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Analysis of Umbelliferaeceae Wild Plants and Antioxidative Activity

of Pork Meat Products Added with Wild Plants
-Angelica gigas NAKAL, Ostericum sieboldii NAKAI. and
Coriandrum sativum LINNAEUS.-

Soo-Jin Heo, Mi-Ok Yang and Eun-Ja Cho
Department of food & Nutrition, Sungshin Women’s University

Abstract

The proximate composition of 3 kinds of Umbelliferaecceae Wild Plants (Angelica gigas NAKAIL, Ostericum
sieboldii NAKAL and Coriandrum sativum LINNAEUS) were analyzed and used for making pork sausages as a
functional ingredient. In the proximate composition, crude protein content was the highest in Ostericum sieboldii,
37.87%, and crude lipid and crude ash contents were the highest in Coriandrum sativum. Vitamin C was contained
in Angelica gigas at 0.30mg%, but was not detected in Ostericum sieboldii and Coriandrum sativum. B-carotene
content in Angelica gigas was the highest at 19.96%, but selenium was not detected in any of them. Total phenol
content in Coriandrum sativum was the highest as 1107.43mg%. TBA and VBN values of all sausages with wild
plants increased gradually during four-week-storage and were lower than those of control. Coriandrum sativum-
added sausage had the lowest TBA as well as VBN valuew. During the four-week-storage at 4°C, TBA value and
VBN value were in the very safe range at all sample. Total phenol contents in sausages appeared to have more
antioxidative activity than vitamin C, B-carotene and selenium, and consequently decreased the TBA values of

sausages.
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FRFEFL 105C AAEARE, 2R FF2
soxhlet F&¥, ZUNZA TS semi-micro kjeldahl

Table 1. Composition of the experimental sausage (Unit : g)
ngredients Pork meat Pork fat Iced water Salt Sugar White Wild plants
sample pepper 0.5% 1.0% 3.0%
Control 1800 600 600 36 18 7.2 - - -
Wi 1
ild plants added 1800 600 600 36 18 72 9 18 54
sausage
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Fig. 1. Flow chart of sausage process of added wild
plants.
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Table 2. HPLC conditions for ascorbic acid analysis in
wild plants
Jasco PU-980 Pump 2
HG-980-30 High pressure gradient module
851-AS Autosampler

Instrument UV-975 UV/VIS Detector

807-IT Integrator

Cloumn Oven
Column YMC-Pack Polyamine [I (4.6 X250 mm)
Detector UV(254 nm)
Mobile phase  CH;CN: 50 mM NHH,PO4(70:30% v/v)
Flow rate 1.0 mL/min
Column temp. 40°C

Injection volume 10 ul

Table 3. HPLC conditions for B-carotene analysis in
wild plants
Jasco PU-980 Pump 2
HG-980-30 High pressure gradient module
851-AS Autosampler

Instrument UV-975 UV/VIS Detector
807-IT Integrator
Cloumn Oven
Column #-Bondapak Cis
Detector UV(460 nm)
Mobile phase MeOH:CH;CN:THF = 35:58:7
Flow rate 1.0 mL/min

Column temp. 40°C
Injection volume 10 ul

4 Aeg B4

AdE 2R A4gETez AT sged A
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5 & A 84

2 HE 242 AOAC #wy'"ez 4. =,
A5 2ge A& Hetol 500m T2 wiEEFHAa

- 458 -



ulel s e A EEA

o ¥i & o]&% 300mE vhal 2410 F< 2
YA 7l F 500n 2 GE, AHg g 244
4%&9&? A [ tannic acid 100mg & H3F
o 1,000m 2 FE3te] AP sEHEE EAS
o] 7]l Folin-Denis A]°F& 71sfl EAAIZ th& 760
mef| Al & 5 o
6) AGAT A
A 242 EtheeZ2 AZE F&39 2 &
A7l g ok 200mge FSt] WlE o XEE Al
AT & 329 A2 200mgg S0nl B2 vt F
g2=o] YI 05N NaOHMeOH &S 5m 7}3}
H5M e Be o8 150C sand bathe] A W27
ARt flold R7AA 5~10870 3
F 47 A= JHeA 5E
A Zolx oJ7]el hexane SmlE ¥t fA
7HeE & 5EZ o 82 £ J4@dAN 2823E
g g TSAET 15mg THE 1527 HE
A7l Al E3h AFsE 718 hexane
23 Eﬂ}z] LEEFY FEF 1nE ¥
Fol FAHAUE A=AE 4]
2 % 2 gas chromatography(o] &} GCzg}
AMgste At 24 S BA A
B Age] 2183t EEEZ L lipid standard2
Sigma(U.S.A)AL AIFE AMgsIRR, #AAl GC
(Hewlett Packard 6890, U.S.A)2 Zﬁj% BP-10(0.3
mm X 25m), injection port:= 230°C, detection port:
250C, £BL x71% 160CHH 3C/mng &%
2 20C7HA EHvh ARG tAe RE, AEF
AFL 024, sprit ratio= 50:1, A&7 &= FIDS’iE‘r

b
S ]

