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SUMMARY
CEX LTS
I. Title

Development of high valued taro products with biological properties

II. Purpose and Necessities

Recently, as the industrial sector in Korea has generally contracted, the
production of taro, which has been cultivated as a major alternative crop for rice
farmers, has also been influenced by a general reduction in consumption. Since
the rate of consumption of processed taro is very low in Korea compared to
advanced countries, it is essential to know the excellence of taro and to develop
high-value products so as to promote the consumption of taro. This study was
performed not only to develop a variety of high-value processed foods from taro,
which has various functional components, by analyzing the components of taro
and by applying various processing methods suited to the preference of domestic
consumers, but also to evaluate its anti—obesity and immunity-stimulating
activities by proving its efficacies scientifically, by separating its functional
ingredients, and by applying those ingredients to the development of various
functional foods to increase the consumption of taro, to improve people’s health,
and to further contribute to the acquisition of foreign currency through overseas

markets.

M. Content and Scope
The study was organized into parts 1, 2 and a commissioned project

according to the study content to accomplish the final goals.

Part T : Development of high—value taro products
A. The characteristics of food components of taro
- Nutrient composition and physicochemical properties of taro powder by
species
B. Processing properties of taro powder
- Investigating of pre-treatment condition including drying, roasting, and

steaming of taro powder

_10_



C. Investigating of conditions for eliminating the acrid taste of taro powder
D. Development of manufacturing technology for high-value processed foods
- Liquid-type products for patient diet

- Development of flake—type tarc products

- Development of fried/non-fried-type taro snacks

- Development of steamed taro products

Part II: Anti—obesity activity of taro and development of its functional
materials

A. Evaluation of the anti—obesity activity of taro

B. Evaluation of the obesity-suppressing activity of taro

C. Development of functional materials using taro containing anti—obesity

activity

Part III: Characterization of immuno-stimulating polysaccharide from Taro
A. Search for immunity-stimulating activity of high—molecular fraction of taro
B. Partial purification of immunity-stimulating high-molecular fraction and

evaluation of immunity—stimulating activity
C. In vivo experiment for immunity-stimulating activity of high-molecular

fraction

IV. Results

The results of the research and development for each part of the project are
summarized as follows.
Part T : Development of high—value taro products
A. Characteristics of food components of taro

This study was conducted to provide basic data for the development of taro
processed foods via comparison and analysis of the nutrients and the
physicochemical properties of taro powder originating from domestic taro such
as Altoran, Josaengjong and Jaeraejong. The moisture content of the three
species ranged from 5.74710.30%6, with Altoran having a higher crude protein
and crude fat content compared to other species. Taro contains a total of 17

amino acids and major fatty acids including linoleic acid, palmitic acid and oleic
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acid. The potassium content of Altoran and Josaengjong was about 83% of the
total mineral content. The starch content was high in Josaengjong taro; the fiber
content was high in Altoran, and the vitamin C content was high in Jaeraejong.
The water absorption index (WAI) was high in Jaeraejong taro, while the water
solubility index (WSI) was the highest in Altoran. The initial gelatinization
temperature of taro powder by DSC was low in Jaeraejong taro powder, while
the maximum gelatinization temperature also showed a similar tendency. As for
the RVA characteristics of taro powder by species, the initial gelatinization
temperature ranged from 46.77749.30C. Josaengjong and Jaeraecjong, compared to
Altoran, showed significantly higher maximum viscosity and final viscosity. Taro
powder showed a tendency towards increased viscosity when holding the
temperature at 95C to reach the maximurm viscosity. From the above results, it
was found that Altoran had a higher nutrient content, including dietary fiber,
minerals, essential amino acids, and free sugars, among the three species, and is
thus considered to have high applicability as a health functional food. Because
these three kinds of taro powder showed a high initial gelatinization
temperature, with Altoran showing high water solubility, and Josaengjong and
Jaeraejong showing higher viscosity, it is considered that taro can be used as
an additive for bread, cakes or biscuits, and as a powdered processed product

using the characteristics of taro powder.

B. Processing properties of taro powder

Several nutrients and physicochemical properties were studied by
manufacturing taro powder with different drying methods and the pre—treatment
methods of roasting or steaming, to minimize nutritional loss and to increase the
processing utilization of taro. The moisture content and dietary fiber content of
taro powder manufactured by hot air drying (40°C, 60C, 80C) and freeze drying
decreased as the temperature of hot air increased, and the vitamin C content
was the highest in freeze dried taro powder. The WAI tended to increase as the
hot air temperature increased. The WSI was the highest in the freeze dried taro
powder. The onset temperature of gelatinization by DSC measurement was not
significantly different between hot air dried and freeze dried taro powder, while

for the RVA characteristics, the initial gelatinization temperature gradually
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decreased and the maximum viscosity increased as the hot air temperature
increased. The dietary fiber content of taro powder treated by roasting or
steaming was lower than that of the non-treated groups. Also, steamed taro
powder had a higher WAI than roasted taro powder, but there were no
significant differences in WSI. The DSC measurement of roasted taro powder
showed that the initial gelatinization temperature and the maximum gelatinization
temperature tended to decrease as the roasting temperature increased. As
regards the RV A characteristics, the initial gelatinization temperature increased
and the maximum viscosity and the final viscosity gradually decreased as the

roasting temperature increased.

C. Investigating of conditions for eliminating the acrid taste of taro powder
The contents of total oxalate, water soluble oxalate, and calcium oxalate
were compared by species and by pre-treatment to examine the condition for
eliminating the acrid taste of taro. For species differences, the total oxalate
content was the highest in Jaeraejong, among which the water soluble oxalate
content was high. As regards the drying condition, it was the highest in the
freeze dried taro powder, and the calcium oxalate content in particular was
higher compared to the hot air dried taro powder. The total oxalate content was
higher when the taro was treated by atmospheric steaming or pressure steaming
compared to hot air drying, and the total oxalate content increased significantly
when the roasting temperature was increased from 150C to 210T. The oxalate
content decreased greatly when taro was immersed( in water or salt water) or
boiled. Tt was particularly effective in lowering the calcium oxalate content,
suggesting that it could be effective in eliminating oxalate, which causes the

acrid taste of taro, by immersing or boiling taro in water.

D. Development of manufacturing technology for high-value processed foods
The ingredients of taro gruel currently available in the market were studied
with a to developing liquid diet-type products for patients. Korean consumers
are thought to have a low preference for the bonito base commonly used in
Japanese products, and thus a base using chicken legs was used to develop a

taro gruel with a richer and stronger flavor and taste for the Korean population.
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To establish the reference combination, taro gruel was developed by mixing a
chicken leg base with basic ingredients such as grains. To develop flake-type
taro products, potatoes and taro were mixed to make basic flakes, and then
sugar, salt, butter powder, and cream powder were added to make the original
taro flake. Also, creamy and sweet mashed taro product were developed.
Concerning the processing condition for basic oil-fried taro chips, it was
necessary to immerse taro slices in 0.5% salt water to eliminate the acrid taste
and to perform blanching, and the crispy texture was improved when sugared (
in 20 brix maltodextrin). Also, when taro chips manufactured under the same
pre—treatment condition were vacuum fried, the crude fat content decreased
greatly. Freeze dried taro chips were manufactured with well-preserved
nutrients, a crisp texture, and a sweet taste. The texture changed depending on
the blanching treatment, and, when the blanching lasted too long, the appearance of
the product was poor because of cracking after freeze drying and the quality of the
texture declined. It was suitable for oligosaccharide after freeze drying, and
crispness was obtained after a short period of hot air drying at a high
temperature. The microwave treatment of taro in a microwave range resulted
in a chewy, damp texture rather than a crisp texture because it cooks the
starch granules inside the taro cells without destroying the cell walls and
thereby increases hardness after cooling. Thus, texture was improved when
treated in a microwave oven after protease enzyme treatment, and the drying
time in the microwave range was shortened. Also, the texture was improved by
microwave drying after applying 79 maltodextrin (DE 15-20) following enzyme
treatment. The retort steamed taro was developed by hot water treatment in a
mixture of oligosaccharides or 4% sugar, and 5% salt water, and then vacuum

packed and steamed in an autoclave.

Part 1II : Anti—obesity activity of taro and development of its functional
materials

The lipase inhibitory activity was studied to measure the degree of
inhibition of taro extract on lipid absorption in the body. 70% ethanol extract of
taro was systemically fractionated from a low-polarity solvent to a high-polarity

solvent with chloroform, ethyl acetate, and n—butanol. The lipase inhibitory activity
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of taro appeared to be minimal because it was not concentration—-dependent and
showed a low inhibitory activity by each fraction. To observe the inhibitory effect
of taro extract on adipocyte differentiation, the extract was administered to
3T3-L1 preadipocytes and the inhibitory effect on differentiation to adipocytes
was studied. The fat cell differentiation was inhibited by taro extract in a
concentration—dependent manner. However, no difference was observed between
water extract and methanol extract, and the solvent fractions of methanol
extract did not show any significant inhibitory effects. The HMG-CoA reductase
inhibitory activity of the water extract of taro powder was Increased in a
concentration-dependent manner, and ICsy was 0.01868 mg/ml, suggesting the
inhibitory activity on HMG CoA reductase. Therefore, it can be concluded that
verification by animal experimentation, taking into consideration the cholesterol
metabolism, is necessary for an inhibitory effect on cholesterol biosynthesis in
the body.

The effect of taro powder on the bodyweight and the body fat content of
mice fed on a high—fat diet was studied. A group of 4-week-old male C57BL6
mice was divided into 4 treatment groups and studied for 8 weeks. The body
weight of the high-fat diet control group (HF) increased by 75% compared to
the normal diet group (Normal), and decreased by 125% and 14% in the
HE-Taro 20% and the HF-Taro 30% groups, respectively, compared to the
high-fat control group. The addition of taro powder to the high—fat diet
effectively decreased the mice’ body weight. Also, serum triglycerides increased
by 89% in the HF group compared to he Normal group, and decreased by 629
and 81% in the HF-Taro 20% and the HF-Taro 30% groups, respectively,
compared to the HF group. Total cholesterol and LDL-cholesterol were
significantly decreased, showing the lipid—improving effect of taro powder. The
effect of taro powder on improving the hepatic function showed that many lipid
vacuoles appeared in the cytoplasm of the liver after the high—fat diet, but that
lipid accumulation was relatively suppressed in the taro powder—added groups,
and the size of the fat cells significantly decreased. Also, hepatic triglycerides
and total cholesterol were increased 3.6 times and 1.8 times, respectively, in the
HFEF group compared to the Normal group, but significantly decreased in groups

treated with taro powder. In conclusion, the addition of taro powder to high-fat
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diet in mice suppressed obesity and lowered their serum lipids.

Taro tablets were given to selected subjects (5 tablets (21g total), 3 times a
day, with drinking water) 30 minutes before each meal. During the 8-week
experimental period, the subjects were allowed to have their usual meals. During
the five weeks of the experiment, the average body weight of all the subjects
decreased by 0.7 kg from 72.4%£15.02 kg to 71.7x14.61 kg. The number of
subjects whose bodyweight decreased during the five weeks was eight, with a
decrease of 03724 kg. The serum total cholesterol of the subjects was
216.30£29.39 mg/dL. at the initial day of the experiment, and 7 out of 10
subjects showed higher than normal values, but these then decreased to
198.80£31.97 mg/dL, ie., a decrease of about 8%, after taking taro tablets for
five weeks. Among the seven subjects with a higher cholesterol value, five
subjects saw a decrease in their cholesterol values while three had normal
values. Also, serum triglycerides concentration was 171.40+142.62 mg/dL on the
first day of the experiment but they decreased by 20.5% after five weeks to
136.30+114.87 mg/dL. Serum HDL-cholesterol and LDL-cholesterol showed no
significant changes. Therefore, the taro tablets affected the lipid metabolism of
the subjects and induced a decrease in the level of serum cholesterol and
triglycerides, and thus it is expected to prevent chronic diseases such as
hypercholesterolemia.  Taro has been manufactured in the form of powder,
granules, and tablets for the development of functional foods with an

anti—obesity effect.

Part III: Characterization of immuno-stimulating polysaccharide from Taro

To examine the new practical utilization of mucilages in taros (the corms of
Colocasia esculenta), the polysaccharides were isolated from C. esculenta and their
immuno-stmulating activities and structural analysis were carried out. The
immuno-stimulating polysaccharide, Taro-4-1 was purified to homogeneity from
the crude polysaccharide (Taro-0) from the corms of C esculenta by two
subsequent column chromatographies using DEAE-Sepharose FF and Sephadex
G-100 and structural characterization of Taro-4-1 was carried out. The primary
structure of Taro—-4-1 was elucidated by sugar composition and methylation

analysis using GC and GC-MS. The molecular mass was estimated as 200 kDa

_16_



and it mainly consisted of galactose (38.9%) and mannose (19.29¢) in addition to
two minor sugars such as arabinose (1.7%) and glucose(4.2%6). Methylation
analysis indicated that Taro-4-1 comprised at least 10 different glycosyl linkages
such as terminal Galp, 3-linked Galp and 4-linked Manp in addition to a
characteristic linkage, 2,4,6-brached Manp residue. To analyze the fine structure of
Taro-4-1, it was sequentially digested by exo—a-D-galactopyranosidase and endo-—
B-14-D-mannanase. These analyses suggested that Taro-4-1 belongs to be a
highly branched galactomannan which has a (1—4)-mannan backbone with
galactopyranosyl oligosaccharide side chains.

On the other hand, Taro-4-1 showed a higher anti-complementary activity in
a does-dependent fashion. Results obtained by crossed immunoelectrophoresis
using anti-human Cs; and anti-complementary activity in the absence of Ca'’ ion
suggested complement activation by Taro-4-1 from C. esculenta occur via both
alternative and classical pathways. In an in vitro cytotoxicity analysis, Taro—4-1
did not affect the growth of peritoneal macrophages and cacer cell lines such as
Colon26-M3.1 and B16BL6 cells. Peritoneal macrophages stimulated with Taro-4-1
produced various cytokines such as IL-6, TNF-a and IL-12. In an assay for
natural killer (NK) cell activity, iv. administration of Taro-4-1 significantly
augmented NK cytotoxicity against YAC-1 tumor cells. In experimental lung
metastasis of BI6BL6 melanoma cells, prophylactically Lv. administration of
Taro—4-1 potently inhibited lung metastasis at a low dose of 50 ug/mouse.

From these results, one can conclude that the corms of C esculenta contains
polysaccharides in addition to healthy components, and these polysaccharides
appears to improve immune-stimulating and anti—-metastatic activities beneficial to

human health.

V. Outcome and Future Applications

From the outcomes of this study, data concerning the physicochemical properties
and the processing properties of taro have been obtained, and one paper on this topic
has been published while another has been submitted for publication. Also, the
manufacturing technology for various high-value processed foods using domestic taro
was developed and two patents have been applied for this technology. The

manufacturing technology for high-value functional ingredients has been developed via
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the evaluation of the anti—obesity and immunity-stimulating effects of taro, and two
patents on this technology have been applied for this technology, while one paper has
been published in a scientific journal and 3 papers submitted for publication. All the
technologies developed in this study have been planned for active use in the production
and distribution of developed products through technology transfer to domestic taro
processing companies. However, the current situation is that taro farmhouses and the
related companies are small in scale and are afraid of investing in equipment and
facilities and of carrying out the technology transfer required for production, so

comparies capable of accommodating the technology have been widely searched for.
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A3 ATAE F9 Wg 2 Az

x]] 1 A3 g8 01_9_6]- T7]'7]'X] 7]-:‘3—X1]%- 7“]321_
CRLLEE BEEREL )

(e
>,
%

o

o)

>

b

it}

il

e

rlo

4

ofN

Mg

f
O

dEH AT B AUE EdeR 2008

b

=8 Ed AAE AAS L ¢iA slice st FZ2 X381
Egd 228 60 meshd AE &
Ao EFEES AZX3HI o]lF B3 4T BHASHA ARZE AL T

EdEEd 6 N HCl 848 7hstal AA7kas 308 F 10T A 2443
7hEslEta A 5 A ©]E 045 um membrane filter2 o] %3} o of S

AdRE HE F=A ASF methanol :  triethylamine : water : phenyl
isothiocyanate(PITC) (7:1:1:1, v/v) &38R H7lsto] A48 v ol&
o Adastdth. AaES &8st pico-tag Wl wel HPLCE #2433 vH27).
olujo] A %x7AL instrument: JASCO HPLC system(Japan Spectroscopic Co.,
Tokyo, Japan), column: pico-tag, column temp.. 40T, eluent: pico-tag eluent A
& B, flow rate: 1.0 mL/min, chart speed: 1.0 c¢cm/min, detector: UV 254 nm,

injection volume: 10 uLo]| it}
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(5) A2k

N

AHrt B EE EdE Y-S p-hexanel @ FE3F] 4 A ZH 200 mg
S 05 N NaOH(Gin methanol) 5 mL-g 7}8te] 7FFE3] A7l & BE:;Sv] 3}
methyl esterE W&o GC(HP5890, Hewlett-Packard Co., Palo Alto, CA, USA)Z
4 31 THE8).

d

EdFws dugrsst & 550TC 3stEoA FeAzl Fiol Aiks 7hsk
LA 7| dAFow AL I ICP-AES(nductively coupled plasma, JA38
PLUS, ISA instrument S.A., Longjumeau, France)@ +233}31tH29). ICP-AES2]
2527118 power: 1 KW for aqueous, nebulizer pressure: 3.5 bars for meinhasd
type C, aerosol flow rate: 0.3 L/min®]le™, 7+ $7|2d A&344L2 Ca: 393.37,

Mg: 279.55, Na: 588.99, K:766.49, P: 213.62, Fe: 238.20 nm $1t}.

mLe &3 F 80C9 shaking incubatorel

A 100 rpme] %2 shaking3dlte] F2813S FE2AFAY. ol & A F3te] 10,000xg ]

o 0.45 ym membrane filter= o A

HPLCZ 2493139 v}H30). oluje] ¥4xAL Carbohydrate column(4.6x250 mm,

Waters, Milford, MA, USA)S AF&3}31 3l acetonitrile: water (80:20, v/v) £<-&
1.2 mL/min®] $%X=2 40ColA RI detector® AF&3lo] £23349 )

N

i

(®) A%, Aol L Vit C §F =74

= AFE g McCleary 531 wWwel wel total starch assay

kit(Megazyme International Ireland Ltd., Bray, Ireland)E& AF&3te] A3t} 2
ol A ShaS Prosky %(32)¢] WHo| uwlg} total dietary fiber assay Kkit{Sigma
Chemical Co., St. Louis, MO, USA)E Al&3te] A3 AT E¢ £29 HEHY
Co =2 DNP H(33)el oaf =A3sk3lvt

dege] AAS AA S5 Al EefolAdte] SAAE HHo mEd ¢ =
ZHo R AARE A0C dEFAZ7 A 1647F 60C 9FAZx7]A 6417k 80C 4
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@ W A9 2 FA AT mdve Az

dETS] HAS AAGT 5 kA sgol23te 60CE AF X3ty EHE X
Eastth o]& 150T, 180T, 210Te dFHx7]dA 108 &9t HAE £
mixer= 33t 60 mesh® A& THAIA #dd dAE A= He AHY ES
e Azt =3 ELS Ho]xdte] 9T 08 Fok H4TAs

U 121 CoA] 158 ®=x= 307 7R8It o]E 60T dFAx7|dA 28 &
mixer= w439 60 mesh® ANE FHAAH FAAHE ETdEZS AXIFAY. 7+
Eddde ABAA 4T BH#Ad A 52 AL Th

(3) FEFTFAT(WAD 2 8314 =(WSD
WAI(Water Absorption Index)#t3 WSI(Water Solubility Index)#k< Lim
(34)e] oz A9 r) EdF B¢ 1 go S7FF 30 mLE & 33k 25T
A 18-7F mixing3d § 17,888x golA 158-7F 943k A5 He vg FA
E 7% FEAY FUdA Axste] AdE e WSIE SA45STH

(4) DSC
EgiEge] Ho7g A z2}FA L A (DSCT7,  Perkin-Elmer Co.,
Waltham, MA, USA)E AR&3te] 2439 vH30). ESREH ST/FE 1129 Hl&
%= 7bFete] aluminum panell il EEske] Almel FEILE 98kl 143 Fet
Ao A HAg & AR ojul] 2% 30TelA 130TCT7HA] 10C/ming] 4=
2 TN AL, referencet= Ml A|RIS ALEEATE o]2FEEH AL DSC
thermogram . 258 &y E 393, F37A % (Toonsettemperature)2t 3

A2 % (Tppeaktemperature) = -2 5} 93\‘:}-

f
3
i
2,
flo

olt

(5) RVA
Eg dE9 pasting EAL Rapid visco—analyzer(RVA-3D, Newport Sci.,
Warriewood, Australia)& AF&-3te] SAATHE6). €Frw &7 EdEEs

12%(w/w) sX=7F S == A eFstal ofol 7l43dke] 30 mL= A-&3stal Eekiy 3
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AEHE o) 438 S8 WwkAZl A|ZE RVA-3DE HEWEE ZAHIYL 2%
ZRIAPS e 5 1 52 50TE 74, 45 ¢rel 96TCE 7hd, 312 &<t 95T

2 A, 4 ekel 50TCTE WA F 18 Fek 50 Folok s2e] FdE

)
= il =
160 pmo2 A Ho|lAE UEE ZAsY. FHORFE dojiE X

(@)
hu
do
>
Ol

pmy
S (final viscosity)E 27 AbE3FA T}
6) M=

M= ATA (Color QUEST I, Hunter Associates Laboratory Inc. Reston,
VA, USA)E o] &3] (L, lightness), &2 = (a, redness/greenness), 32 (b,

yellowness/blueness) 2 e ST},

o mgte) ojEnt AA 2 AR

(1) A& Ax

Eghe] ofglnte] disto] FF R AA Y Wl wE e dotraA sl
o FTEE SRS AT 9 ATy EES sAAx § 22t 83
oh md Ao mE s dolry] 9t Ee] dln 59 dEF9
AAE AA F A Eghol~ste] 40TollA 16A13F, 60Tl Al 6417F, 80TolA]l 34
oEr AFAEsAY, ARV E o] &t T2AXE F mixerE ©o|&3H]
stk 3 H5 2 S 2o wE e dotuy] flste] 60TE 4%
Azxz 2y & Zd=z 22483 150T, 180T, 210TCe EFAx7|odA 108 &
o FHeAE AU, 9BTAA 307 T AdEA E O 121Tol A 158 HE= 30
7tFbsAks £ 60C dEdx)olA dxs k. ©lF mixer® #3359 60 mesh

o
__)&l
(ld
ol
i)
>,
Y
=L
e
o
s
>
(ld
AN
)
Y
rir

N

v FAAY marne Azsd fix

T1
o2E & 1% 425= 9 5% AamolA 5A17F &<k #3138 = 60T EF0x7]
0 m

(2) Calcium oxalate gt&F =74
E&9 Calcium Oxalate®] &#-& Holloway(37)9] W oz A3 vt B
& Azt B AR 1 gol $7F 25 mL BE 025 M HoSO, &% 25 mLE
7Velar, WEEEEA 24 10% glutaric acid €95 1 mL 73 3 boiling
X

water bathol A 10%-37F 438 3ta 2897 100 mLE H = A L3} o=
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045 pm oHAE o]gdle] ofi}slar HPLC(Japan Spectroscopic Co., Tokyo,
Japan)E  AFg&e] A A™L Agilent  Eclipse XDB-Cig(Agilent
technologies, CA, USA), 7 =7]|+ UV detectorE AF&319 214 nme] 344 =
Attt o] &S 00125 M HeSOy &o& AME3Ion, 52 05 mL/min® =
stal FHF FYPEHE Fe 20 uLE Y. F4E 9% Z2FEH oxalatew
Sigma Co.(USA) A%<, glutaric acid¥ Acros Organics(USA)S] A &8 AL-&3F
o, BEIA y=15805x+202.5 (R*=0.9956) 1~ 7 &3}t

(3) A E]AAHhomogentisic acid) &3 =4
e SRAYAL FHS Han (R)5) WWE WSl FRaAY 2@
S Axste] 45k AR 2 goll 70% ol¥E 20 mLE 7tste] 80T ol 3A1Zk&<t
7

evaporator2 &3l 10 mLZ J&3F & 045 um A HA|E o] &3}o] o 1}3)aL
HPLC(Japan Spectroscopic Co., Tokyo, Japan)E Abg&3le] #4346, AL
Agilent Eclipse XDB-C18(Agilent technologies, CA, USA), A =7]+ UV detector
£ ARESke] 291 nme wFelA SASAY. o] E 42 Methanol¥ 5 mM
sulphuric acid solutiong &3%3}o] gradient &7 3dlollA EHFJ o, F5& 0.7
mL/min®. 2 33 HFE FEE FS 20 L= vk #4E 98 BxEE
homogentisic — acid¥ Sigma Co.(USA) AES AL&3dey, H=

v=13948x+4278.3 (R*=0.9999)¢] A 7 &3} 9o},

2t SLRIPLA JFEAE AxVE AR

(1) Fredd x4 AE A
A

h E¥ o AxEA

AEAA AlFEE BEdg 9852 3 FAF] AAEFS FY3AY Ul A
Edso] Az AHEsh= 9R5E XASFY #R/3ka ool 7 xd Ed 5 AEe
71E MEHE AASAT ol E ofE JHH Al RleR Ejtete] deHAE BTt
of wWigHE ASIHA HAe] wiguE dAstal TtdA st AAES Alxst
At

AFATE EFste] Al oA B &7] Al&EHH B& kA st 108 A
T AR F 1083 A AAH 53E FEEN T Al ofdh B 58
7H4d & ¢Fug grjdelE x3Al d¢-Add d Fxlste] £33 F dEshal



Table 1-1. 7] Eg Fof A5 = 98

AE 73 = " 32
Ed b, AE AR, SRR o7, Adtg 2HE
I bl bl bl bl bl %E—Zﬂ%‘
A, A, 29, thAat 7] 239491, Zu R (obF) e4HE)
Aokl (-9, B, o), g7, xuWA 2 4
AFRARF), 2¢s z2rs, AEFA, 294 Pgeol= A -
I n o0 a6 A B A &
i, AEAAS, MR FAl A7 ZFRQFA] A7 2 5S-
o, X712 A, Aw F 2w 2 S ol 24t B
z] 2A
I ed 4 7+ =l A
Az
(2) E#olz2d EdAE /MY
(7} Basic E& Z#o]=a A%
E&g vhastal sehola ste] 70~T5TolA 2083 ou] 7Fdsklrh. o w7k
B 2@ WSl AAAA 2087 WA WaE 2R A5G o g5
308 A 5 o7l BEde] degz AR olF AFHAER7NA 60TCE A
Z mixer2 &3 ¥ 80 mesh Ao £33t basic E&F Fdo|aE A

of W ozl Ege] WrE: FAAR, SFFAY, WAP 9 wEes

w8 FEkAe] A wenE AdA g vh(Fig. 1-1).

ol
Hox 2

m NN 2 e
wooh o
-

e

]
)

(}) Mix Eg& So]= Alx

Original E&+ ¥ o]a= 9ol HAHA basic & F# o] =l basez= =}, 7
Ahep Egbel &3 (1) % E's 7‘—130}04 HE 22, 298 Y, 297 Ago=m x
v &ty original $-#lo]=e] wighn| & HASTE F=8R 244 creamyd B $
o] =+ original F-do]Ze] ZHE L-‘*ﬂ Sheks Z=U7EA A A ZEAvR T3 Sweety
o Ed FHolae AXE st AAER, AREEE, FeE e, Py o
HIEF CoF Abdbg st ig o] &3fo] Fulol=e] H 4 wignlE AT
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‘ Taro ‘

4

‘ Peeling ‘
{4

‘ Slicing(1l cm slice) ‘

&
‘ Preheating (70-75C, 20 min) ‘

| Cooling(15-17°C, 20 min) |
&

| Cooking(Steamed at 100°C, 30 min) |
&

‘ Mashing (80mesh) ‘
&

| Mixing |
&

| Drying(dryer0 C) |
&

| Grinding |
&

‘ Flaking(80 mesh) ‘

Fig. 1-1. Schematic procedure for producing taro flake

3) FE/MTEAEY B 2dAlE T
(7F) Oil fried E&% A=
D 542 A
Ee-g v sle] 20402 mme FAR e § 575 A A iR 180T
el H1 chip? -70C deep freezerell EZAAA 180T dlFfe H &

2) NaCl &< =3¢
g " 3le] 20402 mme FAZ Had & BV E AAY 4T A
(control)iﬂr Zv 7y & 0.19% NaCl €9, 0.5% NaCl & 9] 1A17F &<t %A e
E 3 EFS $4AAA 180T ulFfrol 2+ 30 #<F HAATh
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3) Blanching * €

Blanching A]3bel wh& @3s Fopr 7] fste] EdE 05% adg=ol 143t
ok A & 80-90T < dd 30%, 1&, 1& 30% ‘&9 blanching ﬂﬁlﬁ}
Gk e Eds HAAA Al 05% AgEodA 30%, 18, 17 3024
blanching # ] 3t 4 t}. o] & A3t} 180T Y thiFfolA 28 Sk H7 & uws}
ATk

5 ®HF oil AA
el Al AAH blanching¥?} FHREHN o= A3 E3g 247 oiF
Ft=E R, FHE AFEIY 180TolA 28 102 AR H

b

_EL-lfO

o

o

Egs wysle] 20 & 40402 mmZE FAE XA Adsl & 05%4AF
Zo 1A 7F5¢E 2% &9dvtk. o] E blanching A 7HEE 30%, 189 A3 G x
Ao 20, 40 Brix HEYLE- 247 Gt 87 9] AR
g st AawEe] 2k e AEeE 105°C°ﬂ*1 Al abske] A RE F

I 90°C°1W 308 F 717 oluje] XFSshee 20 kpa® she] T
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2) Blanching * ¢

el 2.0+£0.2 mm

G

fo] wekg uty)

G

e opiiy] 9

d

Blanching A]7Fel] uw&

3% <t blanching #

mhl
(@]

—_
o

o] 70T~ &2
E&g A" 40 Bxo Algel 10

deep freezero] 4
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Zz4

A

52

A

I O
Luw=

A
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d

e

A AY 4

3)

i3

Fol 80-90TC 9 EFelAl 22 &< blanching

3

AN GoR TR A 30%, Adl-gng

(10%: 0.29%)2] &l AlgdelAl 10

j

MD(10%6: 10%: 20%), Al H4-A & Z=HH] QAo

?:51_

Fol 80-90TC 9 EFelAl 22 &< blanching

3

o

ot

A ZEE 60Tl A 8A1%E, 80Tl A 3A1%E, 100Tel A 241k, 120C

=1
off A 1At =

E2 =

A

a5 ek,

£ v

A ko] o]
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Taro

&
Peeling

@

Slicing(2mm slice)

&
Blanching (80-907C)

Freeze drying

&
Coating in syrup
&
Drying(Hot wind dry oven, 60C)
&

Freeze—-drying taro snack.

