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SUMMARY
(FE2HE)

I. Title

Development of diverse traditional Andong sikhe suit for present

generation’s taste

II. Objectives and Importance of the project

One of the traditional beverage, Andong sikhe, is a regional food in Andong
area, Kyungbuk-Do with different processing procedure and raw materials. The
Andong sikhe was a traditional favorite lactic acid beverage with
well-harmonized taste and odor using rice starch, radish, hot pepper powder,
ginger, and malt. The production of taste food in the north area of Kyungbuk-Do
including Andong has been gradually decreased by changes of people’s eating
habit and life style. Moreover, the methods for manufacturing traditional foods
are only used by aged housewives at traditional ceremonies. Thus it iS necessary
to establish the foundation of the manufacturing technology for traditional foods,
which has been disappeared. It is also needed a standardization of processing
procedures and development of diverse products. From this effort, we could
maintain our tradition and agriculture against foreign products.

Therefore, the objective of the present study was to establish and standardize
the manufacturing process of a traditional Andong sikhe by purifying and
isolating lactic acid bacteria and yeasts, investigating the characteristics of
growth between these microorganisms, and comparing the single or combined
fermentation techniques. This study will be helpful for enhancing a public health

and welfare, for increasing a farmer’'s income, and also for promoting a rice
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consume in our country.

IIl. Results of the Project

Section 1. Physiological Activies and Anticancer of Traditional Andong

sikhe Extracts

This study was examined enzyme activity, in vitro cancer prevention effect
and cancer cell week in order to investigate physiological active and anticancer of

traditional Andong sikhe.

Angiotensin converting enzyme(ACE) inhibition effect, to see inhibition effect
of high blood-pressure, itis showed 9.5%, 13.3%, 30.0% and 6.3% in hexane, ethyl
acetate, butanol, water layer, respectively.

Tyrosinase inhibition effect of each fraction was approximately 10%, showed
lower inhibition, so traditional Andong sikhe was low inhibition activity of
tyrosinase

The superoxide dismutase(SOD) it showed a low activity of hexane and water
layer, 30% high activity at ethyl acetate and butanol layer.

Electron donating ability(EDA), anti-oxidation and purging active oxygen, was

about 27% activity at 1000 ppm only at ethyl acetate layer.

On the basis of the log phase cell concentration, the anti—cancer effect on the
human cancer cell, SK-MEL-2(Malignant melanoma), SK-MEL-31(Malignant
melanoma), breast cancer(MDA-MB-231), liver cancer(Hep G2), intestine
cancer(HT-29)was detected using the traditonal Andong sikhe. The inhibition
against SK-MEL-2 (Malignant melanoma), SK-MEL-31 (Malignant melanoma)

were increased significantly.
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In order to measure cancer prevention effect, quinine reductase(QR),
glutathione S-transferase(GST), glutathione(GSH) was determined. The GST
active result was 2.5 times from 1lppm to 1000ppm, ginger, pepper etc were 1.6

times.

Section 2. Manufacture of Traditional Andong sikhe with Mixed

Fermentation of Lactic Acid Bacteria and Yeast

The aim of this reserch is to select and develop a new lactic acid bacteria

and yeast strain for manufacture of Andong sikhe.

The changes in life style today appear many ways. Many housewives turn
away from home preparation of the time consuming traditional foods, such as OO
Andong sikhe/7/J7 The importance, however, of succeeding the traditional cuisines is
getting appreiated widely nowdays.

This study aimed to investigate of Andong sikhe by use of pure culture
inoculation and the improvement of storage stability by the addition of stabilizers
to the product. Microorganisms was selected for the pure culture inoculation in
the fermentation. The changes in chemical composition such as total acidity,
sugar content, amino acid and various forms of nitrogen during fermentation
were determined. The changes in pH of the product, the enzyme activities and
the population of lactic acid bacteria and yeast were also followed in the process
of fermentation.

Microorganisms were collected to isolated from 4 kinds of traditional Andong
sikhe. The optimal growth temperture of sikhe yeast No. SY 5 was 30T and
this also grew well in Andong sikhe of pH 4.5. SY5 produced CO: gas 15% of

alcohol in malt extract broth. SY5 was identified as S. cersvisiae by
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characterization of shape of vegetative reproduction, morphological and cultural
characteristics, fermentation and assimilation of carbon sources, and physiological
characteristics.

The crude protein content increased up to the 4th day of fermentation but
slowly decreased thereafter.

The pH of the product rapidly decreased to 4.02 by the 2nd day of
fermentation. The total acidity reached to the 043% by the 2nd day of
fermentation and kept on increasing slowly during the fermentation. The free
sugar consisted of 6 kinds including maltose and one unknown sugar.

The amino form nitrogen increased up to 3750 mg% at the 2nd day of
fermentation and the product tasted best at this time. The ammonia form
nitrogen, water soluble and salt soluble protein decreased during fermentation.

Proline and aspartic acid were the two major free amino acids. The free
methionine increased while the free lysine decreased in the process of
fermentation. The major amino acids of water soluble and salt soluble protein
were glutamic acid and aspartic acid. The arginine content of salt soluble protein
increased as the fermentation proceeded.

Linoleic, palmitic and oleic acid were the three major fatty acids and occupy
90% or more of the total fatty acids. The activities of acid protease and
liguefying amylase reached to the maximum at the 4th day of fermentation while
those of saccharogenic amylase and lipase reached to the peak at the 2nd day of
fermentation.

Among the stabilizers added to the traditional Andong sikhe the Na-alginate
appeared to be the best. When the product was evaluated by the sensory panel,
the addition of stabilizers up to 0.1%6 level actually increased the acceptability of
the product, while the concentration of more than 0.2% stabilizers affected the
acceptability of the negatively. The viscosity of the product fermented with the

CMC and Na-alginate added reached to the maximum on the 2nd day of
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fermentation, while that of the homogenized Andong sikhe fermented with
Carrageenan reached to the peak on the first day of fermentation.

The lactic acid bacterial count reached to 4.7 x 10°%/mL after 15 days of
storage. The use of mixed culture inoculum of Lac bulgaricus SML 47 and S.
cerevisiae SY5 suported the rapid build up of the lactic acid baeteria and
consequently the whole process of the fermentation was shortene. The

acceptability and product quality were improved by the use of inoculum.

Section 3. Development of the Functional Traditional Andong Sikhe

Containing Medicinal Plants Extracts.

This study was carried out to development of extraction technology for
functional active components and determination of combination ratio for traditional
beverage containing medicinal plants extracts.

The physiological activity of 8 kinds medicinal plants extracts were examined.
Total polyphenol content showed highest value in 50% ethanol extracts. Electron
donating ability showed highest value in 50% ethanol extracts of Glycyrrhiza
uralensis. SOD-like activity showed highest activity in 50% ethanol extracts of
Cassia tora L. Medicinal plants extracts showed different nitrite scavenging
abilities under different pH conditions. Medicinal plants extracts showed highest
value in nitrite scavenging ability at pH 1.2. The maximum nitrite scavenging
effect was found at pH 12 and decreased as pH increased.
Angiotensin—converting enzyme inhibitory activity showed highest value in 50%
ethanol extracts.

Each of traditional beverages were made of four type combination ratios that
were used of medicinal plants. Combination ratio of A type product on Sikhe was

Andong sikhe (6.0%), FEucommia ulmoides ext.(0.06%), and dried ginger
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ext.(6.7%), and that of B type product was Andong sikhe(6.0%), Schiznadra
chinensis  ext.(1.0%), dried garlic ext.(0.15%) and Ginseng ext.(0.24%).
Combination ratio of A type product on medicinal plants was Lycium chinense
ext.(0.9%), Eucommia ulmoides ext.(0.09%), dried ginger ext.(0.06%) and Cassia
tora L. ext.(0.16%), and that of B type product was red ginseng conc.(0.6%),
Glycyrrhiza uralensis ext.(0.24%), dried garlic ext.(13.72%) and Schiznadra

chinensis ext.(0.2%).
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IR L A R

7t AdAR

BoAgo A8 A8 & (Japonica type), F(Raphanus sativus L. radish),
A7} (Zingiber officinale Ginger), 137} (Capsicum annum L.)T 20031 9€ 9l
A FEEEFAA A A FAAERR AMESAT. bsAElY Alxs
Fig. 13 o] AAstAtt <ts2ae A7l =42 hexane, ethyl acetete,

butanol, waters 7}sle] Ao A 24A17F FE% & A4 EE](1,690xg, 30min)slo

U 2aA3 84 A
1) Angiotensin converting enzyme(ACE) A 3

Angiotensin converting enzyme A3 &3 Z# L Cushman®™ 59 WHS Wy
stel ettt & ¥ESI = 0.3M NaClg $H3t= 0.1M potassium phosphate
buffer(pH 8.3)°] 71&<¢l Hippuryl-L-histidyl-L-leucine(HHL) 25mM< =< <
0.15mL, ACE(0.2unit/mL) 0.ImL¢} zt FFAIE & 0.ImLe &g, T+
FEAE YAl FHSF 0ImLE Hriste] 37CelA 3087 wEEA]7]a, IN HCI
025mL  H7t= #8S  FAAZ 5 15mLe  ethylacetateE 713t
EthylacetateZ 2. Z5FE &wl& F/HAIZ AR ImLe F/TE H7Fske F

hippuric acidE& &3% 228nmolAl S43 & AHIAE&(%)S F3HAth
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0.2mL, 718 &
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AlA W&l Fo AAHE  Dopa chromes 475nmol A =43t} tyrosinase # 3l

B9 ARG Hbrsh TALTO FRE AAEE eyl
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A &%) = (1- T e BAE

3) A& s (DPPH) &4
AAE A 282 Blois™ WHe Wdstel QA 7

ot

AEdsrdFE=2
A& 1mLel| 0.2mM diphenyl-picryl-hydrazyl(DPPH) ImL& %

Sk WA 08 5lTmel A FHEE ZAe T

q ar =(0 = — =
7\(_;(]'00:]0(/0) (1 3%]7]_?_94 _g_jg_l;_

4) SOD(Superoxide Dismutase) FFAEAH =4
Superoxide dismutase 4A}24 %< Marklund®™¢] Wo wel 2+ A g 0.2mL
10mM EDTA, pH 85) 3.0mL¢ 7.2mM

of Tris~HC19] «4&&4(50mM Tris,
<, 1.0N HCI 0.1mLE 7}3}¢]

pyrogallol 0.2mLE 7}8Fe] 25Col A 1027 952171
HE2-S AAAIZ] & wbgol F A3lE pyrogallol?] %S 420nmeol A A s

SOD #AH#AS S AR AT WA B A9 FYE FAEE R

.

SOD 500 = (1= —Sorree s
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o GAEF AT FgEH
1) AEe) g

B A3 o]g3d AM¥E SK-MEL-2(Malignant melanoma), SK-MEL-31
(Malignant melanoma)< Korean Cell Line Bank(KCLB)Z4%-8 F3&tith 2 A X
o] wgFS 10% fetal bovine serum(FBS)¥ 100unit/mL<] penicillin/streptomycin<
19%% #7Fsk RPMI 1640 wiA1 & AR&38Sl 2w, 37°C, 5% CO; incubatorell A vl &}
P

2) MTT assay©l &% 3 &34 =3
=Z8o ANEFo U =4 JAFEIHE Carmichael 09 Wio] ulz)

MTT assay® AAstGTh &, FAEFE 96 well platee] 1x10%cells/wello] = A
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o
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ki

o} FHo FHFE  Hbee Fdd x4
o7 wjeksttt. ol 7]el Smg/mL FEE AZFH MTT &4 20uLS H7tste] 44]
b wjokdt & wjokl S A ASL 7t welld DMSO:EtOH(1:1) 150uLE 7}3Fe] 30%

7t adksk ] ELISA reader® 550nmeollA SH =S A3 o] A EF XA

2. T4 A
Z27 A S 9s) SPSS10.0 for windows program< AF-g&3ste] z}zbe] AlZe] o
Azt Jepilon 7 Fo] e Folak A5S Duncand WFHZF

W (Duncan’s mulLtiple range test)2. 2 FJA S HZE3A}
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Steamed rice
Radish
Ginger

Red pepper

Malt

Soaking Extraction
35~407T, 2~3hrs

Sedimentation
5T, 8~10hrs

35~407T, 3~05hrs

Fermentation
22°C, 16hrs

Cooling, 5T

Storage, AT

Supernatant

Fig. 1. Protocol for the Preparation of Andong sikhe.
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7b, EAAAE 84 SA
1) Angiotensin converting enzyme(ACE) A &

AetsAde] ndst Aslss Bl flstel ACE sk Aslss Ay 2
I} Fig. 29 el Ach Ztzbe] 35 = hexane, ethyl acetate, butanol, water®
ol 5] 95%, 13.3%, 30.0%, 6.3%<] wo =2 YEehY BEe&3dA 71 =2 A5
LER AT
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Fig. 2. Inhibition rate of fractions extracted from traditional

