallon] z3|Ee 7124 3shHe
2 255, BrslES 100004 ©o1F e W 3he sk

27lME BA

7188 2 Rl e Agsane] Wil mer 24
o T4l AM-El 7171 ICP-AES(Integara XL Induc-
tively Coupled Plasma Atomic Emission Spectroscopy, GBC
Co., Melbourne, Australia)?} Atomic Absorption Spectrophotome-
ter(HFS-2, Hitachi, Tokyo, Japan)Z 413} t}.

ZALE
EE 2 SFEUS T4 7%t Shibata 5(12)2] ¥l

33 P FET D
FEA7A methanol FEE
ARt dojX methanol FEES FFHF 20mLol] £33
diethyl ether 100 mLE H7lste] 284 3 A4 5& Al
Slal diethyl etherZ £33 T). Ethyl acetateE 3715t €
%S 4°XE3} butanol(water-saturated n-butanol)Z 33] Wk F&
sl SHFF=E 23] AlHE ¥ butanol T2 polyamide®} alumina
columns FHA|A Fol de MAE AASIATE ohA] s
E3} butanol® columns FHAIA ol F2Eo] Sl& crude
saponing Xo} A WA butanolEZt TSIt ROk butanol =
< 45°ColA A B5T vy xSt A% 2T crude
saponing FAATE oW RE 2z FFHoRE ilen 7t
TEEY L TG R ST

SESE SRR E

& H=d siEsE

e 3E I 4L Folin-DeniesH (13)S 383514
A3t &, vEkE FEE XS 1mgS /T ImLol &
o]az 108 3A%k 514 2mLel| 28] 3]4%F Folin AloF 2 mL&
Arretal S99 v 3 < AT § 10% Na,Co, 2mls
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photometer, Hitachi)& AM&-3t] 750 nmollX] FE=E 73k
A48 ZFEFAeRRY TS Faiih o o T8
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9} B Whog WkSAI7|Z 750 ol SR EE =4
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AE 79 & FgHcolE L HEE FE= AE 1mL
S A@ol| 3t 10mLe] diethylenglycolS 7}ete] 2 &3
Sk ¥ IN NaOH 1mL #7Fte 37°CollA 1A17F 52t wkg- Al
71 3 BAFCAES ALt 420 nmolH] 3 =S A
o] W EFEF mting ARSI EFEFAM QA F FR
rol= TS sk

DPPH free radicaldi CHEt MX}30is

DPPH:E= d18HsS 71 B4 AAgodsd os) 3gi=o]
Ao Aol Gao] Hm Mo Hrd Age] Pislse F
AT 4 Ao DPPHO <J3ll A€ free radical HAg-of =&
(electron donating ability, EDA) =74 Blois(14)2] WS W33}
of 2R3t =, AXANE 1o HlerE ¥ 50°Ce e
Zo| A FEEPEA F23 F 1, 5, 10, 50, 100 pg/mLe] FE
A zsle] AMEsIdT). 5 A8 2mL3} 1.5x10* M DPPH &9}
< ImL 7}EHaL GAollA] 3087 WA §F BRFFEAE ALE
3t 517nmelA FFEE S48t RCy 7t Txol meE
free radical ML 2HE AEE HIFSHA] &2 279
THEE 122 A7l Bas A59 F%(50% reduction
concentration, RC;)2 713131t} o] wf @48 Wwatr] I3t
o 719 FAlsAR ol o]&H Y& AA IsHAQl L-
ascorbic acid®} §HdAelAQl BHAS A3 o A|lg=4 =)
g Yoz ksl FALS A3
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2ol i AOAC(15)H whel & 2lo]4dfr(total dietary fiber,
TDF), £-84 20| df(insoluble dietary fiber, IDF), =84 2]9]
’d-(soluble dietary fiber, SDF)E ZHz} #4319 thFig. 1). Al
2 ZH4E AFslY 5203 T B5t] 40 meshd S &
A A AL AR ARSI WA AR 03 g5 MES-TRIS
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Z¥zy 15mlA 23] Aol 3 105°ColA R AZAIA crucible
celite FAIE A3t F 2o dH(TDF), E84 2°]4d(DF),
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Sample treatment (0.3 g)

| MES-TRIS buffer 40 mL

Enzyme treatment [ :

a-amylase 50 uL (95T, 35 min)

| Wash in 10 mL water
Enzyme treatment II: protease 100 puL (60, 30 min)
| 0561 N nct 5 mL

