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Abstract : This study is on the feasibility of use of glycoprotein in various areas such as
cosmetics and food etc. by extracting, isolating and refining glycoprotein from carrots, red
ginseng extract residue, sesame and pine needles using protease(pepsin) and by analyzing
general characteristics and measuring various bioactivities. The results of analysis of nutritional
composition showed protein contents of glycoprotein. In the analysis of constitutive amino acids,
the ratio of contents of hydroxy proline and glycine, the characteristics of glycoproteins appeared
similar and the contents of glutamic acid and aspartic acid appeared higher. As a result of
measurement contents of total polyphenol and flavonoid, it showed that glycoprotein had more
contents generally, and the effect of bioactivity of glycoprotein appeared higher although
different kinds of glycoprotein showed a little DPPH radical and nitrite scavenging ability, total
antioxidant capacity by ABTS, ACE inhibitory.
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Fig. 1. Production process of glycoprotein
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Table 1. Operating Condition for Amino Acid Analysis

Items Conditions

Model

Column
Detector

Data analysis

Reaction amount 1008 or mg
Injection volume 5048
PITC-labeling volume 40044
Injection amount 12548 or mg

Waters 510 HPLC pump

Waters Gradient Controller

Waters 717 Automatic sampler

Waters 996 photodiode array detector(PDA)
Waters Pico-tag column{3.9x300mm, 4/m)

Waters 996 photodiode array detector(PDA), 254nm

milleniumn 32 chromatography manager

FAE A T F Zeidys ¥¥€E A8
100g 9 mg (tannic acid)2.2 Vehidch
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AR 35 8% JEdon 5AzE Ft
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Table 2. General Properties of Glycoproteins

4By gomde Az % FEH B 7

Wl B AP E 0.7%2 pepsins =9 4
5C9 F&4A 5A2F B¢ FE3E WS
ARzA0Z st F, T, A4 2 £4
5 Zzte) AEA FENdS AZFA

60 r
5.0
40 |
30

20 1

Hydrolysis Yield(%)

10

0.0

1 2 3 4 5 6
Extraction time(hr)

Fig. 2. Extraction condition for enzyme
treatment of glycopratein at 45C.
(glycopratein and water ratio 10:25

|f<>- 0.10% —8—0.30% —a— 0.50% —0— 0.70% —=— 1.00@

3.2. 82|18 M

g2 e A 2 £ FAM B o=
229 We] wal EATtFEE oo F
s A2A guwde uig Z4zte 283
Q5L Table 2.1 42 EAI&Th Table 2.
A HE uls} o] o5 dAAE AHELA

i

g me A

Item CG RG SG PG
Appearances colorlessness dark brown light brown dark brown
Odor characteristics | characteristics | characteristics | Characteristics
pH 5.7 5.8 55 56
Specific gravity 1.017 1.011 1.015 1017
Ginsenoside-RD1 - 22.52ppm - : -
Carbohydrate 72.7% 64.7% 12.8% 71.4%

CG : Glycoprotein from Carrot
SG : Glycoprotein from Sesame

RG : Glycoprotein from Red Ginseng Marc
PG : Glycoprotein from Pin Needles
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SHEMh{

U dukyFol ALgA AL
o] A& ALE B

4024 794

3.4. ojojcdt =N

B = 2339 wiow AZA Fuhddo
W opuiwedt A BAATHE Tabledo] 4%
EAsg e A8y F9¥AE hydroxyproline
¥} glycine §3Fo] WA o2 YA 7 F&A
A Al ol $H¥E hydroxyproline® glycine
v]-go] FAEh BE Wi Bg qEg e
glycined #HL IRAT 2o wel i
ol gldoyt ¥A Fdd I=FEAVE vt
23 gl serine®] o] wr] Wi sz
FEF 2 2L AF FoA g SEHL UE
g FudA vt E oW F4 oy
Ag Aestiie serine? @‘%0] ol Bg 9o
e 23 FEE YA F dun SR
(21.

FEHAS AEA AL A FAT B4 F
SR doj st AL E ¢ ok FEy
el ojuliatel 2AL Gly-X-Yuido] wti
Ho] glow Gly-X-Y7t} Gly-Pro-Hypd H
hydroxyproline  Z7|%  pyrroliding 328 ¢]
hydroxy! groupol &jsh F¥d (riple helix®
QAL EoFth 3 hydroxyprolined
Bere fedorn FEsHE dude #1838

i

A5H B BAY F8¥ 4B wAw,
o] £ 242 L uF4S WYL 7

%
tH34,35]. wWekA proline® hydroxyproline %+

Table 3. Composition of Glycoproteins(Wet basis, %)

Item CG RG SG PG
Protein 0.4 05 2.3 0.2
Carbohydrate 29 2.6 06 2.8
Fatty oil - 0.2 0.1 -
Ash 0.7 0.7 1.0 1.0
Moisture 96.0 96.0 9.0 96.0
Calorie 11.3 12.2 85 105
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424 gouds) Az 2 34 £ 9