Fig. 1-2. Schematic procedure for obtaining freeze—drying taro snack.

() A AA ETFaY
D 224 g
Eghg wyste] 1.0+02 mme FAR Egpo]Asiglvh. ESdAREe AEYs
sz e WwRler BAAE ARESSIow ARES B4R cellulase,
pectinase, amylase @ proteaseZ 0.2%9] ¥ 52 A xdte] EdEelol Ao A7 sk
F 50T 9 incubatorel Al WWHFHEA 308 FoF A AL EAaHE} Eds H
EFoo ol A AR A 2450 MHz] FapF= 700 We dH 7oz vlol
2olHE 48 ~4% 302 FoF ATk ol 60Te dFAx7oNA 10%

b F7F AxE gt AAHAA EdHe Alxsolth

Protease?] X d5 s AAF 7] st & £&8ko] 29 proteases 77t 0.2,
0.5, 1.0, 1.5%9 T=z AZxste] A3 & 50T incubatord Al wyHElHEA] 30+
ok HEstavh 2aAE s ESES JEH ol wol At Q1A el Al 2450 MHz9]
FER 700 WO AEzdos welaRdolHE 48 30% ¢ HYsr) o]

.

)



£ 60Ce dFax7]0A 102 &t F7F AdxE 3ho] AAdAA Edye Ax

T8 "hylEle] proteaseE 1.0%9 FEE A|lFdo] EdkEalo]xd A3
BEd~EYS DEZE(DE 5, DE 10, DE 1572002 7t} 50%9] $ =2 A 33}

ghoj o] 108 &<t Ak ols AAA EVE AAT F HEH
olel gob AAuU A oA 2450 MHze] FpF2 700 We dHxz o R vfo]ax
l £ 5 Atk o1& 60T ATz 108 Tk AxE g

B8 vy 3ol proteaseE 1.0%9] &

747} 30, 5.0, 7.0, 10.0%2 Azste] Fa 2 &
93\]:]_ O]% _]X%}\i E7]E ;(1]74 ?5]_ 6‘ ;Ql_—:—‘_‘ﬂﬂ O]O] = ]— 7‘(__ ]—i’ﬂ O]X] Oﬂ/\i 2450 MHZ*A
FHgE 700 W AdHExAom wlo]lmazdolHE 48 FTok gyl o= 6

o)

Te dFdx7]ollA 107 &< x5 st dAEIA EdyE Axstalth

5) whol AR o) H A Az M4
Yol AR Ao wet 1.0%9) protease 2l 7.0%¢ wEUA~EZ(DE
15720)0ll A g Egts FHEHoo| whol A 1A oA 2450 MHze| FitF=
700 Wel Ao wiolameolH Helsiit). ofu] wlo]am o] H A At
& AH7F 34 30% A ste]l HA e Aerzhe AT
4 A B
1) oniztd A g
HEZE Jefo] REDS A7 s HAdA dqadAgd & 43 2
d5 A 7EEE Nt Eihs st ddAe] 2HoR YA, 75T
A 30, 85Tl 30, BTA 3029 xdoz JEAE s3Th o|& PE
filmell ¥o] 2273 Fo| autoclaveol] 2ol 100TolA 208 <k A8 sk3lvk
(95T, 302 AHETE ALl d-gs AESL nfZ 10T Y25l ol W7s)
At
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gl HA3FEE AR Sx= 75 CE 0% B IAd I o2 AAU o]
ar (@]
O

ATt wg Auks Folshy] 93 A o= 2/4 AHE, 2% AFET 5%
A'E E3h8l, 4% AFE, 4% LaEd 5% AeE E3hgdolx] XA
o} x| e rof HXAIZEE 919 Zdth HAA A ¥ o]E Ao PE filmol
Yol AFEA3 & autoclaved] P o] 100ToA 208 =<k A a9t

upysto] Aoz MAH Lelng 40 Bxs} 4%9] AFE} 5%
A E TEEAA 75TCelA 308 &<t AATAUTE ol & HAet o] WNFTEAFT
¥ autoclaveel] g ] "E‘ﬂﬂ%}oﬂt}. olWe] Ao 90, 100, 110, 120TeIA 747}
208 Bt AAYE @ F 100 Whs Fo} o] WAY F B B3

= bl
A=l Z‘-X]“J FF2 AW F=8 Soxhlet FAE o] &3] oEH = F=EH

2) A5

A= A2A (Color QUEST 1, Hunter Associates Laboratory Inc., Cambridge,
MA, USA)E o]&38lo] W (L, lightness), &M %(a, redness/greenness), 24 (b,
vellowness/blueness) = WERARITE o] W] F= WA L a bt 100, 0, 0 ©]
At}

3) Water absorption index(WAI), solubility

AN # 2 gg 50 mL cornical tubed] ¥iL vE] 30CE vl$ 794 30 mLE ¥
©] 30T water batholA 1083 208 wFHA Sz F AAE
(3000rpm, 15%)3ke] s e FH 713l Holds FEe 2
SA4sto] ofgfe] A om WAIE 7833, A2 10 mLs 120TCelA 4 h &< A
z3to] FAE =450l solubility®E =4 3T}
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Table 1-2. Proximate composition of taro flour according to cultivars

( %, dry basis)

Altoran Josaengjong Jaeraejong

Moisture 5.74+0.04"" 10.16+0.02° 10.30+0.18°
Crude protein 11.4140.04° 8.54+0.06" 11.48+0.09°
Crude lipid 2.30+0.08" 0.96+0.01" 0.99+0.04°
Ash 5.85+0.01° 4.70+0.01° 6.92+0.01°

YEach value represents meanzS.D. (n=2)

?Values with the same letter in the same row are not significantly different (p<0.05)

(2) ofr| =2t 24

Ed9 #FEd opvxAih 248 vuwdt Aik= Table 1-3% 2t} Edo =
FH ZF 17FY ofvxite]l A=HASH Foopn|mAb TEE dERRo] 99923
mg% = 714 FREHA st o, £4F Edo] 69289 meg%=E 7 A4 s
T3 AR 3T Bk Z5 aspartic acid®} glutamic acid’} 2FA| 8= W] £
o HA  opv:4b Tl oF  30%E AAESI AFobn| w4t
phenylalanine® leucine's©] Wlad A el WFH histidined}  threonine,
methionine®] FH&Fo| 3T/ FF =7 A TFEo Atk EFS oE AHE
A el Ay wpz7bR] 2 histidine, threonine % methionine?] &R wf-$- o} &
gto] Ag olmxAto R yehwtln Haud w9t Afolmmabe eE ol
3,789.4 mg% = F ofn|x=Ate] 38%E AA|T HAE=Z 7 vErstow 2AF A
YF2 27 253873 3,020.0 mg%E LETe] Holu|nAike] dhgFo] ol ok

7}
oA ¢t TR FFOR AR A

2

Table 1-3. Amino acid composition of taro flour according to cultivars

(mg%, dry basis)

Altoran Josaengjong Jaeraejong

Aspartic acid 1,609.7 1,274.1 1,632.8
Serine 780.0 470.8 505.9
Glutamic acid 1,241.2 816.0 1,080.8
Glycine 568.9 288.3 522.1

Histidine 189.9 137.4 169.9
Threonine 433.1 327.7 363.8
Arginine 579.2 422.9 749.4
Alanine 413.0 334.0 372.6
Proline 416.4 307.9 398.8
Cystein 173.2 175.5 72.0

Tyrosine 421.3 300.7 295.3
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Valine 571.1 386.8 468.5
Methionine 66.3 47.4 51.7
Lysine 489.2 3439 396.9
Isoleucine 358.1 249 .4 3324
Leucine 1,045.3 571.6 690.7
Phenylalanine 636.4 474.5 546.1
Total 9,992.3 6,928.9 8,649.7

(3) A =4

50 mae) AW 2ALS Table 1-4014 e vhsh o, Fu Aukabe
linoleic acid(46.5~51.4%), palmitic acid(21.7~25.8%) % oleic acid(12.3~18.7%)°]
A Jridez gol el Atk ¥FW

|
= A9t Z‘féﬂr o= & AolE HolA| o HAF A linoleic acid”f

Table 1-4. Fatty acid composition of taro flour according to cultivars

(%, lipid 100g)

Altoran Josaengjong Jaeraejong
Palmitic acid(16:0) 21.7 25.2 25.8
Stearic acid(18:0) 4.3 2.5 2.8
Oleic acid(18:1) 18.7 123 15.5
Linoleic acid(18:2) 46.5 51.4 48.3
Linolenic acid(18:3) 8.8 8.6 7.6
Total 100.0 100.0 100.0

77861£9.72 mg%E Frete] FESF} xAFol Zhzh 22350£12.42 mg%t

215.77+4.73 mg%<l el nldl 3¥] ¥ S B vtavae eSS A
Fo] Z}7} 127.75+7.18 mg%et 125.79+1.38 mg%= Vet A#HEe Do)

161.21£1.12 mg%, YEFo] 39414217 mg% & 3FF 7F4 =& s yyow
=g}

Ae pg aw EASE FER Fedo] 760031 mg¥%E 71
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Table 1-5. Mineral composition of taro flour according to cultivars

(mg%, dry basis)

Altoran Josaengjong Jaeraejong
Ca 90.64+2.67"" 59.73+0.04° 161.21+£1.12°
Fe 7.60+0.31° 5.76£0.11° 5.75+0.01°
Na 16.77+1.22° 15.76+0.93° 39.41+2.17°
Mg 127.75+7.18" 92.70+0.61° 125.79+1.38"
P 223.50£12.42° 215.77+4.73° 778.61+9.72°
K 2,432.22+15.68™ 2,132.40+4.81° 2,783.32+202.18"

YEach value represents meanzS.D. (n=2)

?Values with the same letter in the same row are not significantly different (p<0.05)

6) FeF B
¥ marwe 529 9

S =A% A3 (Table 1-6), E&e] F I A
B2 glucose, fructose % sucrose®| o™ I & sucrose?| ghaFo] 71 Bk
Sucrose?] ¢ EdolA w2 & A} giF-Fo EA|FolA AE-sucrose?)
Agko] 5 F TR% AR A== A dd ne} depdivy. SR A
%, fructoses= 1.28+0.01%¢, glucose’} 1.05£0.09%, sucrose”’} 2.36£0.01% = ©}& 3+
Foll Hl& Ee FEUYW FEFS vER Wb, AHELS fructose 0.73+0.07%,
glucose™ 0.51+0.04% = 7174 @& Fad &5& et

Table 1-6. Free sugar composition of taro flour according to cultivars

(%, dry basis)

Altoran Josaengjong Jaeraejong
Fructose 1.28+0.01"* 1.12+0.06" 0.73+0.07"
Glucose 1.05+0.09° 0.94+0.01° 0.5140.04°
Sucrose 2.36+0.01° 1.68+0.13" 2.09+0.15

YEach value represents meanzS.D. (n=2)

?Values with the same letter in the same row are not significantly different (p<0.05)

=~
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253 =2 AS ¢ 4 A9y EdE e wEld C e RIS 3055
mg% (fresh weight 7|22 541 mg%), A& ] 31.61 mg%(fresh weight 7]
o2 674 mg%) 2 AFEo]l 39.49 mg%(fresh weight 7|F O = 6.72 mg%)E ¥

3kal Sl

Table 1-7. Total starch, dietary fiber and vitamin C composition of taro flour

according to cultivars

Altoran Josaengjong Jaeraejong
Total starch(%, dry basis) 49.48+0.56"" 56.04+0.38" 49.46+0.14°
Dietary fiber(%, dry basis) 17.60+0.06° 12.97+0.36° 14.28+0.01°
Vitamin C (mg%, dry basis) 30.55+0.07° 31.61+5.67° 39.49+0.95°

YEach value represents meanzS.D. (n=3)

?Values with the same letter in the same row are not significantly different (p<0.05)

=l ESEEe FEFFATY FEESA = Table 1-80 WERW ATH
Gl A7re A =] e

=
o o]#dk oA Fure] FEREZLAS R AT o3 slEEy g¢low o
&

Table 1-8. Water absorption index and water solubility index of taro flour

according to cultivars

Altoran Josaengjong Jaeraejong
Water absorpti
ATeT abSOTpHon 2.72+0.01" 2.40+0.05" 4.12+0.28"
index (WAI)
Water solubility . b b
31.05+0.47 21.18+0.25 20.88+0.42

index (WSI, %)
YEach value represents meanzS.D. (n=3)

?Values with the same letter in the same row are not significantly different (p<0.05)
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DSCE o]&43te] ZAe Eadiwe] Adstyd EAo2(Table 1-9), A A=
T odAE dEg9E 2= e I F4S YeRY FEd wE Eg
2, % 89.04C, =AF ETETL 899
1TE 7 E&79 Aole oy AHgE EFFELS 84.98TE T387F A3 =&
envt g FFe vE v eyt ssH U E(Tps dESy 2AF F
7 ] erokot AeE Ewke] A9 90.6
0CE W2 33&%E Yehdo] sz et A Aeke e sioh
dew el @7E A Ul AEEA] ANARE Wl ssdgyE dE
o] 759 J/g, AEC] 7.06 J/gl Aol vl APEL 1028 J/g2 =A e A
o] B¢ AR JA7F ZEEEE AgE 9 AN, AREFEE FEYeR 3
v Be duArt Za3hs et ES B2 ESd R H|gte] &

<
FRASEE Hol=H o= E B Fo =5t dd A 7|ddvta Hay

=
ofN

Table 1-9. DSC characteristics of taro flour according to cultivars

Altoran Josaengjong Jaeraejong
T,"(C) 89.04+0.95"*) 89.91+0.07* 84.98+0.52°
T,”(C) 93.75+0.76" 93.40+1.64° 90.60+1.08"
AH(J/g) 7.5940.88" 7.06+1.97" 10.28+3.00°

b Toonsettemperature
2)Tpipeakternperature

3)AHienthalpy

YEach value represents meanzS.D. (n=3)

“Values with the same letter in the same row are not significantly different (p<0.05)

(9) RVA
FEH EGFEY RVA 54& A A3e v53% Zgdvh(Table 1-10). &
3} A) =& RVA pasting curveol A %7} S713to] wel Loz w7t 7}
3171 AlZehE HolA e £E=Z, B AgolA ALEE ET 3%ES 46.77~49.30T
o] W& VA= AS=E Uyt 338 A 2R O]’HE]E-{: o 4 l'%xéﬁél'?*
o Ao ARk FRAE SOl dFE =
gA WiEo 2 33 SEE A drta &y A O”jr. SEZ FHo Ha A
S 1,574.00 cPE YErgow, AFN A HE

[11
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EdEY fojHow 2 Ha

cPZ 7P A JEd wkdE) dED
Breakdown<- 95Cel A 50C= WZAAIZA o AEAAT AeljA= AxE Yerd A
o7 ZAFo 169150 cP= 714 =4 el dEHo] 839.00 cP2 WA YE
W th Setbacke: W7 Fo HwT) A AR Awded o w3tAds
b=, 2A8F0] 339250 cPR =/ YEhta dEE QTS 524 Ao
UER A ekgkul ®3E BB o] dE amylograph® £A¢] 95T ol doli=
of Z=&slthrl 158 holdingshs &<9F FE7F #ZA4ste 4 o=2A EdA
95C holding 8= Ftolim HE7F Fodte] Hia e o] Zi= graphd] 5
el el Harstdom B AFeA A gd 3Fe Ed BT H|52% graph ¥
£ UErdiAT

HAEE Uehidy. HSH 5= 2450 4638.00
& 3466.00 cP= 7P A dEbs
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Table 1-10. RVA pasting properties of taro flour according to cultivars

Altoran Josaengjong Jaeraejong
Pasting temp.(C) 49.30+1.41"% 46.77+0.34° 49.00+0.39°
Peak viscosity(cP)  1,574.00+304.06°  2,937.00+138.59" 2,881.50+48.79°
Through viscosity(cP)  735.00+8.49° 1,245.50+89.80" 1,895.00+39.60°
Final viscosity(cP)  3,466.00£206.48°  4,638.00+26.87" 4,178.50+85.56"
Breakdown 839.00+295.57° 1691.50+48.79° 986.50+9.19"
Setback 2,731.00£197.99°  3,392.50+62.93" 2,283.50+45.96°

YEach value represents meanzS.D. (n=3)

?Values with the same letter in the same row are not significantly different (p<0.05)

Few EaPwe AR Table 1-113 2gvh $oe] ware Lge gk
Z2AE 9 AP Fo] 747 9276, 9375 H 92.68F T AolE HolA &Uurh A
De #AE wPoH, FARE ehlE bR 2YE]

3
8.05¢1 ¥ A#Fo] 10297 oz ol ZolE YERHY
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Table 1-11. Hunter color values of taro flour according to cultivars

Color(L, a, b)

L a b
Altoran 92.76+0.03"* -1.07+0.01° 9.09+0.03"
Josaengjong 93.75+0.07" -1.27+0.02° 8.05+0.05"
Jaeracjong 92.68+0.02° -1.17£0.01° 10.29+0.10°

YEach value represents meanzS.D. (n=3)

?Values with the same letter in the same column are not significantly different (p<0.05)

Eghe] st Axuiio] wE Mol WSS Table 1-12¢] RSV LT
5)& 40T oA EFAEA 90.95 60TlA EFAxA] 9093, 80TolA EFHAEA
89.37% Ax=E7F ol = AP YWopA= AEE Holu 1L Aol mvlEkgly

s

E=AAZE wediare] Lgro] 927602 71 =4 e b T)e dE A
R==S

N

o] &) wobdaE 810014 10557k4 Ak Fpskela Bt #io] 7pdel of ¢
AW go] Aoy Lgke Pasdlal agt¥) bgkeo] Z71skE Aoz AZFE A

Table 1-12. The effects of drying method on Hunter's color value and moisture

content of taro flours

LY a? b AE

40°C hot-air drying 90.95 -0.43 8.10 8.04
60°C hot-air drying 90.93 -0.49 8.50 8.34
80C hot-air drying 89.37 -0.17 10.55 10.85
freeze drying 92.76 -1.07 9.09 7.95

UL: Degree of lightness (white +100 < 0 black)
Da: Degree of redness (red +100 < -80 green)

b Degree of vellowness (vellow +70 < -80 blue)

6.13%, 80°C ol A]

ol
=<
A e §

ok vlEE Cef e
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Table 1-13. The effects of drying method on Vitamin C contents of taro flours

Moisture(%) Vit.C(mg%)
40°C hot-air drying 7.46+0.63" 6.46+0.10""”
60C hot-air drying 6.13+0.56" 6.26+1.51°
80C hot-air drying 5.61+0.09" 5.04+1.39"

freeze drying 5.74+0.04 30.55+0.07°

YEach value represents meanzS.D. (n=3)

Values with the same letter in the same row are not significantly different (p<0.05)

Wiiel wE Aolidf g WIE SA43 A (Table
0C 5 EgkE o] 26.13+0.49 g/100g dry basis® 7MY =93 6

0C Oﬂ*ﬂ AdEZAx ETo Ao)Af= 18352056 g/100g dry basis, 80T ol A]
251031 g/100g dry basis® YEeElYY AXx %7}
Aol Ao FHekol A AU FRAXI EFEEL 17.60£0.06

Table 1-14. The effects of drying method on total dietary fiber of taro flours

Total dietary fiber
(g/100g dry basis)

40°C hot-air drying 26.13+0.49"
60°C hot-air drying 18.35+0.56"
80C hot-air drying 17.25+0.31°

freeze drying 17.60+0.06°

YEach value represents meanzS.D. (n=3)

?Values with the same letter in the same row are not significantly different (p<0.05)

Az E GEste] Axd EdEwe] FEEFAFWAD ¥ FE83AF
(WSDE &3 tHTable 1-15). 40CelA dFd 3 Edfdo] FRF5FAF=
2.50£0.09%1d] W8] 60C< 80T dFAxdd EFEe FEFFAFTE
3.66+0.08% 341+0.11% Yl AXLE7} HE&FH FEFFAFIE EoMA=
BAEFE BT o9 iy FREAAFE AXLEVL FoHFE 26.81%00 A

_52_



21.24% =2 2391 TAARs E@B e 31065%=2 7MY =& £XE etk

Table 1-15. The effects of drying method on Water Absorption Index(WAI) and
Water Solubility Index(WSI) of taro flours

WAI WSI(%)
40°C hot-air drying 2.50+£0.09" 26.84+0.66
60C hot-air drying 3.66+0.08" 23.56+0.27°
80C hot-air drying 3.4140.11° 21.2440.01°

freeze drying 2.72+0.01° 31.05+0.47°

"Each value represents meanzS.D. (n=3)

?Values with the same letter in the same row are not significantly different (p<0.05)

(vh) DSC

A== iﬂ T a9dstd EAS oluy] 939 DSCE o] &3] =
1 ZBPA & (To)E 83.90C
60°C ol A vﬂxfﬂ ESRELE R7.76T, 80TCA AF s Edide 83667T,
TANZXT ETEEE 8.06TE F94 e Aol& HolA Furh Uz

(Tp)i= 40ColA EFEHAxEA 9558T, 60Tl FFHZA 93.38T, 80Tl A
AZA 9431C, SAAZRA 9375C2 A8 F2Zg zol7l gt Tade
I(AH)E 40T 80ColA FFPx3 Edido] 77 13444493 J/g3
11.38+0.05 J/golar sAAx3 EdEde 759+0.88 J/goz 74 e s uE
2 Ho|x gkekth wEkA] 40T, 60T, 80T 4
& =

ol o odoﬂfsl-z%' l_ET/\C-)]Oﬂ ogso]:

o
o

Table 1-16. The effects of drying method on DSC (Difference scanning

calorimetry) characteristics of taro flours

T,"(C) T,2(C) AH(1/g)
40°C hot-air drying 88.90£0.93V* 95.58+1.44" 13.44+4.93"
60C hot-air drying 87.76£0.89° 93.38+0.73" 9.46:0.47°
80C hot-air drying 88.66=0.18" 94.31£0.12" 11.38+0.05"

freeze drying 89.04+0.95 93.75+0.76" 7.59+0.88"

1)To1onsetternperature
2)Tpipeakternperature

3)AHienthalpy

YEach value represents meanzS.D. (n=3)

“Values with the same letter in the same row are not significantly different (p<0.05)
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(v}) RVA
x2S d2d EdREEe] RVA 548 ZASE 23 Table 1-173F 2%
I 30+0.28°C, 60°C ol Al

il
i
r1§
(o))
N

t}. Pasting temperatures 40TCol|A] &F 1 %3

AT A BEdRE e 51.15+0.07C, VT4 dFAXe Ed B EL2 46.65+0.35T
2 AXLEIE FolAFE HA volxa FAAXI EGE T 594 Ao
E Yt Y. Hard = (peak viscosity)® @R S5V EolASE 1279+4.24

cPoll A 1896+32.53 cPZ <713t e™ 60T 2F 80T o A
ARz B2y o A "}E}‘f}‘jr. A % &= (throug
(final viscosity)® o9} 22 AEES Yoy ¥z & AEAA7F 535 7]
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Table 1-17. The effects of drying method on RVA(Rapid visco-analyzer) pasting

properties of taro flours

40C hot-air 60°C hot-air 80C hot-air .
. . ) freeze drying
drying drying drying

Pasting temp.(C) 52.30+0.28° 51.15+0.07" 46.65+0.35° 49.30+1.41°
Peak viscosity(cP) 1279.00+4.24° 1640.50+105.36" 1896.00+32.53" 1574.00+304.06™

Through viscosity(cP) 752.00+18.38" 886.00+155.56" 1271.50+51.62° 735.00+£8.49"
Final viscosity(cP) 2398.00+8.49° 2946.50+40.31" 3315.50+37.48" 3466.00+206.48"
Breakdown 527.00+14.14° 754.50+50.20" 624.50+19.09" 839.00+295.57°
Setback 1646.00+26.87° 2060.50+115.26° 2044.00+89.10" 2731.00+197.99°

YEach value represents meanzS.D. (n=3)

?Values with the same letter in the same row are not significantly different (p<0.05)

2 Fe 2 T4 Al we Busy W
7h A=
e A A JF EdEwe] MmwstE 543 A= Table
1-18 vl ATt 150Col A & 2 2ldh Eghe] Lt 84.78, 180TClA F+ A
gek BEeb2 7797, 210CAA Fre e Ee2 70360100 Fe Ad 2=7F
EeTE BN Wie Aoy agt(A A ) bl (B R)L ST B
S 95Tl A 30 &<t A Bt Lk 84.03, 121Cel A 7hb5Aks
EIETY LS 813802 7IEAd Edi o] AhTAd EdEENY Lk
o Y vi bgte d =gl BexyEd ZAHET BF FAee L3H90.93)
of el Fgs] vt Labs YEbH FeAzier SAAPel os] Eghe] Al
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Table 1-18. The Hunter's color value of taro flours prepared with different

roasting and steaming conditions

LY a” b’ AE

roasted at 150C 84.78 1.72 12.54 15.74
roasted at 180C 71.97 3.04 15.28 23.36
roasted at 210C 70.36 4.07 15.75 31.05
steamed 30 min at 95C 84.03 -0.73 5.97 13.48
steamed 15 min at 121C 81.38 -0.17 8.38 17.16
steamed 30 min at 121C 81.38 -0.12 9.52 17.54

DL: Degree of lightness (white +100 < 0 black)
2)a: Degree of redness (red +100 < -80 green)
3)b: Degree of yellowness (yellow +70 < -80 blue)