Enzyme treatment III: amylogucosidase 300 uL (60°C, 30 min)

| Filter
Precipitation . .
Filtrate Residue
(95% Ethanol 225 mL)
ISland for 60 min I I
. Precipitation
Filter (95% Ethanol 320 mL) Wiash
78% Ethanol
Stand for 60 min 95% Ethanol
Acetone
Wash Filter Dry (105, overnight)

78% Ethanol
95% Ethanol
Acetone

Dry (105C, overnight) Wash

Cool and weigh

Determination
(Protein, ash)

Total dietary fiber

78% Ethanol
95% Ethanol
Acetone

Dry (105C, overnight)

Cool and weigh

Determination
(Protein, ash)

Insoluble dietary fiber

Cool and weigh

Determination
(Protein, ash)

Soluble dietary fiber

Fig. 1. Determination of dietary fiber by modified AOAC method.

Z o3It ZEka W] JAHFES 85% acetone 25 mLE 7
3ted o3l oS acetone2 7F8Fd 200 mLE dF3ITh o] 9]
20mLE #3}d ether S0mL 2 5% sodium sulfate 50 mLS 7}
o) X3t & ether gasE WEdI XAt AA F- etherd
2 5 sodium sulfate2H] G5FAIA A3t T ethers 7Fl 100
mLE g RS AFEAo=Z st o] AFLAS FFGTA
£ o83l 642.5nme} 660 nmelN FEEE SHsY] F =
29 s FsIATh

H}
—_
G BRI BAe iR, P 9, vie 3

1o BSR4 Table 139) JERIQIT. Qs
2 B A3} FEEES o] Ms0%E Vehtor] B

o] 220%, ZAF7F 0.90%= JERITE ZehaAL 160%, ZA
W2 020%, 32 0.70%°lUth EI FFFUS Fio
85.70%, BFFE3lEC] 7.00%°10 3 AR 1.50%, o]
430%, Aol 030%, SEo] 120%= UElsth £ 43+=
A EAEE(16)2] IR vt A4S YERNITK(Table 1).

Table 1. Proximate composition of the 4. continentalis Kitagawa

and A. continentalis Kitagawa leaf (%)
Composition AcK" AcK leaf®
Moisture 94.50+0.127 85.70+0.25
Carbohydrate 2.20+0.18 7.00+0.16
Crude fiber 0.90+0.03 1.50+0.02
Crude protein 1.60+0.02 4.30+0.06
Crude lipid 0.20+0.04 0.30+0.02
Crude ash 0.70+0.04 1.20+0.02

YAcK: Aralia continentalis Kitagawa
f’AcK—leafz Aralia continentalis Kitagawa leaf
Values are mean£SD (n=3).

FEE ® TR Ca, P, Fe, Na, K, Mg, Zn 5¢] 77|14

Mgt A= Table 20 YERSITE #7713 Foll= K7t
7P @ol FHrEol Aew 53] Bl 264.00 mg%l® 7t
7 2ol Ee AN FFFHANE 172.00 mg%S T3t
AATE o Z Caol o] =UEH BFE AF 36.00 mg%
olglom WEE Ao AL 140.00 mg%l 2 BFE BT}l oF 4
vl Jx o e YT 2 TS Z P, Na, Mge] & F
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Table 2. Mineral contents in the A. continentalis Kitagawa and A.