Table 4. Amino acid Compostions of Glycoproteins

Composition

Amino acid
CG RG SG PG
Cystine 0.52 0.32 0.23 0.79
Aspartic acid 1657 8.15 7.16 11.82
Glutamic acid 205 2226 26.60 15.13
OH Proline 2.24 0.68 0.72 2.85
Serine 4.29 3.58 5.69 6.82
Glycine 5.96 201 5.50 10.97
Histidine 1.73 1.80 246 1.78
Arginin 1.88 26.37 10.82 778
Threonine 3.40 4.39 4.06 3.41
Alanine 13.44 4.98 4.89 16.29
Proline 5.02 11.33 249 5.84
Tyrosine 0.10 0.56 1.23 0.77
Valine 4.60 3.98 4.90 532
Methionine 0.68 2.36 241 0.36
Cystine2 0.05 0.60 0.23 0.92
Leucine 4.55 141 7.89 3.29
Phenylalanine 251 0.77 4.97 1.93
Trptophan 2.62 0.05 0.10 0.03
Lysine 5.65 2.51 3.87 1.38
Other 3.69 1.89 3.78 3.04
Total 100 100 100 100

718 R e AEA Zudde] YA
&8 oA m$ F2F Ao

AEA Gewgde Mgt o

wetn A sl alddl=d #9d8lE arginine
FgFo] mob AW dRYole E4E AAsz
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4L B2 F UASS & & YT, T2Y

oAbl ke

AV

glutamic  acid,

aspartic acid = L3 Fol ¥ £ FIAE
AL #Este FA Ho YT =

F 9eg Ads.

3.5. Exjaf

AEA guvldy ek Helolzo tigh
A 24 A3E Figld JeEydn. A&
g e} Bapg B 800~2,400 Dadl

oX, ML

4
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Fig. 3. Distribution of molecular weight on
glycoproteins.
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3.6.2. ¥ flavonoid T

AEA Gl flavonoid L CGE
1.35, RGE 266, SGE 2.1, 233 PGE 452
mg/gelA Tt flavonoidfFe AECA HAFHo
2 HRE M AR FURA Ed oA
B Aty olet dud Q@A BE A
o2 gEAgoBzME §9F, FeelA, I
3}, 7tH 5, o, Y, sutelela gAY
A dAEE ol Busriagl.
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D PGE 2153 % Hukh 283 500 ppmolAE
CG¥ 3929 %, RGE 2005 %, SGE 1214 %
2 PGE 8066 %elth. &, 100 ppm 2 500
pom 257} Bl £& ARNFHFS ey
Rew, 2 FA &doA F5T Aol AF
¥ FAE YERT o9 e Aue Y4B
4 da¥do] AFdHE AAso AA W
X Z+F AdYn x3E Yo g A
etz vt s EaNE 2 4 Sl
EHHQ HeM % Aoz B Axgy
A2 gAHCPd [JAE FH3e] HE9
ARAAdE B8 AR ZALUze
A = QA7) HE] FES @3 Yok o)y
# FAz A2AALL A9 AWH x3E
wAsEY o) F5F 93}g 3] w9

7154 AEE didez Bie AFHm Yk

364. ABTSA & F i3t €4

A8y godde] F Fasggde doir
7] fistd ABTSe| 9% % gatsl g4 8 =
AT A3  CGE  11.74mgAAeg, RGE
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282.82mgAAegitt. 1 FAAN PGP MH ¥
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24 JvehdE Ae® BuErH40). =€
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o} g% ZIeRAE S TASE oAty
g Hohs NE Cggd 9x8te ofuliile)
Fiol wel JEgE P seg Br)

365. ACE AdgA

100ppm, 200ppm, ¥ 300ppmoE FEE @
23ty ACEA S} 848 £33 d3: Fig 4
o} 2t} Figd oA B ups} o} yx 8 3
7H7122 ACE Af8AE dAwyoz nr
S FAE 29 FAJ3, 300ppmolA CGE

A54 gl Az € 84 4 1
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g ol &EHARMl], dHHor FHIe
A Fo 84 ACE A&se 72 54
ExoA oldESR BT Sdfe AT
A (+)-catechinf %}  (-)-epicatechinf7} #&
Aol ddtn B3 HAcH42]
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Fig. 4. ACE inhibitory activity of
Glycoproteins
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366. SOD #FAEA

A W ksl £42%F9 sl superoxide
dismutase(SOD)= AZE Wl S48 A3
FAE AN E BEE EXEE EholH
SOD9 93 A48 HAsFa4E catalase E
= peroxidase®] 93] & EAY AJAEARE A
FHE T8 E4%9 shieltd ol
SOD®} ExAE A FAEAY SAWH
A&7 9lem, superoxide aniond ZAE
AAAI = &3 F, dy o]&¥ 1 9l SOD
FAEAY SAWHE olgs) AEA FuHd
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