(th) Aol A

e e A A o Eddwe oM 3o wWEE 543 A
(Table 1-19), =< Ag 79 Aoldf ko] Faoly SAHYE 814 & E
g whe] 2 o)l df eFaF(18.35+056 g/100g dry basis)Bth wA yERsER 180T ol
A FHES BEd B Ao df dae 14.86+0.13 g/100g dry basis@ 150 C ol A]
2oa et Bk 13.61+0.03 g/100g dry basis® 210TCelA EHL-x w3 =9
13.57£0.04 g/100g dry basis®t} FzF =74 el ou 2 794 Ao]= Ho|H|
ekt vhtR R A ATl AE A Ate] - 16.21£0.02 g/100g dry
basis, 7I94 5 A3 B 1542+0.06 g/100g dry basis®t 15.96+0.02 g/100g dry
basis®] 2ol A g WER I 7psA T ATte] mela = EgEEe] 2o
A ol o4 Aolzf giddvh 2y HE Aed EdkdEe] Aoldi

kol wste] ooz e s vEho ¥
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Table 1-19. The total dietary fiber of taro flours prepared with different roasting

and steaming conditions

Total dietary fiber
(g/100g dry basis)

roasted at 150C 13.6140.03"%
roasted at 180C 14.86+0.13°
roasted at 210C 13.57+0.04°
steamed 30 min at 95C 15.21+0.02°
steamed 15 min at 121C 15.42+0.06°
steamed 30 min at 121°C 15.96+0.02°

YEach value represents meanzS.D. (n=3)

?Values with the same letter in the same row are not significantly different (p<0.05)
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(th) FEEFFAF(WAD 2 288 % (WST)
FaAE Eme S APl o3 EdiRwe FREFFA T FREHNAFE
Table 1-203% ZUth 150CoA FExedh BEdf @ FEEF5A 5= 3.04+0.10,
180CelA FHeHest Eddde 3.78+0.04, 210ToA Fe5HEst EdSEe
361+0.01°]3th. HEHEE oA ¥ EFREY FEFTFATFE 3.66+0.088 &
zhol & Mol &t AR E I EFERY FEEFFATFE 4407492 Fe
Al 3 By wokow SA e AXEA e FEAERY
A FEREFAFTE SR Aor A, B Aol fe FEfo]l ke
o] AXEzE Fe ATy AT FEFFATI U o=
T AT HeAdd EREE A4

Aogskoy, FeAEY SAXYE A #2 ESEE(2356) HukE dA Y

£

Table 1-20. The Water Absorption Index(WAI) and Water Solubility Index(WSI)

of taro flours prepared with different roasting and steaming conditions

WAI WSI(%)
roasted at 150°C 3.0440.10"% 8.60+0.24"
roasted at 180°C 3.7840.04" 6.9620.02°
roasted at 210C 3.61£0.01° 6.05+0.01°

steamed 30 min at 95C 4.99+0.07" 7.8940.42%
steamed 15 min at 121°C 4.40+0.03° 7.3440.15"
steamed 30 min at 121°C 4.69+0.08° 8.24+0.58"

"Each value represents meanzS.D. (n=3)

?Values with the same letter in the same row are not significantly different (p<0.05)

(2}) DSC

gAY e T4 Ao wE Eai e d9y EAL DSCE o] &3]
S5t tHTable 1-21). 150TCelA HEAed EdRZe I3I/IA2%(To)=
85.40°C, 180Tl ¥&xg|sk BEgdRero 8357C, 210ColA #&xg]s EdRdo
T743C 2 vehve FEAe 257 2old4®E SN SE7} wolA s AT
Bt AEsen(Tps Hexe 27k Z7kgtel wel 9270°C, 89.92°
85.70C 2 #ZrAsidvl et gw (A2 ¥M3k= 150C9 210TColA] HeH2e &
oA 11.78 J/g# 12.00 J/g2 180°ClA Ha&x 8 EdEH(9.29 J/g) B}t =7

O

e 3L

UEb o frojq Aol gliith HeAE F Ed3E S AR EEEEs B
AR dgyE b FEUE e YEhle W SXAEE gho] Azl
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Table 1-21. The DSC (Difference scanning calorimetry) characteristics of taro

flours prepared with different roasting and steaming conditions

T."(C) T,2(C) AH?(J/g)
roasted at 150C 85.40+0.43V 92.70+0.01° 11.78+0.55"
roasted at 180C 83.57+0.05" 89.92+0.60" 9.29+1.03"
roasted at 210°C 77.43+0.54° 85.70+0.13° 12.00+2.76"

steamed 30 min at 95C n.d.? n.d. n.d.
steamed 15 min at 121°C n.d. n.d. n.d.
steamed 30 min at 121°C n.d. n.d. n.d.

1)To1onsetternperature

2)Tpipeakternperature

3)AHienthalpy

YEach value represents meanzS.D. (n=3)

“Values with the same letter in the same row are not significantly different (p<0.05)

®n.d.: not detected

(v}) RVA

FaAE By FAAHY mE EdEwe RVA 54& XAHsE A 3(Table
1-22), Pasting temperaturei= 150TColA] FHeA sk EgE o] 46.05£0.07C, 18
0ColIA HE&EXYT BT TS 478+042C, 210TA HeAzd Eadrds
486+057CE FHeAE 227l Fotdas HA 7t ®gk =
viscosity) e} H A # E(through viscosity) % #HZFH E(final viscosity)= o8
27t TS E Aa gAaskATh 180T 9 210ToAA E&XEE 3= 4%
I fgAaZo] Wl ZA e 150Td A HeXEd EdEET {9 }
WA HEAHEE A S EFEEHUE #4352 s JES
T A&7 EHH7] AR A=E YEblE breakdowndt WA § =

£ YEllE sethack™ & S&27F sobdSE A0 - E ste] A

A
ki
jatn)
o
o)
D

=

[-41
Lﬂ*
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Table 1-22. The RVA (Rapid visco—analyzer) pasting properties of taro flours
prepared with different roasting and steaming conditions
roasted roasted Roasted steamed 30 steamed 15 steamed 30
at 150C at 180T at 210C min at 95C min at 121°C min at 121C
Pasting 1)b2) b a 3)
o 46.05+0.07 47.80+0.42 48.60+0.57 n.d. n.d. n.d.
temp.(C)
Peak c d d a a b
. . 698.50+72.83 107.00£0.01 42.50+0.71 1978.00+255.97 1740.50+55.86 1456.00+46.67
viscosity(cP)
Through c d d a a b
. . 572.50+58.69 99.00+0.01 40.00+1.41 1488.00+137.18 1431.00+65.05 1036.50+38.89
viscosity(cP)
Final b c c a a b
. . 1304.50+118.09 220.00+2.83 61.50+0.71 1857.00+173.95 1799.50+70.00 1329.50+45.96
viscosity(cP)
Breakdown 126.00+14.14° 8.00+0.01° 2.50+0.71¢ 490.00+118.79" 309.504+9.19" 419.50+7.78"
Setback 732.00+59.40° 121.00+2.83¢ 21.50+0.71° 369.00+36.77° 368.50+4.95" 293.00+7.07°

"Each value represents meanzS.D. (n=3)

?Values with the same letter in the same row are not significantly different (p<0.05)

“n.d.: not detected

o B9 ol AA 2 HAE
(1) Calcium Oxalate &=F

ofeighe W2t &uto] Egtsto] Urhe sk stow &, LAY, ¢
9, EF SollA B F e o ® o ukE AAS] f8iA Eel gAY b3
of oofdul AE2 F7195(Ca, K, Mg), #lSAl, #7]4H oxalate), alkaloid(tannin)
5otk Oxalatet= &A1 g £¥3ta &=, Na, K3 NH, 59 &4
o] =3 AdF o] A= soluble oxalate?t Ca” Mg” 3 Fe 59 H7|d3 A3y
o] 2+ insoluble oxalate HE| = =310, o]& 319 total oxalate? FTH o=
et th S (calcium oxalate) & Cadt 22 F7]He FE #Had & of

el Aol 243 HAA A A4s FEAE ¢ Y
ek Edz dHA vt E¢e] ofdul Al
A2 ¥ total oxalate, water soluble oxalate %
ArHFig. 1-3). E&F9 FEEE total oxalated >
dry basis® 713

dry basis® ¥¢E#3}
ahako. oFE ko] oF7h

4

7] Wil
e AEs] 98k

BN

A E o] 1098.97

2AF Bl vl EA e
=Sk out 2 Aol FE HolA @A

85793 mg/100g dry basis® 714 =4

o}
AAFxT EgiEEol

= =
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calcium oxalate®] 3F=-S W] W&}

mg/ 100g

Eokon I F water soluble oxalate $F#Fo] 74954 mg/ 100g
°]E 9] calcium oxalate
dzxzdd e =

e 0.

53



calcium oxalate?] ¥raFo] AFxS B v)ste] =7 YelwTh 40-60T2 &
TAZx &5 uElA total oxalate, water soluble oxalate % calcium oxalate®] &
Fe & AolE HolA Futh ETE AskeA @ 7FSAAl total oxalate 3
- T47.73-834.45 mg/100g dry basis® EEF A% e u B =4 JEldy. 3

dEx8te] o5 FHeAdEde W Fe 2571 150TolA 210CE S57)
sholl we} total oxalate(874.70-993.54 mg/100g dry basis)e] 42 ZA Z7F3FA 2
o )53 water soluble oxalate”} ZFA|dFiv}. 3 Egh-S 100TCe] #E 2o ¥
o] 167 ¥ 30% &<t #FHS ul total oxalatee] IS ZhZ} 33378 & 292.87
mg/100g dry basis®Z 7} @A UetWT EEE & 1% 255 9 5% 425 E
of #%3 Fo oxalate?] TS FHAHI A}, 418.38-456.34 mg/100g dry basis=
et BEE-e Eolu awEol FREAY = #%E& Wl oxalated] ol =

=
31 E3] calcium oxalate®] 4o 2 W7} dE AoEZ e

AHsl A F A3
Wtotal oxalate
Kol malate 1200 water-soluble oxalate
water-soluble oxalate 1000 4 o e G
1200 - m calcium oxalate
800 4
1000 A
me/100e o |
800 - dryweight
mgf!lnlag s 400 -
dry weight 200 -
400
200 0 - —
o - . 407 hot-air  60°C hot-air  80°C hot-air  freeze drying
drying drying drying
Altoran losaengjong laeragjong
b)
(a)
o total oxalate mtotal oxalate
1200 water-soluble oxalate water-soluble oxalate
m calcium oxalate 1200 - el Gl
1000 1000 -
mg/100g 00 S
dryweightc00 mg/100g 500
400 dryweight
400 -
200
a 200 -
steamed steamed steamed roasted at roasted at roasted at s d d '
30minat 15minat 30minat 150%C  180'C  210°C boiled15  boiled30  soakedin soakedin 1% soakedin 5%
95°C 121C: AT min at 100°C min at 100°C  water NaCl NaCl
solution solution
(c) (d)
. 3T TZ
Fig. 1-3. E&te] &F¥H 2 AAHT¥ total oxalate, water-soluble oxalate %
: = . 3L & == o] =
calcium oxalate $FaF;, (a)% &9, (h) A7, (0o T4 2 Hx4, (d) F3x7.
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2

N

S 2 A E] 2l 2 homogentisic acid) &%

el Ede] SRAEAL RS A Ad(Fig. 1-4), ¢¥EFS 173.14+7.11
mg/100g dry weight, FAEL 17758+343 mg/100g dry weight, A
155.76£10.84 mg/100g dry weight®. @ YET AM7}R] 5 7bol| #2914 Aol=
EbLA] 22kt

s

250 A
200 -

150 -
mg/100g

d ight
ryweight o

50 -

0

Altoran Josaengjong Jaeraejong
Fig. 1-4. %% w2 EgdE 2] Homogentisic acid 3 4.

2. AARTIMA HEAFE AxT|E AR
(1) _”_ Nsﬂ ;@].x]_/ﬂ xﬂﬁﬂ]]ﬂ
(71 Zhekgo] FEo Ho]lx FAE] Wiy ® 54
Bd FAE LS 9 JFE e 4] 98k FF 5 /R 98E

Atk ol& oy 7bA wiF vE= EFste] B4 2 #dsAAE Fste] v

Foule =4 A H2e W uE 2Asta sk sl FEAL
olx® F Eg %o HAF wFulE Table 1-233% 2okl AHESS Abgsta &
& F FEAo o] AxF WP A AFS AFFT ¥AFAYL W TR I
B7F slEolA 3 BAo] AEHx e walel Atk FYol xR F3
25 s FER S, &7 1S 2YEAs | AAAA B A5t St
FAh Auke Folaly] st FERL AgEon] A AWY FFE 4 g
o7 ZAARYAT 1A% whg Foaly] 9kl MAFE wFetE ARE 9o
ool AEEsp i) wheka sheate] wlo]la m@Ee] HA wigh: ER 4
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&5 50 50 30
7] 20 20 15
Ty 4 4 4
ESREICE) - - 2
(AR - - 25
thul ZZolly 600 600 600
AEE 713 7.33 3.53
xSl ol o Bul3)) o A7 sS4 10g A E 2L 21 7ldEte] =82

1=l
= =2
$e F FAER ofgstel Azt

(2) Fdlol2d ESAF i
(7} Basic E& Z#o]=a A%
D AeEgsw 9 FFust
E& flakeE Ax37] HdEA 7 7}
AR 22 o8 F7Y A 2EH2EYN Ze TR

2 e
1Sk ATk Table 1-25). M3t Fol A= 2 Aolg vpepA kgkor} el oA
o)

re
o
o
&
(il
-
oX,
Ol
=
Y
N
a
_|>i
r
s
dlo
-
-
r
s

S kol

+g AR S W vhAh HEES RS JEey SRS HIEA
Foegor) gho] AsHE Y. AR Audom FHFo & HUA HEUL
wou Fojx Azbo] EA gttt dEUAEDS HIIE flakels Zo F g H
o Feeg A2-s UehSlal A9e] grv o] F344 Vst v A o
7hE AT dWbA o7 flakeo] AE-& H7F Al FEE ¢ A =" d A A
e FaAY A G TR Qe BikEs FUMA I o FEe A
Ede] JAFAEE S7HA FE ARE vEy

BT 1 2 F3 F4 5
o7l B (%) 100 95 95 95 95
Maltodextrin
1 H O ] B o %] B
2 5 (9) _ w Z]édt - ‘r“gﬁt E%;E (DE 14-20)
5
100 100 100 100 100
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& 560+1.95° | 6.60+0.89° | 640+1.14° | 540%207" | 580+1.92°

Bt 460+1.14° | 480+1.30° | 4.60+1.52° | 500£1.00" | 560+1.14°

& 560+1.14° | 520:0.45° | 520%0.45° | 540%055" | 5.40+0.55°

Az 560+2.07° | 520+1.30° | 540+1.82° | 520£1.10" | 6.20£0.45°

FEH 71E% | 500£1.87" | 500+1.00° | 520£1.79" | 520%1.03" | 580+1.48
2) HEY~EY Jgus

o7l Eghe] TEREAXE-S AR HUlEE W #54 VEZEE WUte)

Atk FEY2EY 3%E HUFeidS W EdAA] ofdsts yEhY 2 &9y

A ggot wHstar 243 =Ao] e, 5%E HIFslS W A"e dntat A

HE A EEe] e ol 2 EFHAT 7%= HUbeE Wi flakeE &

of &afistale W HI=rp stol 3ol AstyAy. TEEHXAER ] Hrpgrol u

2} Ed flakeE Bo] 314 =7} 7Z4asta oo wrel 2ol AsH Rz Egd

Table 1-26. Sensory

ratio of maltodextrin

3} tHTable 1-26).

characteristics of taro flake prepared in different mixing

AT A= F6 F7 I8
o7 Ee(%) 97 95 93
S E U A E (%) 3 5 7
100 100 100
4 5.83+0.75° 5.83+0.41° 5.83+0.41°
£ 5.00+0.89" 6.50+0.84° 5.67+0.82%
& 5.17+0.98" 5.83+0.75" 5.50£0.55°
A7k 5.33+1.75° 6.67+0.52° 5.50+0.84°
THA VE=E 5.00£1.67° 6.50+0.84° 550+.84°
3) AR sl
Ee flake® AXA F-=82 A7E 98t fAEES MHubstaA gt
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(Table 1-27). &% H7IA] Ao
7} =715k uwel dEAX 5 Ed flaked Mo] w¥A ZAWE I

FEg 1%2 H7teE A

Salst e W Folxch we £
w9,

IECEDRE

e

I
mAG o

o] Agsrin B

Table 1-27. Sensory characteristics of taro flake prepared in different mixing

ratio of whey powder

AFA = F9 F10 F11 F12
o7 EgH(9%) 95 oY 92 90
S E U A E (%) 5 5 5 5
22 (%) 0 1 3 5
100 100 100 100
A 5.83+0.75" 5.83+0.41° 6.330.82° 6.170.75"
st 6.00£0.63" 6.17+0.98" 6.00£0.89% 5.33+1.51°
3 6.00+0.63" 6.33+0.82° 6.00£0.63* 5.83+1.33
EEdy 5.67+1.21% 6.67+0.82" 6.33+1.21% 5.17+1.47°
TR VEE 5.83+0.75" 6.83+0.75" 6.33+0.82" 533+1.37°
4) A st
E flake®] 7]E baseR DEUAEH 5%9 FAED 1%E

A H7Fske] flaked] EHe &
oiM FEAl= dubd o A
olFH &&dol o e A E'

AL A THTable 1-28). Flake
B 71%7]2 mash 73 2 AF4 & =

olLh ] MEERE

Al

A Z 0]

7F2 ) 73 A(S-570, Ryoto, Japan)E 0.196,05% % H7}A] AL FolA o

& s Aol FHY A=
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Table 1-28. Sensory characteristics of

ratio of emulsifier

taro flake prepared in different mixing

Ay g F13 F14 F15
o7l BE#(%) 94 93.9 93.5
S E U A E (%) 5 5 5
AR (%) 1 1 1
Fr2A (%) 0 0.1 0.5
100 100 100
A4 6.57+0.79" 6.43+1.40° 6.00+0.82°
uk 5.43+0.53" 6.43+0.98 6.00£1.00°
of 5.711.70°% 5.86+0.69 5.86+0.70°
ey 5.14+0.90% 6.14+0.90% 5.86+1.21°
TR Ve 5.7120.76" 6.86+1.21° 6.43+1.13"

5) A%

Basic E& $#o]=9] HA ugs HAAs Y] 98t 4 2dEE A xd
Fejo)e) AEE Y& BYTH(Table 1-20). A715: AREF 9 3o
Ao M= & Aol dERlA @k 719 Edwt 7 Sl Aol
& 7P Feolae] WU wrobxan AR ¥ dER Aol A3HE
olglel A AN AmE T AelE vpehlA @l w3 2EYiED
Ml weh Mr 2 sl gt oivlel fARwe) A R 37
wel Feo]me) AF Az wuvkgol dojup FARI Fobsh AAS
ok,

Table 1-29. Changes in color value of taro flakes
L a b
5271 83.74+0.21 0.39+0.02 7.08%0.13
AR 5% A7t 83.33£0.35 -0.05£0.04 6.11£0.33
ST HE 5% Aot 86.06+0.02 -0.41£0.04 6.36+0.01
AHE 5% A7t 82.49+0.21 0.830.02 7.61£0.33
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MD" 5% #7} 84.69+0.07 -0.07+0.01 0.66+0.34

MD 3% 82.67+0.25 0.35+0.09 0.73+0.28

MD 5% 84.69+0.07 -0.07+0.01 0.66+0.34

MD 7% 84.02+£0.04 0.26+0.06 0.64+0.48

A 34t 84.69+0.07 -0.07+0.01 0.66+0.34
FAEE 1% F7) 82.44+0.07 0.18+0.04 6.70+0.30
FAEE 3% AUt 84.16+0.13 -0.31+£0.01 7.52+0.28
AT 5% AUt 84.06+0.07 -0.22+0.04 8.13+0.31
FrapA F3 7t 82.44+0.07 0.18+0.04 6.70+0.30
kA 0.1% A7) 84.0620.01 -0.26+0.04 7.99%0.16
F3kA 05% A7t 84.81+0.04 -0.32+0.05 7.87+0.16

U Maltodextrin (DE 15-20)
6) FEEFAF (WAD 9 FEEA5 (WSD

7 e Az EY Sgelae FEFSFFANF(WAD 9 FEEHAF

(WSD= th&-3F 2¢tHTable 1-30). o7 Edo] HrlyE AR Fi7o w2 7

FFATFE 363~474 g/gs JERSIT AE-S TV BE@ o] 422 g/go

2 vepd Aol wiE] AR dE9a 7

ojo ulgte] FEEINAFE AT F EL

7hats W 2 Aels: e @stov WAy SEUHAEYS

718tk e Hrbss gEUsEd] o] Flshe] wpel SR A7)

FoMA = AEFE B HEGIEY HUba

+
m
=
o
}1_1‘

=
o
¢
o
op
:Oé
o,
o
%
o
>,
Y
(g N
rir
PO
o
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Table 1-30. Changes in water absorption (WAI) and water solubility index
(WSI) of taro flakes

WAI(g/g) WSI(%)

T2} 4.22+0.13 15.39+0.45

ZHAL A H-65% 474+0.18 14.41+0.17
SR E5% 4.41%0.20 12.73+0.63
WA E 5% 3.63+0.01 44.10+1.09
MD" 5% 4.110.14 36.22+0.74
MD 3% 4.31+0.06 29.03+0.09

MD 5% 4.110.14 36.22+0.74

MD 7% 4.75+0.09 42.64+1.06
FAEE T 4.11%0.14 36.22+0.74
FAEL 1% A7} 4.85+0.05 41.18+0.31
FAEL 3% A7} 5.08+0.04 48.91+2.02
FAEE 5% A7} 4.80£0.01 52.21+0.13
84 F271 4.85+0.05 41.18+0.31
344 0.1% A7} 4.41+0.07 41.47+0.46
344 05% A7} 4.45+0.03 41.42+0.56

Y Maltodextrin (DE15-20)

(th) Mix B& Feo]la A&/
1) Original =& $-goj=a Alx
o7l Feo] EBAES $18t 712 EF flakeo] o8 7[x xnE FozH
Ak AAMHE o2 ARG QLA Tho]ojE A Fo R 44 A £ R
3t9dtk. 718 original E Fdo] 2] baseZ #AH #Ae B £ a8 7
Zy Abg3le] flake AlZ3FR oM o] E Z2ulE &S wl, #A flakewt AME3 AFE
& Aol g Ao VFZRUl A UEEoew I tgorE AAet ET
o] EFAFe] FA dEbwvh E@RE AbESte] Alx3tle W= flake®] o] W
A 3} = S E‘r ko] %Oﬂ% Edolv RS

O
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A HA Aol ofzhe] Auba) Egke]l 34 gho] &3ty o YTmUl AsEHeE &
B}E Bk by Eds AAE 1112 £33 flaked] 2, AF, WHES, 2
gEwe] xuE 3l B¢ original flakeS A %319 vH(Table 1-31).

Table 1-31. Mixture designs and sensory characteristics of original taro flakes

A8 FO1 FO2 FO3
Basic flake(%) %%tgtéo P;giito( 16:1{l )d goag%
90.98
2H (%) 2 2 2
A (%) 4 4 4
HE F (%) 2 2 2
Y E (%) 1 1 1
T (%) 0.02 0.02 0.02
100 100 100
4 7.00+1.41° 6.50+0.76" 5.75+1.49°
B3 6.00+0.76™ 7.00+1.07* 5.13+1.13
& 6.00+1.07° 6.00£0.93" 5.63+0.92°
Azt 6.38+0.92° 6.88+0.64° 5.13+1.25"
THH VEE 6.38+0.74" 7.25+0.71° 5.13+0.99°

2) Creamy E¢& $-gola Alx

2 flakeol sl el 21738 7[Ai= creamyd Heo] AlF
uE e AgEEe
olof wWE basic flake2]
| F715kel w2 ZolE e

g
bk @EEe ggol e 4% Agel vk HUsgon AYRUL 2%
=

A It Table 1-32). o]el
& BaA7)7] Sske] frahAE A
stk Mok Gl glojAE ZPE Lo

[e]

=<

e PO WA Agkel AvkH
& ek so] AgshA gt 2dy

2
>
N
)

FE AP EA 314G ool

CmEA ozl e EebAlEel glo] A

S AN DY
MUP
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2 FAES} Ao o]l ward AL 8%9 FEE creamydr A7te] E& flake

& Az AUATh

Table 1-32. Mixture designs and sensory characteristics of creamy taro flake

B8 FCl1 FC2 FC3 FC4
Basic flake(%)" 90.98 82.28 72.78 63.78
2 (%) 2 2 2.5 2.5
A (%) 4 45 5 5.5
W E (%) 2 2 2 2
ZHEZ(%) 1 8 15 22
8 (%) - 1.2 2.7 4.2
TR (%) 0.02 0.02 0.02 0.02
100 100 100 100
2 6.29+1.25" 7.14+0.90° 6.861.21° 6.71+1.38"
£ 557+0.53" 7.29+0.76° 6.29+1.25" 5.71+0.76"
2 6.14+0.38" 6.57+0.79% 6.29+0.95" 6.00£0.82°
EEdy 5.43+0.53" 7.00£0.58" 6.14+1.07" 5.29+1.25
34 V3% 5.86+0.38" 7.57+053° 6.43+0.79" 5.86+0.90"

YTaro and potato (1:1)

3) Sweet E& SHo]a Alx

B flakeE ol &3] sweetdr FE Y ol EFAFES e 3
(Table 1-33). ©ot& F-ost7] fste] 7]E9] original Bk F# o] 2ol H]sto] 4
Aoz Ed flaked W&& Fojof o Aefemisy A2 v
Fe FUHAAY 3 AadEE 9 gajol vho] el wlefE tho
Ak 2 A, Ve AEd AAEF 2 A2 EEE AFE sweetd S W
Z19lal et ale W B AAY =78k ovrh e A dElR e 2 3tol
FA @t of7]el w2z dE SUMNFIOEA FHAEE FoAsF
FHlol=ze] HEAYI WY Aol FEgYxlon AdEsiEs HUMgoR

W e A g depdo] | ER7t S7hstar,
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Table 1-33. Mixture designs and sensory characteristics of sweety taro flake

AR5 FS1 FS2 FS3
Basic flake(%)” 60 60 60
AR E 5 (%) 10 5 5
AAag EE(%) 5 5 2
A e = 2 (%) 10 20 20
7 & (%) 5 0 0
A (%) 8 5 5
2F(%) 18 1.2 1.2
H] R C(%) 0.2 0.2 0.2
Abihg S H 2k (%) - 36 6.6
100 100 100
s} 3} ofr}o] (%) 25 25 25
kel of Zrho] 2 (%) 25 25 25
2 6.43+1.40° 6.57+0.98° 6.71+0.95"
ot 5.710.95" 6.43+1.72° 6.43+1.40°
B 5.570.79° 5.43+0.96 5.71£1.11°
Az 5.71£1.25° 6.43+1.40° 6.00+1.15%
¢4 VEs 6.00+1.15% 6.43+1.62° 6.20+1.11°

(3) FrE/MFEAd B8 ~WAE
(71 Oil fried Chip
D A mE 9%
AAngAe) wde FAR) FF BE w5 Jung 247
SHATHTable 1-34, 35). $A8HA &e Edg H AL Mol ol

15
o Gk dord ot gt 2AEe FAN

Table 1-34. Changes in sensory characteristics of taro chips with freezing treatment

. AAA
ok 3 % %  E
NEE

=4 okgt 50042217 510+2.08°  460+0.70° 6.20£1.32° 370+0.95°  4.10+0.83"
=48 A 510+1.45° 480+1.13% 570+1.25* 560+1.07°  7.10£073*  6.40+1.17°
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Table 1-35. Changes in hardness of taro chips with freezing treatment by

texture analyzer

Maximum Crispness

force(hardness)  (peak number)

4 ok 413.80£70.01 2.00£1.32

sazs 4l 326.97+74.36 1.23+0.60

2) NaCl # x| g o] u ok
weke] ofent AlVIek 2AZL AN Askel B 01, 05% 2FE A7 3
At #5H 5S4 =A44E H]ﬂé}oﬂ B (Table 1-36, 37). th&Fol w34
05%2] 27Eo] e A5

T1
A8l Wbt 24l AT Aow e

Table 1-36. Changes in sensory characteristics of taro chips after soaking with

water and 0.1, 0.5% NaCl solution

_ AA A
o] 2 o % ES R

VNEE

No treat 457+1.13°  4.86+1.35° 5.29+0.76° 543+053> 557#1.27°  4.86+0.69

3 5.71£0.95% 586+1.07" 657+0.53* 6.29+0.49" 671+0.76° 6.43+0.53°
01% 27544 557+1.13% 586+1.07™ 658+0.98" 6.14+0.90" 6.71£0.76*  6.43+0.79°
05% A2FEAA 6141217 643+0.98* 6.71+0.9° 6.71+0.95" 6.86+0.90* 7.14+0.69°

Table 1-37. Changes in hardness of taro chips after soaking with water and 0.1,
0.5% NaCl solution

Maximum Crispness

force(hardness)  (peak number)

No treat 326.97+74.36 1.23+0.60
water 374.80+82.08 1.83+0.83
[0)

0.1% NaCl 209.23+76.97 1.15+0.55
solution
[0)

0.5% NaCl 310.20£77.24 2.00+0.67
solution
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3) Blanching 2] ¢] gk

Chip Al ZA] blanching ¥ +=

Al chipe] Z¥-S

5 oH(Table 1-38).

