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SUMMARY

I. Title

Studies on the Low Chemical Cultivation Techniques and Identification of
Functional Components of New Lycium chinense Cultivars with Fewer Seeds

II. Objectives and Significance

Lycium chinense is known to be an anti aging natural agent and the
most efficacious invigorant second to ginseng. In response to the increasing
import of Lycium chinense from China, the present study purposed to develop
a variety of Lycium chinense with fewer seeds and promote its mass
consumption as a food material as an effort to help Korean Lycium chinense
farmers.

There have been many technical researches on preventing damage by
diseases and insects and low chemical cultivation for Lycium chinense but
currently there is no available chemical free cultivation method against
powdery mildew, Hypophyllous mold, etc. Thus, relevant researches are
required. Furthermore, in order to use Lycium chinense as a material of
healthy functional food, we need to develop new varieties with fewer seeds
and more flesh and juice.

Moreover, new technologies to process seedless Lycium chinense should be
developed.

In addition, although many studies have been made on the elements of , we
need to prove its effects on aging, liver functions, eyesight and other

degenerative diseases, which have not been dealt with in previous researches.

In the economical and industrial aspects, Lycium chinense from
Cheongyang 1s a representative product in Chungcheongnam do, which
occupies 80% of domestic production, and is a main source of income in
Cheongyang but farmers’ income is decreasing because of increasing import

from China. Although Lycium chinense has many useful efficacies, its



consumption is low due to lack of information. If a new variety with fewer
seeds is developed and used as a material of functional foods such as tea,
drink and wine, its demand will increase significantly.

In the social and cultural aspects, people believe that a lot of agricultural
chemical is used in growing Lycium chinense. Thus they are reluctant to
consume it except for medical use. Thus, the development of low chemical
cultivation method may change consumers idea and promote consumption
and, moreover, can enhance farmers’ pride. Like ginseng has expanded its use
from traditional medicine to healthy favorite foods such as ginseng tea and
ginseng wine, we need to diversify the uses of Lycium chinense by
developing Lycium chinense juice and Lycium chinense wine.

Therefore, the present study purposed to establish a low chemical
cultivation method of Lycium chinense, develop a variety of Lycium chinense
with fewer seeds for the expansion of consumption, examine its fitness,
functionality and quality as a material of food rather than of medicine,
analyze its efficacies related to eyesight and adult diseases, and develop high

quality healthy food using Lycium chinense.

IM. Scope and Content of the Study

1. Studies on the development of new Lycium chinense cultivars
with fewer seeds and low agricultural chemical
cultivation techniques

O Survey on the characteristics of internal and external germplasm and
tetraploid lines for breeding material utilization.

O Selection of high quality line by artificial crossing.

O Performance test for high quality line

O Investigation of diseases and pests occurrence and making control
calendar in rain sheltered greenhouse.

O Research of diseases and pests management with low agricultural
chemical cultivation techniques.

O Actual proof of low agricultural techniques in rain sheltered greenhouse

of Chinese matrimony farm.
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2. Studies on the functional component analysis and quality
assessment of new Lycium chinense cultivars with fewer
seeds

O Functional analysis and radical scavenging activities of different part
of Lycium chinense.

O Volatile flavor compounds analysis of Lycium chinense.

O Functional analysis and radical scavenging activities of Kugi—juice.

O Volatile flavor compounds analysis and sensory evaluation of Kugi—
juice
O Functional analysis and radical scavenging activities of Kugi-Ju.

O Volatile flavor compounds analysis and sensory evaluation of Kugi-Ju.

3. Studies on the processing conditions and functional properties
of new Lycium chinense cultivars with fewer seeds
To implement the objectives the following researches were carried
out.
O Effects of drying condition (hot-air drying and freeze drying) on the
quality and reconstitution/extraction properties of the dried fruit.
O The compare the brewage methods of Lycii fructus with grape wine
O Hepatoprotective activities of the water extract and juice of
Lycium chinense fruit with liver—-cell culture and rat feeding
test.
O Analysis of liver protective effects of fermented Lycium chinense liquor by
cell and animal experiment.
O Effects of blood cholesterol level lowering and fat-liver prevention of fermented
Lycium chinense liquor solid

IV. Major Results and Recommendation

1. Studies on the development of new Lycium chinense
cultivars with fewer seeds and low agricultural chemical
cultivation techniques
This study was carried out for development of boxthorn with fewer

seeds and high yield. The fruit characteristics of the ninety seven
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varieties, several lines and teraploid lines were surveyed. The flesh ratio
was higher in 5 lines from China and Y0148-24, tetraploid line having
fewer seeds and low 1000 seeds dry weight. B0148-43, C0148-94, D0148-62,
and Y0148-24 were utilized for breeding materials with consideration of

yield.

3342 plants in 49 artificial combinations were made and 57 plants were
selected in 26 combinations from 2002 to 2004. In preliminary yield trial, 34
lines were over mid-resistance to anthracnose and 19 lines had higher
resistance to Eriophyid mite. 100 fresh fruits weights of 21 lines were
weightier than that of Bulro and 3 lines among them had big size fruits of
100 fresh fruits weights over 200g.

Flesh ratio was highest in CBP03310-250 as 96% and seeds per one
fruit were smallest below 10 in 7 lines including CBP03310-1 of 6.3 seeds
per a fruit. Betaine contents were over 1% in 8 lines including
CBP03309-67 of 1.24%. 21 lines were greater in dry weight than Bulro and
CBP02239-97, CBP03302-5 and CBP03310-250 were superior in yield and

flesh ratio.

In advanced vyield trial, the results of resistance test under no control to
disease and pest were as follows.

4 lines including CBP02247-103 had higher resistance to Eriophyid mite
with the infection rate below 10%. Fruit ratio infected with Anthracnose was
lower in breeding lines than in Bulro and it was lowest in CBP02242-2 as
27.2%. 5 lines had weightier 100 fresh fruits weights including CB00156-101
of the fruit weights as 17bg and flesh ratio was highest in CBP02234-49 as
92.6%. Seeds number per fruit was smaller in 7 lines than in Bulro. The
content of betaine was lowest in Cheongyangjaerae as 0.52% and it was
0.83% and 1.0% in Bulro and in CBP02242-2 respectively. Dry weight of
B0148-43 was increased as 125% compared with Bulro.

Occurrence of diseases and pests in rain sheltered greenhouse of Chinese
matrimony farm was three diseases and six pests. Among these, two
diseases and five pests must be controled by non fungicides and pesticides
for low agricultural chemical product. Powdery mildew could be controled

with 0.5% machine oil emulsion(DC-Tron) and 0.25% nano-silver colloid(Bio
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Plus Safe) by control value 96.1% and 76.6% each. Hypophyllous mold was
controled by machine oil emulsion(DC-Tron) with control value 79.3%.

Thripidae could be controled with 670x250mm yellow sticky trap installed
2m span by 69.4% control value and Lema decempunctata could be
controled by microbial product(Bacillus subtilis) with control value of 78.6%.
Peach aphid was controled by Aphidius colemani and Harmonia axyridis
with control value 60.4 and 66.4% each. Corn earworm(Helicoverpa anmigera)
could be controled with Entomopathogenic nematode and B.T. microbial
product(Bacillus thuringiensis) by control value 65.4% and 77.8% each.
Finally We could make come true actual proof of low agricultural chemical

techniques in rain sheltered greenhouse at two farms.

2. Studies on the functional component analysis and quality
assessment of new Lycium chinense cultivars with fewer seeds
This study was carried out for functional component analysis and
quality assessment of new Lycium chinense cultivars with fewer seed and
food processing products, such as Lycium chinense juice and alcohol

beverage.

First, chemical and functional components of Lycium chinense fruit, leaf
and root were compared. Fructose and glucose were detected in fruit and
leaf, and sucrose in root, respectively. Citrate was the highest among
organic acids in fruit, and malate in leaf and root. Total phenolic contents
of fruit, leaf, and root were 10784 mg/l, 93.99 mg/l, 3792.2 mg/l and their
flavonoids were 386.7 mg/l, 1952.9 mg/l and 4253 mg/l, respectively. Main
polyphenolic compounds were p-coumaric and syringic acids in fruit,
p-coumaric, syringic and procatechuic acids in leaf, and p—coumaric,
syringic, caffeic, and procatechuic acids in root.

The volatile flavor compounds were identified 128 compounds, including
22 acids, 15 alcohols, 12 adehydes, 8 esters, 10 furans, 26 hydrocarbons, 4
phenols, 2 pyrrols, 1 pyrazine, and miscellaneous components, were
identified by GC-MS. Main volatile compounds were hexadecanoic acid and
2-furancarboxyl aldehyde in hot air dried fruit at 50C, hexadecanoic acid
and 1-hexadecene in fresh fruit, 3,7,11,15-tetramethyl-2-hexadecan-1-ol and

hexadecanoic acid in leaf, and hexadecanoic acid in root. The highest
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radical scavenging activities of superoxide anion and hydroxyl were found

in leaf and root, respectively.

Second, chemical and functional components analysis of Lycium chinense
fruit juices were performed. Fructose, glucose and hydroxy methyl
furfural(HMF) were detected in fresh fruit juice(F]), roasted and dried fruit
juice(R]), and dried fruit juice(DJ) Citrate and malate were major organic
acids in fruit. Total phenolic contents of FJ, R], and DJ were 3468.3 mg/l,
585.0 mg/l, 896.1 mg/l, respectively. Main polyphenolic compounds in FJ were
epigallocatechin  gallate, chlorogenic acid, ferulic acid, catechin,
procatechuic acid and rutin. In RJ, ferulic acid, rutin 4-methyl catechin,
catechin and epicatechin were predominant. Ferulic acid, rutin and 4-methyl
catechin were main polyphnolic compounds in R]. The highest radical
scavenging activities of superoxide anion and hydroxyl were found in FJ.

The volatile flavor compounds were identified 63 compounds, including 9
acids, 6 alcohols, 1 adehydes, 5 esters, 5 furans, 18 hydrocarbons, 4 phenols,
1 pyrrols, and 14 miscellaneous components. Sensory test showed that the
total evaluation of R] was better than FJ, and 10% of Lycium chinense

fruit juice was the preference concentration.

Third, chemical and functional components analysis of fresh
kugi-ju(FK]), fresh kugi-ju with skin(FKJS), dried kugi—ju(DK]J), and
dried kugi—ju with skin(DKJS) were monitored during alcoholic
fermentation. Sugar content were greatly decreased less than 0.2 g/, and
final alcohol content were 11.5-13.7%. The lightness(L), redness(a) and
yellowness(b) were increased during alcohol fermentation. Total phenolic
content of FKJ, FKJS, DK]J, and DK]JS were 1493.3 mg/l, 1710.0 mg/1, 2460.0
mg/l, and 2468.3 mg/l, respectively. The correlation relationship between total
phenolic content and antioxidant activity showed a positive. The highest
radical scavenging activities of superoxide anion and hydroxyl were found
in FK]J. Chlologenic acid in FKJ and FK]JS, and procatechuic acid in DK]J
and DKJS were the main polyphenolic compounds.

The volatile flavor was analyzed, and identified 84 compounds, including
15 acids, 10 alcohols, 13 esters, 4 furans, 12 hydrocarbons, 6 phenols, and

24 miscellaneous components. Sensory test showed that the total evaluation
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of FKJ, FKJS, DK]J and DK]JS were not significantly different (p<0.05).
In the analysis of fitness for food processing, positive results were
obtained with regard to Lycium chinense juice and Lycium chinense wine.
Thus, if we develop an industrial manufacturing process that meets
consumers’ taste in consideration of sensual characteristics, Lycium chinense
products can be excellent functional natural drinks. Particularly in today’s
atmosphere stressing health and safety, demands for the extract of domestic

Lycium chinense and its products will increase explosively.

Studies on the processing conditions and functional properties of
new Lycium chinense cultivars with fewer seeds
The drying conditions of lycium fruit in hot-air drier and freeze drier

were investigated and the rehydration characteristics and extraction rate of
functional substances of the dried products were analyzed. The optimum
condition for hot-air drying of lycii fructus was at 50°C for 48hrs, and for
freeze drying at 10 mtorr vacuum with three step temperature increment. The
rehydration value of dried lycium varied widely with the drying method and
the temperature of rehydration water. The rehydration rate of freeze dried
lycium was 95% of original fresh lycium at 90°C for 28min, while it was only

37% for hot-air dried lycium at the same rehyration condition.

The extraction rate of functional components of freeze dried lycium was
higher than those of hot-air dried lycium. Especially, the extraction rate of
betaine was 0.74, 1.30, and 3.75omg/ g solid in 20, 50, and 90°C water for
hot-air dried sample, and 1.39, 2.18, and 4.85mg/ g solid in the same
temperatures of water for freeze dried sample.

The hepatoprotective activities of the water extract and juice of Lycium
chinense fruit were studied using carbon tetrachloride(CCl4) induced liver
injury model in rats. SD rats were treated with 1 ml/kg b.w. CCl4(50%
CCl4/olive oil) after 5 days to induce acute chemical liver injury and all rats
were sacrificed at 7 days. The total cholesterol contents of DFE(fed on dried
fruit extract), RFE(fed on roasted fruit extract), and FFJ(fed on fresh fruit
juice ) groups were lower than that of CCl4-treated control group. The
triglyceride contents of DFE, RFE, and FF] groups were higher than that of
CCl4-treated group. The GOT and GPT levels of RFE, FFJ and DFE groups
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were lower than that of CCl4-treated group.

The malondialdehyde(MDA) in the liver of RFE, FFE was lower than
in the CCl4-treated group. The catalase activities of DFE, RFE, FFJ
were higher than in CCly—treated group. DFE, RFE, and FF] administrated
groups increase in the GST activity from 12 to 24%9%. The level of
cytochrome P-450 of CCly—treated group was decreased but DFE, RFE, and
FF] groups were higher than that of CCly—treated group. In conclusion,
RFE, FFE suppressed the necrosis of liver tissues and lipid peroxides in

the liver damage by CCls radical.

Incubation of injured hepatocytes with zeaxanthin and betaine
respectively, reduced levels of glutamic pyruvic transaminase (GPT) and
glutamic oxaloacetic transaminase(GOT) released from damaged cells.
Treatment with the extracts of Lycii fructus on CCly—intoxicated culture of
AMLI12 liver cell markedly reduced levels of GPT and GOT released from
the injured hepatocytes. The results confirmed the hepatoprotective
activities of zeaxanthin and betaine extracted from Lycium fructus.

A pilot-scale production of Lycii fruit wine sampes were made and their
chemical composition and sensory quality were evaluated in comparison
with red wine The alcoholic contents of the Lycii fruit wine samples were
in the range of 11.5~13.7% which were similar to those of red wines(12.
4~135%). The contents of reducing sugar and sweetness were slightly
high in I-cheon wine(11.6mg/ml, 15.4°brix). The pH in Lycii fruit wine
samples were slightly higher than those of red wine samples.

Great differences in organic acid contents were observed. Lycii fruit
wine samples had 10,597~33,435ppm of latic acid, that was most abundant
organic acid, 680~3,630ppm of acetic acid, and 417~2,849ppm of citric acid
respectively. Red wine samples contained tartaric acid and malic acid
mainly. The contents of total phenolic compounds were the highest in dried
Lycii fruit wines(2,460ppm) compared with imported red wine(2,206ppm)and
fresh Lycii fruit wines(1,493~1,710 ppm). The total sensory preference
score of Lycii fruit wines were generally lower(4.1~4.8, weak)than that of
red wine(9.4, strong)

The blood cholesterol level lowering and fatty-liver prevention effects of
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fermented Ilycii fructus(Lycium chinense Bulro) liquor solid were tested by
rat feeding experiments using high fat(40% tallow) diet containing 1%
cholesterol. The effects of [ycii fructus juice and fermented liquor on blood
cholesterol and liver GOT and GPT levels in high-fat diet rats ware
compared. The body weight, liver weight, blood total cholesterol, LDL, HDL
and triglyceride concentrations, and GOT and GPT values in liver were
measured.

The solid matter of fermented I[ycii fructus liquor was effective in
lowering blood cholesterol level and preventing fatty-liver, while that of
fresh juice did not show the same effects. The effectiveness was
concentration dependent. It was effective in the ranges of 0.5-1.0g solid/kg
body weight feeding daily. Feeding 0.1g solid did not show any blood
cholesterol lowering and fatty-liver preventing effects, while feeding 2.0g
solid resulted in adverse effects.

_17_






Summary

Part 2 :

Part 3 :

CONTENTS

_____________________________________________________ 9
Part 1 : Studies on the development of new Lycium chinense cultivars
with fewer seeds and low agricultural chemical cultivation
techniques ————————"—"—"—"—"—"—"—"—"—"—"—“"—"—~—~—~"—~—~—"—~"——~—~—~—~———— 23
Studies on the functional component analysis and quality
assessment of new Lycium chinense cultivars with fewer
seeds ———mm—mmmmmmo oo 97
Studies on the processing conditions and functional properties of
new Lycium chinense cultivars with fewer seeds -—————————- 245

_19_






mr

S 3

AR
or

eme—-23

A Ae AR EF §4 R A AE AT

A 18 & A

——-97

& AT

7ol &

e

3L
=4

7

EK

———----254

Zholl A7 A

83 7154

FA1A9] Aol

o
1

DA

A28 & A

_21_






A 18 S 2hA

I

M| ~

M2 1A 'S S4 %

=2
MsefF Muj7ls A

Studies on the development of new Lycium chinense cultivars
with fewer seeds and low agricultural chemical
cultivation techniques

FE5A771 88 - ARG H
F5dT+IdAR . o]FF
a F 49 95
a4 F 9 Ah+E

4 F 9 :ons

_23_






o
A=
&

I.A =

WAL T4 EF S R A A E AT
I A7A%s 24 2 904

B odTE A2 FRA P49 £9 AR AAUsel ojee FFA
$evket PR QA kel BEE 27 Aekel FrlAel Uy awE @
e EE 54 L AE AR 2880 9% Aol

FARAE B £0A77) AAAE BT obd A% AFLAR A
oF shi ol 1e7] flalAE A7k ofF AAU §la 3% - el

A FF9 TR Fo] s ks HA AMEet= AuTlEo] Z

ojgg w=How eI AMEL FTH AMTIeR TR F32
3]

AAE 95 FgR3a Well-being Althe] =177 d olutx]st= 17 7154
AFoZ Al Hold = e 7EY FUMAS BAogeE T ovkE EVE F
71918 A olt).

m J774E We 2 e

LA e T4 EF5H
D

FSTARR o] &sty] A =e] AR WAl Ase 54 A
2) Eaufe] o ¢-FAE AL
3) +FAE] AAHAAY A E

2. #7174 B AxF A& AT
D A WelE wa e 2 g A4
2) WA, AAERe W) YA

3) AF(FAE, dFetelddd, HForEdulE, Seubl) LA E
=
o

4) 77124 AsoF AuirlE w7



V. d74E d3 2 &8 thdg A9

1.} AL 712 FF54
7}, %IM FAAY 2D oA AFe] A 54 A

e & um 97 FF 9L A wFA Aee] du54s
FAADAAME T4y 5AF 0] BEu7E Eokal wiA Al Y0148-2
SA7t w9k Bg A 5 2 FA 10008FE AA degor FEAS
3 w B0148-43, C0148-94, D0148-62, Y0148-247 0] §E R}
Al = ATk,

A AL 71 7F ATE S48 flskel 2002¢ 5B 2004 7HA] 378
Wb 4928 AAEYa ] 4923, 334270 AS SA ko] 263l A
S 57TMAE Adsk

AEAA oAuldd Ag Ay GAWE 34AFe] TEolNe AFgA
< A YEbSTh 1009 AFe E2 R FAE
ol 21741%01211 a2 % 3AEel 200g ol otk FHSH|E
CBP03310-250 Al'&2 96.0%= A Wetwta 39 Fxr+= 107] 7wkl
BT TAEIA CB1>03310—1741E o] 6.370= 7Hd HArk. dufe] el
o B2 0.70% Kt 2 AFol 24AF oz 11 T 84150 1%0]dol e

UQL' ) rlo = o

O

] CBP0330976774]E°] 1.24% % WEQl §hke] =ttt 13 2 EERT
=2 AlEe] 2171%F 0193 CBP02239-97, CBP03302-5, CBP03310-250 7l%& &<
Aol ok A H ek

AAE AR B A Ay BEubgslo el HEE AIHS Eog=
CBP02247-103 & 47150l S-5of Falg&o] 10%clst=2 sttt &4y o]
8 & o] Ir/‘éﬁliﬁ B2 71.2% HEu A%li CBP02242-2 A& 272%%
7V SEA YEREEE 1009 A ERET FAL AES CB00156-101 5 57
Fo) a1 CBP00156-101A41% 0] 175ge & 7 A% 51171 90%°]4 Al
< TAFS2 CBP02234-49A41F°] 926%= 71 =gt A9 TAT=
219712 E2HT A7t A& A% TAS oAt duje] wiEtl ke
AA7F 052%= 7Hg wkekar E27F 0.83%°]len CBP02242-2A418 2 1
= WERRl FHeFo]l Eokth A3 2 B0148-4371F o] EE tiH] 125%

oV”‘l

_26_



wo] FAl H A

2. :[L7]X]- 317}%] X—]l:g_}: ZHHH7]€ A3
7bo v A WElE A A A B tﬂ—xﬂ?’:'ﬂ 24

Hels SALHE AN 23 A7FFH T 9F 9 Halsol HAHA
olF 7F°l T& WA LIAN e ”EHX/\}??} A& H}‘%"Oi wAEs 24
st WA A 7S FAsE A7FEHS 8¢ 109 Aol Ay 749, 9€974
e Z717F 0 WAATIE ddEw, Sdggoly (Pseudocercospora
chengtuensis)< 109 Wyo] HA7|2 9€74 WHx7|d WA= ol £&

Aoz Atad.

Z A ¥ o 7 (Thripidae)«= 5€ 58 wWAste] #33] w7t S7kste] 8¢ 9
4 FHao dxE Holed ¥zl WAAVIE #dEi HFolIzuE
(Myzus pericae)e 693 9¢ A zx7]d wAS=E Ho| v} dxutoldd
dl(Lema decempunctata) 69 9% WAo] B 9 WAZXV|E XX &L
WA= Aol T sty ey (Helicajerm amgen)S 9¥€ 109 A=
g ZARA] 270 WA E Aol Fow, Hulo]|S o (Tetranychus urticae) = 2HAY
HE7F B4 A RE BAA] 27]6] = ]3}{— Aol F& A0E AR H A

O W@, SEEgel) BAIAY
AAGHA GAEE 05%0E Aol 961%] He WA

7T
7FE Ao Ao Ampelomyces quisqualis €F Paenibacillus polymyxa
MAEAANE Axste] 77y 725, 689%2 WAVIE Aoy 2%t e U}

=
w347k dolgeh e g 4T £I1E, SIUL

40
v 1098 AXZA= WAV ZH7 819, 89.5% . Holwho 69 AN A=
o) Eol mh2E okalEde Hmel Sy AHES AkE Aol & Ao A

O
SEAT =3 21bx A% <2 Bio Plus Safe 76.6%<] WAl7FZ oFg 7} wof

HHFHo|HE I AFFAC TUANEER 05%H S AELdte] 793%2 =&
= S RE 694%2 WAZIE vHATE 5

38

lo] iz BFole s euua) WAl Al g
FE 21(670x250mm) S 2m +A o2 A=A sle] 69.4%<] W
Aaayz FAZs s @ﬂmﬂ@mw% A EA AL Ao Fe A~
s

(Bacillus subtilis) & % ]6} S ) 786%° WAZIE WA 7F5E Tk

oAl S (FAEE, dxn
]

EARe s B

Z_'

_27_



FUviYRoEy FgdEHE Z7) 604, 66.4%<2] WA )

93 (Bacillus

ES
=
c}.

A

thuringiensis)® Z+Z} 654, 77.8%2 ¥WA7I2 wAE 4= gl

et 1A Ag ek Auirle S

T Aok Aol B

ol

_28_



Contents

Summary oot 25
Chapter 1. Outline of Research --——-—------""-""-"""""""""""""-"-———- 37
Section 1. Necessities of research --——------"-"-""""""""""-"-———~ 37
1. Technical needs -—————————"—"""—"——————————————————— 37
2. Economic and Industrial needs -----—-————"——""-"""""--— 37
3. Social and cultural needs --———--—--"—-""""""""""""""""“"-"—"————— 38
Section 2. Contents and Scope of Research ---—-------------—- 39
Chapter 2. Current research in Lycium chinense -----—---—---——-- 40

Section 1. Development of boxthorn with fewer seeds and high
yied ---——---"""""""""""""" 40
Section 2. Research of low agricultural chemical cultivation for
Chinese matrimony cultivated in rain sheltered

greenhouse -———————-——--——-—————-———————————————- 40

Chapter 3. Major Results ----———-------"--"--"-"-""""-"""-"-"-————— 41
Section 1. Development of boxthorn with fewer seeds and high

yied ------—-——-—--——-——-+—"—"""-"+"+""""""""""""""-"- 41

1. Materials and Methods --------"""""""""""""""""“""“"—"—"—"-"—"—"—"—— 41

A. Fruit characteristics and yield in internal and external germplasm-41

B. Fruit characteristics and yield in tetraploid line ~—————————-—————- 41

C. Pedigree selection -—————————————————————————————————————— 41

D. Performance test ———————---"—""""———————————————————————— 42

E. Analysis of betaine -—-——-----"""""""""""""-——-————————————— 42

2. Results and Discussion —————————————————————————————————————— 42

A. Fruit characteristics and yield in internal and external germplasm-42

B. Fruit characteristics and yield in tetraploid line ~————-——-————-——-——- 47

_29_



C. Pedigree selection --———--—--"""""""""———————————————————
D. Performance test -~——-————"""""""""""""""""""—————————
1) Preliminary yield trial -----------"""""""-"--—-——————————
2) Advanced yield trial -—-----—-————-———-———-—————————————

Section 2. Research of low agricultural chemical cultivation

techniques for Chinese matrimony cultivated in rain

sheltered greenhouse ---- - - - -
1. Materials and Methods --------"""""="""""—"—"-"“"—"—"—"—"——"—"————"———
A. Occurrence and control calendar of diseases and pests in rain
sheltered greenhouse -——————————"—"————————"————"——"——"———————
1) Occurrence of diseases and pests ——————————————————————~
2) Control calendar ——————=====———=——————————————————————
B. Control of disease ——————----"""""""""""“""“"“"""“"—""~"~"—~—~"—~—~—~—
1) Powdery mildew -~
(1) Oil emulsion materials —————————=————————————————
(2) Pro—environmental materials -—-—————————————————————————
2) Hypophyllous mold -
C. Control of Pests --———-------"""""""""""""""—"—"—"—~——————————
1) Thripidae -——""""""""""————
2) Lema decempunctata ——————————————————————————————
3) Peach aphid(Myzus pericae) ——————————="""""——"———————————
4) Corn earworm(Helicoverpa armigerq) —————————————————————————
D. Actual proof of low agricultural techniques in rain sheltered

greenhouse at Chinese matrimony farm ----————-—-—-—"""--——

2. Results and Discussion ———————-——————————————————————————————
A. Occurrence and control calendar of diseases and pests in rain

sheltered greenhouse -——————————"——————————————"——"——"——\—————

1) Occurrence of diseases and pests —————————————————————————

2) Control calendar of diseases and pests --—————-———————"-—""————

B. Control of disease -———-----"""""""""""""""""""“"~"~"~"—~——~———

1) Powdery mildew -

(1) Oil emulsion materials ——————=—=———=————————————

(2) Pro—environmental materials -——————""—"————————~

_30_



2) Hypophyllous mold """~ 79

C. Control of Pests --———-------""""""""""""""“~"—~—~—~—~—————— 80
1) Thripidae ————=————=———————————— o 30
2) Lema decempunctata ——-—————————-——-—————-————————————— 81
3) Peach aphid(Myzus pericae) --———————————————————————————~ 85
4) Corn earworm(Helicoverpa anmigerq) ——-——————————————————————— 86

D. Actual proof of low agricultural techniques in rain sheltered

greenhouse at Chinese matrimony farm --—-—-———-—-——--"-"""-~--""—— 87

Chapter 4. Degree of goal achievement and contribution to relative

pranch ---------------- - - - - - - - - - - -\ - - "\ -"\-~—\—~\—~——\—\—\— 89
Chapter 5. Application of research results -----——-——-"---"--""-"-"---—~ 91
Chapter 6. Reference --———-———-----""""""""""""“"~"—"—"—-"—"—"—~"—"—\—~—~——— 92

_31_






PR oo 25
A1F AFALAAY AL - 37
ALA AT EA - 37
1 7198 W oo 37

2. AA  APH BB oo 37

3. AR A BHA FW oo 38
A2AATY BE L PH oo 39
A2 IR ANEAT BF oo 40
AL A AL AR FF §4 oo 40
A2d T4 AL A5G AMI)E GF oo 40
A3F AFALEFY BE R AF o a1
AL RIS T4 FF §Y o 41
L AAWH R WG oo a1

7} FARAY Do) BAH EA} oo 41

W WA AT e B RAP oo 41

. ABEH AP oo 41

T AAHAA AP oo 12

mh WERQl BA) oo 42

2. AT P IMB oo 42

. HARAY Do) BAH EA} oo 42

U A A Hu) BA EA} oo 47
B 50

T AAHRA AP oo 53

D AFHAA A AF oo 53

2) AARRA B AP oo 64

_33_



A 2 A TR WA A5 AN BT oo 63

LAy 2 s 68
7homlZER A el 2 e 24 R A A 68
D a7bAAd Mas A Ae 24P 68

2) WA A 68
o8 A A 63
D BAZFFR o 63

(D) 71 AFfrAlsh setdfAE ol & WAl - 68

2) AFAAANE o] & WA - 68

2) SIAFFOIY 68
thodE WA A e 69
D FAde - 69

2) dAellbe] oo 69

3) EEopEAblE 69

4) &y 69

gt 1A W7 Aser AvvlE w7 A 69
2. 4% 8 nF 70
7hovZb A e 2 e 2Ab 2 gAY A 70
D u7bAAd el 2 de 24 70
2) WA A 72
o8 A A 74
D ANFY 74
(1) 7IAFFAL AAAFAS o] &3 WA~ 74

2) ASZANE ]8T YA 75
e e e e 79
ooaE WA A 80
L 80
2) Aol - 81
3) EFoEIRE 85
4) gamppy 86
gt A WA Ager Al s A 87
A4 H282IHAE R BHEAY 7dE 89

_34_



_35_






w
gl A 1A QA o R okEvt Holum AHE nEY s A
Az delA Qo] AzRE Bel AgHel fu Aol ATAEA A}

Az o
Hof AL ek Y AT FH PR £ F7hR AHHe] Akl
WEt 43 Seiue #1448 Brke] B2 e Aol AR 449
0 oA FalAE A gl TAAE A mEste] TR, PR Fa T
A wEFe] ARE oY Agsn gor ftdE EsHn otk ol
A Fastel AAee] dE WolAm Qi Aol %A S0 Fus] 9
stol A7k ok AAL Qe T4 FFS ARem Axctoz Austel o)
AERAZ AgFonA T4 UF puE FAsn TR 4L
w3 Bazt Yo

FAAE A% A AF RAZ BEH] AL Aol WFL Feln
$53 Bgel G He AFAAL Fol7] 9 FEAwel Badd wA
AFAA 507k 2 AFol Qo] o) F o] &3 A7 Bagel vt

TS WAE BASH A Aol B AL T F Wol AFuol
PR Fgels AY FE Aok P o, £F @ 5 )

g EA o= A 2
A", FAME, Aol Qe S A
al

A gol ool Wi AT WA 8T

2o dfoln FAAle F 25U W0IME FRATIIAY FLTLe
Sekg 4E, ABUR SMEOR FlT/A NS 43)8he] (0008 E )T
1A QAT S00E) oo mE ABo R Frke] hFe] grast

iz FRA FAANA FAFGe] AEH] T B
1 oglomz FRA P4 AEsE 7] AL Ao
Ae kel AaAolW A gAY AL FAAE AF2AZ BEFH] 1
A AEL dFYAeE o] 4TH T ATk

s

_37_



Bl 7F 2 3k A

4

o
oF

]

B
-

"

3. A3 - &3}

o)
P

hopA 2 A v

2 QAo F&

Hlx-Eo] 719 st = d At A&

tel Ao AmrlEs

257] 9%

= o
- =

AToM = T= 71 eke] FA

=

b, 27159 AR

5

(e}
=

KN
=

i

27k A

Aste] Bad d

_38_



A
N
o ;%
wjr % -
- uw - Nd )
" BN : it
= @E 1# iy ﬂ ,)AI O
i v - <N =0 nUM
* = h =0 Gy W mruu
= G+ gL i S -7
1 B oA -
H oo = Mo = o : S E
~ x w A - : _qu
- - ol B - o 6
Tl Mo o T R i : : 4
B! ok |® & o mO xa T r z @
_ W * B W > 5 : :
WMA A mu o = R WA < . ﬂumrm
TH _ :
%HT% ~TE Z o i (R memﬁ =
= o NN = o 70 o - - = z
)] ﬁ 7 )A ﬂno |
s ~AE Wo Ho o @H oy EE = x o wa .__o|u
o 5 oF K = Mot 2
ﬂﬁ o ; L - il w5 Njo
= . o W o o 19
O_H : : B e o ﬂmo ~ ol %E
mr - o o o - 5 5
K = B :
ol ~ N % F N %%
H l’ | ﬂ 1r [ ] [ ]
| ho. 0y - i .
$ N | \
: o o " i , :
B S & re A 5 : M %
X o i e % = 0 N o e
X < z .
o S _ el or < » - &
o X T Ho Ko ol g
it () T Tz o
s ~ H - Oﬁ
; [ o o
- 5 | 3
. X Mo
x M )
N T
= M
o T

_39_



H2d = 7l s

A1AEAAZ[L T3 FF 54

FRAAE F/ATA 1985de] BHHe] NEF F4 % /5H Fro
U BE E APAY 5 ATAAL 7 fGse] Qo] A5 AEAT AT
boEsl s s Qe Agelt Seutel 4% T4 dE TRy
% &Bo] g ATk viel T/1F ol& ATHFE AT L o] wAw /]
sAATe el WA Rk,

FalAE A A T AL mEe] 23 gaxeln U A

2 doem 2001 8¥ NingxiaolA] “International Symposium on Lycium and
Antiaging Agents."E /NFH s} F7IAE ANZE 7|5 AFSE AA Ao
e o i syl s AETI ARG GANA F71AF 5EFF Al

3T

T O

ok BE, AU, W, 3¢S Aoy £2 W, o ede 2o
= st SAHNCH ZhEAgdl Agd A AL 1A A dig A s

o] FolA AA W& AAolr)
A2 TR u Ak AurlE AT

b9l 1/107%8 &=
7k A ®ghed

-9,
ofr
o
R
e
N ok

R
T2 AEjel A 7 2 FEEAa 29 gAY TS Colletotrichum
acutatum ¥} Colletotrichum dematium ‘s o7 FAHIJOH ()RS, T
WA= E) 78R EAste] 8date Aol HA(01~'04 BAWLAA
2, ASFETIIAA D) v Al 95%0] el Al Al gy AT’ A
STV AR A,

T2 A wA sl 2 s E S dAUFHTS Arthrocladiella mougeotii
(lev.) Vassilkove. Z(AdE, =2 &4 A]) AW A Tween20S 200
wj A sk AZHF 81.4% %= FEZF 14 HAew, Atk 3008 E =3HA e Al
= 92%9 =& HAZLAE B FAR(C04 AL IR D).

_40_



H 3 & drgsd HE & Z2

A1AEAAFHL FNA FF 574

1 2398 2 W8
o FWS FRARAY ARFY 24
W Ae TR FEALOR olge] A TGN 4, nEFL Qe
Ex

AR 97 FF R AEel skl dviSAds AT AN A= 120<40em =
skl TS FA4Y F o ouAaHde dAska, ARlE N-P.Os-KO=
40-30-30kg/10a°. % H A= 7]H] 60%, FH] 20%% 23] EAlska, QIAke A= 7]
Hl 2 Al&3stth HH) &= 10a9 3,000kgs A& 712 A&ttt #5035

A0/ HFOE Shel 1ow 2ARGT FFRAE ol AE AAT F
AE WSt 2 FAE Qe AAE A= A =
At EHRAE $EAEY FANGATRA 71 F Fate] 2AshsTh

oA AT MEY 24}
FARAGGAN ST NEF B2 g

A 1% A 9AFel hstel AR RSk AAAL % A

FAAY AMAGTS BAdn EHRAE FEAEY FANGATRA N

o E3te] AT

o'
)
oL
2
)
o2
2
=
of
ol
_l
i)
o\
=2

o ASEH A

AFWAE 8Y~09 Aol AFZFANA A GG on wupgHe 2R Ast 1
A she AuelA AL F F Ul vhed PES 9F wgA T 42
A BEE A9 o 09 F Ak A& e FHS Fe] FAE AAY

B 34 358 28 Sl Feed Wl SHgAe] LAY REsgo

o
AR 2 N-P.Os-KoO = 40-30-30kg/10ao =2 A9 7He&
H] 60%, FH] 20%% 23] Ao QAR A U2 ALE-3F T EH|E 10aT
SOOOkga A 7h 2 Agsdon A4S 40cmBE AGA 12 A4S ska o

al
LS RER:
7]

-

F 30cm A 28 AASATh JlE AMEe FFTAANDF FEARR) =
shel SR AREAE S, Bl 5 Aol 4ag 4% 2ser

_41_



g AAEAR A E
D BAEAAR qudSAd

AR 7HA 15~20cmA =o] Al AF Skl A A 120x40ecm= 8o T
e 5 auds dAst 49 el H

kel
2
X,
Y
o
1>
ol
ol
32
=
>

wio] A
2 oEuE ASSA Al ol AgstArt HAe 59, 69, 79 F¢7
A A
-

3]

oX o
BN
>
rr
off
N
=
ofol
oY
off
>
>
ey
re
-
N
>
N
FN
=
MHN
ol
2
N
>
ol
2
fd
<)
o

¢

ArE G ] Ao Ao e Wi ow AAEgon WalFS it
SA s AAEA FA el A A HA 7] A oW AR w2 =
W 3Rk o2 AAElt

v}, Betaine 4]

A8 dule 8¥ 38t 60T 2641 Az & E3ste] A&t H
Bl #AWHS Z1ZAIR 10go] SF79 100mE 7Fske] 95°C water batholl A 23]
FZE3 T FEAS 0.2um membrane filter® o] 3}5te] HPLCR #4390t} olw), &
M ZAL columne Sugarpak I (waters), calcium cation exchange column = ©]
4319, column %+ 84TE A Y. o542 HPLC grade water, 50mg/L

calcium disodium EDTA¢|H &7 #4& AE7IRDE 752 06m/min¢]
t}. o], betaine?] & A F FFHol olste] AFHATH

2. 4% % n @
R EERCIELERIEY
1) #4429 F5u 2 FA4F 2A
AN FAFAOR FAFD s TS FAAD AT she] &

_42_



N
r&'ﬂ

5 A3 et 2 F5HlE 9%l o] 24182 2%0] 3

i, 90~85%+« 1678, 85~80%« 3278, 12lal 75%m|wke] 1675 o] Atk

<2+ 1000 %— xS 1g mRbe] A&, 1~2g2 278, 2~3g 457
5010;1; 5g °]d< 1A1E AT 2).

I

4

Table 1. Germplasm distribution by flesh ratio.

Flesh ratio (%)

Varieties and line Total
90 > 90~85 85~80 80~75 75 <

Number 2 15 32 32 16 97

Percentage 2.1 154 33.0 33.0 16.5 100

Table 2. Germplasm distribution by seed weight.

1000 seeds dry weight (g)
Varieties and line Total
lg > 1~2g 2~3g 3~4g 4~5g 5g <

Number 1 2 45 43 5 1 97

Percentage 1.0 2.1 46.4 44.3 5.2 1.0 100

2) FAAY dmEA i/\}

FAAYD F AFE &l L& ATE FHFH 5 ATl BO%E =Rl
CL95-101741% & 92.9%, T%*ﬂ AlE-& 89.4%, CL70-177 Al%€°] 89.3% <=2
2 EYOE 3), T FHF 1WA FFd] A= A veyd.
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Table 3. Fruit characteristics and yield in germplasm.

