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Effective Components and Nitrite Scavenging Ability of Root and Leaves a Angelica gigas Nakai

Hyang Sook Kim*, Sun-Woo Joung
Dept. of Food and Nutrition, Chungbuk National University

Abstract

This research was conducted to examine the usability of Dangui (Angelica gigas Nakai, Root) and Seungumcho
(Angelica gigas Nakai, Leaf) as functional food in aspects of their functional components and nitrite scavenging
ability. Analysis of proximate composition showed that Dangui contains more moisture, crude lipid and crude
protein than Seungumcho. On the other hand, Seungumcho contains more than twice amount of crude ash and
crude fiber than Dangui. Dangui showed higher contents in phosphorus, iron, magnesium, and Seungumcho showed
higher contents in copper, calcium, sodium, potassium compare to each other. Substances such as calcium,
magnesium and iron that showed high contents in Dangui and Seungumcho are the most important inorganic
substances. Total dietary fiber(TDF) of Dangui, sum of IDF and SDF, was 24.2%, and Seungumcho showed
28.18%. vitamin C contents of a 29.690.33 mg/100g appeared only in Seunggumcho. Total phenol contents of
Dangui was 0.100£002% and that of Seungumcho 0.0900+008%. Nnitrite Scavenging ability of both water soluble
and methanol soluble extracts were more than 90% at pH 1.2, and it decreased as pH level adjusted to pH 4.2,

pH and 6.0.
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A4, IE, Wd 4 94%F, Juss 59 A3 A
gl g gcroz day Yio] AlEHo JHE
ANA 53] RS AEY EAsgn & ¢ JiE
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2) FIIRE A

F712 P, Fe, Mg, Cu, Ca, Na, K) 3F2 A0AC
(1995 2.2 AHFsATE F, A5 1 g& AHAsY =
7o g2 F 500TNA 2217 33A70 5 g st
Atk =Zol24E oF 108 "Wolmgla zAAHA
3~4 ml HNO;E @3 StZdo]E(100~1200)d A =
FAIZATE Al =M E 500C 3]szl 1A3E 3
ShAIZL & gtk ©7kue) HCL 10 mlS 23 50

Table 1. Operating conditions for induced couple plasma

Instrument Jobin Yvon JY38PLUS
Reflected power 1.0 kW

Coolant gas & flow rate (L/min) 0.2 L/min

Plasma gas & flow rate (I/min) 14 L{min

Carrier gas Ar

Sample gas pressure 40

Torch height 10 min

Rince time 70 seconds
Intergration time 20 seconds
Nebulizer carier gas flow rate(Lfmin) 0.2 L/min

Pump rate(L/min) 2.5 Ljmin
Wavelength(nm) P(213.6)  Fe(238.2)

Mg(279.6) Cu(324.8)
Ca(393.4) Na(589.6)
K(766.5)
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ml volumetric flaskel] &% LHg AAEFEAT]
g X

(ICPHZ EA5Ych B2 AL Table 13+ o) sjgth

3) Aol fa #4

© w84 Holuw B

Holdd FEHE AOAC(99S)ETF o488 F
20049 wel o8] TaATh IDR(insoluble dietary
fiber)= 500 ml Z2]7H2(PC) HIA) A8 1 g¥& 92
pH 82Z XAHH Mes-Tris buffer® 40 ml 7} & U<
A aamylase €Y 50 ulE 718led 97C 48 =4 35
E7F hgAIH T S protease &4 100 ul & slslx
60°Coll A 30+% ¥H3-3 0561 N HCl 5 ml-g 7}sl2 1 N
HClZ} 1 N NaOH=Z 60To|A] pH 40~472 243 =
amyloglucosidase -2 300 wW-& 7}skal 60ColA 308
g 48359 tE crucibled] ¢F 05 g9 celiteS @ol
78%¢] ethanol wash bottleo] Ho} Bz Fo] crucible
¢+l celiteE HAIAL ThA] IF 2 slEEA 3 &, B
AR st FFES 70C SF5 10 mz 23] A
_10}.01 0;1011 Eﬂ xﬂ?ﬁl _ﬂ].g__ Zr—_g.}d /\10]}1\3% XJE}:.g_oi
StRh JAE 2ukz 78% oerE, 95% Jleg aeEln