Table 1-38. Changes

"l ]‘T
5 3 blanching A3+ =)ol

s 2

KN 15'4}\}\,~

SRESER

o] zAo] AgHo] HA ¥

Z}X}b} E&+o] polyphenol oxidaseE
FFAIA FTh 0.5%
Froi #Hs4 EAY =
& txFo] W3t blanching A& & 0}91%
|Z =7} %7}0} JTHTable 1-38). L5 oA %
o 7} wpabek ’ﬂ;ﬁ%

i%%ﬂ

e
e
e
ox
DI, <)

211 A blanching A|7ke] Zojgde| o}

L

oFZk A= A

=7k siA ek tH(Table 1-39)
W2 blanching3}9 S W] ZZA7-&
A Zol=3 zwo] Aol He] Mol Asks Q)
= A blanching# 2] & 3l AL

o 4
o wtol

AP 2= A0R e

in sensory characteristics of taro chips after blanching in

water and 0.5% NaCl solution
. A A A
o) 4 kS i 247 i
VNEE
No treat 471+1.25° 457+0.79° 5.00£0.82° 4.86+1.07° 586+1.07° 5.14+0.69°
. 302 571+0.76" 543+0.79° 571+0.95" 571+0.76™ 6.14+0.69" 6.00+0.58"
blanching
, . 15 5.86+1.07* 5.86+0.70" 6.29+0.76° 6.14+0.90* 7.00£0.82% 6.86+0.90°
m water
18302 586+1.07% 557+0.79° 5.86+0.38" 5.86+1.07" 6.71+0.76™ 6.00+0.58"
blanching 30%  500£0.82% 5.14+0.69° 571+0.49° 557+0.53* 6.00£1.00° 557+0.54°
in 0.5% 15 5434098 543+0.98* 571+0.76° 5570.54* 586+0.90* 5.43+0.98°
NaCl 1530% 543+0.79° 543+0.79" 529+0.76° 5.43+053* 6.29+0.95% 5.43+0.98°

Table 1-39. Changes in hardness of taro chips after blanching in water and

0.5% NaCl solution

Maximum Crispness
force(hardness) (peak number)
No treat 310.20£77.24 2.00+0.67
30= 404.77+£97.36 1.22+0.44
blanching
] 1% 363.38+90.07 2.00£1.10
In water
1530%  287.16£50.56 2.00+1.25
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30 316.24£79.76 1.33+0.49

blanching
in 0.5% 1% 313.41+84.84 1.22+0.44
NaCl

130 206.37£34.19 1.09+0.30

4) BEdxEYe] DEg we 4
Eage) FHRgor oto] @rpFolst W vHggor g JFHS
=

£ FA471 24 3. DEgel 59 UELE%E

(ld
N
N

[N

>

N

K

B

U‘1 (o

o

(@}

=

7]

=

=
¢}

[02]

w2

i

AN =7t 718k dEGe 54 F Wi %ME}(Table
1-40). E&H o AL FHo] Apg3 dEUAEZ DEZe] 5oA 1002 F

ol weh @zl A F7s9oy peak & oFF @A th DEZ]
A w7}

15-2091 wEYAEd $3a9S Wi Ax7F b4 wekon peak 7 1.50%
crispnessi= A3 tHTable 1-41). B2+ #%5 EA 5 A 7o glojaA] DE#
o F7tgtel wel V|ZEIF sk S WEhA e o= crispnesse] A
oF #AVE AT AR AmHAY. Bed B 7AA 2479 crispnesse] £
of 7]Qlste] DEgLe] 591 HEHAEH Filsts 208 A3t o 2ol &4
AF0 °Bx)& FRHAOR ALEIHE o S XA Fo| BFFES AwEo]
Aol ZdwEA WSkl Zh-d] FES oA o} Edie] @ildor AYelx e

Table 1-40. Changes in sensory characteristics of taro chips with maltodextrin

having different dextrose equivalent

. A A A
o) 3 S ki 27}
VNEE
No treat 6.67+0.52° 650+0.55* 5.17+0.75° 5.83+0.41° 6.00£1.10° 5.17+0.75"

DE 5  567+052" 583075 6.17+0.75" 6.00+0.63* 7.67+1.03* 6.67+1.17°
malto-

dextrin DE. 10  467+082° 517+0.75" 6.67+0.82* 550+1.05° 6.83+1.17" 6.67+1.03"

(40°Bx)
DE14-20 450+055° 5.00+0.63° 6.00+1.26® 550+1.05" 6.17+0.75° 5.67+0.82%
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Table 1-41. Changes in hardness of taro chips with maltodextrin having

different dextrose equivalent

Maximum Crispness
forcethardness) (peak number)
05% ZwE5H(1hr)
_O E,T 8 363.38+90.07 2.00+1.10
% blanching 13+
DE. 5 574.21+164.84 2.361£1.60
malto-
dextrin DE. 10 651.87£115.57 1.80+1.03
(40°Bx)
D.E. 14-20 499.27+101.15 1.50+1.27

o.
At wmE22FdA UErE ey 40, 50 Bxol B3] F
s

2 2
2EQS] Fvl S el we AR7F SUks e A

Astel AstHIa ke Bukol @A o] £ ek

=
o
o

of ut& #
e B
Ha

i)
BN
N
any

rlo

=

of 1% +
[
i

R=I
b

dextrin®]

T= crispness® 5713 A WS H Y UtHTable 1-43). #5371 Ao

54 54
el Aol

[
w3} e

N
—_-

A 20°Bx o] REHAE-DE)Y FRshs Aol VM 2 xor AT

Table 1-42. Changes in sensory characteristics of taro

concentrations of maltodextrin solution (DE 5)

chips with various

AA A
9] % 3 S i 247 )

VNEE

20°Bx  6.67+0.82° 7.00+0.63* 6.33+0.82% 6.17+1.17° 6.83+0.98% 7.17+1.17°

2R 30°Bx 6.00+0.89° 6.17+1.17% 6.17+1.17* 6.00+0.89* 6.83+0.75* 6.50+0.55
9rEY

(DE 5) 40°Bx  4.83+0.75° 533+052° 567+1.37" 58+1.17° 533+052" 583+0.98

50°Bx  5.00+0.89" 533+152° 567+1.63° 5.83+1.17° 533+1.37° 5.83+1.72°
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Table 1-43. Changes in hardness of taro chips with various concentrations of

maltodextrin solution (DE 5)

Maximum Crispness
forcethardness) (peak number)
20°Bx 518.34+163.26 2.08+1.12
HE 30°Bx 570.39+67.17 2.30£1.83
grEY
OEs)  40°Bx 57421416484 2.36+1.60
50°Bx 824.76+155.74 2.73£1.90

6) FATe 93

EdFe HAf wE B EAYN 2A43E vast i vh(Table 1-44, 45).
Wsd 5AL u Mo A SFEFae JtEdaE AREESE W VEE B
of FFHel V|Zmrt AstHA e AvFu Fre A oHd Mol Futt. Bt
I 240 A HAR g e F AolE HolA o e A
Av)rek FE ARRS Aol A HrFEA webA o A T4 dA A
¢l B4l o] AnlHE ARES Ao M FRhow SFEFRS Jtedhae A9
hAl 2 Aom AdHIAY VAA 2473 Ay Eae dVRE ARES A
o] A&} crispness’t Z=A veRRET}

Table 1-44. Changes in sensory characteristics of taro chips with different

frying oils

AR A
EE 2 o F 0z _
VNEE
%8 667:082° 6.67+1.03% 633:082° 633+0.82° 650+1.05% 6.83+0.98%
g SEFR 517075 533:052° 633:103" 567082 650+1.05° 5.83£0.75"
9rEd
ops. AT G4 GE30AY 600063 GOTELIL 633082 733:082°
20°Bx) glmel e 6170750 583075™ 5.83:041° 5.67+1.03° 650:055° 5.67+0.82°
F6 667:052° 650£0.84% 650105 650£1.22° 6501.05° 6331217
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Table 1-45. Changes in hardness of taro chips with different frying oils

Maximum Crispness
force(hardness) (peak number)

o] F 1 518.34+163.26 2.08+1.12
TE ST AT 380.85+114.86 1.50+0.65

EIENE]
SRS 531.50+198.14 1.82£1.07

(DES,

00°Bx)  TFEER 506.34:146.48 164101
Fr 472.53£95.01 1.33+£0.49

7y A g
Oil frying E&3 ] =AW shgke 3051 ~49.80% = YESEoY frying $ €+
o] o] Fo) X7 gro} X shEFo] A vehd Aoz ALFEE T (Table 1-46).

Table 1-46. Changes in oil content in oil fried taro chips

22 A Blanching T 0Oil A T7F(%)
A e no treat no treat no treat o 5 30.51+4.33
44 ¢ no treat no treat no treat o 5 38.98+3.90
E2A8  05% NaCl #A  no treat no treat o = 45.59+2.50
s4x¥  05% NaCl 3 A Imin no treat o = 49.80+0.99
£449  05% NaCl 44 Imin  MDPEYgwg 49030164
£449  05% NaCl 44 Imin  MDPEY@ug 4066:364

(W) Aehre B8y

Eeze] F7(2 mm or 4 mm)¢}t blanching A17H30% or 1) ¥ T3 Ae] H5(20
°Bx or 40 °Bx)el w& 8714 ANEE AURT stk ol=9] ¢ A, Bk 3 B x4
A3k AR 71Z 5 st AeHrE AXEAHTable 1-47). =3 e] 7 o
gtol 4 mme] FA= Uy dadk 223he 7hA apakglk A3kl AQlew 2 mme] FAVE
AFsteit}. Blanching A)7bel| w2 2 zjol= giglon HEUA~EY 4) °Bx= W3 A
A olA Heo AE7E FUtete Awrdo R V| Z R AstE A e H
7F Ay Ak By ke 7 2 mm®E blanching A #E 188 3 &
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dEGAEY 20 °Bxel BHs= AESE HA o2 HAIITE Texture
analyzer® =43 E&3 Y ZAxE= 4 mm9 F749 40°Bxe ZEUAEZ
AR S W AE7 Z71sd vk (Table 1-48). Oil frying chipoll v]3Fe] 72
Ede] A 2 asidth EdRe FAVE 4 mmY W 21 dEke] o =
e S blanching AlZbell= @38 =LA A ZUth(Table 1-49). 33 Al 40 °Bx 9]
HEAAEYS ARES A A o] AA dyEr o o HEYAEY

j=s 1
o chipsl EWel ¥ Yol J1F FFE FAAZ A0 BeHLh

Table 1-47. Changes in sensory characteristics of vacuum fried taro chips

. Blanching %%E o3 P o 5 A A A =]
time (°Bx) ZNEE
20 6.43+0.79°  6.43+1.40° 5.00+1.00° 5.00+0.82* 6.14+1.68* 529+0.76™
e 40 6.57+0.79* 6.43+1.13* 557+1.13° 557+098° 557+1.40° 586+1.21%
s ' 20 6.57+1.51%  6.14+1.21% 543+1.27° 514+1.21* 6.71+1.50° 6.29+0.76"
min 40 6.14+1.68* 6.00+1.73* 529+214° 557+215° 543+2.30* 557+1.90%
20 729+095*  7.14+090* 557+1.99° 571+1.80° 4.86+1.68*  5.00+.53%
e 40 6.57+1.40° 6.86+1.10*° 4.86+1.46° 457+151* 500+1.41° 4.43+0.98"
o 20 700+1.00° 657+1.62° 543+2.07° 529+1.98° 590+1.91* 5.43+1.90%
1min

40 657+1.40°  6.71+0.76° 6.14+1.46° 586+1.68° 586+1.46° 5.86+1.46%

Table 1-48. Changes in hardness of vacuum fried taro chips

= Blanching %%  Maximum Crispness
T time (Bx) force(hardness)  (peak number)
20 H52.85%136.76 2.00=1.35
30sec
40 952.18+£22761 3.00£1.85
2mm
20 788.08+211.35 3.00+1.24
1min
40 876.99+£195.17 2.60=1.07
20 811.20+167.12 2.55£1.86
30sec
40 998.79+£297.34 3.38£0.92
4mm
20 830.64+191.22 2.50=0.84
1min

40 1232.03+221.31 3.33£1.73
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Table 1-49. Changes in oil content of vacuum fried taro chips

i
wro

Blanching

24.90£4.15
9.77+3.89

26.99£0.73
11.75+1.90
30.06+0.08
24.92+4.94
30.73£2.06
22.75£3.83

(Bx)
20
40
20
40
20
40
20
40

time
30sec
Imin
30sec
Imin

2mm
4dmm

Ho

ojy

e]
T}
azel
Le]

\._A.uﬂo

—
o

alo

ojy
T

-

ojy
__AH

ojy

e

2l

a

2

Aol wAte A o) F

-

1.

gokth a8y A

JER A

=

=

Aol

} A tH(Table 1-50).

°©

]
A & 7] o

=

]

B

(e}

el
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ojy
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ojy
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ojy
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ojy
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e

j2)

&

Table 1-50.

R M
")

N

6.38+151 625+149 570+125 6.38+1.30 560+1.07 7.10£073 640+1.17

1

rveel

Ho

6.00£221 610£2.08 460+0.70 6.20+1.32 670£0.91 410088 5.02+092

2

rveel

Ho
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g

20|

-
1.

—
o

2 HEF ).

516.00 gellem 80TolA 30

)
A=

s

S

476.48~523.76 g .= tjZ-of H]

-
1.

A=

o
\_ﬂo
=
il

i
[

N

18] A%7) 53693 g2 =7}

9 tH(Table 1-52).

S

7}-blanching =7

3

= = 3%
71§] H5 ¥

Eg

Table 1-51.

638151 625149 5.63+1.41 6382130 6.75:149 6254128 6.00£1.20

No treat

725104 6.88£0.99 6.75£1.28

625128 6.38+1.31 6.75+0.71 6.63+1.19

30

6.88t146 6.50+141 6.88+1.13 6.38+1.06 688+146 6504093 6.38+1.30

6501093 6.63£0.92 6.25+1.04
4'5+0.89 588113 5.50+1.07

1+
2%
3%

blanching

in water

713099 7.13£1.13 7.50+1.31

7.00£0.93

0.88£0.99 6.75£1.28 588+0.83 5.35+1.06

Table 1-52.

45 (g)

516.00£111.06

11.2520.86
8.47+1.62
7.70+0.98
7.38+0.87
7.66+0.37

-1.98+0.34
-2.28+0.47
-2.18+0.14
-1.70+0.19
-2.03+0.18

82.78+1.94

No treat

523.76+82.33

74.82+3.30

30

476.48+202.76
485.69+141.24

75.40+2.28

1%

blanching in

T7.7323.62

water

036.93+95.64

74.256+0.97
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%H%
Fek Aol FAFe] B Azsgn SPuGUS AEE 2RPL A3
Fol Ekon) wubst P4 s ot WAl thE Aol us) w7 vhebuvt
Aol Wge BFUA g Bolstu BAYde]l e Ay =YL Slste] 49
2 ndg £F Agel BEGAEDS AhsEod ok H8E ARA7E 7]
52 st LAY g e AoE deid Ak ARl BEHEAEAS HoHE
Ash, Ao Mol FRAOE FAL Hom AP oA HAFe] At
oAl BEYsEAY WEe RS W Qo] SHRi BHAYo] Pasto
g, Fel me wge gastga Bl §YE =] ol £4 ggkeh 2]
oAfol B AEE Feofshu el wls] 200-300M ¥ AUEE AHAH B2
= AP ol tolojEd] ERAL /5 s Aoz FeA U wep
A~

= Sl o).
geksk AlFe) %A & dFAEEY A EdFe AxeE g 2dy
(Table 1-54). Wiz~ (H& o Eelade x| s

3096)9 A 48569 g4l
=7F SUbstoith Awed gelagdy 2E
. & TE 65203, 576.10 g& e 23
AGS A= 7eg oy oln REIAEYNT
g A= v FUbshe AEE dERUdch AR ~
7batd-s wlE AT(96069 g)7f =LAl bt gk wEkA BAAxE
AL 123z Aol 7|ZmWolA oy} npabghe] Al 7}

. ] . AA)
& o F o} o} 2l at H}akak A=A

X

_l
o:
N

12 =

AR 7.334052° 7.33+052° 650+41.22° 7.00+0.89* 7.00+1.10° 7.00+0.89* 6.50+0.84° 7.00+1.10%
A2 65040.55% 650+0.55% 550+1.38° 5.83+1.33% 6.17+1.17° 6.67+1.03* 6.17+0.98" 6.00+0.80"
A3 533+1.37™ 583+098" 567+1.21° 583+041% 6.17+1.17° 650+1.05° 5.33+1.03" 550+1.05
A4 567+0.82° 6.00+0.89° 6.33+1.03° 6.33+0.82° 6.67+0.52° 6.17+1.47° 6.00+0.63" 6.50+1.05"

AgLl &2 " 30%, AlH2 A £2lndr MD (10%: 20%: 10%), Al€3: d": 8%
MD(10%: 10%: 20%), Al H4: A& 2FP] Aol =(10%: 0.2%)
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Table 54. E&t3 M= 2 7A4 =A420-943 =4
L . b Maximum
force(hardness)
Control 77.731£3.62 -1.70+0.19 7.38+0.87 485.69+141.24
A&l 73.36+2.42 -2.32+0.30 9.99+2.98 680.51+216.98
A2 77.18+0.16 -2.2910.22 12.42+1.50 652.03+356.29
A¥3 76.54+5.04 -2.68+0.42 13.22+2.27 576.10+207.32
A4 71.72+5.23 -2.37+0.25 11.04+1.85 960.69+219.82

Control: A& 30%, Af1: =239 30%, AlH2: w2133 MD (10%: 20%: 10%), A1€H3: A&
=29 MD(10%: 10%: 20%), Al 84 A ~H Y] @ Aol =(10%: 0.2%)

7 =718t e 60CoAA =

caye Ave azewst Ty oo
ZAAG W Awel st A4

g 359 Mol §AHa, 120CA 147 A

Lop AT 7P w7 dEb T By AEE 60TolA 68051(g)E M =
XL I 2 100ToA dxAZl Aeldvt. Ax57F 803 120TCollA AxA
70 B3 AEE 247 451.08, 433.12 (g)2 7433 tH(Table 1-56).

Table 1-55. E&3y #eH7-dxx1

s

2

ol 3 3 & YL S = A N

O
Ny

N

1=

60°C Shr 6.20+1.25% 629+1.50% 520+0.49" 5.43+0.79" 6.71+0.95° 6.00+1.15" 5.43+0.79* 5.57+0.79°
80°C ,3hr  7.00£058* 6.71+0.49° 6.57+0.98° 7.00+0.58" 6.86+0.90* 6.86+0.69” 6.14+0.90° 6.86+0.90
100C 2hr  557+0.79™ 5.20+1.25 6.86+0.90* 7.43+0.53% 657+0.79° 7.14+0.90* 6.14+1.21° 7.14+0.69°

120C,Thr  4.71+1.60° 4.29+1.11° 6.86+1.07° 620+1.98" 6.14+1.21° 7.00+1.00° 6.29+1.38* 6.00+1.15™
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Table 1-56. E&3 A% 9 7| A4 =A0-Azx=x7

Maximum
L a b
force(hardness)
60°C ,8hr 79.85+2.19 -2.16+0.26 8.29+0.70 68051+216.98
80°C ,3hr 71.50+1.61 -2.27+0.02 10.77+£1.30 451.08164.13
100°C ,2hr 76.29+7.66 -2.34+0.34 15.60+1.40 636.83+49.31
120°C ,1hr 68.84+5.51 5.83+1.72 34.73+2.99 433.12198.18

() AR A Bk
D A g
2UAZZ 9ste] AAH A wlolzzgolE A2 P W Eekeo] A

2% PASE AXEe HieA 95 2@ Axde A¥de xsA 97 o
gol z2H Fo ARE FAAA AF Aguve A7 %5E Age v
WA}, w242 AR st mael s 542 Ay A
Ede =

220G A AAQAoz  AAEAA A AERAZre] @l WA
pectinaseE 0.2% A A vlo]lZ R olH AXx F ulE S5 Aol 9 do] AsHA
ZWE o] Agax] FIATh AmylaseE 02% A2 A Fx 29 wdhe ohag
Ao MAERE YepA 2t Cellulase®t proteaseE 0.2% &2 A g3}
S W AAA TEnr 7PE E%oew cellulase AP Al gto] TH FSko
protease A Al 2A7A < SHI ol lojA I wbrtsbal AR 22 AL
A%k ko] YRS tH(Table 1-57).

ZaA Aol wE AAHAA EFdade VAA A e A
Table 1-58% #Zdth FA 7= 81650 (g)s HERHIOH, Al TAAEE
pectinase™ 904.07 ()2 714 ko #5Hr} AN n E%s =A73S 1}

(o3

e,
5

t}. o]F protease A TE 57698 (g2 AE7} 71 "1*74] wow FAFHIt AR
ZAzFol 71wtk Aoz yEebgy. AR R WAz QoA A7 T
e fclo] =237 Wi EAAE proteaseE A A3}

Table 1-57. &aA] Aol wE A Edade] #53 7|5n

A7) =

ﬁ_z
ae)
}1:1

>

=47}

Sample o]+ i F ot

N

2=

Control 543+098" 520+1.11° 657+0.79° 614+1.21" 657+053° 5.86+1.07° 5.86+0.90
Cellulase A7 7.57+0.98" 7.43+0.93* 6.71+0.49* 7.00+1.00* 6.71+1.25° 6.29+1.38" 7.14+0.69"
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Pectinase
Amylase

Protease

A7 5.43+1.27°
Al 5.43+1.27°

5.86+1.07"
5.71+1.38"

Az 6.71+0.95" 6.86+0.697

7.00+1.00"
6.43+0.93"
7.43+0.93"

4.86+157"
6.71+1.11°
6.57+1.72°

5.57+1.40°
6.86+0.69"
6.57+2.07°

4.14+1.46"
7.00+1.00°
7.29+1.11°

457+1.27°
6.57+0.98%
7.14+0.69°

Table 1-58. &AAl Aol wE A A Edade] 7| A4 247}

Maximum force

Sample @)

Control 816.50+140.74
Cellulase # 2] 753.84+162.06
Pectinase A & 904.07+222.30
Amylase A =] 651.70+156.84
Protease A 2] 576.98+93.27

2) BaA w4

E&3 A XA protease HMBFEol| wE HA-FH7te} 7] AA
At AE | protease AT =7 1.0%7HA] ol Aol wrel oz} 2o
EdF e dwlo] ZolEal Holdom 1.5%Y w= 2 dd 7sw7
A aEy Fad AgsEd wE &y gt 2

o]

A A B (Table 1-59). E &l protease * 2] F &0l U}% A A7) 01 %]
ZNAE 22 ZFel gk Zd3ki= Table 1-603% 3kt Protease® 0.2% 3783l
u 57698 (g)9] A=E YEIN M proteased 051.5% =2 A2 39S wi=
7h 362.067381.27 (g)= & AtolE YWERWA @Uth e Hrbe] Aol uwheA
A E T proteaseE 1.0%2 vz A d72 AAsATH

3]

O -

ol whE A A Eds

sl
ol
2

Table 1-59. Protease *| H o] AR

il

Sy

o

Sample IR A S gt ofgd gt Z27r

)

Protease 0.2% 6.00+1.00° 6.00+1.00" 6.20+0.95* 657+1.13* 7.14+1.35" 6.14+1.07" 6.43+0.53"

Protease 0.5% 6.71+0.76%® 6.57+0.79° 7.14+0.38* 6.86+0.60° 6.86+1.21° 6.86+0.69° 7.14+1.07%

Protease 1.0% 7.57+0.79" 7.43+0.79* 6.71+0.95" 7.43+1.13* 7.00+1.41* 8.00+0.82" 7.86+0.90"

Protease 1.5% 6.57+0.98% 671+0.76" 6.86+0.69° 7.00+1.15* 6.86+0.90° 6.00+1.00" 6.57+0.79
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Table 1-60. Protease @& %o wWE Ax x| EdkWe] 7|A 4 A7+

Maximum force

Sample @
Protease 0.2% 576.98+93.27
Protease 0.5% 362.06+59.31
Protease 1.0% 370.08+69.30
Protease 1.5% 381.27+78.32

3) dEYAEY Az

<O
X
lo
E
@]
g
o
&
f
fof
B
i)
(ld
o

rO
)
s

o
rir
rly
R -}
o o
(ld
i
o
=
Y
2
30,
i
)
9
%2, =
2
o)
b
:10
lo

4] 9]
£ YeEtl Al @dth DEFro] 5% HEEUAE- A
W58haL mte] £ &tk DE#Lo] E
A AT ZelE HolA vt 1y DEgre] 1572091 HEYXER- 3
Hs 5 T57F AAEATHTable 1-61). 53] o)A &Aaxz &
of Alxd B Ede] Ao dglyo] mpolamgolH Hx £ crustd] %
e zhE by R dAEY(DE 1572008 A2ske-S W chipe wpatd =47}
b4 2zke] @A JRAEdY. Edave] AnE REEAEY FAE T 4
A7F 37008 (g)= YElsiow wEUAEY IR wl Fwrt F7Fsketh
T1F A DEZEe] 1572091 wEdU e FEE QS w AE7} 42232 (g2 e
wow HeHoR v vakek A hE Ve A (Table 1-62).