100 fruits Seeds Flesh Number 1000

NO Varieties fresh  weight of ratio of seeds dry  Yield
and line weight 100 fruits (%) seed weight (kg/10a)
(g) (g) per fruit (g)
1 Yuseong 1 59.8 130 783 134 353 190
2 Yuseong 2 112.4 230 795 325 3.01 275
3 Cheongyangjaerae 729 16.3 776 26.0 2.50 181
4 Jinbujaerae 54.8 12.1 779 24.0 2.59 196
5 Jindojaerae 81.9 178 783 23.9 3.23 179
6 Kumsanjaerae 1285 26.3 79.5 29.3 3.23 109
7 Haenamjaerae 103.9 20.9 79.9 26.1 3.33 224
8 China 1 60.9 145 762 276 2.21 223
9 China 1 725 147 797 24.6 3.02 255
10 Youngha 56.0 72 87.1 15.8 1.99 85
11 Japan 1 73.1 118 839 114 3.56 300
12 Myeoungan 78.7 20.8 736 30.3 3.17 197
13 Cheongyangjong 206.9 14.2 82.0 19.4 2.98 291
14 Bulro 100.5 179 82.2 27.9 2.52 406
15 Cheongdae 137.8 29.8 784 28.3 3.65 258
16 Jangmyeoung 150.9 23.7 84.3 28.6 3.77 225
17 Cheongun 67.0 11.1 83.4 15.2 2.90 281
18  Yuseong 2(9)"CoBKRE05 835 175 790 20.0 3.42 306
19  Yuseong 1(S)*Co3KRE0.3 73.7 114 84.5 17.1 2.76 268
20 CY L1 77.1 15.6 79.8 29.0 2.21 397
21 Cheongyangjaerae 2 65.7 175 73.4 22.0 2.72 264
22 Yuseong 29)"C03KR4 584 149 745 177 2.33 250
23 Cheonggoangjaerae 2(S) 84.1 19.6 76.7 22.0 2.92 204
Co3KR

24 Yuseong 209)Co3KR-2 1331 22.9 82.8 39.6 2.70 244
25 Cheongyangjaerae 8 93.2 175 81.2 26.3 2.90 204
26 CL129-145 204.6 33.0 839 37.8 3.49 181
27 CL1-117 625 10.7 82.9 14.9 3.33 291
28 CL6-1 82.4 15.2 81.6 23.6 2.79 260
29 CL124-123 129.0 16.9 86.9 16.1 4.05 137
30 CL129-161 247.8 26.6 89.3 29.4 3.75 99
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100 fruits Seeds Flesh Number 1000

NO Varieties fresh  weight of ratio of seeds dry  Yield
and line weight 100 fruits (%) seed  weight (kg/10a)
(g) (g) °’ per fruit (g)

31 CL5-8 457 12.7 72.2 23.2 2.59 330
32 Youngha(O)¥Co3KR 61.6 6.7 891 8.6 2.77 216
33 CL6-B-55 67.5 134 0.1 20.0 3.04 288
34 CL7-20 82.0 22.3 72.8 229 2.45 220
35 CL28- 69.9 13.6 80.5 20.5 2.90 332
36 CL24- 87.2 16.1 815 19.7 2.93 198
37 CL33-84 75.3 14.3 81.0 209 2.83 207
38 CL24-53 95.4 145 84.8 215 3.00 276
39 CL6-B-4 56.7 14.5 74.4 29.0 2.13 351
40 CL28-44 102.9 17.2 83.3 11.8 5.05 257
41 CL32 476 135 716 24.6 2.32 280
42 Yuseong 2(9)¥Co3KR-3 91.2 15.1 83.4 19.9 2.51 -

43 CL3-21 75.5 20.1 73.4 29.6 2.58 -

44 CL31-15 84.3 21.3 74.7 359 2.46 -

45 CL32-13 75.6 17.6 76.7 36.4 2.32 -

46 Cheong%/angjaerae 58)  119.3 26.2 78.0 27.1 3.38 145

"CobKR

47 Yuseong 1(S)¥Co6KR 90.1 19.8 78.0 26.8 3.03 20
48 CL28-225 85.1 18.0 78.8 26.0 3.04 341
49 CL54-58 69.2 16.1 76.7 23.5 2.75 461
50 CB00149-6 100.8 59.8 40.7 135 3.04 108
51 China native 1 70.0 85 87.9 94 3.28 3
52 China native 2 57.7 16.7 71.1 20.3 3.50 14
53 China native 3 69.0 96 86.1 10.3 2.07 234
54 China native 4 151.6 155 89.8 16.2 3.90 5
55 China native 5 445 3.1 93.0 175 0.95 -

56 China native 6 80.1 16.1 79.9 249 2.93 328
57 China native 7 66.0 14.3 78.3 21.8 2.42 106
58 China native 8 69.0 10.5 84.8 15.9 2.67 103
59 CL1-8 101.0 23.0 77.2 326 2.73 144
60 CL2-8 8.8 209 76.5 274 2.52 307
61 CL2-32 43.8 11.3 74.2 24.5 1.63 368
62 CL8-B-60 89.6 184 79.5 16.3 3.12 399
63 CL8-B-66 108.0 175 3.8 20.1 3.42 78
64 CL105-8&4 126.2 185 85.3 19.1 3.73 140
65 CL15-94 67.7 11.3 83.3 15.3 2.74 173
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o 100 fruits  Seeds Flesh Number 1000 _
NO Varieties fresh  weight of ratio of seeds dry  Yield
and line weight 100 fruits (%) seed  weight (kg/10a)
() (g) per fruit (g)

66 CL15-106 96.2 18.2 81.1 18.8 3.00 339
67 CL31-83 90.3 23.6 73.9 25.2 4.01 386
63 CL33-B-11 104.9 18.1 82.7 22.6 3.54 246
69 CL34-B-78 87.4 20.0 77.1 30.5 2.94 99
70 CL34-50 120.2 185 84.6 26.9 3.26 261
71 CL35-55 103.1 18.0 82.5 23.5 3.14 193
72 CL37-4 94.3 176 81.3 20.9 3.21 116
73 CL38-77 112.3 22.5 80.0 28.6 3.36 229
74 CL38-111 121.8 34.6 71.6 385 3.70 100
75 CL42-17 102.4 21.6 789 25.6 3.53 333
76 CL123-575 132.2 26.7 79.8 30.5 3.39 123
77 B0148-10 124.1 21.4 82.8 25.9 3.51 214
78 CL54-36 98.1 15.1 34.6 21.3 3.05 306
79 CL54-82 68.6 14.8 78.4 16.8 2.30 345
80 CL58-39 68.9 14.0 79.7 23.8 2.40 337
81 CL58-83 86.5 19.9 77.0 28.8 2.90 380
82 CL58-95 51.7 14.3 72.3 27.0 2.27 428
33 CL55-4 75.9 16.9 77 13.8 2.80 306
34 CL57-157 123.6 15.7 87.3 14.6 4.02 312
85 CL58-114 95.0 20.1 78.8 27.9 3.17 362
36 CL60-1 110.5 154 86.1 25.2 2.70 228
87 CL63-202 84.6 21.3 74.8 21.7 4.30 300
88 CL70-21 123.6 18.0 85.4 17.2 4.18 254
89 CL70-177 110.2 11.7 89.4 135 3.29 366
90 CL74-50 110.6 195 82.4 24.2 3.81 352
91 CL81-30 83.6 9.2 89.0 15.1 2.87 338
92 CL89-55 127.2 271.8 78.1 30.7 2.94 231
93 CL89-123 123.0 154 875 21.3 2.44 123
94 CL89-124 146.1 22.0 84.9 25.6 3.24 262
95 99892 385 12.6 85.8 21.9 3.16 -
96 CL95-101 116.2 8.2 92.9 9.9 3.60 54
97 CL129-145 71.8 13.1 83.2 21.2 2.19 232
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Table 4. Fruit characteristics and yield in tetraploid line.

o Fruit Number 100 fruits .
Varieties - . Yield
and line Length Diameter of frliutst dry (W)e1ght (ke/10a) Parent
(mm) (mm) P PEn &

Cheongyangjaerae  16.1 89 251 15.2 99 Check
Bulro 177 9.1 917 16.6 208 Standard
99148-10 15.6 9.6 503 16.9 166  Cheongyang

—jaerae
99412-1 15.7 9.8 584 155 133 Cheongyang

—jaerae
B0148-43 185 9.2 727 17.8 209 Bulro
B0148-78 16.8 8.6 734 14.8 176 Bulro
C0148-94 14.2 10.6 868 20.9 219  Cheongyang
D0148-62 159 11.3 586 23.8 223 Cheongdae
D0148-72 154 11.2 709 21.3 206 Cheongdae
Y0148-2 15.3 95 329 15.6 125 Youngha
Y0148-24 159 9.2 359 15.1 118 Youngha
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1003 BF2 B2 127.7g Bv; wisa] Algo] FA o EZA {F7]E
A A% B0148-78% B0148-43°] z+7zh 195.3g, 185.7g o2 7b4 FA YL,
&R E FGalolA F71E AE<l Y0148-240] 975% = 7F4 =ota w3 EFxb
FE 119NE 4 HAa, T2 10008 F % 328g02 7Hg vrA vEbykth )
T2 A% F TAEY FSH7F 90%ol R A Uegt FEAS A A
@B 99kg/10gH T} HlGEA] AEo] ETF =gka, DO48-6241 %S 223kg/10a,
C0148-9471 %2 219kg/10a, B0148-4371%2 209kg/10al. 2 th4A F59 B2
208kg/10a ®.t} E=A YERGTHE 5). wpepA] AEF BZA f7E v Al
<l B0148-432 54|, FAdo] REQ B2 vuwd uf ol FHAl ¥
o FatFolA F7lE wl5A Y0148-24 AT HSH|7F 975% 2 7+ ol
AH] RE oA Fgo] Erhal AY7tE AT

Table 5. Flesh ratio and fruit characteristics in tetraploid line.

e R TR Nmmw

(g) (%) per fruit (g)
Cheongyangjaerae 96.2 82.4 25.2 3.75
Bulro 127.7 91.8 23.6 3.45
99148-10 174.7 95.2 194 4.46
99412-1 141.0 94.0 176 497
B0148-43 185.7 94.5 187 5.21
B0148-78 195.3 94.3 189 4.74
C0148-94 142.7 90.4 20.6 5.37
D0148-62 178.0 89.4 23.3 6.05
D0148-72 181.0 89.9 21.4 6.68
Y0148-2 128.3 94.5 15.3 3.75
Y0148-24 175.0 975 119 3.28
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Cheongyang Bulro 99148-1 DO0148-72 Y0148-24
—jaerae

Figure 1. Flowers and fruits of tetraploid line.

%, Y
‘ 'J" Ya ':&“

2n=24(2X) 2n=48(4X)

Fig. 2. Comparison of chromosome in Cheongyangjaerae and tetraploid line
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Table 6. Artificial crossing combinations for fewer seeds and high yield of
boxthorn from 2002 to 2004.

NO 2002 2003 2004

1 99412-1/Y0148-2 99148-10 / CB00173-49  99148-10 / Cheongyang

—jaerae

2 D0148-73/Y0148-2 99424~ 9/CB00156-101  B0148-43 / Bulro

3 C0148-94/Y0148-2  B0148-123 /CB00173-49 B0148-43 / Y0148-2
4 Y0148-2/99412-1 B0148-123 / CB00156-101  Y0148-2 / Youngha
5  Y0148-2/B0148-78  Y0148-2/CB00173-49  Youngha / Y0148-2
6  Y0148-2/D0148-73  Y0148-2/CB00156-101  Bulro / B0148-43

7 Y0148-2/C0148-94  Cheongyang 6/99148-10  99148-10/ C0148-94

8  Bulro/ B0148-78 Cheongyang 6/ Y0148-24  99148-10 / Y0148-2

9  Bulro/ 99412-1 Cheongyang 5/99148-10  99412-1(S)

10 Y0148-2/ Cheongdae Cheongyang 5/ Y0148-24  B0148-43(S)

11 Y0148-2/Cheongyang 6 B0148-123 / Cheongyang 6  C0148-94(S)

12 Cheongyang 6/Y0148-2 CBP02237-63 / B0148-123 D0148-62(S)

13 Cheongyang 5/Y0148-2 CBP02239-97 / B0148-123 D0148-24(S)

14 B0148-78/Y0148-2  CBP02239-97 /99148-10 CBP03297-42(Balk)
15 Y0148-24 /B0148-124 CBP02234-84 / B0148-123 -

16 Y0148-24 /99148-10  DO0148-42(Balk) -

17 9966-64 /994121 - -

18 Y0148-2(s) - -

19 Y0148-24(s) - -

19 combination

16 combination

14 combination
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Table 7. Selection from breeding line for fewer seeds and high quality line
from 2002 to 2004.

Year BN Breeding combination Number Selection

2002 CBP02234  99412-1/Y0148-2 62 3
CBP02235  DO0148-73 / Y0148-2 38 1
CBP02236  C0148-94 / Y0148-2 96 -
CBP02237  Y0148-2 /99412-1 87 1
CBP02238  Y0148-2 /B0148-78 1 -
CBP02239  Y0148-2/D0148-73 152 4
CBP02240  Y0148-2 /C0148-94 38 1
CBP02241  Bulro/ B0148-78 5 -
CBP02242  Bulro/ 99412-1 2 1
CBP02243  Y0148-2 / Cheongdae 4 -
CBP02244 Y0148-2 / Cheongyang 6 6 -
CBP02245 Cheongyang 6/ Y0148-2 4 -
CBP02246 Cheongyang 5/ Y0148-2 1 -
CBP02247  B0148-78 /Y0148-2 135 3
CBP02248  Y0148-24 / B0148-124 70 1
CBP02249  Y0148-24 /99148-10 46 -
CBP02250  9966-64 /99412-1 16 -
CBP02251  Y0148-2(s) 278 -
CBP02252  Y0148-24(s) 68 -
Total 1,209 15
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Year BN Breeding combination Number Selection

2003 CBP02295  99148-10/ CB00173-49 47 1
CBP02296  99424- 9/ CB00156-101 44 1
CBP02297  B0148-123 / CB00173-49 71 3
CBP02298  B0148-123 / CB00156-101 4 -
CBP02299  Y0148-2/CB00173-49 111 -
CBP02300  Y0148-2 / CB00156-101 76 -
CBP02301 Cheongyang 6/ 99148-10 158 4
CBP02302 Cheongyang 6/ Y0148-24 10 1
CBP02303 Cheongyang 5,/ 99148-10 2 -
CBP02304 Cheongyang 5/ Y0148-24 114 3
CBP02305 B0148-123 / Cheongyang 6 5 1
CBP02306  CBP02237-63 / B0148-123 60 -
CBP02307 CBP02239-97 / B0148-123 9 1
CBP02308  CBP02239-97 / 99148-10 23 3
CBP02309 CBP02234-84 / B0148-123 81 1
CBP02310  D0148-42(Balk) 362 10

Total 1,177 29

2004 CBP04358  99148-10 / Cheongyangjaerae 30 -
CBP04359  B0148-43 / Bulro 12 -
CBP04360  B0148-43 /Y0148-2 2 -
CBP04361  Y0148-2/ Youngha 0 -
CBP04362  Youngha / Y0148-2 20 -
CBP04363  Bulro / B0148-43 42 1
CBP04364  99148-10/ C0148-94 43 1
CBP04365  99148-10/Y0148-2 52 1
CBP04366 ~ 99412-1(S) 113 2
CBP04367  B0148-43(S) 14 -
CBP04368  (C0148-94(S) 113 1
CBP04369  D0148-62(S) 55 -
CBP04370  D0148-24(S) 36 1
CBP04371  CBP03297-42(Balk) 427 6

Total 959 13
Total(2002~2004) 3,342 57
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Table 8. Growth characteristics and flowering time of varieties and line in

preliminary vyield trial(2004).

Varieties Flowering Plant Leaf Eriophyid Anthracnose
and line time shape shape ((grpnvtg)z 0~9)

Cheongyangjaerae 6. 23 Semiupright  Ellipsoidal 9 9
Bulro 6. 21 Semiupright Lanceolate 7 5
CB00173-49 6. 21  Semiupright Lanceolate 1

CB00156-101 7.9  Semiupright Ellipsoidal 5 5
CBP02234-49 7. 25 Semiupright  Ellipsoidal 1 5
CBP02237-46 7. 16 Semiupright Ellipsoidal 3 7
CBP02239-32 7. 16 Semiupright Ellipsoidal 3 7
CBP02239-97 7. 24 Semiupright Ellipsoidal 1 7
CBP02239-143 7. 20  Semiupright Ellipsoidal 9 9
CBP02239-149 7. 8  Semiupright Ellipsoidal 5 5
CBP02240-59 7. 4 Semiupright Lanceolate 1 7
CBP02242-2 7. 12 Semiupright Ellipsoidal 9 7
CBP02247-11 7. 10 Semiupright Lanceolate 9 7
CBP02247-44 7. 15 Semiupright Lanceolate 9 5
CBP02247-103 7. 16 Semiupright Lanceolate 3 7
CBP02248-3 7.19  Semiupright Ellipsoidal 1 7
CBP02234-28 7. 11 Semiupright Lanceolate 1 7
CBP02235-5 7. 20  Semiupright Ellipsoidal 9 7
CBP02234-84 7. 14 Semiupright Ellipsoidal 1 7
B0148-43 6. 28 Semiupright  Ellipsoidal 9 7

“ : Infection degree ; 0. non infection, 1. less than 1%, 3. 2~10% infection,
5. 11~20% infection, 7. 21~41% infection, 9. over than 41%.
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Table 9. Growth characteristics of varieties and line in preliminary yield

trial(2004).
Zﬁgeﬁinees digltgg;er I\SISE)é H(;f No. of branch per plant

(mm) per plant 1st 2nd 3rd
Cheongyangjaerae 7.6 3.0 21.2 42.8 13.0
Bulro 11.8 2.2 23.0 76.0 284
CB00173-49 8.8 2.2 176 31.2 8.4
CB00156-101 9.2 4.2 25.6 56.8 18.0
CBP02234-49 9.7 24 23.6 59.8 10.6
CBP02237-46 11.9 2.2 15.8 36.0 224
CBP02239-32 8.8 2.0 22.2 444 14.6
CBP02239-97 9.7 2.8 186 58.2 16.0
CBP02239-143 8.1 14 9.8 18.0 4.0
CBP02239-149 104 2.2 184 49.8 13.0
CBP02240-59 10.2 2.2 22.2 27.8 2.8
CBP02242-2 10.3 1.8 154 254 8.2
CBP02247-11 9.7 2.4 21.0 59.8 14.0
CBP02247-44 9.9 2.0 20.4 68.8 184
CBP02247-103 8.9 24 184 50.8 10.6
CBP02248-3 10.3 3.0 176 52.6 10.0
CBP02234-28 9.2 1.8 16.2 50.0 5.8
CBP02235-5 11.8 14 18.2 30.4 14.2
CBP02234-84 9.5 2.4 41.2 104.2 26.8
B0148-43 9.5 2.8 22.8 63.4 20.6
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Table 10. Fruit characteristics and yield of varieties and line in preliminary

yield trial(2004).

100 fruits Seeds Flesh Number 1000 seeds

and T Vi%?gé)ﬁt %%%&?i o of seod - cry g
Cheongyangjaerae 114 15.7 86.2 24.6 3.09
Bulro 123 12.3 90.0 21.3 2.61
CB00173-49 120 10.0 91.7 18.7 2.66
CB00156-101 141 11.3 91.9 20.3 2.87
CBP02234-49 90 9.7 89.3 13.8 3.29
CBP02237-46 62 7.3 88.1 16.4 2.51
CBP02239-97 123 11.0 91.1 15.0 3.65
CBP02239-143 123 12.7 89.7 135 3.72
CBP02239-149 144 13.3 90.8 15.3 4.47
CBP02240-59 95 7.7 92.0 121 3.30
CBP02242-2 112 10.3 90.8 14.3 3.61
CBP02247-11 96 9.3 90.3 13.9 3.88
CBP02247-44 89 8.3 90.6 11.8 3.34
CBP02247-103 86 7.7 91.1 13.7 3.15
CBP02248-3 135 9.7 92.8 121 3.22
CBP02234-28 78 5.3 93.2 111 2.66
CBP02235-5 120 8.7 92.8 12.5 3.42
CBP02234-84 75 8.7 88.4 22.5 2.04
B0148-43 123 13.0 89.5 21.0 2.99
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Table 11. Fruit characteristics and yield of varieties and line in preliminary

yield trial(2004).

Fruit Betaine Yield((kg/10a)

Varieties and line Length  Diameter Contfle”fllitt o Dry fruit Index

(mm) (mm) (%) weight (%)
Cheongyangjaerae 18.0 9.2 0.75 85 86
Bulro 18.7 9.2 0.81 99 100
CB00173-49 22.4 9.1 1.17 49 50
CB00156-101 19.7 116 1.03 154 156
CBP02234-49 16.9 8.9 1.02 113 114
CBP02237-46 17.3 75 1.18 63 69
CBP02239-97 16.9 9.4 0.98 176 178
CBP02239-143 134 11.1 1.16 67 63
CBP02239-149 185 9.6 0.99 169 171
CBP02240-59 144 8.8 1.07 75 80
CBP02242-2 172 9.5 0.71 9 95
CBP02247-11 20.5 7.9 0.84 42 42
CBP02247-44 18.1 7.6 0.85 67 68
CBP02247-103 171 8.1 0.90 39 90
CBP02248-3 177 10.0 0.84 28 28
CBP02234-28 16.7 7.7 1.19 55 56
CBP02235-5 17.2 9.0 0.80 46 47
CBP02234-84 16.0 8.0 1.17 78 79
B0148-43 18.6 9.1 0.78 106 107
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Table 12. Growth characteristics, flowering time and resistance to disease and

pest of varieties and line in preliminary yield trial(2005).

Varieties Flowering Plant shape Leaf shape Enl?ggtd Anthracnose

CBP03310-83

CBP03310-84

CBP03310-113
CBP03310-114
CBP03310-130
CBP03310-155
CBP03310-175
CBP03310-250

. Infection degree ; 0. non infection, 1. less than 1%, 3. 2~10% infection,
5. 11~20% infection, 7. 21~41% infection, 9. over than 41%.

13 Semiupright Lanceolate
30 Semiupright Ellipsoidal
24 Semiupright Ellipsoidal

4 Semiupright Ellipsoidal
18 Semiupright Ellipsoidal

4 Semiupright Ellipsoidal
25 Semiupright Lanceolate

and line time (0~9)" (0~9)
Cheongyang 6. 22 Semiupright Ellipsoidal 9 7
—jaerae
Bulro 6. 20 Semiupright Lanceolate 9 3
CBP03295-6 7. 18 Upright Wide-ellipsoidal 3 1
CBP03296-44 7. 15 Semiupright Wide—ellipsoidal 9 3
CBP03297-42 6. 22 Semiupright Ellipsoidal 7 3
CBP03297-43 7.1 Semiupright Ellipsoidal 7 1
CBP03297-44 7. Semiupright Wide-ellipsoidal 5 1
CBP03301-6 7. 18 Semiupright Wide-ellipsoidal 9 1
CBP03301-21 7. 15 Semiupright Ellipsoidal 9 1
CBP03301-41 7. 14 Semiupright Ellipsoidal 7 3
CBP03301-130 7. 15 Semiupright Ellipsoidal 7 3
CBP03302-5 7. 12 Semiupright Ellipsoidal 9 3
CBP03304-41 7. 18 Semiupright Wide-ellipsoidal 1 1
CBP03304-74 6. 24 Semiupright Ellipsoidal 1 1
CBP03304-114 6. 25 Semiupright Wide-ellipsoidal 1 3
CBP03305-5 7.3 Semiupright Wide-ellipsoidal 1 3
CBP03307-45 7. 14 Semiupright Ellipsoidal 7 1
CBP03308-19 7. 4 Semiupright Ellipsoidal 7 1
CBP03308-20 7. 11 Semiupright Ellipsoidal 1 1
CBP03308-22 6. 25 Semiupright Lanceolate 3 3
CBP03309-67 6. 23 Semiupright Ellipsoidal 1 3
CBP03310-1 6. 23 Semiupright Lanceolate 1 3
CBP03310-7 6. 24 Semiupright Ellipsoidal 1 3
7. 1 1
6. 1 1
6. 1 1
7. 1 3
7. 7 1
7. 7 1
6. 7 3
7. 5 1

12 Semiupright Ellipsoidal
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Table 13. Growth characteristics of varieties and line in preliminary yield

trial(2005).
Z I?éie]tiinees digrtggtler I\slft)én?f No. of branch per plant

(mm) per plant Ist 2nd 3rd
Cheongyangjaerae 9.6 3.3 20.7 36.7 5.7
Bulro 104 3.7 21.3 42.0 14.3
CBP03295-6 9.0 2.7 23.3 13.3 6.7
CBP03296-44 10.9 3.7 13.7 15.7 6.0
CBP03297-42 13.1 3.0 19.7 49.3 46.3
CBP03297-43 9.5 4.0 25.0 53.0 13.0
CBP03297-44 10.5 2.7 22.0 45.0 13.7
CBP03301-6 11.7 4.0 38.3 47.0 29.7
CBP03301-21 9.7 4.7 22.0 41.7 34.7
CBP03301-41 9.9 4.3 30.0 46.3 19.3
CBP03301-130 10.2 3.0 13.7 34.3 14.0
CBP03302-5 3.8 3.7 27.0 36.3 20.7
CBP03304-41 13.3 4.0 23.7 63.0 39.3
CBP03304-74 10.6 3.3 25.7 42.7 30.3
CBP03304-114 10.1 4.3 24.3 43.3 29.3
CBP03305-5 9.2 2.7 18.7 35.7 26.0
CBP03307-45 9.8 3.0 15.7 43.7 19.7
CBP03308-19 11.1 2.0 10.0 52.7 18.0
CBP03308-20 11.2 2.0 11.7 29.3 32.3
CBP03308-22 10.7 3.3 11.3 57.0 13.0
CBP03309-67 3.8 3.3 15.3 41.7 18.7
CBP03310-1 85 3.0 21.0 35.0 15.0
CBP03310-7 8.1 4.0 21.0 71.1 10.3
CBP03310-83 11.0 3.7 11.7 35.7 19.0
CBP03310-84 8.1 3.7 19.7 26.7 12.3
CBP03310-113 10.2 3.3 22.7 30.0 19.3
CBP03310-114 8.4 2.3 21.0 35.3 13.7
CBP03310-130 8.4 3.0 14.0 48.0 5.0
CBP03310-155 7.8 3.3 32.0 54.3 7.3
CBP03310-175 79 3.0 29.0 83.3 3.0
CBP03310-250 9.8 4.7 33.7 63.0 10.7
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Table 14. Fruit characteristics and yield of varieties and line in preliminary
yield trial(2005).
100 fruits Seeds

Flesh Number 1000 seeds

e %ﬁt Yo%l(ggﬁi?i o of seed  dry wcight
Cheongyangjaerae 94 12.2 87.0 24.1 3.27
Bulro 134 14.30 89.3 179 3.11
CBP03295-6 138 11.54 916 14.9 3.12
CBP03296-44 103 7.22 93.0 9.2 3.03
CBP03297-42 147 10.56 92.8 11.7 4.19
CBP03297-43 157 9.48 94.0 12.7 3.85
CBP03297-44 215 13.80 93.6 13.7 4.39
CBP03301-6 115 12.14 89.4 18.6 3.04
CBP03301-21 151 14.14 90.6 27.1 2.48
CBP03301-41 126 14.80 88.3 20.6 291
CBP03301-130 133 18.92 85.8 21.8 3.14
CBP03302-5 150 12.54 916 19.6 3.02
CBP03304-41 107 7.18 93.3 15.7 2.81
CBP03304-74 132 17.18 87.0 15.9 4.30
CBP03304-114 161 16.86 89.5 14.4 457
CBP03305-5 223 25.62 885 17.1 5.61
CBP03307-45 209 22.14 89.4 19.1 4.61
CBP03308-19 155 12.86 91.7 14.8 3.67
CBP03308-20 128 14.24 388.9 14.5 3.84
CBP03308-22 150 13.04 91.3 12.9 4.19
CBP03309-67 178 10.40 94.2 174 2.79
CBP03310-1 123 576 95.3 6.3 2.36
CBP03310-7 114 7.20 93.7 8.4 2.77
CBP03310-83 146 7.96 945 9.2 2.95
CBP03310-84 154 8.66 94.4 12.8 2.96
CBP03310-113 39 6.92 92.2 11.6 2.80
CBP03310-114 156 14.34 90.8 17.6 3.79
CBP03310-130 186 15.26 91.8 18.2 4.11
CBP03310-155 162 8.04 95.0 9.0 3.19
CBP03310-175 134 6.68 95.0 8.2 2.74
CBP03310-250 140 5.54 96.0 89 2.51
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Table 15. Fruit characteristics and yield of varieties and line in preliminary
yield trial(2005).

. Fruit Betaine Yield((kg/10a)
Varieties content of

and line Length Diameter fruit Dry Index

(mm) (mm) (%) weight (%)

Cheongyangjaerae 16.4 9.1 0.52 56 37
Bulro 18.8 10.2 0.70 188 100
CBP03295-6 16.4 11.3 0.93 96 51
CBP03296-44 145 10.6 1.08 143 76
CBP03297-42 185 10.8 0.89 121 64
CBP03297-43 19.8 11.0 0.81 212 113
CBP03297-44 21.9 124 0.58 213 114
CBP03301-6 17.1 104 1.06 230 122
CBP03301-21 19.2 116 1.13 221 118
CBP03301-41 17.7 10.7 0.95 273 145
CBP03301-130 16.3 11.1 1.02 226 120
CBP03302-5 18.2 114 0.72 304 162
CBP03304-41 149 9.6 0.71 217 115
CBP03304-74 17.8 114 0.95 306 163
CBP03304-114 187 11.8 0.95 239 127
CBP03305-5 194 12.2 0.69 241 128
CBP03307-45 19.8 124 0.79 223 119
CBP03308-19 18.6 114 0.64 232 124
CBP03308-20 18.2 10.5 0.97 258 137
CBP03308-22 194 10.5 0.77 130 69
CBP03309-67 20.5 12.2 1.24 52 27
CBP03310-1 18.2 10.8 0.54 148 79
CBP03310-7 189 10.5 0.86 175 93
CBP03310-83 187 11.0 1.12 139 74
CBP03310-84 18.3 11.1 0.92 150 80
CBP03310-113 16.7 9.1 1.01 173 92
CBP03310-114 20.3 10.7 0.86 133 71
CBP03310-130 235 11.3 1.04 144 77
CBP03310-155 21.7 10.8 0.76 206 110
CBP03310-175 16.7 11.4 0.89 9 50
CBP03310-250 19.8 10.9 0.70 234 124
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Table 16. Growth characteristics and resistance to disease and pest of

varieties and line in advanced yield trial(2005).

Eriophyid

Zﬁieﬁfes Flogvn?gng Plant shape Leaf shape (rg}it)e Anth(roz():nose

Cheongyang 6. 22 Semiupright  Ellipsoidal 50(.)5 90.6
—jaerae

Bulro 6. 20  Semiupright Ellipsoidal 14.7 71.2
CB00156-101 6. 19  Semiupright Wide-ellipsoidal 6.6 30.0
CBP02234-49 7. 15 Semiupright Wide-ellipsoidal 16.2 71.0
CBP02239-97 7. 14 Semiupright Wide-ellipsoidal ~ 11.2 39.4
CBP02239-149 7. 3 Semiupright Lanceolate 10.0 34.6
CBP02242-2 7. 18  Semiupright Lanceolate 23.1 27.2
CBP02247-103 6. 24  Semiupright Lanceolate 0.0 30.1
CBP02234-84 7.1 Semiupright  Lanceolate 49 64.3
B0148-43 6. 23 Semiupright Lanceolate 30.2 439

Table 17. Growth characteristics of varieties and line in advanced yield

trial(2005).

Z r?éi el,?ne eS dig;tr(legtler I\skt)é rﬁf No. of branch per plant

(i) per plant Ist 2nd 3rd

Cheongyangjaerae 109 3.4 20.8 37.1 5.0
Bulro 11.0 3.1 25.2 51.8 12.8
CB00156-101 11.6 3.0 20.8 33.7 8.4
CBP02234-49 154 2.4 11.0 335 12.2
CBP02239-97 13.4 3.4 19.0 33.8 105
CBP02239-149 13.1 3.6 16.9 50.1 8.5
CBP02242-2 144 2.8 16.8 31.3 75
CBP02247-103 15.0 2.3 19.7 34.3 5.2
CBP02234-84 13.3 2.7 21.7 441 18.0
B0148-43 13.9 35 31.0 717 16.3
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Table 18. Fruit characteristics and yield of varieties and line in advanced
yield trial(2005).

Varieties logrgfglllllts WeSj;%(il[S. of I;;%Sg lgfur;lez% IOO%r'S,;edS

and line W%lgg)ht 100 ( gults (%) per fruit W(eglsght
Cheongyangjaerae 94d” 15.1a 84.0b 25.3a 3.35bc
Bulro 139bc 14.0ab 90.0a 21.9ab 3.14c
CB00156-101 175a 15.0a 91.4a 17.9ab 3.87bc
CBP02234-49 166ab 12.2ab 92.6a 18.2ab 4.41ab
CBP02239-97 121cd 13.2ab 89.1ab  19.1ab 3.56bc
CBP02239-149 149bc 14.8a 90.1a 17.6ab 5.24a
CBP02242-2 152bc 15.0a 90.1a 18.2ab 4.74ab
CBP02247-103 138bc 12.6ab 90.9a 16.1b 4.54ab
CBP02234-84 145bc 13.6ab 90.6a 23.7ab 3.57bc
B0148-43 130c 11.9b 90.8a 18.3ab 3.42bc

?  Means separation within columns by Duncan’s multiple range test at P=0.05.

Table 19. Fruit characteristics and yield of varieties and line in advanced
yield trial(2005).

Varietics Fruit Cgﬁtea;?eo o Yield((kg/102)

and line Length  Diameter fruit Dry Index
(mm) (mm) (%) weight (%)
Cheongyangjaerae 16.4 9.1 0.52 51c” 48
Bulro 189 10.0 0.83 106ab 100
CB00156-101 189 12.1 0.65 125ab 118
CBP02234-49 16.9 11.6 0.86 42c 40
CBP02239-97 16.8 95 0.85 58c 55
CBP02239-149 18.8 10.4 091 101b 95
CBP02242-2 18.0 10.6 1.00 113ab 107
CBP02247-103 184 19.2 0.58 56¢ 53
CBP02234-84 16.6 10.4 0.82 127ab 120
B0148-43 18.7 9.5 0.77 132a 125

? . Means separation within columns by Duncan’s multiple range test at P=0.05.
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Figure 5. Comparison of fruit in quality line of advanced yield trial(2005).
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2. 43 & nF
7hoHIZARAA BEE w4 Ad 2A 2 3AY 3y
D HZHEAA HaE 2 de 2

WalE wadeE F AL o4 $4 5A TR vk w7
o 69 495 H 102 219 74x € 23 A A3 Table 20014 =
9l5o] &9 el F(Thripidae), 7FEH, 8% 5 9F9 #HalZo] 2AHY

B7hel Wl E we) el mel g Esh Gk,

I

A48 (Anthracnose) & W] 7bg AWIA] 5o o R MAE A ubE el A ur
Aiskel MAYAA B AREQ O UE So1F 59 JFOE 89 5%0]
del wHee new AAFRE B3I 100 W] Be FFE wo] T30

9

s
\a
g "
HH
oz O

o

1" (Hypophyllous mold, Pseudocercospora chengtuensis)< 949
10 o] wkth

Z A g F(Thripidae)+ ZXx=9ZF A2 (Frankliniella occidentalis)7} %2
2 8¢ 9¢ Ao /1 woka EFol S AT E(Myzus pericae, Peach aphid)<
6943 99 Aol @ekow, T 253 ol (Eriophys macrodonis)= 89 Aol
29, dAduto) M d (Lema decempunctata)= 6€3 99 o] Wokxw &y
vl W (Helicoverpa armigera)2 99 109 wAjo] wtow #Hulo] 3 ofl (Tetranychus
urticae)’= 9€ 102 L5 FAsA
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Table 20. Occurrence of diseases and pests in rain sheltered greenhouse of
Chinese matrimony farms 2003.

Date
Diseases .
& Pests Unit
64 625 78 729 84 82 93 919 106 104
Anthracrose. 259854 000 00 00 05 81 65 28 19 22 09
ooy 00 00 00 05 81 65 28 19 22 0.

Powdery  Diseased

mildew leaf(%) 00 00 31 50 94 50 19 19 59 56

Hypophyll Diseased

ous mold  leaf(%) 00 00 00 00 00 00 19 41 122 91

Thripidae NL;HmSZiaOf 48 84 133 233 323 355 291 303 193 79

Myzus Growing
pericae(Pe points with 33 04 00 00 00 00 13 44 13 00
ach aphid) aphid(%)

Eriophys ~ Damaged

odonis leaf(%%) 19 29 38 69 94 97 75 72 44 34

Lema

decempun 22284, 19 00 00 00 06 16 13 00 00
leaf(%)
ctata
Helicoverpa Rests
amigera(Co P00 00 00 00 00 00 00 01 009 006
part(%6)
m earworm)
Tetranychus
urtice(spid A8 00000 00 00 00 00 25 38 25 16
) leaf(%)
er mite)

“The number of Thripidae dropped on plate(230x160mm) when hit with a
stick four times at three spots.
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2) 3AY FA

Diseases & Date
Pests Jun July August  September  October
Powdery a
mildew ! V/ \—-y—\
/
Pseudocercospo
ra chengtuensis k —
/
Thripidae k—\,\
I —
Myzus
pericae(Peac ‘
aphid)
Eriophys
macrodonis /\
Lema
decempunctaL }‘
— \
Helicoverpa
armigera(Corn ‘
earworm) J
Tetranychus
urticae(spider 1
mite) _

Fig. 6. Control calendar of diseases and pests of Chinese matrimony in rain

sheltered greenhouse.

“The right time to control
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WAE= Aol Fow Il FFolH (Hypophyllous mold, Pseudocercospora
chengtuensis)< 109 o] Faiolojx 9€7 Wy 27| wA|st= Zlo] Fr}.
Z A E @l 7+ (Thripidae) = 5¥5-E #Aste] s dXrt F7hste] 8¢9 9¢
= L = (Myzus pericae)

< 6¥9% 9¥€ WA xVA  WAshE ol Fuh Zutol ol d (Lema
decempunctata)= 69, 94 WAool e © TAXVE XA 1 WASIE
Aol F L3t el uut(Helioverpa amigera)S 94, 1028 A= o 2HAA|
Z7)el WA= Aol Fom, Hutolgof (Tetranychus urticae) = HAR =7F HA]

T BAN T 2]l WA= Bo] F& AoR ARE AT

Ju
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1) 87124

(1) 71AffA & dHAFAE o83 LA

A7FFH 2 v7HE As kAol 7Hd EAE = EQlE oS WAlE]
sto] 71 AR AL YA EZE(DC-Tron) % 32} Al - #l| (Paraffin oil emulsion)
05% FX== 3Aste] 1043H4 23] Zx3 105 WA ZHE ZASAT 2
% HAERA 96.1%] Hod WA BHE welFAo HAARAL oF
7F m eFsh it

o

fol Y M o

Table 21. Effect of oil emulsion materials for the control of Powdery
mildew of Chinese matrimony 2003.

. o \b
' Concentrat Rate of diseased leaf(%) Control
Materials

ion(%) A B C  Average value(%)*

Machine oil emulsion .
(DC-Tron) 0.5 48 0.2 34 2.8¢ 96.1

Paraffin oil emulsion 0.5 o571 444 5138 ol.1b 29.5

Untreated - 7.8 718 70.0 72.5a -

Control value was calculated by the following formular
Control value (%) =

(1— Rateof diseasedleafintreated plot
Rateof diseased leafinuntreated plot

) X< 100

"Sprayed at 11 and 21 July, Investigated at 31 July
‘DMRT 5%
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Fig. 7. Effect of materials for the control of Powdery mildew of Chinese

matrimony, A: Machine oil emulsion (DC-Tron), B: Paraffin oil emulsion,
C: Untreated.

(2) ABAAAE o] &F LAl

Table 22. Effect of pro—environmental materials for the control of Powdery

mildew of Chinese matrimony 2004.

Concentrati Rate of diseased leaf(%)" Control
Treatment o o
on(%) A B C Average value(%)
Paenibacillus 0.50 299 462 534  43.2¢cd 485
ploymyxa
Bacillus subtillis 0.33 51.9 46.3 39.9 46.0cd 45.2
Ampelomyces 0.10 521 365 539  475bc 43.4
quisqualis
powdered milk 0.25 50.8 276 39.6 39.3cde 53.2
All green No. 1. 0.13 34.5 3.4 7.7 15.2de 81.9
All green o No. 2 0.13 14.6 6.0 5.8 8.8e 89.5
Water - 67.8 83.8 779 78.2ab 6.8
Untreated - 835 915 71.6 83.9a -

“Sprayed at 8, 19 October, Investigated at 29 October.
"DMRT 5%

T-7)Apol] WA= 3 7Y (Powdery mildew)S 2% 5 (Erysiphe polygonide,

Arthrocladiella mougevtiin)7} BiEo] =Y A A7FFH HEd ¢ d=
HAE T o IBAAAEC] ol FufEar o] oo g Fite] AFol
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sl MAEFEFO R YA == Pgenibacillus polymyxaZ v A& 33k A
ola1 A 2= Bacillus subtilisE, FHEE Ampelomyces quisqualisE ©]-&3F
nAEFeFoltt, &£adls, SIALIN2E = FUAINE 4T EIER TEH
Aol AAEF= Ad ¥H ZHoZ I7FEH JAEZHE V|dsta A g

2 s XA A9 £adlset &0

A25 7} 77} 819, 895% = Ee A
WA B oF 3% 40~50%9 HAE B

Fig 8. Effect of All green non—fungicides materials for the control of

Powdery mildew. A: All green No. 1, B: All green o< No. 2
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Table 23. Effect of pro—environmental materials for the control of Powdery

mildew of Chinese matrimony 2005

) oa
Congentr Rate of diseased leaves(%) Control

Treatment N o Note

ation(%) A B C Average value(%)
Paenibacillus oy 190 168 143 164b° 683
ploymyxa

Bacillus subtillis  0.33 96 522 77  232b 50.1

Ampelomyces
quisqualis
Bio Plus Safe
(Nano-silver)

0.10 36 259 129 14.2b 72.5

0.25 95 200 68 121b 76.6

Al geenNo. I 013 40 21 19 27b 48 Damased
on leaves
green Damaged

Untreated - 422 535 594 5Hl.7a -

iSprayed at 21, 28 Jun, 5 July, Investigated 12 July.
"DMRT 5%

Table 22.9] A3oA wAEFFe FAEZA7 T4 &2 Flo] g
C) il Aoz AlgEo] 2005 6¢€ Al WAIAES
¢l Bio Plus Safe(Nano-silver)& A Zo| Al gl F7}8}% ).
ANgdy £ad159 2389925 90%°]d9 =2 WAZFE B9
St 9 Eo] Ao wmEE o dAE Ho 1E7] AMEE AEE Ho=
A E Y. 2y =AE2 Bio Plus Safe(Nano-silver)& 76.6%, FHE 72.5%9]
WA 7S Bogol HSAAARZA  Fart Holwal ¥ A =(Paenibacillus
ploymyxa)= 68.3%°] HA7FE HolFo] o= AL okart A4 H AT

HJ
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Fig. 9. Control of Powdery mildew with pro-environmental materials. A: All
green o< No. 2, B: All green No. 1, C. Untreated, D: Paenibacillus ploymyxa,, E:
Ampelomyces quisqualis, F: Bio Plus Safe(Nano-silver)

2004 109 A oA mAyEFeo] Yo 2xw o] FFyl X A
L A= gxHoz A7) U]*ﬁgzvﬁ}f £0o okFE HoFE Wb 4FE N
829 &9 139 2adUYy 255 GIE R E7] A8 fds Aow

AbRE AT
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2) AHEFFIH

Table 24. Effect of pro-environmental materials for the control of

Hypophyllous mold(Pseudocercospora chengtuensis) of Chinese matrimony
2004.

Concentrat Rate of diseased leaf(%)"

. Control
Materials ) A
ion(%) A B C  Average value(%)
Machine oil emulsion c
(DC-"Tron) 05 7.0 6.5 10.9 8.1b 79.3
All green No. 1. 0.13 249 172 13.6 18.6b 52.6
All green o< No. 2 0.13 114 11.3 13.4 12.0b 69.4
Untreated - 41.3  39.7 36.7 39.2a -

iControl value was calculated by the following formular
Control value (%) =

(1— Rateof diseasedleafintreated plot
Rate of diseased leafinuntreated plot

) X< 100

bSprayed at 13 and 20 October, Investigated at 27 October.
‘DMRT 5%

SAPEgold e 72 94 108 EAo] == d 71k o sidel g A
of A7IWA ehwlE Fwste] wrigth Wuko] ol siwie] 9l7] el o] w
AR AE BEE Z97F B3 oflE Axdm ko] & #x ¥ AU @
o oA kel &b Fkd VARFA A EE(DC-Tron)?t 4% 53
MER 558 Sadlse 2adU92ss 28] A4xd A3 gAEE] 793%
o] WAZE AH7F Fgorw £ o SAULITE 526%9 694%%
o= A= EHIt AT
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2o AR st 7| AFFAIR] YA EZ(DC-Tron) 05% 3AAs 104114 23]
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17 = At

Table 25. Effect of oil emulsion and sticky yellow trap for the control of
Thripidae of Chinese matrimony 2003.

Concentr Density of Thripidae(Number/trap)® Control
Material . b
ation(%6) A B C average value(%)
Yellow
sticky trap 78 80 65 74.3b° 69.4
(670%250mm)
Machine oil
emulsion 05 201 184 151 178.7ab 26.4
(DC-Tron)
Untreated - 173 328 227 242.7a -

Trap was 77x128mm sticky yellow trap
"Control value was calculated by the following formular
Control value (%) =

(1— Density of Thripidae of treated plot ) % 100
Density of Thripidae of untreated plot

Installed sticky yellow trap at 28 Jun, Sprayed Machine oil emulsion at
28 Jun and 8 July, Investigated density of Thripidae at 18 July
‘DMRT 5%
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Fig. 10. Installation of Sticky yellow traps in rain sheltered greenhouse.