Andong sikhe on angiotensin converting enzyme.
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2) Tyrosine A 3| & 3}

Tyrosinase(monophenol, dihydroxy-L-phenylalanin : oxygen oxidoreductase,
EC 1.1418D% FE& 73 &4 2 melanin A #HstH SEIA melanin
& X eI oA melanomas®t TAY o™ AU o)A melanin A2 L-tyrosine
ol 1 L-3,4-dihydro—xyphenylalanin(DOPA)S AA Al 7] 12 thA] L-dopaquinone® &
AdolAl7l= A&5E 44 Ay Jd8gd & gl oaf g "k 7 9
tyrosinase A3 &%+ Fig. 3~5 o YEMN AT} Ethyl acetate, heaxan % waters
s 10% 5o w2 A mdE detdo] kEAslel = melanin /30

o] 3} tyrosinaseo| Wik Ade oFgk Aoz e
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Inhibition rate of water fraction extracted from

traditional Andong sikhe on tyrosinase.
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Inhibition rate of hexane fraction extracted from

traditional Andong sikhe on tyrosinase.
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Fig. 5. Inhibition rate of ethyl acetate fraction extracted from

traditional Andong sikhe on tyrosinase.
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3) A&A¥ 4% (DPPH) &4
AAFods A AFEH 1,1-diphenyl-2-picryl-hydrazyl (DPPH)& <FA 3k =}

[} e

=

o eteZ2zA a8 veRrAdAR 8 517nm FolA A FEAS UERY,
A2 e FaE od S17nmit oA F3 =T At A4 FEEAA ol
g Es SAANAY AHATI= sHol A
H 58 o gzl gig A gA4S Ve 5

of o3 x=3tE JAlsts HErk ofgd = vk ¥ APAI= Fig. 61 HERY

-0

At} ethyl acetate ol AW FL3kA 1,000 ppmol A 27%AH =] HAR-Fo5&

EFu ATt
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Fig. 6. Electron donating ability activities of ethyl acetate

fraction extracted from traditional Andong sikhe.
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4) Superoxide dismutase(SOD) fA}&A =A
Superoxide dismutase(SOD)+= A3} @424 A X0 sz Y AaFES 7

s AaR HAE A7E Q20 + 2H — HoOp + 0% Fvldh= Zaolw, SOD
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Fig. 7. SOD-like activities of ethyl acetate fraction extracted

from traditional Andong sikhe.
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Fig. 8. SOD-like activities of hexane fraction extracted from

traditional Andong sikhe.
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Fig. 9. SOD-like activities of butanol fraction extracted from

traditional Andong sikhe.
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Fig. 10. SOD-like activities of water fraction extracted from

traditional Andong sikhe.
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U GAEF A FgEF
1) MTT assaye°l 93 &¢as 54

Aecke s el ehMel mg AESA AAES Fig 11~12% Ze] vyttt
A, SK-MEL-2(Malignant melanoma), SK-MEL-31 (Malignant melanoma)®ll
e A& A8 st S/l wel AlETA JAlEo] oA or FIhst

Fom, 1,000 ppmoll Al 257 20%°]3e] A7 A 7F vERE
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Fig. 11. Growth inhibition rate of fractions extracted from

traditional Andong sikhe (SK-MEL-2).
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Fig. 12. Growth inhibition rate of fractions extracted from

traditional Andong sikhe (SK-MEL-31).
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st €& 7Fste 5 mLe TH NS Hol gas chromatography+-? & A= o}

Aot ¥FEZZE ethanolS 247+ 0.1, 0.2, 0.5, 1.0, 2.0%2 & 3le] A Z A Z
9} T3 WP or AxH FHAS e Ao BXEY, EA3 peakd H
FAZT} vlaste] FAsAT. dFe e XA R peak areadl Ul Alm

peak area®te] Bl ola g FetAth.

dEAlERYH e Zed ZRO HiYgEAESs #FES] fete] AEEA
malt extract broth(3% malt extract, 0.5% bacto peptone) iAol A AA]7|HA &
A AR EEAL, gl TR wE E4 ALY Wt dadd TR wE

B4 Arkel dskel wjFAIzhe] Aol wE wix el pHWS A= = Al E9

=t

_71_



Steamed rice
Radish

Hed pepper

Malt

Soaking Extraction

35-40T

2~3hrs

Sedimentation
5T, 8~10hrs

saccharification
35~407, 3~ 5hrs

Supernatant

Fermentation

227, 16hrs

Cooling, 5T

Storage, 4T

Inoculation of

sfarter

culture

Fig. 13. Protocol for the Preparation of Andong sikhe.

_72_




2. a7 23

AEeAg oz Az ks 4 3448 A2 Table 13 2tk &

S 88.17%, =AW S 051%, 29 RS 1.16%E YERH AT A

=
47, et AF A S4S RS AT Table 2, 3o GEAT 3719 &
I52)

wn
t
[@!
o
(@)
flo
ox O
t
s
re
i)
o
S

Tolal argininedl A NHzE AAslaL, lactose,

391 1} sucrose, cellobiose, inositol, inuline

rr
=
fot

galactose, maltose® fructose
kg x| EaFdr}. o) Ad e SEC 569 EAS Lactococcus lactis®t 719 XA
St22 Lactococcus lactis SEC 5622 w3l o, SML 102 SML 479 29
of tiate] LEel P TR AHE SHES LETNA COE AGsHA K35k
1, lactose, galactose, mannitol, maltose, sucrose, fructose= FTEFoZ T EFo
1} SML 10< sorbitol, cellobiose, malate, citrate™= W& dtx| &gt} olg3d A¥=
SML 472 Lactobacilus bulgaricus SML 47% SML 102 Lactobacilus acidophilus
SML 10e.=2 Z}z} W3t
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Aol A Eed sakitEe] pH 2 AL WstE 329 243 Fig. 14~15
9} #Zt}. Lac bulgaricus SML 473} Lac acidophilus SML 102 MRS broth(pH
6.5)0 A 37Tl widstel ZAsEA W, Le lactis SEC 562 Elliker broth(pH 6.5)
o 4 30Cel wj&st A3} Le lactis7F thE ol Hl&] pH7F w243 @ol A vt
4217kl pH 45002 stgkor, wjef 1247kl pH 4.200] 28t dA A 74 =2
3, Lac. bulgaricus SML 473 Lac. acidophilus SML 102 vk 1247t pH 4.40,
4300103 1 5 48A13tell pH 3.77hA] ¢RbelA] srolxlth 3vrF R dieF 12A)%F
ol A 48A17+74 A= pHO| Wb 370~42002 & WsE vebdA ekstoh AA
=9 Wsk= Le lactis SEC 56 #57F vl F 4AAZkell A 8AIZEell 0.40~0.62%9] °F3h
S7hetle &, 1 olFell= Al WEIF fllev, Lac bulgaricus SML 47+ Lac.

>

-

acidophilus SML 10°] 7%= i 48A17M7hA] i F=7] 0.40~2.30%°] w4 stale
A &AA F7HE YERW Y] Le lactis SEC 567+ 3] & A& Bt

Lac. bulgaricus SML 473 Lac acidophilus SML 105 MRSH|A| o] Z}Z} © &
JEsto] Al B WstE vEH A3 Fig. 163 2o + o5 27 g 12
Al 52 x 10° cfu/mL, 2.8 x 10° cfu/mL® AFHFE719 o v
1.7 x 107 cfu/mLZ AR 7] =238ttt Le lactis SEC 563 Elliker#l A ]
s HEste] wige Ay wlg 1241k 51 x 10° cfu/mL2 AF =712 Ve

ow wlF 24A 7k 4.8 x 10° cfu/mLE AR 7)o =3l Le lactis SEC 569]

==
0%
[\)
(e
>
>

9

Lac. bulgaricus SML 472 Lac. acidophilus SML 100 H]3] Al 7¢-e A
St AZFe QojA = & AAE HAT

ol#] g A= Mikolajcik 57 98 Lac acidophilus® AEARZ AA7] 124
73} ) S:etglom, Subramania 50l €13 Lac. acidophilus-1112+ 18992] 37°C v
Fol A AFE 0.19%9F 0.24% K Th =7 vheby
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Table 1. General composition of Andong sikhe at the 3rd day

of fermentation

Andong sikhe

Moisture 88.17
Crude fat 0.51
Crude protein 1.16
Crude fiber 0.08
NFE" 9.90
Ash 0.19

pH 3.52
TA? 0.84
BX? 11.2

Y NFE : Nitrogen free extraction
? TA : Titratable acidity

¥ Bx : Brix of sugar
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Table 2. Morphological and cultural characteristics of lactic

acid bacteria isolated from Andong sikhe

Lac. bulgaricus Lac. acidophilus Lc. lactis
SML 47 SML 10 SEC 56
Morphological
1. characteristics
Gram stain +1 + +
Shape rods & chain rods pair & chain
Cell size 1.4um 0.9/m 0.3/m
Motility -2 - -
2. Colony
characteristics
Agar plate ;
circular circular circular
Form
. raised raised raised
Elevation
) convex convex smooth
Margin
. vellow yvellow white
Pigment
sediment sediment sediment
Broth
1)positive, 2)negative
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Table 3. Physiological characteristics of lactic acid bacteria

1solated from Andong sikhe

SML

Lac. bulgaricus Lac. acidophilus
SML 47

10

Lc. lactis

SEC 56

Gelatin
Catalase

Oxidase
Ammonium from arginine

Growth at 50C
Growth at 10
Growth at pH 9.5
Starch

Carbon sources for growth
Lactose
Galactose
Sorbitol

Mannitol

Maltose

Sucrose

Fructose
Cellobiose
Inositol

Inulin
L-Arginine
D-Glucose
Malate

Citrate

Doy 2) . 3 -
positive responce, negative responce, ~variable responce
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Fig. 14. pH changes during fermentation with single cultures.

o—0
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. Lac. bulgaricus SML 47
: Lac. acidophilus SML 10
: Lc. lactis SEC 56
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Fig. 15. Titratable acidity changes during fermentation with

single cultures.

@ —@® : Lac bulgaricus SML 47
B—MB : Lac acidophilus SML 10
A—A  Lc lactis SEC 56
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Fig. 16. Growth of during incubation with each single cultures.

@ —@® : Lac bulgaricus SML 47
B—MB : Lac acidophilus SML 10
A—A  Lc lactis SEC 56
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Ao e BRIt AUse 545 £AFsH7] flste] COp 7h2AA 3 &
= Ass HAARRATH. COr 7h=AAd AF-E XALSH] flste] ZF A el &5
2EEl §X2E malt extract broth(pH 5.4)o] HZE3sto] 30Tl A 4841 7F vjekst Al
3l &% SY5olA 7HE B2 4o CO, 725 AgstE 2S 833

Aol Felel &R SY5= Table 304 Hi= wpep o], JEjstA o2 o7t
71 ovoid@olH €L Lifi(multilateral)ol] 93l FE == Ao Ve 3|
A SlollM el 54 T J=e] FHle dFomA, Zhed Fee ot =56, 7HE
Al WAl WEbsk Y carotenoid A A o] WRS A A= GAAMS Ho AL, e
U A s seuAE FEYA veston, 2242 4ol A

API 20C AUX analytab kitsE ©] &3l 4 2=z A (APD <3t SY5H9
A3tsta HARE Table 4, 59F 2t &4 Yo wE o] &5 glucose, galactose,

+

=

maltose, sucrose % raffinose 5 2 &3}, cellobiose, lactose, trehalose %

melizitose 5§ &3 ex EFAT.  glucose, galactose, solbitol, @

fol
ol

=

-methyl-D-glucoside, maltose, sucrose % raffinose &< A3}3tt}, glycerol,
2-keto-D-gluconate, L-arabinose, D-xylose, adonitol, xylitol, inositol,
N-acetyl-D-glucosamine, cellobiose, lactose, trehalose® melizitose < A}3}35}4|
etk olgel APeIA vEd AREE mol HsdA 2w SY 5

Sacchromyces serevisiae SY 5% "™ 331t}
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Table 3. Morphological and cultural characteristics of

S. cerevisiae SY 5 isolated from Andong sikhe

Characteristics
1. Liquide media(MP" broth)
Shape of vegetative cells ovoid
Vegetative reproduction budding (multilateral)
Cell size 2.5-5.5m
Ascospore absent
Pseumycellium present
True-mycellium absent
2.  Solid media(MP agar)-colony
Surface circular
Margin entire
Elevation tan
Color shiny
Mucoid coherent

UMP : malt extract + bacto peptone

_82_



Table 4. Fermentation of carbohydrates by S. cerevisiae SY 5

isolated from Andong sikhe

Fermentation
Carbohydrates
24 hr. 48 hr.
Glucose WD .
Galactose + +
Cellobiose -2 _
Lactose - _
Maltose + +
Sucrose + +
Trehalose - -
Melizitose - _
Raffinose + n
1)positive, 2)negative



Table 5. Assimilation of carbon compounds by S. cerevisiae

SY 5 isolated from Andong sikhe

Assimilation

Carbon compounds
24 hr. 48 hr.