$ to I
N

Table 1-61. ¥EH2EY 5o upd AAHNA Egdade] #ed 7|5%

Sample IR A S gt ofgd gt Z27r

Control 657+1.40% 6.86+1.35° 6.14+1.07° 5.86+0.90° 5.14+1.77° 6.57+053% 6.29+0.95"

Maltodextrin . . . . . b b
(DE 5) 757+1.13% 7.00+1.00° 6.86+1.35" 571+0.76" 6.29+1.25" 557+0.98" 6.14+0.69
Maltodextrin b R R R R b b
(DE 10) 571+1.11° 6.29+1.60° 6.43+151* 586+1.77" 571+1.38% 6.29+1.11% 6.00+1.29
Maltodextrin b . . . . . .
- 6.71+1.89% 7.43+1.71" 7.00+1.53° 7.00+1.15° 657+1.13% 7.29+1.11° 7.86+0.90

(DE 15720)
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Table 1-62. ¥EH2EY s wi AxHQNA Edave] 772 2434

Maximum force

Sample @
Control 370.08+69.30
Maltodextrin (DE 5) 540.03+123.17
Maltodextrin (DE 10) 540.58+169.05
Maltodextrin (DE 15720) 422.32+138.16
4) HEH d FEAA

[e)
Yol AAE FEGA2EU(DE 15720)2 3.07100%2 TRz AXdte] B

ghol ol HA A2 stdtt. et A, @S HEHAEY TRV RegE Y
TE7F 2gon HRYAEYS 70 2 100%Y TEZE X3RS w EdAA o
ofglgte] Fol&al sk}, kel dolA V& 37} Z7F8tith(Table 1-63). TE
ey Ak wel Mg 2 G UE 290 24U A st
EaTE Akateke] Aol TUbElv. ARl S HEYAEYS 70 U
10.0%69] FolM 2 ApolE YERA o} 7.0%9] REEHAE HX| sk =3
S AR HEYAEWDS 3710% sE22 AYAS W EdTFe] ARE
47672749012 (g)& 2 Aol & YER A U THTable 1-64).
Table 1-63. TEH2EY Fioo] w AAHNA Edxdde] #e4 7|55
HA A
Sample R A R st ofglnt  =AL _
5 E

3% Malto-dextrin  6.83+0.75" 6.83+0.98* 6.17+1.33" 6.00+0.89" 6.17+0.98" 6.17+0.75° 6.00+0.63°
5% Malto-dextrin ~ 6.00+0.89" 6.17+0.75% 6.17+0.98* 7.33+0.52* 7.17+0.75™ 7.17+0.41° 7.17+0.31°
79% Malto-dextrin  7.33+0.82° 7.00+0.89* 6.30+0.84* 7.83+0.98* 7.33+1.03% 8.17+0.41% 8.17+0.41°

10% Malto-dextrin ~ 7.00+0.27* 6.80+0.75" 6.67+0.52" 7.67+0.82" 7.17+0.75" 8.00+0.75" 8.00+0.52*

Table 1-64. ¥EH2EY Fio] wE AxHNA Edave] 774 2434

Maximum force

Sample @
3% Maltodextrin 48061+126.79
5% Maltodextrin 482.58+105.13
7% Maltodextrin 476.72+122.80
10% Maltodextrin 490.12+75.20
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5) vtola =g oy A At A

upo] A Z ol B M A ZhE 3FT4R 301 A st ES WS Alxskel o
ol @ H7} ¥ A3 (Table 1-65), 2@t Aol lojA 3& 30&9F 43t vieo]=
2 delB AYE sk Aol Attt 4% 30x A= ddo] F
Aot e VERTE At AT 2AE vhela s old A At ket
upatzkol Frbete] V| EEVE e ATt stol digk VEEE 4% Ao b
=7 et en aadlvl 48 30% Aol AFfols aradAnt g@ohs &
g sike YEtdo] 7|3 =7F AstE Sl vholAz ol B A g 7ol whE Eghs
3E A A 529.85 (@)= 7 =koeH o

rlr
_)I‘_ll
©
>
N
N
o
ofj
riz
_O|L
X
&

Yo Ami g
o} Etzdo] wsto] o] mel Awsk F/k ACE WHETh 3B 33 30

7t 396.813 397.41 (g)& UEbom 4% 30% A Aol 47419 (g)
7} oF3F Z Vel tH(Table 1-66). A3 F33te] & u 4% 302
Aol lojAl wpakghe vha SRSk AN o] REA oz B Sda A
glogtel]l olojAl FA kvt wEbA AA A B
B AgAre R 423 Aests Aol A3sivia duhs vk

Table 1-65. vho] L= g o] A2 A|gte] whE AA A B #ed 7|35

A A
Sample of 7 A % st = ZAzt N
e

3 min 6.00+0.58%  620+0.76° 6.57+0.98* 6.43+1.40° 657+1.51* 6.14+1.46° 6.00+1.00°

3min 30sec  7.29+0.95° 7.29+095° 6.20+0.76° 6.71+0.76° 6.71+0.69° 7.14+0.69” 6.71+0.49%
4 min 7.43+1.27% 7.86+0.69* 6.71+049* 7.57+1.27% 7.00+0.82°% 7.71+1.11% 7.71+1.11°
4 min 30 sec 6.33+1.03" 6.17+0.98" 650+1.05* 7.33+1.21° 7.17+0.75° 7.83+098" 7.33+0.82°

N
hA

Table 1-66. wle]lZZ o] 2 A A kel w2 AAH AR Edk~de] 7]A4 247

Maximum force

Sample @
3 min 529.85+88.45
3min 30sec 396.81+95.63
4 min 397.41+£161.25
4 min 30 sec 474.19+75.28
(4) NEZ

b gz o REHY Fd ¥ de5d Wt
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dAx el o3 HEFT Mol AL
(Table 1-67, 68). dl@A el we} Y= & xo]E Ko
= 9BTolA Jaxg3r WETo] 17266 (g)eZ 714 A vehyton $3
75, 85C 9] ddAE P 11433~13519 (@)= F 2o|E yEhA &9k}

k7] witell et A S sty A Fel T Aol

ol =%
pZS 1l O ™

H
M
30,

71EEE v
&

o)
@oko

on o
o
(RIURA) L
r 44 o
o 2 R Ho I

O

VS EE ZHE SHA
o)

LR A St

Table 1-67. oD Aol &3k RNEg] M=o} 7|A 4 X437}
A=
4= (g)
L a b
ol = 75.08+0.99 | -0.74+0.16 | 3.24+0.34 114.33£14.59
75°C 76.04£0.25 | -1.00£0.12 | 4.65%0.35 135.19£59.79
o A 85C 73.32£0.39 | -0.68+0.13 | 4.06+0.31 115.27£10.30
95C 7465+2.15 | -022£0.12 | 4.19£0.22 172.66+57.52
Table 1-68. oldxlglol] 9|3 NEFS A4 V|F e
o A A e+
o=+
75°C 85C BT
9| 6.86+1.35" 6.71+1.25% 7.14+0.69" 6.43+1.27%
A 6.86+1.34" 6.57+1.40" 7.14£0.69" 6.00+1.41*
aF 7.00+0.58" 7.00+0.58" 6.71£0.95" 6.43£1.13"
s 6.57+0.79* 6.71+0.95% 6.711.11% 6.43£1.13
opgl Bt 7.29+0.49% 7.29+0.49 7.29+0.49" 7.29+0.76"
x27t 6.43+1.13" 6.29+1.11° 6.57+1.51° 5.29+0.76"
THA VEE 6.43+0.79" 6.57+0.79" 6.43£1.51° 5.43+1.13"
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A9 7+7F 199.633 165.22 (g) & 3=

o 125.95 (g)= A e

ojy

7+ SATH(Table 1-70).

3
el 9

i

o

=]
T1

Table 1-69. &

> | o | ©
CHERR A==
j L0 —
~ N | m o~
HOH | H | A
14 0|l ,m | v N
IR
— — m —
©o | m
S| a3 g
S| s 1 "
=
> | H oA
o N - o0
=S 1 )
R I R S S
< | = | = | =
A==
i S|l ol o o
| % | F | A
= Al N =] =
S| o 0| =
— |l o] o
Nl wo | | o
O O~ O~ —
S|l ol S| o
e I T
o oo
Sl eS| e
~ | <F | & | og
© |~ | N8| ©
ﬂro
750 750
o =
R g iy
SRR
ol
I
"
=R
ﬂro

HEge] #ed 73 e

i3

gl ¢

=]
T1

Table 1-70. &

(5} el o o o o o

0 || vl ool | ol

|| @B DR B Q&

— — o — o — )

CHET R T R

H IR S I3 3]

DR G| n| K| K| o

<t | | S| O] S| B| @

] ] [+ [+ [+ [+ [+

o || Ix | @ | R | x| 0| ™

=@ B R| g T8

N e o pui ) i B P

H |l H|H| H] H| H] H

W~ olololaolal o

| DSBS S|

[N Yo S Yo T I S R S B S [
™
63
KH
o

m 3 < < [ @ «

| | N e =]

I < T e S e OB BN A S B I ()

J VI — o — —

5B e o A T A T

& 0| ©| M| Q| Q| o0

Sl |lwo]n| B

2 < < < < < <

o s e I~ O i O S B

| R ||| x| =]

WSl Al Ao~ =

oy R F | 4| H | R | H

M E  olo|lom ol o~

S| B B &% &8 o

S| S| S| S| S| |G

H

. ~ _E

o BN

Pla e w 9w

— b

o | N mﬁ

;OH

Mo

A e

=
=

W Xl Lgtol

e
=
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L ATED HYE EF $9e PR/ Bgor] BoR WIE FE
o o, 155.14 ()& %7

4 8 &
e o 2% 4w w3t 5% RE &3 &l d'ssls W 12781 (@& M %

Aol i3t A= =A o
| el AR 4% AT
o ofg ko] AR X gkgrow x4

fol AR 4

AR
A E (g)
L a b
2% 4T E 71.35+0.58 0.68+0.06 5.60£0.20 137.35£70.77
Az | 2%AaEE+h% AR E | 67.67+0.99 3.20£0.50 10.07£0.68 127.81£40.40
2 4% 4T E 73.21+0.47 1.92+0.23 8.065+0.84 155.14£54.58
4% FE+0% A HE | 74.65+2.14 1.58+0.22 9.52+0.53 146.32+41.69

Table 1-72. <A ol 93 WA #e4 7|Zn

A=A 2

0062 7 ot A% 2 B

206 BB 5%@%2 4952 T8 5%@%2

o] 7 65713 6.00£0.82 7.001.15 6.29+1.50

) 6.57+0.53 57109 6.86+1.35 6.43+1.62

3 6.57+1.40 7.29+1.25 7.00+1.00 7.00£1.00

o 586+1.21 6.00+1.15 5.862.12 7.29+1.80

ofel 5.86+1.46 7.14+1.10 7.001.15 757+0.98
ZA 7 571+1.38 5.86+1.35 6.57+1.72 7.29+1.38
34 7155 5.86+1.10 6.14+1.07 6.14+1.95 7.57+1.40

(2h) dEZE 9Ag =449
JEZE ZAd ik guadd oz autoclavedA] €38 25 E &y dte] #
Ee Alx3 i Table 1-73, 74). €38 27 90-120T 2] v}dk %o A 20
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5o gk H4d Fgow dAE 2231940 Bx)ol 4y 3 nEdGS
autoclave Axg] &%=7F FUbgkel] weEl BEE Ao 1009 110TCe 93
g x70] FAETF X gl 120TC9 7oA = Aol FAETL A
= U A 100TA A3 AEe] 13680 (g)o2 7 wete
A =7 SISl W FUbeke AEe UER ST

WHeE7E A3, 90T dXglE Edo] oA ¢Fol WA AQ] VEEe 9T
S " AT 120C9 27 =2 dXg 2 A3ty A AWdads Jehusl
ouw olzle] o} Mol F F7FE v AT Wg glo| A ®uto] wWol A Ho|

7

_EL

dxg %7} Z7}EH| EPB}
4% 90 2 120TolA 208 = 8.
YERHSTE A= 90TolA 202 EAel s 312 870.22 (g)i Aol A
ZAE e dAg ko] mEt Faste] 120TelA dAEd Ao
12808 ()= 7F¢ wA vewdth RESY e e Axet ARE K39
S W 7HE Awle] A3 AYe AEE HAA 9E 1009 10T EX e F70]
z =

==

AYSHATh WA Aok 0T 20 JETH g DAOR HH} A o
o} o 3 e 27w due %)

Ako] FA gko™, 10Tl AA
7.

Geter) vvlx A2l wskel Avre] %)

A el 7E57F A 8kE S
120C e dxel =742 A3 2¥dEgs el o %7F Y Eof 584 Azt
o] &2 ekttt wekA 100TCAA 202 2] autoclave DA el 70| 717 A3hsk A

Table 1-73. Autoclave @2 %o w2 HETe] Mo} 7|AA =474

A x
L a b
90°¢C, 20 85.68+0.88 0.36+0.06 9.67+0.57 1332.90+247.89
Loug 100cC, 20+ 65.20+0.41 1.53+0.18 1.76+0.21 136.80+45.36
(40Bx) 110cC, 20+ 67.92%0.35 1.28+0.28 5.93£0.31 169.10+54.85
120¢C, 20+ 63.98+0.13 3.00+0.13 10.74£0.04 223.82+69.48

o

= ()
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A =

L . ) A= (g)
90¢C, 20% 87.20+0.09 0.11£0.05 9.31£0.14 870.22+104.36
49% A Et 100C, 20& 67.42+0.03 0.81+0.22 2.47+£0.11 164.73+47.28
%Y E 110¢C, 20& 65.49+0.69 2.10£0.19 3.52+0.31 147.83+£37.06
120¢C, 20& 64.56+0.30 2.37£0.16 8.42+0.16 128.08+45.49

Table 1-74. Autoclave 93¢ %o & MEgo A4 7|3 &

< 319 (40Bx)

90T, 20% 100C, 20% 110, 2058 120°C, 20%
o7 450+1.69° 7.25+1.28* 6.130.83" 3.88+0.83"
A 450+2.00 6.83+0.99" 6.00=0.76" 4.00+0.76"
3 4.63+1.30 6.76=1.28" 6.63=1.30° 5.25+1.83%
Bt 4.63+1.60° 7.00£1.07 6.330.92° 5.13+0.99
of#ut 550+1.69" 7.38+0.74* 6.76=1.16™ 5.83+1.36"
Z37+ 4.00£1.77° 7.00£1.07° 6.00£1.07% 5.00£0.93"
g4 Mz 4.00+1.41° 7.00+0.93 6.38+0.92° 5.13+0.99"

4962 T E+56 A BB
90T, 20% 100C, 20% 110, 2058 120°C, 20%
o7 3.75%1.75" 7.00£1.07 6.33+1.06 475167
A 3.88+1.46" 6.83+0.99" 6.25+1.04% 475167
3 4.88+1.46 6.83+0.99° 6.75+1.17% 6.25+1.28"
Bt 450+1.07¢ 7.83+0.83" 6.130.83" 6.25%1.49°
obglu 433+1.41° 7.13+0.64 6.38+1.06" 6.83+0.99"
Z2) 7 3751 58" 7.25%0.46* 6.250.71% 5.83+1.55
34 7z e 3.75+1.28°¢ 7.63+0.74 6.63£0.92" 6.131.36"

Fig 1-5. Autoclave @4 ¢ &= & NETY 9 F
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A2A Ede] dud 85 98 R 7S e AEANE

(A 24 F-2}A] - =2 EFQATL)

- =R
7. 2o vt g 58Ut
(1) E&e] FradE g

¥ =(Total polyphenol) ¥ &K o] =(Flavonoid) $F%F

Zy ¥ E %S Folin-Ciocalteu reagent H(39)-8 o] &3to] =A39}. 3
Ak 7} FFES 01250 mL #H3Fa o7]e] 05 mL F/7FE ¥ F 0125 mL9
Folin-Ciocalteu A|¢F-& 7}3le] 623t wkgA171 % 1.25 mLFﬁ 7% TAUHEF &4
& H7FESY ol 3 mLe F#FFE vheke] 34 § 90EZE L AAIA 760 nm
oA FHEE FHAHAT. FAHAA= &Y cateching ©]&3 standard curvet
vl 8te] mg catechin equiv./g Q. EA FAEGTH & Sodw
(40)3 AR ez S5 348 4 55 025 mL¥y 1.25 mLe S
FE H2ERFH ¥ 5% sodium nitrite 0.075 mL-& H7Ms & 583 A3
th oJ7]el 0.15 mLe 10% aluminum chlorideE #7}8lo] 683 #4171 § IN
NaOH 05 mL¥% F#5 0275 mLe #7Fete] 510 nmelA FRE=E SA3SH
ZA2 = 5 (-)-cateching ©]£3F standard curve®t W] idle] mg catechin

equiv./g .= A F A3 T}

= IE2 Jia 5

_\;2
—

(1}) DPPH radical 2424 2 ABTS radical 474

DPPH radical 474% < Williams %(41)2] WS Wddle] A9l 34
F== 05 mLoﬂ 0.1 mM DPPH &9 1 mL% ol€& 1 mLE 93 10&37F 4
2053 WS A7l & 525 nmolA FHEE FA AL

ABTS &t Z8 o] &3 grtatd =48 ABTS' - cation decolorization assay
ki (42)e] 2 &le] Al 3T 7 mM 2,2-azinobis(3-ethylbenzthiazoline—6-sulfonic
acid)®} 2.45 mM potassium persulfateE HE FEE 33l 229 oFiof A
14413k st WA gte] ABTS - & @420 & 734 nmel A F3%= Fol 0.70£0.02
7} 5]A 5 mM phosphate buffer saline(PBS)Z 8433t} 8l € &9 099 mL
of A& 001 mLE 7Fete] 6% &t WA £ 734 nmell A FF=E S 3H
b FEE gud 2SS FEEES HUSHA S dExTe FRREE 12

o7

Z e Y

o

K

ﬂJ
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(2) Eg+9] lipase A& &4
Lipase €74 A3 &3 =42 Fig. 2-13 Zo] 39Tt e FE=E reaction
mixtureE 5] 37ToA 1583F ¥H-&AIZ1 & 405 nmol Al absorbances A 331

T} Blank¥ enzymeWldl /55 AFEstdon dxre AR dial §9E ALE

3151l Lipase activity(26)% of#f o] 2o 2 At}

10mM p—-Nitrophenylpalmitate(PNP) in Acetonitril

\l
Add EtOH(EtOH : Acetonitril = 1 : 2)
\l
Porcine pancreatic lipase(bmg/ml) in water
\l
200ul reaction mixture
\l
Incubated for 2omin at 37T
\l
OD 405nm

Fig. 2-1. Lipase activity =749

Table 2-1. Reaction mixture® =4

Total reaction mixture - 200ul

Enzyme(porcine pancreatic lipase) — 0.30mg/ml
Sample - 1.0mg/ml,

PNP - 0.167mM
Tris—HCI buffer - 0.061M (pH 8.5)

Lipase activity(%6) = (A]52) OD4t - blank9 OD#h) / dl&7+<2 OD3:

(3) ABAE #

3T3-L1& +
7P A=Al vA= e A4 WU R2A pre-adipocyte FEf 9] 3T3-L1

A A &5 (3T3-L1 cell)
(adipogenesis)& +XE3to] AT AAle] A7}

1.

cell line®] dexamethason, isobuthylmethylxanthine ZL2]3l insulin® @ X & 3}%
celle] ¥#3}(differentiation)= F%3+H PPARy 59 A¥3gA &7 Adxse vy
o] dojupal FHHoE AHke]l AXUY FAo] o]FojXtt. A4 o= 3T3-L1

cell line?] pre-adipocyte 7|3+& X&38le] 99 oto] Aol =2 o] dojujn =4
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722 adipocyte inducer® #7}3Fe] adipogenesis® %3 oW, FEE-S inducer

S A H7Eske] adipogenesis®] WAE AT = AEE FA ST

G54t F35 S Adiotomore (43)9] WRS AF FASY AU Ed
o] 60C A4 FEEE 50 mg/mle vE= A3t AR 4 mL& FATHMW

6,000-8,000)° 23 15 mM taurocholic acid 1 mLE 7}8fe] = &g38fa w3t
% 10 mM sodium phosphate buffer(pH 6.0)7} 40 mLeo] HYZ bagol 4
shaking incubator® ©]-&3}o] 37ColA 120 rpmo 2 1A Wy iv), 2 dho
Al kA U 459 taurocholic acid®] &%+ Boyd 5(44)¢] spectroscopic 4
Hol o3 SAsA o F54td TR e Ao st AEskslh
Adsorption Capacity (%6) = (1-A/B) x 100

A total bile acid in dialysates incubated with sample

B: total bile acid in dialysates incubated without sample

(5) HMG-CoA reductase <A 4

AW FH2HZE 4 A= 3-hydroxy-3-methylglutaryl coenzyme A
(HMG-CoA)7} mevalonate= = 7] €3 23 HMG-CoA reductase (HMGR)<]
Azl =2 HGrtstdvh o] RS AA U FU2HE A AWA rate-limiting
GAZA o] HAHo] AAHH A FHUHE TS dAET. A AZH L
220 AN FqA R Wo| 2olE statinFEo] EF o] 49 A7} FL targeto]|th.
HMGR A28 o] #Agol A Abste]i= NADPH %S 340 nmellAl FA o2 A
F7rekch 714018 mM HMG-CoA)E Aleldh k3410 mM <149 $h5-8&<f
(pH 7.0), 0.4 M dithiothiothreitol, 0.12 mM NADPH)ol|l A& e} HMGR &4
lul (144 ug protein)e &3] 37C FEZXANA 583 w4171 & 37C=ZE A
o gst 7| A(HMG-CoA)e ¥ H¥HF%A (Jasco V-530 spectrophotometer,
Model TUDC 12B4, Japan Servo Co. Ltd. Japan)= 340 nmeol 4| 2%3F 3% W
stE SAs AT HE vbER Y Ful= 250 uLleH, wETels

14 7
% ol Agsdd. wa oA BHe Ao FRE AARL WP Wi
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roi

S ol & 10004 wlEFo2A] AlEs ALESETH 2 AFelA AE-3 HMGR
84S syrian hamster®] Amgr gene-s ¥ &3l pkFT7-21 A %3 plasmidE
coli BL21o| A T, AASt] ALE3IATh a0 vhuwld ghape oz A

2 hicinochoninic acid (BCA) micro—assay #H o= A 8§35t}

o N

1) EdiEe] Az
ESEE jn vive & BIRAS Aetr] 98 Al AR Ede A
e el A 2008de] Aatd dE#S AIRE ARESISloH, YT A EE
Aol ARge w7 2~5ColA waAssr. B ¢
o] E£efo]lzg F 95TAA 30% FF FUTA ko] 60T AFAx7]00A]
mixer= 33}l 60 mesh® A&

it
ol F
B
>
a2
=t
e
=

ko
@
3.
o
5
—t+
o8
o
—
5
o}

) 2 2
A FEEL2 478 7 C57 BL/6J miceE 22 AdE njo]
.5'__ Al

¥l 17U B4R A7 e 4 F A

wn
@)
O
=]
ije]
=
o
8
=
8
(@)
&
fu
1x
i

=2 o™
Aoz FTFIATG. HAFole] AL Table 2-29 ©ow, Aol

=
Z
ﬂ
[@))
>
o
&
T
—
<o
(]
<o
<o
<
)
<
—t+
¢}
[62]
—_
=
O
=
&
=
o
5
o
B
-
>
-
W
=z
o
il
£
_0|L
38
K
R
o
M
o

EgEES 20% 2 30% f<47}6}<>4 AF 2 olE Ax3HAtHTable 2-2). A2

el 2)ste] A 2ol (Normal), FAH & (HF), dAH-Ege 20%7

(HF-Taro 20%), A W-E&d& 2 30% 7 (HF-Taro 30%)%] 47} Moo =2 Y- ¢

o] 853 A3kt HEsEES X HE A AFSA(ER 6:00 pm-6:00 am, &

T 22£2C)el Azt AT 10w & &to] 3 caged 2-3vtEl® ®Elste] A8

Ak A F 2ol dhFel A Al AF Tl wgo] AdHoR T
&

| 1
A5EA HAFES g, =

il
>
mal
>
o,
rir
~
>,
fo
N
Py

Qo Afe 2 & A ek W
B saich

AbE7IZE T AEEEL AT F 13 SN, Aol dHHS MY dA
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A Zboll Alo]Fo]gF gheks FASI] AFESH T A o] & & (food efficiency ratio:
FER)2 8F3te] & 2ol HiZ s AFzF7lZFe H(FER = body weight

gain(g)/food intake(g))@ #AAF&}A ),

Table 2-2. Composition of experimental diets (g/100 g diet)

HF" HF-Taro 20%” HF-Taro 30%”
Taro powder 0 20 30
Casein 26 22 20
Corn starch 6 0 0
Sucrose 0 0 0
Dextrose 20 12 5
Soybean oil 3.5 2.5 2.0
Lard 31 31 31
Cellulose 6 5 4.5
AIN-mineral mixture 5 5 5
AIN-Vitamin mixture 1.3 1.3 1.3
TBHQ 0.002 0.002 0.002
Cysteine 0.4 0.4 0.4
Choline bitrate 0.3 0.3 0.3
Cholesterol 0.5 0.5 0.5
Total 100 100 100

YHF: high fat diet
YHF-Taro 20%: HF + taro powder 20%
“HF-Taro 30%: HF + taro powder 30%

B3 dHS o]&3te] FA A" (Triglyceride, TG), TC(total cholesterol),

HDL-Z# &8 Z(high density lipoprotein), LDL-Zd2HZ(low  density
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lipoprotein)<- & A& #4 7] (Hitachi 747, Hitachi, Japan)E ©|-&3}
el R AL 7bxAe] 108 =2 &v(chloroform : methanol =

WhE skl e A Ade dflew, ol F AdIdER TEHoR
i E

TeA, 22 AAE ethanol 15 mL2 HE5Ho] @goﬂmﬂ 243 A
gow & F4AA, FosHE HDL-2d2H 2 S48

5)
Alg FRA AP dQgeozdy  HAHE FEdle  aspartate
transaminase(AST)®} alanine transaminase(ALT), glucose A& A3}t
4 leptin F %+ mouse leptin immunoassay kit (R&D, USA)E AL&3Fo] &
Aelgon dF insulin $E2 kit(Cebtrak Lab, Animal Inc. Mouse Insulin

ELISA Kit)E o]&3l #4319t

6) 1o AAAHAE L DAY B
BxA @ PR Axe dded B2e g8 428 49 Fug 249

Z3lo] 10% formaldehyde -& <4 EL
A=A Frjsder MR HZ| 2 oF A4um FA R ¥ 3Fe] hematoxylin—eosin (HE) 2. &2
A MLl xyleneS 2 FESIAIA B8k ths #edAn| Y o= A&

il
a2
g
K
o,
bl
g
4
ol
o}
g
%p,
5
—m
i)
_ﬂ
o,
mlo

(2) EdEe] vt 3% Ut
(7}) =¥ Tablet A%
Eghg AR st EEsts & 2y
2 B TUHFE SRSl v ERICS AL Eoll SE79
A7l =3 FAS HAUbste] &3 F Ed 2ES 3HS A4 50CAAA Azt
o

Atk o1& (F)FAAFel & & tablet FEj2 AZ=38F3A T

() 2A A
o fFof] Hosl A= skt

)
n{u
—H
(o,

A AR E AR, g, EFATE ADsa AP AF Aol AYAY F
ofo] YF FolE AL F Axstarh.
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() NAAZ
9 A@Ae A2 A AR dell A0 AN MR AHAAE
Azt AR 01 em 7HA SAS A AT AALL vl FAERN0H, A
T2 gAg AFA(UM-018, Tanita, china) ¢l FAH X Fol| AE3] &TAA
0.1 kg7t FA3FATE. AR WE(%) A A 7] A &34 (bioelectrical impedance
o] &3l A AHZ=47]7](In Body2.0, Biospace, Korea)Z 3] =4z} <
H, A 2 Ade dEsta wdE gAY SA47)7] 9ol mAE Al A g
SHAA st SAsA Y. A A R = (body mass index, BMI, kg/m2)¢} Obesity
index& AV AFS SASIA tha 2ol didste] T-3k8ith

analysis)&

BMI = body weight (kg)/height (m2)
Obesity index = Body weight/ standard weight x 100

(vh) EREA

A7 2olE AA ] AdH Jo & 5F7F AAstA S W TR AW
g2 AFH3t glucose, TAAY, EZHAHE HDL—%H]Z:H]%, LDL-Z# 24
=, 24k BUN(blood urea nitrogen), creatinine 535 A3t} ol AAELF
g ofelF)o| o sle] A AEEA 7| (Hitachi 7170, Hitachi, Japan)E

wA,
RPURR

rjg

g E3t7] Y3k B2 o= autoclaved] A 121°TC

BAE =
30% AZsAY AmE FF AL F% steam TAVE o] F3te] HAFA
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dFAx7)M dxdAY E=

t} T
-40CoA TZ43 T SAAXFAY. dxd EF HL roller millZ2 #43F 5
=
oz
=

< Axd EY He olF £l AR FEe § roller

millZ Z&3§3}3l A ball millZ v]&3 ke A3

EdEs £UE F ofF %ol AFH st 2-3 mmé FAE Adeti, e
B ARMATVE o] &t WAFo| tigFor 168 FoF A A =
A3 B AF AR 60T SEE g 5-257F dHHEE HAxdr),
Az E&d2 roller mill2 =& A3t3 WA 7]E o] 8389 60 mesholdle] #+E=E

H3kot) oled EdR e V|EE & st fE9Y, e xes WS
&

5E, AbEEY 9 e TATE ERHYI WEHCT Fde
=

:Cn)L_'4
ol
£
}L
_|_4
N —|—’
L
fuie]
S
M
s
ed
N
B
il
S
1y
B
il
N
—_-
e
o,
=
o

(7h % &g ¥ =(Total polyphenol) ¥ Ze}X o] =(Flavonoid) %

wEE A Ede] FYdE B Setieols dES 549 Fie Fig 2-2¢9
Zekth, & Y dE e AHE Edo] 49.37 mg catechin equiv./100 g(FW)E
el o] 718 A e vhE ¢ES 2AES 77 2499, 23.05 mg catechin
equiv./100 g(FW)o = e} §94d 2o]E Holx &gt} Zerol= ghafe



A% AA AE E&o] 3487 mg catechin equiv./100 g(FW)Z 713 ¥ 47
= "}E}‘ﬂ Rom ZAE EFo] 1895 mg catechin equiv./100 g(FW)E 714 A

8000

6000

o

4000

fog
Ho

2000 r

000

Total phenolics
(mg catechin equiv./100g FW)

LEE ZHE NEL kS

(A)
5000

4000

o

3000

"o

2000 | <

Flavonoids
(mg catechin equiv./100g FW)

1000

000 : : !