Pl A3 AT 683

Table 4. Crude saponin contents in the A. continentalis Kitagawa

continentalis Kitagawa leaf (mg%) and A. continentalis Kitagawa leaf (mg/g)
Minerals AcKY AcK leaf? Part Crude saponin
Ca 36.00+0.16" 140.00+0.12 AcKY 63.70+0.16”
P 34.00+0.06 66.00+0.02 AcK leaf” 63.50+0.13
Fe 1.10+0.03 1.90+0.06 YAcK: Aralia continentalis Kitagawa
Na 29.00+0.11 22.00+0.02 fiAcK leaf: Aralia continentalis Kitagawa leaf
K 264.00+0.04 172.00+0.02 “Values are mean+8D (n=3).
Mg 19.00+0.03 42.00+0.01 . .
7n 0.40+0.07 0.60+0.05 Table 5. Total polyphenols and flavonoids contents in methanol

YAcK: Aralia continentalis Kitagawa
YAcK leaf: Aralia continentalis Kitagawa leaf
Values are mean+SD (n=3).

Table 3. Total vitamin contents in the A. continentalis Kitagawa
and A. continentalis Kitagawa leaf

Vitamins AcK? AcK leaf?
Retinol (1ig) 1.00+0.08% 10.00+0.30
B-Carotene (Lg) 4.00+0.17 60.00+0.16
Thiamin (mg) 0.16+0.03 0.25+0.02
Riboflavin (mg) 0.31+0.02 0.46+0.06
Niacin (mg) 0.90+0.04 1.20+£0.02
Ascorbic acid (mg) 4.00+0.04 47.00+0.02

YAcK: Aralia continentalis Kitagawa
f)AcK leaf: Aralia continentalis Kitagawa leaf
9Values are mean+SD (n=3).

L}E}‘X/\L@r
St A= Table 39 H&= ue} 2ol HIER F
ol ascorbic a01d7} GEEA 47.00mge 2 7Y Zo] $hiE o
ANO ™ B-caroteneS HFEU 60.00 pgS R JYATE T
3t niacin FHS HF5 090mgd FFEFHA 120mgeE L
ERAATH

]”«] AFZ BFF 2 BFEEYe dvE, FI14E, v
BRI B 5 EOh BFEYe wol shEe] dlen, o
o] FAsA HEHAAY 7IHAIER 2ol BFEAS 2FE7
ol Agate thge WHo R o] &gt {88 AFAAVE
2 Aoz Aztdr.

o

ZAPEY

mg/gE T 2 . =

-3}l +o}— 4 Elet TRV e F AbEd gkl
¥zt 247, 2.16(wiw% dry wt)O]I’_ WAk 330%S S -
FUF 2IE 2151%, QAFE 7.04%, 2 1675% Tt
= EL(n)sa} FEUE ByE 4.05%°la}~c HI(18)7}F AR
™, Kim F(19)°] Aol 2-827] 2Adxke] T 2 A
¥4 ghgo] 7.83%zete ATFAIAR H|Fo] HH %‘%%Jr RS
el A ol 747 637, 635%Q1 A 1 el AA ¢

o]

hus

5 TiEY EE W 5 BARwoC

g PEFAe vHe F2EC F Fehln AP 3
Fehcols g 2 Ak Tbie 39 gaiv WA %
FE RS F5E F FANETRS 825 ugmg, BEE L

extracts from A. continentalis Kitagawa and A. continentalis

Kitagawa leaf (ng/mg)
Part Total polyphenols” Total flavonoids®
AcKY B58.25+0.87° B11.25+1.86
AcK leaf® A7832+1.21 A15.36+1.93

DACK: Aralia continentalis Kitagawa

Y4cK leaf: Aralia continentalis Kitagawa leaf

SMilligrams of total polyphenol content/g of sample on tannic acid as
standard

“Milligrams of total flavonoids content/g of sample on quercetin as
standard

9Values are mean+SD (n=3). Values with different superscript letters
within a column are significantly different at a=0.05 level.