Glucose +
Glycerole - -
2-Keto-D-gluconate - -
L-Arabinose - -
D-Xylose - -
Adonitol - -
Xylitol - -
Galactose + +
Inositol - -
Sorbitol + +
a-Methyl-D-glucoside + +
N-Acetyl-D-glucosamine - -
Cellobiose - -
Lactose - -
Maltose + +
Sucrose + +
Trehalose - -
Melezitose - -

Raffinose + +

.. 2 .
1)posmve , )negatlve
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2) £ 54

Durham tube& ©]&3le S. cerevisiae SY 52 CO; 7}~ AAARE FApgH
A3 470709 & AR JY T 7 A CO: 7h: A S vEUer® 43
Azl o] &3 AT

Al Tt S. cerevisiae SY 55 Malt extract broth(pH 5.4)o1 4] &¢3& AAA
L5 5743 23 Fig. 160 Yetlidth. v 4x el of 10 %9 daEo] A
7] Alzbsto] wfeF 3241k o= oF 15 %o dF o] A E AT

Malt extract B A (pH 5.4)°l S. cerevisiaze SY 52 AA AA2=Z #A#3 2
% Fig. 173 2tk 1.0%(v/v)9] MFES HFate] A gstus 4~45T2 W9l
oA 36A1%F Ml FeE § 660mmell A o] S SAT A 15TelA 40T W&
HAAA S g ot 30TCAA 71 A Ve

o]z ZA¥}= Mahoney Sl 98 Kluyveromyces fragilis®] ARG LE

F

30C, Itoh 5" €& Candida pseudotropicalis 13577 A60, Toliopsis versatilis
M63}  Tolulopsis sphaericae J289] 30C, Castillo®} Moreno™ ol <& Candida
pseudotropicalis NCYC 744 ¢ AAwjke= 30C, 183 Dickson 5% <3k
Kluyveromyces lactis®] 30T 283325 30C et A7t vl =8kt
A EZol WateE 1.0%((v/v)e wlgE

2 AHAS e NEFTE SAHAS 27 Fig. 1894 H&ukel o] njek 324
of 49 x 10° cfu/mL=z MES] A=A 7)o =t o wj 404 2el] 1.8 x 10°
cfu/mLEZ AA3] AE7|2 HoJEAT. S. cerevisiae SY 5 ¥4 E-S malt extrat
H A el 1.0%(v/v) ] Fake] 28417 &t wi ket pHel A4t e] Wsts #F
g A3 Fig. 19°] Wetl At pHSE A A= Wt v 1243l pH 4.50%
AL 1.23%9] WE ABAS Blom, 12Xkl A 24X 744 = 818 pHe
b=l WshE yEebuA] ekokown ) wfef 28417t &= pH 3.307 AtE 045% % UE}

1}
s

< HFTsta Agustds 8AIE Ao

)

o]#1 3t A= Subramanian 5ol & S fragilis®] A-$ 33ColA wlg 204
ol b= 034 %RTE E=A Ve o 37T A AlE 338 %Ktk YA UE
Pie=
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Fig. 17. Alcohol production of S. cerevisiae SY 5 during
incubation at 30C in malt extract broth (pH 5.4).
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Fig. 18. Cell growth of S. cerevisiae SY 5 in malt extract
broth at 30TC.
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Fig. 19. Changes of pH and titratable acidity during incubation
with S. cerevisiae SY 5 in malt extract broth at 30TC.
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5ol 10912l 75% ethanol

==

3) 75% ethanol FZ&
Z}— 75‘:32}’, Zj o, o
o WIE A

Px, $F, 714, 90

tel 100Tol A 341 %F

N

< 718

shelet.

% AdA F2949) ooy B4

o

Al(Hand refrectometer, model N1, rang
% ‘Brix® Yetl A

D 7H8Ad 188 &
7F&A 118 E(soluble solid)& AR E
st

e : 0~35%, Atago, Japan)E A}-&3le] AolA 33 =4

FEd
Aol A spectrophotometer(V-550, Jasco, Japan)E ©]&3}o] 650nmel Al

Fez e,

A= A
FEdol Mr=  MAA (Color difference meter, Color QUESTIH Sphere
System, USA)E o]&3lo] water, 50% ethanol, 75% ethanol %A & 4S5 A H
AN L(EE), a(dA %), b(FA=)3s S4stdvh. ol E5 W] L, a baka
99.93, -0.09, -0.02 °] At}
4) A= F3
=+ water, 50% ethanol, 75% ethanol F&A F& 48 Al HAA
skelow, A4 Al pH

CE:
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FEA FeF g#EH2 HPLC(TCM, Waters, Japan)S Al-&3le] =3t 9]
o] ZAHE 78% acetonitrile ©] %L, flow ratex 1.0mL/min ©o|glow, B4 Al&

3l columne carbohydrate column (4.60x250mm, Waters, US.A), #H=7]|= RI

detector(RI-903, Jasco, JAPAN)E A}-&-3}%1

vk B EH HESA

D& EYgdA=s 3F 53

% EY =9 F(total polyphenol content) A1 de] AFgE a9l

= FolinsDenis®¥ oz Az on 7tzte] 2Zz7A0 wel A2H FZ 99
2¥) g NS A& =, g4 Y 5mLel Folin reagent 5mLe 7}stx 383 A

A8 o 5mLe] 10% NaxCOs& -2 7hakaieh. o] £33 143 &<t FA 3 F

2) AAFAZRE FH
ZZ2 o] AA3 o] 24 (electron donating abilities, EDA)& 7 5o WS W

¥ ale] Z4zbe] & &) thd DPPH(n,n-diphenyl-picrylhydrazyl)®] AA3 o &3 =
2

7t Ao 3F98S 2Ae. = FEE 0.2mLol 4x10'M DPPHE<4(99.9% EtO
Heoll €32l) 0.8mL, 0.IM phosphate buffer(pH 6.5) 2mL%} 99.9% EtOH 2mL<& 7}3}t
of Fdo] Hul7} 5mL7 H =5 stk o] WSS oF 10%x37F E£%tsla Ao 1

5
0% whx3k & B33 A (UV/VIS spectrometer, Jasco, Japan)E AF&3F9] 525nm

A FREE FASAT AATATZAE FE2E] H7F A - F9 AolE WES

EDA(%) = (1= ~5)<100

A FEE T FRE
B: F&E P/ FHE

_91_



3) Superoxide dismutase(SOD) fFAL&A =4

SOD §AFEA e =4S Marklund®t Marklunde] #¥S w33 Kim S°V9
s ol&ste  AAEAY. F, 74 FEES AYESE tris-HCI

buffer(50mMtris [hydroxymethyllamino-methane+10mM EDTA, pH 85)& o] &3}
ol pH 85& Z4H AmdES s 2 A5 02mLel pH 852 HA3 tris-HCI
buffer(50mMtris[hydroxymethyl] amino-methane+10mM EDTA) 3mL¢ 7.2 mM
pyrogallol 0.2mLE 7}sla 25Tl A 1087 %= & IN HCl ImLE ¥+&& AR A
71 5 2333 A (UV/VIS spectrometer, Jasco, Japan)E ©]-&3to] 420 nmol A ¢

FYEE A% AR Wb 2 ¥ AT FRE AolE WBLE e

SODFAHE4 (%) = (1— )10

AUNNICS RS

4) o}AY £2AZREY A

ol A a9l 27 & P (nitrite-scavenging effect)= Gray S0 wWH oz =H39
o =, ImM oREAUES 4 ImLol 27t FEEE 2mLe 7hetal of7]e
0.IN ¥4HpH 1.2) 2 02 N F14F 458N (pH 3.0, 42 2 pH 6.0)= 7mL 7}34
WS-8l pHE ZH7 1.2, 3.0, 42 2 6002 gelste] Hkg8de] HIE 10mLE

stk ol& 37TeA 1A §¢h RESAIZ thg whSA S ImLA FHska of 7]l

e

% Z=AF 5mL, Griess A]9F(acetic acidell 1% sulfanylic acid®} 1% naphthylamine
S 11 v&2 3% Aoz A8 A Ax) 04mLE 7tete] & E3AIA 158

N
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M%) = (1—~A= )0

N : o}dad AAE

A 1 1mM NaNO; &l Al5S H7hste] 1ARF kA7l §-9 F4 5%

B : ImM NaNO; &) A2t SFFE H7ske] 1A17F 9beA171 o] S33 e
C

AR FEE A B

5) Angiotensin converting enzyme(ACE) A3 &g =34

ACE(angiotensin I -converting enzyme) A&|2-8&2 Cushman® Cheung®
BTe wygetel Z248g. &, 3% 50mel 450mM NaClg H38k= 100mM
sodium borate buffer(pH 8.3) 1004E 7}stx 5mM hippuryl-histidyl-leucine &<}
(300mM NaCl& &3+ 100mM sodium borate buffer(pH 8.3)o] &3)) 50uS 7}

T 37°Col A 1023 gttt o] wkgHol ACEx& A 50uE 7Hshel 3
7ColA 30&3 WEEA]71 & 175N HCI 100l S 7Fsled w85 F8AAY. o 7]
ethyl acetate ImLE 7Fsto] &g & A5 05mLE FH3ste]l 100CAA 1A H7F
F A2AA SFF ImLE 7hete] 88217 v 228nmol A FREE S5k of
B op 2ol Attt olw FAFE FEE A FHT 0uE 7rekdar tixA
+ 175N HCI 100 E 7}t & ACExZE 4

) mabe FEEe Wk A - T FYEI 2
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2. a7 23

o AGAY AY 2E2A 43

=
FEoHA AR FEEHO Uoe 7HEA 1P Es S48, 1 AnE
Fig. 20~22¢] vetidct #7124 89 waterE 7F3S w 30&7H4 &

stz 100+ ol F-oll= &l mastglon 1099 waters 7FlS W 30274
T4 FEstohrE 508 o] F HYPo| sttt 12v]9F 14v) = 60E7HA] 4utS
A dsstttrt ol Folls I =gttt euaks 771k} vls2d A3E KBS
th A b= 8ull, 104, 12v] waterE 7HlS W 1208704 ¢hubsiAl Adsdtthrl ol
Fof Bl =eetglnt 14v) waters 7Fle w 902 7HA ¢hvtetAl s ettirt o
Bl =2tk 2z Az 84, 10w, 12w, 14¥] A2+ F= F&2 77
2= 51.2%, 52.0%, 51.6%, 51.8%, 2| =b= 48.8%, 50.0%, 48.0%, 47.6
24.0%, 25.0%, 22.8%, 21.0%= Z}Z} ey &ujebe] H]Eo] 108 w] FEF7& 0]

P 2e Aoz vehg

o

N
oX
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Soluble solid(° Brix)

0 50 100 150 200
Extraction time(min)

Fig. 20. Changes in soluble solid contents of Lycium chinense

with water extraction ratio.

—4&@— : 8 fold, —M— : 10 fold, —A— : 12 fold, —x— : 14 fold
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Soluble solid (° Brix)

0 50 100 150 200
Extraction time (min)

Fig. 21. Changes in soluble solid contents of Schiznadra
chinensis with water extraction ratio.

—4&— : 8 fold, —M— : 10 fold, —A— : 12 fold, —%— : 14 fold

_96_



3.5

Soluble solid (° Brix)

0 50 100 150 200
Extraction time (min)

Fig. 22. Changes in soluble solid contents of Cassia tora L.
with water extraction ratio.

—4— : 8 fold, —M— : 10 fold, —A— : 12 fold, —X— : 14 fold
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Soluble solid(°Brix)

0 50 100 150 200
Extraction time(min)

Fig. 23. Changes in soluble solid contents of Schiznadra

chinensis extraction with various solvents.

—A— : water, —H— : 50% ethanol, —€4p— : 75% ethanol
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Soluble solid(°Brix)

0 50 100 150 200
Extraction time(min)

Fig. 24. Changes in soluble solid contents of dried garlic

extraction with various solvents.

—A— : water, —l— : 50% ethanol, —— : 75% ethanol
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Soluble solid(°Brix)

O O O— OO
o—CO0o—C0o— T — 05—

50

100

150 200

Extraction time(min)

Fig. 25.

plants with water extraction.

—4&— : Glycyrrhiza uralensis,
—A— : Lycium chinense,
—%— ! Cassia tora L,

—+— ! Dried garlic,

- 102 -

Changes in soluble solid contents of various medicinal

—M— : Eucommiaulmoides,
—X— : Schiznadra chinensis,
—@— : Dried ginger,

— O — : Ginseng



Fig. 26.