LEEt = WS

Ok

(B)
Fig. 2-2. Total phenolic content(A) and total flavonoid content(B) of three

varieties of taro flour.

(1}) DPPH radical 27 &4 % ABTS radical &7 &4
DPPH radical &7 (Fig. 2-3. A)2 50%2 AA&EAHS Hd weo 7

A 5 9]

T2 vudged, 2ESS JgF S 80 mg/mL¥} 7.81 mg/mLe X

H 50969 AAEAE YERUo % #Bod AAERES AWon, AT ET
49 1634 mg/mLE A7 @0 AjEom A erskth ABTS radical 27 %

(Fig. 2-3. B)2 A #& E#o] 5330 mg/mLe FXollA 50%2 AAEd e HA
ge Fgo] vla A% 2 5E A
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= 2000
£ a
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O 1000 b b

0.00 : : !

A E2H =ME WS
(A)

15000
= a
E L -
£ 10000
S b
£
3 c
S 5000

000 : : !
og gt =YE WEES
(B)

Fig. 2-3. DPPH radical scavenging(A) and ABTS radical scavenging(B) activity

of three varieties of taro flour.

(2) &9 lipase A&7
EdFEsed 93 Az AWEFE AsNHE ARE FAHI] S
lipase AeNEAE XA e E&e 70% e FEHES  chloroform, ethyl
acetate, n-butanol® =FAo] & fujoa FAo] & fujE £xHoR AE
T3 on  Ed dquags FEEY AY AWasgisx @4A8TS
A-methylumbelliferyl oleate(4-MU oleate)E 7| A2 3} W oz ZA3A
Ed9 lipase A2 w0 oEHolA &+ YIS B
A5 stol Evhe lipase Al &d e vnd Aoz yeh} &
g Ao 93 Aure AR F4E AdstE AL 7dE F §tHTable

2-3).
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Table 2-3. Lipase inhibition activity of extracts of taro

Lipase inhibition (%)

50ppm 100ppm 500ppm

chloroform frac. 1.53+1.37" 1.34£0.47 2.73+0.72
ethyl acetate frac. 0.16%£0.69 0.37£2.07 4.561+0.66
butanol frac. 1.41£0.76 0.55%+0.49 1.74£0.93
water frac. 2.95%+1.27 3.61x1.15 2.12+1.95

YEach value represents meantS.D. (n=3)

(3) A WA F3A B 5 (3T3-L1 cell)
B o] AWMEES A EdE BEsr] f3te] FE2ES 3T3-LI
preadipocyted] Fo13d 3 adipocyte® o] H-3}oAH -2 Sk
o3 AWM E B3yl yroEdor AfEsS & £ JdAvt. 2y
HEee FEEe Aol 719 gioey Wes FEE &
N

g A a5 Apoli= oA &ttt

X
o
PN

=

16

*¥ & &

e 14 EX 33
E 1.2
z
= 1
=
E 0.8
o
.E 0.6
— ﬂ-'q' EX 23
[=]

gl

Q

C5 MO 0.1 0.25 05 1

taro water Extraction (mM/ml)
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taro MeOH Extraction (mM,/ml)

Fig. 2-5. E& 1

*x¥F ExF

FEE

R L
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(wupsta
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)

2 o0s
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05

a1 0.25

WD

taro chloroform frac. (mM/ml)

Fig. 2-6. E& 1
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FEE

01 0.25 05

WD

taro Ethyl acetate frac. (mM/ml)

Fig. 2-7. E& 1

&%

& E

01 0.25 05

WD

taro Butanol frac. (mM/ml)

Fig. 2-8. E& 1

2 o0s

b A
=T=1

Pad O

a

01 0.25 05

WD

tarowater frac. (mM/ml)

Fig. 2-9. E& 1
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G54 535S Adiotomore ¢ WS A5 FAsSIY SA4sIAT
i C

ETFES 60TolA 5% st 42 FE==0 s g¢54 325 v astsl
tH(Table 2-4). Bile acid¥ micelle A& &3 X4 thatel dofstn 2ol d
o Fitol wE HAdol o3 &%Flol A AF/dQl bile acidet Aol A F7F &2 E o
bile acid®] #sithAb 2 AW oA o] Hojxivtar dHA vt & APolAN FF
H EdFE] ¥% 50 mg/mLolA] FAEC] 2249% = tE EFF |8 FL &
2eS By o FAH FEAE9Y taurocholic acide] F 5% 0.15 mM= 7 o

o} Al&E 9} taurocholic acid®] &F&HAHE7} thE #FF9 Edd Hl& H&& YER
Ak AHEs BEeke] A 204%9 7 e FE5AF &35S YERY ST

Table 2-4. E&E % & F=+2] Bile acid adsorption capacity

Bile acid adsorption Taurocholic acid

capacity (%) in dialysate(mM)
SEZD 12.47£3.27" 0.17£0.01*
ZAFE 22.49+3.83" 0.15%0.01°
A 2 2.04£0.01° 0.20+0.01%

YEach value represents meantS.D. (n=3)

“Values with the same letter in the same tow are not significantly different

(p<0.05)

(5) HMG-CoA reductase ¢4 24
EdaE E FE599 HMG-CoA reductase A A2
71e9 2™ ICs & 0.01868 mg/mlZ HMG CoA reductaseo] w3+ ¢
Ack A A Fdz"HE F dAZT Tl VUi FH2HE UAE 3

3 a5 AY 7so] sttty dEE .

off

= g&?@

T

o
bt

=
[}

Al &

oX
o

i

o

Table 2-5. E&E L & FEE2 HMG-CoA reductase &A1 A
conc. o .
Sample (rmg/ml) Vol. Inhihition rate(%)
0.1 20 ul 77
E 0.02 20 ul 57
001 20 ul 43
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. Eghe] niytelA &5t

5 2

E%%%Hﬂ A7b7E A HolE e whe-2o] AT Fkel MAE ATE
Stk AFstel dojA A iz (HP) A E A4 Aol (Normal)el
HlE] Hol 1579 58 AFT77F A4 vebg o 8F 5= 145 go ATk
£ HYvHFig. 2-11). E& f<47}i1—8~ aAH izt wlE AFEUhE Ao
A Aol A4 YER A Aol (Normal) ¥ 1A ¥ thE+(HF) %
FAY-EdE T 20% 7 (HF-Taro 20%), FAY-EdE T 30% 7 (HF-Taro 30%6)2]
A7}A Ao B2 UFo] 853 A}% S ol59] AFRstet Ao HHTF 4 Holm
&8 XA A= Table 2-63F 29kvl 8F Hote] AFFriEe axw dixd
(HF)o] 17504123 g 22 Ye} 71 & AFs7E 2o Ed 20%% 30%
o] H ol e Z7F 13184142 goF 12.84+0.83 g& LA H xRl vg e
AsZ7ts el 2o A3 15.66+0.44~16.4640.57 g/weekZ 94
o® T AolE yEA Fow wE Hojas&®E AW ulEao]l 13.99+1.37%
A Ao w3 EdRw Hrhre wA dEEen 5 Ed 30% H7brelA
10.03£0.01% 2 714 v& 2ol g &S e Th

=

o

)
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—4—MNommal
3500 - HF -
—&— HF-Taro 20% e
3000 A —=— HEF-Taro 30% = -
@ 25.00
=
S 2000 -
=
= 15.00
10.00 -
5.00
000 -

0 1 2 3 4 5 6 7 g

Periods (week)
Fig. 2-11. Effects of taro powder on changes of body weight in mice fed with
high—fat diets. (Normal: normal diet HF: high fat diet HF-Taro 209%: HF +
taro powder 20% HF-Taro 30%: HF + taro powder 30%)

Table 2-6. Food intake and food efficiency ratio in mice fed with high—fat diets

containing taro powder for 8 weeks

Group Food intake(g/week) Body weight gain(g) FER(%)
Normal” 16.46£0.57° 3.070.73¢ 2.34+0,63¢
HF? 15.66x 0.44° 17.50+1.23° 13.99+1.37°
HE-Taro 20%° 15.98+0.09% 13.18+1.42° 10.31£1.17°
HF-Taro 30%" 16.000.66" 12.84+0.83" 10.030.01°

YNormal: normal diet

“HF: high fat diet

YHF-Taro 20%: HF + taro powder 20%
YHF-Taro 30%: HF + taro powder 30%

(W) F8 47 FA 2 Agzd 7

7 AolqAwe) Fo A9 FHe AARGS u, AW gr 7o F
Fo Gap 2ol e feHoR FAeAw, NG 9 ude) THe Ay 2
o frejHow & Aol yolx gl BAEW Wswe] A% o] Fue
ot ZraslR oy freldel Aol §llt. AAT mae] Fge AW UET
3} g o) 49l Aol 2 UENA erek)(Table 2-7).

R BFAUHE/2), NAFAA /) D A EE Table 2-83 7

- 107 -



okth BastEA e mAH tixdolA 2024025 g o2 AA 2o]ol

g Zrhetalnh. W merRw 2009} 30% A baol Al

Table 2-7. Weights of major organs of mice fed with high fat diets containing

taro powder for 8 weeks

Weight (g)
Group . . . . .
Liver kidney (left) kidney (right) Testis
Normal” 0.83+0.13° 0.13+0.04° 0.14+0.01° 0.150.01°
HF? 1.13+0.14° 0.16+0.02° 0.16+0.02° 0.17+0.03™
HF-Taro 20%"  0.98+0.09% 0.15+0.01% 0.15+0.01° 0.18+0.03
HF-Taro 30%"  1.11+0.09 0.12+0.00* 0.15+0.02° 0.20+0.01°

UNormal: normal diet

“HF: high fat diet

YHF-Taro 20%: HF + taro powder 20%
YHF-Taro 30%: HF + taro powder 30%

Table 2-8 Weights of adipose tissue of mice fed with high fat diets containing

taro powder for 8 weeks

Weight (g)
Group _ )
Epididymal fat Perirenal fat Brown adipose fat
Normal? 0.23+0.03° 0.07+0.01° 0.10+0.03°
HF? 2.02+0.25 0.77+0.10 0.19+0.02°
HF-Taro 209 1.51+0.18" 0.53+0.08" 0.17+0.03"
HF-Taro 309 1.40+0.16" 0.48+0.08" 0.170.02°

UNormal: normal diet

“HF: high fat diet

YHF-Taro 20%: HF + taro powder 20%
YHF-Taro 30%: HF + taro powder 30%
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Fig. 2-12. Effects of taro powder on plasma lipid profiles in mice fed with
high—fat diets. (Normal: normal diet, HF: high fat diet, HF-Taro 20%: HF +
taro powder 20%, HF-Taro 30%: HF + taro powder 309%)
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Fig. 2-13. Effects of taro powder on serum leptin level and insulin concentration
in mice fed with high-fat diets. (Normal: normal diet, HF: high fat diet,
HEF-Taro 20%: HF + taro powder 20%, HF-Taro 30%: HF + taro powder 30%)
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Fig. 2-15. Histological change of liver tissue in groups. (A): Normal diet, (B):
High fat diet, (C): High fat-20% taro powder, (D): High fat-30% taro powder.
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Fig. 2-16. Liver triglyceride and cholesterol concentrations in mice fed with high
fat diets containing taro powder for 8 weeks. (Normal: normal diet, HF: high fat
diet, HF-Taro 20%: HF + taro powder 20%, HF-Taro 30%: HF + taro powder
30%)

) BEAFA-AST(GOT), ALT(GPT)

b @< AST(aspartate transaminase)®t ALT(alanine transaminase)™ %t
ik Al vk B2 IHAE B4 Al w7 AA S AestrRE o] g4 EE
rAgke] A mvF Avk. A A olo] o] AHF e B AW thxad
AST 24¥ 264.70+60.45 U/LZ =2 #& Yl oy ax|-Eghid 20%
(HF-Taro 20%), XA|W-Egd8% 30%w(HF-Taro 30%)< ASTFA|7F 747}
148.73+23.03 U/LF 170.56+69.84 U/LZ AA; 2lo|rol| HUE Yol ot 94
ApolE yERA ekgkth mE AW fjxare] ALT &E4e $%7h 136.38+39.37
U/LSl Aol vl aAg-Eghi-= 20%w-(HF-Taro 20%), 1A W-E&E= 30%
(HF-Taro 309%)< ALT 217} 22} 115.58+37.31 U/L, 113.38+21.83 U/L= 4%
Aol FEoR Fisdoy TAHOR Fode veuA Fskv(Fig. 2-17).
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Table 2-9. Anthropometric data for human subjects participated in the study

Measurements Total female male
Age 38.50+10.64 32.60+10.26 44.40+7.89
Height (cm) 166.90+9.04 160.60+4.98 173.20+7.73
Body weight(kg) 72.4+15.02 58.65+2.22 83.46+10.26
BMI(kg/m")" 259+3.44 23.34+0.45 27.91+3.44
Obesity index” 118.81+13.45 110.99+1.88 126.63+15.84

1)BMI = Weight(kg)/ height(m?2)
2)Obesity index = Body weight/ standard weight x 100

(th) AF 2 AdZEAS (Body mass index, BMI) ¢t A x| whe] 3}
Ay LS thto 2 BT tabletS 557 ¢ AFHIEE dlo] A5, A
FA 5ol W s vF @AY (Table 2-10). Ade] A= 557 Fok A

ERUlA] hebar Exle] A 9olli= 83.46+10.26 kgol Al 82.36+10.14 kgo. 2 <3k 7

shgith. olesk A= oJAlE wjuwle] AL IS u|whe] wE A WA XS} B

A7 ¥ 2 Aoz @ddr}. 55

Foh ATl A qlde 8Fom # 03 kg~24 kgo #x2Z JehAnt =3

= me) A 5% Fol| 256+3.37 kg/m 2, AAHL

< Aol 30.31+5.13%0l 4 55 +0ﬂ 29.90£5.93% % UEtdio] of 7k Hastgl o

U 2 ZolE yehlA 2tHTable 2-10). Aol Fold ALRAEANA +F 2
g Fotol BEd AR F MRSt ST v & el Wk

N2

.

|

O

Table 2-10. Change in body weight, BMI and body fat of the subjects when fed

taro powder tablet for 5 weeks

Measur
Group 0 week 1 week 2 week 3 week 4 week 5 week
ements
Total 72.4+15.02 72441478 72.6+14.99 72.2+14.89 72.0+14.86 71.7£14.61
Weight B
(kg) female 58.65+2.22 58.91+2.77 58.79+3.18 58.63+2.71 58.57+2.96 58.43+2.87
g
male 83.46£10.26  83.14£10.25 83.59£9.99 83.04+10.33 82.82+10.41 82.36+10.14
BMI Total 25.9+3.44 25.9+3.44 259+3.55 25.8+3.47 25.8+3.47 25.6+3.37
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female 23.34+0.45 23.44+0.68 23.39+0.81 23.3340.66 23.30+0.79 23.24+0.80

(kg/m")
male 27.91£3.44 27.82+355 27.99+3.59 27.78£3.56 27.71£358 27.55+3.45
Total 30.31£5.13 30.66+6.19 29.92+7.03 29.01£5.19 30.09+6.18 29.90+5.93
Body
fat %) female 30.56=1.03 31.65+3.81 30.3326.31 29.30+4.39 31.05£2.57 30.83£1.99
al (o}

male 30.06+7.62 29.86+8.00 29.6048.28 28.7846.26 29.32+8.36 29.16+8.11

() st a R gol W
Bt Fold T 108 A Ao dAsty Ax=E

Z Y 2H Z(Chol), T4 AW (Triglyceride, TG), HDL-cholesterol,
LDL-cholesterol 2@ 2%k blood urea nitrogen (BUN), creatinine®] ¥%=2 =43
A= Table 2-119 2%tk AA AQAe] F5A] 9L 5579 A7 =
AARAE YEdAY. 45 F ZFHaHE vhe AY AAILel dA Het
216.30+29.39 mg/dL= *| ¥R 108 % 7Hol AdFA By A4 yEs oy 55 &
°F E& tablets A1F 3 ¥ 198.80£31.97 mg/dL= ¢F 8%7} #AAstth. Zd
FAE w=3d 7THe ALA F 5H Y FHAHE FAUF FAE e a5 3

o] A hA= AAHAA A THFig. 2-18). 3 A5 FAAAAE A A
MAI D el 171.40+142.62 mg/dLel A 55 % 136.30+114.87 mg/dLZ A MAI L
of wlal] 20.5%7} A3k &% HDL-cholesterol® LDL cholesterol<- & ¥ 3}

E UERlA ST Holdw T 84 Aeldae EdxHE # d9 Ad &

of ik

il

H7F e Ao R dHA o EfE Aot H4E® Fade] 7] ol
AT A dF ZU2EHESd FAAY sk dF%e vie AR ddd
o AR 24 9 BUN A& & H3E Holx gsror AJHAAE 74
sttt BUNS 4§ Al7]50o] Astd 4-F FopAn=z Ad7]se ez &8
Q—‘Etﬂ 1989 HAIA7E 7|EARYT 3F =4 dEsi oy R em A
S AR ¥ FAE ol At} Creatinine> T+ X FAAFoZ &3] &
o /\}%FO F5 deoly AWFY wREVF =t A ALl A @AY
creatinine~# = 0.77£0.19 mg/dLolA 5F% 1.01£0.24 mg/dLZ YU EF °F7F <
7tst it

w2} E g tablet ﬁ% 5 g d@Ae] Addatel GFE vH Tl
3 SAAEY] HAE FESE Ao yeuen aZHidHE d5 e A
Shof bl Eghie] &7t 7| et}

- 116 -



Table 2-11. Changes in blood lipid profiles of

powder tablet for 5 weeks

the subjects

when fed taro

Baseline Group Before After 5 weeks
Total 77.70+6.48" 86.70+5.96*
Glucose b R
60-110 mg/dL female 75.20+4.02 83.20+4.44
(mg/dL)
male 80.20+7.92° 90.20+5.45%
Total 216.30+29.39* 198.80+31.97%
Total
cholesterol < 220 mg/dL female 206.20+37.10% 178.00+26.64"
(mg/dL) a a
male 226.40+17.67 219.60+22.57
Total 171.40+142.62* 136.30+114.87%
Triglyceride R R
34-143 mg/dL female 96.00+38.07 89.80+36.27
(mg/dL)
male 246.80+173.50* 182.80+151.55%
Total 53.4019.50" 47.20+6.16*
HDL
cholesterol 42-74 mg/dL female 58.80+10.47% 50.20+7.56%
(mgy/dL.) male 48.00+4.53" 44.22+2.39°
Total 124.50+26.32% 123.00+30.97%
LDL
cholesterol < 140 mg/dL female 118.80+32.23% 111.80+23.33%
(mg/dL)
male 130.20+20.95" 134.20+36.07"
Total 5.01+1.41% 4.90+1.53"
Uric acid 3-8 mg/dL female 3.86+0.56° 3.64+0.65°
(mg/dL)
male 6.16+0.93" 6.16+0.94"
Total 16.15+5.91% 15.34+7.85%
Blood urea
nitrogen 8-20 mg/dL female 13.50+2.34* 12.12+2.16*
dL
(mg/dL) male 18.80+7.45" 18.56+10.39°
Total 0.77+0.19" 1.01+0.24*
Creatinine b R
0.5-1.3 mg/dL female 0.64+0.05 0.88+0.11
(mg/dL)
male 0.90+0.20" 1.14+0.28%

- 117 -



m Oday

TChol

m After 5weeks

350 4

m 0day

TChol

300

| After 5 weeks

250

150 -

100 -

350

300 4

250 4

150 -

100 -

0

M-5

M-4

M-3

M-2

M-1

F-5

F4

F-3

F-2

F-1

TG

H Oday

m After 5 weeks

W 0day

TG

m After 5weeks

150 -

M-5

M-4

M-3

M-2

M-1

F-S

F4

F-3

F-2

F-1

Body weight

o 0day

= After 5weeks

110.0 -

Body weight

B Oday

100.0

B After 5 weeks

90.0 -

80.0

60.0

80.0

70.0 +

60.0

50.0

40.0

M-5

M-4

M-3

M-2

M-1

F-5

F-4

F3

F-2

F1

Fig. 2-18. Changes in total cholesterol, triglyceride and body weight of the

subjects participated in the study.
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Table 2-15. Ingredients of taro tablet for clinical study
F 28

gkl | oeig2 | eig3 | uig4 | s | dige | ey (20kg 7] )
B 9 10 8 40 40 37 80 16kg
e 3 2 04 2 2 2 4 800g
e e 3 3 0.6 3 3 3 45 900g
WEEE 2 1 0.2 1 15 15 3 600g
AIhE 5 o 2 3 0.6 3 3 3 4 800g
HIER C - 0.03 0.06 0.3 0.3 0.3 0.3 60g
=< - 0.07 0.14 0.7 0.2 0.2 0.2 20g
A - - - - 0.3 - - -
BETNT | - - - - - 3 4 800g
= - - - 125 125 125 25
A - - - 125 125 125 25
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LoAE 2y

7} A &
B Ao AREH E e (Taro, the corms of Colocasia esculenta)s 7Y
A A e A 2008 2 2009 e RS AEES AAS F, 20T WEae]A

BHAEAA A8 guz AR ).

. Alof 2 HAFE

2 AFoa ool AA A8¥ DEAE-Sepharose FF (Cl' form)$t
Sephadex G-1002 7] GE healthcare (Uppsala, Sweden)AF=Z 55 1319 o9,
224 A AgH dialysis tubing (MW cut—off 12,000)2 Sigma (St. Louis, MO,
USAAIZF-H F4319 Tt A" Aol A8% E+EZ pullulan series (P-800,
400, 200, 100, 50, 20, 10 & 5= ¥ Showa Denko (Tokyo, Japan)AtZ5-E T4
gko] ARSI

Mitogen® macrophage &4 34 Ago] A18&¥" RPMI medium 1640,
Penicillin/Streptomycin, Fungizone &< Gibco BRL (Grand Island Co., NR, USA)
ALl A G- ske] AFESFH AL, AESA T SA-d AFE3 CCK-8 (cell counting
kit-8)2 ¥ Dojindo (Kumamoto, Japan)Atoll A 7<¢1&fe] AR&Evy HAEA
thxFo 2 AF8% LPS (lipopolysaccharide from E-coli O127:B8)3= Sigmail2] A
=2 AR AL, PSK (polysaccharide-K from Coriolus versicolor)i= &= 35 A
oF(Seoul, Korea)oll A A #sls mxxdPo g vy 714388 AA39 A&390)
ShH ) g oA AgE g #A2AE S (IgM-hemolysis sensitized sheep
erythrocyte, EA celD©= Y29] Biotest (Tokyo, Japan)Al A&, wxk @A A7)
FEol AHEH anti-human C3= Sigmarhe] AlFE ARESFATE 21 9 & HAE A
APEE EE Ao Al 1 ol Y 48 Aol AMEH A

wa B oAdo] AlgE AAEELS inbred mice BALB/c mouse (576 weeks,
$)¢F C57BL/6 (576 weeks, %)= A v}o] 2 AH(Seoul, Korea)oll 4] TF943le] dF<d

2 Aol AbgEATE AR 218 23:3C, FE 55770%, S Ab
B = A B

=
a2
oo
o
Y
2
of oy
il
al

- 122 -



=

SR A &4 Ao AFEE GVB'' (gelatin—veronal buffered saline, pH 7.4)%=
Kabat %9 WHU5)0 vt Ca™ 3 Mg~ (500 mM % 2 mM) o]2o] sfH s
ZA3A . EDTA-GVB £9& GVB &9 10 mM ethylene—diamine tetraacetic
acid, disodium salt (EDTA)’} ¥ =2 zAsPod, Mg -EGTA-GVB =
GVB" &) 10 mMe] EGTA® 2 mM MgCl7t 3HfE %% zA8te] AR8-3t3th.
PBS (phosphate-buffered saline, pH 7.2)3= Aol wpg} ZA)|8le] AF&3FT).

oo 12

2 B 5 vhde B 2 AA
(1) BE&F Fef xvhde] #¢

Japan)® o] §3ke] FHehela, of7le] 4v] $3e] o|gree bsha HTE wy

ol
o)
o)
v
ofl
o
ot
2
>,
oY
v
o,
=
ot
2
;
v
ol
o
rjg
>,
ML
o
N
>
[aw)
<o
[a»)
Z
3
o
[aw)
8.
=

cut-off 12,000, Sigma)& ©|&3te] 3Lt TS st A8 EAS AA A
. olE HHAY s5HAE ol&ste] A w53 5, 2 U X(FreeZone 12
Liter, Labconco, MISSOVRI 64132, KANSAS CITY, USA)3te] Zuvpd 222l
Taro-0& A TH(Fig. 3-1).

2) E& 7 v 4A
(7}) Anion exchange chromatography (AEC)

EgelA Beld 299 Tao-0% 2¥9 FRTel %9 ¥, 52 B9

L£E2AA &2 IES 474 Bydvl. Anion exchange chromatography
& 2 fraction collector (1200series, EYELA, Tokyo, Japan)
& o] &3sto] ¥835ta, 27 FAE, Y, @i 2 KDO gEs SAso &%
peakE 274 33tk
2 olud FXE FI xud & Taro-0dAF¥ 1719 nl5zIE
o ©.
— =

A~ = H = o =
T JATh w3 4 ARELS T,

]
)
4

B4 9 AUEE Pste] o5 o) AP AEArHFig. 3-1).
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(1) Gel permeation chromatography (GPC)
O] ZuBFAE o] &3 AAYAHAA FEH HALAHo] T PW Taro-4 2
B 05 g& 2% Eo £813 3 50 mM ammonium formate buffer (pH 5.5)=

3

=

0
g3ty Sephadex G-100 column (4x120 cm)S  ©]&, gel permeation
chromatography (GPC)E d3lsith. &2 7 mLA 100719 oz 783149

om, 7 B FHAFTY BHADL AA BAF] FolF 249 HE Taro-4-
KeN

SF R4 U39 Tao-d-1o] AAES £& 2 A@ye] Srson
A

Colocasia esculenta

— Cold water extraction
— 80% EtOH precipitation
— Dialysis

— Lyophilization

Taro—0

(Crude Polysaccharide Fraction)

— DEAE-Sepharose FF (Cl” form)

Taro—1 Taro—2 Taro—3 Taro—4 Taro—5 Taro—6 Taro—7 Taro—8
(DIW) (0.06 M) (©.1 M) (©2M (03M 04 M O55M 2 M)

Sephadex G—100

Taro—4-1 Taro—4-11
(purified polysaccharide)

Fig. 3-1. Isolation and purification of immuno-stimulating polysaccharides from

Colocasia esculenta.
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galactoseE TFEZAE  3lo] phenol-sulfuric acid WHA6)o.&, Ak wo] Fheke
D-galacturonic acidE ¥ F=4d % 39 m-hydroxybiphenyl W(47)0.2, whulz o]
St#ke hovine albuming FFEA =2 3lo] Bradford H(48)o.®, TBA-ositive
material®] &2 2-keto-3-deoxy-D-manno-octulosonic acid (KDO)E ZTE&Ed 2 3]

thiobarbituric acid H(49) o =, 77} A2 24319},

(4) HPLCl 2]k A A

e AARS 59

TR
ot
o
i
>
ot
g
o?i

AAgAS YeEbH Taro-4-19 A% 48 98
Asahi-Pak GS-520+GS-320+GS-220 packed column-g ©]&3o] Table 3-1¢] #4
Z7o % HPLC (High performance liquid chromatography)Z &3l th #A3 3

%

A Al o]l gd FEE29 pullulan series (P-800, 400, 200, 100, 50, 20, 10 2 5=
o] &3] Z+7be] retention times T3+ &, ZF EX o] Uk Kav #& AFE3H
AL HFEIFAMoZHY Fkste] EAES AAJA .