O &S £o 2 Z4Z 15 mA 23 AFH = 105°C9—] A
270 Axeld FEe ToRL A2 zaluw zg
W4g 243 ¥ ool DFE Fasih

@ 484 Holis A

SDF(soluble dictary fiber):= IDF &3 33 oA o]
2 oA 8 ARAL 0TS 95% P2z ALo]A
IAZF FAAZ & crucibled]] celiteS @3 78% ol €
2¢ 7] 1% T AR @ ¥, AWET 89
g gFata wolAY Aol 78% ol TS, 95% o
GE I oMMESY Fo2 Z47 15 ml ¥ 23] A
A35lY el IDF} Y3 wpgoz AAHS crucibles
Azl J¥e ToT 474 2989 zUue 5

F4o]4#< TDF
@ato] etk

A% ¥ Fsel SDFE Targich
(total dietary fiber)+= IDF¢} SDF&

Residue weight = (Residue+Celite+Crucible)-(Celite+Crucible)
= [(B1+B2/2]-Bprorcin-Busn

IDF or SDF = [(Ri+Ry/2-Mgprocin-Mgasn-B)/(MI1+M2/2)]x 100

Total dietary fiber (TDF, %) = IDF + SDF

B = Blank(mg)used for IDF or SDF calculation
B+B; = Individual blank values(mg)

dx e 1382 AH22A A 635(2006)
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Byrowin = protein(mg) in blank

Busn = Ash(mg) in blank

Mg proein = Protein(mg) in sample residue

mg o = Ash(mg) in sample residue

Ri, R; = Residue weights(mg) of sample duplicates
M; M, = Weights(mg) of sample duplicates
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HIE}Yl C& hydrazine H1W(FAFH 27F4 1995)
o) wel thedl e wom el A Ag
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A 108 g gdBeisel 33 ojBskn 100 ml
WaZeaad 5% gy §AoE F8F AL

Azdoz Agatdrt A2d 2 mAL AFB F
331 DCP(2,6-dichlorophenol indophenol)<=£4-2 1 ml¥]
S Jtsle &8 18 7F WRske RS extracto] §-
29 W7k Fahack of71el 2 mle] Thiourea-HPO &
dg 7}—8}04 e &A% DN 1 mlE

HFx) A7) : Wl @7t 249 85% 4t 5 ml
7beta wgg Al@de] 1 mlé] DNPE 7hste] &
%}Alﬁ A2 3027 FA F, 520 nmol|M FFE
ettt Alg9 FHEN Co ¥ L-ascorbic
Fo2 BEFHE Yo d&sianh

ZvE $FE Folin-Denisie] st FFsAT

(A.OAC, 1995). & A& 10~30 g& AZ3 Fs
70% e 100 mE @il 70C FLFA 302 7H
3%, 347, A3t Ad8NeR P TS Al
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F X38Y 10 mE e & ﬂ%k% 100 mz &}
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tannic acidE& ©] &3t AHAF RFJHLZHE %
tannic acid @Eo 2 Fstd )
% tannic acid GF = JA%:L X 10
[74] : N 59 EFEE5H A48 tamic acid
%= & (mg/100ml)

A ANEAAZEY
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acetic acid2 ZZd ZA|F 1% sulfanylic acide} 1%
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6.09+0.03% 2 uYEwe. =X 47
6.56+0.08% 9} 2.63+0.11%2 EHA7F ¢
B{a, zgdlaAe 777:091%9 2.83:0.18%82 =%
A w72 AV o 2 FFE 2Ach
ol wrall, S EH} HAF= $HZV o 22 F
= &9 2% FHAL 5.61:0.03%E E
= 12.86:0.01% 8 ettt =A4F9
Ax= 6.10+0.02%, 4= 13.87£0.04% =
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FHEFEQOODA WEH FAHE AW 6.7%, =
A 335%, 238 447%, ZAE 15.64%2 2 A
Aot =AY, 23S Hléé}ﬁiﬂur Zoguz
of wha) AF= E4 UA v

AzxEe A4 3.42%, zr&ﬂ.‘@_ 15.38%, Z3)