7832 pg/mg 2 WFFETE BFE HA
=2 ZYdE u%ka B3tk o] Jung 5(20)°] AelA %
EELP%?J d, £71, e ¥ EeulE e vieks zzn,}
ZF 62.10, 6530, 70.20 pg/mgl & iﬂ# AR} %
94 T Euls el =ve S gngth ¥ %—E}_Ha;
ol dlgke wWEEd WEES FEEo| ZHzF 11.25 pg/mg 2 ol
6 ng/mgl 2 WEFUNN Felrol= o] =A U
FEEAA EEHEA
o]% z]—o :___} 2= o]ﬁljr
UL AEFEY st Aol e & EYve IS A
HEHA BFEH fAR AR A9 F EEsEdEel O
atod &5 e, E97F A S04zt 1674, 29.20,
2727 ng/mgl & o e ks BN, F EftHwol= §
g 2 FF N9 B9AF E71904 A 1413 2.36 pg/mgS
2 03%2 ol w2 e HQl v, HIARRIS EYEH o
o] & ZglE S 7zt 12069, 13022 ng/mgel L, Sehn.
ol= Bk 7b7} 1675, 133 pg/mglE B ALEJTH21).
olggt AE vuIS o BFFEI BFEYS v e
Fo] ZuEy SHPREoEE FEla Jon, BEEAA
dAZ o B ¥ sl stese] SATgE ¢ F Ak

.‘.4
N
—

(o

2L YHE SR wolE HE

DPPH free radicalof CHEH TXZ0is
4 E9FEY —ir% #} L-ascorbic acid, BHA] DPPH
free radlcal 27 FHSE 1-100 pg/mL FEEE =435t vl
St A= Table 63} ZELE}. 50 pgmLe] FEoNE BEgI %
F5o] 2} 7227, 78.56%2] A2 X3, L-ascorbic acid,
BHATE 83.89, 58.66%°] &A%< ¥ol §A I4IshAIl BHA
Hoh 84 =2 bl @48 JeERloY, dA ksl
L-ascorbic acid RTh= W2 diksl &75S Btk
TS 100 pgmle] F=odAME BFEH GFEHel 77
97.84%%} 99.69%°]1 3L, L-ascorbic acid, BHAY Z}Z} 96.15%%}
86.22% AEo] 3 "\l'lfi]-‘_ S Ho] HdA &AkEkA|2l L-ascorbic acid
9} Ql1F AiksAIQl BHARTE &2 ditsles Bo B553
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Table 6. Comparison of DPPH radical scavenging effects of A.
continentalis Kitagawa and A. continentalis Kitagawa leaf

Composition Concentration scﬁjg;;ﬂlg RCy,”
(ng/mL) effect (%) (ng/mL)
21.86+0.78"

5 29.38+0.62

AcKY 10 32.37+0.27 832.23+0.38
50 72.27+0.56
100 97.84+0.84
1 23.81+0.23
5 30.00+0.39

AcK leaf® 10 37.73+0.28 €28.06+0.25
50 78.56+0.35
100 99.69+0.06
1 39.92+0.02
5 44.07+£0.53

L-Ascorbic acid 10 55.72+0.58 P8.45+0.62
50 83.89+0.03
100 96.15+0.56
1 20.77+0.18
5 24.,01+£0.01

BHA 10 40.83+0.02 439.43+0.19
50 58.66+0.03
100 86.22+0.03

YAcK: Aralia continentalis Kitagawa

YAcK leaf: Aralia continentalis Kitagawa leaf

3 Amount required for 50% reduction of DPPH

MValues are mean+SD (n=3). Values with different superscript letters
within a column are significantly different at a=0.05 level.