Table 3-1. Analytical condition of HPLC for the determination of molecular

welght of polysaccharide

Pump SP-930D (YOUNG-LIN Co. Ltd., Anyang, Korea)
Detectar Refractive index (356-1L.C, Varian, USA)

Asahi-Pak GS-520+GS-320+GS5-220

Column packed column (Showa Denko Co., Tokyo, Japan)
Column size 7.6%x300 mm each

Column temp. 25°C

Flow rate 0.5 mL/min

Eluent 50 mM ammonium formate buffer (pH 5.5)
Injection vol. 20 mL

Integrator Autochro data module

(Young-Lin Co. Ltd,, Anyang, Korea)

v, B §d AAdAGA A= &4 b Taro-4- 19 Fx B4
(1) Taro-4-1 9 %% &2
Taro-4- 192 AA

N
it
Bl
2,
_O|L
N
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o oligoR o7 By o]2 AASte sAEer sz o2 93 %A FA
Aol os 7ppras Ak oW AgF a9 oligode] Bt &l
3 278 AAE7] A, dndds Bl Bl A3d a0 oFE 9l
st om, 2438k 3 (exo-a-galactosidase ¥ endo—B-mannanase)® #HH € ¢,

SRl
Az ATE AeEAe 48 270 24 S8l A

(2) Exo—-a-galactosidase®l] 23t 7}<F&-8] W WH A

Taro-4-1 A5 40 mge 1.5 mL ¢ 50 mM ammonium formate buffer (pH
A7l 321715, 10 units (10 mL)e] Exo-a-galactosidase (from A. niger,
Megazyme International Ireland Ltd.,, Wicklow, Ireland)E 7}3F¢] 45°C %
oA 72X 7k E F3FaL(B0), 100°ColA 1583 83t FEE4LE &4
Atk o] ¥rEES A4l ste] IdA 24 2A dsS AASE 2 e
Hg sl Superdex 75 GL column

& AAskdvt ol EApwk
T Aol Aoldk AG-T1 3 AG-I F 79 g&5 A%l ol sZ4 X3

exo—-a-galactosidase® 8l ©H ) #-& A 3 A T}

50 mM ammonium formate buffer (pH 4.7)%
S o], HPLCHolA B3ty AT T B8

(3) Endo-B-mannanase®] &3 7FEe] 2 ¢ %A
Exo-a-galactosidase #2] #HANA Aoz 226 mgel AG-1 Al 01 M
glycine buffer (pH &8)E 7}3fo &3lA1z1 % 10 units (256 mbL)Y
endo-b—-mannanase (from Bacillus sp., Megazyme International Ireland Ltd.,,

Wicklow, Treland)E& 7}ste] 40°C 2F3oA 72417k 7VrE8 & @ 31al(5l),

100°C°ﬂ/‘1 1583 83l Eg4E A AT o] weES dAEZEIY F
A9 B4 g4 @S A A 2 A5 He 50 mM ammonium formate buffer
(pH 55)% B339 Superdex 75 GL columng ©]-&, HPLCA oA F&ala FA

=
S g BAS AN old BM- [l 8B A3, o & FAAZs

endo-B-mannanase ¥ & ZA 3%
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Taro—4-1

1% Enzymatic hydrolysis
Exo-a-Galactosidase treatment (45°C, pH 4.7, 72 hr)

Superdex 75 GL (1x30 cm, 0.5 mL/min)

AG-1 AG-TI

2" Enzymatic hydrolysis
Endo-b-Mannanase treatment (40°C, pH 8.8, 72 hr)

Superdex 75 GL (1x30 cm, 0.5 mL/min)

BM- 1
Fig. 3-2. Procedure of sequential enzyme-treatment for structure analysis of

Taro-4-1.

S
< Albersheim 59 ¥WW(G2)S I35 W

A& alditol acetate? F=A 8 3le] GCE o]-831¢
M TFA (trifluoroacetic acid) < olA 121°C, 15417 wkeA1#A 7f¢EF 3 &
2

ML ol
X,
o
2
=
vl
ofl
>
i
(ld

gatel AAeal ¥ 7} 7
2
1

mL% 1 M NIH,OH (Ammonia solution)®ll &3l&¢] 10 mge] NaBH.Z 443+
). Acetic acidE A2 718to] <= NaBH.E Al A & methanols 7}31H

Al A
W Axgrto e o 7l acetic acidE AABIY] ZF A Dol A EHE
S 77k o] glditol 1 mLe] acetic anhydrideE 7}3)]

alditol2 33} o] &
121°Coll A 308 &t Wk-S-A]# alditol acetate= #EHA]
5 0] acetoned] £3l3te] GC

i, FEEE Ax F

ZHow o]Z chloroform/H0

AR ——
24 EuAz 23l FE3a,
B8 AgE ARl Alditol acetate FEAS GCEA %718 Table 3-2¢

Zow Z+b FAFe mole%yE ZF FEAY peak
b AbEske] ALk

molecular response factorE Z+7}

WA, $A% 20 FD @
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Table 3-2. Analytical conditions of gas-liquid chromatography for component
sugar analysis

GC ACME-6100

Apparatus (Young-Lin Co. Ltd., Anyang, Korea)
Detector Flame ion.ization detector(FID)
(Young-Lin Co. Ltd., Anyang, Korea)
Column SP-2320 capillary column (Supelco, Bellefonte, USA)
Column size 0.25 mmx30 m, 0.2 mm film thickness
Oven temp. 60°C (1 min) — 220°C (12 min) — 25Q°C (15 min)
30°C/min 8°C/min
Injector temp. 250°C
Detector temp. 270°C
Carrier gas No (1.5 mL/min)

(5) Methyls} 2ol o)gt -z 2 AFSA 2A
(7F) Methylsulfinyl carbanion®] 27|
Methylsulfinyl carbanion A 3}7] 98 < NaOH 1.26 gl ¥ DMSO
(dimethylsulfoxide) 20 mL-S #7}3F & A4z F32 & 90°C oil bath 3Fell A °of
1071583 REEA AL whgoo] ¢l& HAE He NS FEHOE slo] vhEs
FTAs 3 7R YAzl 5 3,000 ,30°C°ﬂ/ﬂ Y4 E-2 A tt. Methylsulfinyl
carbanion©] ¥ Fe R F7]e RN A4z A3l 2wy BE

o & Wern gt AFEselt

I
2
.
fl

(1) Methylation

g Alge Z2AE ZAAF 7] Y3 MethyldlE Hakomori B H(53)S o] &
gtol AAlgkdh " A ClEol A 1729 3 &3] Axd 74 b A =05 mgol
1 mLe % DMSOE 7Fstar uwkste] s8] &sfA1zl &, 500 mL
methylsulfiny]l carbanion (MSCA)E 7}3to] 4A13F &<t wkgA|Z ok o] t}io
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A3 polyalkoxide® Ad=E ¢ A== AQ3 4$ MSCAE F71=2 A7 o
ks MSCA®S] #& o 8= triphenylmethane & 2 2213181t} Polyalkoxide &
el AEE B3 CILIE 718t methyld 3h0on, < CHl= N, gas
1 A4 3 Seppak Cis cartridgeE ©]-&3lo] 343ttt

oL &
rich
>

0

[o}

flushing& &

(th Methyls} thdo] ke 9 acetylst

Methylgh® A& 2 M TFA 1 mL& 7Fsbe] 121°C, 1.54)%F H&%Alﬁ b
e Pt ¢ AxIFAY. e AEE 25% NHOHZ7F 4 drop #H71€
ethanole] &&3l3 10 mge NaBH.Z 7}3te] 4x7F EoF st U@ sdstson,
acetic acidg A% 7lste] <& NaBH.E A ASEAL, methanols 7Fsh™ wHE 2
xeto 2 oz T acetic acidE A ASFHTE o]F 1 mLe  acetic
anhydrideE 7}skar, 121°Ceol A 3A|3F &<k WEE-A|A partially methylated alditol
acetate= &3t 0w, o]= 24 GwlA(chloroform, H0)Z #, FE3}
acetone®| &3 A1AH GC @ GC-MS=Z 43}tk

(2}) Partially methylated alditol acetate®] GC % GC-MS &4

GC 48 SP-2380 capillary column (0.25 mmx>30 m, 0.2 mm film thickness,
Supelco)e] F2H Young-Lin ACME-6100 GCE Abg3te] A% =7 [60T (1
min), 60°C — 180°C (30°C/min), 180°C — 250°C (1.5C/min), 250°C (5 min)]ol A
splitless injection mode (1/20)Z #2319 2™, o] carrier gas (N2)¥ flow rate

¥ 1.5 mL/min= 2439 th

3H GC-MSE SP-2380 capillary column (0.2 mm film, 0.25 mm i.d.x30 m,
Supelco, Bellefonte, PA, USA)-S A2Hsk Agilent 690N GC system3} 5973N mass
spectrophotometer (Agilent Technologies, Palo Alto, CA, USA)E o] &3lo] GC #
A3 Fd3 HAH2n ZAoA splitless injection mode (He flow rate : 1.5
mL/min)Z #2433l Methyldtd A 89 =43 GC-MSe| 93t fragment ion
H23 GCE relative retention times Z33te] 43R o™ 7 peake] molar?

+ peak area % molecular response factor® F-E gHAF3FA T}

=
!
e
Jo
=
ui
2 Og
o
s
24
&
18
e
>
4
ru (
o,
off
A
o,
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BR2 ZHste] A2HS AFslar 2AH o] Bo] 9l Peyer's patchE woldl o}
S, 7% FBS(Sigma Chemic ., USA)E %3 RPMI 1640(Gibco BRL, USA)
A (RPMI 1640-FBS)7} £ petri dishel &Zth Patch 9l ddd 52100
mesh)E 281 FA7|9 f BRES A& I A7 o 2 A Peyer's
patchZ 58 AYE WEAHATY AXY dAgds dvd 554200 mesh)E o] &3}
oq AZy o7 & RPMI 1640-FBS vl X2 A&l A3 & Sdujx= Ax

Z 20x10° cells/mL7t HE=E 43
USA)Oﬂ 180 wLA #+F3kar 7 AlRE 20 uLB #5738 vha, 37TC9 5% CO:

=
incubatoroll A 5YZF &S & AeAS I Gt FIFAY FAEH FHEOR

FL
@
o)

, microtiter plate(Becton Dickinson Lab.,

o

S HEFAENY AT FYEY vhes UE
=5 o]&3to] RPMI 1640-FBS ®X| & W o=z 1
FAZE 99 ol o3 F AHsta, AXFEESE 25x10° celly/mLE 43}
microtiter plate®] 100 uL® 534t} 22 9 Peyer's patch Al¥X¢} A|ZE HE-&-
AZL W FE S A FE A=) B AREN(A A=) 50 uLet RPMI 1640-FBS v
A 50 uLE Z+7} plateo] 53 v}e, 37C, 5% CO: incubatorol] A 6Lzt #jeka}t
At FFHE F284 4L Alamar Blue ™ assayi o]l o] €5t = 54
o] Alamar Blue™ & <4 (Biosource Co., USA) 20 uL&

7bsko] Wb A7l ol A FAEE excitation 544 nmet emission 590 nm

mlo

2
L
:I:‘4
o
ol
i
—_
o0
=
N
e

sk BRAE FHEYS ARE ARdA Y 495E AT grTe A

T Ay T FHEAYe ZARE vwdte =439

(2) b= =] Fd3ts 54

vtz A A8 S-S Suzuki 9 WRES A4 oA 2A oA W
g &lo] ALEH 1:} Z ICR mouse(-2-4, 6F%)o] 5% thioglycollate(TG, Sigma
Chemical Co., USA) ®]#] 2 mLE &7} o] FA}slar, 3¢ & fd B4 vfaz
WA & RPMI 1640-FBS #j#| & o]&3te] 33 th5 2~33 A3t 43
ptaz A E 10x10° cellymL7t H =% Y WA E o] &5t N¥sE =4I
% microtiter plate®] 200 uLE #F38lo] 37T, 5% COs incubatorel A 2413t &
HiFgto 2 AXEE well e FAA Y F-2AH A &L ofF9 vaAzZgA &
RPMI 1640-FBS vjA| & o]&3lo] A=A 3laL, Fdgk v 180 nLE +F3Fth. o
7ol 7} w=E Al 20 lLE EFF §, 37C, 5% CO: incubatore] Al 24413 &<

-

2
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Hjekalich, ikl e A eRS A 7E & RPMI 1640-FBS HIAZ A28l
7} welldl] 0.1% Triton X-100(Sigma Chemical Co., USA)S 25 uL® &340 A
yubs LAY vtaE A 258H /8% lysosomal phosphatase®] &4&4 &
f&, 714<¢ p-NPP(p-Nitrophenylphosphate, 1 mg/mL, 0.025 M citrate buffer,
pH 5.0, Sigma Chemical Co., USA) 200 uLE& #7539 37T, 5% CO: incubatore]|
A 158 ZoF kg A AT vk £ 0.2 M horate buffer(pH 9.8) 50 L& do] 2
, Microtiter Reader(Molecular Devices, USA)E o]-&38}¢] 405 nmolA &%
=433

A1z

— =
A=

B Nl ~10li

il

(3) Splenocyte mitogen &4 3% =4
ICR mouse(-X, 6F8)E AAAZ & v]Hg 2535k
A 7F 0] A+ petri disholl @+ &, FA7] 9] aFwbsel stdE s 100 2 200
gg ol &sfo] vk E Oﬂﬂre At Bl A NS AATE o] AE
S A £389(0.2% NaCl €9, 3 mLEZ of 20%3F He)e o] g3l A=
AAS thE RPMI 1640-FBS wiAX& 2~33 AH3 = Ax57 50x10°

RPMI 1640-FBS Hj

mesh

cells/mL7} § =% Z4&ct o] AlEH-S microtiter plateo] 90 pL® E-F3}aL
7z AR E 10 uLA H7tske] 37°C, CO: incubatorol A 39 E<F wjekslolct. v
Hzg ol SAAEE MTTHS o &3tol SAHAY. =, 7 welle] Al 2] el

WA Al oF MTT %0—‘1(Methylthiazoletetrazolium, Sigma Chemical Co., USA) 50 uL
A7 ske] CO2 incubatorell Al 5A1ZF &<t v ekstalth. JA49 MTT-formazan 3
S 3% & 0.04 N HCl/isopropanol( A ¢F 15) 100 uLE ©] &3} A=} &34
U}, Microtiter Reader(Molecular Devices, USA)E o] &3&}o] 570 nmolA &34

©g 2489y,

(ld

*

N

i
1

Absorbance sample

Relative mitogenic activity = x 100

Absorbance negative control

(1) 3 B4
(7} A2<1 @3 (Normal human serum, NHS)2] A=
Azre 4o dois At AolA of 15%3F WAt Azl ¥ &
ag dig Adsta of SR Aol WA o] dos v 4TelA

ok
o)
2087F WAF T 92,200 pm, 15 min, £C)5He] B Beld o v
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A FEE FHol 1 mLA #5351 -70°CelA WE HAstHA Addo AH&3t3th

(b)) &FuA 24

R gL MeyerBs o83l AlFeo] 23 A AH](complement
consumption) ¥ FE3F= H A 93 48 838 AR +AE £ complement
fixation test W o2 A3tk

oyl TERE ZHF &a17 AJEE GVB (gelatin veronal buffer, pH 7.4,
0.1% gelatin, 0.15 mM Ca ~, 0.5 mM Mg ) = Ag<le] a4dx 27} 50 mL
A E3Fske] 37T A 3083 14 vFEAIZA T & ¥ GVBT 350 mLE 73t
il o]& 107160W1 7kA] A% FAAIZL & 750 mLe] GVB e 4o AxAE T
(IgM-sensitizated sheep erythrocyte, EA cell, 1x10% cells/mL)E 250 mL& 7}3}¢
37Tl A 60%3F 22 WAl 7]3L, PBS (phosphate buffered saline, pH 7.4) 2.5 mL
E 718l wkeS AXAIZ TR WS 2000 rpmol Al 10% I YA EE]ES o,
Bojzl e els 412 nmollA FHEE SAH3Y] UL FIEAH S SAAY. FU
A dge AN A GVBY, SHFNE A7 S ET Y] FHAEY
(509 total complement hemolysis, TCHsy, %)ell tH3k # A €-(inhibition of 50%
total complement hemolysis, ITCHsy, %)=4 YERHAAT AN 2702+ AW
A Frd A9=7A91 PSK (polysaccharide-K)E AFg3to] 8] 39 oHFig. 3-3).

ol

e

(th) Tl Al 9g BAA &4d3sls v

wAA &4 A2E F3dl7] fd GVB buffer®t Ca o]0] Aejgoz
AAEY Mg EGTA-GVB  buffer, Ca” 3 Mg~ o]<o] =5 AlA" EDTA-GVB
bufferg& AlZxsto] Alm 9 NHS$ 77 £33te] 37ColA 307F WA H T 7
Hhe-ole 37TolA 603t AR BAE @43k 4713, PBS 25 mLE 71d F
2,000 rpmol Al 1083 YA EE 8] e HE 412 nmoll A FFEE FH3t] TF&E

S AT oA BAA 25t vdsitheq. 1)

J

i

o)

NHS (50 mL) + GVB7(50 mL) + Sample (50 mL)
- Preincubation at 37°C for 30 min

Reaction mixture

- Add 350 mL of GVB"
- Dilution (107160 folds)
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- Add 750 mL of GVB™
- Add 250 mL EA cells
(10° cells/mL)
- Incubation at 37°C far 1 hr

Reaction mixture

- Add 25 mL of PBS

Supernatant Precipitate

Read absorbance at 412 nm

TCH= of control - TCH= of sample
ITCH=(%)= x 100
TCHs= of control

(eq. 1)

Fig. 3-3. Assay procedures for anti-complement activity.

K

(Zh) 229 HIHd7|GEol o3 BAA &4 d=e A

HAA @43} 42 el 9% 239 WIH7|d-sS Morrison ¢ R
wte} 2 A3tk GVBT buffer, Mg -EGTA-GVB- buffer$ EDTA-GVB  buffer
of 747} ARl A AA o AEE THoR E3tste] 37°CelA 30E1F vk
Azl 3 Yzhakdch wke-olS- barbital buffer(pH 8.6)9] &lA1# W& 1% agarose
gel plate (5x5 m)e] welldl 5 mLA loading3}al, 4°CollA] °F 3417 FoF 12 H7]4)
(75 mA/plate)s AA8HA T ©f
Aol Al 4°C, °F 15417 =or 2%}
bromophenol blueZ °F 102 1+ 4

A Caol @Azt o 52 BTt

=

£ 1% anti-human Cs7} ¥ agarose gel plate
A7195(25 mA/plate)S AL AME gelS
B

% gasle] Z 7 (precipitation line)S ¢13to.

2o AXEA oFE F23arA mouseol A
53 WA ¥l macrophageet FUAM XTI Colon 26-M3.13 melanoma
BI6BL6E Z+7b 1x10° cells/mLe] %22 7

43 3 flat-bottomed 96-well
microplate®] 100 mL# #5313 A8 vE=2 2AY B F8 AA v ARE
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ZF wellol 100 mL® #7Fste] 37T, 5% CO, v 7|0 A 34 7F v kst 24 A
F5d wE A¥ 549 E3}E CCK-8 (cell counting kit-8, Dojindo Co. Ltd.,
Kumamoto, Japan)E 5% 343t well @ 50 mL® 7F3t & 37°C, 5% CO: vl %

71l A 307608-7F WS- A1 7] 450 nmoll A S FEE =A 3 )

6) B¢ 78 939 cytokine 4=
(7}) Macrophage Hj] 9Fef o] 1]
PBSE ©]&, 05 mg/mL ¥%2 XA o A5 &< RPMI 1640 7}t

o] 500 mg/mLolA 02 mg/mLY %27t HEE 3MFER dE A3k
flat-bottomed 96-well microplate®] 100 mL% #=F3F%th. o 7)o BALB/c (%, 6
weeks) mouse?] 7ol 5% thioglycollate medium 1 mLE F¢3te] 724]7F F<F
S 59 macrophage (2.25x10° cells/mL of RPMI 1640) 100 mL& 7}8 3 377,
5% CO2 vl 7]l A 244)12F w3l Th(B4). vl F5 F 1,500 rpm, 4TColl A 5%

AR et AlEuie] 150 mLE 3] Fstal A Fol f:¥ cytokined]

3

il (

o)

(\}) Sandwich ELISA®] 93t cytokine =4

Macrophageo] 28]  A4t¥ cytokine®]  ¥#S sandwich  ELISA
(enzyme-linked immunosorbent assay)ol 28 24339ttt 2 cytokined A=
coating bufferel| 3433} flat-bottomed 96-well microplate®] coatingdt - 4To]
A 12412 WA 8T Coating®] €3 ¥ microplate™ washing buffer (PBS with
0.05% tween 20, PBST)E o| &3}l 324 Al 2l3}al, assay diluent (PBS with 10%
FBS or 2% skim milk) 200 mLE 73t 1 AZF &2k WA|ste] FA7F 24 &<
well -2 blocking®91t}. Blocking 9% % 7 well® washing buffer® o] &3}
of A} 33 AlAetar, Zb welll d& 3
cytokine) @ WAM W FHE 247 50 mLA EF3ATE o] & A2 A 2417 &
oF W3k v}e washing buffer® A& 3} detection antibody (in assay diluent)
100 mLE X 3fe] A4 1417 W3 & 3 A 23Tt Enzyme reagent
(avidin-horseradish peroxidase conjugate) 100 mLE > 2] 3}o] A=A 3083 2
A7zl & substrate solution [tetramethylbenzidine (TMB) and hydrogen
peroxide] 100 mLE 7}3le] Aol 3087F wheA)1zl 3 50 mLe stop solution

[(1 M HsPOs) or (2 N HoSO)IE AHElske] 450 nmolA SFEE FH43A T

it

3l # 5% Z(recombinant mouse
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(7) A A& Aze] o)k FUdME A& 5 (NK cell activity)

EdgdozZHE AAZ Taro-4-1 v A EZ BALB/c (6 weeks, ) mouse®]
R HE AWFAbsta 3¢ | AFET Mew AAAA Fdowm wA
(spleen)S A ZE3}A Y. Stainless steel meshE o] &3] PBS ArollA wka(100
mesh) 2 o] 21200 mesh)dte] v FAEE & 53T} 0.2% NaCl 5 mL-g 15730%
Sk vhste] E51E A¥ETE wEsta FEA AR 2733 AFH F AEFTL
1x10° cells/mL7F ¥ =2 A3 o] effector cell? AF&3F%th NK cellel o3k
Aol B FUAME YAC 18 target cell2 319 round-bottomed 96-well
microplate®l] effector cell¥} target cell®] W|&(E/T ratio)e] 100, 50, 25¢] ¥ &=
ZA3 ] 7FsFl. 37°C, 5% CO, HlSk7]o Al 6A17F vk 3 effect celle] 23l
of 93] target cell2%H 8% lactate dehydrogenase (LDH)9 WHAjoks
Cytotox96 (Promega, Madison, WI, USA)E A}&38}o] ZA3AE NK celld] T
Al el e e Al o]al] ALt (eq. 2)(55).

o
Ay

NK cell activity(%)

= (A A A2 7/ (F o 28] F-A A28 7)1x100 (eq. 2)

o

) F&FAMxE gk &de] €74 (Anti-metastasis activity)

Awe ol &AL Hung)el wHE deld FHEAEFQ melanoma
BI6BL6E o] &3t AdAFE FU& do] ZdS o &3l Agd 93 FFdo]
95 ##317]) 93 BI6BL6 lung carcinoma (271093 BALB/c mouse®] ™
FASE AL, A EE ¢ AT 244 74 w=EE AN FASAY. FEHE 4
o H mouseE AAMA|F|aL, EgAMESY HAH7IHAQ HE A3l Bouin's
solution (Sigma)elAl dold FU¢g AAHAZ %] colonyZE A <F3)
ATh Azl & FEFdo] A TS T Uxad vl AbE3)
SATHE6).

2. 4% 9 aF
7. Egbe] AAFA g Ao o éﬁ% | @ A9 AA
(1) &v¥ mitogen % 0

B¢kl £A5E WdEY A%

2
9]
—
<
3
jtje]
o)
to gt
o,
oty
ol
o
_1>~

AEs7] Y8 L Eds 42 100 ¢
2 AHAH (slicing)dtar 2+ &) 1,000 mL(EF, 95, 50% ethanol, ethylacetate,

O
buthanol® 1 N NaOH) &o = 7+7} $%3 % mouse macrophageel| gt g4
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Table 3-3. Mitogenic and macrophage-phosphatase activity of each solvent

extract from the roots of Colocasia antiquorum Var. esculenta.

Mitogenic Mitogenic activity Macrophage

activity (A-P assay phosphatase
(MTT assay, %) <FCS>,%) activity (%)
Cell free 0£15 0£28 012
Saline 10017 10016 10013
LPS(100 xg/me) 318+23
LPS(10 g/ml) 394£38 265+24 325+34
ConA(B pg/ml) 690+43 284+31
Cold water 322£23 425+85 345£15
Hot water 284+32 399+39 301+22
50% Ethanol 98£15 12028 89+14
Ethylactate 123£19 101£30 113£18
Buthanol 135+4 132+44 12119
1IN NaOH 235+22 288+42 245+11
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Table 3-4. Anti-complementary activities of several organic solvent extracts

from the roots of Colocasia antiquorum Var. esculenta

Anti-complementary activity (ITCHso, %)

Solvent

62.8

Cold water

67.9
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c
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fluorospectrometer

Fig. 3-4. Assay of intestinal immune system modulating activity by measurement

of bone marrow cell proliferation.
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Fig. 3-5. Intestinal immune system modulating activity of water and several

solvent extracts from the roots of Colocasia antiquorum Var. esculenta.
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B g dge ¥ 2 A

(1) B¢ f0 2ohge] 2 2 ANEA
Oh B fd 2ge) 29 9§94
et WgBy tgAe) 549 F3e

Asta, ol w¥E xug 8 Heleix)
2 o%

& wfstar 3u] F-u)o] WEE o st

Ao AdAEE HAERES AASY] 98], EEE 20,000 UY a-amylase (Sigma,
from barley malts)E& 2|3tk ol#A 747 A€ WY 55 2 §4HE F
S&ol 4v] §-3]9] ethanols 7hste] AAAZ 5, AH, 74 8 FAAXE AA
x2ty 8 F(Taro-0)¥ 2448 209 & F(Taro-E)& AATHFig. 3-6 Fx)

The roots of Colocasia antiquorum Var. esculenta

Cold water extraction

a-amylase treatment
80% EtOH precipitation 80% EtOH precipitation
Dialysis Dialysis
Lyophilization Lyophilization

Taro (Crude Polysaccharide Frac.) E-Taro (a-amylase treated)

Fig. 3-6. Preparation procedure of crude immuno—stimulating polysaccharide from

the roots of Colocasia antiquorum Var. esculenta.