HI
s
rfr

— -
AT
1.

r]r

oﬂ.oﬁi&imlo_,ﬁ
XLOXLOD

H ol

al,
(o]
<
q-]
Al
x)
ull
)
o)

o[)é
)
o
_g
i
9 &

=
2o, 3&1&““‘—8—% AT BAA7}

W PN oAz 3L o

o
Nox
30\ F
30
o

0 YE F(1990)9) MW PAY Aure B4
g A, Z2AY 11.2%, 2R R 132%, 238 6.5%,
ZAS 38%2 U} 2Ags zuvde B A3
uoh A Uehgm, ESEe HsaA degen,
ZARE A7 degt 2 489 Hole EF9 W
A2, g, SR GE Aoz A

SE, B4, °
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2. FIIME

A @2 2714 FHLS Table 39 Yerg

Table 2. Proximate composition of Angelica gigas Nakai

root and leaf (unit : %)

Root Leaf

Moisture 9.04:0.04 6.09+0.03
Crude lipid 6.56+0.08 2.6310.11
Crude protein 7.77+0.91 2.83+0.18
Crude Ash 5.61+0.03 12.8610.01
Crude fiber 6.10£0.02 13.8720.04

&

ANS 215

AT} o] AL 79.7+0.72 mg%, Ho] 9.7:+0.29 mg%,
vl ol 129.0:1.41 mg%= 2% 2l 46.3:0.52
mg%, & 6.0£0.56 mg%, vt2vlE 87.9+2.29 mghR T}
3o $2ZxE o9 W2 FEIUF 1.940.73 mg%,
Zr450l 413.7+2.62 mg%h, JYEFo| 102.3£15.11 mg%,
ZrEo] 495.7+20.82 mg%®E FAY FE 05007
mg%, Z4 101.0+0.00 mg%, EF 11.0£1.39 mg%,
ZHE 406.7£3.40 mg% BT L FTHS L}E]-LH ea=

2)E A 2 F(2001)9] E}Etﬂ AL 24 39 mg%,
69 mg%h, E 3.1 mghE & ‘ﬂ?«l éﬂriv} b3
A Jeld®, JEF 76 mg%st ZF 458 mgh S &
A vetgt. $HEE ZF 209 mgh, YEF 7
mghZ £ A9 AF{ERT E%a, A 117 mgh,
A 70 mgh, ZF 677 mg% S A Yt 2 AF
7 AolE HYTH

ARATF 51997 ostd, Ante] FI|HES
& =R ZES 689 mg%, TE 3.5 mgh, VE
8.1 mg%, ul2Hl% 50.5 mg%E FAY} Az HT} ;P
A YEsA, A3 ZEL 47 1245 mg%, 7368
mghl 2 “"-‘Hﬂ- SAZBEY A Jebygol

A $AZAAN w2 FFE HJ FUHER F
T, u]‘:ll'ﬂ‘ﬂ‘, T2 A 7HE 8% Fo1Ed
2k ohlg 29E7] & 24& AU 9tk wa
A, 3t $HxY AR F7129 HFo =89
Halgt AlgH ok

aF

3. Al0|MS
3RS 5429 Aol4g FLL Table 49 2ok
FA ) IDF(Insoluble Dietary Fiber) 21.0+0.54%2 1}
E}xt3L, SDF(Soluble Dietary Fiber): 3.320.27%% e}
S} TDF(Total Dietary Fiber) &%& 24.2+081%=
et AATh ¥E, A IDF 832 268z

Table 3. Mineral contents of Angelica gigas Nakai root and

leaf (unit : mg%)
Minerals Root(Mean+S.D.) Leaf(Mean+S.D.)
P 79.71+0.72 46.3310.52
Fe 9.70+0.29 5.95+0.56
Mg 129.00+1.41 87.93+2.29
Cu 0.49+0.07 1.90+0.73
Ca 101.00+0.00 413.67+2.62
Na 11.02+1.39 102.33£15.11
K 406.67+3.40 495.67+20.82
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216 gAY} 4% 71e