Soluble solid(°Brix)

0 50 100 150 200
Extraction time(min)

Changes in soluble solid contents of various medicinal

plants with 50% ethanol extraction.

—4&— : Glycyrrhiza uralensis, —M— : Eucommiaulmoides,
—A— : Lycium chinense, —X— : Schiznadra chinensis,
—%— : Cassia tora L, —@— : Dried ginger,

—+— : Dried garlic, —O— : Ginseng
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Soluble solid(°Brix)

Fig. 27.

3.5

3 L & 2
A
i FEEEEE
O -
o ~
50 150 200

Extraction time(min)

Changes in soluble solid contents of various medicinal

plants with 75% ethanol extraction.

—4&— : Glycyrrhiza uralensis,

—A— : Lycium chinense,
—3%— ! Cassia tora L,
—+— ! Dried garlic,
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—M— : Eucommiaulmoides,

—X— : Schiznadra chinensis,
—@— : Dried ginger

— O — : Ginseng



b A FEH9 o354 4
1) 8%

Hx, T, 7R, A, ARA, 3%, Auks, A FER Y H = (turbidity)
= water, 50% ethanol, 75% ethanol F&A] F& Y5 A| Ao A spectrophotometer
£ ol&3t 650melA SAI AT Fx FEH EHE= Fig. 28 YERAT
50% ethanol %A 7Hd =& @S W ow, 75% ethanol FZAdl & 71 o
2 S YERS FE99 gx+= Fig. 299 YERR o™ 50% ethanol F
=AM =2 #3E U 9 FEA 7P 92 g dEdY. 1A
F=d9 = Fig. 309 YelH A o 50% ethanol F&=A] %271 7M4 =92
75% ethanol F&A g7t 7g wighth evA} FE9e) g Fig. 319 Hehd
RAow water FE=A GE7F 7P E%I 50% ethanol FEA| 7HY v @S o
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= Fig. 349 Yet R o™ 50% ethanolol A B X7} =31 75% ethanolol A 717
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Turbidity (nm)

water 50%ethanol 75%ethanol

Fig. 28. Changes in turbidity of Glycyrrhiza uralensis

extraction with various solvents.
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Turbidity(nm)

water 50%ethanol 75%ethanol

Fig. 29. Changes in turbidity of FEucommia ulmoides

extraction with various solvents.
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Turbidity(nm)

water 50%ethanol 75%ethanol

Fig. 30. Changes in turbidity of Lycium chinense exXtraction

with various solvents.
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Fig.

< o ©
~ o ™

Turbidity(nm)

o
N

31.

water 50%ethanol 75%ethanol

Changes in turbidity of Schiznadra

extraction with various solvents.

- 109 -

chinensis



Turbidity(nm)

water 50%ethanol 75%ethanol

Fig. 32. Changes in turbidity of Cassia tora L. extraction with

various solvents.
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Turbidity(nm)

water 50%ethanol 75%ethanol

Fig. 33. Changes in turbidity of dried garlic extraction with

various solvents.
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Turbidity(nm)

water 50%ethanol 75%¢ethanol

Fig. 34. Changes in turbidity of dried ginger extraction with

various solvents.
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Turbidity(nm)

water 50%ethanol 75%ethanol

Fig. 35. Changes in turbidity of ginseng extraction with

various solvents.
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ME = AAE o] 835Fo] water, 50% ethanol, 75% ethanol F&A] F=
Ao/l MEE FA43Ah Fig. 362 #x FE299 A= WsE yegd Zlo=
water F=A] Lgkol 7Hd =31 agkel 7Hg Skt water®t 75% ethanol 53 A9l

S8k Ags YE ey 50% ethanol & A9l watere} 75% ethanol &

Al BT Lkt bk Stot aghd A JEbuth Fig 372 FEe M= wstE
LERd Ze
A WEsE T

water®t 50% ethanol FZFAloll+= Ltk bk zkol7F gldl oyt agko]l water7k
A et Fig. 382 7718 A= WstE el Jow S5
75% ethanol F&A] Lat# bgkol 7Hd = Wekbwtal agt2 7Hd @A yeston
watere} 50% ethanol FZAlol& v 523 & YERH AT Fig. 39« 272 59
o] Mx WalE Yeld Fo =2 wateret 50% ethanol FEA A
Ao}, 75% ethanol FEAlel= Lzkol 7 =41 UEb 2Rt AolE H A
Fig. 402 AW Aol A% wstE Yebd o2 wateret 50% ethanol &A= H
528k S YERNIAL 75% ethanol FEA a#kel (@S UERN AL Fig. 412
e A wsts: el e 3 iAok vsg A YEhdth Fig. 42
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Color value
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(@)

50%ethanol 75%ethanol

Fig. 36. Changes in hunter’'s value of Glycyrrhiza uralensis
extraction with various solvents.
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Color value
couo SRR EES

water 50%ethanal 75%ethanol

Fig. 37. Changes in hunter’'s value of Eucommia ulmoides
extraction with various solvents.
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Color value
como B3B8 KEH

water 50%ethanol 75%ethanol

Fig. 38. Changes in hunter’'s value of Lycium chinense
extraction with various solvents.
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Color value
o B8R 88 &8 &

—_—
o O

water N%ethanol 75%ethanol

Fig. 39. Changes in hunter’'s wvalue of Schiznadra chinensis
extraction with various solvents.
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Fig. 40.
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Changes

in hunter’s
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value of Cassia tora L.

extraction with various solvents.
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Color value
S

10 water 50%ethanol 75%ethanol

Fig. 41. Changes in hunter’s value of dried garlic extraction
with various solvents.
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Color value
con o3R8 EES

water 50%ethanol 75%ethanol
Fig. 42. Changes in hunter’s value of dried ginger extraction

with various solvents.
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Color value

10 water 50%ethanal 75%ethanal

Fig. 43. Changes in hunter’s value of ginseng extraction with
various solvents.
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A4 geloz 0IN NaOH&S Agatdon] A pH 83% FwHo

o2
of FUH7IA AHlE 01N NaOH &Y ¢S =H3ste] AlAtH(malic acid) sk
=

aF

o2 #atsle] Table 69 YJeERAT 729 AYAE 50% ethanol FF A AHE7}
A et o F3F ethanol o] ST E AMRTE FUskE Ao R UER
o} oo} w2 F7)Ah, omAh, AwnkE, A4he ethanol o]l TSR AMETL
A g ZA3E ¥

o
eyt 17 FE9e FF 45 A pHYEF 830 Wo] AA A=
o}

£e
32

Ark. TS emAe P Farol wlg wkowl, 53] fructosest glucosed]
ol e Aoz el % &9l T FFE water

=
ool mls] A YEste™ ethanol ol /4SS fFEd FHFS A

FZ
st Aoz yebdth x99 waterF = Aol Asucrosed] $hEo]l 7HE =koH, A
L 008~011%% F8d sk=Fo] v A YEY I, sucroses HAEH A &)
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Table 6. Titratable acidity in medicinal plants extractions with

various solvents

Unit : (mg%)
Glycyrrhiza Eucommia  Lycium  Schiznadra Cassia tora Dried
Ginseng
uralensis ulmoides  chinense  chinensis L garlic
water 0.20 0.17 0.75 1.81 0.08 0.49 0.45
50% 0.26 0.18 0.72 1.77 0.10 0.42 0.28
ethanol
o
75% 0.25 0.19 0.69 1.74 0.05 0.27 0.21
ethanol
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Table 7. Free sugar contents of medicinal plants extraction

with various solvents

Unit (%)
solvents fructose glucose sucrose
Glycyrrhiza water 1.81 1.98 5.85
ralensis 50% ethanol 1.18 1.94 4.37
75% ethanol 1.00 115 3.85
) water 0.58 2.95 1.86
Euth;oor?dn:;a 50% ethanol 0.53 2.49 1.82
75% ethanol 0.43 2.37 1.35
water 522 4.40 1.18
Lycium chinense 50% ethanol 457 3.16 1.04
75% ethanol 4.53 2.719 0.35
] water 4.42 4.71 1.69
S;Zz::::;a 50% ethanol 3.84 4.56 1.49
75% ethanol 1.24 3.65 0.89
water 0.11 0.32 1.26
Cassia tora L. 50% ethanol 0.08 0.30 0.87
75% ethanol 0.09 0.09 0.08
water 0.08 0.09 -
Dried ginger 50% ethanol 0.08 0.09 -
75% ethanol 0.11 0.09 -
water 1.47 0.53 4.24
Dried garlic 50% ethanol 0.73 0.20 3.89
75% ethanol 0.83 - 2.72
water 0.27 1.63 2.99
Ginseng 50% ethanol 0.19 0.81 2.30
75% ethanol 0.14 0.54 1.78
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(%)1uBlu0d |ousydAjod |e10]

of medicinal plants

content

polyphenol

44, Total

Fig.

extraction with various solvents.

75% ethanol

50% ethanol

[ water

, B! Eucommia ulmoides,

A: Glyeyrrhiza uralensis

D: Schiznadra chinensis,

C: Lycium chinense,

F: Dried ginger

E: Cassia tora L.,

H: Ginseng

G* Dried garlic
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2) AAETA F&

Abaas dqUuA| g5 wkgo] Wetko] #olsto] superoxideE: A skH ol HA A
H superoxider= A EF 9 A Ao A A3t HolES Z#st=d, A3 B
A& superoxide A FAo| A oxidative free radical® HAAES FoIste] oxidative
free radiacals &7 - Eafsts FAkst A8S ForA AATATS FAbstE 9
HAE 2 o]gHT. AAFFT =4S DPPH(1,1-diphenyl-2-picryl hydrazl) @t]z
2ANeE F4st=d DPPHE ¥4 U radicale ¥3te] o2 free radicalE
Aztele] o+t complexE WEI 9o Akt o] 9l EAI whvd ZuZd
o] A71¥w oluwje] DPPHO| o Aol glojxl= 5A4do] i o] AMAE H
A getel AT edS FAGAT Fig. 465 A F= &ujd HAgo]
T SA3AYAE e Aot ZHE7)F watert 50% ethanololl A 81.81% ¢} 77.44%
2 7 =L AAFASES HEHoen, 1nES water$t 50% ethanol, 75%
ethanololl A1 242} 18.66%, 25.46%, 20.17% = 7} v& Ax-Fo 335 e}
w3 FF, 1A A, AWabs vt AAEeadEs yEden, 4t
At dAAoz & Aok nls) datzol axrt viA veud. F
i dApge] Eae A FHE A%, LrAE water FEHo] thE Gufo] H]F
Aabgol a3E5 Bow, T35, 771, 2%a, dvtks, 942 50% ethanolel
= AT ZdE UEddy. dutd o Eedls o
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= 05E AAFTE Bolt Ao duA lmd B APl AxFls
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Electron donating ability of medicinal

extraction with various solvents.

Values represent mean+=S.D. of 3 replications.
[l water 50% ethanol 75% ethanol

A: Glycyrrhiza uralensis, B: Eucommia ulmoides,

C: Lycium chinense, D: Schiznadra chinensis,
E: Cassia tora L., F: Dried ginger
G' Dried garlic, H: Ginseng
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3) Superoxide dismutase(SOD) fA&4

Superoxide dismutase= A AW superoxide radical(O. )& AHAAEje] 4t
]
< Fvfst= ZEaolth SOD AR =42 &4 44 AR EZA R, superoxide
anion®] AFEHEZE= AAY SODEHE &E47F AT, o9 dF o SOD9} 24
7142 gE2AT QA el e gee] frAtste] AR SODFAIEAE &40l
g FEr dutdow A A Fels HER C7F e AFaAl] HlE] F-st
A FrEel o HEYl Ce L AAZE 2 SOD FAHEAE S dUeds Ao

=
Atk Fig. 462 AekAe] F& & SOD fAtEA SAZAIE ekl
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Fig. 46. Superoxide dismutase(SOD)-like activity of medicinal

plants extraction with various solvents.

+S.D. of 3 replications.

Values represent mean

ethanol

5%

50% ethanol

[ water

B: Eucommia ulmoides,

A: Glycyrrhiza uralensis,

D: Schiznadra chinensis,

C: Lycium chinense,

F: Dried ginger

E: Cassia tora L.,

H: Ginseng

G: Dried garlic
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Fig. 47. Nitrite scavenging activity of Glycyrrhiza uralensis
extraction with various solvents.

—&— : water, —Hl— : 50% ethanol, —A&A— : 75% ethanol
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Nitrite—scavenging effect(%)
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1.2 3 pH 4.2 6

48. Nitrite scavenging activity of FEucommia ulmoides
extraction with various solvents.

—&— : water, —H— : 50% ethanol, —A&A— : 75% ethanol
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Fig. 49. Nitrite scavenging activity of Lycium chinense
extraction with various solvents.