A BAE 9al 20043 R 2= A (Orius spp.) S HAEIH ot
A a7t s b oo tE FrATFE ¢S dlof & "ol

2) €xold e

drigtollde= F7IA S THalshes slsom R RSk Ao 7t
el FAsA F7F Skete]l de vrEl dE 9 g £ W sl A
fdololr 7 A At detdfA, FxHor THFE ASAA WASLA
AR AL UAEZDC-Tron)2 shebA 74 05%H, H3x 1992 3U3H4
33 Ax3 A AdTadses sldeoy #5 288 Adete] ddor AFE
HE B e AT gE AAe E88te] AHEE ¢ e AoE AdEddn.
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Table 26. Effect of pro-environmental materials for the control of L.
decempunctata of Chinese matrimony 2003.

Concentrat Rate of damaged leaf(%)"

) Control
Materials ) A
ion(%) A B C Average value(%)
Machine oil
emulsion 05 36.5 34.2 45.3 38.7h° 529
(DC-Tron)
Paraffin oil 05 544 498 318  453b 44.8
emulsion
Wood vinegar 1 50.6 49.6 51.1 50.4b 38.6
Untreated - 80.4 78.6 87.3 82.1a -

Control value was calculated by the following formular
Control value (%) =

(1— Rateofdamagedleafintreated plot ) % 100
Rate of damaged leafinuntreated plot

bSprayed at 20, 23, 26 May and Investigated at 30 May
‘DMRT 5%

Fig 11. L. decempunctata imagoes(A),

leaves and Entomopathogenic Nematode(C).

to L

larvae(B) on Chinese matrimony

A st= 5oz AHegF Audrs 4 32 kst
X% (Steinernema carpocapsae)
3] Axstg oy FH oo dg A%
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A, BT oz WAE 7|7 olel Y] A=
=3, MASAA & AR&ste] WAIAF S 20059 AT GRlvto] Sl
g 2 F7]e] 23 FH 1008, AT = (Chrysanthemum cineraefolium)< <
1008}, o ©&=2F= A ZF=(Chrysanthemum cineraefolium) 4008, 1008], 0] A&
A A (Bacillus subtilis) 100001 S 72 J4E o] 39 Fof 7d & ZAF3AT)

Table 27. Control of L. decempunctata with pro—environmental materials 2005

3 days after 7 days after
Concentr treatments” treatments
Treatment ation(og) Percent of L. Control Percent of L Control
decempunctata value decempunctata value
survived(%) (%) survived(%) (%)
Pyrethrum juice 1.0 92.4a* 8.8 94.7a 2.7
Gingko leaf juice 1.0 95.1a 6.1 93.8a 3.6
0.25 93.5a 77 91.4a 6.1
Pyrethrum ethanol
extract
1.0 61.5b 39.3 62.6a 35.7
microbial product
(Bacillus subtilis) 0.1 21.4c 789 20.8b 78.6
Untreated - 101.3a - 97.3a -

‘DMRT 5%
bSplrayed at 1 July, Investigated at 4, 8 July.

A A v AEAANZE A F 7o 786%° WAtE M £ AAE
Aolot A dol ta HEEAE HoluA gt AFTE due 3
ol

1008 A o] 35.7%2] WAZE Hol o] £ ulx= AAHo|dr). L=y}
Azw Fade Za7F A8 oA HEde] gle Aoz dddrh
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Fig. 12. L. decempunctata imagoes and larvae on Chinese matrimony leaves.
2005
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7)ol W] Aeje] ZdlvtU RO (Aphidius colemani)¥ A ZFEle] FdE )
(Harmonia axyridis)E 9 107tg] Ax=e] Wxz wWAalste] 209 & %A 2
W FREEE 664%°] BAVFE EAom FeEviy AoEe 60.4%°] BAVFE
Hol o= Areo wAEAIE AUt
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Table 28. Control of Peach aphid with two natural enemies 2004.

release  Density of Peach aphid(aphid/plant)”  Control
Natural enemy (heads/

plant) A B C Average value(%)

Aphidius

] 10 342 216 224 260.7b% 60.4
colemani

Harmonia 10 248 218 196 220.7b 66.4
axyridis

Untreated - 782 648 543 657.7a -

“DMRT 5%

"Treated at 30 April, Investivated at 20 May.

o
it
el
°
>
ol
>

>,
>
N
N

)

S Aebstd EAz7|Y HEsAs
o il

Fig. 13. Peach aphid and two natural enemies released 20 days earlier. A:
Untreated Peach aphid, B: larvae of Harmonia axyridis C: Mummied Peach

aphid by Aphidius colemani
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el Ui (Helicoverpa armigera)<- 993 109 wHao] @ Ao F=2 73|
st o= WAVE o9l HT Wol AMEH e HAAddETAe BT AEA
ANE Axste] WAAAEAY. BT AEAANE Bacillus thuringiensis sp.

agizawai S AP 3} A= FF O] HAA XM S Steinernema carpocapsaes
HjFsle] e dAH ol WY dSS 3007 /ml = -4 Aol BT WA = A A

© 025%°] F=E=E 34ste] 99 170‘ st 745 9¢ 2401 ZAgE A
B.T. Ml EA A7} 77.8%9] WA= G237} Hojwo \:q W ol g M E S 65.4%9)
WAZFE 237 1A EH AT

Table 29. Control of Corn earworm(Helicoverpa armigera) with microbial
products 2004.

Concentrat Rate of damaged fruit® Control
Treatment ]
ion(%) A B C Average value(%)
Entomopathogenic 300 heads 150 12.9 19.0 15.6b° 65.4
Nematode /md
B.T. microbial 0.25 134 85 8.0 10.0b 778
product
Untreated - 39.0 487 476 45.1a -

iSprayed at 17 September, Investigated at 24 September.
"DMRT 5%

Fig. 14. Corn earworm(Helicoverpa armigera) treated with microbial products.
A: Corn earworm treated with Entomopathogenic Nematode, B: Corn
earworm treated with B.T. microbial product.
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Fig. 15. Control of Peach aphid with two natural enemies in Actual proof
greenhouse of Chinese matrimony farm.
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= fructose$} glucoseZ} 7] < nj ol
oA HAEHAd. Citrate: 771 Dol A F714k% 7}
om 7] A3t 7] B A= malate’t A EF AT

71 due 71 o, A Bee F ods e 47 10784ml/L,
93.99mg/LE H2ov, flavonoide= 386.7mg/L, 19529 mg/L, 425.3mg/L7} Z+2}
A&5 AT F2 polyphenolic compound:E 7] dujel A= p-coumaric
acid ¢} syringinic acid$1i, % olA = p-coumaric, syringic, procathechuic
acid 1o B glo A= p-coumaric , syringic, caffeic , procatechuic acide] %l
=3

282 F7]9 ¥$9¥ superoxide radical scavenging activity: &, g,
b Z+7F 60.8+0.1%, 47.7+0.1%, 21.6+0.1%2] £o2 oA 7} =& &
= YoM (p<0.0001), ¥<91¥ hydroxyl radical scavenging activityi=
I BEo| A ZZF 74+01%, 34.6101% % oA I =& AAIZHAV}
= Aoz YERHH(p<0.0001).
3, Sl IR B A F 128719 dgEo] daEden 1 3}
=
o

2

N
o2
r ol

StE-ol+= 22709 acidF, 1270¢] aldehyde&, 8709 esters, 1709 pyrazine, L
2lo] FEo] GC-MSE o=t 50ColA % AZX3 Fr|dujol A F&

-hexadecan-1-ol, hexadecanoic acid, & o 4]+ hexaecanoic acid’} 2 3
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2.8 AL FIAEFY 78 AEEN € F2HUY # AF

ER :r17]XP Aol diaE ol gete] AER 7] A2 (Fresh Fruit Juice
, F]D, & Ax B2 372 F2(Roasted and dried fruit juice, R]), &% &
S Ax B2 F7)A F2(dried fruit juice, D])E A Fs}o], Lk AR 9 7]
A AES H2E sta 7] AR 24 2 #5 AAE A4 AT

Fructose, glucose, hydroxy methyl furfural(HMF)”} FJ, R], DJol A &2l
dom, F8 {7tk citrateol At F dA=dEFS FJ, R] DIl 42
3468.3 mg/L, 585.0 mg/L, 896.1 mg/L °lem, Fo ZH=E3dES FJ
ol 4= epigallocatechin gallate, chlorogenic acid, ferulic acid, catechin,
procatechuic acid, rutin®]1x, RJolA = ferulic acid, rutin, 4-methyl
catechin, catechin, epicatechin , D] oA & ferulic acid, rutin, 4-methyl
catechin ©] % t}..

T71A=229] superoxide anion radical scavenging activity®= FJ, RJ, DJ7}
25uL/mLe] sEelA 7+ 96%, 44%, 37%E WERUIRLIL, hydroxyl radical
scavenging activity= FJ, R]J, DJ7} 100ul/mL¢ FXZolA Z+z} 100%, 29%.
64%< A2AGHNE Yepddoer 7M=& superoxide anion¥t hydroxyl
radical scavenging activity®= FJQl Ao 2 ey}

A I EAAH, T 63719 shebEel WAEALL, 9] acidF, 6
/Ne]  alcohold, 1701¢] aldehyde, 5702 ester®, 5709 furan®, 1870
hydrocarbon¥, 470 2] phenol#, 1702] pyrrol¥} 71El 3dE= &2 A .

A5 H1AF A= total evaluationo| A RJ7F FJR T B 3 Ao &2 ebyt
i, 10%9] 73T 27 7H s = AT

3. T AFdY HEaHAAY VT AR 24 € F2HIMY #A} AT

B2 P71z Aot AnE ol &3te] FKJ(Fresh Kugi-Ju), FKJS(Fresh
Kugi-Ju with skin), DK]J(Dried Kugi—Ju), DK]JS(Dried Kugi-Ju with skin)
E Axste], wg HHo wE gk AE 2 Ve AR FE 54E &

4He e,

FK]J, FKJS, DKJ, DKJS¢] s}gt4 2 7|54 i Ao 438 3y &<t
of %A} ¥t} Sugar content:= 0.2g/Lo)dtE AA ZAdR1, HE 3L
sk 115-13.7% 2™, Lightness(L), redness(a), yellowness(b)& ¢i-%
wg o] 7+A34 )

FKJ, FKJS, DK]J, DKJS¢] % = 332 &as 2E Fo Z42zF 14933
mg/L , 1710.0 mg/L, 2460.0 mg/L 2468.3 mg/L O]Oigtﬂ = = dFEFg
Fatste Fhel= el AddAE AL, Fa H=3h3ES FKJ9
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FKJS ©9lA i+ chlorogenic acid, procatechuic acid$dx, DK]J, DKJSolA+=
procatechuic acid©] 1t}

T7159] superoxide anion radical scavenging activityt=  FKJ, FK]JS,
DKJ, DKJS7} Z+2F, 500ppme] %ol A 86.5%, 76.5%, 45%, 43.4% <] &3&
e 9l 3L, hydroxyl radical scavenging activitye FKJ, FKJS, DKJS z+z}
1000ppmis = w 61.4%, 5.9%, 4.7% 91 702 LheEbgron] DKJe| 47 &b
S Ao et

A FrAE EA AT F 8409 shstEeol A AL, 1571 2acid i,
1071 9] alcohol#, 1370€] ester¥, 470 ¢lfurantr, 127§ ¢Jhydrocarbonit, 6719
phenolir, 7B} 24709 A& Aoz g on #FHA Ao A= FK]J,
FKJS, DK]J, DKJS7} total evaluation®] SlojA] fe]& <l zpel7h gle o=
L ERSETH(p<0.05).

B ARe B T4 4 e AR D o) ool AxF SR L
Rel Fd 54 7 FAAYS T T F U9
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e
o

HMH2d =de Zlsiid

o 717kl WF o] AFE IR vro] AR, Sl A= 20001 9l
°

# 59 AFAFGoA IR LHE FEFE9] oxygen free radical =

alcoholth A} &4 Ao mxE 43S AT, 2001ddE & So] 3

H-4 ?7]4 FEE H7MA I xA Y Falatba o]
o Ha

o %A 9] oA 1997 d o Terauchi Soll <& F71#ke] d2tst Ao A
Z 9 3Qlo] o] Fo] A, 1998 = Jang 5o 938 Lycium chinense)
hepatoprotective cerebroside®] #Adol| ojgk A7} o] Fo] Ht}. 2000 =ol
244 = Yaoong 5 °| Lycium chinense® %olA flavonoid’d &S &<21sl% 1,
2003 Wdol+= Chins©°] Lycium chinense fruit® hepatoprotective pyrrole
derivativesell #3& A5 Fato] 712 o] I+ RIS FHE 9 AL
o, Wei 5 Lycium chinense root bark ¢ 38 EA& 43 3}gio)
2004 d =0 = Qians©°| Lycium chinense fruit® =4 FZ&Eol|A4] flavonoid
o] free radical &2A° E&S ATFFo=EHN F7|AY S S AT A
t}.

o] A3} 7o) free radicalol#ta E#H A= X E kst AAELS o AP
Ay

A%, dzstolyat 2 HNAE A 9 wssl gARe] Y, FAaA
£ s egd od) ob/ld AWe wset FR@ AR s Ao o
g4 Qov, oo WA B AFeA de T4 gud aAHE W
g gastee] ATk 4y e Edd @8 4PN Fod oo

- 113 -



w2 A AMgE A 20029 T YT WA S8
2l

O e
RN

FAAE dEAxS} YEAE Al g GFEARE A=Y
s 299 7, AFA0g)e B2 AT/AE v o W B2 474
= 7lge] AHske] o] el AATUE Auolth. xS Z7fe)

(50T, 60C, 70C)= AAsta, F7AE Y=ot 9A
E g]lstH, dx712ke] gkl 15%WHe7F W &

lo o
ox mL i

2 o) 2
HE s & AdxE 2lth

TAAZE dAFY] BEE AFVIARE T4 AXE A HAd ¥ A
= AAT T 70T WEalolA sAgH olu 7] Ah= 3] Al st
olgdE AAsA, FES HAUE AASTH dxdd AMES FAURTVE
SAMWONAL<] SFDSM06§ ALE3AT. FAAERVIE HAS F 2RE
“0C7HA W™ 5 529 F71AE Adx7lel ¥ shes "dojxmdn, ¢
H2 10m torrs AR oH, 2A s AxE AAE AT

o shebd 4R 24
1) ek 24

Gughes 5EEe AOACHHO o8] S4aa, 24 e Soxhlet's
FEUAETA F2)oE 2499 BUY FLE DNSH o8 S
%At

2) T &4
Sucrose, maltose, glucose, fructose(Sigma Co. MO, USA)E TLH=E 3
AMste] FFEEAeR stal, B8 FUIAHE ST Az, g, <, ¥E)e =
F4= 59 348 A HPLC(Hewlett Packed 1100, USA)Z ®A &t} &4
Z7e HPLC 1100 Series, @32 Kromasil KR100-10NH, (250x5mm), 30T
ol o] FAL 75% Acetonitrile, &7+ RIGOTC), 42 1.6mL/min, %
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F 10pb = sk

3) F71AEA

TAste B2 I EEazd, Al 9 Be) dARS FHRTE
5 EAlsle] Alg =2 ALE39 vl Oxalate, tartarate, malate, lactate, acetate,
citrate, succinate, fumarate ¥ % (Sigma Co.)& FE=¥Z 35|45l XF&
B A %3 & HPLC(Hewlett Packard 1100, US.A)= ¥4 A#slgic).
X zALe ZAY Prevail Organic acid bu (250x4.6 mm), 25Co|™H, o] A
25mM KH>PO4(pH 2.1 with Phosphoric acid), 7% 7]+ DAD(210 nm), -
< 1.0 mL/min, =Y &< 10 w2 3t

1B rlo Hm

4) Capsaicin ¥4

Kenneth et al.(1986)7} Patrick et al.(1983)2] ol od] B2 F7]AH(<E

TAxEy, Adu < ¥g)E homogenizer(Ace, nihonseiki kaisha Itd.
Japan)® A g the, °F 10gS A3 G FE2EMEA FEZEES AL
43te] 130CoA 2A7H5<F Soxhlet®#%3% & Whatman No.2Z o 3}3gku},
o] 7B} ES Rotary Evaporator(G0C)2 53 & o]& FERILE Ao =9
t}e oA wWErLe] Ag&31ste] HPLC(HewlettPacked 1100, USA)®A139
of. AHL HP Hypersil ODS(200x4.6mm)°] 13, Acetonitrile/1% citric acid
in H, O = 45/55(v/v) €&&mME o]+ (ImL/min)e= 3t DAD(Diode
array detector)® 373 280nmoll Al 2] 3} T}

o Faksty 74

D2 A=

Folin-Ciocalteu & AF&3te] B2 F7AH(EFAzd, Agw, <, *
2o F d= ﬂ%} =73t A T Zoecklein et al.(1990)°] ®Hel wel Als
1me ol %T‘ET-)F 60mlS 7}3} 3L, Folin-Ciocalteu’s reagent 5mlS #7}a) 30%7¢
WS- Al 71T 15me9] Ei‘l} AU EE &S T3t Aol 243 B &

rUIo L
I
o

ol
H, 765mel A TR EE A3 =AHE FTH T+ gallic acidEs o] &3Fo] #F
Aer Ao 2 HE ng/ GAEZ A&kl t).

2) F EHRxolE FF

B2 TI7|AE Maria et al.(2000)2] WHoZ FAH(AFHZEw, Fdn),
ol ®y) F&E 0.1mlol]l 80% ethanol 0.9mlES Twlgtth, o] E£3E 0.5mol
1096 aluminium nitrate OlmEQ‘r 1M potassium acetate 0.1mlE T s}, 80%
ethanol 4.3mlE H7Fs & 408 WX 3ol 415nmollA &

m1m il
N\
2
ol
Rl
Iy
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[O o
o

ol oy

=+ querceting °]&3sle] T3 AFTHOZHE mg/L quercetin
o]

e

[‘—.>-'4 oY,

po

3) 343} A3 (Ferric thiocyanate method)

B2 F7|AE Z. Mohd Zin et al.(2002)9] ol wel A5 (EF A=A,
Adu) ol BaE]) 4mlol ethanolol] ¢ 251% linoleic acid 4.1m(E T &}
0.05M phosphate buffer 8Sm¢ (pH 7.0), =7 39S ¢ 3t} o] = screw
tubeo] ¥ol F7Z4E& 2 45 o tiolA ®BAIFTH Y &A 0.1mle 75%

ethanol 9.7m¢} 30% ammonium thiocyanate 0.1m(= ¢ 3tt}. 35% HClol| =

|

k.,

-
’

21 0.02M ferrous chloride 0.1m(E ¥ & A3 3% FHol 500nmolAl &3
T2 ZA3%} Control®) F3 %7 Hdlo 598 w712 24A vl S35
= =A3t) gakstE 8 200ppme] BHTSF  a-tocopherol®] 4F3lA S A&
sto] Hlal FA ettt

4) SuperoxideradicalAA X

22 719 3dita g9 =A48 7] Y8 Lissi e a/ (1995), Mitsuta
et al (1990) 2] ¥ we} hypoxanthin-xanthin oxidase(HPX-XOD) |7
ol 4 electron spin resonance spectroscopy (ESR, Model JEOL-JES-TE
200, Japan)® =43tk 0.1 M potassium phosphate buffer(pH 7.4) 186
L, 50 uM DTPA (diethylenetriaminepentaacetic acid) 2 L, 180 mM DMPO
(5.5-dimethyl-1-pyrroline N-oxide) 4 L, 1 mM Xanthine 4 L, xanthine
oxidase 2 L, 65 unit catalase 2L ¢ A]EZ microtubeo] ¥o] T E335}¢]
1% 39 ESR=Z &A39 . 7 radical peak”} control peakol] H]3] Zo}xl
Ao vE Aitete] YR ATH

Scavenging activity (%) = [100x{(sample peak height/control peak height)
x100}]

5) Hydroxylradical2 A2 3

E2 T7]9 hydroxyl radical scavenging activitysS Z43}7] ¢ Lissi
et al (1995), Mitsuta et a/ (1990) & = wa} 01 M Kpi
buffer (pH 7.4) 188 L, 10 mM EDTA (ethylenediaminetetraacetic acid)
4 L, 90 mM DMPO 2 L, 200 uM FeSO4 2 L, 100 uyM H202 4 L&} A8 &
microtubedl] 2ol & E3Fate] 1# FoESR(Model JEOL-JES-TE 200,
Japan) = A3t
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Z}. Polyphenolic compounds 4]
T AN 30g EwFo] ethyl acetateE T3 & 2 Z)7|o) A ethyl

acetates < i, FEotA oM o] HAHE 33 WHESIY ethyl acetate FE&
= &% F FEFAUEFS Thstal odete] A Agss7] 5002 kA
3 w5 F AH02M QQAkE9 pH 30 @ WEE 1 E =2 3 15
v/v/v) 6=z ﬁ’ﬁ.@ LAS 045m=E o33 & HPLC(Hewlett Packed

E2 FUIAHEF Az, Adu, o, e)E ddsete] dAFx=EH
190g, A<drf 10g, ¢ 60g, ¥ 40g)s AT F ol T IVAPES
Nickerson & Likens Methoddl w2} SDE(Simultaneous Distillation
Extraction Apparatus) F & ©]&3}4 dichloromethane 100mL% &2 4A]7F
F=3F t}g, Kuderna-danish Concentrator® 0.2mL% %= ¥ a-pinene
100ppm 0.1mLE #H7F38te] GC/MS=E 4 3F 5t

AE = dAstst 22 U 2HETAax=g, g, o, #e) A48s] 30gs
AZFA cellell ©o} Colorimeter (Hunter Lab Dp-9000, Reston, USA)E A}-&
3t L, aq, batS S5 eH, o] w &3-S 19181, a=-1.92, b=-0.63 ©]
A,

2. 43 2 u3
7 FIARZRAY

ATz AF Fig. 1A &%l 70TeA e Hx 4A7He] F79 S

ol 31.24g/100go. = 7hd =okom, A<l 50TA = 1855¢/100go.2 =

719l ¢ Sl A, 60CAAE 1 F3F gkel 29.33g/100g¢] = AT

olo] wal AeYsrE 74147}0] o 2253 Tol A= 48A17F 60T

N

=N

(o)
O

AN = 44AZE T0CAM = 364130 ~ads & 5 A3tk Fig. 2004 50T
2 Az AEEer Stoew P Fen, 70TAA Axd
717k A AES A UErdiglaL, 50T =2 X7 Al vl 22 1ekA]
Ao, s Hedow fHs] xadtE Ak B AT oo uwhel
Fetom AW Ao AXAbe] thA Aeree A=<l 50TAAA Axst
= Aol 7ML Aer ddEglen, 5o dMYREENAE 50T &
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2 Az MY B Az ARt $A02 A B2 AT
sl v 1893%< B2 AxT7IAE 5T F dden, 81.07g/100g°]
FEOE AAES ¢ F AAUTH

FAAZ A, Ax T FHU Hx EE ATV sdskA fAs

o FetoZ #AF Al v £ AHE HAo, Fo] w2 HAE HA 4
Az7b 974 23, Az @ Buel V=7t AA 448 dxsh G4 B A4S

7b Bkt dF Azt vl B2 A7 d¥o] adiE HEHo dwt

HRE O Bol nERYE 3¢ ¥ & A

k3 1D
D ~+ 38 3k
-+ @CHk 10| + @z
3 joezé2 W i
=D w
®
5 ~
1\ .
5 N D
0 M 0
4 8 R1BDAUABIDH M 0 48 116DABRIDLO
4% Akt

Fig. 1. Weight and water decrease contents of Lycii fructus.

< Fresh fruit > < Hot air dried fruit > < Freeze dried fruit >

Fig. 2. Appearance of hot air and freeze dried Lycii fructus.

Y. 38H A& 4
1) 99 & 4
Fig. 3olA &= AF7|24e] =AW & @ 1% nto g
Ao yeyton, B8 FAUAXT7|AE 575%, 50C E& dFdxT71A
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7} 4.35%E etk S gEe 2i, B2 AR 13% A%
g AR Yeyon B2 FAAZFV|AVF 511%, 50T E=2 ?—5!_%
71 A 7% 477%0] At DNSHe o st o] g B2 AG7]29]
o] 521.7mg/solid g & o}F &2 ZS & F AAem, o wi &

712 Bt EAREAG AEHUE 5, Az 27 B2 5 AAJTh
E3] SZAAZT7IA7) 432mg/solid g2 EFAZTF71AFe] 393mg/solid gell
Hsl oha sk Eke]l B As o4 F U 7R T

T719miE 1893%°lUtt ER AT HXRIFAE 2

22.30%, 60°C 23.46%, 70°C 20.45%% e O o] A 3

2H F8s 24T F s FoR ofFEJen, 50T %i AZTF7)129] A
7t 7bd E9td Ao g HWol B 22~23% Ao SRS dF3 Zo] A
dstrta Ak oo dFUx IS AS AdEHE B S9d 50T
B2 dFaz s A}%s}ﬂ A8kt Fig. 4ollA 29 e AT
71 el ool zhzh 83.00%, 79.36% % H|S=abAl uEbukal, BelE 32.95%9)
FEdEgs BHYow, BE dI3Idxdne 2230% 02 7HE wA yERs:
o} ol o] S(Lee et al. 1996)9] AFAI oA AF7|Aue] FEGFo]
93.00% <1 Aol vl thh AL FAA oy AWrt Y e F7|Ae]
FE] Ao, A HA Fo] xfo] Wil =Etrt.

HU

AL e BNdk
BN ol I XN

off oy ri

o

ECrude fat
MWAsh

O Reducing sugar
O W ater

W ater

Reducing sugar

0 Crude fat
Hot air dried
fruit at 50 C

Freeze dried
fruit

Fig. 3. Contents of crude fat, ash, reducing sugar and water of hot air
and freeze dried Lycii fructus.
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100
80
60
40
Nl Ll
0 ‘ ‘ ‘
Hot air dried Fruit Leaf Root
fruit at 50°C

Fig. 4. Water content of Lycii fructus, Lycii folium and Lycii cortex.

2) B &F

E2 7712 50C @3 dxdm, Adu, 8, el 7] §HFe Fig.
5ol vebdtt. dujeb el M= fructose®t glucose] dF#Fo] =kl sucrose
= AFEA ggon o M= sucrosed TrEo] 492g0 7 TR o1
fructose, glucose, maltose®] &2 w9 wEokrh o] E(Lee et al. 19953 <
E(Oh et al. 1990)9] AgolAE= dufollA fructose®t glucose™ HEH L
sucrose’} HEH A & Hol B Aey AX|3T} Dried fruitell A= 100g3
fructose”} 19.3g, glucose’} 18.45g, sucrose’} 1.91g, maltose’} 1.62go % 7
Z5 A} 2o #H3IF chromatograme Fig. 60 #| A 3} t}.

(¢/100g)

O Maltose
W Sucrose
O Glucose

Fructose O Fructose
Glucose
Sucrose

Hot air Fruit
dried Leaf oot
fruit at
50C

Fig. 5. Sugars content of Lycii fructus, Lycii folium and Lycii cortex.
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ADC1 B, ADC1 CHANNEL B (A:\SUG34006.D)

mAU
1400 -
1200
1000 -
800 -
600 -
400 -
200 -
i i i ) i

ADC1 B, ADC1 CHANNEL B (A:\SUG31Q05.D)

mAU _|
800 —
600 —
400
200 -

ADC1 B, ADC1 CHANNEL B (A:\SUG31Q06.D)

mAU

800 | Leaf
600

400 -

200 +

continued

Dried Fruit

Fructose

@
%
Q
5
>

<

4 6 8 min

Fructose

Fruit

Glucose

Fructose
Glucose

ADC1 B, ADC1 CHANNEL B (A:\SUG31Q04.D)

800

600 —

400

200

T T T T T
2 4 6 8 min

Fig. 6. HPLC chromatogram of sugar in Lycii fructus, Lycii folium
and Lycii cortex.

3) 714t &EF

Fig. 72 f71%be] &, a8a Figo 82 == 7% F9d 4
chromatogram< UERIQTE B2 7712 duje §7)2ke] LS citrate”}
100g 2 1013.23mgo.= 7} =A YEeryorw, A3 ¥El= malate’} 247+
100g & 712.53mg, 382.41mg= AZ=% At Oxalater= HE]olA 199.40mg #
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53, lactatex= 23959mgeo] AolA HAEHUT. Succinatex= Fufol A
12.38mgo] EFsEth Acetaterx oAl YEFUIA 29kow ) tartarate®] FFEFS
Az A, Ao, 8, e BE FoelAN AEHA Fskth o= 2 5(Oh
et al. 1990)e] A7 Aol Al lactate®t malate®] ko] 7Hg Wol HEH L
citratet= o A HE=d A 25 o2 A5 BArh ol& v & Avujy
= 71 B4 me Aol wjEel X stk 50Tl EFxT dried
fruite] A$ FQ  F7]2Fo] lactate, citrate, acetate, malate® 100g%
867.00mg, 762.00mg, 370.00g, 301.90mg o =& }EFLITH

(mg/100g)

1200

1000

@3 Tartarate
WmOxalate
OFumarate
O Succinate
W Acetate
E M alate
WLactate
O Citrate

Lactate

Hot air Tartarate
Fruit e
Leaf

drie Root

fruit at
50°¢C

Fig. 7. Organic acids content of Lycii fructus, Lycii folium and Lycii
cortex.

MWD1 A, Sig=210,4 Ref=360,100 (A:\ORG35139.D)

Dried Fruit

succinate

T T T T
0 2 4 6

continued

- 122 -



MWD1 A, Sig=210,4 Ref=360,100 (A:\ORG31K08.D)

Norm.
250
200
150
100

50
0

MWD1 A, Sig=210,4 Ref=360,100 (A:\ORG31K10.D)

Norm.”]
250
200
150
100
50
0 ' '
2

MWD1 A, Sig=210,4 Ref=360,100 (A:\ORG31K09.D)

succinate
fumarate

4 6 8 10 min

Norm.

oxal

250

200

1504

100

50

fumarate

T T T T T T
2 4 6 8 10 min

o

Fig. 8. HPLC chromatogram of organic acid in Lycii fructus, Lycii
folium and Lycii cortex.

4) Capsaicin ¥4

Fig. 99lA &2 7129 capsaicin §#Fo 2 ¥Hgl= 100g T 2.78mg, A&
1.18mg°] 3EFs HAow, dujdAs HEHA &k, dFUxe dried
fruity 024 mg/100ge 2 AZHUTE Fig. 1000 4] Eg T2 Bopd

capsaicin chromatogram= #| A &1t}
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(mg/100g)

3
25 r
P -
15
4 -
05 |
, [
Hot air dried Fruit Leaf Root
fruit at 50°C

Fig. 9. Capsaicin content of Lycii fructus, Lycii folium and Lycii cortex.

MWD1 A, Sig=280,4 Ref=550,100 (A:\CAP34404.D)

25 Dried Fruit

" ) capsaicin

MWD1 A, Sig=280.4 Ref=550,100 (A:\CAP31J08.D)

12 Fruit

1

T T T T T T T
0 2 4 6 8 10 12 min

MWD1 A, Sig=280,4 Ref=550,100 (A:\CAP31J07.D)

25 Leaf

capsaicin

continued
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MWD1 A, Sig=280,4 Ref=550,100 (A\CAP31J06.D)

Root

T T
4 2 4 6 8 10 12 min

Fig. 10. HPLC chromatogram of capsaicin in Lycii fructus, Lycii
folium and Lycii cortex.

o gisg 2 gz A2AEH
1) & ds FFH 3 SHEE0=
Fig. 1194 & & &S 52 d50x 771gvlo] 1LY 4950.55mg, €
ol 1078.39mge] HEH P o, Yo+ 939.93mg, ¥l 3792.18mge] ¢
Fs UEAT & SdE == FEE dFdx UIdwe AS
1952.18mg<S YEA R, ErlE 396.73mg, A3 Y= 42 1952.94mg,
425.29mge] gFE YERN ST

=

(mg/L)
6000

5000

4000

1 Total flavonoid content

3000 - W Total phenolic content

2000 |

<[l - [

Hot air dried Fruit Leaf Root
fruit at 50°C

Fig. 11. Total phenolics and total flavonoid contents of Lycii fructus,

Lycii folium and Lycii cortex.

2) 34+3 8 (Ferric thiocyanate method)

Fig. 120 == F71#e] @iksteoe] dis] et =2 A7 v el
B, & dlEdEe] 05g/Ldd FirsiEe] 7589% = yElRew, 1.0g/L,
15g/L, 2.0g/LL ] 22 97.20%, 99.04%, 99.57% = eI F 3 =3 o]
0.5g/L, 1.0g/L, 15g/L, 2.0g/Ldw, <& 7Z}7F 98.85%, 99.98%, 99.02%,
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9B60%ZE =2 F4tstE
99.55%, 99.62% % T L7} 2

et al. 2002)°] Aol = WA gitsteol s A A AN=EFEE
9] TVt &5 gtkstE e A vEY Y. 200ppme] BHTE 99.46% 9]
gatste & velhge], F wEd sy 1.5g/L, 2.0g/Le A, 1.0g/L, 1.5¢/L9]
o, 15g/L, 20g/Le Helet w=d Pirsde ®odvh 200ppme o
—tocopherol< 90.51%9] 2bstaE S YElUo] F #l&=38kaFo] 05g/Le] <4
of MElRvE =2 FAsE S Hlth Mohd Zin & (Mohd Zin et al
2002)] AdolA BupFe] R (Ew, o, ¥e) FistE s vEd A3
S HW, ethyl acetate &2 45, FUF & F297} a-tocopherol®]
v BHT®} HluLste] & < YA 50ToA dTAxst &
2 F71dl= 23 Fol Aok

vebdlen], Hele] A$ 5640%, 98.57%,

&
2
= mo.s
2 W10
g oLs
B 2.0
k=
<

Total phenolic
content (g/L)

tocophe
rol

Fig. 12. Antioxidant activity of Lycii fructus, Lycii folium and Lycii
cortex.

3) Superoxide radical &A &3}

Fig. 13 & E=277] 399 superoxide anion radical ~2A &3S YERY
21t} Superoxide anion radicald xanthin/xanthin oxidase® A #A w-<&
&7t wg wErg  EoAsEE DMPO(5.5-dimethyl-1-pyrroline
N-oxide)E ©]&3l4 AMAE radicale <4 3HA trapping3sl +E2Z ESRS
o]-gall o AZE ®AetaL, ol FHE= FHols AAsHY] fsA
DTPA (diethylenetriaminepentaacetic acid)E 7 7}3s}¢], superoxide radical-<-
Algbol Aol w} FAksteAE SRR olE AAAT|Z] 18
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catalaseE FH7tstAth. 22 F7]9 F9®¥ superoxide radicalZ~? s
o, By pr1dmiz 2 60.8+0.1%, 47.7+0.1%, 21.620.1%°] =o = ol
A M = AARTAE YERHATH(p<0.001).

=

D'L—D“L &

. Mn M,
,;.z”a Comirol
f’ C-\ Y

= *

ChFO-00 Fruit Wi M
;.u.:r.

&"ILTG *

q. 1= Al ol

Leal r A A Al ot r
V“( I(—'— Roat Mn * Mn

continued
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Fruit Leaf Root s

Concentration (100 pg/mL)

Fig. 13. Superoxide anion ESR spectra and radical scavenging activity

of Lycii fructus, Lycii folium and Lycii cortex.

The conditions of ESR analysis : Microwave frequency 9.416270 [GHz],
microwave power 1.00 [mW], modulation amplitude 0.1 [mT]

For abbreviations see Fig. 11.

4) Hydroxy &Yz &2A &

Fig. 14+ E= 7% hydroxyl radical Z2A &3] @3 ZAujto|t},
Hydroxyl radical fenton reactionol &Jajx Aol FHuw, o] iz
(5.5-dimethyl-1-pyrroline N-oxide)® trappingst®] ESRZ I A&
gxsch, B2 7)o E9¥ A8¢ hydroxyl radical &7 59
superoxide anion radical &7 T ¥ Hla] TIr} Lo}, ol By
247y 7.4+0.1%, 34.6+0.1%% oA 71 =& AAFN) e o=
e THp< 0.001).
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Fig. 14. Hydroxyl ESR spectra and radical scavenging activity of Lycii

~fructus, Lycii folium and Lycii cortex.
The conditions of ESR analysis : Microwave frequency 9.416270 [GHz],

microwave power 1.00 [mW], modulation amplitude 0.1 [mT]
For abbreviations see Fig. 11.

- 129 -



Z}. Polyphenol compounds 4]

B2 F71dvje] HE& Aol A polyphenol compound”t ®ol -3 2t
A 7tak gl ot Fig. 15014 ¢k 3ol wgkel Aol Fhfwo] AAvt. Dried fruit
o A9$ 100g% 0.098mg¢ syringic acid7t HEHJ L, fruitd A=
0.006mg?] syringic acid, 0.018mg p-coumaric acid’} AZ% 2}t Rootd 7

% 0.022mg9] procatechuic acid, 0.043mg2] caffeic acid, 0.046mg<e] syringic

acid, p-coumaric acid’} 0.178mg¢]l HE=FHAY. Fig. 16914 polyphenolic
compounds chromatogram-g #| A 3} 3 t}.

(mg/100g)
030
025 @ Gallic acid
MW Procatechuic acid
020 O Catechol
O Catechin

015 W Chlorogenic acid

@ Caffeic acid

Total 1 EEpicatechi
p-coumaric acid icatechin
010 4-methyl catechin P
Syringic acid Syringic acid
Epicatechin Osy g
Caffeic acid W4-methyl catechin
0.05 Chlorogenic acid y R X
Catechin W p-coumaric acid
Catechol
000 Procatechuic acid OTotal

Hot - Gallic acid
¢ Fruit [ ap

air Root
dried
fruit at
50C

Fig. 15. Polyphenolic compounds of Lycii fructus, Lycii folium and
Lycii cortex.

MWD1 A, Sig=280,4 Ref=550,100 (A\FPP36D11.D)

14 Dried Fruit

p-coumaric acid

_ ¢ syringic acid

continued
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MWD1 A, Sig=280,4 Ref=550,100 (A:\FPP36D10.D)

Fruit

p-coumaric acid

syringic acid

MWD1 A, Sig=280,4 Ref=550,100 (A:\FPP36D12.D)

Leaf

p-coumaric acid

MWD1 A, Sig=280,4 Ref=550,100 (A:\FPP36D13.D)

Root

syringic acid

protocatechuic acid
caffeic acid

Fig. 16. HPLC chromatogram of polyphenolic compounds in Lycii
fructus, Lycii folium and Lycii cortex.

U]— '63:7] /\']T,‘f‘_— T,‘f‘_—/,\j'

22 F719 ST FF F 1287 E-o] FJAHUTE AcidsTFE 227,
alcoholf++= 1570, aldehydef®+= 1270, esteriv©= &7, furan®+ 1071,
hydrocarbon®+ 267}, phenoli+ 470, pyrrolef+ 270, pyrazine= 178, 1 9]
o] 287177 E1E ATt dFAxS g, BT, 1Y, A=Y FU14
2S5 BA39). Fig. 1794 dried fruit, fruit, leaf, roote] <o 2 o5 1849
steks H acidsH = 12.713ppm, 0.300ppm, 1.278ppm, 6.440ppm< YWEFAS AL,
alcoholi++ 2.985ppm, 0.210ppm, 2.900ppm, 1.059ppm, aldehyde¥+ 3.657ppm,

—
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0.171ppm, 0.786ppm, 0.092ppmo. 2 EFYTE Ester?] 7% 4.513ppm, 0.069ppm,
0.342ppm, 0.267ppm©|A 1, furans® 74-$ 5367ppm, 0.137ppm, 0.371ppm,
0.433ppm ©] %1 t}. PhenolF+ 3.160ppm, 0.138ppm, 0.555ppm, 1.078ppm, pyrroles
o] A4 dried fruit®} leafell 4 zZ+z+ 1.039ppm3} 0.013ppmo 2 yEhykth Fig. 18
o] GC chromatogram<= A A 3} 4 o}

O Acids

W Alcohols
O Aldehydes
O Esters

W Furans

@ Hydrocarbons

W Phenols

O Pyrroles

W Others

Others
Pyrroles
Phenols
Hydrocarbons
Furans

Esters

Aldehydes

Alcohols

air Root
dried
fruit

at
50T

Fig. 17. Volatile flavor compounds of Lycii fructus, Lycii folium and
Lycii cortex.
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Fig. 18. GC chromatogram of volatile flavor compounds in Lycii

fructus.
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a AE FA37

Fig. 192 2 F7|x9 §94d 9x(l), 48%(), FAN=DB)E S 47
olt}. L& 50C°ﬂ/\1 AZAZX3 dried fruit, fruit, root= B]<=3F H oS e
AT Fruite] 45 ¥ FE4S WAdon g o] 30122 H& A& wo
w, o] A a gol -3656% 2FAS Yt 28 bkl Ag fruit
21.08%2 2 =TS 7h Aol A JErETE Fig. 29 Ao A9 2
o] 50TCNAH EFAZ3 dried fruite] Lt A771Dvie} v 528t gzt &S

Aol A7l drirnt shekor, pite] mgAlE A uhEbyk

Hot air dried Fruit Leaf Root
fruit at 50°C

a value
I
:

Hot air dried Fruit Leaf Root
fruit at 50°C

continued
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Hot air dried Fruit Leaf Root
fruit at 50°C

Fig. 19. L, a, b value of Lycii fructus, Lycii folium and Lycii cortex.
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A2 2 A AL TAREY ¥4 HEEA
2 FAW BH AT

A= 20039 FE 1A Al A e 1Ak ke A
IE o] g3le] AlEE Fig. 1, 2 & o] F25 AZX3AL A B2 F7)A
F2FNE B2 712 AAE A 2 FA AA-ES AFH 90TAA 40x3F A
gato] ZFstdel HEW C 0.25%, WEIANUES 01%2 3 7kste] 85Tl
A 5 7§ oA Fst . Wlste] 0Tl 1583 gt & wustdd
%! e A BRI Fae EA 4

_‘[L

2

N
>
N
Iy
N
i &
Mo e
b g

=

= oM 523 Fow, o] wel A i k= 807

T2 Aol 2o wl&S 1 9% sk, HERY C 0.25%, "lEklAt

0.1%%5 7Feted 50TelA 24 gt FEsklth. oA #sta W) & F 9

A 1583 Aetstal WAAA Axsdv. FA @2 Ay B2 7

D)= 717 A7t 59 v&S 1 92 ko HEyl C 0.25%, WER]
50CelA 2A13bsst &8ttt o3 & Sl 3 F

0CelA 1523t Astste] Wzsdah AlRE2 1Tl Bastua] Ao A

(@)
o
2
s

°
o L =2

o = N 3 (m

(@)

[-'.1

eter(ion meter, Orion 520A, USA)E A}g3dle] =4
st & AtEE F2 10mLel 0.IN NaOH €94 o= pH 847t & w 71X
AAste] 2HE NaOH %S Abapabo =z shakste] Falgdch ges 25T
Al Hand refractometer& A}F-&3te] 3L th (Zoecklein et al., 1990).

f
> fo
o
>
(o]
oo
r g

2) Hue, Intensity, A%, 53 =

Zoecklein 59 W (Zoecklein et al., 1990)o] we} E& 7|2 F25 7
Z} 420 nm, 520 nmolA T3 =S =439 huer 420nm/520nme] B &=,
intensity+= 420+520 nme o= Pt ME=+= L, a, b o= Hunter
colorimeterg ©|-&3to] FAsATE F

S 660 nmoll A %TE 43ttt

o ¥

T+ gspectrophotometer® 3] 43l of
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3) 3 £4
T AL AETAs Fxetd SAHY, AR 10 g& THTE 39 3
3l 5 HPLC(Hewlett Packed 1100, Palo Alto, USA)E #X &3t} A=

A& HPLC 1100 Series, Z ¥ Kromasil KR100-10NH, (250 x 4.5 mm),
30T, o] 75% acetonitrile, A=7]= 50TCANA RIZ, F52 14
mL/min, FY% 10 uplL®Z 39tk Sucrose, maltose, glucose,
fructose(Sigma Co. MO, USA)E sE=HZ 343l HFENS Axs &
wAete] HEds AAstdow ol met At (Korea Food
Industry Associationk, Food code, 2002).