Y

o

= o

ofj

=]
e
NN

2
ot
23
_\:

mmmm
ﬁﬂ>

oW

Table 4. Operating conditions of ICP-AES for selenium
analysis in wild plants

Power 1 Kw for aqueous

Nebulizer Pressure 3.5 bars for meinhard type C
Aeorosol flow rate 0.3 ! /min

Shealth gas flow 0.3 { /min

Cooling gas 12 [ /min

Wavelength(nm) 196.090

Detection limit 75.0 ppb

(2) 27T 7} AR 9 FarsiA

1) TBA 7HThiobarbituric acid value)

TBA: Tarladgis S9 WH'™g Ar&slgich AW
2kglel o8l 32] 5 E=malonaldehyde 9} thiobarbituric
acidE W2 A]7l & spectrophotometer (Pharmacia
biotechjit, Ultrostec 2000, Sweden)& o]-&35td 538
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Table 5. Proximate composition of wild plants
(Unit ; %, Dry Basis)

Contents Crude protein  Crude fat Crude ash
Sample
AgNY 23.79 5.04 15.26
OsN? 37.87 4.49 13.20
CsL” 33.42 5.21 19.23

1) AgN : Angelica gigas Nakal
2) OsN : Ostericum seboldii Nakal
3) CsL : Coriandrum sativum Linnaeus

Table 6. The content of vitamin C, f-carotene, selenium
and total phenol in wild plants (Unit ; mg%,

Dry Basis)
Contents Vitamin C f-carotene Selenium Total
Sample phenol
AgNY 0.30 19.96 N.D. 545.7
OsN? N.D.* 13.02 N.D. 1028.9
CsL? N.D. 6.46 N.D. 1107.43

1) AgN : Angelica gigas Nakal

2) OsN : Ostericum seboldii Nakal

3) CsL : Coriandrum sativum Linnaeus

4) N.D.: Not detected
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Table 7. The composition of fatty acid in wild plants

Fatty acid composition (%)

Fatty acids AN ON? CsL?
Miristic acid 14:C 321 A 1.19
Palmitic acid 16:C 19.12 17.52 15.09
Stearic acid 18:C 1.31 1.05 1.44
Oleic acid 18:1 3.38 1.78 0.78
Linoleic acid 18:2 33.68 32.78 29.97
Linolenic acid 18:3 36.67 42.67 38.59
Arachidic acid  20:C - 1.68 -
Eicosenoic acid 20:1 - - 8.92
Behenic acid 22:C 2.63 2.52 1.96
Lignoceric acid 24:C - - 2.06

T.S.F.A” 26.27 22,77 21.74

T.UF.A” 73.73 77.23 78.26

1) Angelica gigas Nakal (AgN) ; G

2) Ostericum seboldii Nakal (OsN) ; Zv]u&]
3) Coriandrum sativam Linnaeus (CsL) ; 31<F
4) - : Trace

5) T.S.F.A : Total saturated fatty acids

6) T.U.F.A : Total unsaturated fatty acids
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Fig. 2. Changes of TBA value of sausage added wild

plants during the storage
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Fig. 3. Changes of VBN value of sausage added wild

plants during the storage
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Table 8. The relationship between B-carotene content and Total phenol content of wild plants and TBA value of

sausage added wild plants during the storage

Storage f-carotene Total phenol
Sample 0 7 14 21 0 7 14 21 28

AgN  05%

OsN 0.8877 0.6813 0.5410 0.6746 0.4517 -0.6554 -0.3635 -0.1929 -0.3550 -0.0011
CsL

AgN 1.0%

OsN 0.9998 0.9688 0.9961 0.9956 0.0316 -0.9352 -0.9919 -0.9584 -0.9599 -0.9997
CsL

AgN 3.0%

OsN 0.9893 0.9966 0.9851 0.9960 0.9922 -0.3635 -0.8960 -0.8523 -0.9587 -0.9683
CsL

1) AgN : Angelica gigas Nakal
2) OsN : Ostericum seboldii Nakal
3) CsL : Coriandrum sativum Linnaeus
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