—&— : water, —l— : 50% ethanol, —A&A— : 75% ethanol
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Fig. 50. Nitrite scavenging activity of Schiznadra chinensis
extraction with various solvents.

—&— : water, —l— : 50% ethanol, —A&A— : 75% ethanol
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Fig. 51. Nitrite scavenging activity of Cassia tora L.
extraction with various solvents.

—&— : water, —Hl— : 50% ethanol, —A&A— : 75% ethanol
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Fig. 52. Nitrite scavenging activity of dried garlic extraction
with various solvents.

—&— : water, —Hl— : 50% ethanol, —A— : 75% ethanol

- 138 -



100

80 r

60 |

40

Nitrite—scavenging(%)

20

12 3 42 6
pH

Fig. 53. Nitrite scavenging activity of dried ginger extraction
with various solvents.

—&— : water, —Hl— : 50% ethanol, —A— : 75% ethanol

- 139 -



100

80 r

60 r

40

Nitrite—scavenging(%)

20

pH

Fig. 54. Nitrite scavenging activity of ginseng extraction with
various solvents.

—&— : water, —H— : 50% ethanol, —A— : 75% ethanol
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oxq Aoz el
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Fig. 55. Angiotensin I-converting enzyme inhibition activity of

medicinal plants extraction with various solvents.

Values represent mean+S.D. of 3 replications.

75% ethanol

ethanol

0%

[ water

B: Eucommia ulmoides

A: Glycyrrhiza uralensis

D: Schiznadra chinensis

C: Lycium chinense

F: Dried ginger

E: Cassia tora L.

H: Ginseng

G: Dried garlic

- 142 -



A 442 YL E49 superoxide dismutase 43 %

- gl asy

1. 4

o

Wy

"

dT &

7L AdAE

et A8l = FH & (Japonica type), F(Raphanus sativus L. radish), A7 (Zingiber
officinale Ginger), 157}V (Capsicum annum L)E o] &3to] Azttt ¢Hs2 4]
FEEY Axv waters 7Fsto] A2oA 24A1F FE T A4 E(1,690xg,
30min)ste] AN} AAES Eelodo IAES vr] Ao s HUHE
T 9o F=AAS 33 vbREAT. Ao A AE Bop w5 o3d F YEH

A Aol AFEsk T

ol

g

U, A EF g FAEI
1) AEzwig
FEEO IAE JAEHo] AEH G EE liver cancer Hep G2, breast

|3 e o] 4] ool 4

B
o
H
2

ol
o

cancer MDA-MB-231, colon cancer HT 29°©
A Th Hep G2, MDA-MB-231 18]a HT 29¢] Z$& Zgt~= nite] gzxow B
apsto] Apeke AlEZFolm, olet e 3 AlEl A9 trypsin-EDTA A ¥ 7

g &slH ). vkl RPMI 1640 vl Al ol 10% Fetal Bovine Serum(FBS), Sodium

o

bicarbonate, 100unit/mL<%] penicillin/streptomycins 1% 3 7}ste] 37C, 5% CO

incubator® Wl &35 o

2) MTT assay°l 3% ddas A

MTT assay 23& Carmichaels™ 9] wWel] wie} 2A55t) 96 well plate bottom

microtiter®] Z+ wellol| logarithmic phased] =E3t SN EFE AAFEZ 180 ul A &

- 143 -
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Fig. 56. Growth inhibition rate of fractions extracted from

traditional Andong sikhe (MDA-MB-231).
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Fig. 57. Growth inhibition rate of fractions extracted from

traditional Andong sikhe (Hep G2).
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Fig. 58. Growth inhibition rate of fractions extracted from

traditional Andong sikhe (HT 21).
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Fig. 59. Effect of extracts from traditional Andong sikhe on
induction of quinone reductase(QR) activity in mouse

hepatoma Hepalclc7 cells. Cells were treated with samples

for 48hrs, and the change in the levels of QR was measured.
Each point represents the meantSD(standard deviation) of three

separate experiments.
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Fig. 60. Effect of extracts from traditional Andong sikhe on
induction of glutathione S-transferase(GST) activity

in mouse hepatoma Hepalclc7? cells. Cells were treated

with samples for 48hrs, and the change in the levels of QR was
measured. Each point represents the mean+SD(standard

deviation) of three separate experiments.
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Effect of extracts from traditional Andong sikhe on
induction of glutathione(GSH) activity in mouse

hepatoma Hepalclc7 cells. Cells were treated with samples

for 48hrs, and the change in the levels of QR was measured.
Each point represents the meantSD(standard deviation) of three

separate experiments.
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Table 8. Ingredients of Andong sikhe used in this study

Ingredients

Steamed rice 1.6kg

Malt 1.0kg

Radish 2.0kg

Ginger 0.16kg
Red pepper powder 0.08kg

Water 10L
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Table 9. Analytical condition of HPLC for free sugar

Andong sikhe

of

Items Operating condition
Instrument Water M 244

Column Carbohydrate analysis
Solvent Acetonitrile-Water(82:18 V/V)
Flow rate 2mL/min

Detector RI
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Table 10. Analytical condition of HPLC for organic acids of
Andong sikhe

Items Operating condition
Instrument Young-in HPLC 9500 system
Column Supelco C-610H

Solvent 0.1% H3PO4

Flow rate 0.5mL/min.

Detector UV 210nm
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Table 11. The operating conditions of GC for fatty

analysis

acids

Items

Operating conditions

Column support

Column temp.

Detector

Carrier gas

Injector port temp.

Detector temp.

substrate

Chromosorb WAW

185TC

FID

N> gas

150C

275C

109 sp-2330
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Steamed rice
Radish
Ginger

Red pepper

Malt

|

Soaking Extraction
35~407C, 2~3hrs

Sedimentation
5C, 8~10hrs

|

Saccharification
35~407C, 3~b5hrs

Supernatant

Fermentation
22°C, 16hrs

|

Cooling, 5T

|

Storage, 4C

Fig. 62. Protocol for the Preparation
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Inoculation of
starter culture

of Andong sikhe




Sikhe Slurry

Blending with 10 times of water for 60min.

Centrifuge at 4,000g gor 30min.

Supernatant Residue
Albumin Blending with 20 times of IN
NaCl for 60min.
Centrifuge at 4,000g for 30min.
Surpernatant Residue
Globulin Discard

Fig. 63. Flow chart for the fractionation of soluble protein

from Andong sikhe
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Changes of pH of Andong sikhe during incubation
with each treatment

®—@ : control H—N :LTLT
A—A : adjusted at pH 6.5, O——O : Homogenized
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Fig. 65. Changes of titratable acidity of Andong sikhe during

incubation with each treatment

@®—@O : control H—MN: LTLT
A——A : adjusted at pH 6.5, O——O : Homogenized
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Fig. 66. Cell growth of Andong sikhe during incubation with

each treatment
@®—© : control H—MN :LTLT
A——A : adjusted at pH 6.5, O——O : Homogenized

- 173 -



2) A 2 ERY 95 HF
K2t Lac. bulgaricus SML 473 Lac. acidophilus SML 10 %2 Lc. lactis SEC
S. cerevisiae SY 5& 27t A& A XA 1.0%(v/v) @5 HE3S pH,
AANE D Axge WHIE A A3} Fig. 67~69% Y. Lac bulgaricus
SML 473 Lac acidophilus SML 102 <4 2 HA&A713F <k pH 520904 pH
49002 & Wsk= glolem Le lactis SEC 565 HE3 7 pH 44002 7Hg
A Jerytth. S cerevisiae SY 5 & A A7 =<¢F pH 530072 FE3 WIS
HolX &AW Lac bulgaricus SML 473 Lac. acidophilus SML 10 2] 7-¢l H]
af pHe 7Hd =& A3E Btk AL Ee Wt i A7 27154 2
do| A 3 Alolol Le lactis SEC 562 0.40%91A 041%=2 7Fg =7 YES R
Lac. bulgaricus SML 473} Lac. acidophilus SML 10348 T+&= Z7]|<A 2404 3
Ao 0.27%1A 0.28%, 0.31%°14 029% = AF71F + =2 S YeEl L. S
cerevisiae SY 5% %73 294 0.25%°4 3944 0182 FAZ W& veEhdo] 3
el Bikato] e b v gS Ut e Alxe] Wsk= Le lactis SEC
56°] 27144 194 294 24 x 10° cfu/mL, 1.9 x 10° cfu/mL2 e} ow S,
cerevisizge SY 55 %4 194 62 x 10° cfu/mLe] AXFE Holdrirt 44 49

A 79 x 10° cfu/mLE FA% Wa 2 Jehyo] A7 ok 2 wisl= YEhR|

o
% Sk

i

§e

d

Gilliland ™o 938t Lac acidophilus?7} A7 Z AL WMERTE 3o 4
2 Uehlger, Abraham ¢l €3 Lac bulgaricus®] LA A )G
5A17F ©] % pH 5.00]8t2 srobx] om, Mikolajcik™ ol €13 Lac. acidophilus®] AE
3ol Wik 12A 7 A= STkskl o, ool A 14 setell= Alxse ¥
st YEhd A @k ol Adte ok Al s wiAgREe] Aoleh A
o] vr2 pHell 7]lstdttar Abs

Fleming 57™& fatgge] AgoA LaEe EAsts RE G 4

sha pHi 380182 A8t @719 2A0® Agstele} selrkn shalrh

H:l

ox

2

- 174 -



5.4

5.0

pH

4.6

4.2

3.8

0 2 4 6 8 10 15

Fermentation time(days)

Fig. 67. Changes in pH of Andong sikhe during incubation

with each single culture

@@ : Lac bulgaricus SML 47, W—M : Lac. acidophilus SML 10

A—A : Lc lactis SEC 56, O—O0O : S. cerevisiae SY b
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Changes in titratable acidity of Andong sikhe during

incubation with each single culture

@®—©® : Lac bulgaricus SML 47, B—M : Lac acidophilus SML 10
A—A  Ic lactis SEC 56, O—O : S. cerevisiae SY5
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Fig. 69. Growth of during incubation with each single culture

in Andong sikhe

@®—©® : Lac bulgaricus SML 47, W—M : Lac. acidophilus SML 10
A—A : Lc lactis SEC 56, O—O : S. cerevisiae SY 5
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Fig. 70. Changes of pH during incubation with mixed culture

of lactic
o—0:
H—N:
A—A

acid bacteria and yeast in Andong sikhe.

Lac. bulgaricus SML 47 + S. ceraevisiae SY 5
Lac. acidophilus SML 10 + S. ceraevisiae SY 5
Lc. lactis SEC 56 + S. ceraevisiae SY 5
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Fig. 71. Changes of titratable acidity during incubation with
mixed culture of lactic acid bacteria and yeast in

Andong sikhe.

@ ——@O : Lac. bulgaricus SML 47 + S. ceraevisiae SY 5
B—MW : Lac. acidophilus SML 10 + S. ceraevisiae SY 5
A—A  Lc lactis SEC 56 + S. ceraevisiae SY 5
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Fig. 72. Growth of during incubation with mixed culture of

lactic acid bacteria and yeast in Andong sikhe.

@ —@ : Lac bulgaricus SML 47 + S. ceraevisiae SY 5
BM—M : Lac acidophilus SML 10 + S. ceraevisiae SY 5
A—A : Lc lactis SEC 56 + S. ceraevisiae SY 5
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Fig. 73. Changes of pH during incubation with mixed culture

of lactic acid bacteria and yeast in Andong sikhe.

@ —©® : Lac. bulgaricus SML 47 + Lac. acidophilus SML 10
B—M : Lac bulgaricus SML 47 + Lec. lactis SEC 56
A——A  Lac acidophilus SML 10 + Lc. lactis SEC 56
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Changes of titratable acidity during incubation with

mixed culture of lactic acid bacteria and yeast in

Andong sikhe.

@®—O : Lac. bulgaricus SML 47 + Lac. acidophilus SML 10
B—MW : Lac bulgaricus SML 47 + Lec. lactis SEC 56
A——A : Lac acidophilus SML 10 + Lc. lactis SEC 56
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Fig. 75. Growth of during incubation with mixed culture of

lactic acid bacteria and yeast in Andong sikhe.