4) 7124

AOAC WH(AOAC, 1995)d wel A& 5 g& T75 58l gAste] Al5=
AL-&3l9 Tl Oxalate, tartarate, malate, lactate, acetate, citrate, succinate,
fumarate ¥ %% (Sigma Co. MO, USA)S FE¥ 2 3 5le] Ex&d0S A
%3 3 HPLC(Hewlett Packard 1100, Palo Alto, USA)E &4 H=AS
Adte] Akt B4 Z4e Z ¥ Prevail Organic acid 50 (250 x 4.6mm),
25Co)y, olF5Ae 25 mM KH>PO4(Phosphoric acid pH 2.1), A=7]+

7<1—

ﬂ!l

DAD(diode array detector)® 3% 210 nm, F%< 1.0 mL/min, Y F2 10
uLE a3t
o gAsE 24

D& AsEF

Folin-Ciocalteu % (Zoechlein, et al, 1990)& A}&3lo] B2 F7]AF F29]
F v ¥2e 289t Am 1 mld EF4 60 mLE e,
Folin-Ciocalteu’s reagent 5 mL& #7}38] 30%%F wk&-A] 71t} 15 mLe] *E3}
EAUEE &4S Edstel AolA 2A12F A G H, 765 nmel A FE =
g FHgrh %—xg #Ee gallic acidE o]&ate] AT HAFFdony

2) F FHR=olE §F

E2 7712 F2E Nieva Moreno 5% %% (Nieva Moreno et al., 2000)
o7 F2 01 mLel 80% ethanol 0.9 mLE ©3tt} o] &3H%E 05 mLol
10% aluminium nitrate 0.1 mL¢ 1 M potassium acetate 0.1 mLE ©3}aL
80% ethanol 4.3 mLE F7Fgk % 40 WAkt 415 nmoll A 54 € %%
= querceting o]-&3to] T3 HFFA O ZEE mg/L quercetin® . 3H4H3L
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A

3) &4k3t 243 (Ferric thiocyanate method)

B2 F7]A F22E Mohd Zin 59 %W (Mohd Zin et al., 2002)° u}z}
A& 4 mLel ethanoldl =<1 251% linoleic acid 4.1 mL& ¢3slx, 0.05 M
phosphate buffer 8 mL (pH 7.0), S 3.9 mLE d3gtt}t. o] & screw tube
of Yol 45 2 45T ¢iolAd B#Agr. 9 &9 01 mLet 75%
ethanol 9.7 mL%} 30% ammonium thiocyanate 0.1 mLE 93t} 3.5% HCI
of %<l 0.02 M ferrous chloride 0.1 mLE %¥-& % A 23] 3% Hel 500 nm

F=E SAFH. Control®] F35=7F ol =2 wj7bA] 244 Ltv}

Antioxidant activity (%) = [100 - {(product extraction oxidation indexX t-maxwr /

control oxidation indexX tmaxhr) X 100}]

4) Superoxide radical 2A4 ¥

B2 7R F29 kst a9 E F5A437] 9138 hypoxanthin-xanthin
oxidase(HPX-XOD) A AelA  ESR(electron spin resonance, Model
JEOL-JES-TE 200, Japan)® A3ttt 0.1 M Kpi buffer(pH 7.4) 181 pL,
5 mM DTPA(diethylene triamane penta acetic acid) 2 pL, 9 M DMPO
(5,5-dimethyl-1-pyrroline N-oxide) 4 pL, 50 mM xanthine 4 pL, 100 pM
catalase 2 ML, 25 unit xanthin oxidase 2 pL$¢ A& 5 uLE microtubeol] ¥
of & E{ste] 27 Fdd ESRE 43ttt 7 radical peak”} control peak
of nla] o}zl Aol vlE AAEte] YEhU Sl tH(Mitsuta et al., 1990; Sato
et al., 1996; Lissi et al, 1995).

Scavenging activity (%) = [100 - {(sample peak height / control peak height)
x 100}]

5) Hydroxyl radical £2AA &

82 P& F29 hydroxyl radical scavanging activityS =337 9
3] 0.1 M Kpi buffer(pH 7.4) 183 pL, 10 mM EDTA(ethylene diamine tetra
acetic acid) 4 uL, 9 M DMPO 2 uL, 20 mM FeSO4 2 pL, 5 mM H-O, 4 pL
o} A% 5 pLE microtubed] ol #F T3t 2% Fo ESR(Modal
JEOL-JES-TE 200, Japan)Z =4 3}¥t(Mitsuta et al., 1990; Sato et al.,
1996; Lissi et al., 1995).
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Fresh fruit juice of (Bulro)

N
Selection and washing

N
Blanching (90T / 40 sec)

7
Pressing

Adding
Vit. C(orange color) 0.25%,
Sodium hexametaphosphate(NaPO3), 0.1%

(prevent browning reaction)

Heating (85C / 5 min)

. \V .
Filtering

N

Bottling

Pasteurization (90C / 15 min) —center temperature : 80T

N4

Cooling

N
Fresh fruit juice of (Bulro) (FJ)

Fig. 1. Procedure of fresh fruit juice of Lycium chinense (Bulro).
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Dried (Bulro)
|

Dried (Bulro)

\

Roasting (middle fire, bmin)

(final center temperature :
80TC)

\

Adding water

(Lycii fructus : water = 1 : 9)

N

Adding water

(Lycii fructus : water = 1 : 9)

Adding
Vit. C(orange color) 0.25%,
Sodium hexametaphosphate
(NaPO3)n 0.1%

S

b

Adding
Vit. C(orange color) 0.25%,
Sodium hexametaphosphate
(NaPO3)n 0.1%

Extraction (50C / 2hrs)

J

N%

Extraction (50C / 2hrs)

Filtering

é

N

Filtering

Bottling

é

J

Bottling

Pasteurization (90T / 15 min)

é

v

Pasteurization (90C / 15 min)

Cooling

é

N

Cooling

Roasted and dried fruit juice of
Lycium chinense (RJ)

N

Dried fruit juice of Lycium
chinense (DJ)

Fig. 2. Procedure of roasted and dried fruit juice of Lycium

chinense (Bulro).

- 140 -




2}. Polyphenolic compounds #4
Chen % (Chen et al, 2001)¢] Wyow Hd Zgir|e A& 50 g EZo
ethyl acetate® £33 F ethyl acetateF= £33, FE39oH o] 3}AHSE 33
k&3l ethyl acetate FEES &3 & FTFIMYEEFS 718t o438t 5
0CelA 34 AFsH7|2 s sF F AH402 M A4, pH 30
ek : & =2:3:15 v/v/v) 10 mLE & 343 &84S 045 um= o 73+
t}& HPLCE &A3tt) o wf &4 %748 HPLC(Hewlett Packard Co., Palo
Alto, USA)Z A Hypersil ODS (250 x 4.6 mm, Hewlett Packard Co., Palo
Alto, USA), 2&%& 40Teo|H, o] 54 oMHAEYEY @ x4 WEddZ @ &
(113 : 5 : 20 : 862, v/v/v), AZ&7]+= DAD(diode array detector)® 33}% 280
2 20 pLE 3} Th Catechol, catechin,
chlorogenic acid, caffeic acid, epicatechin % ¥ <% (Sigma Co. MO, USA)<
TEEE AR 5, AR 2dst] Bk

nm), %< 1.0 mL/min, FYF

ok F718E R V1" 24

B2 F7I1AE wAdstste] dAHS A F olE F9 714 ES Nickerson
& Likens "H(Kim HW et al, 1998)°] we} A£ZHFFEEA  (SDE,
= o] &3}
dichloromethane 100 mLA o2 4A17+ F&3 t}g, Kuderna-danish
concentrator® 02 mL®Z ¥% % 100 ppm B-pinene 0.1 mLE H7}54
GC/MS(Hewlett Packed 6890 GC/5972 MSD, Palo Alto, CA, USA)= #2413}
o} AH-& INNOWax(crosslinked polyethylene, 60.0 m x 0.25 mm x 0.25 um)
ol Aol %=+ 40C/2minol A 5C/min =%4<3Fod 230CelA 2023 2
AlESA T Inlete] 2= 250C, AE71¢] &%= 280CelaL, ol&d2 dF7F
22 1.2 mL/min $%52 FYAZA T Split mode: split flow 13 mL/min® 3}
931, ion sourcet EI(70eV)eol™ Fd & 20 mLE 3kt 28] GC/MSE
Moz AL mass spectrumeS GC/MSE AZE9 o2 YAH¥ Wiely library$}

Alaste] FAgstAon, AFS UREFHOR &3

Ni

Simultaneous Distillation Extraction Apparatus)

vk, #5734}
1) Panel A3 2 HAF 4
B2 F71A F20 gk} dofl did RAEAM S 98 s
gojgta AEdgFetd 169 MAdaste] Fig. 169 o] B2 7% F25
o

ANGT F hE B F =g G52 BAFEE g
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3to] character notes ¢ A4S HAAEATE Table 13 2ol RFEHS AA
atal, FAS 33 AAsth ol Bl A AAgE Az g &) =re %
=5 g9 Axe Zé—o«i Al @E% —"r%il sto] 15 cm d’é ol E/\lé‘}
A st F53 FH2 99

A A

% S st el g O]E1 , AAF A3E SAS program
235t EAHEA(ANOVA)S A A8 3 Duncanel thaH 9 A& ¥ (Duncan’s
Multiple Range Test)oll 23] Al&3Fe] Zpo]lE HAE3tx QDA(Quantitative
descriptive analysis) diagram °. 2 X A|3te] AFH HAL EAdo=w L3}
% tH(Galan-Sodevilla et al., 2004; Torres—Penaranda et al., 2001; Oirshot et
al., 2003).

EFEAZ AFESE A|Fe EFA S /\}33}"15} & 78 & X(threshold
< of Al ¥

=
AAEAT. xE==de F

3) 7132% ZA} (Acceptability test)

E2 F7)12 F29] 99 Algel| thdl color, flavor, taste, total evaluation
of Wl 509 9] paneldl Al 71E % ZAHdegree of acceptability)ZE 3ttt (13
© very poor ~ 54 : very good)el w3 ZAFSIATH 2t A= HFHS o] &

3t tH(Del Caro et al., 2004).

AL BAA
EE AL 33 db&sle] AFs o, SAS(SAS 8.2, Cary, North
Carolina, USA)E o]&3ste] F4HEA(ANOVA)Z Duncan®l thsR93H4
How fFoxtsE ASstArt

(Duncan’s multiple range test)
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Table 1. Composition of reference standards

Attributes Reference
Yellow
Color
Orange
Brown
Sweet Sucrose, 10 g/L ®, sigma Co. MO, USA
Taste Bitter Caffeine, 0.03 g/L (8), Acros organics, New Jersey, USA
Acid Citric acid, 0.2 g/L ®, Sigma Co. MO, USA
Pumpkin |Pumpkin 200 g/0.1L water and boil then press

Flavor

Roasted rice

Caramel

Sweet

Barley tea

Roasted rice flavor LFC-08168, 3 drops in 100mL

water ®, SAMHWA flavors & fragrances Co., LTD. KOREA

Caramel flavor RFO3-0227, 3 drops in 100mL water
(8>, SAMHWA flavors & fragrances Co., LTD. KOREA

Vanilla flavor HFO4-0262, 3 drops in 100mL water (8>,
SAMHWA flavors & fragrances Co., LTD. KOREA

Barley tea flavor BFO4-0484, 3 drops in 100mL water
(8>, SAMHWA flavors & fragrances Co., LTD. KOREA
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2. 47423 3 uF
7F A B AlE

A B2 F7)A F2(F], Fresh fruit juice of Lycium chinense(Bulro))=
712 A3} 34 Kg& A4 2 44, blancing #4S AH 253 A3 20 Kgiﬂ
Fol ygt. o7]e] 025% HIEFY C 50 g3 0.1% HWERIM YEF 20 g& #
7betel AxF A3 AF 145 Kg Alx£dko] 4265 % F&o|dth. &= A3 +
N2 Fmo A= M7 4 Kgo Aol & 36 Kgs 2H2 #7bsked Alzs 4
I Ee A B2 772 F2(R], Roasted and dried fruit juice of Lycium
chinense(Bulro))¥ 30.3 Kglo & F&o] 7575 %7} Ha, x4 && Z=2 +
712+ 2-(D], Dried fruit juice of Lycium chinense(Bulro))2 7%+ 305 Kg
O % 89| 7625 %= YUt 19 E A3 52 F7]AE 50T, 60T, 70T
A ZEZy ABAI Y, 44A17E, 36417 AXRAIH S wf w2 %1 50T oA Az
TR AFEE el Stew b FXTHKim et al, 2004). 2 AF
oA 80CHT 2 2EU 5 o] Fe AIZFE 7|2 ojate] & A3
2ol AFAAReH, 7lsAd A A dHE HAToRE sy g 2o

80CollA 527k ol Alx3k3d

. stetA AR 24
1) pH, 4%, 3=

Table 2¢F Zo] E& 7|2 F29 pHe A B8 7712 F2F)7F 484,
ro Ax 2z U FARDZF 514, VA ge B2 P F2D))7}
5062 A B2 7R F2FDe pHZF 7HE @A JErgti(p <0.01). FAE
= A EBEZ 7R F2ED7F 058%, H 1y B2 F7A F2RDIF
0.19%, ¥4 & =2 712 F2DO)7F 024%= A B2 712 F2(F))9
AETY TP =S B E YEETHp <0.01). BEE A EE S7)A A<FJ>
e Ay B2 A T RJ), A ge Ay B2 ) ZA(DJH
2 yehsten 1 ke 7hzt 16.23°, 5.80°, 4.73° ©|thH(p <0.01). NT‘QOH/H%
DJsk RJE W] s w, %% Ash B2 P71 F2o) pHiz e $aEs)

af 5
o—l—‘C Z,\_“S]-gjlﬂ—
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Table 2. pH, total acidity and brix of Lycium chinense juice (Bulro)

FJ RJ DJ

pH™ 484 + 0.01° 5.14 + 0.01° 5.05 = 0.01°

Total acidity (%)™ 058 + 0.02° 0.19 + 0.00° 0.24 + 0.00"
Brix(°)*" 1596 + 0.00° 437 + 0.00° 451 + 0.00°

Means £ S.D
Means in the same row with different letters are significantly different by

Duncans multiple range test at p<0.01(xx).
FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice of
Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)

2) Hue, intensity, 8%, 3%

Fig. 391%& FJ, RJ, DJ& Yel St Table 37 #o] Hue:: A B2 7]z}
F2FD7F 6112 7S =2 s 29y, #e 13 22 7712 F2RD7E
415, A &S AF} E2 F7)A F2(DD7F 434S EAY(p <0.01). Intensity
T EA @ A BE R F20D)), e A% B2 1% F2R)), A
22 373 —Zri:(FJ)PJ soz Zbz 371, 1.84, 1432 S el
<0.0D. A== BH, A =2 77A F2(F), F2 A3 BRI F2

o)

(R)), FHA & Zﬂjﬂr 52 771 F20))e Like 27 6.25, 48.89, 36.43°]
AL, agk Z4H2b 372, 664, 13792 YEETE bate ZH2F 410, 26.90, 23.65%

A3 52 #7712 F2@R], DD7F A B2 F71A FAFEDRT =4 e
(p <001). FF== A EZ #7124 F2F)), £ A7 52 7714 F2(R)),
B 2o Ay B2 7712 FADDE 27 90.83, 84.60, 73.009 ow A

&

52 3718 F2FEDY FRE 7}1* =7 UgthHp <0.01). Table 33 7o)
e 4ul)E #HSEFE 7L, A5 (@E gastdon (b=
ZFol 7t e Ao=2 YEET Lee —g(Lee et al., 1995)° °J&tH e A3
7t T7HESE FE2AY g9 FNEb) e gasta, A E(a)E St
Aoa st = FEEE Ad gastgva s, ol Ui #8
G} ofnu A RS0l BEe A st o3 doju mpo]dk mES o <3k

Aolet wt.
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Table 3. Hue, intensity and color of Lycium chinense juice (Bulro)

] RJ DJ
Hue(420/520nm)™ 6.11 + 0.00° 4.15 £ 0.00° 4.34 + 0.01
Intensity (420+520nm)™*|  1.43 = 0.00° 1.84 + 0.00° 371 + 0.00*
Transmittance(%T)™| 90.83 + 0.06" 84.60 + 0.06” 73.00 + 0.06°
L™ 6.25 + 0.05° 48.89 + 0.01° 36.43 + 0.04"
Color a™ 3.72 + 0.01° 6.64 + 0.01° 13.79 + 0.01°
b 410 + 0.02° 26.90 = 0.01° 2365 + 0.02°

Means = S.D

Means in the same row with different letters are significantly different by
Duncans multiple range test at p<0.01(xx).

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice of
Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)

Py

A

T —T
(Fiioom ) hitoose | | nrioess

Fig. 3. The color comparison of Lycium chinense juice (Bulro).

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit
juice of Lycium chinense(Bulro), D] : Dried fruit juice of Lycium chinense(Bulro)

3) T &4

B2 F7)1A F2o F dE Table 409k 2ol A B2 F71& FA(F))
= fructose”} 4.62 g/100 g, glucose?} 491 g/ 100 g, sucrose’} 0.08 g/100 g
JERY. B Ad E2 FUA F2R]DE fructose’t 1.67 g/100 g,
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glucose7} 1.18 g/100 g& WEeERUI oW, /A &2 Ay 52 7|2 F=2(D))
= fructoseZ} 1.40 g/100 g, glucose’} 1.13 g/ 100gS YFeER ST

Al maltose®] $H#Fe YERUA] Zkom A3 Fo A= sucrosed] TFHE U
EhubA gkghth ARmtER e Fig 4o Gehdigdch stdad F 28w
© 2 AA ¥ =hydroxy-methyl- furfural(HMF)S #& Ay E2 F7]x S
RDE #FA &2 17 852 7712 F2=(D)olA 27 13.63 mg/Kg, = s
Y ER LT
Table 4. Sugar and hydroxy methyl furfural(HMF) contents of
Lycium chinense juice (Bulro) (g/100g)
FJ RJ DJ
Fructose 4.62 1.67 1.40
Glucose 491 1.18 1.13
Sucrose 0.08 0 0
Maltose 0 0 0
Total 9.61 2.85 2.53
HMF (mg/kg) 2.20 13.63 0

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice of
Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)

Standard sugars(OS g/100 g)

E1IE P R Lo - LD L L Y B L S L e R

- | |
= || i3 P o3
i | I|'l."II N -'". -!
- — | — gl gk I"-f o pe—
e e g .
Fresh fruit juice of Lycium chinense(Bulro) (FJ])
3 ST AR T CRANRED B (7 ST T o S A= T [FEER — T T 57
= | B
i "=
Ferl | | Il { |
._ | I| L I:
E | | [ |I g
T _ _' | .-'I | - - . ]
_— — — . ——————
continued
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Roasted and dried frult juice of Lycium chmense( Bulro) (R])

T A TR e T T = P TN = T e
-
‘ | -
- *
£ E
=
. E§ .
2] | A E
| e, E
t T N
T—— - ™ o = _— — - —_

Dried fruit juice of Lyczum chinense(Bulro) (DJ)
e —

¥
I | I
]

dh
| IS

fuciase
Ll

.__-"I

Fig. 4. HPLC chromatogram of sugars in Lycium chinense juice
(Bulro).

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit
juice of Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)

4) #7124

B2 A F229 {714 72 Table 591 UERE AZvfET#H 2
Fig. 591 Yepldeh A 22 712 F=2(F))E 100 g3 citrate 837.56 mg,
malate 130.95 mg, acetate 58.72 mg, succinate 51.15 mg, oxalate 25.90 mg,
fumarate 22.61mg®] &S WHEFHA L, lactater= SA A Fdoh HS A
22 3712 F2R])E 100 g9 citrate 398.56 mg, malate 57.49 mg, lactate
52.13 mg, oxalate 36.18 mg, succinate 14.88 mg, fumarate 14.18 mg 2| &=
= UYEHASH acetater= =A|skA] FAUth FHA FS A} 22 FUA F2
(D))= 100 g2 citrate 276.82 mg, lactate 47.90 mg, malate 40.27 mg, oxalate
3170 mg, fumarate 12.05 mg, succinate 10.19 mg9| 3s+&FS YEeER Ao

acetatet= =A3FA] ¢l BE Fo| A tartarates HEE A 29tk Oh 5
(Oh et al., 1990)¢] Aol A AFAHE] Ax 712 FE2ES] F714 &=
< lactate”’} 821.6 mg%, malic acid’} 520.8 mg%= =& THFHS HJon,
oxalate”} 212.0 mg% = YEIYTE ol B2 F7|R F2oA citrated] $FEF

o] 7}4 =4 yvetd A= Ao)7t wo) lactate$t malatee] TS citrate
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o ® EA vErs

Table 5. Organic acid contents of Lycium chinense juice (Bulro)

(mg/100g)

FJ RJ DJ
Oxalate 25.90 36.18 31.70

Tartarate 0 0 0
Malate 130.95 57.49 40.27
Lactate 0 52.13 47.90

Acetate 58.72 0 0
Citrate 837.65 398.56 276.82
Succinate 51.15 14.88 10.19
Fumarate 22.61 14.18 12.05
Total 1126.98 573.42 418.93

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice of
Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)

Standard organic acids(0.1 g/100 g)

MWD1 A, Sig=210.4 Ref=360,100 (ORGANICSIORG42H01.0)

e

>m|t
lactat
tat
trate
t

continued
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Roasted and dried fruit juice of Lycium chinense(Bulro) (R])

MWD1 A, Sig=210.4 Ref=360,100 (ORGANICSIORG42HO7.D)

Dried fruit juice of Lycium chinense(Bulro) (D])

MWD1 A, Sig=210,4 Ref=360,100 (ORGANICSIORG42H05.D)

fumarate

| . . . | . . . | . . . ‘ . . . | .
2 4 6 8 10

Fig. 5. HPLC chromatogram of organic acids in Lycium
chinense juice (Bulro).

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice
of Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)

1:]. s&*}ﬂ_ﬁ li;_/ﬂ

1) & H=33FH F SPExolE TF
% dE T2 Table 69 Yepien, A B2 P72 F2(FD 45
346834 mg/L GAEZ 7Vd =4 dUetgow, HA &L 1% 2 774 F
(D)), H& A B2 A2 F2RD7E 242 896.11, 585.00 mg/L. GAE<]
S ES B (p<0.01). Yoo 5 (Yoo et al., 2004)2] Ag-olA o] A%er
£ F dE g Frhste AFgS Hoow, Ads FAUF S fAkel
Hls doup Aol A F odls ekl ti =2 A 4 7 dAH Kang 5
(Kang et al., 2003)2] aAFollHEs F7AE 7<47}6¥ MFo] F HEghafo] Ak
Al BERT o 52 3o® UeEt & FgRkols S 2|
I A BRI F2F), 5 A% B2 1A F2R])), HA @S A
I B2 1A F20ODe 2 ol gl Aoe® Yt Del Caro &
(Del Caro et al, 2004)¢] AFoA L@AMA e} AFS o] gslo] HUxZy F
2290l AA7|Zbe mE FEeols TS FAS Ay, fdxzte] Hehh e

Z

=
o= e Frhstgon), Faol Eehpmels Fue Pastdrh HYx
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Table 6. Total phenolic content of Bulro Lycii fructus juice

FJ RJ DJ
Total phenolic
content 3468.34 + 38.19% 585.00 + 8.33° 896.11 +12.73"
(mg/L. GAE)™
Means £ S.D

Means in the same row with different letters are significantly different by
Duncans multiple range test at p<0.01(xx).

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice of
Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)

) Fats 523

Table 72} Fig. 614 Holx %ol FTC(Ferric thiocyanate)®Hel o3 &2
TINA F22o] kst AE A3 w27} 5%, 10%, 15%, 20%, 409, 60%,
80%, 100% o #, A E= F7|A F2EDS FabstE S 7h7E 90.44%,
93.36%, 94.87%, 96.68%, 96.66%, 97.56%, 98.45%, 98.42% = UEIWTE &
A3 B2 F71A F2RDE 47 58.15%, 63.88%, 81.09%, 90.34%, 95.26%,
95.38%, 95.11%, 94.44% = YElsth FA @2 A3 =2 71 F20)D=
Z+2}y 39.03%, 57.14%, 64.69%, 83.60%, 93.45%, 94.58%, 95.47%, 95.20% = 1}
Ebyrtl. Table 87 Fig. 6914 flavonoidd %7} 500 ppm & wj 34tz S
R B H  kaempferol 96.68%, quercetine 94.97%, naringin< 97.18%,
naringenin< 97.18% 2 4YEl9Y (-)EGCE 89.24%, (-)EGCGE 88.43%,
chrysine 80.47%, apigenin< 83.19%¢] dAtzt&-S et} Flavonoidd &
=7} 1,000 ppm ¥ W kaempferol 96.48%, quercetin< 94.37%, naringin<
97.28%, naringenin< 97.89% = WEtEH (-)EGCE 91.85%, (-)EGCGE
88.30%, chrysin< 83.29%, apigenin< 89.21%¢] &tstH & R AY. HEFF7]
A E el W 1M (Cheongyang Boxthorn experiment station. Gugija, 2000)
of w2 W, free radical®] 4A2}tE linoleic acidE 7|d =2 3t X &4kst JA| &
¥ = o]o] wE HAZ 2l malonaldehyde 234 Oﬁﬂ'ﬁﬂr@r E3abr g 49l
SOD(superoxide dismutase), POD(peroxidase)S o} 23} DPPHoﬂ 95k
free radical &~ 282 radical® 50%S A AA| 7]—E 5 = RCpats =43
A3 F7127F 1,140 pgol Witk ol A d4bskA|l BHTS RCsodkel 13
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pgel A9 53 Iditst a7 dS5S WErdT 7R FEE HAkstE
7HPOV, peroxide value)E =743 Z3} A& "3/‘4 A &o] Ha 53%7F
A yERY kst g9 e Adem u Kim

=&, erA, #aA, G T FEAE = %%%94 2}k s} 5“3% =73
A, 70% o] w2 3 yehela, BHA, BHT 92 HlEwl C,
44 S YeERAY. Arena S(Arena ef al.,

e euA Fool FABRYL MG A3} He
2~

2001) He oA Fx9

QAR Fo] FAstE o] A QU FART = UE

Fig. 7¢l & ¥l &3 dakstg o] FaaAE vedde *@ B2 ;Lﬂx}
FAFD, e A7 B2 P74 F2R]), FA @ A 2R 4 F
DDollA 25 F dE g3 =555 daksdo]l =4 Yeluthp <0.05).

Table 7. Antioxidant activity of Lycium chinense juice (Bulro)

Antioxidant activity (%)

concentration (%)

FJ RJ D]
5 90.44 + 0.05 58.15 + 0.46" 39.03 + 0.09'
10 93.36 + 0.05° 63.88 = 0.09 57.14 + 0.05¢
15 94.87 + 0.19"% 81.09 + 0.10" 64.69 + 0.18'
20 96.68 + 0.05 90.34 + 0.05' 83.60 + 0.10%
40 96.66 = 0.05"™ 95.26 + 0.09"% 93.45 + 0.05%
60 9756 + 0.19° 95.38 + 0.10™% 9458 + 0.18%
80 98.45 + 0.19% 95.11 + 0.05™% 95.47 + 0.10°¢
100 98.42 + 0.05" 94.44 + 0.09% 95.20 + 0.14%
Means £ S.D

Means in the same row with different letters are significantly different by

Duncans multiple range test at p<0.01(#x).
FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice of
Lycium chinense(Bulro), D] : Dried fruit juice of Lycium chinense(Bulro)
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Table 8. Antioxidant activity of flavonoids

Flavonoid compounds

Antioxidant activity (%)

Concentration (ppm)

500 1,000
Flavonols Kaempferol 96.68 + 0.05" 96.48 + 0.07™
Quercetin 94.97 + 0.18™% 94.37 + 0.10™%
Flavanonoes |Naringin 97.18 + 0.19° 97.28 + 0.17°
Naringenin 97.18 + 0.20° 97.89 + 0.13"
Flavanonols |(-)EGC 89.24 + 0.15' 91.85 + 0.09'
(-)EGCG 8843 + 0.19' 88.30 + 0.23'
Flavones Chrysin 80.47 + 0.48" 83.29 + 0.89°
Apigenin 83.19 + 0.39" 89.21 + .28

(-)EGC : epigallocatechin, (-)EGCG : epgallocatechin gallte

Means £ S.D

Means in the same row with different letters are significantly different by
Duncans multiple range test at p<0.01(#*).
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Fig. 6. Antioxidant activity of flavonoid and Lycium chinense juice
(Bulro).

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice
of Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)

The concentration of flavonoids was 500 ppm. (-)EGC : epigallocatechin, (-)EGCG
. epgallocatechin gallte
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Fig. 7. Correlation relationship between total phenolic content and

FJ

Fresh fruit juice of Lycium chinense(Bulro), R]

antioxidant activity of Lycium chinense juice (Bulro).

Roasted and dried fruit

juice of Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)
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3) Superoxide radical 2A &3

A3l &3+ superoxide radical®} hydroxyl radicalE AAAA HAE
ol z}7te] radicals AAdE $HS LolR A dolt). 2+zte] radicalS Wi
$ EorAsty] wEo DMPO(55-dimethyl-1-pyrroline N-oxide)E ©] &3}
radicals X &sto] A& FAST s 24E& Hrbetds w21 Alsvt
ZoEA Hu a2 AdF AFHYUL 2AZHE =AY 4 Ut} Superoxide
anion radical® xanthin/xanthine oxidase®] &J&jA AAo] H+=d|, we &£=7}
of - wzu g Bolgsitt A DMPOzZHE =28 o]&aiA AA % radical
S oA A trapping 9] ESR(electron spin resonance)s ©] &3] o] A&
& FASHA "o o] W FFols AAST] $1814 DTPA(diethylene
triamane penta acetic acid)& % 7}A% 1L, superoxide radicale A]3Fe] Xl
upep kst s 2ol A W olE A AT Y] A8 catalaseE H
7hekAth Fig. 82 B2 F7|AF F229] superoxide radical 2~ & 3o thdk 4
Holtk, A B2 72 F2FDY A5 08 pL, 25 pL, 80 pl, 250 pL/mLY
7zt 31%, 59%, 96%, 92%69 AAEIHIE AT FHE AR =2 A F
2~R))E 80 uL, 25.0 uL/mL € wl Z+Z} 44%, 62%9 A2AZHE B, £
X A B2 FU|A F2D))= 25 ul, 8.0 pL, 250 uL/mLY W Z+-Z 5%,

37%, 56%2 A~A&¥}E HYPY. Fig. 9+ superoxide radical AA & ¥ o #3+
ESR spectra©]t}. 218 2 2 superoxide radical 2A &= A B2 F7)A 2
(F]) > ¥ A3 B2 713 F2R) > 74 &2 43 =22 713 F2
DNe] <o & Yert. Yoon S(Yoon et al., 2001)¢] Ag-olA =543 Az
2% T71AF FEE A7 ol2 AAAZ] A superoxide | Eol| #Holst= 7k
SOD(superoxide dismutase) &4 thxtol vl oF 26%9 23 Z71=2 H
2Ath Kim S(Kim et al, 2004)¢] A-FolA kAl F%FE 9] superoxide ©] 2 &}

gz 2A%e A% 5 mg/mL =4 SEFZo] oF 2% 2 Eokow FF ),
71, TaA], EARAL 9 gbo] 20% o] Ake] HlalA =S %_W < YERIA T
Hong S(Hong et al, 1998)= AldF29] SOD FAIEAS A& A
125°Bx® 3]A & Al ZF N9l SOD frAbEAd ol 14643 e 3L, 7S
=2 FAIEA S YEld A2 46°Bxe B2 FE R 41%E YERIH. 2 2
oA 80 uL/mL o]4e] FEolA FJe 92% o4 SOD AA&ZHE Bz
RJE 44% o142 2A&ZYE BHYow DJE 37% oo 2AZHNE B, FJ
o} RJE 9%y 2228wt £ SOD 24 &35 el

Of

EI

=
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Fig. 8. Superoxide radical scavenging activity of Lycium chinense
juice (Bulro).

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice
of Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)
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Fig. 9. ESR spectra of superoxide anion radical of Lycium chinense
juice (Bulro).

The conditions of ESR analysis Microwave frequency 9.416270 [GHz],
microwave power 1.00 [mMW], modulation amplitude 0.1 [mT]

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice
of Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)

4) Hydroxyl radical &2A &3}
Fig. 10& &2 F7]% F2=o] tg hydroxyl radical 2~2A & el tjg Aol
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t}. Hydroxyl radical fenton reaction®l] 284 A o] T =4, o] radical 9
Al BotA 37 wjio] DMPO® trapping ste] ESRZ 1 A& E ©X 3t} 1
of #3% ESR spectra® Fig. 119 Yehfidet. 2 7712 F29 hydroxyl
radical 2A&YNE HAH A B2 712 F2(F)+ 08 pL, 25 ul, 80 |.|L/mL
oA wf ZF7F 429, 72%, 89%9 AAEIE B ow, 250 pl/mL °]/de sk
AE 100%2] 2AEZHE Bt e Ay B2 A FA2RDE 500 uL,
100.0 uL/mL € W Z+Z} 17%, 29%°] 2A &3S B EX &e Ax B2
TF71A 2D+ 25.0 pL, 50.0 pL, 100.0 pL/mL 4 w Z+7Z+ 18%, 28%, 54%
o] AAEHE YA Mau 57 ATolA ol FFo WAl g
hydroxyl free radicalS 73 A3} basket stinkhorn, lion’s mane, white
matsutake, maitake WA 77+ 75.0%, 69.4%, 47.4%, 39.6%<2] AALHAE
Bt B2 372 F29 hydroxyl radical 27 &%= FJ&= 250 pl/mL
ol FEoA 100%2] AAEZFHE HP, RJ= 100.0 pL/mLolA 29.0%2]
2AEHE EM_ﬁIHLJmmpLMmﬂH5mc4Aﬂsﬂﬁ LHER ol FJ€]
hydroxyl radical 2A&3d7F 71 & Aoz yeskoen FJ9oF DJ+= basket
stinkhorn, lion’s mane, white matsutake, maitake®] BAH U= =& hydroxyl
radical 2A &5 H T
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Fig. 10. Hydroxyl radical scavenging activity of Lycium chinense
juice (Bulro).

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice
of Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)
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Fig. 11. ESR spectra of hydroxyl radical of Lycium chinense juice
(Bulro).

The conditions of ESR analysis : Microwave frequency 9.416270 [GHz], microwave
power 1.00 [mW], modulation amplitude 0.1 [mT]

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice
of Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)
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2}. Polyphenolic compounds #4

22 F71x F29 polyphenolic compounds %S Table 9o e AL,
AZvtETHL Fig. 12¢] AASAT A 22 7712 F2F)DE 100 g2
epigallocatechin gallate 505.4 ug, chlorogenic acid 284.7 pg, ferulic acid 117.9 p
g, catechin 97.7 ug, procatechuic acid 79.5 pg, rutin 67.0 pg, epicatechin gallate
726 wgel FHFES YAk FHe A B2 1A F2RDE 100 g9
ferulic acid 200.6 pg, rutin 132.8 pg, 4-methyl catechin 114.2 pg, catechin 71.1
ug, epicatechin 56.7 ug, epigallocatechin gallate 48.2 pg, epicatechin gallate 31.6
pg, caffeic acid 8.6 pgs YWEMWST /A &S 13 B2 4718 F20D)e
100 g9 ferulic acid 169.6 pg, 4-methyl catechin 59.1 pg, rutin 54.9 ug,
catechin 46.0 ug, epigallocatechin gallate 38.7 pg, epicatechin 11.1 pg, caffeic
acid 6.6 ug epicatechin gallate 3.1 pg9 TFS YERUSITE  FJolA
epigallocatechin gallate:™= A A9 42.30%<2 %S H Qo1 chlorogenic acid:E
2383%, ferulic acid®= 9.87%° &S YeEhlArk. RJOlA ferulic acid=
30.22%, rutine 20.00%, 4-methyl catechin® 17.20%¢] %S el DJ
ol A ferulic acidi 43.59%, 4-methyl catechin< 15.19%, rutin< 14.11%2] 3}aF
S YeEh T Gallic acid, catechol, syringic acid, g—coumaric acid & EE F
2o A AEHA EUdth Lee S(Lee et al., 2001)& flavonoide] SOD A7 &3
= =43 A} rutine 97.45%, epigallocatechin gallatex= 90.79%2] SOD %A
&%= YUeld o] polyphenolic compound o] =&42 SOD A2A &7 =&
AL B E Ao dgAatslz o] =2 FQ polyphenolic compoundE FJ&
epigallocatechin gallate, chlorogenic acid, ferulic acid®]x RJ+ ferulic acid,
rutin, 4-methyl catechin®]™ DJ+= ferulic acid, 4-methyl catechin, rutin®]t}.
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Table 9. Polyphenolic

compounds of Lycium

chinense juice (Bulro)

(ng/100g)
FJ RJ DJ
Gallic acid 0 0 0
Protocatechuic acid 79.5 0 0
Catechol 0 0 0
Catechin 97.7 71.1 46.0
Chlorogenic acid 284.7 0 0
Epigallocatechin
505.4 48.2 38.7
gallate
Caffeic acid 0 8.6 6.6
Epicatechin 0 56.7 11.1
Syringic acid 0 0 0
4-methyl catechin 0 114.2 59.1
Epicatechin gallate 42.6 31.6 3.1
p-coumaric acid 0 0 0
Ferulic acid 117.9 200.6 169.6
Rutin 67.0 132.8 54.9
Total 1194.8 663.8 389.1

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice of
Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)

Standard polyphenolic compounds(1 mg/100 g)

MWD1 A, Sig=280,4 Ref=550,100 (FLAPHE\FPP42P06.D)
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Fresh fruit juice of Lycium chinense(Bulro) (FJ)

MWD1 A, Sig=280,4 Ref=550,100 (FLAPHE\FPP42P07.D)
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Roasted and dried fruit juice of Lycium chinense(Bulro) (R])
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Dried fruit juice of Lycium chinense(Bulro) (D])
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Fig. 12. HPLC chromatogram of polyphenolic compounds in Lycium
chinense juice (Bulro).

FJ] : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit
juice of Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)
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o FIIAE H FUHE 4

Table 100 AAIgH A3} o] &2 F7|2 F29] Fr|AHES F 63749 =4
o] ey}, AcidFE= 97l, alcoholFE 67, aldehyde: 17lesteriF: 57,
furan¥+ 570, hydrocarboni+ 187l, phenol&+ 471, pyrrole= 171, == 9] 14
A7F FAJQE AT Fig. 135 w2 7712 F29 LS ARvtEIHeR
etk A B2 7R FA2F]), H2 A3 B2 7R F2R), A F
< A% 52 77 F2DODY AR FHS BH, acidie A7 3164
ppm, 3.099 ppm, 1.995 ppm, alcoholi+ 0.270 ppm, 0.160 ppm, 0.134 ppm= .}
b glth. Aldehyde:= 0.007 ppm, 0.010 ppm, 0.005 ppm= YEFAA AL, esterst
= 0.297 ppm, 0.243 ppm, 0.391 ppme. & YEFSTH Furan = 0.021 ppm, 0.347
ppm, 0.070 ppm, hydrocarbon®+ 3.224 ppm, 2.836 ppm, 2.146 ppm< YEF ]
t}. Phenoli#+= 0.929 ppm, 0.583 ppm, 0.364 ppm, pyrrole= 0.017 ppm, 0.069
ppm, 0.034 ppme= WEHAT. A B2 F7]A F2(F])E hexadecanoic acid”}
1.737 ppmeo= AA S 18.68%, 912-octadecadienoic acid’} 0.752 ppml =
8.09%, tetracosane©] 0.397 ppmO = 4.27%S YERRAT & Az g 7
2 F2R])+=  hexadecanoic acid’}  1.254 ppme=Z  AAY  12.94%,
9,12-octadecadienoic acid’} 1.038 ppm<o = 10.71%, tetracosane®] 0.486 ppm2
2 502%E% YEJHAG. FA &L 1y B2 A F20ODE
9,12-octadecadienoic acid’} 0.944 ppmo & A A ¢ 14.149%, hexadecanoic acid’}
0.668 ppm<. = 10.00%, 9,12,15-octadecatrienoic acid methyl ester’} 0.381 ppm
o2 571%E YEdAY. B2 P F2o BE FYoA hexadecanoic acid
9} 9,12-octadecadienoic acid’} F8& F7|AFESZ YERT Yi F(Yi, et al,
1996)9] AgolA AFAH F71Ae] F71AdE2  hexadecanoic acid, methyl
linoleate, benzyl alcohol, 1,4-dimethyl benzene, ethyl oleate®] <=o]%low HA
AZT71A=  hexadecanoic acid, methyl linoleate, benzyl alcohol, ethyl
linoleate, methyl propanol®] <o =2 uYElRth 7FE 38l 7] A= hexadecanoic
acid, acetylpyrrole, methyl linoleate, methyl thiopropanol, benzene acetaldehyde
o7 yelgor, ES7]A = hexadecanoic acid, methyl linoleate, ethyl
linoleate, acetyl pyrrole, methyl thio—propanol®] o &2 e
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Table 10. Volatile flavor compounds of Lycium chinense
juice (Bulro) (ppm)
Peak
RT FJ RJ DI
No.
Acid 2-ethyl-hexanoic acid 26 31.625 0.033 0.058 0.025
Acid octadecanoic acid 42 41.309 0.28 0.66 0.251
Acid dodecanoic acid 43 41.466 0.03 0 0
Acid (e)-9-octadecenoic acid 48 43.199 0.206 0.031 0.028
Acid tetradecanoic acid 53 46.199 0.052 0.022 0.012
Acid 9,12-octadecadienoic acid 56 48.682 0.752 1.038 0.944
Acid 3-phenyl-2-propenoic acid 58 51.97 0.054 0.036 0.027
Acid hexadecanoic acid 59 54.02 1.737 1.254 0.668
Acid heptadecenoic acid 64 58.826 0.02 0 0
sum 3.164 3.099 1.955
Alcohol 2-methyl-3-buten-2-ol 2 9.059 0.027 0.016 0.014
Alcohol 3-penten-2-ol 6 12.578 0.102 0.05 0.047
Alcohol 2-methyl-2-buten—1-ol 9 16.903 0.027 0.017 0.016
Alcohol benzene methanol 22 30.459 0.036 0.038 0.031
Alcohol benzene ethanol 25 31.272 0.022 0.039 0.026
Alcohol 1-hexacosanol 51 45.326 0.056 0 0
sum 0.270 0.160 0.134
Aldehyde ethyl-benzaldehyde 18 27.393 0.007 0.01 0.005
0.007 0.010 0.005
Ester 1,3-dimethyl benzene 5 11.92 0.036 0 0
Ester methyl cinnamate 27 32.307 0.008 0.02 0.01
Ester ethyl linoleate 47 42.473 0.044 0 0
1,2-benzenedicarboxylic
Ester . . 55 46.677 0.026 0 0
acid, dibutyl ester
9,12,15-octadecatrienoic
Ester . 60 55.561 0.183 0.223 0.381
acid methyl ester
sum 0.297 0.243 0.391
Furan 2—-furancarboxaldehyde 11 20.821 0 0.021 0.006
Furan 1-(2-furanyl)-ethanone 12 21.889 0.006 0.011 0.007
5-methyl-2-furancarboxalde
Furan 13 23.617 0 0.019 0
hyde
Furan 2—-furanmethanol 17 25.508 0.015 0.047 0.023
5-(hydroxymethyl)2—-furanca
Furan 46 42.336 0 0.249 0.034
rboxaldehyde
sum 0.021 0.347 0.070
Hydrocarbon 1-decene 3 9.233 0.102 0.029 0.022
Hydrocarbon 2,4,4-trimethyl-2-pentene 7 13.095 0.011 0.007 0.005
Hydrocarbon 1-dodecene 8 14.624 0.13 0.083 0.061
Hydrocarbon 1-tetradecene 10 20.105 0.259 0.156 0.115
Hydrocarbon 1-hexadecene 15 25.119 0.332 0.183 0.138
Hydrocarbon 1-octadecene 21 29.638 0.313 0.169 0.122
Hydrocarbon 2-hexene 29 32.845 0.156 0.016 0
Hydrocarbon (E)-9-eicosene 30 33.73 0.207 0.118 0.085
Hydrocarbon docosane 34 36.458 0.071 0.093 0.041
Hydrocarbon 3-eicosene 36 37.461 0.176 0.114 0.06
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Hydrocarbon tricosane 38 38.332 0.104 0 0.035

Hydrocarbon tetracosane 41 40.155 0.397 0.486 0.269
Hydrocarbon pentacosane 44 41.925 0.262 0.352 0.285
Hydrocarbon hexacosane 50 44.059 0.305 0.377 0.337
Hydrocarbon octacosane 54 46.596 0.225 0.351 0.283
Hydrocarbon octacosane 57 49.694 0.127 0.212 0.197
Hydrocarbon tetracontane 62 58.29 0.047 0 0
Hydrocarbon triacontane 63 58.436 0 0.09 0.091
sum 3.224 2.836 2.146
2,6-bis—(1,1-dimethylethyl)-
Phenol 23 31.024 0.073 0.052 0.024

4-methyl-phenol
(1,1-dimethylethyl)-4-

Phenol 32 34.658 0.107 0.054 0.019
methoxy—-phenol
Phenol 2-methyl-6-vinyl phenol 35 36.712 0.112 0.072 0.044
2,4-bis—(1,1-dimethylethyD-
Phenol 40 38.525 0.637 0.405 0.277
phenol
sum 0.929 0.583 0.364
1-(1H-pyrrol-2-yD-
Pyrrole 28 32.43 0.017 0.069 0.034
ethanone
sum 0.017 0.069 0.034
Others a-pinene 1 8.752 0.016 0.017 0.02
Others sulfinylbis—methane 14 23.659 0 0 0.006
1-methyl-(1-methylethyl)-
Others 16 25.325 0.01 0.011 0.005
cyclopropane
Others ? 19 27.633 0.019 0.014 0.008
Others myrtenol 20 28.631 0.025 0.027 0.018
Others (-)-trans-panane 24 31.135 0.021 0.009 0.005
Others heneircosane 31 34.578 0.01 0.012 0.007
2-butyl-5-(2-methyl 1
Others utyl=5-(2-methylpropyl) o0 07 0009 0.006 0
—thiophene
Others ? 37 38.195 0 0.448 0
Others ? 39 38.419 0 0.341 0.112
Others ? 45 42.076 0.078 0.034 0
Others ? 49 43.642 0.143 0.397 0.321
1-(4-hydroxy-3-
Others 52 45.371 0 0.026 0.053
methoxyphenyl)-ethanone
Others 3-pyridinecarboxamide 61 57.257 0.045 0 0.027
sum 0.376 1.342 0.582
TOTAL SUM 9.299 9.689 6.678

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice of
Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)
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Fresh fruit juice of Lycium chinense(Bulro) (FJ)
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Roasted and dried fruit juice of Lycium chinense(Bulro) (R])

Abundance
TIC: GUGI4213.D

3500000
3000000
2500000
2000000
1500000
1000000

500000
O bt Sl Y ‘JA e lﬂ‘|AJMJMLLmﬂd

T T T T T T T T T
10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

Time-—-=

Dried fruit juice of Lycium chinense(Bulro) (D])
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Fig.13. GC chromatogram of volatile flavor compounds in
Lycium chinense juice (Bulro).