089%=Z FHEY 2 IHFS
SDF:= 1.440.14%2 FAXRT
TDF:= ZART 52 282+1.03%S Bt}

A9 AF2004)e] s, & dej=e] 4o
ARE A7 =304 Adxe ZS IDF= 273+
2.30%, SDF: 11.1+1.78% 2 TDF:= 38.4+0.83% 2% 1}
Ehudth E3 3)Ee] A$ IDFE 26.3+0.60%, SDF:=
6.6+141%2 TDF= 329+1.34%2 Ueht} $73x9
IDF &3 v 8tA vhebsith

o) F & oA e (1993)0] J5tH, HEAR HE9 4
oldF THS BN AR, AMiFY TOFIFEFS 4
2] 28.0%, A1EX 285%% UElR i, MAHY =€
HAL 312%, FHoluiAlS 184%= S57H %9 TDF
S w)s2skA YT

T, A48 519960 9std ALiFY HoldF
Fee 2N An, 2o 312%, AY 344%, wiF
26.3%, 229 31.1%, &8 293%2 Jelhd 3
& AAske 48 AFY TOFEEH 2 4d9 $4
Z9} H5:9 2FE Ueith
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1) vleIC

G ofd il AAsol BHEO] e A=
A vE C FF Table 58 2k 57 %29 H|
B9 C e 29.7+0.33 mg/100ge2 vERgta, 2
olXE vER C7F AEEA &toh

AEHJEFZQOON M2 FAE 11 mg/l0g, &
2 252 mg/100go2 & AF-9 BAX & & Ao

)

Btk $3x9 A, 53 F00De Al A
H]elql C ggko] 030 mg%E Ueht B Ags @
ztol 7t Atk

ArY 519992 HEFEEY Hgd C
AT A, AAxE 314240 mg/100g, AY 105.1
4.5 mg/100g, B 5.2:04 mg/100gL.Z e} A
o} @ %9 vgWIC gFo] HlatA UEETh
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Table 4. Contents of dietary fiber in Angelica gigas Nakai
root and leaf (unit: g/DM"” 100 g)

Dietary Fiber(%)

o
3
I+
o
3
R
f
z
Hr
e
Iﬂi
of%
tjo
i
o
BTN

¢zl F2001)Y ATANN sHZY BT, T
ol 0545% 2 VEMS, EA% 5200HS A
HEA EAF#HS chlorogenic acidE FFERARE &
3 A3, 0052% 2 Jegon, oligkel 773 (2001)
= 2979 HE: shgo) 0223%2 JEht AF A
ity 22 AolE Btk

oz dE2 35 08 9 A3Ex0 2EEH
wel BAX] 7k Aol 2B R deedt HlmuF
A gtk =3 FAY AR
of wat Zol7b e F=
AoiA AR EFEE
o] Fa3lE et AtsETh

A4y 51992 HFFEEY TdE FHFHE o
T8 A7, AXEE 0.03:0.006%, ALL 0.05:0.004
%, TS 0.02+0.006%2 VeI A a7z 2
F= vmF F:9dth

X
o

5. OEAIY A7

D &84 o] opag 2A%

9 4F oFE % FREG 5 FHe 9
£ 23 9 37 obuw okdagol W] Wy B
A9l nitrosamine 44 AT GAstel FAY 57
224H Bo@ 845 Mwe 84 29 ok
A9 2ARFE ZAFF ATHE Table 69 UERASIT

=9 84 IBS 05 g% | g%, 2

[+]
e%2 BEE 2t} pH 12, 42, 60014 22 W
NZ F olAAE 2A%S et odad &

T2 2% 8% BT plt $EF w4 vE
Y pH 126419 opd4d ATl 7Hg w33 pH
429} pH 6.09) ¢=o2 vebgTh

Table 5. Contents of vitamin C and total phenol in
Angelica gigas Nakai root and leaf

Insoluble Soluble Total
Root 20.95+0.54 3.27+0.27 24,22+0.81
Leaf 26.79+0.89 1.39+0.14 28.18+1.03

Root Leaf
vitamin C (mg/100g) N.D.” 29.69+0.33
Total phenol (%) 0.10+0.002 0.09+0.008

DM : Dry matter

=2 F5 A A227 A 635.(2006)