@®—@ : Lac. bulgaricus SML 47 + Lac. acidophilus SML 10
B—MW : Lac bulgaricus SML 47 + Lec. lactis SEC 56
A——A : Lac acidophilus SML 10 + Lc. lactis SEC 56
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Table 12. General composition of Andong sikhe fermented

with various treatment at the 3rd day of fermentation

. ) Crude Crude Crude H 2 3)
Strain Moisture ) ] NFE' Ash pH TA BX
fat protein fiber

88.17 0.51 1.16 008 990 019 352 084 11.2

Control
LB 89.07 045 117 008 964 018 524 028 122
LA 89.06 0.41 1.18 008 931 018 510 030 119
SL 89.09 042 1.18 008 912 018 451 042 118
SC 88.00 038 1.19 008 920 018 510 017 104
LB+SC 88.07 0.31 1.20 009 931 019 382 043 123
LA+SC 88.04 033 1.19 007 924 019 374 045 119
SL+SC  83.03 039 1.18 008 942 018 442 039 117
LB+LA  89.08 0.41 1.19 008 914 019 347 035 112
LB+SL  89.06 048  1.19 007 927 019 420 031 113
LA+SL  89.07 049  1.17 007 931 020 349 026 116

U'NFE : Nitrogen free extraction

? TA : Titratable acidity

¥ Bx : Brix of sugar

- 187 -



Table 13. General composition during the fermentation and storage

at 4C of sikhe fermentation with mixed culture.

Days

Moisture 88.06 83.07 89.07 83.07 8324 83.61 8874 8387 8893

Crude fat 023 029 030 031 041 051 052 051 052

Crude protein 1.13 113 118 119 119 118 112 1.06 1.05

NFE" 949 938 936 931 871 839 836 828 821
Ash 019 020 020 019 019 020 020 020 0.20
pH 520 440 402 382 3838 429 407 405 402
TA? 018 043 043 043 030 034 032 030 0.33

U'NFE : Nitrogen free extraction

Y TA : Titratable acidity
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Table 14. Contents of alcohol in Andong sikhe during
fermentation and storage at 4T

Unit : ppm(w/v)

Fermentation and storage(days)

0 1 3 6
Ethyl alcohol 2.02 4.90 10.69 11.28
Amyl alcohol 2.92 0.62 0.48 0.43
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Table 15. The free sugar of Andong sikhe with mixed culture

during fermentation and storage at 4C

Days

Free sugar

Fructose 512 442 385 363 353 348 344 310 340
Glucose 1012 926 883 870 860 869 882 855 10.51
Sucrose 065 1.08 072 028 024 018 014 013 013

Maltose 71.52 7194 7473 U577 16.34 7524 7462 7422 7394

Lactose 345 301 227 167 101 080 08 110 1.32

Maltotriose  8.68 10.14 1020 10.81 10.90 11.07 11.06 11.60 11.81

Unknown trace trace trace trace trace trace trace trace trace

- 192 -



Table 16. Contents of organic acid in Andong sikhe during

fermentation and storage at 4T

Unit : mg/100g

Fermentation and storage(days)

0 1 3 6
Lactic acid 0.49 6.25 18.10 19.37
Oxalic acid 1.24 1.18 1.04 0.99
Succinic acid 0.41 0.51 0.72 0.88
Citric acid 1.27 1.32 1.37 1.50
Malic acid 0.17 0.15 0.12 0.13
Fumaric acid 0.03 0.17 0.26 0.45
Malonic acid 1.35 1.03 0.70 0.65
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Table 17. Composition of fatty acid of Andong sikhe with

mixed culture during fermentation and storage at 4°C

Days
Fatty acid
0 1 2 3 4 6 8 10 15
12 trace trace trace trace trace trace trace trace trace
14 123 129 133 132 132 131 139 128 1.30
16 26.53 28.50 30.08 30.33 30.42 30.36 31.16 31.22 31.38
18 trace trace trace trace trace trace trace trace trace

18(1)  24.38 23.36 22.02 21.74 21.47 21.29 1887 19.47 19.50

18(2)  44.67 44.06 43.59 43.15 43.81 43.87 44.15 44.38 44.16

18(3) 219 209 198 246 200 214 280 265 2.66
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Table 18. Changes of nitrogen compounds during fermentation and

storage at 4C of Andong sikhe with mixed cultures

Days

Nitrogen compound

Crude protein

(%)

1.10 1.10 1.16 1.19 1.27 1.17 1.10 1.04 1.03

Amino nitrogen

(mg%)

36.50 36.80 37.50 39.88 40.02 40.02 41.28 42.40 42.68

Ammonia nitrogen

(%)

0.21 020 019 0.05 0.05 0.04 0.04 0.04 0.02

Water soluble protein

(mg/mL)

1.83 143 1.24 1.08 1.01 097 095 094 0.93

Salt soluble protein

(mg/mL)

311 3.02 2.86 271 259 252 245 240 2.32
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Table 19. Free amino acids of Andong sikhe with mixed

cultures during fermentation and storage at 4C

Unit : mg/100mL

Days

Amino acid
0 1 2 3 4 6 8 10 15

Aspartic acid 208 261 263 272 207 279 281 282 283
Threonine 211 215 215 216 217 217 216 215 225
Serine 108 111 147 150 166 165 165 152 136
Glutamic acid 107 100 109 109 110 112 113 116 11.8

Proline 645 953 972 11401052 1059 106.7 1041 976
Glycine 82 110 112 112 11.3 11.8 119 121 123
Alanine 140 151 153 155 156 175 157 152 149
Cysteine trace trace trace trace trace trace trace trace trace
Valine 109 11.0 120 111 113 115 121 103 100
Methionine 17 21 24 24 24 28 30 32 34
Isoleucine 79 90 100 101 103 105 107 90 73
Leucine 136 136 137 136 138 137 137 136 135
Tyrosine 92 11.2 115 118 114 112 95 80 7.7

Phenylalanine 120 144 136 147 150 150 150 151 149

Histidine 141 163 169 172 175 175 177 180 19.1
Lysine 6.7 67 54 53 52 52 51 51 50
Arginine 139 162 191 242 203 205 203 202 127
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Table 20. Amino acids of water soluble protein from Andong sikhe

with mixed cultures during fermentation and storage at 4T

Unit : mg/g

Days
0 1 2 3 4 6 8 10 15

Aspartic acid 1054 1006 96.7 946 923 871 831 785 778

Amino acid

Threonine 543 51.0 482 461 443 443 399 377 372
Serine 460 46.0 452 449 441 412 347 339 305
Glutamic acid 119.2 111.2 108.7 1082 107.1 104.3 102.1 96.7 92.1

Proline 837 848 892 938 995 973 899 823 70.7
Glycine 546 495 472 451 447 439 434 410 392
Alanine 53.1 519 506 496 492 496 482 420 409
Cysteine trace trace trace trace trace trace trace trace trace
Valine 452 459 459 469 476 487 472 455 432
Methionine 25 26 24 24 25 25 24 24 28
Isoleucine 50.2 498 461 443 434 420 384 343 329
Leucine 736 726 692 687 675 669 613 554 549
Tyrosine 367 310 219 173 149 131 155 213 26.6

Phenylalanine 842 &83.1 675 660 61.7 583 554 460 399

Histidine 478 48.0 481 480 482 482 48.0 479 478
Lysine 522 526 529 330 560 59.0 487 477 470
Arginine 79.1 705 662 642 639 619 579 520 492
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Table 21. Amino acids of salt soluble protein from Andong sikhe with

mixed cultures during fermentation and storage at 4C

Unit : mg/g

Days

Amino acid
0 1 2 3 4 6 8 10 15

Aspartic acid 102.6 1004 985 931 932 919 91.7 914 913
Threonine 403 416 419 365 354 317 331 331 331
Serine 459 457 505 484 473 462 453 443 419
Glutamic acid 142.7 1369 1349 1179 1099 1052 104.8 104.7 104.5

Proline 76.1 706 672 643 629 600 580 549 522
Glycine 622 9592 579 554 549 536 500 462 441
Alanine 572 559 543 520 502 479 476 411 418
Cysteine trace trace trace trace trace trace trace trace trace
Valine 69.7 66.0 584 533 522 519 515 51.0 50.7
Methionine 49 51 52 60 62 64 60 357 54
Isoleucine 46.0 452 444 419 392 372 346 321 319
Leucine 715 66,6 579 562 493 459 559 579 632
Tyrosine 345 344 345 344 344 345 344 343 341

Phenylalanine 423 422 422 423 422 422 423 422 422

Histidine 641 613 9598 577 544 522 499 462 442
Lysine 68.8 66.2 652 639 615 9595 966 546 529
Arginine 399 40.0 415 421 439 442 459 496 52.1
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Table 22. The activities of protease, amylase and lipase of

Andong sikhe with mixed culture during

fermentation and storage at 4T

Days

Enzyme activity

0 1 2 3 4 6 8 10 15
Acid protease
. 069 1.79 183 192 194 189 188 1.84 1.71
(unit/mL)
Liquefying amylase
(D®) 6.5711.00 12.94 13.79 11.68 11.57 991 886 843
Saccharogenic amylase
. 096 233 356 316 3.05 294 276 233 2.25
(unit/mL)
Lipase
. 0.06 0.07 0.09 0.09 0.08 0.08 0.07 0.06 0.05
(unit/mL)
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Table 23. Stabilizing effect of Na-carboxylmethyl cellulose(CMC)

in Andong sikhe with mixed cultures

CMC(%)

Time
(hr) 0.00 001 003 005 010 015 020 0.30 050 0.70 1.00
T.

Degree of sedimentation(mL supernatant)

12 39 34 29 21 185 23 17 11 8 0 0

24 40 36 30 295 19 24 175 13 105 O 0

48 41 36 30 22 18 25 18 14 13 4 0

72 40 38 32 23 19 26 20 15 15 4 0
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Table 24. Stabilizing effect of Na-alginate in Andong sikhe

with mixed cultures.

Na-alginate(%)

Time 00 001 003 005 010 015 020 030 050 070 1.00
(hr.)

Degree of sedimentation(ml supernatant)
0 o o0 o0 0 0O 0 0 0 0 0 0

12 39 30 22 25 255 16 4 0 0 0 0

24 40 31 23 255 26 175 5 0 0 0 0

48 41 31 24 26 26 18 7 0 0 0 0

72 43 34 2 21 21 2 9 0 0 0 0
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Table 25. Stabilizing effect of Carrageenan in Andong sikhe

with mixed cultures

Carrageenan(%)
Time )00 001 003 005 010 015 020 030 050 070 1.00
(hr.)
Degree of sedimentation(ml supernatant)

0 0 0 0 0 0 0 0 0 0 0 0
1 30 21 20 21 17 22 15 14 10 5 3
3 35 25 23 23 18 27 16 15 13 6 4
6 37 26 25 24 19 28 17 16 14 8 6
12 39 27 26 25 20 29 18 17 16 10 7
24 40 28 27 26 21 30 19 18 16 105 8
48 41 30 28 27 22 30 18 19 16 10 8
72 43 30 30 27 23 30 20 195 16 11 8
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Table 26. Stabilizing effect of Na-carboxylmethyl cellulose(CMC)

in homogenized Andong sikhe with mixed cultures

CMC(%)

Time 0.00 0.01 003 005 010 015 020 030 050 0.70 1.00
(hr.)

Degree of sedimentation(ml supernatant)

0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 3 2 2 2 1 1 0 0 0
3 3 5 3 2 25 2 2 1 1 0 0
6 4 7 5 4 35 35 2 2 15 0 0
12 6 13 9 6 5) 45 3 2 15 1 0
24 9 20 145 9 8 7 10 4 2 1 0
48 20 28 26 18 15 13 10 5) 35 2 0
72 2t 21 30 24 21 185 26 8 5 3 2
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Table 27. Stabilizing effect of Na-alginate in homogenized

Andong sikhe with mixed cultures

Na-alginate(%)

Time 0.00 0.01 003 005 010 015 0.20 030 050 0.70 1.00
(hr.)
Degree of sedimentation(ml supernatant)
0 0 0 0 0 0 0 0 0 0 0 0
1 2 2 15 15 25 4 4 1 1 0 0
3 3 3 3 2 3 4 3 2 05 0 0
6 4 3 4 25 45 5 3 1 0 0 0
12 6 6 55 55 75 8 6 2 0 0 0
24 9 95 9 10 11 10 7 4 3 0 0

48 20 18 18 20 17 13 9 4 5 2 0

72 20 26 25 26 20 15 11 5) 4 3 0
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Table 28. Stabilizing effect of Carrageenan in homogenized

Andong sikhe with mixed cultures

Carrageenan(%)

Em)e 000 001 003 005 010 015 020 030 050 070 1.00
I.