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried

fruit juice of Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium
chinense(Bulro)
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v, A5 AA

1) Character note2] A3

159 €] panelES Twd EE8S F3 949 BE F71A F29 A(color),
g (flavor) ¥ ut(taste)oll th 3k character note(descriptive attributes)S A &L,
247} 9] noteoll et W= Table 119 A|ASFATH o] AMZEE panelE3F
o EES AA AR MdS FFeta, NesE skl M(color) 3FF
(orange, yellow, brown), @(flavor)2 4&F(roasted rice, caramel, sweet,
barley tea), H(taste)< 4% (sweet, bitter, acid, pumpkin)E A4 3}o] o] 59
A ARESEA T Panelite] EES F8 9w o g FoE Wimlon,
panel $H 2 X+-E4=2 33 HAS

2) BFEEAE A (QDA : Quantitative descriptive analysis)

129 9] panelo] Fig. 14°] Yepd 979 A8 & #5HAF st A B2
712 F=2(F], 10%, 20%, 30%), &2 A3 52 7712 F2(R], 10%, 20%,
30%), ¥A & A EZ FU1AR F2(D]J, 10%, 20%, 30%)°] F 10% (WA
Ae, C] FA3HE H7tete] Al5=2 A&t Table 1200]= A= s
vERU AT Lake 10%, 20%, 30%7F FJ7F 747F 5752, 40.87, 20.305 YER)
3, RJ&= 242k 88.774, 80.78, 74725 YERN ST DJ&= Z+ZF 9457, 90.87, 86.24
5 Yeo sxrt AsASE L 9A vErEn agke Z47te] w=vh
1096, 20%, 30% o u] FJ& 1.82, 2.95, 3.895 R}, RJ= -1.30, -0.21, 1.43&
YERH T DJE -1.44, -1.71, -147& YERdo] DJE AQlsta s=7F W84
T= F7Me Y. bake 10%, 20%, 30%< FZ=AA Z+7ZF FJ& 1299, 14.05,
12188 YEeR 3, RJ= 19.76, 27.63, 31.145, DJ&= 12.14, 1847, 24.325 }E}
ol FJ& A&sta 529 =7t AsdF5 bake S7tettt F3=s +
29 FZ=7F 10%, 20%, 30% A FJ= 22t 47.00, 21.00, 11.208 B33, R]J=
+2F 91.20, 68.40, 53.60= YEF AT D]'E Z+7} 96.40, 89.20, 70508 UEFY O
29 Tl JEAFE FFEE 9A UElYT o] ARES EES T3
127H«] character notes °| 3+ Z == 15 cm Aol FEAISHA 3L,

4% Z Duncan’s multiple range test & 7 # g 3%tk

N

AN ot N
ol

1K

g

W

rﬂ = o
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Table 11. Preliminary descriptors

Character notes

Number of description

Brown (Z41)

11

Orange (F%4)

22

Yellow soil (3E)

Ivory (%o})

Apricot (&)

Yellow (=gA)

Mango (4i1)

1

2

1

12

Col L
olor Lemon juice (#]&%) 1
J 1
Gold (=) 1
Pear juice (&) 1
Honeyed water (¥%) 1
Vinegar (2] %) 1
Apple juice (A}2) 1
Sweet (+3h) 18
Bitter (£24h) 6
Astringency (%231 2
Pear juice (W}&) 1
Pumpkin (&4 11
Medicinal herb (3-2FA)) 5
Acid (A8, sour) 10
Taste Tomato juice (EV[E F2) 1
Persimmon (%) 1
Fermented rice punch (23]) 1
Barley (H.g]) 1
Carrot (< 3
Apple (A3} 2
Savory (F-5=3H43h) 1
Carrot (%) 3
Tomato (EvFE ) 1
Roasted rice (F5A &, T3 11
Caramel (F}eta&, Q) 12
Pear juice (M|5) 3
Sweet (& 3F) 10
Refined rice wine () 1
Flavor Whisky (%) 1
7

1

1

1

2

2

1

Barley tea (H.g]x})

Grape (JE%)

Peach (F%o°})

Apple (A+3})

Orange (&)

Coffee (#3])

Baby food(Gerber) (°]2])
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Table 12. Color of Lycium chinense juice (Bulro)

Concentration - - - . -
) L a b Transmittance(%T)
10 57.52 + 0.21% 1.82 £ 0.04° 12.99 +0.03% 47.00 £ 0.10%
FJ 20 40.87 + 0.42" 2.95 £ 0.04° 14.05 + 0.11° 21.00 £ 0.42"
30 20.30 + 0.61' 3.89 + 0.09* 12.18 + 0.19" 11.20 + 0.15'
10 88.74 + 0.03° -1.30 + 0.01° 19.76 + 0.02¢ 91.20 + 0.10°
RJ 20 80.78 £ 0.04° -0.21 + 0.01¢ 27.63 £ 0.01° 68.40 £ 0.40°
30 74,72 + 0.26 1.43 + 0.06¢ 31.14 + 0.06° 53.60 + 0.21"
10 94.57 £ 0.09° -1.44 + 0.01% 12.14 £ 0.02" 96.40 £0.10°
DJ 20 90.87 + 0.38" -1.71 + 0.03" 18.47 + 0.03 89.20 +0.10°
30 86.24 + 2.23¢ -1.47 + 0.19* 24.32 + 0.20° 70.50 +0.06¢
Means £ S.D

Means in the same row with different letters are significantly different by
Duncans multiple range test at p<0.01(x*).

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice of
Lycium chinense(Bulro), D] : Dried fruit juice of Lycium chinense(Buiro)

Fig. 14. The color comparison of Lycium chinense juice (Bulro).

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice
of Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)
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Table 13. Quantitative descriptive analysis of Lycium chinense juice (Bulro)

FJ RJ DJ

Concentration (%) 10 20 30 10 20 30 10 20 30

Color Orange™ | 5.48+3.26"  7.724£2.40°  10.34+2.33" | 2.0842.34% 4.30+3.40°" 4.56+3.59°| 1.66£2.32° 1.94+2.21% 4.04%3.42°%
Yellow 3.06+2.93°  4.87+2.90°® 5744377 |5.05+£2.74" 6.63+3.56° 6.53+4.49% | 3.77+£3.76® 5.05+3.28%°° 557+2.95%
Brown™ 1.80£2.37¢  5.74+2.72° 4264351 | 2.9443.17° 6.42+2.93° 0.19+2.65% | 2.34+3.11¢ 2.69+2.59 5.44+2.92"

Flavor |Roasted rice| 2.66%2.54°  3.07£2.87™ 3.47+2.86™ |3.64£3.09%° 6.03£2.92% 5.60£2.73%| 3.52+3.34® 3.794+3.03"™ 4.9943.20°
Caramel 2.00£2.37°  2.29+2.71*  2.55+2.66™ | 3.46+3.09" 4.024+2.79" 5.054+3.25" | 2.78+3.24" 2.90+2.61°" 3.46+3.41%"
Sweet’ 3.23£2.05"  3.46%£2.97"  3.38%3.27" | 6.48%3.01° 7.93%£3.00° 7.74%3.27% | 5.40+3.30" 5.78+2.63" 7.49+3.28"
Barley tea | 2.68%2.63"  2.97+2.95"  3.16+2.93" | 4.05+3.76" 5.14+2.87* 5.56%£2.90° | 4.16%£3.46° 4.56%£3.62° 5.01%3.85°

Taste Sweet™ 4.4142.40° 4.36+£2.26"  4.32+3.01° | 7.1742.36° 9.00+2.37% 7.48+3.23* | 6.67+2.65" 7.16+2.24* 7.85+2.61°
Bitter™ 3.504£3.49” 4504459  6.70+£5.47% | 0.85+1.28° 1.32+2.49° 1.90+3.05"| 0.73£1.06° 1.15+1.60° 1.53%1.99°
Acid” 456+2.51°  550+3.06°  6.83£4.56" | 0.81£1.17° 2.174£2.11° 2.24+1.95°| 0.70£0.95° 1.68+2.13° 1.59+1.67¢
Pumpkin 4.66£2.49°  4.65£2.29°  5.49£4.00° | 5.03£3.23° 7.08%2.75° 7.4943.22% | 4.794£3.42° 5.89+3.08" 6.63+3.39°

Total evaluation™ 5.07£1.96™  4.174£2.37°% 25442539 | 8.57+2.23" 7.18+£2.71%" 6.984+2.11%"| 8.00£3.39" 8.06+3.03° 7.79%3.24°

Means + S.D
Means in the same row with different letters are significantly different by Duncans multiple range test at p <0.05(%), p <0.01(x*).

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice of Lycium chinense(Bulro), DJ : Dried fruit juice of
Lycium chinense(Bulro)
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Table 13014 & F3+M(orange), = (yellow), 22 (brown)o. 2 # 7}35}¢]
TEAMLE FJ 30% > FJ 20% > FJ 10% > RJ 30% = RJ 20% = DJ 30%
> RJ 10% = DJ 20% > DJ 10% o2 = velsti(p <0.01). Z4e R]
30% > RJ 20% = DJ 30% = FJ 30% = FJ 20% = RJ 10% = DJ 20% =
DJ 10% = FJ 10% ¢ =2 & =4 YetoH(p <0.01), =aMo A= 2%t
7F it

B2 A F2 e FE A (roasted rice), el (caramel), T3
(sweet), B& %} (barley tea)o & FEE oW FF Xy siepAs Bz}
o M= FoA7F JERURA] dkth @32 R] 10% = RJ 20% = RJ 30% >
DJ 20% = DJ 30% = DJ 10% > FJ 20% = FJ 30% = FJ 10%9] o2 =
A e e p <0.05).

B2 Ak F2o gk dul(sweet), <2ub(bitter), 4l%k(acid), ZHrut
(pumpkin)& ¥ 7}3} %A ot'i etk A9 ol vl Antel A 25 f oAt
E YEHA T (p <0.01). &2 RJ 10% = RJ 20% = RJ 30% = DJ 20% =
DJ 30% > DJ 10% = FJ 10% = FJ 20% = FJ 30% o «2% =A ey
o} 29k FJ 30% = FJ 20% > FJ 10% = RJ 30% > DJ 30% = RJ 20%
= DJ 20% = RJ 10% = DJ 10% ¢ o= =4 ey, A5 49 F]
30% = FJ 20% = FJ 10% > RJ 30% = RJ 20% = DJ 20% = DJ 30% =
RJ 10% = DJ 10% ¢ &A= =4 Yebwrh dAAQ H71E ®H, R] 10%
= DJ 10% = DJ 20% = DJ 30% = RJ 20% = RJ 30% > FJ 10% => FJ
20% > FJ 30%¢ o= ot HriEdoen FJRt= RJ$ DJ7F €2 A
o2 e H(p <0.01).

Fig. 1504 H=utel o] A &2 712 F2F)De A3 =2 7124 2
(R], D7l APol7} FEElo] yElwtom FJ+= orange color, bitter taste, acid
taste’t RJ¢F DJHET} fFeoldo=z =A e, RJeF DJo] 4 $+ sweet
flavor, barley flavor, sweet flavor, total evaluation®] =7 WElytcth A A2
ol HrklAM A Bz F7|& F2FD7F $A U AL bitter taste?} acid
taste®] JgFo =2 A vEPE oz AZET Lim 5 (Lim et al, 2003)2]
712 s 47 1%, 3%, 5%, 7% H7rsk Ao FsHAN A 1% HIH
= T71A Aol A g A A o] U]O}:O]'}\}\—]— 7% HA7b e A ol FE s
Bolow, 3% A7k AwelA @ uh AAA 7Ex7F 7P =4 7k

1

T B2 372 F29 3 QDA diagramS YEFUITH B
Z] = goit FJ, R], DJo] +xX Rl 3
oAM= dAg EAS YERAT FJ¢ RJ& 10% 28 71 dsstdon,
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D ¥R folAvh e gtk aEBE 10%9] B2 T4 Fo
7 Agsta Az,

Orange color **
15

Total evaluation ** Yellow color

Pumpkin taste Brown color **

Acid taste ** Roasted rice flavor

Bitter taste ** Caramel flavor

Sweet taste * Sweet flavor **

Barley flavor

—0-FJ 10% —A&FJ 20% —FJ 30% —@—RJ 10% —& RJ 20%
—-RJ 30% —€-DJ 10% —A—DJ 20% —DJ 30%

Fig. 15. QDA diagram of Lycium chinense juice (Bulro).

FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice
of Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)
* 1 p<0.05, ** 1 p<0.01
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Orange color **
15

Total evaluation ** Yellow color

Pumpkin taste Brown color *

——FJ 10%
Roasted rice flavor ——RJ 10%
—@—DJ 10%

Acid taste **

Bitter taste * Caramel flavor

Sweet taste * Sweet flavor *

Barley flavor

Orange color **
15

Total evaluation ** Yellow color

Pumpkin taste Brown color *

—&—FJ 20%
Roasted rice flavor —&—RJ 20%
—4&—DJ 20%

Acid taste **

Bitter taste * Caramel flavor

Sweet taste * Sweet flavor *

Barley flavor

Orange color **
15

Total evaluation ** Yellow color

Pumpkin taste Brown color *

——FJ 30%
Roasted rice flavor —m—RJ 30%
——DJ 30%

Acid taste **

Bitter taste * Caramel flavor

Sweet taste * Sweet flavor *

Barley flavor

Fig. 16. QDA diagram of Lycium chinense juice (Bulro).
FJ : Fresh fruit juice of Lycium chinense(Bulro), R] : Roasted and dried fruit juice

of Lycium chinense(Bulro), DJ : Dried fruit juice of Lycium chinense(Bulro)
* p<0.05, ™ 1 p<0.01
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3) 71& %= ZA} (Acceptability test)

2 PR F29 99 Alzel tidt color, flavor, taste, total evaluation®l
& 504 9] panelol Al 71E% ZFAb(degree of acceptability)E 3+ A= Table
4ol Yetlidrt. 715 ZAF A3 A 3 gh AAA QD Bl B #oA)
7} YR THp <0.01). MelA = DJ 20% = RJ 10% = DJ 20% > DJ 10% =
RJ 20% = RJ 30% > FJ 20% > FJ 30% = FJ 10% ¢ o2 =A eyt
o} o] A%ol= RJ 10% = DJ 10% = RJ 20% = DJ 30% = DJ 20% = R]J
30% > FJ 10% > FJ 20% > FJ 30%< o= =4 yely RJ, DJ9 71E2%
7F FJRg =A Yyelgdd(p <0.01). 92 RJ 10% > DJ 10% = RJ 20% = DJ
30% = DJ 20% > RJ 30% > FJ 10% = FJ 20% > FJ 30% o2 =A YE
wown, R], DJO 715 =7k FJRt =4 Yetwth(p <0.01). AAAQ 7s=s
RJ 10% > DJ 30% = DJ 10% = DJ 20% = RJ 20% = R]J 30% > FJ 20% =
FJ 10% > FJ 30%% e}, R], DJo] 71357} FJRt =& Aoz eyt
(p <0.01). 2HEE FJ&= 10%¢ 20%9] 7l&=o Fox7F 1L, RJ= 10%
o 7|3 %7} 7 =4t Djv= wE1F AU glen® 10% 22 77 F
29 73 %7t FA vt A7) F29 A4S A 3dkegs FES A

145kg S fAA &L oF 40%Att. A7 71 43009 /kge 2 74
9D ASAA NEET 2L 10% F2& AZ A 9F 40L/10kge) B E ¢F 200
/200mL= ¢F 2129/ ABHE AL = AT Ax=F7]|F229 P F 4kg

Aike] 36kge] =& #H7Fste] 30.3kgel F2E AXSIROEZ oF 75%S T&
S AAY. AERFV] JFALS 216009/kg °olBE V|ZAo]l w2 10% FTE
75L/10kg &= 375%/200mL= °f 5761/ dmHlE ALt + dddvh 1y
I10% A, Ay F2o Aok FAkstd 2 adZd AAERe] Vs E
=2 Ao Z LEGT

Table 14. Acceptability test of Lycium chinense juice (Bulro)

Concentration o *x o Total
(%) Color Flavor Taste evaluation™
10 273 + 0.21¢ 240 + 0.04° 2.07 +0.03° 1.93 + 0.10¢
FJ 20 3.00+ .42 2.07 + 0.04™ 167 + 0.11° 2.07 + 0.42¢
30 320 + 0.61 2.00 + 0.09° 1.40 + 0.19¢ 167 + 0.15°
10 327  0.03° 3.13 + 0.01° 3.40 = 0.02° 347 + 0.10°
RJ 20 2.93 + 0.04™ 3.13 + 0.01° 313 + 0.01® 3.13 + 0.40™
30 253 + 0.26™ 320 + 0.06% 327 + 0.06° 293 + 0.21°
10 3.00 + 0.09% 3.07 + 0.01° 347 + 0.02° 3.27 +0.10"
DJ 20 347 + (.38° 2.87 = 0.03° 327 + 0.03° 3.20 +0.10"
30 3.07 + 2.23° 3.07 + 0.19% 327 + 0.20% 3.13 +0.06"

Means £ S.D

Mean(s iI)l the same row with different letters are significantly different by Duncans multiple range test at p
<0.01(xx),

FJ : Fresh fruit juice of Lycium chinense(Bulro), RJ : Roasted and dried fruit juice of Lycium chinense(Bulro),
DJ : Dried fruit juice of Lycium chinense(Bulro)

score: 1-very poor, 5-very good
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49 2 e

7l A8 A=

2 AR ARRE FUIAbE 20049 FE YT 5 A A AER
oA et B2 1A Aukel ARE ol gt}

U B2 F Az

20049 AF F7IA Al@AONA FEE BER FUIAE o] &St B2 G
FZ Fig. 13 #o] AxsAe}t. FKJ(Fresh Kugi-Ju)+= 2 772 A3
AR 2 A BAHS AF QOCNAM 4023 Agste] ZFsAch 7AW
stol A S 93] vEY C 0.25%, WERIAYESR 01%E 7t A&
T, T7IASE B vE&S 21 82 3t ES #HUbska 10% SO; 100 ppm ¥
Ao FEhrix)E Aol HF F=7F 21%rix7t HEE #HAE(CJ, Incheon,
Korea)s #H7bsta, WA= ASS 93] Table 13 o] FFHEH
centrum(Wyeth, Whitehall Consumer Healthcare Pty Ltd.,, NSW, Australia) 2
e+S H7Vsld 3L, Saccharomyces cerevisiae 20 mLS FZ31 20 + 05T
A 80Y H¢F Wt Al AT FKJS(Fresh Kugi-Ju with skin)s &8 F7|x A
H=E AA B oA AAS AA dHolE HEYR A 29 Hes 2
8% 3lo] & 7batar, HEFY C 0.25%, WEFIAUYESR 01%Z H7tsta 10%
SO, 100 ppm H7}atar, F=7) 21°%rix7b ¥ =2 WA gS Hrhste] wE st
t}. DKJ(Dried Kugi-ju)+ &2 F71A AR5 F7|x¢ B9 HE&ES 2

2 3o &5 7hekal 50TCelA 2/ F=38H ok v e C 0.25%, HEk
EF 01%E #H7Istd AE 3 10% SO, 100 ppm #H7tste] %
21°rix7} =% WXES Hrlsle] wEstdth. DKJS(Dried Kugi-Ju with

ol

2L oo R

2

QU3
s
a

ol % 1:olt

skins B2 P72 7348 PR Bel wee 208 & sto] B shsha
NCAA 245 Fatel FUD Wy om Azmsh 0CAA WA

ARE 1T wasiaA Ao A,
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Table 1. Components of centrum (1 tablet)

A I (mg)
ZAMERY AD3 3 A
(MEMIAZ A 2,0001U, FeZAHZ24 20010)
WEIRE 20% 23 (ME7F 2" 224 1.2mg) 5.988
Aol 98% ] (AAFA|ol1 o 24 1.7 mg) 1.757
HEEHN 98% Y (FEZHRCEZA 1.7mg) 1.632
ity g 5Aal 98% WY (FAH 502 2.4mg) 2.48
Aobzdtelyl 1% (Aot zmutell o7 A 1 xg) 0.1
olAFERIAL 90% #HF (olAFERALC 2 60mg) 66.666
ZAt—dl—alpha—EZHE 50% 3 (ME EZA 14.9 10) 29.8
H2E 1% (Re¥loZA 150 #g) 15
FE=ALE (USP) 6.5
JEYHL 5% (MERIKEA 36 «g) 0.720
Yl itew] = (USP) 18
4 (USP) 0.2
FAYIHUSP) (P7Fe 24 1mg) 3.708
Abstoled (USP) (oF12 24 5mg) 6.223
Ful2 b4 (USP) (H&A4 4mg) 12.169
A3}Z+E (USP) (ZE 224 40mg, D4EA 36.3mg) 76.278
AbglA| o] F (USP) (T2 24 1mg) 1.251
Abghat 4 (USP) (P2l 224 100mg) 165.782
QA AZE(USP) Z4 224 162mg, 91224 1256mg) 695.577
20 =3 AF(USP) (L2=2A4 100 #g) 0.131
A3}4E (USP) (AE22M 25xg) 0.128
2 B dlb A (A R A Al 2000-143F)

0.063

(Zgrdloz A 25xg)
AJAGEF (4 FY 1A A2000-14%) (AdlE o2 25 «g) 0.060

G BeH R BA
1) pH
pHE 29l A pH meter(ion meter, Orion 520A, USA)S Al-&3le] =4
3} tH(Zoecklein, 1990).

2) =(Brix), ¥ %%, ¥ 24

FEE 25T A hand refractometer(model N-1E, ATAGO, Japan)E A&
sto] 4319 tH(Zoecklein, 1990). ¥ &% Boehringer Mannheim GmbH
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(Mannheim, Germany)<g A}g3le] 4382 whlo g =43¢ H(Boehringer
Mannheim GmbH, 1995). & X4 & B2 7|5 10 g2 SFHFE 1,2508 g
2 3lo] HPLC(Hewlett Packed 1100, Palo Alto, USA)Z EA 3ttt EA4 %A
< HPLC 1100 Series, Z ¥ Kromasil KR100-10NH, (250 x 4.5 mm), 30C
ol o]FEAL 75% acetonitrile, AZ7]+= 50CoA RIZ, %52 1.6 mL/min
2 393, FYHS 10 wLE stk Sucrose, maltose, glucose,
fructose(Sigma Co. MO, USA)E sxHE 3Adle] TF8INS A %3 & 7
Aste] AFAS Ao ol mel 433l tH(Korean Food Industry
Association, 2002).

3) Hue, intensity ¢ A=

AEE 27 420 nm, 520 nmelA FFE=E 543t hues 420nm/520nm
°] W& 2, intensity: 420 + 520 nm9] Fo= FArh MEE L, a b FoE
hunter colorimeter(Model TC-3600, Denshoku Co., Tokyo, Japan)Z ©]-&3}¢]
=4 319 tH(Zoecklein, 1990).

4) dgEs FqF

Y2718 ddste] 100 mLe] B2 771FE 7tGd F, 57l SR 4
&8 wol 2542 100 mLE A s FAHAAS o859 =HsAHJoo et
al., 2000).

5) 713 #4

B2 75 10 g& SRR 5 3|Mete] AlmE ARSESITH Oxalate,
tartarate, malate, lactate, acetate, citrate, succinate, fumarate ¥ 3% (Sigma
Co. MO, USA)& sxd= 3Aste] xF8&dES Axd = HPLC(Hewlett
Packard 1100, Palo Alto, USA)Z2 4], A&AS #Adste] A=t 4
Z7A& AY Prevail Organic acid 5u (250 x 4.6mm), 25Co]H, o] 54L& 25
mM KHsPO4(Phosphoric acid pH 2.1), 7% 7]+=DAD(diode array detector)=
74 210 nm, %2 1.0 mL/min, FY S 10 pL=Z A THAOAC, 1995).

2 "AE AY
1) 89 AT
B2 37159 AdFE YM agar WA (Difco, USA)E ©]-&3F4 pour
plate counting method® 27ColA 48417t wjksle] ER o AHFFE A
3} tH(Zoecklein et al, 1990).
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’ Fresh fruit of Bulro Kugi |

’ Dried fruit of Bulro Kugi |

’ Fresh fruit of Bulro Kugi |

] Dried fruit of Bulro Kugi \

| ! ! J
‘ Selection and washing | ‘Adding water (Kugi : water = 2 : 8)| ‘ Selection and washing | ‘Adding water (Kugi : water = 2 : 8)‘
| l ! !
‘ Blanching (90°C / 40sec) | ‘ Crushing |
| ‘ Extraction (50C / 2hrs) | ! ‘ Extraction (50°C / 2hrs) ‘
‘ Pressing | ! | Adding water (Kugi : water = 2 : 8)| !
! !

Adding Vitamin C 0.25%,
Metaphosphoric acid-Na
[HPOs)s-Na] 0.1%

Adding Vitamin C 0.25%,
Metaphosphoric acid-Na
[HPOs)s-Na] 0.1%

Adding Vitamin C 0.25%,
Metaphosphoric acid-Na
[HPOs)s-Na] 0.1%

Adding Vitamin C 0.25%,
Metaphosphoric acid-Na
[HPOs)s-Na] 0.1%

| !

‘ Filtering | ‘ Filtering
!

‘Adding water (Kugi : water = 2 : 8)| I
|

\ Adding 10% SO, 100ppm |

\ Adding 10% SO, 100ppm |

\ Adding 10% SO, 100ppm |

\ Adding 10% SO, 100ppm |

| Brix check

| Brix check

| Brix check

| Brix check

‘ Adding sugar (21°Brix) |

‘ Adding sugar (21°Brix) |

‘ Adding sugar (21°Brix) |

‘ Adding sugar (21°Brix) ‘

| ! ! J
‘ Adding vitamin complex | ‘ Adding vitamin complex | ‘ Adding vitamin complex | ‘ Adding vitamin complex ‘
! ! !

‘ Inoculation Saccharomyces cerevisiae |

‘ Inoculation Saccharomyces cerevisiae |

‘ Inoculation Saccharomyces cerevisiae |

‘ Inoculation Saccharomyces cerevisiae ‘

‘ Fermentation (20 + 0.5C) |

‘ Fermentation (20 + 0.5T) |

‘ Fermentation (20 + 0.5C) |

‘ Fermentation (20 + 0.5T) ‘

|

!

!

J

| FKJ |

| DKJ |

| FKJS |

| DKJS |

Fig. 1. Procedure of Bulro Kugi-Ju.
FK]J: Fresh Kugi-Ju, DKJ: Dried Kugi-Ju, FK]JS: Fresh Kugi-Ju with skin, DK]JS: Dried Kugi-Ju with skin
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Jal B e = R

D ZF s &F
Folin-Ciocalteu % (Zoecklein, 1990)& Al&3le] B2 G779 F ¥H&=
steks =Asgth AR 1 mLdl 579 60 mLE 718}, Folin—Ciocalteu’s
reagent 5 mLE H7}ste] 30%7F wrSAIZIth 15 mLe ¥3} NaxCO; &%
Z5tete] Ao A 2A17F WA H, 765 nmol A FHEE FAHST FHE

BFEv gallic acidE ol&3te] 243 HAIFRHOZRE mg/l GAEZ 3
O:

rE‘:o

2) @&4k3t 43 (Ferric thiocyanate method)

Mohd Zin 5¢ "¥(Mohd Zin et al, 2002)°] uwe} AlE 4 mLol
ethanolell =¢<1 251% linoleic acid 41 mLE t©Ys3lx, 0.05 M phosphate
buffer 8 mL (pH 7.0), =F3F 39 mLE 93t} o] screw tubed] Yol 5
AE B 45T FaddA m#psitl ¢ &4 01 mLe 75% ethanol 9.7
mL%} 30% ammonium thiocyanate 0.1 mLE t©3tc}l. 3.5% HCloll =<1 0.02
M ferrous chloride 0.1 mLE %22 $ A &3] 3% FH ol 500 nmol A &3
4%t} Control® &F#%=7F Hdjel =& wj7hA] 244 7kntct v%’*%
gk At

Ay ﬂll

Antioxidant activity (%)
= [100 - {(product extraction oxidation index t-maxhr

/ control oxidation index i=maxhr) % 100}]

3) Superoxide radical scavenging activity

22 F7|F9 gikst g3E A3’ 938 hypoxanthin-xanthin
oxidase(HPX-XOD)A| Aol ESR(electron  spin  resonance, Model
JEOL-JES-TE 200, Japan)Z =743tk 01 M Kpi buffer (pH 7.4) 181
pL, 5 mM DTPA(diethylene triamane penta acetic acid) 2 pL, 9 M
DMPO(5,5-dimethyl-1-pyrroline N-oxide) 4 pL, 50 mM xanthine 4 pL,
100 uM catalase 2 pL, 25 unit xanthin oxidase 2 ulL® Al& 5 pL&
microtubed] ¥o] Z E3tsto] 28 ZFo] ESRE =439t 2k radical peak
7} control peakell H]s] Fold AHme] nE AAEe] e T (Mitsuta
et al., 1990; Sato et al., 1996; Lissi et al, 1995).
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Scavenging activity (%)
= [100 - {(sample peak height / control peak height) x 100}]

4) Hydroxyl radical scavenging activity

22 37159 hydroxyl radical scavenging activityE® =A43}7] 93] 0.1
M Kpi buffer(pH 7.4) 183 uL, 10 mM EDTA(ethylene diamine tetra acetic
acid) 4 pL, 9 M DMPO 2 pL, 20 mM FeSO4 2 pL, 5 mM H0: 4 pLe} Al
% 5 uLE microtubed] ol & EF3Fle] 28 Fo ESRModel
JEOL-JES-TE 200, Japan)=® =73} th(Mitsuta et al., 1990; Sato et al.,
1996; Lissi et al., 1995).

v}, Polyphenolic compounds #4]

T ethyl acetateE Z33t ¥ ethyl acetate &
HA4S 33 WHES}Y] ethyl acetate FEES 3

3 ofiste] 3 MFFEH7](B0C)2 e FF3 & A
A pH 3.0 WEE & =213 15 v/v/v) 10 2

pmz o] %3 vE HPLCEZ FAskgith o o #4x2312 HPLC(Hewlett
Packard Co., USA)Z ZA#H Hypersil ODS (250x4.6mm, Hewlett Packard Co.,
USA), 25+ 40Co]H, o] 542 acetonitrile : acetic acid : methanol : H-O
(113 : 5 : 20 : 862, v/v/v/v), A&7+ DAD(280 nm), %<2 1.0 mL/min,
A& 20 uLE vl Gallic acid, procatechuic acid, catechol, catechin,
chlorogenic acid, caffeic acid, epicatechin, syringic acid, 4-methylcatechol,
p-coumaric acid ¢ ¥ 3% (Sigma Co., St. Louis, MO, USA)S sL=¥ZE %
Agh & AFAs At A

Ab 871 AR R U 9E 24

ANEE TAdstste dAFZFS HTF F ol FY FIAPES liquid-liquid
extractiond}®]  dichloromethane 100 mlLAo=®E 33 F=3 =
Kuderna-danish Concentrator® 0.2 mL%Z &% % 100 ppm [-pinene 0.1 mL
£ FH7Msled GC/MS(Hewlett Packed 6890 GC/5972 MSD, Palo Alto, CA,
USA)Z BA43tgtt. ZdS INNOWax(crosslinked polyethylene, 60.0 m X
025 mm x 025 pm)ol™, A7 &%= 40T/ 2minolA 5C/min <=5 3}

- 183 -



o] 230ColA 2083 AAISAT) Inletd] =%+ 250C, A&719 %+ 28
0ColaL, o542 AF7FAE 1.2 mL/min £=2 FYAZ T Split modet:
split flow 13 mL/min® 3}% 1, ion source:x El(70eV)olH Fd =S 2.0 mL
2 gt 281 GC/MS B oz A8 mass spectrumS GC/MSY AZE
dol2 WAE Wiely libraryet Hlasle] A4t on, 44 YigsHow
2E3 9 HKim et al., 1998).

o, BEAA
1) Panel AR 2 BAF 4

E2 715 g3 e gigk 5AREAS flgk B Akl gl shEE
hal A Egdgsty 158 S Adstd B2 ) FE AAste &9 ogre 2
T =7 dojEs YdEs st 1 ¥ EES F3to] character notes
o] AAZ AAsEAT. Table 29 o] FFEdS A, $dS 33 4
AlstAtt. ol 5ol Al AAE ZH7he] & f&] =7 AEE oFd HEe
FHoz ZA Are $Fo2 3to] 15 cm Aol ®ASHA sta &5 2
B 98 AdeowiE FIAAY AR s 243 T A7 A 2
BE A9 1379 dolE 2, HAF Z3E SAS program & Ab&Ste] E4F
EX(ANOVA)S 2 A3k 3 Duncan’s multiple range testoll ¢& Al & 719
2}ol 2 A=3st1 QDA(Quantitative descriptive analysis) diagram = A
sto] A=A BAF 2AHoR ZdstdtHLee et al, 1999; Del Caro et al.,
2004)

ETEdz AFEs A EFAYE AREEYT HA 7S T=
(threshold value)ol 3T 3st= 4S FFHT o ddEodA ATt
(Galan-Sodevilla et al, 2005). Table 2= &= T7|F9 ZFE24e £7H9

TEs HERIT

2, B AIA

e AYPE 33 whEste A on, SAS(SAS 82, Cary, North
Carolina, USA)E o] &3le] EAFEA(ANOVA)Z} Duncan® YsHAAA
(Duncan’s multiple range test)'H 2.2 #x& HSsAT)
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Table 2. Composition of reference standards

Attributes Reference
Orange
Color Yellow
Brown
S ; Vanilla flavor HFO4-0262, 3 drops in 100 mL 12% ethanol,
wee
SAMHWA flavor & fragrances Co., LTD. KOREA
Yeast flavor, 3 drops in 100 mL 12% ethanol,
Flavor Yeast
SAMHWA flavor & fragrances Co., LTD. KOREA
. Ethanol, 100 mL 12% ethanol,
Alcoholic .
Acros organics, New Jersey, USA
Sweet Sucrose 10 g/L, Sigma Co. MO, USA
Bitter Caffeine, 0.003 g/L, Acros organics, New Jersey, USA
Acid Citric acid, 0.2 g/L, Sigma Co. MO, USA
Taste
Salty Sodium chloride, Sigma Co. MO, USA
Astrigent | Phenylthiocarbamide, Sigma Co. MO, USA
Alcoholic | Ethanol, Acros organics, New Jersey, USA
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2. 43 & nF

7t & A& 4

1) pH

B2 75 2w A F pH WIE Fig. 19 YR 271 715
pH+ FKJ, FKJS, DK]J, DKJS7F 747} 4.1, 4.1, 44, 45 oldaL, #g Z7]9|
Haste] g 8AAFE LEVE B wizbA] ZH7F 34, 3.7, 3.9, 40 o S
et Choi 5 (Choi et al, 1996)2] A3} A7k ZHF e ek
S Utetal AgoR Hush & wEAzl 7714 #9 pHE 35459 ¥
gov, AF7AbE Hdhe] Fad PUIAES 447482 veh & A

2 F7IAFe; v e AY R =S A E YERT

N
o

OIUI

O

e

pH

0 10 20 30 40 50 60 70 80 90
Days

Fig. 1. Changes of pH during Bulro Kugi-Ju alcohol fermentation.

Means = SD. FK]J: Fresh Kugi-Ju, FK]S: Fresh Kugi-Ju with Skin, DK]J: Dried
Kugi-Ju, DK]JS: Dried Kugi-Ju with Skin
2) ¥=(Brix), B &%, 3 £4
o] W3lE Fig 29 #Zo] B2 F7F %7] 9EE 21.0° brix L,
vy A4 F Zise] @E 09A FKJE 7.2° brix, FKJSE 7.3° brix, DK]
© 84° brix, DKJS& 11.0° brixE YWEMATE Sucrose®] &3] wWst=
Fig. 29 "yetl e FKJ= %7] sucrose $F#Fo] 107.0 g/LolAd W& A
Fraste] waE 694 850 g/L, WE 2894 23.0 g/L& ‘/}E‘rLHC”"’ FKJS

g %7] 550 g/L, 2&E 694 200 g/Lo IS el oew, wg 28

s o{N
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Adx 53 g/LE JeErer, DKJE ©& %7] 550 g/LolA 2aadg F
Zastel HE 694 21.0 g/L, ¥E 2894 6.3 g/L, DKJS+ & %7] 730
g/Loll o F2A3] 7aste] wHE 6UA 110 g/Le IS By, vF
2894 27 g/Le2 L& 80¥Aol= dme wHart FREHALH

Glucose®} fructose &< WM3lE= Fig. 3o Yo, wa %7] glucose
o] =2 FK]J, FKJS, DKJ, DKJS7F 742t 57.0 g/L, 20.0 g/L, 20.0 g/L, 24.0
g/L dlA, 48 %7] 3243 #A23de] wa 1294 zZ+z 130 g/L, 3.0 g/L,
30 g/L, 40 g/Le s wx &a 60¢A ZE 7|5 A glucose?
shaFo] Abetlith wE %x7] fructose?] 2 FKJ, FKJS, DKJ, DKJS7F 2+
7+ 50.0 g/L, 35.0 g/L, 35.0 g/L, 49.0 g/L& YEINJ L, FKJE A 2g 7]
FE 23 27 243 gieteE 4IdS B FKJb TE 1094 380
g/L, @& 3294 72 g/L2 #Arson FKJSE 2@a 1094 80 g/L, g
& 2294 38 g/L&E 743k, DKJ9 DKJSE= 2 1094 2+ 12.0 g/L,
45 g/Lo &S Bt L F 64940 HErt FEHATH

U‘.

Fl

3) Hue, intensity, A =

Hue¢}l intensity®] ®3}E Fig. 491 YeRdSt B2 #7592 &g %7]
huet: #4de 4¢SS B3, HF 10458 2E 209714 S7tsks &S
Holtprt frasta, tA] Frtske A E%it} FKJ= 28 =7] 11.0, =&
1044 101, &5 1844 1025 YENRSI g 809 A 1362 YUEFHSITH
FKJST & %7] 109, &8 10€4 9.9, ‘?:_LEL 1844 100, ¥& 80¢A 145
= Yeligdth DKJE 2& %27] 159, ¥& 1094 135, &8 1894 127, &
2 80¥94 1875 uEMHRIT DKJSE & %7] 180, ¥ra 10¥4 129, ¥ 3
18474 1588 HAx, ¥g 0494 1905 YEINAY. Intensitys= W& %7
St A3ds Holvrt #Hastla, wE 2094 tAl SrketH ot 3Haeks
EAY FKJE #8 x7] 66, &8 1244 259, &8 20¢4 1558 R

o=
Aom g 0dA 166S LERNAT FKJSE @E %7] 15 28 1294
165, g 2094 9.1 Yepgor, &g 80UA 655 Rt DKJ= &

mlo Fols

Z7] 14, &35 1294 280, &5 2044 1602 HI}ow, @wE 80dAA 127
el A Y. DKJSE & %7] 97, 23 1294 285, w& 2094 211, &5
094 16.0o= Yebgtl L, a, b 3 Fig. 591 YeEF T Choi 5(Choi et
al, 1996)°] A¥= Lk aghe] Agdol et HAEI bgkS S7hE o] A

.