Y N.D. - not detected

- 962 -



gAY 84 L pH 1204 ZE FE7F 0%
olfen & iﬂg—g HEI, pH 42004 55238
2 Z¥7+ 27.01+3.57%, 23.56+1.38%, 19.81+2.96%2 1}
B3, pH 6044 13.743.02%, 11.2+3.69%, 5.0+
334%2 JElEth $3xY £8&4 82 pH 129
A A9 90% oldoz ZFHAL nAAR FE &A
€& Btk pH 420 82 72 22.5:0.50%,
17.4+1.42%, 13.6£2.03%2 FARTIE I LAES
B3, pH 6094 = Zzt 17.242.90%, 15.63.05%,
9.4£3.64%=Z TAET T2 2AEES EIAUTh Kao
2(1987)°] o8] 7}A pH ZFZA)A nondialyzable
melanoidins & A7}l nitrosamine FH A FTHE
ZA% A7 pH 12014 9%2 71d 52 JAaZHES
Baoes 2ae Ao

2) WgE 7184 &9 oA &A%

F2E gaste pH 12, 42, 60 Z7AA W&
7+83 EIT«] ol &7e APZA T Table 634
Z2th 29 vWes 84 g8 pH 12°M 90%
ol4e] 2 &AEE UEH I, pH 420X &
2 Z}Z pH 420 xH=z 47 80.4i5.46%,
66.6£5.98%, 47.1:1.17%Z e, pH 6.09A&=
24.3+6.96%, 20.2+6.12%, 12.4+4.97% % }E}gtT),

SHZY vgs 71844 82 pH 1.2904 90%¢]

Table 6. Nitrite scavenging ability of Angelica gigas Nakai

o

root and leaf (unit : %)
concentration Nitrite scavenging ability

(%) pH 12 pH 4.2 pH 6.0
0.5 92.78+4.07°* 19.81+2.96°  5.03+3.34°
RW" 1 94.10£042° 23.56:1.38° 11.19+3.69”
96.5110.44° 27.0143.57° 13.69:3.02°
0.5 93.0043.35 47.14:1.17° 12441497
RM 1 94.99+2.89" 66.58:5.98° 20.2316.12°
2 98.86+0.37° 80.40£5.46" 24.29+6.96"
0.5 91.41+2.05° 13.59+2.03°  9.42+3.64°
LW 1 94.23+1.84 17.38+1.42° 15.62+3.05°
2 97.47+0.82° 2247+0.50" 17.24%2.90°
0.5 88.52+4.39" 41.56+1.27° 8.95+4.51°
LM 1 89.5043.45° 54.1249.03° 11.78+4.60"
2 90.60+2.93" 66.43+1.65° 23.26+4.78"

Y RW: Root water extract; RM: Root methanol extract;
LW: Leaf water extract; LM: Leaf methanol extract
? In each clourmn, different alphabets in superscript show

statistically significant difference (p <0.005).
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e B AAEES HAth pH 4204 sEE=
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7He8A Pre ofdAd AASEL BE pH ZHAA
o 2 &2A8S 2Ah
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of A7tHo] AAA] 2 BEAZ o] FHI o, 2
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nitrosamine & AJ/4gsh=d ©] #F-2 pH7F B2 23
A 4A dojue Aoz gEA 9,1‘:}-

T3, Leaf £(1987)9] 9Jshd U E & 3H(nitrosation)ol]

QEL F = nitrite= nitrous acidHNO)E A 3517] €
a4 AgstE i HNO= HNO;' 22 protonst= o] A
A0 2 amide®} ¥HS5}] nitrosamideE A 3HT) o)
g sty dEe UERZS vgE F2 A
Wl 4Hd H(acidic stomach)oll Al Bt ok AT
Ao oy, oY &Aool =g & #E ¢l
o] A9 AW pH ZZF wH|5$ pH 1204 90%0°]
4 7Hg et A2 FFHY FHY sHx F
2 AA UolME EFHFHQ] oA NYd &AL S
&) nitrosamine WAL AT Aoz AZrHA).

FAG $73zx9 =& 22 "%/‘* i fg
& 7MY gE9 oEdY £AFE Bd 5&F §
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AL HHTh
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