Degree of sedimentation(ml supernatant)

12 6 5) 5) 6 6 7 105 11 6 6 0

24 9 8 8 9 9 14 18 18 9 3 0

48 20 17 195 20 20 24 25 225 18 10 4

72 20 25 265 215 21 271 21 24 19 11 4
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Table 29. Changes of viscosity of Andong sikhe with mixed
cultures after the addition of 0.196 stabilizers

during fermentation and storage at 4TC

Days
Stabilizer
0 1 2 3 4 6 8 10 15
Control 124 131 128 123 121 121 120 120 1.19
cmMcY 126 142 145 141 138 136 135 135 1.35

Na-alginate 138 141 144 140 140 136 135 135 1.35

Carrageenan 141 145 143 141 140 137 138 138 1.38

1)Na—carboxylmethyl cellulose
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Table 30. Changes of viscosity of homogenized Andong sikhe
with mixed cultures after the addition of 0.1%

stabilizers during fermentation and storage at 4T

Days
Stabilizer
0 1 2 3 4 6 8 10 15
Control 134 134 136 136 136 135 133 133 132
cmcY 139 140 145 138 137 136 135 136 135

Na-alginate 130 133 138 137 136 136 136 136 135

Carrageenan 132 135 138 138 138 136 136 136 1.36

1)Na—carboxylmethyl cellulose
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Table 31. Sensory evaluation of traditional Andong sikhe with

mixed culture containing various stabilizers

Concentration(%5)
Stabilizer
000 001 003 005 010 015 020 0.30
cMmcl 3.8 39 41 43P 45 42 41 39%

Na-alginate 3.8” 4.1 42" 42® 46° 43® 42" 38

Carrageenan 39" 4.1% 4.2% 4.1 44" 43" 42° 40°

1)Nercarboxylmethyl cellulose
’In a column, means followed by a common letter are not significantly different

at the 5% level
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Table 31. Sensory evaluation of Andong sikhe with mixed
culture containing various stabilizers
Concentration(%)
Stabilizer
000 0.01 003 005 010 015 020 030
cMmc 387 39" 41" 43" 45 42® 41" 39"
Na-alginate 38" 41" 42® 42" 46' 43" 42" 38
Carrageenan 3.9" 41% 42% 41 44" 43 42° 4.0°

1)Na—carboxylmethyl cellulose

In a column, means followed by a common letter are not significantly different

at the 5% level

- 217 -



Table 32. Sensory evaluation of homogenized Andong sikhe

with mixed culture containing various stabilizers

Concetration(%6)
Stabilizer
000 001 003 005 010 015 020 0.30
cMcY 40 41° 490 43 45 42°  41° 39
Na-alginate  3.7° 3.8 4.1™ 45® 45 37° 39™ 41™
Carrageenan 3.8° 40" 42® 46° 45" 43" 42" 41

1)CMC . Na-carboxylmethyl cellulose

In a column, means followed by a common letter are not significantly different

at the 5% level
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. Malt
Steamed rice
Radish
Ginger Soaking Extraction
35~407C, 2~3hrs
Red pepper
Sedimentation
5T, 8~10hrs
Supernatant
Saccharification

35~40 C, 3~bhrs

Inoculation of
starter culture

Fermentation
22T, 16hrs

Cooling, 5C

Storage, 4T

Fig. 76. A process for making of Andong sikhe.
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Table 33. Combination ratio for preparation of Andong sikhe

Unit : g
Content of Sikhe(%)
Ingredient
2.0 4.0 6.0 8.0
Andong sikhe! 18.86 37.73 56.60 75.47
Distill water 71.14 58.27 39.40 20.53
Sugar 4.0 4.0 4.0 4.0
Citric acid 0.1 0.1 0.1 0.1
Sum? 100.0 100.0 100.0 100.0
pH 291 2.96 3.03 3.13

YAndong sikhe : 10.6. Brix

?Sum of amount of all ingredients except citric acid
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Table 34. Combination ratio for preparation of Andong sikhe

with Eucommia ulmoides extracts

Unit : g(%)

Content of Eucommia ulmoides extract(25)

Ingredient
0.04 0.06 0.08 0.10

Andong sikhe”  56.60(6.0) 56.60(6.0) 56.60(6.0) 56.60(6.0)

Eucommia
] 2) 4 6 8 10
ulmoides ext.
Distill water 35.4 334 314 29.4
Sugar 4 4 4 4
Citric acid 0.1 0.1 0.1 0.1
Sum® 100.0 100.0 100.0 100.0
pH 3.09 3.13 3.14 3.17

YAndong sikhe : 10.6, Brix
Y Eucommia ulmoides ext. : 1.0, Brix

YSum of amount of all ingredients except citric acid
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Table 35. Combination ratio for preparation of Andong sikhe

with dried ginger extracts

Unit : g (%)

Content of dried ginger extract(%)

Ingredient
0.02 0.04 0.06 0.08

Andong sikhe" 56.60(6.0) 56.60(6.0) 56.60(6.0) 56.60(6.0)

Eucommia
. 2) 6(0.06) 6(0.06) 6(0.06) 6(0.06)
ulmoides ext.
Dried ginger
3) 1.67 3.34 5.0 6.67
ext.
Distill water 31.73 30.06 28.40 26.73
Sugar 4 4 4 4
Citric acid 0.1 0.1 0.1 0.1
Sum? 100.0 100.0 100.0 100.0
pH 3.35 3.39 3.48 3.63

Y Andong sikhe : 10.6, Brix
? Eucommia ulmoides ext. : 1.0, Brix
Dried ginger ext. : 1.2, Brix

YSum of amount of all ingredients except citric acid
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Table 36. Combination ratio for preparation of Andong sikhe

with Lycium chinense extracts

Unit : g (%)

Content of Lycium chinense extract(%)

Ingredient
0.1 0.2 0.3 04
Andong sikhe" 56.60(6.0) 56.60(6.0) 56.60(6.0) 56.60(6.0)
Eucommia
) 2 6(0.06) 6(0.06) 6(0.06) 6(0.06)
ulmoides ext.
Dried ginger ext.?  3.34(0.04) 3.34(0.04) 3.34(0.04) 3.34(0.04)
Lycium chinense
" 2.27 455 6.82 9.09
ext.
Distill water 27.79 25.51 23.24 20.97
Sugar 4.0 4.0 4.0 4.0
Citric acid 0.1 0.1 0.1 0.1
Sum® 100.0 100.0 100.0 100.0
pH 3.64 3.72 3.80 3.91

1)Andong sikhe : 10.6, Brix

2 . . . .
'Eucommia ulmoides ext. : 1.0, Brix

Dried ginger ext. : 1.2, Brix

4)Lycium chinense ext @ 4.4, Brix

Sum of amount of all ingredients except citric acid
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Table 37. Combination ratio for preparation of Andong sikhe

with sugar

Unit : g(%)

Content of Sugar(%)

Ingredient
2.0 4.0 6.0 8.0
Andong sikhe" 56.60(6.0) 56.60(6.0) 56.60(6.0) 56.60(6.0)
FEucommia
) 2 6(0.06) 6(0.06) 6(0.06) 6(0.06)
ulmoides ext.
Dried ginger ext.?  3.34(0.04) 3.34(0.04) 3.34(0.04) 3.34(0.04)
Lycium chinense
» 6.82(0.3) 6.82(0.3) 6.82(0.3) 6.82(0.3)
ext.
Distill water 25.24 23.24 21.24 19.24
Sugar 2.0 4.0 6.0 8.0
Citric acid 0.1 0.1 0.1 0.1
Sum® 100.0 100.0 100.0 100.0
pH 3.80 3.80 3.80 3.80

YAndong sikhe : 10.6. Brix

Y Eucommia ulmoides ext. : 1.0, Brix

Dried ginger ext. : 1.2, Brix

4)Lycium chinense ext : 4.4, Brix

YSum of amount of all ingredients except citric acid
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(5) A type 23] HF vjgH]

Table 38. Final combination ratio for preparation of A type Sikhe

Unit : (%)
Ingredient Content

Andong sikhe" 6.0
Eucommia ulmoides ext.” 0.06
Dried ginger ext.? 0.04
Lycium chinense ext? 0.3
Distill water 89.60
Sugar 4.0
Citric acid 0.1
Sum® 100
pH 3.80

YAndong sikhe : 10.6, Brix

? Eucommia ulmoides ext. : 1.0, Brix
Dried ginger ext. : 1.2, Brix
4)Lycium chinense ext : 4.4, Brix

“Sum of amount of all ingredients except citric acid
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Table 39. Combination ratio for preparation of Sikhe

Unit
Content of Sikhe(%)
Ingredient
2.0 4.0 6.0 8.0
Andong sikhe® 18.86 37.73 56.60 75.47
Distill water 71.14 58.27 39.40 20.53
Sugar 4.0 4.0 4.0 4.0
Citric acid 0.05 0.05 0.05 0.05
Sum? 100.0 100.0 100.0 100.0
pH 3.21 3.25 3.37 3.53

YAndong sikhe : 10.6. Brix

YSum of amount of all ingredients except citric acid
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Table 40. Combination ratio for preparation of Andong sikhe

with Schiznadra chinensis extracts

Unit : g(%)

Content of Schiznadra chinensis extract(%6)

Ingredient
0.05 0.10 0.15 0.20
Andong sikhev 56.60(6.0) 56.60(6.0) 56.60(6.0) 56.60(6.0)
Schiznadra chinensis
2) 1.39 2.78 417 5.56
ext.

Distill water 35.4 33.4 314 29.4

Sugar 4 4 4 4
Citric acid 0.05 0.05 0.05 0.05
Sum® 100.0 100.0 100.0 100.0

pH 3.39 3.23 3.14 3.12

YAndong sikhe : 10.6, Brix
YSchiznadra chinensis ext. : 3.6, Brix

¥Sum of amount of all ingredients except citric acid
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Table 41. Combination ratio for preparation of Andong sikhe

with dried garlic extracts

Unit : g (%)

Content of dried garlic extract(%)

Ingredient
0.05 0.10 0.15 0.20
Andong sikhe® 56.60(6.0) 56.60(6.0) 56.60(6.0) 56.60(6.0)
Schiznadra
] ) 2) 2.78(1.0) 2.78(1.0) 2.78(1.0) 2.78(1.0)
chinensis ext.
Dried garlic ext.” 0.68 1.35 2.03 2.7
Distill water 35.94 35.27 34.59 33.92
Sugar 4 4 4 4
Citric acid 0.05 0.05 0.05 0.05
Sum? 100.0 100.0 100.0 100.0
pH 3.38 3.39 3.40 3.42

YAndong sikhe : 10.6. Brix

YSchiznadra chinensis ext. : 3.6, Brix

YDried garlic ext. : 7.4, Brix

YSum of amount of all ingredients except citric acid
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Table 42. Combination ratio for preparation of Andong sikhe
with ginseng extracts

Unit : g (%)

Content of ginseng extract(%)

Ingredient
0.08 0.16 0.24 0.32

Andong sikhe” 56.60(6.0) 56.60(6.0) 56.60(6.0) 56.60(6.0)

Schiznadra

chinensis ext.? 2.78(1.0) 2.78(1.0) 2.78(1.0) 2.78(1.0)

Dried garlic ext.®  2.03(0.15) 2.03(0.15) 2.03(0.15) 2.03(0.15)

Ginseng ext.” 2.85 5.71 8.57 11.43
Distill water 31.74 28.88 26.02 23.16
Sugar 4.0 4.0 4.0 4.0
Citric acid 0.05 0.05 0.05 0.05
Sum® 100.0 100.0 100.0 100.0

pH 3.50 3.54 3.64 3.71

YAndong sikhe : 10.6. Brix
“Schiznadra chinensis ext. : 3.6, Brix
YDried garlic ext. : 7.4, Brix
4)Ginseng ext. : 2.8 , Brix

YSum of amount of all ingredients except citric acid
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Table 43. Combination ratio for preparation of Andong sikhe

with sugar

Unit : g(%)

Content of Sugar(%)

Ingredient
3.0 40 50 6.0
Andong sikhe" 56.60(6.0) 56.60(6.0) 56.60(6.0) 56.60(6.0)
Schiznadra
. . 2) 2.78(1.0) 2.78(1.0) 2.78(1.0) 2.78(1.0)
chinensis ext.

Dried garlic ext.” 2.03(0.15) 2.03(0.15) 2.03(0.15) 2.03(0.15)
Ginseng ext.? 8.57(0.24) 8.57(0.24) 8.57(0.24) 8.57(0.24)
Distill water 25.24 23.24 21.24 19.24

Sugar 3.0 40 50 6.0
Citric acid 0.05 0.05 0.05 0.05
Sum® 100.0 100.0 100.0 100.0
pH 3.64 3.64 3.64 3.64

YAndong sikhe : 10.6. Brix
?Schiznadra chinensis ext. : 3.6, Brix
YDried garlic ext. : 7.4, Brix
4)Ginseng ext. : 2.8 , Brix

“Sum of amount of all ingredients except citric acid
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(5) B type 28 e] HF v g

Table 44. Final Combination ratio for preparation of B type Sikhe

Unit : (%)

Ingredient

Content

Andong sikhe"

Schiznadra chinensis ext.?