AN Be AAE adn FAEE FAEdEd, B A"l A L
a bikol BF RE F F/4EH] W, ANE, FAES wE 2 S @

—}l: )\}\}J\q—
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24
22 l —@- FKJ

203 —¥— FKJS
-0 DKJ
18 ! DKJS

-

Brix degree
S

0 10 20 30 40 50 60 70 80 90

Days

-@- FKJ

—¥— FKJS

-0- DKJ
DKJS

Sucrose (g /L)

Fig. 2. Changes of brix and sucrose contents during Bulro Kugi-Ju

alcohol fermentation.

Means = SD. FK]J: Fresh Kugi-Ju, FKJS: Fresh Kugi-Ju with Skin, DKJ: Dried
Kugi-Ju, DK]JS: Dried Kugi-Ju with Skin
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70

—@- FKJ

—¥— FKJS

-0- DKJ
DKJS

Glucose (g/L)

VA YAVaVIVa VeV e
60 70 80 90

—&- FKJ

—¥— FKJS

—©- DKJ
DKJS

Fructose (g /L)

' v O GGOCT—
0 10 20 30 40 50 60 70 80 90

Days
Fig. 3. Changes of glucose and fructose contents during Bulro

Kugi-Ju alcoholfermentation.

Mean *= SD. FK]J: Fresh Kugi—Ju, FKJS: Fresh Kugi-Ju with Skin, DK]J: Dried
Kugi-Ju, DK]JS: Dried Kugi-Ju with Skin
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30

—@- FKJ
—¥— FKJS

25 —©- DKJ
DKJS

Hue

90
Days

50

—@- FKJ
—9y— FKJS
-0- DKJ

DKJS

40 -

Intensity

0 10 20 30 40 50 60 70 80

20
Days

Fig. 4. Changes of hue and intensity during Bulro Kugi—Ju alcohol
fermentation.

Mean = SD. FK]J: Fresh Kugi-Ju, FKJS: Fresh Kugi-Ju with Skin, DK]J: Dried
Kugi-Ju, DK]JS: Dried Kugi-Ju with Skin
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After

Before
40 40
é’ 30 E 30 —
g 20 g 20 B
DT I H =10
0 0
FKJ FKJS DKJ DKJS FKJ FKJS DKJ DKIJS
40 40
L 30 %) 30 1
= =
g 2 S 20
S 10 S0 ¢ % N
0 0
FKJ FKJS DKJ DKIJS FKJ FKJS DKJ DKIS
40 40
E 30 g30
ﬂ p—
s 20 < 20
= 2
i BN | i RIN
0 | | | O | | |
FKJ FKJS DKJ DKJS FKJ FKJS DKJ DKJS

Fig.5. L,a,b hunter colorimeter of Bulro Kugi-Ju before and after alcohol

fermentation.

FK]J: Fresh Kugi—Ju, FK]JS: Fresh Kugi-Ju with Skin, DK]J: Dried Kugi-Ju,
DK]JS: Dried Kugi—Ju with Skin
L : degree of lightness (Black 0 <> 100 White); a : degree of redness (Green — <> +

Red); b : degree of yellowness (Blue - < + Yellow)

o]l W3l Fig. 69 vetdilen, daaidyd F d=9 d &
Aol og&e] geFo] FUheAth. FKJ, FKJS, DKJ, DKJS<9]
o g 1094 7z 9.0%, 7.8%, 9.0%, 85% = EMWTH wE
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809A FKJ+= 13.2%, FKJS+ 13.7%, DKJ+ 12.2%, DKJS+ 115% 9] ol &
= e YEhddTh

Ethanol (%)
‘Q;..:%

ad —@- FKJ
—¥— FKJS
2§ —©O- DKJ
‘ / DKJS
0 , , . . . . - -
0 10 20 30 40 50 60 70 80 90

Days

Fig. 6. Changes of ethanol contents during Bulro Kugi—Ju alcohol

fermentation.

Means = SD. FK]J: Fresh Kugi—-Ju, FKJS: Fresh Kugi-Ju with Skin, DK]J: Dried
Kugi-Ju, DK]JS: Dried Kugi-Ju with Skin

5) 713k B4
22 375 5714 dES Fig. 79 JERQT wE A FKJY §714
e 100 g¢ B lactate”} 3,03024 + 3151 mglZ 7FE =4 UERow,

citrate”’} 23.29 + 0.37 mg, tartarate’} 22.78 + 0.35 mg +=° =2 YEET]
Acetate, oxalate, malate, succinate, fumarate®] %2 27 13.90 £ 0.22 mg,
12.82 £ 0.07 mg, 568 + 0.05 mg, 294 + 0.05 mg, 032 + 0.00 mg=S HA}th
g T FKJY #7014 32 100 g 9 lactate™ 3,181.05 + 33.08 mgo =
Aap ol 7HE =& S UERA f7]Ael 1| acetate 12247 + 1.96
mg, succinate 90.65 + 1.41 mg, citrate 45.38 + 0.73 mge] «2o =2 = A YE
Wl Malate, tartarate, oxalate®] 32 2tz 2482 + 023 mg, 794 + 012
mg, 342 * 002 mgs HJT FKJY ZadA FolAd F7kst f714k2
malate, lactate, acetate, citrate, succinate®]™, oxalate, tartarate, fumarate<]
sheke A3kt FKJSO W& A lactate, citrate, oxalate®] %<& 100 g

fo
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9 Z+ZF 231837 + 24.11 mg, 36.38 + 0.58 mg, 22.71 + 0.35 mg, 1454 + 0.07
mgS X I, malate, succinate, acetate, fumaratex 100 g 3 Z}Z} 9.88 +
0.09 mg, 6.73 £ 0.10 mg, 3.95 + 0.06 mg, 0.16 + 0.00 mg? o2 v}tElYLTE
g & FKJS9 #7114k g8 lactate®} succinate, acetate®] $F#o] 100 g
T 3,34354 £ 3477 mg, 91.28 £ 141 mg, 6795 £ 1.09 mg &= YETH
Citrate, malate, tartarate, oxalate:= 100 g & ZZ 41.67 £ 0.67 mg, 28.08 =
0.26 mg, 1627 + 025 mg, 314 + 0.02 mg& YeEFNATE FKJSO 2a 74
= f714e] W3lE malate, lactate, acetate, citrate, siccinate®] %2 =7}
31, oxalate, tartarate, fumaratex= 1 3Fo] FrAHo] FKJeF 22 A
Bt #8 d DKJ+ lactate®] 7ol 100 g T 257092 + 26.74 mgo
7F =4 YElst o) citrate 156.99 £ 251 mg, tartarate 7043 + 1.09 mg,
malate 27.86 £ 0.25 mg succinate 25.26 £ 0.39 mg, oxalate 17.42 £ 0.09 mg,
acetate 10.35 + 0.17 mgS XAt TF Fo= lactate 2,519.70 + 26.20 mg,
acetate 237.22 + 3.80 mg, citrate 235.15 + 3.76 mg, succinate 137.36 + 2.13
mg, tartarate 24.07 + 0.37 mg, oxalate 10.38 £ 0.05 mg, malate 951 £ 0.09
mgd <o 8 yElyth DKJo a4 = acetate, citrate, succinate®] 3FaF
2 ZF7Fek WHA | oxalate, tartarate, malate, lactate, fumarate® 7433t}
DK]Se w8 A {7]4HS lactate’} 1,467.72 + 1526 mgo 2 71 EgoH,
citrate, acetate, tartarate, succinate, malate, oxalate, fumarate’} Z}Z} 8152 +
1.30 mg, 7499 £ 1.20 mg, 5446 + 0.84 mg, 2471 + 0.38 mg, 18.34 + 0.17
mg, 1393 + 0.07 mg, 0.78 + 0.01 mge o2 eyt ¥wE F9o DKJS+
lactate, acetate, citrate’} Z+7} 1,059.73 + 11.02 mg, 362.99 + 5.81 mg, 284.90
+ 456 mgo] ] I, tartarate, succinate, oxalate, malate®] &#o] zZ+z} 13756 +
2.13 mg, 67.86 + 1.05 mg, 19.00 £ 0.10 mg, 1543 = 0.14 mge] £o = e}
wJtl DKJS9 W& ¥4 = oxalate, tartarate, acetate, citrate, succinate®] 3t
o 271891 3, malate, lactate, fumarated I HFS 7439 th. Fumarate:
FKJ, FKJS, DKJ, DK]JS¢] & Az wgua Fo| 1 stdo] mF 743}
Ak 2 AFE A9 #F d 7|8 HoNA lactated] FEFol =A UERG A2
FEATIE =F0] HHo] | GHA FEete] wE 9] lactate ol =
Al vebd Ao AzbE

ol
il

ko
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Fig. 7. Organic acid contents of Bulro Kugi—Jju before and after

alcohol fermentation.

Means = SD. FKJ: Fresh Kugi-Ju, FKJS: Fresh Kugi-Ju with Skin, DKJ: Dried

Kugi-Ju,

DK]JS: Dried Kugi-Ju with Skin
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o s A

Saccharomyces cerevisiceE FZ3 EZ F7|F9 ASITAES Fig. 89
et FKJE %716 2.8x10° cfu/mL 2 #E 694 1.1x10° cfu/mL =
ARAE e, 2E 80Y A 1.3x10° cfu/mL = #A3d%th FKJSE
Z710 1.1x10%fu/mL = HE 1497 66x10° = XS G, L&
802 A 7.8x10° cfu/mL = #ZA3Ath DKJE 719 25x10° cfu/mL = 2
& 894 32x10° cfu/mL 2 HIAE JerHQx, wE 8094 45x10°
cfu/mL 2 #4stgth DKJSE %710 3.0x10° cfu/mL = L& 497
1.8x10° cfu/mL 2 H1AE e, ¢& 80U 46x10° cfu/mL = 1}
E} LT

2. Fistg =34
1) & dE &%

B2 J7|FY das o VI w0 T odle @ wske Fig.o 9
UeEtiAdth FKJE %71 141833 mg/L GAE® daolr g 2294
1,560.00 mg/L GAES. 2 F7tetithrh w& 3494 1,360.0 mg/L GAES =
st E 0¥ A 1,493.33 mg/L GAEC] dHaks yeh . FKJSE
%7] 1,126.67 mg/L GAES] $&S Bia, g 2294 1,693.33 mg/L GAE,
g 3494 1,361 mg/L GAES &S dErd, TdE 80dA 1,710.00
mg/L GAE®] ¥#S w3tk DKJE= %7] 1,890.00 mg/L GAEClA 23& 20
ol m 232667 mg/L GAES.® Z7}etth7t wE 329 1,.845.00 mg/L GAE
o Zastglom wE 80UA 2460.00 mg/l. GAES.Z Z7stdth. DKJS
= %7] 190167 mg/L GAE®] %S wdx, vFE 1494 229700 mg/L
GAE, 2& 2094 199333 mg/L GAE®Z ZAstla, wa 8094 2468.33
mg/L GAE® %S Yetddith & 22 37|59 g3 dg Fof F
H iz Table 1 o] Yeld RAF o] AR The] 9ojA &= DKJS > DKJ
> FKJS > FKJ £o& 71 o] =gth(p<0.001).
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91 —-©@- DKJ
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0 10 20 30 40 50 60 70 80 90

Days

Fig. 8. Changes of viable cell number during Bulro Kugi-Ju alcohol

fermentation.

Means = SD. FK]J: Fresh Kugi-Ju, FKJS: Fresh Kugi-Ju with Skin, DK]J: Dried
Kugi-Ju, DK]JS: Dried Kugi-Ju with Skin
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Total phenolic content (mg/L GAE)
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Fig. 9. Changes of total phenolic content during Bulro Kugi-Jju alcohol

fermentation.

Means = SD. FK]J: Fresh Kugi-Ju, FKJS: Fresh Kugi-Ju with Skin, DKJ: Dried
Kugi-Ju, DK]JS: Dried Kugi-Ju with Skin
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Table 1. Total phenolic content of Bulro Kugi-Ju

Total phenolic content (mg/ L GAE)

Concentration

*%) FKJ FKJS DKJ DKJS

5 92.12%+ 27.77 25.45° + 18.18 70917 + 24.05 89.09%" + 36.36
10 146.67" + 36.74 20424+ 2624 307.27"+ 50.62  195.15% + 13.89
15 301.21™ + 27.77  364.85™ + 2777 373.94™ £ 2922 431.5™ + 69.43
20 502.12" + 13.89  602.12 + 37.85 632.42 + 13.89 623.33' + 22.88
40 938.48" + 18.92  853.64' + 3636  1029.39%" £ 18.92  1035.45%" + 24.05
60 1126365 £ 9.09  1208.18" + 2727  1444.55° + 18.18  1526.36° + 9.09
80 1490.00° = 9.09  1596.06" + 139.16 1977.88"™ = 137.67 2014.24" + 82.49
100 1893.03° £ 189.46  1965.76° = 72.92  2129.39° £ 107.69  2183.94* + 45.76

Means += SD. Means in the same row with different letters are significantly different

by Duncan’s multiple range test (p<0.001). FKJ : Fresh Kugi-Ju, FKJS

. Fresh

Kugi—Ju with Skin, DK]J : Dried Kugi—Ju, DKJS : Dried Kugi-Ju with Skin

2) #1s ad

Fig. 109 =

Ferric thiocyanate ol o3 E=2 F7]F9 Iditstay&s
A

webA T 71539 FEs) 20%, 40%, 60%, 80%, 100% o w FKJe| &
stele 747} 3676%, 48.12%, 4827%, 61.81%, 97.26%°]11, FKJS: 77
49.18%, 57.29%, 97.26%, 97.31%, 97.26%%1.<.m, DKJel A=

Z}7} 83.34%,

93.656%, 97.74%, 96.91%, 96.44%<) Ao =2 YeEpwta, DKJSE 727 94.81%,
95.36%, 89.76%, 88.50%, 85.27% °| #FAtst=E & JERWITh A rE A ®o
gatateg o] o] A YERETHpP<0.001). Fig. 11ol= & #Hl= ) dtste
o] #AE Yetld e, & ds 2 kst o] o AadAE B
tH(p<0.01).
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Fig. 10. Antioxidant activity of Bulro Kugi-Ju.

Means + SD. Means with different letters are significantly different by Duncan’s
multiple range test (p<0.001). FKJ: Fresh Kugi-Ju, FKJS: Fresh Kugi-Ju with Skin,
DK]J: Dried Kugi-Ju, DK]JS: Dried Kugi-Ju with Skin
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Fig. 11. Correlation relationship between total phenolic content and
antioxidant activity of Bulro Kugi-Ju.

FK]J: Fresh Kugi-Ju, FKJS: Fresh Kugi-Ju with Skin, DK]J: Dried Kugi-Ju,
DKJS: Dried Kugi—Ju with Skin

3) Superoxide radical scavenging activity

3Aksl 3= superoxide radical®}t hydroxyl radicalS AAAAA HAEo
ola Z}7}9] radicale &7dte T8-S dolr izt 3tojtd. Z47bo] radical> v
- EorA3ly] wjiEo] DMPO(55-dimethyl-1-pyrroline N-oxide)E ©]-&3}]
radicals ¥ 3 3lo] A5 S ZAH3 ksl B4S HulER S W a2 A =
oA i 22 A AfFHduFE 2ARNE FHF F Ak Superoxide
anion radical® xanthin/xanthine oxidase®] 2|d|A Ao ¥H=d], ¥-& &7}
- w2eg Bokdgsitt, 1l DMPOEE E3& o 438l4 A% radicalS
A A trapping 35 ©] ESR(electron spin resonance)s ©]&3 o] A5 E &
AstA "ok o] o F&Hol&& AlASHY] 984 DTPA(diethylene triamane
penta acetic acid)E F7FAZ 1L, superoxide radical> A]7to] Aol whg}l }Aak
stea s 2ol At ditel ol& AAATZIZ] 98] catalaseE FH7FeFA

Fig. 12+ <3& 23§ Ay 3o B2 3759 superoxide radical *ﬂ&ﬂroﬂ

fot
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w3k Ao, daE wE Mo 7715 500 ppm F&= oA superoxide radical
o] 2AENE FKJAAE 1667%01905, FKISIIAE 2AFH7F gl Ao
vERs o m. DKJ= 8.08%, DKJSOl A= 6.57%°] superoxide radical 27 & 3&
B3 1000ppm FEANNE BE Amold 50% olehe] we 27 &3S e}
Witk Alg zlo] 9dolAE FKJ>DKJ>DKJSe A& superoxide radical
scavenging activity7} E=3}tH(p<0.001). vt L7 Wg Fo 500 ppm =
o] B8 F7159 superoxide radical 27 &¥E FKJAME  865%¢ &¥7}
A3, FKJSE 765%%] A& E YEWAL DKJ= 45.0% ¢ &AASHE
Yel 3, DK]JS+ 43.4%9] superoxide radical 27 &3S K.t} Superoxide
radical 2782 FK]J > FKJS > DKJ > DKJS9 A= =929 (p<0.001),
500 ppmol Al E2 F7]Fe] 472 g I35 9 superoxide radical 2AEIHE
e E, dxae BF Fol &7 FHF 22 AR YEuY Figo 132 &
AE TR F 77159 Cos HERHAT. FKJ7F 4262 ppm, FKJS 206.89 ppm,
DK]J 818.80 ppm, DKJS 1,217.33 ppm2.& FKJ9| IC5 ¢ T=7F 73 o} o
2 N3 Et =& superoxide radical 274 &EHE 717 Ao w vEhtow, 1)
&) 3F3l= ESR spectra= Fig. 14 v glct.
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Fig. 12. Superoxide anion radical scavenging activity of Bulro Kugi-Ju
before and after alcohol fermentation.

Means with different letters are significantly different by Duncan’s multiple range test
(p<0.001). FKJ: Fresh Kugi-Ju, FK]JS: Fresh Kugi-Ju with Skin, DK]J: Dried
Kugi-Ju, DK]JS: Dried Kugi-Ju with Skin

4) Hydroxyl radical scavenging activity

Gz:e BF Ay Fo B2 Fr1F9 Hydroxyl radical 2A &S ## ESR
spectrat Fig. 15, Fig. 16°] ZZ} yeth Hydroxyl radical fenton
reaction®l 2|3]A] AAJo] =], ©] radical G E<QHAS7] wliEol DMPOZ
trapping 3F°] ESRZ 1 213 & &A%t} ¢z dg o EZ F7]F9
hydroxyl radical 24 &3+ 2 F=7F 1,000 ppm € =, FKJ, FKJS, DKJ7} z+
7} 571%, 25%, 86% o2 UEwki, DKJSE 1 @il 9= Aoz ey
3, dHFL Iy Fo BEF 7|59 hydroxyl radical 2A& = I FET}
1,000 ppm 9 ®w FKJ, FKJS, DKJS7} Z12F 61.4%, 59%, 4.7% = WEsoH,
DKJe &aAZHNE= gle AoE eyt ¢3& 08 d3 $o B2 759
hydroxyl radical 2A&¥E H|usfEE, 47 B& Fo FKJ, DKJSM =
o gy7F S7R wbd) FKJS, DKJOlA = st th(p <0.001).

>
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Fig. 13. ICso superoxide anion radical scavenging activity of Bulro
Kugi-Ju after alcohol fermentation.

FK]J: Fresh Kugi-Ju, FK]JS: Fresh Kugi-ju with Skin, DK]J: Dried Kugi-Ju,
DK]JS: Dried Kugi-Ju with Skin
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DK]JS 500 ppm

Fig. 14. ESR spectra of superoxide anion radical of Bulro Kugi-Jju
before and after alcohol fermentation.

The conditions of ESR analysis : Microwave frequency 9.416270 [GHz], microwave
power 1.00 [mW], modulation amplitude 0.1 [mT]

FK]J: Fresh Kugi-Ju, FK]JS: Fresh Kugi-ju with Skin, DK]J: Dried Kugi-Ju,
DK]JS: Dried Kugi-Ju with Skin

100
— Before
3. 8
TES
=y 60 |
== 20 c b
o L mmmm . N
FKJ FKJS DKJ DKJS
Concentration (1,000 ppm)
100
— After
S .~ 80 .
= J
E aé 60
= =
o=
csE 40
%3
jus) 20 b ¢
0 7 .
FKJ FKJS DKJ DKJS

Concentration (1,000 ppm)

Fig. 15. Hydroxyl radical scavenging activity of Bulro Kugi-Ju before
and after alcohol fermentation.

Means with different letters are significantly different by Duncan’s multiple range test

(p<0.001). FK]J: Fresh Kugi-Ju, FK]JS: Fresh Kugi-ju with Skin, DK]J: Dried
Kugi-Ju, DKJS: Dried Kugi-jJu with Skin
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DK]J 1,000 ppm

Fig. 16. ESR spectra of hydroxyl radical of Bulro Kugi-Jju before and

after alcohol fermentation.

The conditions of ESR analysis : Microwave frequency 9.416270 [GHz], microwave
power 1.00 [mW], modulation amplitude 0.1 [mT]

FK]J: Fresh Kugi—Ju, FKJS: Fresh Kugi-Ju with Skin, DK]J: Dried Kugi-Ju,
DKJS: Dried Kugi—Ju with Skin

v}, Polyphenolic compounds #4]

B2 J7IFY EYdsE Y #%& Figo 179 YEW A,
chromatograme Fig. 18] Webdidth, @& x FKJE 100 g 2 ferulic acid
0.016 mg, chlorogenic acid 0.006 mg, caffeic acid 0.006 mg, protocatechuic
acid 0.004 mg, syringic acid 0.004 mge] o2 % 0.036 mge =S e
WAar, &8 F chlorogenic acid 0.184 mg, protocatechuic acid 0.035 mg,
ferulic acid 0.017 mg, caffeic acid 0.016 mg, syringic acid 0.013 mg? <<
2 F 0266 mgew TaIY T EYUse o] TUtskdd 2R A
FKJS9 Zg#H= g#FS 100 g 9 chlorogenic acid 0.013 mg, ferulic acid
0.013 mg, caffeic acid 0.005 mg, syringic acid 0.005 mg, protocatechuic acid

0.004 mge 22 F 0040 mgel ¢S BH3, 2E F chlorogenic acid
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0.183 mg, protocatechuic acid 0.040 mg, ferulic acid 0.026 mg, syringic acid
0.023 mg, caffeic acid 0.006 mgd] 22 % 0278 mgl® LHaEHAg = Zg
H=ze sheFo]l FrbekYTh DKJO wE d EEHEe $Ee 100 g 2
protocatechuic acid 0.183 mg, ferulic acid 0.148 mg, chlorogenic acid 0.026
mg, syringic acid 0.016 mg, caffeic acid 0.012 mg, gallic acid 0.003 mgo.=
= 0388 mge HYP, TE F protocatechuic acid 0.869 mg, chlorogenic
acid 0.126 mg, ferulic acid 0.078 mg, syringic acid 0.035 mg, caffeic acid
0.019 mg, gallic acid 0.011 mge.2 % 1.138 mge &HFS Bgorw, WagyA
< EYdlzE o] BF Sk oh

DKJS+ 2® A 100 g 9 protocatechuic acid 0.112 mg, ferulic acid 0.100
mg, syringic acid 0.011 mg, caffeic acid 0.008 mg, gallic acid 0.004 mgo.=
ZF 0244 mgg B3P, TE F protocatechuic acid 1.350 mg, chlorogenic
acid 0.127 mg, ferulic acid 0.071 mg, syringic acid 0.029 mg, gallic acid
0.008 mg, caffeic acid 0.007 mgl.® 3= 1592 mge =S ®tt DKJSY
g A F caffeic acid9} ferulic acidE A& 3 s g2 S7Hs ok
Zg¥H= AE 5 catechol, catechin, epigallocatechin gallate, epicatechin,
4-methyl catechol, p—coumaric acid, rutin= YE}A] gkom FKJ, FKJS
i gallic acid®= $HrebA &2 Ze= yeut By 34 T Zdds Aw
o] thEE =7}8l¢l W, protocatechuic acidE= DKJ9F DKJSol A Eo] Z7}3)
¢ 1L, chlorogenic acid® FKJ, FKJS, DKJ, DKJS =& Al 8dA =7}3519 ).

v FUIAE 2 FUIHE 4

Fig. 199} Table 20 AAIg = &= 7759 7|8 F 84719 &4
o] #ol% o, chromatogram< Fig. 200 YWEl AT Acid® 1570, alcohol
F 107Y, esteri 137, furan¥ 47}, hydrocarbon® 127§, phenol& 670, =L <]
24709 S]] EelHA. wE A FKJY 7|4 8-S acid®, alcoholFr,
estery, furan¥, hydrocarbon¥, phenol®, = ¢ 7|4 o] z+2F 3593 ppm,
0.303 ppm, 0.209 ppm, 0.035 ppm, 1.710 ppm, 0.636 ppm, 0.400 ppm=S EH A o
M, wg F FKJo 7] %e Z+7F 3.871 ppm, 11.695 ppm, 4.588 ppm, 0.100
ppm, 2.868 ppm, 1.217 ppm, 4.223 ppm o8& RE Er|AEo] wraaA F &
7HeE AL & & Addd @' A FKJSY 7] ELS acidF, alcoholF,
hydrocarbon¥, phenolf, = ¢ d7]AdEo] z+z} 1.819 ppm, 0.077 ppm, 1.051
ppm, 0.488 ppm, 0.182 ppmS H oW, ¥g F FKJSO IV acidi,
alcohol¥, esteri+, furan¥, hydrocarbon¥, phenol¥, 1 ¢ 7|4 &0 242
1.707 ppm, 14.190 ppm, 2.916 ppm, 0.090 ppm, 0.770 ppm, 0.602 ppm, 1.337
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o7 9L, acid¥, hydrocarbon® ot 1 9] Sr|AEL waxy £

A 7] ES acidiF, alcoholdr, esterd, furan¥, hydrocarbon¥, phenolir,
a9 7)Aol 247zt 4596 ppm, 0.358 ppm, 0.326 ppm, 0.074 ppm, 1.771
ppm, 0.719 ppm, 0.344 ppm< Hgow g F DKJY Fr|AEES Zz
2.233 ppm, 5.258 ppm, 1.877 ppm, 0.083 ppm, 2.297 ppm, 1.010 ppm, 4.441
ppm 2% acidiFE AT BE FrIdEe] TEAAY F S8kt DKJSY
By A )| EL acidF, alcoholf, esters, furan¥, hydrocarbon®, phenol
o9 Fgr)AEel 77t 3225 ppm, 0.348 ppm, 0.226 ppm, 0.043 ppm,
1.960 ppm, 0.786 ppm, 1.179 ppm< E o, og & DKJSO FrHEL 7t
7} 0.838 ppm, 2.872 ppm, 0.943 ppm, 0.081 ppm, 0.163 ppm, 0.222 ppm, 3.113
ppm ©. & acid¥, hydrocarboni¢} phenoliFol IF71AES LadA F #ax
st 2™ alcoholFr, esterw, furan® 9t 1 9 7| EL S/t 2 &
71 E S 2= acidFE octadecanoic acid, alcoholfi+ 3-methyl-1 -butanol
acetate, esterf+ butanedioicacid diethyl ester$d ot Furan#+
2-furanmathanol, hydrocarbonf+ (E)-2-hexene©]™, phenoliF+ 2,4-bis-
(1,1-dimethylethyl)-phenol & }E}yk
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Fig.17. Polyphenolic compounds of Bulro Kugi-_Ju before and after alcohol

fermentation.

FK]J: Fresh Kugi-Ju, FKJS: Fresh Kugi-Ju with Skin, DK]J: Dried Kugi-Ju,
DK]JS: Dried Kugi-Ju with Skin
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FK]J(Fresh Kugi-Ju)

Before alcohol fermentation
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DK]J (Dried Kugi-Ju)

Before alcohol fermentation

MWD A, Sig=280,4 Ref=550,100 (FLAPHE\FPP53807.D)
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After alcohol fermentation
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DK]JS (Dried Kugi-Ju with skin)

Before alcohol fermentation

MWD1 A, Sig=280,4 Ref=550,100 (FLAPHE\FPP53809.D)
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After alcohol fermentation
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Fig. 18. HPLC chromatogram of polyphenolic compounds of Bulro
Kugi-Ju of before and after alcohol fermentation.

FK]J: Fresh Kugi-Ju, FK]JS: Fresh Kugi-ju with Skin, DK]J: Dried Kugi-Ju,
DK]JS: Dried Kugi-Jju with Skin
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Fig. 19. Volatile flavor compounds of Bulro Kugi-Ju before and after
alcohol fermentation.

FK]J: Fresh Kugi-Ju, FK]JS: Fresh Kugi-ju with Skin, DK]J: Dried Kugi-Ju,
DK]JS: Dried Kugi-Ju with Skin
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Table 2. Volatile flavor compounds of Bulro Kugi—Ju before and after alcohol fermentation (ppm)
Peak Before After
Compound Name
No. FKJ FKJS DKJ DKJS0 FKJ FKJS DKJ DKJS
Acid propanoic acid 19 22263 | 0.007 0 0.011 0 0.012 0 0.027 0.014
Acid butanoic acid 22 24.459 0 0 0 0 0.036 0.041 0.037 0.009
Acid hexanoic acid 33 29.337 0 0 0 0 0 0.394 0.269 0.067
Acid 2-ethyl-hexanoic acid 38 31444 | 0.029 0.022 0.015 0.007 0.046 0.117 0.055 0.039
Acid octanoic acid 42 33.653 | 0.058 0 0.055 0.064 0.160 0.373 0.213 0.041
Acid decanoic acid 53 37.599 | 0.046 0 0.055 0.320 0.135 0.092 0.097 0.022
Acid octadecanoic acid 64 40.122 | 0425 0.541 0.663 0.284 1.175 0.323 0.281 0.065
Acid benzoic acid 65  40.580 0 0 0.036 0.024 0.040 0.019 0.035 0.054
Acid dodecanoic acid 68  41.266 | 0.066 0 0.051 0.077 0.512 0.091 0.234 0.079
4-hydroxy-3-methoxy-benzoic
Acid acid 71 41.941 0.028 0.485 0 0 0 0 0.107 0
Acid (e)-9-octadecenoic acid 73 42.355 0 0 0.811 0 0 0 0 0
Acid tetradecanoic acid 75 45878 | 0.080 0.035 0.083 0.091 0.036 0.025 0.027 0.028
Acid 9,12-octadecadienoic acid 76 47315 0.424 0 1.570 0 1.080 0 0 0
Acid hexadecanoic acid 80 53.164 | 2.279 0.632 1.154 2.260 0.639 0.232 0.851 0.420
Acid (E)-9-octadecenoic acid 83  54.737 0.151 0.104 0.092 0.098 0 0 0 0
sum 3.593 1.819 4.596 3.225 3.871 1.707 2.233 0.838
Alcohol 2-methyl-3-buten-2-ol 8.931 0.021 0.009 0.030 0.026 0.031 0 0.050 0
Alcohol 3-methyl-1-butanol acetate 5 11.243 0 0 0 0 0.061 0.090 0.038 0
continued
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Alcohol 3-penten-2-ol 7 12.348 | 0.059 0.026 0.068 0.061 0.061 0 0.080 0
Alcohol 3-methyl-1-butanol 8 13382 | 0.111 0 0.111 0.108 6.338 7.968 3.014 1.687
Alcohol 2-methyl-2-buten-1-ol 12 16586 | 0.014 0.005 0.014 0.014 0 0 0 0
Alcohol 3-(methylthio)-1-propanol 28  26.719 0 0 0 0.013 0.262 0.292 0.179 0.104
Alcohol myrtenol 30 28345 | 0.019 0.017 0.018 0.018 0.026 0.028 0.024 0.014
Alcohol benzenemethanol 35 30216 | 0.025 0 0.048 0.038 0.032 0.047 0.064 0.152
Alcohol benzeneethanol 37 30981 | 0.022 0.020 0.052 0.061 4.884 6.065 1.809 0.915
Alcohol 1,2,3-propanetriol, triacetate 43 34.094 | 0.032 0 0.017 0.009 0 0 0 0
sum 0.303 0.077 0.358 0.348 11.695  14.490 5.258 2.872
Ester hexanoic acid ethyl ester 10 14.305 0 0 0 0 0.022 0.060 0.020 0
Ester octanoic acid ethyl ester 14 19.637 0 0 0 0 0 0.082 0 0
3-hydroxy butanoic acid ethyl
Ester 18 21.877 0 0 0 0 0 0.034 0 0
ester
Ester decanoic acid ethyl ester 23 24.726 0 0 0 0 0.169 0.027 0.065 0
Ester butanedioic acid diethyl ester 27  25.706 0 0 0 0 0.169 0.332 0.062 0.055
Ester pentanoic acid ethyl ester 31  28.585 0 0 0 0 0.221 0.691 0.069 0.014
Ester acetic acid, 2-phenylethyl ester 32 28.984 0 0 0 0.017 0.066 0.029 0.041 0
Ester hexadecanoic acid, ethyl ester 52 37.330 0.024 0 0.018 0.114 0.926 0.174 0.432 0.193
Ester butanedioicacid diethyl ester 63  39.625 0 0 0 0 1.544 1.237 0.620 0.430
Ester octadecanoic acid ethyl ester 67  40.939 0 0 0 0.025 0.578 0.082 0.214 0.056
Ester 9-octadecenoic acid ethyl ester 69 41476 0 0 0 0 0.136 0 0.053 0
Ester ethyllinoleate 72 42281 0.07 0 0 0.070 0.757 0.168 0.301 0.195
9,12,15-octadecatrienoic acid
Ester 81 54.128 | 0.115 0 0.308 0 0 0 0 0
methyl ester
sum 0.209 0 0.326 0.226 4.588 2.916 1.877 0.943
continued
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Furan 2-penthyl-furan 9 14.149 | 0.022 0 0 0 0 0 0 0
Furan dihydro-2(3H)-furanone 25  25.059 0 0 0 0 0.027 0.037 0.016 0.013
Furan 2-furanmathanol 26 25286 | 0.013 0 0.023 0.022 0.073 0.053 0.067 0.054
5-(hydroxymethyl)2-furancarboxa
Furan 70 42.018 0 0 0.051 0.021 0 0 0 0.014
Idehyde
sum 0.035 0 0.074 0.043 0.100 0.090 0.083 0.081
Hydrocarbon 1-decene 2 9.071 0.073 0.022 0.047 0.052 0.093 0 0.061 0
Hydrocarbon b-myrcene 6 12.284 | 0.012 0.013 0 0.011 0.009 0.024 0.010 0.025
Hydrocarbon 1-dodecene 11 14379 | 0.140 0.058 0.141 0.142 0.114 0 0.134 0
Hydrocarbon 1-tetradecene 16 19.828 | 0.269 0.145 0.281 0.272 0.653 0.269 0.687 0
Hydrocarbon 1-hexadecene 24 24832 | 0.356 0.241 0.368 0.356 0.296 0 0.374 0
Hydrocarbon 1-octadecene 34 29355 | 0354 0.257 0.360 0.350 0.473 0 0.265 0
Hydrocarbon (E)-2-hexene 40 32.699 | 0.019 0.031 0.013 0.016 0.572 0.437 0.151 0.101
Hydrocarbon 3-eicosene 41 33465 | 0.239 0.191 0.281 0.288 0.247 0.040 0.275 0.024
Hydrocarbon 3-eicosene 44 34112 0 0.018 0 0 0 0 0 0
Hydrocarbon 3-eicosene 51 37.227 | 0.160 0 0.167 0.359 0.205 0 0.196 0
Hydrocarbon ethyl-9-hexadecenoate 54 37.867 0 0 0 0 0.103 0 0.057 0.013
Hydrocarbon (E)-3-eicosene 66  40.713 0.088 0.075 0.113 0.114 0.103 0 0.087 0
sum 1.710 1.051 1.771 1.960 2.868 0.770 2.297 0.163
2,6-bis-(1,1-dimethylethyl)-4-met
Phenol 36 30.808 0 0 0 0 0 0.018 0 0.027
hyl-phenol
Phenol 2,4-bis(1,1-dimethylethyl)-phenol 45  34.284 0 0.463 0 0 0.031 0 0 0
(1,1-dimethylethyl)-4-methoxy-ph
Phenol 46 34.449 0 0.025 0 0 0 0.070 0 0.083
enol
continued

- 219 -



Phenol 2-methyl-6-vinyl phenol 48  36.562 | 0.013 0 0.038 0.035 0.077 0.107 0.098 0.053
2,4-bis-(1,1-dimethylethyl)-pheno
Phenol ) 58  38.308 0.623 0 0.681 0.751 0.541 0 0.694 0
Phenol 4-methoxymethyl phenol 85  58.684 0 0 0 0 0.568 0.407 0.218 0.059
sum 0.636 0.488 0.719 0.786 1.217 0.602 1.010 0.222
Others ? 3 10.259 0 0 0 0 0.304 0.196 0.116 0.086
Others ? 13 17.464 | 0.009 0 0 0.006 0.392 0.472 0.335 0.626
Others ? 15 19.691 0 0 0 0 0.425 0 1.742 0
Others ? 17 20.067 | 0.173 0 0.017 0.065 0.388 0 0.415 1.198
Others ? 20 22.545 0 0 0 0 0.582 0.172 0.432 0.093
Others ? 21 23.373 0 0 0 0 0.101 0 0.175 0.173
Others ? 29 27.180 0 0 0 0.007 0.112 0.095 0.151 0.072
Others 1-(1H-pyrrol-2-yl)-ethanone 39 32245 0 0 0.049 0.022 0 0 0.066 0.048
Others ? 47  36.263 0 0 0 0.051 0.069 0 0.158 0
Others ? 49  36.846 | 0.147 0 0 0.070 0.126 0 0 0
Others ? 50  37.001 0 0 0 0 0.222 0 0 0
Others ? 55 37914 0 0 0.152 0.302 0 0 0.266 0.113
Others ? 56  38.108 0 0 0 0 0.459 0313 0.085 0.089
Others ? 57  38.208 0 0 0.070 0.123 0 0 0.250 0.310
Others ? 59  38.453 0 0 0 0.177 0 0 0 0.028
Others ? 60  38.687 0 0 0 0.154 0 0.036 0.011 0.048
Others ? 61 38.804 0 0 0 0 0.298 0 0.016 0
Others ? 62 39.151 0 0 0 0.020 0.199 0.036 0.078 0.018
Others ? 74 44.426 0 0 0 0 0 0.017 0 0.211
continued
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Others ? 77 50.822 0 0 0 0.067 0.184 0 0 0
Others ? 78  51.591 | 0.071 0 0.056 0.115 0.109 0 0 0
Others ? 79 527785 0 0 0 0 0 0 0.145 0
Others ? 82 54135 0 0 0 0 0.253 0 0 0
Others ? 84  57.733 0 0.182 0 0 0 0 0 0
sum 0.400 0.182 0.344 1.179 4.223 1.337 4.441 3.113
TOTAL SUM 7.886 4.617 9.188 8.767 29.562 22912 18.199 9.232

FK]J: Fresh Kugi—Ju, FKJS: Fresh Kugi-Ju with Skin, DK]J: Dried Kugi-Ju, DK]JS: Dried Kugi-Ju with Skin
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DK] (Dried Kugi-Ju)
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DK]JS (Dried Kugi-Ju with skin)
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Fig.20. GC chromatogram of volatile flavor compounds of Bulro
Kugi- Jubeforeandafteralcoholfermentation.

FK]J: Fresh Kugi-Ju, FKJS: Fresh Kugi-ju with Skin, DKJ: Dried Kugi-Ju, DK]JS:
Dried Kugi-Ju with Skin
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o BEAA

1) Character note2] A3

139 9] panels2 Fw3 EES T3 Fig. 213 o] Ax3 4749 ==
T71FE AASE M(color), 3F(flavor)T} =r(taste)oll w38k character note
(descriptive attributes)E A3t 3L, ZF7<] noteo]l ti$k HlXE+= Table 3
AA A o] AFZHEE panels 7t BEES AAH FAR Mde T3t
3, RI=E 318ste] M(color)> 3% FF(orange, yellow, brown), @ (flavor)
< 4% (acid, sweet, yeast, alcoholic), Br(taste) 6% F+(sweet, bitter, acid,
salty, astrigent, alcoholic)& 3te] o] F9o] A o] A3t} Panel 7tH9]
EE2S Z3 gty o] g AHoS YHow, panel $HL EFEHRE 33

ERET Y

Fig. 21. Color comparison of Bulro Kugi-Ju.

FK]J: Fresh Kugi-Ju, FKJS: Fresh Kugi-Ju with Skin, DK]J: Dried Kugi-Ju, DK]JS:
Dried Kugi-Ju with Skin
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Table 3. Preliminary descriptors

Character notes Number of description

Orange (734) 12

Yellow soil (3}HE A1) 6

Brown (ZA)

—_
(=}

Aot

Yellow (X=g+A)

Apricot (%)

Color Persimmom (%})

Urochord (7] A%)

Peach (3%°})

Carrot (-

—_ === ]|

EE

Turbid (B}8h)

w

Grain wine (315F)

Sweet ()

e

Acid (A1,AF383)

Raw rice wine (12 a])

Yeast (£.5)

Dry grape ({1 X5)

Alcoholic (¢F-%)

Fruity (2}2)

Flavor Spicy (723

Salty (%+3F)

Soypaste mixed with red pepper (2L57)

Fermentation(*2 &)

Smell of greens (S=U)

Oyster (&)

Rubber (3L+-)

Dried persimmons (£7)

Spoiled (1)

Fermented soybeans (™)

= === === =R Q|—= W[ [(Q|—=n|

Grain wine (35°)

Bitter (25

=1

[

Spoiled (£ 9h)

Acid (215h

—_
[\

Sweet (TH5h)

Fermentation (&
o

>

Eis
Raw rice wine (212

)
2D

Salty (&5F)

Tast
aste Soybean paste (7%

Slices of red pepper dried and seasoned with soy (2L57-0}%))

A%

Stimulating (F2E5h

Alcoholic (&3215h)

Fruity (2}2)

Astringent (% ->15F)

—la=|lw|=|—=|—=[~=|N|a]|—~|w

Soy sauce (%)

2) BZEBA B4 (Quantitative descriptive analysis)
131 9] panele] FKJ, FKJS, DK]J, DKJS 4702 Al&& #FHA st} o]
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ANBES EE2L 53 A 147019 character notesdl] ™3 ZFEE 15 cm
Al EAIEA 1, =H¥ X2 Duncan’s multiple test & 4 g

3t} Table 494 & 7|59 M F3HM(orange), =@M (yellow), 24
(brown)o. 2 #7}ate]l F342 FK] > DKJS = DKJ > FKJS o2 %7
e THp< 0.001). =& FKJS > DKJ = DKJS = FKJ9 o2 =4
e IL(p< 0.001), 242 DKJS = DKJ > FK]J > FKJS9 oz =4 4
Bl thHp< 0.001). &2 #7579 &S 4 d(acid), & F(sweet), X FF
(yeast), &¢3E TF(alcoholic) .2 FEEYoH Al 3 W 3 A7 o=
T 27 9, @ &2 DKJ = DKJS = FKJS > FK] 22 =4 UEey:
tHp< 0.05).

22 759 g2 o gi(sweet), & S(bitter), I DP(acid) A wk(salty), ¥
A dh(astrigent), €¢32 T(alcoholic) .2 FEE o, uke DKJS =
FKJ > DK]J > FKJS 22 %/ uehua(p< 0.05), & &P, S\ e

&

THA 8 d3s ghde FYA7F gl Fig. 2201+ B2 G750 digh
QDA diagram< YER A S, ®B=nlel o] DKJS DKJSE H|szeh H s
el e, FKJ9 FKJSE orange color®}t yellow colorE A 9slal H| <=8

¥ yEhSd. dAlAQl Akl M= FK], FKJS, DKJ, DKJS7F 27}
6.67, 6.76, 6.93, 5422 A5 ko] e A7t glo] YERY Als zhol] FEigh
o7} l&& & F AATH

AF71F9 A= =gl oF 40%Ath A7) 7FAL 43009 /kgo2 1
A7 2 g 2AEZA7E A= P F7]FE oF 40L/10kg FoAAER
oF 80W/500mL= AlmH|=¢F 537U/ o w AL & ATk dxzT7F9
BE 9 5% FES AAY. AT 7HE L 21,6009 /kgol 2= P
7195 oF T5L/10kg Aol om oF 1508/500mL= 27779 Amv = of
%/Hé oAt i FUIFE FUIFE Brh ditstd 9 g d a7

NEAE EX e Aoz YEyt,
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Table 4.