FEFAIME 58 kel A Ee] IS o 5 ATk
a3l BFEEH BFEHY RCy, w2 77t 32.23 pg/mLe}
28.06 ug/mLZ -3t fﬁ"&:ﬁ} 2H8-S YERR S ™, L-ascorbic
acid®} BHAE 77} 845, 3943 ugmLo] A£A%S 7H0S &9l
ke Kim 5(22)cl ElOﬂ ol BEFe| oAU HEe
Bl g ikslahe-g YepA L olehes E3ER
HE] RCy, #tol 24.6 pg/mLe] 73t ikl Aol gHruo]
AL-S BN OH, Jung S0y BFE U Bl diks}
TS AR A3 WgE FEEC14 RCy, #tel 2 40.0, 35.1

pg/mLE BHTETH EX =& s} %}HC’ UERIRIAL 53] ¥
2] k&S BEEAM RC, #ol 88 pgmlE 7MY & &

e vrephrka B sk,

Web BEE 9 GEEY FEES $upER Tk ol 9l
A vl e st A7 BARE K Ao Az
YT WEETG GEEUL FUY /54 2ARE As

o Ho}
Alo|M®

GRS 2RI EAjse Holdf TS & Ho)dH
o 84 2olAdf, B84 AoMRE 4 EAs 2AE
71Fo 2 AXrsle] Table 79 YERARATH

e S’—M “01** f TS AAE JE A BT
Fol Aol F Aol ol 2.13%, 7874 Aol 0.40%,
B84 Aol 1.72%° Riovi TEHS F Aol 5.98%,
FEA 2ol AdE 1.06%, B84 *‘Olé% 4.89%= eI ©]

Table 7. Soluble dietary fiber, insoluble dietary fiber, and total
dietary fiber contents in A. continentalis Kitagawa and A.
continentalis Kitagawa leaf (%, fresh matter basis)

Dietary fiber
Part
SDF? IDF¥ TDFY
AcKV 0.40 1.72 2.13
AcK leaf” 1.06 4.89 5.98

YAcK: Aralia continentalis Kitagawa

YAcK leaf: Aralia continentalis Kitagawa leaf
9SDF: Soluble dietary fiber

YIDF: Insoluble dietary fiber

STDF: Total dietary fiber

Table 8. Total chlorophyll contents in the A. continentalis

Kitagawa and A. continentalis Kitagawa leaf (mg%)
Part Total chlorophyll
AcKY 892.58+2.83"
AcK leaf® A147.25+3.56

DACK: Aralia continentalis Kitagawa

Y4cK leaf: Aralia continentalis Kitagawa leaf

9Values are mean+SD (n=3). Values with different superscript letters
within a column are significantly different 0=0.05 level.

Hwang(23)¢] d7ellx] S84 A4F
A4S A AHAE 7L E AIFA] 2.87%, 201 0.70%,
3.58%%1 B3k, AR F Aol TRke] AME E
A 2.08%, T 3.80%C|ATHE B9} s HH 7
FUHFH &l 750 A =2 S ¢ F U E13,
WEEQlo] A= 7580‘ 3.81%, &8k 5.16%2] i;(24)9‘r H|
3 & w 5.98%= F 2ol Tl E=A e

ol Anm =& Lﬂ1 Tud HEEde doldf dEe v

3T
24 g 49 ugow BEE ur BEEA) ol @

o F Mol

4 ot o r
ot

2>

S Table 84 B

4y =1 5 Yol 14725 mg%E
FELAAM o 2 F Ef'r_ e UERIIT ol Lee
S o3l AsAl7]e ‘Urg— AlFAY] F E2
2y e Yol e v F 3594 ¥, 71, s U
s A3, 2bzF 10741, 15.07, 108mg%i AFX] Yol|A] 7}
F =A Jeiste 2A3E B 9, A8 ol ¥ B2 FE2
o] shrEo] S ouisith, B A3 Agr] BFF Bt
FEEAAAMY] B2 FE2Y T2 AU, Pak 5(26)
o A HioA Qo|fXx|e] F SRR TEFo] 31.78 mg%s]
Ao R Hol BEFoME AR e FEEY o] FHiE
=2 ¢ F Ak

= = = = =
nj-_r_ﬁ al Lt]—T_.Q1o x= =239
T:
_]_

o

»

s

o (o] 3
el =
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