Dried garlic ext.”
Ginseng ext.?
Distill water

Sugar

Citric acid

6.0

1.0

0.15

0.24

87.61

5.0

0.05

Sum®

pH

100

3.64

YAndong sikhe : 10.6, Brix

YSchiznadra chinensis ext. : 3.6, Brix

Dried garlic ext. : 7.4, Brix

4)Ginseng ext. : 2.8 , Brix

YSum of amount of all ingredients except citric acid
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Table 45. Combination ratio for

chinense beverage

preparation

of Lycium

Unit : g

Content of Lycium chinense extract(%)

Ingredient

0.3 0.6 09 1.2
Lycium chinense ext. 6.25 12.5 18.75 25.0
Distill water 84.75 78.50 72.25 66.00
Sugar 9.0 9.0 9.0 9.0
Citric acid 0.16 0.16 0.16 0.16
Sum? 100.0 100.0 100.0 100.0
pH 3.02 3.40 3.64 3.77

1)Lycium chinense ext. : 4.8, Brix

Sum of amount of all ingredients except citric acid
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Table 46. Combination ratio for preparation of Lycium
chinense Dbeverage with Eucommia ulmoides

extracts

Unit : g(%)

Content of FEucommia uLmoides extract(%)

Ingredient
0.03 0.06 0.09 0.12

Lycium chinense
18.75(0.9) 18.75(0.9) 18.75(0.9) 18.75(0.9)

ext.l)
FEucommia
) 2 1.88 3.75 5.63 7.50
ulmoides ext.
Distill water 70.37 69.25 66.62 64.75
Sugar 9.0 9.0 9.0 9.0
Citric acid 0.16 0.16 0.16 0.16
Sum® 100.0 100.0 100.0 100.0
pH 3.65 3.66 3.67 3.69

1)Lycium chinense ext. : 4.8, Brix
? Eucommia ulmoides ext. : 1.6, Brix

YSum of amount of all ingredients except citric acid
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Table 47. Combination ratio for preparation of Lycium

chinense beverage with dried ginger extracts

Unit : g (%)

Content of dried ginger extract(%)

Ingredient
0.03 0.06 0.09 0.12

Lycium chinense
(D 18.75(0.9) 18.75(0.9) 18.75(0.9) 18.75(0.9)
ext.

Eucommia
Imoid 0 5.63(0.09) 5.63(0.09) 5.63(0.09) 5.63(0.09)
ulmoides ext.

Dried ginger

3) 2.5 5.0 75 10
ext.
Distill water 64.12 61.62 59.12 56.62
Sugar 9.0 9.0 9.0 9.0
Citric acid 0.16 0.16 0.16 0.16
Sum? 100.0 100.0 100.0 100.0
pH 3.74 3.83 3.87 391

YLycium chinense ext. : 4.8, Brix
? Eucommia ulmoides ext. : 1.6, Brix
Dried ginger ext. : 1.2, Brix

YSum of amount of all ingredients except citric acid
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Table 48. Combination

ratio for

preparation

of Lycium

chinense beverage with Cassia tora L. extracts

Unit : g (%)

Content of Cassia tora L. extract(%)

Ingredient
0.08 0.16 0.24 0.32
Lycium chinense
oV 18.75(0.9) 18.75(0.9) 18.75(0.9) 18.75(0.9)
ext.
Eucommia
Imoid (2 5.63(0.09) 5.63(0.09) 5.63(0.09) 5.63(0.09)
ulmoides ext.
dried ginger ext.®  5.0(0.06) 5.0(0.06) 5.0(0.06) 5.0(0.06)
Cassia tora L.
0 4 8 12 16
ex
Distill water 57.62 53.62 49.62 45.62
Sugar 9.0 9.0 9.0 9.0
Citric acid 0.16 0.16 0.16 0.16
Sum® 100.0 100.0 100.0 100.0
pH 3.81 3.87 3.91 3.95

1)Lycium chinense ext. : 4.8, Brix

2 . . . .
? Eucommia ulmoides ext. : 1.6, Brix

Dried ginger ext. : 1.2, Brix

YCassia tora L. ext : 2.0 . Brix

“Sum of amount of all ingredients except citric acid
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Table 49. Combination ratio for preparation of Lycium

chinense beverage with sugar

Unit : g(%)

Content of Sugar(%)

Ingredient
4.0 8.0 12.0 16.0

Lycium chinense
b 18.75(0.9) 18.75(0.9) 18.75(0.9) 18.75(0.9)

ext.

Eucommia
5.63(0.09) 5.63(0.09) 5.63(0.09) 5.63(0.09)

ulmoides ext.?

dried gi
rleexfglger 5.0(0.06) 5.0(0.06) 5.0(0.06) 5.0(0.06)

Cassia tora L.
8.0(0.16) 8.0(0.16) 8.0(0.16) 8.0(0.16)

ext?
Distill water 58.62 54.62 50.62 46.62
Sugar 4.0 8.0 12.0 16.0
Citric acid 0.16g 0.16g 0.16g 0.16g
Sum” 100.0 100.0 100.0 100.0
pH 3.87 3.87 3.87 3.87

1)Lycium chinense ext. . 4.8, Brix

? Eucommia ulmoides ext. : 1.6, Brix
YDried ginger ext. : 1.2, Brix
YCassia tora L. ext : 2.0 , Brix

“Sum of amount of all ingredients except citric acid
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Table 50. Combination ratio for preparation

chinense beverage with citric acid

of Lycium

Unit : g(%)

Content of citric acid(g)

Ingredient
0.12 0.16 0.20 0.24
Lycium chinense
B 18.75(0.9) 18.75(0.9) 18.75(0.9) 18.75(0.9)
ext.
Eucommia
] 2) 5.63(0.09) 5.63(0.09) 5.63(0.09) 5.63(0.09)
ulmoides ext.
Dried ginger
tgg) . 50006) 50006 50006  50(0.06)
ext.
Cassia tora L.
2 8.0(0.16) 8.0(0.16) 8.0(0.16) 8.0(0.16)
ext
Distill water 54.62 54.62 54.62 54.62
Sugar 8.0(8.0) 8.0(8.0) 8.0(8.0) 8.0(8.0)
Citric acid 0.12 0.16 0.20 0.24
Sum® 100.0 100.0 100.0 100.0
pH 4.10 3.91 3.75 3.64

1)Lycium chinense ext. . 4.8, Brix

? Eucommia ulmoides ext. : 1.6, Brix
Dried ginger ext. : 1.2, Brix
YCassia tora L. ext. : 2.0 , Brix

YSum of amount of all ingredients except citric acid
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Table 51. Final combination ratio for Lycium chinense beverage

Unit : (%)
Ingredient Content

Lycium chinense ext." 0.9
Eucommia uLmoides ext.” 0.09
Dried ginger ext.” 0.06
Cassia tora L. ext.” 0.16
Distill water 90.79
Sugar 3.0
Citric acid 0.20
Sum® 100
pH 3.75

1)Lycium chinense ext. : 4.8, Brix

? Eucommia ulmoides ext. : 1.6, Brix
Dried ginger ext. : 1.2, Brix
YCassia tora L. ext. : 2.0 , Brix

YSum of amount of all ingredients except citric acid
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Table 52. Combination ratio for preparation of red ginseng

beverage
Unit : g
Content of red ginseng concentration(%5)

Ingredient
0.2 04 0.6 0.8

Red ginseng
H 0.31 0.63 0.94 1.25

conc.

Distill water 93.69 93.37 93.06 92.75
Sugar 6.0 6.0 6.0 6.0
Citric acid 0.07 0.07 0.07 0.07
Sum? 100.0 100.0 100.0 100.0
pH 3.20 3.40 3.57 3.81

YRed ginseng conc. : 64, Brix

Sum of amount of all ingredients except citric acid
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Table 53. Combination ratio for preparation of red ginseng

beverage with Glycyrrhiza uralensis extracts

Unit : g

Content of Glycyrrhiza uralensis extract(%6)

Ingredient
0.08 0.16 0.24 0.32

Red gi
€ BINSNE  09406)  09406)  094(06)  0.9406)

conc.!
Glycyrrhiza
] 2 2.35 471 7.05 941
uralensis ext.
Distill water 90.71 88.35 86.01 83.65
Sugar 6 6 6 6
Citric acid 0.07 0.07 0.07 0.07
Sum?® 100.0 100.0 100.0 100.0
pH 3.67 3.72 3.79 3.84

YRed ginseng conc. : 64, Brix
Z)Glycyrrhiza uralensis ext. : 3.4, Brix

YSum of amount of all ingredients except citric acid

- 262 -



Auks FE9e Fo] At gt =73te] 44 28 ¥% 4

d
o

= flal 0.05%,
w, 1 vjge]= Table 549} 2ok dvks

371 98 wEnle] wEl SRE Az T S AAl

=]
—
N
X
=
—
3
K
(=)
Do
3
X
off
b
u
2
>
ol
o
2
o

oo
ol
b
i
i)
o

020%% Eol A= Arks F2oe] G} =A@ gl Fal A4 £ ¥E AT
e Aow BUAUTH 010%FEN AL Avks FEoje] o] okaA AL

- 263 -



Table 54. Combination ratio for preparation of red ginseng

beverage with dried garlic extracts

Unit : g(%)

Content of dried garlic extract(%)

Ingredient
0.05 0.10 015 0.20
Red gi
CTEMIIE 00406)  094006)  09406)  0.94(0.6)
conc.
Glycyrrhiza

lensi (2 7.05(0.24) 7.05(0.24) 7.05(0.24) 7.05(0.24)
uralensis ext.

Dried garlic ext.? 0.58 1.16 1.74 2.33

Distill water 85.43 84.85 84.27 83.68
Sugar 6 6 6 6

Citric acid 0.07 0.07 0.07 0.07

Sum® 100.0 100.0 100.0 100.0

pH 3.82 3.84 3.86 3.88

YRed ginseng conc. - 64, Brix
2)Glycyrrhiza uralensis ext. : 3.4, Brix
Dried garlic ext. : 8.6, Brix

YSum of amount of all ingredients except citric acid
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Table 55. Combination ratio for preparation of red ginseng

beverage with Schiznadra chinensis extracts

Unit : g(%)

Content of Schiznadra chinensis(%)

Ingredient
0.04 0.08 0.12 0.16

Red ginseng conc.” 094(06)  0.94(0.6) 0.94(0.6) 0.94(0.6)

Glycyrrhiza
zy T (o T05024) T05024) 705024 705024
uraltensis ext.

Dried garlic ext® 1.16(0.10) 1.16(0.10) 1.16(0.10) 1.16(0.10)

Schiznadra
] ) 0 0.95 1.90 2.86 3.81
chinensis ext.
Distill water 83.9 82.95 82.05 81.04
Sugar 6 6 6 6
Citric acid 0.07 0.07 0.07 0.07
Sum® 100.0 100.0 100.0 100.0
pH 3.71 3.60 3.51 3.49

YRed ginseng conc. : 64, Brix
?Glycyrrhiza uralensis ext. © 3.4, Brix
Dried garlic ext. : 8.6, Brix
YSchiznadra chinensis ext. : 4.2, Brix

“Sum of amount of all ingredients except citric acid
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Table 56. Combination ratio for preparation of red ginseng

beverage with sugar

Unit : g(%)

Content of Sugar(%)

Ingredient
3.0 6.0 9.0 12.0
Red ginseng conc.” 0.94(0.6) 0.94(0.6) 0.94(0.6) 0.94(0.6)
Gl hi
zy v IZZ »  705024) 705024  7.05024)  7.050.24)
uralensis ext.
dried garlic ext.? 1.16(0.10) 1.16(0.10) 1.16(0.10) 1.16(0.10)
Schiznadra
binensis ext.? 2.86(0.12)  2.86(0.12) 2.86(0.12) 2.86(0.12)
c )
Distill water 84.99 81.99 78.99 75.99
Sugar 3 6 9 12
Citric acid 0.07 0.07 0.07 0.07
Sum® 100.0 100.0 100.0 100.0
pH 3.51 3.51 351 3.51

YRed ginseng conc. : 64, Brix
?Glycyrrhiza uralensis ext. © 3.4, Brix
Dried garlic ext. : 8.6, Brix
YSchiznadra chinensis ext. : 4.2, Brix

“Sum of amount of all ingredients except citric acid
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Table 57. Final Combination ratio for preparation of red

ginseng beverage

Unit : (%)
Ingredient Content

Red ginseng conc.” 0.6
Glycyrrhiza uralensis ext.? 0.24
Dried garlic ext.? 0.10
Schiznadra chinensis ext.” 0.12
Distill water 89.87
Sugar 9.0
Citric acid 0.07
Sum® 100.0
pH 3.51

YRed ginseng conc. - 64, Brix
2)Glycyrrhiza uralensis ext. : 3.4, Brix
YDried garlic ext. : 86, Brix
YSchiznadra chinensis ext. : 4.2, Brix

YSum of amount of all ingredients except citric acid
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