Quantitative descriptive analysis of Bulro Kugi-Ju.

FKJ FKJS DKJ DKJS
Orange | 12.16 = 242* | 222 + 1.79° 6.04 + 224" 7.65 + 2.10°
Color | Yellow ™| 4.12 + 322" 10.26 + 3.60° 525 + 4.14° 482 + 357"
Brown | 3.32 + 205 248 + 2.49 1031 + 3.56" | 11.91 + 2.89°
Acid 930 = 2.89° 8.07 £ 3.29° 837 + 4.05" 929 + 3.39°
Flavor Sweet 511 = 2.11° 511 £ 2,77 7.62 + 3.92° 7.14 + 3.46™
Yeast 877 + 4.05" 9.13 = 347" 8.97 £ 3.10" 894 + 291"
Alcoholic 926 + 3.90° 8.85 + 321° 7.52 + 2.90° 743 + 2.94°
Sweet 481 + 247" 4.69 + 228 6.38 = 2.89° 538 + 3.14°
Bitter 9.17 + 3.23™ 9.95 + 3.02° 8.25 + 3.82% 7.12 + 3.13°
Taste Acid 9.92 + 2.38" 7.95 £ 3.30° 9.97 + 3.77™ 11.39 + 3.06"
Salty 549 + 337 494 + 326 632 £ 3.39° 6.96 + 3.86"
Astrigent | 6.97 + 2.74° 7.79 + 3.58° 6.75 + 4.09° 6.82 + 321°
Alcoholic 9.81 + 3.82° 10.43 + 3.88" 836 + 3.62" 6.66 £ 2.98"
Total evaluation 6.67 + 3.36° 6.76 + 3.30° 6.93 £ 2.97° 542 + 3.58"

Means *= SD. Means in the same row with different letters are significantly different by

wxxp  <0.001).
Kugi-Ju with Skin, DK]J: Dried Kugi—Ju, DK]S: Dried Kugi-Ju with Skin

Duncan’'s multiple range test (xp <0.05,

Orange color ***
15

Total evaluation Yellow color ***

Alcoholic taste

/ Brown color ***

Astrigent taste

‘/ Acid flavor
Salty taste /

Sweet flavor *

Acid taste * /

Yeast flavor

Bitter taste Alcoholic flavor

Sweet taste

=@-FKJ —4&—FKJS —@-DKJ DKIJS

Fig. 22. QDA diagram of Bulro Kugi-Ju.

FKJ: Fresh Kugi-Ju, FKJS: Fresh

Means are significantly different by Duncan’'s multiple range test (xp <0.05, #*xp <0.001). FKJ:
Fresh Kugi—Ju, FKJS: Fresh Kugi-Ju with Skin, DK]J: Dried Kugi-Ju, DKJS: Dried Kugi-Ju

with Skin
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H2d = 7l s

A1 A=l 7712 718 AT7ER

T2 YRE= Ay o g AulE )& (Lycii fructus), 2l AAES A=
-‘4(Lycn cortex) A& 7719 Lycii folium), olde=s AAZOMNEH) FE0.
(I, 1080, F774E dzpe 2 Adot asol 23 BAS dd Az, A
Eu A, A9 2 Puw A zelm, duel e &
AN AAetow zw de YEw A 4w o] How A3 awt sl
(9F; Fu S S A Bt 1974)

7] Aol = Betain, [-carotene, cholesterol, cinnamic acid, citrostadienol,
cryptoxanthin, cycloartanol, cycloeucalenol, glycine, hyoscyamine, a-lonone,
lanosterol, cis-9, cis-12-linoleic acid, nicotinic acid, physalien(=Zeaxanthin
dipalminate), vitamin B; ,vitamin B, 5°| $F% o 2™ (Gian,1997), 7714l
+ cytidylic acid B, hypoxanthine, inosine, pyroglutamic acid, [-sitosterol-f
-D-glucoside, uridylic acids©¢] 3% ] <t} (chinene Medicine Dictionary,
1979). A ZFF o= A S A cinnamic acid(Yubin,1995)¢} hentriacontic
acid, kukoamine A(Z< Z3F2HE), cis-9, cis-12-linoleic acid(ZF 1 F#H ~H =),
linoleic acid, f-sitosterols-©] & A} 3tth(jian, 1997). Betain & SA 2] 48 ol A
FEAS 7= 4w ol ARA 2dE Aol2FH A3 L= AW choline
o] H)7Fg Al Azl Ag S Tt FFgHEU. 274 AA Y waste productZ &
Hyouy dA7R 22X o2 S-adenosylmethionine (SAMe)¥} A& 7]5 %S
2 choline, folic acid, vitamin B12¢} "¢ FAFste] vkt Aejshs, A3lshs
2 Fe|shd Agte] BHaE A th(Selhub, 1999; Barak et al., 1933).

T71Ake] ok et A RE dF Ad Ast &AM, 1998), frafita B
|

F & AEEIMEEF, 200D, ¢ HERA R 2AEF JURD A
A ATAAGA, 1904, Tel3 BY FHAE(APE, 199950 BuES
.
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3) #71 A9 Mineral ¥4
Mineral& Q4 AF&3 24

2. 43 2 3F
7} FAe Azs

EAzd o
Coll M ] #Hx 4AFHE<E —H\v:-oJ ZHFeFo]31.24g/ 100g

7
ow A9 50°CollAE 1855g/100g 2 2719 F# Futd
I, 60°Col A= F3F kel 29.33g/100ge] H vl A ow AL A5
0°Coll = 48A1%F, 60°Col A= 44A1%F, 70°Cell A
X F5 Fo FERE 50°C 19.11g/100g,

60°C 18.47g/100g, L2z, 70°C oA 17.90g/100g< “HEFH ATt

120
——50°C Hot air
100} m —=— 60°C Hot air
70°C Hot air

]
S

Weight of Lycium(g
A
S 3

\o)
(e}

=]

0 4 8 12 16 20 24 28 32 36 40
Time(hr)
Fig.1. Changes in weight of Lycium during drying in different hot-air

temperature
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60°C

Fig. 2. Appearences of dried Lycium in different hot-air temperature.
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2) 34 Az g Ax EA

T4 AxA ATE71A dH] 1893% 9] Ax17IAE 5T = AU AxF
o et Az ARG E LA FA G Setow AFA ul$ L A
5 Ho}, o] B AAR A sAAxXVF HA ¥a, AR %
NE7} AT Azt =X e A Bk dE Az Hla A7)
fgo] a2 BEHY QAT

Table 1. Changes in weight of freeze dried Lycium

unit: g

A B C

Average before after % before after % before after %

18.93 % 129.07 24.14 18.70 129.03 24.98 19.36 131.95 24.72 18.73

Fig. 3. Appearences of freeze dried Lycium
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3) Az g F7|Re Z4d
NEXE
Az PH(EE, GB) Fngle]l B LE/ ¥S57F Bdgo] BA U
Bukid BAAE T4 A% AFAR T4 He BASEt AA ¥
o o 2TgME EL BY98S YERHAT
7
o0 6
E
© 5 ——FDI0C
g, —B—FD50C
,5 FD20°C
5 3 HD90C
Z , —%—HD50T
S —e—HD20TC
Dﬂé 1
0
0 4 8 12 16 20 24 28
time (min)
Fig. 4. Reconstitution rate of dried Lycii fructus at 20, 50 and 90C water.
(HD: hot air dired, FD: freeze dried)
(2) FE=9 4T FF
FE2719 }AFE B2 Zol7t HAAFA=H WNTColA F=53 s40xT
712 el A ARV FE A 721.68ug/ml o2 20T 2] 382.52ug/meol W]E] dhEF 24|

AE7F FEEAY. 52AF FAE HE 487 20CoAA 382.52ug/ml, 50T
ol M635.77ug/me. 90T oA 721.68ug/me 2] & Fo] FEHJoW, AFTAZT7]A
£ 200.12ug/me, 278.82ug/ml, 353.07ug/miol Hlel 2wi7bE =SS & 5 Atk
a8y 90T m2oA 2883t F& A A=AV 91457ug/ml o=

22 SAAZT7129] 1078.18ug/miel Hl&f =tol7t gleS <& & Atk
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1200

=

}:ﬂi 1000 ——FD90TC
\: 800 —@—FD50C
S FD20C
Z 600 o0 ¢
%0 400 *M —*—HD50 C
E 200 H*oﬂ"/. —e—un20¢
D

& 0

4 8 12 16 20 24 28
time (min)

Fig. 5. Extration rate of reducing sugar of dried Lycii fructus at 20, 50 and 90C water.
(HD: hot air dired, FD: freeze dried)

of ¥/ vehon 53 FEzvle wude ge Aolzk wAHAT 0T
A FEF BANETAA A 4270

(e}
©
meoll vlsl Ae] 3wt FEEHAG. A
pe/mb, 50C 7.25pg/ml. 90C 10.76pg/mle 2 B2 IAFAZT7|A9] 2.86ug/ml,
4.47ug/ml, 3.99ug/meel Bl 1.5-25u1 7} =8-S

20

protein (zg/mé)
w o o
Q \\
o
SRR
52 S S
A a3 a o a

4 8 12 16 20 24 28
time(min)

Fig. 6. Extration rate of protein of dried lycium at 20, 50 and 90°C water.
(HD: hot air dired, FD: freeze dried)Fig.

dE)oll dHglol = 2%7F =S5 E betaine® F 5 & °
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1.14

1.08
0.84

1

O —
HD HD HD

FD FD FD
20C 50T 90T 20T 50T 90T

Betaine (mg/g)

Fig. 7. Betaine content of extract based on the drying and extract methods.

4) 77179 F-$1¥ Mineral 4

T712e] FIAE T 4ol A¢ K(4398mg/kg), P(548.9mg/kg),
Mg(125.5mg/kg)= o2 Wi <le] A% K(7623.8mg/kg), Ca(3355.2mg/kg),
Mg(1510.2mg/kg), P(149mg/kg) oIt el A9 Ca(b072.6mg/kg),
K(3924.3mg/kg), P(2030.1mg/kg) =ol™ Al H& E5 Zn, Fe, Mns°] W& &
A et Aot
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A 2 A Zeaxanthin® F7|1AF F&E9 71715 R3 357

1. A%y 2 &
7}. Zeaxanthin $3FE4
1) A3A=E
1) 717}
T712= AlTolA 48 7 de dAHERAE, S8, F
I} AEFNA AEFY] B2 AG)TFNAE AFEStR e A% dxzTr)At
4T YFH} B2AF712 -20C Ys oz HaAsr

(2 A3 7171 = Al oF

B oA A3 HPLC systeme Hewlett Packard 110& AF&3l 3l p
-Bondarpak C18 (3.9x300mm) Column< At&3tith 4 Z4H& Table 2.9
2t} (Granado et al, 1992; Nelis et al., 1983). A]%F2 Zeaxanthin standardi:
IndofineAtoll A1 793} 2™ Hexane, Methanol, Acetonitrile, Iso—propanol<
J'T. BakerAHUSA)ol A  FU435te]  Ado]  ALg3s%th.  DCM(Dimethylene
chloride), EtOH2 dFA]%Fol BHT(Butylated hydroxyltoluene, SIGMA,
USA), Filter paper(No. 1, Whatman)s< AF-&3}31t}.

Table 1. HPLC Condition for analysis of Zeaxanthin

Items Conditions
Instrument Hewlett Packard 110(Agilent)
Column n-Bondarpak C18 (3.9%X300mm) Column
Eluent Acetonitrile(ACN):Methanol(MeOH)=85:15
Detector VIS detector at 450nm
Flow rate 1.0m/min — 1.8m¢/min(9.0min) —

1.0m¢/min(20.0min) — 1.0m¢/min(25.0min)
Injection Volume 50u0
Column Temp. 20C
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2) 4@
(1) Zeaxanthin =& W

D Extinction coefficients2] 27
53433 & A (spectrophotometer) S ©] 83 Zeaxanthin standard®] absorption spec
tras SA4%ta, SAE o FFIEA 450molA Frol mE FF=(0D)E
=43}l Extinction coefficient:™ Lambert-Beer’s lawol] w2} linear regressi
onol 93] T3 2 Regression coefficient= r=0.96°14 r=1.008 Yo 2=
g5kt

i A=exbxc - 2].(1) (Lambert-Beer's law)

(A : Measured absorbance, & : Wavelenth-dependent molar absorptivity
coefficient (M 'em™)

b : Path lenth (1cm), ¢ : Analytic concentration)

@ Zeaxanthin 9] extinction coefficient®} standard curve

Zeaxanthin standard®] absorption spectra™ Fig. 5.9} #t}. Fig. 5.9 ¢&4
41| Dichloromethane®l A zeaxanthin® knaxi= 450mo2 21 Ak 4.(1)
Lambert-beer’s Lawel &3t zeaxanthin %9 O.D.z#¢ #A = Fig. 5.9 %
3l o]2 E3] T3 zeaxanthin® extinction coefficient® EM ' '=134,607 (hmax-45
0, Dichloromethane)©] t}.

12 0.8
0.7 y = 134607x
~ 1 oo | R¥=09919
Q- .
S 08 0s
8 a
% 06 o o4
el 0.3
5 04
2 0z
e
< 02 0.1
0 0
370 390 410 430 450 470 490 510 530 550 570 590 0  1E-06 2E-06 G3E-06 4E-06 5E-06 6E-06
Wavelength (nm) Concentration(M—1)

Fig. 5. Absorption spectra(left) and standard curve(right) of zeaxanthin

standard

9ol 3 extinction coefficientS ©]&3}o] zeaxanthin equivaltentE 7 #s}
= A2 A.(2)9 2}
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Zeaxanthin X(0.D.) X M.W.

content(g/m¢) E"TT <1000
X : Sample?] O.D. 3t
EM M : Zeaxanthin®] extinction coefficient(134,607)
M.W. : Zeaxanthin®] 2% (568.88)

- 2.2

(2) 7712 A FEE Az

PR A 2g9) & Satsh BOHO.IM BHT) 5ul 4w, 21213 hexane
200m 2 W xpekgk A G wjzbx] wnkshe 12A]7F )k 7 W Rk
=39t =59 hexanes YAEE(10,000xg, 15%)3F] A5

Egkom RolA hexane extract™ rotatary evaporator® 7 E=sFith &
ZES 20ml hexane® & THA] o]l -20C o] F& oA Huste] Ao A}
3} tH(Ancha et al., 1998; Arun 2001).

o
} = ol hexane=wt

oo M o A\ o

(3) AitFEE<] Hsl W

FEE 05mel 0.5m¢ EtOH(0.1M BHT)¥ 6N KOH(dissolved in MeOH) 0.5
s wol v Hs Adetal 15AkseE oFeHA shaking &} ™
incubationd ¥ 1m¢ 23} 3m¢ hexane2 ¥ i 30%7F vortexdtdoh e A4
E2(2500rpm, 15%)3}e] A5 9 hexane phaseE #8331 Hexane phaseZoll
A& dS AAGY]) Y9a B2 23] washingstith @& FE89 S Ny gas
2 F9A 72 1mle HPLC eluentel]l =9 filteringstil #4135} tH(Granado et
al., 2001; Qing et al., 2002).

(4) HPLCOl ©] 3%t zeaxanthin®] # %
@. Peak 2ol

(¥+E527 95EE A 7HRetention time: Tr)2 Hl WS 53] peakS 213+
tHOliver et al., 2000).
@. Zeaxanthin standard®] 3734 2HA

Column®l| injectiond}o] <& relative peak area®} wEAlo] Ao 3 A=A
= AAdsk

. 1A FEEC] HAX FHA HAE ¥
) A3A=
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(1) DMEM media

DMEM/F-12, 1.2g/LL sodium bicarbonate, 0.055g sodium pyruvate, 1m{
insulin—transferrin—sodium selenite media supplement, 40uxg/m¢ dexamethasone,
1m¢ gentamicin, 10% FBS(fetal bovine serum)S &3 & pH 74% ZA3}e] A}
&5kt

(2) MTT(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide) solution
MTT(Sigma)E PBS(phosphate buffered saline)el] 2mg/mle] TE= =9
0.22um membrane filter® o] ¥}&}o] A}-&3}A o}

(3) cell line: AMLI12( origin—rat(65) liver cell)

(4) GPT, GOT Kkit(Sigma Diagnostic)

2) A¥urA
(DA EE = A

AMLI2 cell& FEo| %7 % DMEM media 9IS Y1 94E2(125xg, 6
)3 th E2lE DMEM mediags A AS £ 9mle] DMEMS %3l suspension
3ttt Dish 3%l 7mle] DMEM medias Y2 ¥ suspensiondt AMLI2 cell S
3mA T3kl 5% CO. gas incubator(37°C)ol A wlj F3F 4 T

Aol oig 713 FEE] AAEARE HAAstaar FAETL
2 w43 F confluencyol w=2at® w4 CCl =2

|73 =
Z+7y 0.5mM, 2.0mM, 5mM, 10mM, 20mM=Z 9331 5% COz(37 C) incubator®l
X

At
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2. 43 & nF
7F. QAR E 7] 2] Zeaxanthin A #F
1) Extinction coefficientol 28] 73 QAR F7]x¢ Zexanthin ¥ F
Extinction coefficientoll o]3 3 AAA” G712} zeaxanthin®] 32
Fig. 8% #t}h Zeaxanthin® 3 zF U2bA® Ax=F7]1x, AF7]12H9] dry

mass basisE 7]|#2 2 39t Fig. 6.0 WEwW 2 A4 AxF7)aE Fg
AH(2119.4+231.7ug/g), H3H2H(2109.9+245.1ug/g), ==2H(2214.8+605.8¢g/g)0] .=}

HE oA vt s B, IE4H1570.64230.7ug/g)> THE AR
ZIAR T v v S BT A7 A 2821.0+401.6u8/gS FHekal 3
o] 718} AxF7IARG oF 30% B2 zeaxanthing ¢33l = Aoz B4
Atk olef #2 dido] o = AL Azxe AHAH}A Fol zeaxanthin

2 o]
zeaxanthin ester?] 337} AGRE WP¥ = Aoz FHH0
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Fig. 8. Zeaxanthin contents in Lycii fructus hexane extract measured.

by spectrophotometer(dry mass base)

2) HPLCHdl 9 AANAE F7|29 zeaxanthin F=F

Fig. 9.2 A Rud WIHES o &3 7 YdiAE F7]49] zeaxanthin
2 =22 Az A Ao|tt. A3 (Saponification) ¥ spectrophotometerol] <]
3 4% zeaxanthin® $F A F4H(498.5+£139.3ug/g), & 3HAH(5E56.24222 248/
g), =AH552.6+180.32ug/g), AT-71AH(510.7+118.7¢g/g) 7} v =8} A YebwEa 2
EA4H405.0+45.8ug/g)2 9kt A2 S YERUIATE o] #S Y33} hexane extr
act®] zeaxanthin 3@} vl H 3t zeaxanthin®] loss7b dolwt&& &

=
T AT

=
al
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Fig 9. Zeaxanthin contents in saponificated Lycii fructus hexane extracts.

Y. FI1A FE2E] TAX FAd A= FT
1) ZHAE v &

ZPAIE AMLI29] 27185 1x10%ells/mee] 31 confluencydl] =938}
6x10°cells/ml = L}EFE

2) HAE SHHE R 34 &%
(1) AHgsta2(CCL) o 9F 154 F

ZHAIE AMLI2(1x10%ells/m)ell 0.02% EtOHS$F 0.5, 2, 5, 10, 20mM CCl&
A Al 30~40%¢] 54 AAEHE HEds CCL %% 10mME e

16
~ 1o ~ 14
= -
= 14 100 E
3 90 o 12
D
B 12 —~ o
< X80 — 10
I ~— ~
= - 70 =]
7 2 g
5 os = 60 g 8
o 2 o
= .8 50 56
S 06 > =t
z — 40 5
5 o4 & w0 Q4
2 20 o
= S 2
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© °
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Concentration of CCly (mM) Concentration of CCl, (mM) Concertration of G, (mM)

Fig. 10. Effect of CCly concentration on MTT assay, cell counting, and
cell viability of the AMLI2 cell cultured hepatocytes.
A: Control, B: EtOH(0.02%), C: CCl4(0.5mM), D: CCl4(2mM),
E: CCly(bGmM), F:CClL,(10mM), G: CCly(20m
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(2) Zeaxanthin FXo] W& 7HAE 2] nx&= g
ZHAE AML12(1x10%ells/m) ol 0.02% EtOHI} 0.01, 0.1, 05 1 uM

zeaxanthing Z}7} 3 7bshe] wiekst A3 1uM zeaxanthin® 7FA] S8ldt A X5

0.4 0.31

o - M w & o O N ® © O
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o o
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Fig. 11. Effect of zeaxanthin concentration on MTT assay, cell counting,
and cell viability of the AMLI12 cell cultured hepatocytes.
A: Control, B: EtOH(0.02%), C: Zeaxanthin(0.01uM), D: Zeaxanthin
(0.1uM), E: Zeaxanthin(0.5uM), F: Zeaxanthin(1uM)
() AFNA FE2E] X FAd ge 9
10mM CCl, #7F2 Bz (1x10%ells/me)oll Bl ko] 50% inhibition® 7FA| 3
AMLI129] &2 AF7A FE258S A7 Al, MTT assayollA < 110% AA =«
Bk A em AlES e 6x10°cells/m) AEZAG FAHAANE oF 110% Aol <

ok A 4 itk
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Fig. 12. Effect of Lycium concentration on MTT assay, cell counting,
and cell wviability of the AMLI12 cultured hepatocytes in
toxicated with CCly,

A: Control, B: EtOH(0.02%), C: 1uM zeaxanthin, D: A 7] A},

E: 10mM CCly, F: 10mM CCly+1pM zeaxanthin, G: 10mM CCly+A 7] &}

(4) dFAX=T71A FEEY FAE S e FF

10mM CCl, #7F2 iz (1x10%ells/m)oll ¥8ke] 60% inhibition® ZHAIE
AMLI129] EFF7I1A FE2ES A Al, MTT assayollAl < 100% A 37}
Ao AESF(6x100ells/ml) et MEGAH ZAo|AE oF 120% Aol Dolyt
g 5 AAg
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Fig. 13. Effect of heat dried-Lycium concentration on MTT assay, cell
counting, and cell viability of the AMLI12 cultured hepatocyte
toxicated with CCly

A: Control, B: EtOH(0.02%), C: 1uM zeaxanthin, D: €A ZF*7]#}
E 10mM CCl, F: 10mM CCly+1uM zeaxanthin, G- 10mM CCLi+E571

’

ZT71AF
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6 BEZ sA40xFIA FE2EY HAX FAd digt 93

10mM  CCLZE )& (1x10%ells/ml)oll  thake]  40% inhibition® 7HA X
AMLI2e| &2 FAAZT7|A FEES AY A, MTT assayoll Al °F 105% A
A 597 9den Cell counting(6x10°cells/ml) 2 cell viability Ao A= oF
105% Aol dojyk &S g1e + At

S
>

) o
o =
®
2

o
)

oncentration (10°/ml)

Cell viability (%)

o
=

Cell survival density (595nm)
S
C

o
°

A: Control, B: EtOH(0.02%), C: 1uM zeaxanthin, D: 52 A X7 A},
E: 10mM CCly, F: 10mM CCl+1puM zeaxanthin, G- 10mM CCL+sAAZT7]A+

Fig. 14. Effect of freeze dried-Lycium concentration on MTT assay, cell counting,
and cell viability of the AML12 cultured hepatocytes in toxicated with CCly,
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A3 A AN AHE FIIAFS T

I-u 1
oX,
=2
r.l
(o
rg
-

L 23343 2 WE
oRAEEH REETH 29 BB
D AdA=

(n) 7714

TAAE FAGE FFTNA AGRANA HAL TR FFom AU &
FH BR(FDT/A At A2 TAE ASSEoH, A% Az 77
Zp= 4T A, A= 20Tl A Bkt

(2) Cell Line
ZFAIESl AMLI12 cell(male, mouse)& ATCCEZRE HF dbo}l AR 71X
“70ClA B3}

(3) A Aok
Betaine(Sigma, USA), MeOH, EtOH(J.T. Baker, USA), CCl; (Merk,

Germany) 59 dFA kS A&t

(4) Cell cultured A]<F

kel &1Le] Dubecco's MEM-F12 medium(GIBCO), 10% fetal bovine
serum(GIBCO), 0.055 g/L sodium pyruvate, 10° M dexamethasone, 107 M
insulin(sigma), 50 pg/mL gentamycin sulfate® Z%3slo] A|ZsF L cell
viability & &43d}l7] $3te] tryphan blue(Sigma, USA)S} Hematocytometer,
lysing  solution(0.33 mL HClI in 1000 mL  isopropanol), MTT
(3-[4,5-dimethylthiazol-2-y1]-2,5- diphenyltetrazolium bromide) solution & A}
&5kt

2) A3TH

1) A& Az

B2 A2 B FEE 2 EE AYLES RS sdeA Alx 9 R
et

(2) YA E wkzA3 CCly =4 &9

AAZ FE¢ 2271 F-A%+= 37T incubatorol A 95% 0.9} 5% CO.9 &=
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FNAE FFAFAA 27 EAx10° cells/mL) EBEE %L 7](24-well
plate)oll vlFatA Tt CCLel ok HMEe] HAFEE AMLI2 celle &7]3%
o FAs w2 wjekst 3 CCLE 10 mM 52 HE e QA9Ael A4S
A ATt

o H
e

(3) Toxicity &4
GPT(glutamic pyruvic transaminase)/GOT(glutamic oxaloacetic transaminase)
TS S assay kits(oPibAI o, $k=1) & AbEste] SA S

(4) Cell viability ® MTT assay

Hematocytometer = cell countingd}®] cell viabilityS =433t MTT
assay9 7%, MTT(Sigma USA)Z 2 mg/ mLe %% PBS(phosphate
buffered saline)ol] <1 % 0.22 um membrane filter & ©]-83}o] A 3+ T Hj
okl AlEo 100 w0 A Ak FFE 595 nmoll A ELISA ReaderE A}-&3}
o] MTT assay #< Z743Fth.

U SEAFE 93 54 EEEH A3
1) A8A=E

(1) A=

2003 10¥ S HE 771 A AA Auistel g8 13 2271
of At ERZF7AE FYste] BEET 7| & 5% (DE: dried fruit extract
of Lycium chinense(Bulro)), %< ZZT7]A & F%&ERE: roasted and dried
fruit extract of Lycium chinense(Bulro)), 21831 &2 A35(F]: fresh fruit
juice of Lycium chinense(Bulro))S A Z3}=1] AF-&3F3dth.

n9L

s

(2) Aok & 7171

T-CHO(total cholesterol), TGl(triglyceride), 2] 12 GOT(glutamic oxalacetic
transaminase) assay Kkitst® oFHA @4, LDH(lactate dehydrogenase)<}
GPT(glutamic pyruvic transaminase) assay kits© Sigma Diagnosticsol A4 ¢
stel dH o sEAdE H EA8AS FA4s= Wl A&tk Betaine
anhydrous, olive oil, glutathione, reinecke salt, ethanolamine(Sigma, USA),
BSA(bovine serum albumin), 3,5-dinitrosalicylic acid(Acros, USA), CCl4(Merk,
Germany), trichloroacetic acid, 1-chloro-2,4-dinitrobenzene(Kanto, JAPAN),
2-thiobarbituric acid, sodium hydrosulfite, rochelle salt 5& &2 23] Al-&3}

ATt
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B dds=

2) AU
(1) A= Az
EZ297|23 B FE2EDE)Y Az A% EZ237]A 1 kgS &3 19 H| &=

A=)
=
Fakel S0TAN 2 AR B FEFHAT o3 F HYHAL. FARL 0T

<
oA 15 &3 At @ FEAA FAAF A7A 70T Ys RS stk B
E277124 & FEERE)Y A9, A% EZF7IAE 80TNA 5 &1 #He A
S ALstaE BRI E FEEY 2L BHoRE Ax 2 Byt B2
AAFEFEDS B 25702 1 kgs A4 2 FAS 5 90ToAA 40 = &<t
%7 skl FFsR e FFAE 85T oA 5 B o stdsta oy F o
Yottt o] ¥ AL BEEFV|A E FE=DE)H 22 UHo=R Ax 4

LR A

(2) N8 s41x
EZ24712 & FE2EDE), 5 E2771A & FEERE), 183 B2 A7
Z(F])< rotary evaporator(Heidolph, Germany)Z ©]&3lo] 50C o|slollA »=
sttt Ad o HZdS freeze dryer (Samwon, Korea)ES o83t 94
Z23 & FEARe] AAEA AR AT

riii

E
rﬂ
rﬁ
oﬂ
n%
OL%
_I1NI
>4

g

EA=1]
#2410 2% Bradford WHel 71 x3le] SA3 T 34T A
o] Tr.O
=

(4) Ton-exchange WS ©]&3t A5 WE] T =4
E23714 & FEEDE), ¥ B2 A & FEERE), 28 B2 A
F(F])el #Erd(betaine) A2 AFHE ¥ AFHS o] &3t 43}

ATHAF - 7=, 1998).
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3) AAY T 54 Rsad &4

) A

SD(Sprague-Dawley, 1507200 g)& 374 dFHAE 3 Adel 6 vy w43}
ATk AbFAe] £met FRE Z47h 22:05C e 5545% = 2SS L, Ak o]
v AFHALE(ETEY 20%, =AW 45% o)A, AT 6.0%, 3% 7.0% ol Z&
& 05%, Q1 05% ol’hE =3 A Afr=Eo] AAA stdoh 1 FAHe] &3}
AFSTRAE S AR F 2 A AREsEA T

o

-

(2) AA Fo & CClL & ol & w4 1+ 54 F

1 F7ke] F87| &, 35 6 vpElE 1 o2 3o AMFserA vl Fo] gix
= (Control), AFE3tetA: 5T o #(CCl-treated), AA S} ALF3E L Fol(2
g DFE /kg body weight + CCly, 2 ¢ RFE /kg b.w. + CCly, 2 g FFJ /kg b.w.
+ CClez TAs AT HAZE 09% saline &do] wo] 1 A 1 34 6 A7t
A5 3ttt Control ¥ CCl ©H5Fo79 45 09% salinevhs 22 W
How Fofgitt 6 A, AA Fo 2 A A3 F Control & AT BE
g el 50% CCl(in olive oil, 1:1, ImL/kg bw.)E 57 Ul Folste] §4 2
=545 %“L’\]ﬁﬂr. Control & %9 olive oilWS FAMSR oW, CCl, F99
4 A ZE 7<§Tjr A23 8F = diethyl ether® vl 3dle] BRE Assla A%

g

e

N)

s 1 7 A% FR AF A2 B FAE
A% 100 goll 3k 7+¢] FA(g liver/100 g b.w.)®E UEFUS

(4) 49 ﬁrﬁ“ﬂ'& 9 'BAagA AL

O GOT % GPT &4 =

F3 52 GOT(glutamic oxalacetic transaminase)®} GPT(glutamic pyruvic
transaminase) &4 Reitman-Frankel ol 93 assay kitsZ o] &3l =43}
A TH

@ LDH &4 =4

33 %2 LDH(Lactate dehydrogenase) 42 Wroblewski & LaDue 2] W
S vy o2 3 LD assay kit(Sigma Diagnostics, USA)E o] &3l =439t}

e
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Q® F FUzHE IqF A
g F o] = F# v E(total cholesterol) &3S V-Cholesterol assay kit(o}

AR, #3)E ol gakel Z4aeirh

e 3!
AT FAAY TS Adwd 75EE & (ipoprotein lipase)oll <] 3]
glycerol#} fg|AHAate g 7heRaE s a4l 23 Cleantech TG-S assay
Z_;g ol

=
kit(opabAl oF, gh=)& o] &3}

a
N
N
N
)

S

i‘l
o

5} 8+ 4

) Jﬂrﬁﬁ}ﬂﬁ 3 %23

TBARS(TBA-reactive substances)™= #4tstE SAsk=d 718 wol A}
= WHFY R4, Ohkawa 5(1979)2] WH S o] &3t MDA 3+
stttk 2 =A< 0.2 mLel| 30% TCAC(trich-loroacetic acid) 1.0 mLE 7}3
3,000 rpmelA 15 &3 GAEE S AEdnks Hso 1
TBA (thiobarbituric acid in 005 M NaOH) 05 mLE Y3 &% &9 10 &
EQF REEAIA WZFgE 5 532 nmel A FHEE S 4 E MDA &
BRAEFASG (156x10°M 'em HE o] 43le] nmole MDA/mg protein®. 2 e
ATt

op

o A

X At o 1

@ Catalase &4 =4

A 249 catalase FHEE Aebi(1980)9] WL ol§3tel %4 sk 30
mM 0, 0995 mLol 7+ 27 &40 5 pE A7b A5 vhE 240 nmel A F
B AE 1 & ¢ SAsAT x=dd o A9, 7149 30 mM H0.
41 0.1 M phosphate buffer(pH 7.4)°l SHF5E #H7}slo] =430l catalase
GHEE HO  EAFF  AFU36M'emHE o]4ste]  pmoles/mg
protein/min&. 2 YER) AT

@ Glutathione-S-transferase &4 =4

Habig 5(1974)¢] =yl uwta} 1-chloro-2,4-dinitrobenzene(CDNB, KANTO,
JAPAN)Z} 393 glutathione(GSH, Sigma, USA)S 7|22  Ap&3}o]
glutathione-S-transferase(GST) &4-& &3tk 50 0 GSH(30 mM), 50 0
CDNB(30 mM), r2]x 500 x¢ 0.1 M potassium phosphate buffer(pH 7.4)7} &
2 Ald &) 600 pl post-mitochondrial fractiong 7}sle] 2 &3 3T =4
340 nmolA FF =7 Ao Frlets BHES 5 B =AY GST &
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J %= CDNBY #2334 5(9.6mM ‘cm DS ]34 nmole/mg protein/ min
o2 Yerlsde.

@ Cytochrome P-450 & =4

7+ %4 % cytochrome P-450 3% =4S Omura®t Sato® WH (1964)0 =
3F3lth.  Post-mitochondrial fractio % HERA7E 1 mL7t H%2 01 M
phosphate buffer(pH 7.4)= &A% ¥ sodium dithionate (Na:S:0.)& A7 713
zZ E3ste] ol Al el ATk ebuke] Al el ¥ carbon monoxide
gasE 1 w3t 7tel 23AI2l & x2S dE2Z 39 450 nmet 490 nmAlo] 2
3= xo]= cytochrome CO complexel ¢]%+ F3#FHo =2 3l cytochrome
O complex® &4 A4(9ImM ‘em HE ] €39 cytochrome P-450 38
S T3kt Cytochrome P-450 $F#-& nmole/mg protein® WERH AT

@)

WS ALE-S) )

® SAAE

AE A¥}ELS Statistic Analysis System(SAS) T2 1S o] &3lo] AL
23 mean+S.D.(standard deviation)® YEFAAT. 2 9 oz HAL

[e)
&
ANOVA testE 3t & Fol4Fo| A Student’s t-test® 7 =3l ).

o ZAAREY Ax
1) 84

Astetal EAMe dad dH S AFoEREH dd 556 mLE A3 A5
Vacutainer(5 mL, 13x75 mm, USA)el ¥l 4C, 3,000 rpmoll A 20 #3F A&
2] 3 % 15 mL eppendorf tube®] 1 mL —E—? }0313} BEAL /\]EE Al8-5]
7] ;377}21 -70Co W& B#Asrt o] BE ¥

rl

7k

AE T e EojdE AS ice—cold 0.9% salineeZ il oA =2 ol L

= 09% salines AAT b5 FAE SAS & JdAQGg AV|E Hep 70T B

w3t 7 =2 1 goll ice—cold 50 mM potassium phosphate buffer(pH 7.4)

9 mLE o] 4T, 11,000 rpm oA 1 & &k #233te] 10%(w/v) liver
3

homogenates A3t Th 1+ 229 spstdi @ a4284d SAHS 9138 600xg

\S)
~—
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A QAR & F AR TA 10,000<gol A 20 B2 Awel sl 4
ol 248 ARE AR

2. 4% 4 u3F

b AE w g AFe o3 DMEEA Rsad £4

1) Betaine s =B A X F A o W] X = F &

Fig. 13 2+ % B33 37F dvkal 4elxl betaines 1, 5 10, 25, 50 yM=
AMLI2 cellel A g]3to] vebd cell viability ¢ MTT assay Z¥olt}. 10uMY

u] controlol H]&| 10% AHXE2 cell viability’} =tow E3 cell survival

density®= Y& T Zol W3 =S B & AAY. Betained dAF=E A3
T Table 19 A& ulgo 2 10uMd 3Este #7114 & FEE &=

AMLI12 cell ©| =23}t

TableZ2. Betain concentration in the raw hot-dried Ilycii fructus fewer seed

raw fruits Hot-air dried
Betaine 11.15 3.75
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Fig. 1. change in cell viability by betain
concentration

cell survival density(595nM)

Fig. 2. change in cell servival density betain
concentration as measured by MTT assay

A: control, B: vehicle(0.02% EtOH), C: 1 uM betaine, D: 5 uM betaine, E: 10uM betaine, F: 25 uM

betaine, G:50 uM betaine

2) A —TL7] AEFEEY TAX

FHANE GG

Fig. 3 & 40% inhibition®] AMLI2 celle]l A+7]1#4 & FEFE& Asddy
CCly ddA gt B} 1+ 3550 FRorcontrolit FE7HA] 3| HH= A&
E F AR Betaines 7 A dHRu= A7 & FEES A AL
g o] o EsHo F5S ¢ F Atk T MTT assays SallA %= &<l
d  dslen 1 A= Fig. 49 2o

Fig. 491 A3} A 40% inhibition® AMLI12 celle] ATF7A & FE2E5 AT
3t controlFE7HA = WA A XAARE 7F I H5Eo] dS5S Fl & 5 vk
T3 GPT/GOT =AHZEE sty A971a & FEE0] 3859
controlo]l B3] Yol & & 4= 3t} o= AA1V|A B FEEo] CCLE Q3 A
FEo] HALE FHAAIA transaminase®] Edo] wold s B o gllew 1 Aw

Fig. 5 ¢ #Zth GPT/GOTS #4& EF F94 A #aAr7le s &

L
R

2~ o)
T
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120 T4

Cell Viability(%)
cell survival density(595nm)

Fig. 3 Effects of lycii fructus water on cell viability Fig. 4 Effects of /ycii fructus water extracts on cell
of the liver cells intoxicated with CCl4 survival density determined by MTT assay
A: control, B: vehicle(0.02% EtOH), C: 10 pM betaine, D: A} 7] &}, E: 10 mMCCly F: 10 mM
CCly+10 uM betaine, G: 10 mM  CCl+A 7] =}
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Fig. 5.Effects of Iycii fructus water extracts addition on the GOT/GPT
values of liver cells intoxicated with CCly

Al control, B vehide(0.02%6 EtOH), C 10 pM betaine, D 7714} E 10 mMCCL
F: 10 mM CCly+10 uM betaine, G: 10 mM CCly+48 =71 2k

) ET AZX FINA EFESEY TAXE FAdUF IF
Fig. 62 40% inhibition¥ AMLI12 cell o] €FHdx 7|2 &

g Adte CClL GeAg s iop 45124713 & FE2ES 3
3559l controlFE7HA B EHE RS & 5 Y =¥ MTT assay =

Fi
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o] Aol
al

F=E5S5 A controld

=
F7HA] 3 EEE AL o4 F 9l Fig. 88 IZAxT71A FEE9 GPT/GOT
A 7} controlol] B3}
A A e st

5
=
PN

b = 9l

. CCLE inhibition® <& GPT/GOT X
40% ol =2 Ae & F oy dFAx A E FEES
[e)

T8 GPT/GOT &4 -X7F CCly @3 g+ Bt} 45% ol A&

_ﬂ
o,
o

of

120 1.4
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Fig. 6. Result of cell viability by Lycii fructus Fig. 7. Result of MTT assay by Lycii fructus
water extracts. water extracts.

A: control, B: vehicle(0.02% EtOH), C: 10 uM betaine, D: 1% &2 77| &}, E: 10mM CCly F: 10

mM CCls+10 pM betaine, E: 10 mM CCl+Z & Z 7|2}
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Fig. 8. GPT/GOT effects of Lycii fructus water extracts.

A: control, B: vehicle(0.02% EtOH), C: 10 uM betaine, D: 71% EZF7]A}, E:
10mM CCly, F: 10 mM CCl+10 uM betaine, E: 10 mM CClL+71Z EZF7] A}
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. £24Y 9@ 15
DAEY Bud 2 B9
=i

27129 Ao & F&, 784 1R, @4, a8
%%‘4 sheF2 Table 20149t 2oh 113 58 (%, dry basis) & EZ77|2 &
FZE5(DE) 24%, ¥ 22 F7A & FEERE) 20%, 181 22 AyE
(F]) 35%= yvetwth @iy gdd e 52724 & FEEDE)2 7+
7} 1.18 mg/g solid®} 223.90 mg/g solid, ¥& EZF7|24 & F%E(RE) & Z

)=}

=
7} 1.10 mg/g solid9} 199.83 mg/g solid, 181 & AI}F(F]) & z+7 243
mg/g solid®} 257.37 mg/g solid= e

Table 3. Properties of the extract and juice of Lycium chinense fruit

Yield Contents(mg/g solid)
(%, dry basis) ss* Protein(xSD) RS"(SD)
DE* 24 303 1.18(+0.05) 223.90(+52.85)
RE* 20 259 1.10(+0.02) 199.83(+44.51)
FJ 35 345 2.43(+0.08) 257.37(+31.87)

* Soluble solid ” Reducing sugar © DE: Dried fruit extract of
Lycium chinense(Bulro), RE: Roasted and dried fruit extract of
Lycium chinense(Buiro), FJ: Fresh fruit juice of Lycium chinense(Buiro)

2) A5 HWE] TFF
282 AHRFFDE 204 mg/eg solid® HEFel ko] 714 @glo
A & FEEDE)2 1.00 mg/g solid, &2 EZ 77 |A & F=ERE)S 1.16

mg/g solidZ e

A

AT FHEF L FAY #s

AANE 6 4 5 AF T3 AR AFTrEy F FAE 47 Fig. 99
Fig. 1094 ¢} 2t} AFF7tdeS CCL d5Foa 235g, 52 774 & F&
=(DE) Fola 168 g, & 5277 A & FE=RE) 7ol 195 g, 1
B2 ANEF]) FAT 191 goz tE+ 179 g B} tha =AY vgkx
2o oA Aol YERA] eFskth H, AlF 100 g T 7 FAll 3l
2 F7)A B FEEDE) Foad * % E27714 & FEERE) T
36 g, B2 AHRFF]) FoALe 35 g2 CClLy &5 FoF 39 g Bt} 9
o % ZAasATHP<0.01). Od?oﬂ*i: CCl %o A 2+ A W APO-L
triglyceride®] Ade] A= o] VLDLS] A& AAAIZ) =M A3t &4 3

R L
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A 5 A EE HiO09 ool el S7Ffl ROS Sl ofste] THAE €]
Z2)5°] F%=(Ashby et al, 1995; Kvannes et al., 1995; Chen et al., 1994)% ©
22X PFAE S Ao E AZEL v Fe BRI B FEERE)Y
B2 AHRFFE) A3 A 2 2249 AE Booh AAAd AH AR A
RS AN EN CCL BEFAT Bop A2 3 FAE UEd Blow

——————————————————————————————

Fig. 9. Body weight gain of rats fed the extract  Fig. 10. Effects of the extract and juice of Lycium
and juice of Lycium chinense fruit. chinense fruit on the liver weight in
CCls-treated rats.
Identities are: DFE=Dried fruit extract of Lycium chinense(2 g/kg b.w.);RFE=Roasted fruit extract of
Lycium chinense(2 g/kg b.w.);FFJ=Fresh fruit juice of Lycium chinense(2 gikg b.w.). p < 0.001
significantly different from the control group **p < 0.01 significantly different from the CCly-treated group

4) @39 AP E 2 Z48H 4
(1) GOT & GPT &4 #¥st

GOT(glutamic  oxalacetic  transaminase) %  GPT(glutamic pyruvic
transaminase) &4 7Fe] AA %2 A XE(parenchymal cel)e] &35 FHH
o8 YehllE Axelth HA FoAE <l 4 W GOT % GPT &4 nlA

T 9% Fig. 119149 2k CCL @55Folae] GOTe GPT &4& dxa %
Hlaste] ez o s F7hattt (p<0.001). CCly ©5Fol 3} nlmsle] Ba
/1A & FEE(DE) TS 11%, ¥ 22 17|24 & FEERE) Folde
18%, 18]la B2 AHRF(F]) Fol+F+e 15% F=9 GOT AL #HiaAzn oy
frolz el ol YEbUYA &ttt GPT @49 4§ CCL 95 5oy vlas)
o Fe EZF7IA & FEFERE) Foloe 32%, B2 AHFF)) Foe

o

15% AEZ 2 AtHp<0.05). ¥ B237)2 & FEE(DE) Fod L&
35% AEe GPT 45 #HAaAASY FoAd Aol YetA &ttt CCl
G5 Folol g CCL7F HMEe AAE oA dF = GOTS GPT7F
fFElEo 2 g4l SUlETE Rusd X3 (Burk et al, 1986 Edwards
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et al., 1993 Elsisi et al., 1993 Kim, 1996 Raiford et al., 1994). 3H,6 #& B2
7717 = FEERE)Y 22 AAFEFEDY AAH A €F il GOTSGPT €4
o] Ay ZoR Hol (MM IALE AAA T = Ao E Azt

(2) LDH &4 a3}

AA Fojo 93 &3 WLDH(lactate dehydrogenase) &Aool w1 X
Fig. 129} Zt} CCly ©5Folwre] LDH &4 2 tlxdl Hlgte] o
7Fe A tH(p<0.001). CCly &5 Folt¥ Hluste] #H& B2 7%
(RE) Fofdt B2 AARF(F]) Fololr 14% A=e] LDH &4 c]
2 AT p<0.05). wE B2 B FEEDE) F97E 8
LDH &4& #AaAA oY F994Q1 Aol= YebA &t CCL @57
%~ CCl7} cytochrome P-450° 2]& SAlo] 73t free radical®2 A 3E 1 A
W B AAbE doA dFoE LDHYF frElHe] 1 o] FUhE T Bl
3 A3t} (Rees et al, 1960; Zimmerman et al, 1965). #, & LBz 47
FEE RE)Y =2 AH45EFEDS A3 A €5 Wl LDH &7do] 4 =

=
Aoz Hol ZAzdol &3 It Alxer &4 B AE AAE gA A=

o2
U
o

0

o
o
e

Q2 o 1o —W'

MR e

X .
o 1o |o g o) ro

Fig. 11. Effects of the extract and juice of Lycium Fig. 12. Effects of the extract and juice of
chinense fruit on the activities of serum GPT and Lycium chinense fruit on the activity of the
GOT in CCly-treated rats. serum LDH in CCls-treated rats.

Identities are: DE=Dried fruit extract of Lycium chinense(2 g/kg b.w.); RE=Roasted fruit extract of
Lycium chinense(2 g/kg b.w.); FJ=Fresh fruit juice of Lycium chinense(2 g/kg b.w.). ###p < 0.001
significantly different from the control group *p < 0.05 significantly different from the CCls-treated group.
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(3)F Zd=HE % FAAY FFAES
AA Folol o3 dH Wl & FelzHEd S4AY el W= Fig. 133
2o CCL d5Foae & FdUzdHE e dixadd vs fodoz 7t

A0 chp<005). WH, B2 P74 B FEBOE), ¥ BRI B F5E
(RE), 19)3 22 AAFF]) FoIT 2F CClL G5Foles} wirste] 94
kS A

ol zpoli= yERA ekskth CCl ©5Foiwte] SA A

sto] foldos 7HaskAthp<0.05). CCly @5F

FZE5(DE) 92 20%, ¥ 22 1/)A B FEERE)

agla B2 ANFE]) FATS 21% Jro FAAAY Tl fFoHem Tt

gtk ( <OO5) o] CCly Fo] Al AAHE free radicalell <3k 7+ ZZ o] A X
=

i

]_

ofs

o oeabow 7k x4 W Ade] b FAuel A% o FAAW Fekol was
Ao} di] 43 A 0 2R AR ARUAL = BE O FHAR Bl
F7he Aoz Az,

Fig. 13. Effects of the extract and juice of Lycium chinense fruit on the
serum total cholesterol and triglyceride contents in CCly—treated rats.

Identities are: DE=Dried fruit extract of Lycium chinense(2 g/kg b.w.);
RE=Roasted fruit extract of Lycium chinense(2 g/kg b.w.); FJ=Fresh fruit
juice of Lycium chinense(2 g/kg b.w.). b < 0.05 significantly different from
the control group p < 0.05 significantly different from the CCly—treated

group
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A 2HFY SFHYE 2 2AEH 4
(1) #4+s A dg¢zF w3

MDA (malondialdehyde) AAlo] WX HAASY AdAEH}E Lolr 7] ¢35
7+ 225 MDA S SASA 1 =24 U HAsiAd ke W=
Fig. 149} 2t CCl @5 %79 MDA ¢#e thxdol H|3te] fodo=
Z7FF A H(p<0.001). HFHe 227714 & FEERE)Y 22 A o
°] MDA #&F& CCL dEFofad Hlaste] fojxow A
p<0.01, p<0.05). ¥ E=ZF7|2 & FEF=(DE) 5979 MDA & 10
A AaEAoH FolAQl Aol= YERUA] kvt MDA« A A #Akst 344
o] T3 Adzola, AMEEA 7189 stz Az E A vk (Halliwell et al., 1992;
Horton et al., 1987). CCly ¢ 4] 2+ A2 W CCl, tiAt= A" CCly,
CCI00 o 9JaiA] H= Mxvr FAEZA] vrbExst Atk #kste] <s)
A MDA &o] =718 (Didem et al, 2003; HA et al, 2003), =3+
SER(smooth endoplasmic reticulum)®@ WEZ =g o} F% &48 d5 Hits)
2 PN E Aog BHaEYtH(Castro JA, 1984; Brattin W] et al.,, 1985). &
A= CClLy ©EFoe] A5, MDA 3&o] F7lHA oy H2 %i?ﬂ
A = FE=RE)Y =2 AAFFEDe] A3 Al MDA @] #ass A
Kol A diikste] ok b A o] S-S A= AoE AZbEr

HU

(2) Catalase &4 A3}

A Ak A F (reactive oxygen species, ROS) 9| 3yl #aksl4s (H:00)=
Bapol By 3 BApo] A4 R B8l catalase TS B AHoA =A 3}
ot AA Fo] Al 7+ 22 W catalase @49 ®W3t= Fig. 159 2ok CCl ¢
Fola 9] catalase A2 dlxwtol| vlste] fFeolHoz F7FsFtHpP<0.001).
HhH CClLy @ o3t vlaste] E27712 & FE=DE)% 52 A#H5F))
T oA ZhzE 9%t 14% A X9l catalase S Fodo=m TAAHT
(p<0.05). Eg #E EZJ7A & FEFERE) FATAAME 22% =9 {9
el 7+AE HAFATHP<0.01). Catalasers FE 7+ A1 oA 1 ko] =4
el peroxisomes©] 2t &2 = subcellular organelleso] 713 ®ol &4
3t} (Zamocky et al., 1999). HoOo= T3 oxidase®} superoxide dismutase®]
W AR A Wl 54 Al DNA, @) agja A 55 ASAA Al
xo] EdMoly} IALE doFIth(Bai et al, 1999 Tada-Oikawa et al, 1999
Hampton et al., 1997 Kowaltowski et al., 2000). T3} catalasex= H.0, 5=7}
=S o & catalytic activityS 3] Hy0.Z A A3 o] A (electron donor) & 3} aL
H0, 5%7F @S wl&= peroxidatic activityste] Ao ze& ExzS 71z

=
-
A
L=
=
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W
1976). ¥ Ao = dzat3 vl Al CCly ©5 5o+ catalase 4 o] & A
| ol A4 5(2001)°] Harer X gkt vk HA AH A
Kt} catalase @40l FAA HAaEHE AORE Hol 1 AlXE
U CCly; A2 FAH free radicalel 93t A4 AF] S FAAII= A
o2 y7ter).

oft

300 - i /

lase activity( moles/mg protein/min)

.

Fig. 14. Effects of the extract and juice of Fig. 15. Effects of the extract and juice of
Lycium chinense fruit on the MDA content Lycium chinense fruit on the activity of
of the liver in CCly-treated rats. catalase in CCly-treated rats.

Identities are: DE=Dried fruit extract of Lycium chinense(2 g/kg b.w.); RE=Roasted fruit
extract of Lycium chinense(2 g/kg b.w.); FJ=Fresh fruit juice of Lycium chinense(2 g/kg
b.w.). ###p< 0.001 significantly different from the control group ***p <0.001, **p <0.01,
and 'p < 0.01 significantly different from the CCls-treated group

(3) Glutathione-S-transferase &4 ¥ 3}

245D AU, F2 A o]FoA= a5 A F Phase IO sidet=
E9 wkg B g4l glutathione-S-transferase(GST)E & isozyme FHEI S
ZEA AL QA e g o] AlE A YEhv=d 53] kel Ao 3ol
¢ =t} (Horton et al, 1987; Mannervik et al., 1985a, 1985h). & A doA A
Fo7h 8 22 O GST 240 vAE 43S S48 1 A% Fig. 1790
Mo 2o CClL dEFofite] GST &AL dxate] Hsto] frefdow 3Had)
ATHP<0.05). ¥t E2ZF7|2 & FZE(DE) Foli, % BE2772 & =
E(RE) Foli, 283 &2 AHAFF]) FoAx BF CClL @5Foldoel Hlsto
12724% A=e] GST &Aool F7tEdou Fo4Ql Aol WehuAl &gkt
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EA3 A ofE B e 1 & oEdAE AAHE
A AAE JAAA BEFES glutathione® conjugate AA HFAH o2 EA o]
A FAol & mercapturic acid® AI}HA Fomx B =2
water-soluble S7HA A HAEA (toxicant)S A2 wiEsli=d #oist= v
F Fo3 FEUA B4A2 IdHA A Boyland et al, 1969 Jakoby et al.,
1974). £ A= CClL Fol A GST #49 #Fa(&F=, 1993a; HAal,
1999; A7, 2001)7F Harg A3} wpzbA 2 CCL Fo® s GST 24

Aag W A4 HF A GST BAol otk /43 ey o

i
o

=
= 54 E A< free radicalS glutathione?} conjugate A7 O ZH X FEo| A9

&S 7hs A 8ol 3 27 S5 BT Aoz AEn

(4) CytochromeP-450 g3 3}

FEPALE A cytochrome P-4508 SX4 52 4H3) && ¥ 35
A SR MEsA7E Tae dsaielrt & AddA HA
Z Y cytochrome P-450 St#ol w X+ 9&S =AHs9x 1 A3+ Fig. 18%
2o iz vlaste] CCl @559 79 cytochrome P-450 F3F2 fol4d o
2 AEA] o B3 B2 & FEEDE), £ BRI & FF
E(RE), 281 =2 AHFEF]) FoAL EF CCL @5 Foldo] Hlso
cytochrome P-450 $HaFe] 7}7f 9.6%, 11.4%, 18] 124% A= T7HE HA
ARk Fol Al Aol= YERUA] ekgkth 3F 2F o] EAsthe FEUAEL

cytochrome P-4502 A3 &4(CClL), Y EZA}W (nitrosamines), L]

%

polycyclic aromatic hydrocarbon 53 £ %S 5AEZES Phase [9A4 5
4 gAEEARE HJ3AA T EAE dodle Ao adHA glen
(Guengerich et al., 1991), CCly ¢ A] cytochrome P-450 d}=ko] Z a
B ool el s, 1981, ®lExE, 1997). £ HAdoA%E CCl ©=
cytochrome P-450 &3 A3t AR AA A3 Al CClL @G5+
o] cytochrome P-450 &#Fo] 7t A=dl o= Fallata A4
dA o]l fltkar Azt

r
Ml

e
L
&
=
I
_0|L
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Fig. 16. Effects of the extract and juice of Fig. 17. Effects of the extract and juice of
Lycium chinense fruit on the activity of GST Lycium chinense fruit on the cytochrome
in CCls-treated rats. P-450 content in CCly-treated rats.

Identities are:DE=Dried fruit extract of Lycium chinense(2 g/kg b.w.); RE=Roasted fruit
extract of Lycium chinense(2 g/kg b.w.); FJ=Fresh fruit juice of Lycium chinense(2 g/kg
b.w.). p <0.001 significantly different from the control group
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1. AgEYE 2 &
7 Ad8AE 9 Uy
1 AdA=

Amz ASE FIAE 20049 99 BW Yol FHE AH e BRE
o}

2
BN
rot
(@)
Q)
3
'
o
o,
=
=
g
&
ofN
H
bt
N

EEFE 20039 A7&= oMM 43 1%
I 20039 A FHIIEMMEANA A xR 1Fo ¥=F a8l FUA T =F
1% (Cabernet Sauvignon &3 Merlot £5S £ aA A X3 T2 I %

<
F(Rapel, 2002)< Y1l XE=F A5 =2 8319},

2) HAF Az wHY

ATy AxAT1A S A B AAE ol & AEXEF Axuy Bs
e o] &3 MEIEF AxPOom Fxoto] A5

(1) #AF AAE A 712 Fx2
T717F A 4 Kge A, FAst A3 299 JFE 2 oj=dS AAT
HAs st = 20 LE H7Estel 20%9 715 s ds v
vitamin C 0.25% 9} Sodium metaphosphate ((HHPO3)n-Na) 0.1%, SO; 100 ppm=
A7bsta AES #H7bE 21°Brix® 9tk Vitamin o complex
solution(Centrum, Wyeth - Table 1) 243 v X%k & 100mlel 1gS ¥ &
A 3VA1 21 Saccharomyces cerevisiae 20mle FE3 F 2734 7+ 3713 AHES

7

AL o] FRE = VA EXCA 1Y 134 adked A 20TelA 80U 3t
=]

for

T712 A= A 4 Kgoll & 20 LE #7Fshe] 20% =2 ¥ $ 50Tl A
T OAE S wwkstE A 7bE FESE T ARE o] &3 Gy Y
vitamin C 0.25% 3 Sodium metaphosphate((HPO3)n-Na) 0.1%, SO: 100 ppm=
A7bst AYS #H7ME| 21°Brix® 91t} Vitamin complex solution 27 3}
100 mlel 1 g& Y31 A3 A2 Saccharomyces cerevisiae 20ml

Ha o] Ya Ayl A3 e w By stk (Fig. 1)
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Table 1. Supplement Facts of vitamin

Amount per serving

% Daily Value

Vitamin A(29% as
Betacarotene)

Vitamin C

Vitamin D

Vitamin E

Vitamin K

Thiamin(B1)
Riboflavin(B2)

Niacin(B3)

Vitamin B6

Folate, Folic acid, Folacin
Vitamin B12

3500IU 100%
60mg 100%
400IU 100%

30IU 100%

25mcg 31%

1.5mg 100%%
1.7mg 100%
20mg 100%
2mg 100%
400mcg 100%
6mcg 1009

30mcg 109

Biotin

Pantothenic acid 10mg 100%
Calcium 162mg 16%
Iron 18mg 100%
Phosphorus 109mg 11%
Iodine 150meg 100%
Magnesium 100mg 25%
Zinc 15mg 100%
Selenium 20mcg 29%
Copper 2mg 100%
Manganese 2mg 100%
Chromium 120mcg 100%
Molybdenum 75mcg 1009
Chloride 72mg 2%
Potassium 80mg 2%
Nickel Smceg *
Tin 10mcg *
Silicon 2mg *
Vanadium 10mcg *
Boron 150mcg *
Lutein 250meg *
Lycopene 300meg*

Serving size: 1Tablet
* Daily Value not eastablished.
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Fresh Lycii fruits

Dried Lycii fruits

!

!

Selectingand washing

Adding water
(Lycii fruits : water = 2 : 8)

l !
Crushing
! Extracting (50°C/ 2hrs)

Adding water

(Lycii fruits : water = 2 : 8) l
!

Adding 0.25% of Vit. C Adding 0.25% of Vit. C
(50g / 20L) (50g / 20L)
(HPO3)n-Na 0.1% (20g / 20L) (HPO3)n-Na 0.1% (20g / 20L)
! !

Adding 10% of SO, 100ppm Adding 10% of SO, 100ppm
(2mL / 20L) (2mL / 20L)

Jrix check Jrix check
Adding sugar (21°Brix) Adding sugar (21°Brix)

! !
Adding vitamin ‘ ‘ Adding vitamin
! !
Inoculating Saccharomyces Inoculating Saccharomyces
cerevisiae cerevisiae

(20mL / 20L)

(20mL / 20L)

Fermentation |[(20C)

Fermentation |[(20C)

Fresh Lycii fruit wine with skin

Dried Lycii fruit wine with skin

Fig. 1.

Flow chart for red wine fermentation processes with Lycium
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TR s A, A 43 mue] dE R olmdes AT F 9
Q;Coﬂfﬁ 4027t 71E Agdd. 4493 F1A d3E A AR HE
<t

Svitamin C 0.25% 3} Sodium metaphosphate((HPO3)n-Na) 0.1%E 3 7}sla A
o 7AW o ok § oo 4Kgol =& FH7bste] 20 L& 34T o
71o SO2 100 ppm<S H7tstx d8&S H7FE 21°Brix® %391 t}h. Vitamin
complex solution 238 3 " A 23 & 100 mlo] 1 g2 Y1 A AZ
Saccharomyces cerevisiae 20 ml& &3 & g xo Y1 273d 1+ 5714
BHIE fFAst o] SR EHE #7]A 24 1Y 134 t‘&ﬂ‘?ﬂ A 20T ol A
80U+ g3

7712 A FAAAE o] & Fxw I vA 2 A3 4Kgoll & 20L&
_?7]'3}04 20% T2 WE F 50 T OAIRE S wkstAA e FE

&

3
Ao, AHRE o] &3 FxHIY TS A vitamin C 025%ﬂ Sodium
metaphosphate((HPO3)n-Na) 0.1%-& % 7Fste] A 7FAZ o33 & SO, 100
ppm<S HA7Fst AES #H7bE] 21°Brix® 932t} Vitamin complex solution
243 A= & 100 mlol 1 g& ¥ A3 A2 Saccharomyces cerevisiae
20 mls A< & Taxd ¥ Aot A PR 20ToA 8041 &
gt ool WHS Fig. 20 AlAsHA T

S wgkth ¥% 220kge B2 13 AE 5 37
S 9% 389 500 LE©°] stainless steel & Z 0
331, ¥ = (dextrose monohydrate)S #7tste] 92 & 25%=2 243 *
potassium metabisulfiteE 100 ppm H7}38tx, o5& &

Wy30(The Beverage People Co., USA) &5 2] nj

TAAT HE T WY 284 Ao Fof 447 13 TS F stainless steel A=
e} 31’\1 Aol mustE 20 LEo] fF8Hel Yl air locks AX3te] &7]19

S AwEle] 23 HEE AA F g ARE BALo7 HiA (Fig.d)
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Fresh Lycii fruits

Dried Lycii fruits

! !
. . Adding water
Selecting and washing (Lycii fruits : water = 2 : 8)
! !
| Blanching (90C/ 40 sec) |
! ‘ Extracting (50°C/ 2hrs)
‘ Pressing ‘ l
!
Adding 0.25% of Vit. C Adding 0.25% of Vit. C
(50g / 20L) (50g / 20L)
(HPO3)n-Na 0.1% (20g / 20L) (HPOs3)n-Na 0.1% (20g / 20L)
! !
‘ Filtering ‘ ‘ Filtering
!
Adding water
(Lycii fruits : water = 2 : §) !
!
Adding 10% of SO, 100ppm Adding 10% of SO, 100ppm
(2mL / 20L) (2mL / 20L)
lrix check lrix check

Adding sugar (21°Brix)

Adding sugar (21°Brix)

(20mL / 20L)

! !
Adding vitamin Adding vitamin
! !
Inoculating Saccharomyces Inoculating Saccharomyces
cerevisiae cerevisiae

(20mL / 20L)

Fermentation [(207C)

Fermentation [(207C)

Fresh Lycii fruit wine

Dried Lycii fruit wine

Fig. 2.

chinense

Flow chart for white wine fermentation processes with Lycium
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grapes

l

Crushing and destemming

Adjust sugar Concentration ——
¥

Inoculate yeast ———— 1% fermentation

Press pomace

L ¥
Freerun wine Pressed wine
[ ——

mix
-

1™ fermentation

l

samples

Fig. 3. Flow chart for red wine fermentation process
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s}

A 8E 3l43to] Somogyi-NelsonH 2.2 S48t F73. (1989) 2 #5382
g1, A Ty AFFSHE, FFY, 606 Glucosed NS FrgAor Faolak
I FHE Abolo] ARFAS st gl wet AlsFe] RS A4St
At dxE Ao A hand refractometer(ATAGO N1, Japan)E Al-g&3te] =4
st ok

(3) pH =#
pHE= pH meter(mettler Toledo, USA)& =43}

(4) F713 A

g7l A5 E 0.2 gm membrane filter® o] 33 & HPLCE #2433t}
Macrae, R. (1983) HPLC in Food analysis 2“d, Academic press, 180-250 Citric
acid, tartaric acid, malic acid, lactic acid, tartaric acid ¥ 3% (Sigma Co.,
USA)S == M35t RF&NS A2 & HPLCE w4, A4S 24
o] AEFadrt, 24 2AL Column Aminex HPX-87H column (300 x 7.8
mm) column< AFE3Fe] o] 542 5mM sulfuric acid, %< 0.60 m{/min, +

2o 20 WE 3F o™ UV detector® 210nm I-Fol A A& ).

(5) Total phenolic compounds $+# =74

100 m¢9] volumetric flaskol] #4314} 3= AR 1 S 932 60 me <
FE €At o 7]e Folin-Ciocalteu reagent 5 m{= ¥ i 30%7F WA 71 &
20% NaCOz; €9 15 m& H7Fstith 100 m7k+] S7= 4 5
oF 23Tl Wxgt Hel 765 nmolA FF=E FAHIAL %
acid® FE=WE A Z3e] gallic acid equivalent(GAE) 2 Al 4191t}

6) 574}
OEERERIEPEE
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3) pH

XF 9 9712 BAF9 pHE Fig. 6 o #AlAl€ vpep 2}, *
7} 24572.8 Aol & m|Z=3d 7S wolomw Ty HAFE oK \
pH 34740 Ate]l®= A 53tel] A4 s YEtliAth pHe =9 23y 2 A

Aol Aule % AN sw pH 36 ol dold A4 F ghitel WAT FsAel
w3 Wl E pH32 olshol® Al wol FEed & k. ¥ AFelA 7]
A SHAF pHE 8400 48R A GRS woln AZY T
EFRT 98 Ao wolzith 1 oA A4 g Al o Aue F
GARoZH T4 HATA WA AAE B 4 AL ALw Andd
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Alcohol content(%)

< o
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& N &
A A Samples

Fig. 4. Alcoholic compounds in Lycii fruit wines and Red wines
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Fig. 5. Reducing sugar contents in Lycii fruit wines and Red wines
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Fig. 6. pH of Lycii fruit wines and Red wines

FGW: Fresh gugi wine(made by white wine method)
FGWS: Fresh gugi wine with solids(made by red wine method)
DGW: Dried gugi wine(made by white wine method)
DGWS: Dried gugi wine with solids(made by red wine method)
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—TL7]X} -‘Jr/\a]—zroﬂ gfE T2 F712F2 lactic acidZ2 A AAE o] &3 A
S o] g3 AFVIAFIF ZF7E 33,435ppm ¥ 31,810ppme H.Ql
R %ﬂxﬂ% o] &% AxT7|AFe HEws o8I AxAVIAFIE Z
25197ppm3} 10,597ppme Kol A7 A Fo Ao ko] Az 7] A
MrY =%t Citric acid 2 32 AAE o] &3 7754 417ppm, 2
TS ol &3 A VIFoE 45dppme VIEE A AA e HFolM 4z
2,349ppm, 2,352ppm= 3 AZFUIFOlA By 92 SgRFS 2
Tartaric acid <%= AxT7]FolA tha =4 #dFEHA=H, dEHE o] &3
T71AFERY REAHAE o] & FUIAFAAN HE =S FHS BA o]
3ol F712 A T tartaric acid7b 7Y @ektha ®oagk =

e QA7

e

"

N

T712 A3 Frih 2 vlus) B ow B2 Az duje] Fa {71
& Az F71A AT FAEA lactic acide] SHrHEo]l WA F7]4ke] 34%
2 7F4 =9kom citric acid, acetic acid7} Z HE otk A Fr1guie] A
Aok AYE, B2 A F719u] EFolA citric acid®] o] 71 ol AT

A el 3l E xjolE Hol:d), W& = citric acidd] &
F Wstel] gk & o 2 A7 FaEooF & FoR AlmET

XEFo dFH =2 F7]A4F2 tartaric acid, malic acid, 28] 2L citric acid %
o] A "k citric acidFE& AHoz Fo Holmg TL-Fo Awte FF tartaric
acid®} malic acidol] 93] ZAHt}. Tartaric acidZF< 34 EXEF9 ol ¥&

3

R

Fol A 217} 1643ppm3} 1480ppme 8] 1688ppm & 3G 8 9 LEF9} v

523k X E Yt A} Tartaric acids malic acidet A LEF9 AAEES

FAANA BELES ToAFa Falgh v o2 RHe & & Tolge A

BA &S =, A AR EEFY tartaric acid THFS oo A sl
I A= ET

Malic acide ZEF9 =4 A8E Y AEoz st 2559 ol =2

v

=37V Z2+2F 1461ppm 3 2276ppm< k-3 Wb
skal Qlo]l wuWiAl LEFe FUYEEF It
ZFo A malolactic fermentationS =3 %
Bl Aol 7]Qlgtty, XTSS9 o|x M E & ©]I1+ malolactic fermentation
veastol] o AAYEE EWH E=F9] An|7t Frstar AR Bhe A S F3)
Feda 2L groz WA 71t malic acide] A8ld A= Ay o=z F4k
0. T

S 0.15% WA 04% A= 3= 9o E3| lactic acideE T2 A5

rzi bl

=
r

of
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&S S22 malolactic fermentation HEE=F WE

HAoltt,  mEkA  SulAt 2EF9] agstE 9JslAE malolactic
fermentatione A IAI 7= 7T D AF7F o] Folxof &

o}, Citric acid@2 2957435ppmo.2 U4t X =Fof FYXEEF o] & Aol

7F eldew =2 F7)akel ws) diiH o HA EAsd

fo fo
o ol

Acetic acide= ZEF g2 A A ditdqoz AgA AAHEE= Zlo] A
A9 53] FUIA BT i)l =Tl vlEl =A #EEHIAG ol
acetobacterol] °1¥ 0.9 7heAdo]l & ZAoR HAA=H FUF AF Al A%
e b Fs AA AU wabvks 2 da FoR 6l IS A9 #8714
Z27AS Aoz FAFo AEE do|= A o AFES JAAZ

-
A& Aol

B 5
IR 4FH F3 JyxeFo HesA 22 5 AEA 29 phenolic acids
¢} flavonoidsH 5 #25Fth. 2 Z ¥ phenolic acids % hydroxybenzoic acids
2 +E gallic acid, syringic acid’} &% 131, caffeic acid p-coumaric acid,
o-coumaric acid, ferulic acid, sinapic acid %¢] hydroxycinnamic acids”’} &<l
Atk 1 99l coumalic acid, chrologenic acid, cinnamic acid®= #32], &1
Aot XS (+)-catechin, (-)-epicatechin, rutin, myricetin, quercetin % 2]
flavonoid %= A ATEH 2 AFA Sdd st XEF9 o|HxEF9| F o
Z

sheFe Zb7) 842 mg/Let 849 mg/Lola FYREEFANAE 2,200 mg/L ©] %
q

=2 v Aol AEHAY. x5 74 AR SA4 7ol ¥ Aol7h gl
S AT W ol Hm FEFY Aoy EE FIFH o] mE AKFIA 7

AP A A Fo] Hs FFES 149371,710 ppmlE FAF L EFHT =
gtom AxTF7 A FAF AL 246072,468ppme] FH A RS i) 3HAbs)
Hy Ayt g7 JQta HiuHI v FYEET Ho 22 X9
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o] W& stdE FIAY AAI Aol Wo] FEHo] Atk 7R wo]
Bt &<k phenole]l S7bste AL Hd AAY HlEAdRo] dEEe] &5
ol F7/Aw dowm  HEHU oty dE A& 2flavan-3-ols,
flavan-3,4-diols, anthocyanin, anthocyanidin, flavonol, flavon¥} &2
hydroxybenzoic acid, Z-& flavonoid =S L& o}t dutr oz <=4
Aol Zhe| 2 (cathechin), ©fl 3 7}H 71 (epicathechin), 3 & A]o}Y W (procyanidin),
By, Bs, By, #AEA® (quercetin), 28 AH(gallic acid) 59 AA=S 7H =
of FE5 o|Fu7t A4S AAUA o5 AFo] THete LEAY HE
A A Aok e 71 RbE] L EvE g E WA ghd ) QFEAj ol
A PP o R FEA oIS e Ao FHAasHA Hrh

ol

ofN oX oX
o Mo Mo

Table 4. Organic acid contents of Lycii fruit wines and Red wines

(ppm)
Citric Tartaric Acetic
Malic acid Lactic acid )
acid acid acid
Hwa-sung wine 435 1643 1461 1599 129

I-cheon wine 308 1480 2276 2628 1167
Imported wine 295 1688 231 3796 342

FGW 454 79 248 31810 1225
FGWS 417 163 281 33435 680
DGW 2352 241 95 25197 2372
DGWS 2849 1376 154 10597 3630
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Fig. 7. Total phenolic compounds in Lycii fruit wines and Red wines
FGW: Fresh gugi wine(made by white wine method)

FGWS: Fresh gugi wine with solids(made by red wine method)

DGW: Dried gugi wine(made by white wine method)

DGWS: Dried gugi wine with solids(made by red wine method)
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d AlsR ddfon, 97 ddF T AEEF Alzgor gxg dxT7
A (DGWS)E stk o] WdE o] AJgolA Alelatsiet. A, WA gt & 147}
A gol g dgstel AAjstdlon s Al Wik A A= Table 33 2t

AN B 94 A (significant test)oll A= L3S wrap AR A9l B
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Table 5. Sensory evaluation data for Lycii fruit wines and red wine

T& A8 Red wine FGW FGWS DGW
A g 2.88° 5.37" 477 9.80°
Zh A 475 364" 342" 9.56°

gk 2.03" 8.30" 8.38" 9.42°

i 4.79° 750 10.65" 710

WA Al 10.48 5.41° 5.74° 8.42"
AlA 467° 6.63" 6.87° 5.94%

uk g A 447 8.94% 8.35" 8.65"
LA 745 758" 755" 5.85"

ot 105 8.14° 4.10° 4.31° 512
Al 6.89° 6.58" 7.83" 817

& 5.72 8.77° 8.69" 8.25"

o3&t 772 8.16" 7.60° 7.89°

LR 558" 8.66" 9.07° 8.64°

THA 7| Z = 9.40° 412° 4.36 475

Score: 0-extremely weak
15-extremely strong

Significant level: * P<0.001 **P<0.01 *#%P<(0.05
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QDA diagram(total)
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Fig. 8. QDA diagram for total intensity acceptability of fruit wines
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pHe 712 34 F(pH 3.474.0)7F EE=F(pH245728) Kt} =¢ko}; 7 Alx 7
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23lo] U239 o1 malic acid®t lactic acid FEFS FHEEF FAk
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H 23k A& Bt
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N
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A5 A TARFAY HEAY

of
N
olr
o,
(&
ok
re
-

LAgey 2 U
7t F71AF 9] Zeaxanthin 2 Betain #3573
1) Zeaxanthine &% =3
FKJ(RAT715, 2@% w23, FKISW 7715, 18% £3), DKJ(R2 77
F, YR nxd) DKIJS(Ax 7715, 2y 2 239 47 Ao E3Eo] 9l

|
T zeaxanthine ¥ &<2lsl7] fs] 22 A (F)dA EFEES Tt

he =
Fede dol, 224t 7715 ARl 285 %= zeaxanthine &
&S FA A 42 HPLC 71715 €83t E43saitt

2) Ion-Exchange H<& & &3 ® el
el 47 Azl oigh wERR] SR
of ZAFAHAEFAIE T4, 1998). 919 4714 A=5E 7217 &4 U E NO4,
NO.2 AFHA 2 A3t & o] Lug Ao FTHAIZ L, o] >k A HiTrap
SP(“}), HiTrap QGHE A}E39 3, buffergs =8 ®u Z2& &4
T ARE AAANA FHAFT HERle] Aol AAS AL Q)
=3 Fol ARE FA FHAAAT o] &HE AAFEHS AA
Ao ZpHE 1.02.%2 %5 5 Reinecke salt-8 9 5mlg #7}3F Fof
x4 ==

& WobA 95% EtOHZ &A1l v,
2

(

f
OE

X

o

N H
9

o

o

A" w7=] EsSS Al o 70%((v/v) Acetone 25mlE
Aol &8 7Hxx O0D. 525nmolA FFEE SAsAY. AFAS
0.2%(w/v) betaine2 A|Z3te] ZAASA L A5 HEFS] S22 mg betaine/g

solid= YER ST,

L
ol

1) A3

1) A=

20049 % AF 7R A FZAA FE B2 A TUIAE AFEsEAT o
A F71AE FEY YA BEATA B T F24 EAAS Sl
IS FAAZ FIIFE DU, o)F 53 TEAHE ARER AEEA
=3
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(2) Aok Z 717

T-CHO(total cholesterol), TG(triglyceride)= 3 W9 ZY 223 =X
stekrs =Ast=d AR s, GOT(glutamic oxalacetic  transaminase),
GPT(glutamic pyruvic transaminase) assay kits:= &% W st @ 43
s SAst=t ARE stk o] EE S48 8 kitse oA R (F)oll A ufj st
AbEE T ZHe] &4 Al A4 2%(37C)E incubator® AlE3le] 2AS A
Aok, A7 B3 HAE 98 BE HAHS 4T A FPstdnh

3) Ad 5=

A% 6F% SD(sprague-Dawley, 1807200g)% <4 IAFHE AMEeltz(F)l
kel AFESEATE olu AMS AL P 9 %‘Z\“Z:Zi
55*5/))0 X

S
[\
H+ o
o
Q1
w(3
o
o
SV 7)Y
e

2) A3

) AR A X

2004 109l HF 7712 Al F23 A B2 FUIAE 7HA
a BEAAYS FA PVIFE F¥%aL, VIS Ad3e AdE 2424 White wine
FE71M% Red wine Fx7IWel Fstol AES ¥ 92 A3 F5 F 42
S A7t H2 Aew FEete] Ad 32 A A4 2 2 F e Al
Zatgith £ FEAY AHES AlEe 1 FoA AEE A4dE 93 g A
S AdEste] dF TUXEE Ask a3 ofRE sk AAd AREsAT T
7] F2E 20040 ATl 8 ol g@okd WwRow Ajzste] A3 )
FoF &3} Hlal A AESHT

evaporator(Heidolph, Germany)Z 3] 14, A2

HdEES AA EFS &HAE AAANT L, dF FEs Zﬂ 45‘}93”4
HS Freeze dryer(samwon, korea)Z ©]&3lo] €43 Ax

Az 28 o J=d 4 F5E 1125 conical tubedl & 3sto] A

71 A7A 70T WE Baekdth
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(3) 43 4ol

Ad Aol dubrolZ AIN-93M & delste] AFEsFSlar, A Aol
AIN-93M2 olell 1% Zel~H &0l H7tE 2ol& A&t =, A% 2o+
718 A g 40%(F% %H])9 A (Beef Tallow)E #H7}sle] A Wstgs =3
ou Agheke] wolA FAFEAG HHE 1 FEHE ANE FAs77 HA
ettt olelgr 54 wiitol] AnkAlm o} wA AlR = fHA Tito] Ho] APzt
59 97 ik
3) AA dF ZY2EE A I B4
1) Ak

uk2] A w4 5 %A

SD(sprague-Dawley, 1807200g)% 4 3 FE 3 gLl 6

L Age T F2g #FE ww

, 4 , T2 A T
(g 2d/kg A=)/ =g 1@ E/kg AT, TF A =g 1LIFE

: = dnkabg o}
DA AR 1% FH2HEC] H7bE AMRE AFEEE R, HS A STl =
AMALEE Hola, &= E Fo7[tels diAET S A9d yux] £ =
T AR AHolg MHAAMAL, = Hole AFEol HAHES St AAE
Folsts 71 A FAS FAHstY] FAS SUES ade] NEES AT
Fo] sttt 22k AgdAE F oz dHAs A=Y, dvALE S, A EAL
57, T AFE01g 18w/kg AF), 1 F=(05g 1P E/kg AF)E TE
stk A8V 9 Fo] 77 12 Ay 55 A AAEA
(2) AA %49
4 #Ax"  conical tubed A JW AAE 0.9% salined NS 7FA 3 zHzh
o] T 3|Aste] AL HRIEA Azt 4CWH By ¥ 19 99 BT
BFsto] Abgstith A/ x4 Control & 593 245 F7] 98 09%
saline& & wFAE Ldste Fo g, 715 77 F2 o2 449
AlRE sl 1 = A TRE FFAE nEste] 19 @9 dA At
Folgtdinh 12 A3 Ftle 4877 39, =713 15749S & & AT F9
E oy, 23 Ao s HE7Ibe & F HlE 2 AolE AHFHAIVIH

A AAE Folsharh
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A A et Aol dAFA @92 Groupingst Al7]17] 918 SA 3t
R, 3Y3Fe] fr= 7|gko]l At Feo vl A FA FAHES T E 6
k] vl =gk FA R UrEo] cagedll ol Absatlvh 1A AE F 717 Fol
v 299 1WA FAE S5, 122 A AA Fo |ztde 19 99
A Z85 &3l FAE el ui] Folg st 1t FA 54 dds A3
F MBS e HEST T 09% salined o] FAS Mol F AFE FA
=715 AAst AAAEE SAsAT SAS 1+ FA= liver weight(g)®
ERu Atk

(4) 849 g E 2 aady HA
@ GOT ¥ GPT &4 =4

dHF o GOTS GPTEA 2 Reitman-FrankelH ol 23t assay kits=
st ZAs gk =4 e 712 ImlE 9a 37CoA 583 WA F
02mle ¥ 7 &gsle] GOTE 37ColA 6083, GPT+ 305‘—1 WA 5
AAF ImlS Y & Eete] 2027 A3 vS) 04N NaOHE 9 10mlS

< =
- 10w3F Aol WA g s 505 nmell A FEEE 43
[e)

w9,

Mo o oX o ofp

2y

@ & ZHzdHE FF A

A= = FY2HE TFFS V-Cholesterol assay Kkits(o}2bA¢F 3h=) =
Abgste] St 54 WHe 4 9 0.02mlT EAA Y 3.0mle €
2 E3sto] 37T A 587 WA F 605 ool 500 nmollA EFFEE =A 5}
of FEMdel tidste] Z7hel ke A4t

= 4 (lipoprotein lipase)°ll 2] 3}
glycerol¥} A WAato g 714 B = &4 93 Cleantech TG-S assay
kits(obrbAl oF, =) & ol &t St S48 W €3 0.02mlY &AA
Tl A 1023F FA g ok, 60 olulel 550nm

2
w
o
=5
o
e ol S

@ HDL Z# "= 3% =3
Al F A zElAT} wly

#  golLe Lo F  lipoproteinE
7

|
LDL(low Density lipoprotein)<S HZAIZ1$ g3 o] -2 HDL(high Density
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ol A Fulg AM 203KE AH&

02mle Wi 2 3 F

lipoprotein) S &
3lo] ZA4sAtt
7

A2 A 1030

B
>
3
w
o
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(5) 1+ st A
7t 1goll ice—cold 50 mM potassium phosphate buffer(pH 7.4) 9ImlE % o]
4T, 11,000 rpmel A 1% s #2313t 10%(w/v) Liver HomogenateS #| %

3 vhe BEpgR B4 ARS8 Hx 600xgel A 1087 A4 B F
A5 wre As) A 10000xgN A 2087 QPR el FEAL B4 A

Mot

2 ARSI ol F & EUlxEE, 484X, HDL EdsHE &% S84
3
=

249 W 5L SAa

(6)%F Al A 2]

AE AF}EL Statistic Analysis System(SAS) T2 1S F2sle] AL
3 meantS.D(standard deviation)® WERHAT. 7 o] FoA AAL
ANOVA testE ¢ F Fol5FlA Student''s T-test= 53

2. 43 ¥ n

7} T7)AFY] zeaxanthin 2 betain$® %

1) Zeaxanthine 3+

FFEAS 7aL HPLCE T3S 45l 75%0] Zye ol 373348 Yeh)
o s FKJ(AB7155, a9+ v 23D, FKIS(A715, aL&@e 33, DKJ(HA% 4715
P& w2, DKJS(AZE 715, 238w 23] 470 M o= peaks LFERA 239kth
Aoz 47lle] Algselli= Zeaxanthine=Zdo] £ YA Ut ZeaxanthineEZo] 7715
7h drEEE dgelA glolxAY, A3 Hell Wztek EdolebA IEAA HAE § His
FGeolA] AkstE] o] glolRs o 7] wiiEolet dkEr)

mﬁﬂiﬁ

r1r

2) Betaine ¥

FKJ(B7715, 1@d% V23, FRIS(71F, 1de X3, DRJ(R1xE 715, 1%
W33, DKJS(A2 7715, 28T 23he] a7l AlEel =] e HER] g vt
2t} FKJol+= 0.9mg/g solid, FKJSol+= 09mg/e solid, DKJoll& 1.42mg/s solid, DKJSO)
= 1.5Mmg/g solide+F Eo1 Stk /‘ﬂ T7IFNA Bk Az 97150 Hup B2 o] §
FrEo] Rl RS FAFEA e & Hrhs T AWRS XFAAA T ollA
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Fig 3. Effects of the liquor and”jui.ce of Lyczum chinense fruit on the activities of
serum GPT and GOT.

Identites: FFL=fresh fruit fermented liquor of Lycium chinense; low=1g solid’kg b.w.;
high=2g solid/kg b.w.; FFJ=Fresh fruit juice of Lycium chinense; *p<0.06 significantly
different from the control(II) group; *+#p<0.001significantly different from the control group
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