= zug FEe) 3z x2A4S 43 A3} Table

3-5¢ uYERE wRe} o] FAW 77.19-81.07%, AHdW 15.78-20.05%6, WA

0.90-1.322%6¢] Z4& Hom 1 9 KDOEHo] 144-2.25% &5+ A4S B4
CHTable. 3-5). E¢te] v 8 Taro-09] ©] &2 AA 1 kgd 668 g& KAt

Bl zud Taro-09 EAhXE Zubd Taro-EE 7HE31819]  alditol

acetate 2 A E XA GCol| o8 FAEe xAS AyE Ay Table 3-5

of Yeht nle} Zo] Taro-0 FH-L galactose”} 80.3% = 714 &2 v&= 373}

A ™ mannose 13.6%, glucose 4.5%, arabinoseE 1.6% &3 A

*]vl AR AN
Taro-E 8 galactoseE =2 U&= T3 H(67.6%)2 Taro-03 FAF8FA A
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9k arabinose, mannose ¥ glucose? FA 2 tha Aoldt AyE HAY o= AE

A A2 HHoz AL a-amylasex g A, &

ME i Agor e Fo Yy dd
B¢ 8 2ud E9 taro’} arabinose$} galactoseE ¥ W& 2 -3}

I s A = EE 0|59 arabinogalactan FE] = EA 714 o]

vz olE Aat &Adtr] s B-glucosyl Yariv reagento}e] ®FSAlS 7 E3TH

UukA © 2 grabinogalactans IS AEoA FE WA= UPFe dFEoR T

=
z7) Exo] whe} 19, 19, 2 7|efgon FHA

Table 3-b. Chemical properties of the crude polysaccharide fractions,

Taro—-0 and Taro-E from the corns of Colocasia esculenta

Colocasia esculenta

Taro—-0 Taro-E
Chemical property %
Neutral sugar 81.07 77.19
Uronic acid 15.78 20.05
Protein 0.90 1.32
KDO 2.25 1.44
Component sugar %
Arabinose 1.60 16.30
Mannose 13.60 9.50
Galactose 80.30 67.60
Glucose 450 6.60

=

I3 arabinogalactan< =4} (side chain)ol arabinosyl oligosaccharide?t7] & %k
= (1—4)-B-D-galactan +H=Z F49 99&, IHS (1-3)-B-D-galactan 53
of galactose® Cs 1A A galactosyl S  arabinosyl TH7]E zZh=

arabino-3,6-galactans, 2|32 7]E}E2 arabinogalactan =S  ZEi=  pectic

—

polysaccharideEZ A& 3t} B-Glucosyl  Yariv  reagent  [1,35-tri-(4-8
—-glucopyranosyl-oxyphenylazo)-2,4,6-trihydroxybenzenel|i= arabinogalactan % 2]
T4 ¢] arabino-B-3.6-galactan3} Ho]d oz ukgdte] A4 HAde JAdh= AL

= ¢ vH(Fig. 3-7 Fx).

- 140 -



p-Glucosyl Yariv reagent Type Il Arabinogalactan

ED
" Jp
0 ;
~ i
I > -
. 8
]r ] Specific 2
v‘*‘“ i biF:1ding g

1P
@ 3&
l (1-»3)-p-D-GALACTAN

Formation of red precipitation area

Fig. 3-7. Scheme of the reactivity between arabinogalactan and B-glucosyl

Yariv reagent.

ol v} EolAom whgele fAgh I Ackor d#A Qonmz olF

o] &3] taro &} B-Glucosyl Yariv reagent®] single radial & ZHAHS 33+
. Fig. 3-8¢l "}E}‘r} npe}l ko] #F arabino-B-3.6-galactan®] gum arabic
e By For, tarod 4% ojwd A

s R ko) E}E}H Eg %EH taro @ Ao]% M¥ arabinogalactandl

O%F

@ Gum Arahic
@ Control 0.62ug)
@ Gum Arabic @ Gum Arabic
1.25py (2.9ug)
® G;rlr]l"ﬂ;ahlc & Taro Fraction

Fig. 3-8. Single radial gel diffusion of the crude polysaccharide from the roots
of Colocasia antiquorum Var. esculenta. with B-glucosyl Yariv reagent.
B-Glucosyl Yariv reagent has specific binding affinity to arabino—3,6—-galactan.

Gum arabic was used as a positive reference.
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7t wEk #ge] FUhEsE v R 9Ed ATE Hvh dH gaxe FE
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d& Bt ol e A2 Taro-E
gto] EAAYE P37 Wil F Thel BeEE dHE £4
TEE A5 Edste B mae] Al 9, i Aito]l 45
ﬂ%ﬂﬂi o] 1 e} Taro-0¢] A8k FuA 4} e @48 Yeds A
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=
2 A9e Agstad g

a- amylase A}
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3
g 0100safmL
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0 T . ]
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Fig. 3-9. Anti-complementary activity of the crude polysaccharide fractions,
Taro—0 and Taro-E from the corns of Colocasia esculenta.

PSK is a known immuno-active polysaccharide from Coliolus versicolor.

9] 9] Fig. 3-1004 A A8k npe} o] A A
% tt. DEAE-Sepharose FF (Cl form)® anion exchange chromatographyS A3
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g A, 149 vEFHEE(Taro-D¥% 7719 FFFE(Taro-2 Taro-8)& & + AU
thoolugEAe FAE g xvige £ R

oA o] T ol

stepwise gradient= &% AlFAoF |7} &ol3t2= 0.05 M, 0.1 M, 0.2 M, 0.3 M,
04 M, 05 M, 20 M9 NaCl &Ho=z 747} &Z3Ar) Fig. 3-10¢] et nlet
FENAE W 533 peak patterns Mo ™ %Q
ot 2y AAF R FRTFE &5 v FFFE(Taro-D¥% 0.05 M NaCl &

2 (Taro-2), 0.1 M NaCl &3 ¥ (Taro-3) ¥ 0.2 M NaCl (Taro-4)°] =&

2ol 7} ARE 7 2 5%

T FEE W 3 a1 E NaCl £ &9 FRE AF F8& Yo
U B8 peak FHE Wt 2eu o]5 ¢ chromatogramS A A3t peak
= ANEZF FERAY 5 AMoE FAAEo] 9o HAEH MAEHo] ol
ol AMFE F THH IH polyphenold IFTEEC] 5 FEHAAA 4t F
IR RS e
Neutral sugar 2.5
4 ==es@ens |JrONICACH
— ¥ = Protein
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o o
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© R —— i
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7] ¥ Z
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fj[ — 0.5
I
[
4 ~= 0.0
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Fig. 3-10. Anion-exchange chromatography of the crude polysaccharide fraction
isolated from Colocasia esculenta on the column of DEAE-Sepharose FF (Cl
form).

The column was eluted with DIW until sugar was no longer detected and then eluted

with 0.00 M ™~ 20 M NaCl solution by stepwise gradient.

oA o5 AAH 7 HAES vHdeR FEHA dHdom WSS

=243 Ay} Fig. 3-119] vebd ble o] 7 dRso 9 Exoa] nud =
= 601'35]-7‘(” %}\é% E?}gt’:] ]J—]'le O]T‘f Qﬂ_@ﬂ%/\é%g% PSK (:ll%‘tﬁ}ﬁ‘ﬁ‘gﬁ 8
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o= eyt olH e 4L HEARSY &4
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Hals A, o)F AAARAS YalAE 02 M NaCl €& @E<¢ Taro-47} 7%
At Aoz FekE AT}

buffer (pH 55 % #H3A3H Sephadex G-100 column (2.5x90 cm)ell loading3}ar
&Y bufferg o|&3to] &

2 23839 cHFig. 3-12). ©] 5 Taro-4-10°] AAEe & = WA
5 et ng Ed @4 v HF AA dFo® shal o] 59 of AR&
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Fig. 3-11. Anti-complementary activities of subfractions obtained from

anion—exchange chromatography of Taro-0.

UThe Anti-complementary activity was expressed as the inhibition of 50% total
component hemolysis by Mayer's method.

2>PSK, a known immuno-active polysaccharide from Coliolus versicolor was used as a

positive control.

The data were expressed as meantSD of three separate experiments.
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325l
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ehi=

Absorbance
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1
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Fraction humber

Fig. 3-12. Gel filtration of Taro-4 fraction on the column of Sephadex G-100.
Taro—-4 was subjected on Sephadex G-100 column (2.5x90 cm) and eluted with
50 mM ammonium formate buffer (pH 5.5) at the flow of 0.2 mL/min.

(3) B@onty FAY W@y thael Heh4 54
A AAGAA e F&F} DS HAY Taro-4- 18 &% 2 #A4FE
Ast7) Astel HPLCE B8 A%k, 3099 B peak® Heiel ©
A AAHDEE FART dgor], EEE

4 A3 A 7] 200 kDag] vhgAld e & 5 JATHTig. 3-13).
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Fig. 3-13. Elution pattern and MW-determination of Taro-4- 1 purified from
Colocasia esculenta on size exclusion HPLC.

HPLC equipped with Asahi-Pak GS-520+GS-320+GS-220 linked columns.

B AAE v Taro-4-1 9 Ak 354 &
I 2 Taro-4- 12 AT 64.4%, 243 35.6%=2 T35 o] dglon dutba o
2 e FEEAA HAEye 9@id 2 KDOEZE2 gHrsfal A
Taro-4-1 & 7}5&38138le] alditol acetate f+=A= Agsta TGS F43 2
3}, Taro-4- I & mannose, galactose ¥ galacturonic acid (glucuronic acid)& Z+7}¢
19.2%, 38.9%, 35.6%% & W]&E i3t AN o™ (Table 3-6 2 Fig. 3-14),
1 9] arabinose®} glucose’t Al AEH AT Taro-4-19 F43F Zye} B
o] & HAEE e BEAY EACM A W, o5& 1xE A ¥

\jOl

mannogalactan, <-2 galactomannan®] AHd@o] ZA3Ho] Q= ez &4 7}

AL A AR,
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Table 3-6. Chemical properties of Taro—-4-1 purified from Colocasia esculenta

Chemical composition (%)
Neutral sugar 64.4

Uronic acid 35.6

Protein 0.0
KDO-liked material 0.0
Component sugalr2> (Mole%)”
Rhamnose 0.1

Fucose 0.0
Arabinose 1.7

Xylose 0.3
Mannose 19.2
Galactose 38.9

Glucose 4.2
Galacturonic acid+Galucuronic acid 35.6

YKDO means 2-keto—3-deoxy—-D-manno—octulosonic acid.
“Monosaccharides were analyzed using alditol acetates.

“Mole% was calculated from the detected total carbohydrate.

6840000
g'i
= D
P
o
8-:
531.0000 =
cq“
[<F]
(S ]
= L
< 378,0000F o]
i © 0
= <L g
< 3 5
uwy
225,0000 - =23
fUWJJL }
72.0000 +
0.00 5.00 10,00 15,00 2000 2500 3000 3500

Retention time (min)
Fig. 3-14. GC chromatogram for the determination of sugar composition of

Taro-4-1.
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ol AHAAEGA &4 dF Taro-4-19 F-F54

(1) Taro-4- 1 €] methylation analysisol] ¢]3F Fa ZAghak2] FA]

el tx E40 dojA "o A e
= AollA M Fed #4o= 4HA Qvh. dAE gl w4 E A
nucleotidet} amino acid®] A}e]ell phosphodiester Z3§to]y peptide 2 $Hamide 2
olgts TLE ZFFHOoE AZAE o whete], ot 7AAG Aol
3, 14, 126 59 Aol 7Fedty 7 7Y ©addA FA49 R =AY F
A7) wiZol B A Expel vl x sAe] oy wEkA A
e g2 54 gl o] 7 T8 stepol#tal & & k.
Ao @Wol AREHE methylation analysiss Z 3ol Fostx &
hydroxylE methyld}atal, 7FFE88te] H82 02 methyld ¥ 7499 rings
Mgek 3 Folgli= hydroxylE acetylationdte] GC-MSE ©|&, fragment ions
At x5 rgste B3g Ao

Fig. 3-15 % 3-16°14 ®& nte} #o] Taro-4-19 BFHATF F2e 43}
31} methylation ¥, GC= #2473} total ion chromatogram-2 2213t 7+ peak?)
fragment ions GC-MSE #4319 ow, ol59 AxE E3Hste] Table 3-70]
A At FA x4 Feste] EAE T

T-Galp

3-Galp
2,4,6-Manp
4-Manp i
23 Ga"" 2,6-Galp

LWQM‘D SGGW

Fig. 3-15. Total ion chromatograms on GC-MS of partially methylated alditol
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acetates of Taro—4- 1 purified from the corns of Colocasia esculenta.

Table 3-7o 4] Hi= vle} Zo] Taro-4- 1= & 10 =9 937 A3o] Fols)

I dR o galactose 2% % mannose Aol L vjgR FAHJT. ES

)

galactose Zt719] A% terminal-Galp”t =& H|&(U84%)Z AZFH A= © o]z 3l
Al e vstgA whdte] £A3F= galactose’} Zow, wlA = (side chain)ol
galactose & o] £9] oligo"o] ALEZ FX 9 galactan©] Woju}zl Aeid-s FAE
4 AT}, 3-linked-Galp9t 2,3-branched-Galp 2 3,6-branched-Galp7} =& H|&
2 EA3= AL ZRE galactan FH 2 43} side chaine 1-34& o= A4
H galactose cored] Co ¥ CeY A oA B E galactose’} Ex 5o vH|shy =
@4s FARE FAY AT

Table 3-7. Methylation analysis of Taro-4-1 purified from the corns of

Colocasia esculenta

Glycosyl Position of Deduced Taro-4-1

residue methyl group glycosidic linkage (Molar %)"
Arabinose 235 T-Araf’ 11
Galactose 2,3,4,6 T-Galp 48.4
34,6 2-Galp 0.9
24,6 3-Galp” 22.0
3,6 2,3-Galp 3.2
24 3,6-Galp 0.7
3,4 2,6-Galp 0.1
Mannose 2,3,6 4-Manp 3.4
2,3 4,6-Manp 0.3
3 2,4,6-Manp” 199
Total 100.0

UCalculated from the peak area and molecular response factors of each partially
methylated alditol acetates in GC and GC-MS.
2>T—Araf means non-reducing terminal arabinofuranoside.

3>3—Galp means 3-linked galactopyranoside.
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4>2,4,6—1\/[anp means 2,4,6-branched mannopyranoside.

* Terminal-galactopyranosyl residue
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Fig. 3-16. GC-MS fragment ion patterns of three characteristic linkages
Taro—-4- 1 purified from the corns of Colocasia esculenta.
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(2) Taro-4-1 ¢ "A7Zx di8a 9% d54 2aAg @ EH4EH

(7}) Exo-a-galactosidase #|2] @ 24

U ariake]l EA 7|Qlste] AATEE 3 ¥l 48 F e ROl
Mol x| goerm k4 e Baxied] o WS
AT Z2E qrEste] HEHow dA rxE FASE A
2 dAFdAeE &4 b Taro-4-18& 2% 848 A3
23} AF kA k. Methylation analysis 23 Taro-4-1 E‘r‘%oﬂ‘: th4=2] galactose
SH7F EAFTE dS5d F dAenE S FEe A7 E AT HA o
2 Exo-a-galactosidase (exo-galase)E *#]3}lal Superdex 75 GL columns ©]&
HPLCE A3 Ao, Fig. 3-17¢] veps viel o] AG-1 R AG-119] 27] fFo=
g 4 dATE Exo-galase A glol oz o] AHATE AMENE Ed WYy &
At Taro-4-1 %9l side chain®] a-galactan®. & EA3FaL ¢SS el A 315 o
H E3] o]E0] a-(1—3)-galactano.Z A4S FEIT 5 Ut

Y exo-galase X ol A= £A3= galactose ol W3] HjHow AL
ko] galactoseqte] =], o] 83k AMES galactan side chain®] FF3jo] W]
A g2 oligod FHE AIFHol o, FHolA irE EAE FERE EA4TE
golA 31Tl Exo-galase:™= a-glycosidic linkage = AZA¥  galactopyranoside
chainol| /] W& 9A  LAFE  IFEXA galactoseE  AAZY] monomer
galactopyranoseE WFSEZ THEo] U= exo-typed f4dH dwtdoz vt
B A o2 B g9 edE97 24 Aof(steric hindrance)E wro} w4 2
o] B F-9ol o]2x] ¥&A 1 webM galactose 23] HAdE a7t o]
Aoz &4 Yt
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Fig. 3-17. Sequential enzymatic digestion of Taro—-4- 1 for structural characterization

and elution patterns of enzyme digests on Superdex 75 GL.

(1}) Endo—B-(1—4)-mannanase 2] ¥ 4

Exo-galase *¥] & 1EAZ Yol AW AG- 12 Endo-B-(1—4)-mannanase
(endo-mannase)Z A=} X 2|33l Superdex 75 GL columng ©|&3}o] &3k A}
Fig. 3-17°] vtepd nviep o] ojw gt sz dojubA] o} BM-1 3}ute] peak®
et AR o 4 AdelA FHE FA4 S mannan chaind 14 2%
oz Ao glon ol5 F HF-H9 mannose I TUE 271He] SHE 4~
3t Aoz oFFu. wWelA endo-B-mannanase A AEZ BAEH FH
mannan® SA 02 3] T-x4 YA FefE ol Hdo] Ago] AFE FAL

2
T AT

AA A= &4 9 Taro-4-19] AA T2 F4

Egro] WodstA b Taro-4-19] methylation analysisell ¢]3F 23] 2ok
o A3 2xd¥el EAAHE HAHe AH Ao ARE ngom FAH
Taro-4-19] /%= AAFZE Fig. 3-18l =483 npe} 2l Taro-4-19]
AbEEe oF 200 kDad] ©HEAIE, AA of 12000719 Yo FAEe o w
A olge] AA WA FEE dSste te AV e n®E of 1/30% F45he
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Fig. 3-18. A possible structure of immuno-stimulating polysaccharide, Taro-4- 1

purified from the corns of Colocasia esculenta.

Squares with dotted lines indicate a characteristic linkage in Taro—-4-1.

g Ed §d gde WA A= 24
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AAe] 27] #d "Hojol glo] Tad Jds FHstal = BAAC tisle]

Ed v @43 JRE 2AH3 7] 93 Mevere Wl uwel FgrA A4S =
AstAv. A NET 2= SAWA(Coriolus versicolor) 3 W9 &4 tdA

¢l PSK (polysaccharide-K)& A}&3F3 o™ (57), SANEZToEZH AlgE H73
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zt A mel A8t ss s 23, Taro-4-19] 1,000 ng/mLe sxolA Fd &
EE 7HE AUzl Fske et dEA g4 e BAv(Fig. 3-19). AU E
%l PSKe A A= Alds s dggs o)y, dukdg o s 1000 ug/mL
o] FIool M 50% ol’del Al #d-e et tRAlE 2 ofAo]l SHHL
2 A" deA Q1] w2l (G8), Taro-4-1¢ WAA &4d3tso] ¢+
S = AT B AR Fro AolE 288 A3 Taro-4-19 &4
o] ¥& gEdde & dv

5100 pg/mL
B500 pg/mL

60 - bg/

=1000 pg/mL

50 -
40 -

30 -

20 -

10 -

Anti-complementary activity (ITCH;, %) b

Psk? Taro-4-1

Fig. 3-19. Anti-complementary activity of Taro-4- 1 purified from the corns of
Colocasia esculenta.

1>Anti-complementalry activity was presented as the inhibition of 50% total
complementary hemolysis by Mayer’s method.

2>Polysacchalride K (PSK), a known immuno-active polysaccharide from Coriolus
versicolor was used as a positive control.

Values are the mean of triplicate=SD.

(W) BAA 2435 d2o A=
D FuA gge] nA
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© Taro-4- 1§ Uz 54 FH28 AT wAdA FuA 24& 54
aFlth Fig. 3-200014 H= wkel o] Ca 7 Aggow AAR wgAdA =
Ca" 3 Mg o] R&F EAlskE 712 W&l Wl 1,000 ug/mLolA= oF 60%2]
48 Holow, 500 ng/mLelstelAe w438 &g Aaste EAS HIYAT

o] =A<l A FAHACE g, Ca @ Mg EF7F AAR WA A

= 70
ES = GVB-~-
g 60 - —— Mg*~-EGTA-GVB~
T —&— EDTA-GVB~-
=
= 50
g 40
w7
Le
3)
g 30
=
E
£ 20
H
o 10
5
b=
< 0 . - ® - s
Psk? 100 500 1000
Taro-4-1

Concentration of sample (ug/mL)

Fig. 3-20. Effect of calcium and magnesium ions on the anti-complementary
activity of Taro-4- 1 from the corns of Colocasia esculenta.

(A) GVB™ (Ca""and Mg")

(B) Mg "-EGTA-GVB~ (Mg only)

(C) EDTA-GVB™ (divalent metal ion free)

1>Anti-complementalry activity was presented as the inhibition of 50% total
complementary hemolysis by Meyer’s method.

2>Polysacchalride-K (PSK), a known immuno-active polysaccharide from Coriolus
versicolor was used as a positive control.

Values are the mean of triplicate=SD.
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(A) GVB**
(B) Mg *"-EGTA-GVB™
(© EDTA-GVB™

Fig. 3-21. Cross-immunoelectrophoretic patterns of Cs; converted by Taro-4-1 in
the presence of Ca' ion.

Nomal human serum was incubated with the sample in GVB (A),
Mg -EGTA-GVB (B) and EDTA-GVB (C) at 37C for 30 min. The sera were
subjected to immuno-eleltrophoresis using anti-human Cs antibody to located Cs

cleavage products.

(2) BE& 7 v AE 54
Mouse?] E7}o wH¥ #g3t UM ¥ < macrophage?t FdAEF2 Colon
26-M3.1 % melanoma B16BL6E ©]|83}o] Taro-4-1 ¢ Aol thel 23 =7
FE5 A8 1x10° cellymL® =48 $% 2 dwkA¥Fo] Taro-4-1 02 1
gol A 500 ng7hA & vrFdh smE shsko] wike & Ao AEARE e
oW 1 A¥= Fig. 3-22 B 3-230] yERd vke} 2 Aol A AA g nbhel 2ol
QAL B FEle 542 vEtuA @skew AR Fx 9F 27166 ng/mLolA

= oFre) A S BarE B E v
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Colon 26-M3.1
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0.0 T T . T T T T
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Fig. 3-22. Cytotoxic effect of Taro-4-1 purified from the corns of Colocasia

esculenta on murine peritoneal macrophages in vitro.

B16BL6
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Fig. 3-23. Cytotoxic effect of Taro-4-1 purified from the corns of Colocasia
esculenta on Colon 26-M3.1 and B16BL6 cells in vitro.
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g, 7t A3 FEelA] Colon 26-M3.1 ¥ BI6BL6 AlXF R5F A9 AbHe
k) x %Q}W(Flg -23). Colon 26-M3.19] A% 500 ng/welld] vz 4=
Aol AasHe A4S Hedded, oe s ®2 A5 =40 o8 Apdo]
g HFAHAA T, o] E AHAQ MESAe A= ZES U)ol oy
Ayt o] el AFNZEE Taro-4- 12 AWAY 2 FEAEF o] AELsE
e UERA o upeba] RAlEel sl AR A Al 2% ke
< fles AT AT

(3) 2] Al ¥ (Macrophage) 2] cytokine AAboll w] %= 3k
Macrophage® AMtolu; o]EA & &2 AAS = HAAA o8 7} cytokine

& TH|ste] AFAYS A, ol e WIEEe FHEQ e o=
AEZZA, FAAA e §flzTte] v Fo]zd Wzl AASHY, FFAL A
= ARAQ A EA-S veRE =3 TLR (toll like receptor)el] ¥F-&-3F= =2
(LPS £ H¢E)S macrophageE &733tste] THY 9 B AlX9 52, 23 %)
£& A% WAz @43, nAE Add U o] S 23 HodnkeS =4
s 4 9l IL-1, IL-6, IL-10, IL-12 ¥ TNF- a9 22 cytokines A4Hskr}ar

&H A ATHB63).
IL-1, IL-6 % TNF-a+= macrophage®] ]3] X% +=
7z

A At wE GFukge lojx FFAHQ dEs e 9%
o] Z7l¥E Aoz dEA dr) IL-6% IL-13 FTdo=z z&3te] T Axe B
Axel 2o #osty FJUadrt duty HuHEgoen TNF o= E4 G4 ¥

of ek MxsAda & nlolef s zHgo] laL
U= ol 7R AARESd R Fe% JEs dhvha &EA vk 3, IL-12+
NK cell®] &3 2 Thl typed WY Hb-$-S 53 cytokine o =4 A Lo}
2 AxA PyEde] g vhEAS Fol= ZES dvha ¢#A v =S
IL-10° macrophage®] ¢]3F TNF, IL-1, chemokine % IL-129] A S wAzx=
(cross-regulation)$Fr e 24 T ®Hizg- &g slo] lo th2alAze] F4 7] (T &
A BolHel dEnkg)S Adgtttar &elx dvh64).

T2 o AlgEel AHAQ A= 28k macrophage?] cytokine A4k

o

in vitrodl Al A3 Az &4vY Taro-4- 12 IL-6, IL-12 2 TNF-a¢9] A4Hs
FAE FAsAvh(Fig. 3-24). IL-69] 4% 1 ug/mL oo ¥ FEdAME ¥
T oEAQl = ALY SO #EEAT AR 4 wRAA A &
o] EE HAAR TNF-ao] AAA=24S A2 ©¥e Aoz verydrnh o ¢ g
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ANER nFo] yof B F vhFA Taro-4- 12 AT WA 9lojA
Frast @48 7Hd Aoz AlRHY oyt &5 2] 9% HA AR vEE
F ug/mLY Aolgl F&Hv) A IL-129 4%, Taro-4-19 19 ng/mL A& ¥

Rl
o

)
A s Y4 TV FAE Ko I ol wRoAE FHdxE
70%0°l sldste =2 IL-12 Aiks Sof. 2e Y 500 pg/mL F =
= & Bt O]—‘E Ed o v A7 NK cell]
243l 2@ Thl typee W whE F & %3+ cytotoxic T lymphocyte (CTL)9
GAdstel e AEuizid el glo] &8 ztode}t ANEH, 1 HEH vk
z7o] #4 pg/mL F29 Aolgt F3H= ARGt 53] IL-12% SAE &4
HAE AAAEE o= NK cell @4d3tol] AH Hojstnz g &4 Feo
a0 @OJ cytokine© 2 <] JomE Taro-4- 1 ¥ FAXNE E&Ho=2 7
3t ¥ A3 oA macrophageE Taro-4- 1 o
ofal 24AZF A=gk A, Aol WAMEY A Ay Bl Y= A5
cytokine 2. E {5 TNF-a 2 IL-69 A 2@ A%
Bl = IL-125 #2384 Atsls @4o] qittal s onz B8
0 Taro—4- 1 & AA|golo] 283l WAV 75 S (2 75 A
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Fig. 3-24. Effect of Taro-4-1 on cytokine production by murine peritoneal

macrophage.
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¥ A3 (NK cell activity)

NK cell2 9AH3E AAedo] gdan, &% dof o 759 5710%E #A
s dshy AETEA Solgrdel wa A A glol wielHa Az ¢
AZE AN A A7) 5e 2 HERA, o B4 4 NK celle] &

o.
7b =8 dade] e AsE 4HA AUrke5). NK cell2 v+ 5+ 7HA 2H-&7] %)
of &l #Edte Aow dHA e AA, A4 class T HLARIZME -3
AZA7E AE)= sAsHA] il vho] g 2o 7w 7

U A9 o] class [ HLAVE #ZAadolds AXE Aoz F438te] AA
3= 759, 24 NK cello] interleukin®t 722 cytokines #18]3}e] o] &0 93
Tc lymphocyte (Cytotoxic T cell-Al¥ a4 T#®Z ), macrophage (T2 A3E)
o Zol AAAME B Az g HPAd #A e e WA EEs 243t
A7l 7es Ztettar g vk wEkA NK celld %“374%1334“ gk @
dEE] 7| olefolr Al W H ] Frkel AR QA gl dvkal @ = ATHEE).
9t4 macrophage®] cytokine b A=18d A@ Aol Al o FHAE whep

o] E& F# vt Taro-4-19 NK cell A=+&A49o] Axt= Fig. 3-259F 72t}
Target cell (YAC-1)ol| th3l effect cell (splenocytes)e] H]&(E/T ratio)e o|&4

Q1 FFAE g HAeles et 2 A3, E/T=100014 7 S8ld 24

of ## o, 53] Taro-4-19 4-% 500 ug¥ 50 ngdl AlEs=olA thx

of wlal =2 &Aool FAHAT. EF HFAAE Fall 500 pgel LFE MU=
A

ATk o =W B o U Taro-d- 1L FEAEl UlF TS AAE NK

celle] Aol 71IFE HAAT F YUOH, BH o5 NK cell AF&A ] 9
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S gebd & T Aol AREHAY ol & Fd EF 3 ohdel Taro-4-1 9
ek a3 50 ng/mLe] vlwA AFolx 1 gdo] HHEe Aoyt 5T
A A TH
50
45 A HE/T100
OE/T50
4 A OE/T25
g 35 +
> 30 -
3 25
o]
[=]
£ 20 -
v
4
=z 15 4 T T
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0 Gy T T T
NT 5 50 500

Concentration of sample (uzg/mouse)

Fig. 3-25. Effect of Taro-4- 1 on cytolytic activity of NK cells ex vivo.
NK cells were cultured with YAC-1 target in presence or absence of Taro—4-

[ for 6 hours at 37C CO- incubator.

B) FEMEA gk Aol €74 (Anti-metastasis activity)

A NK cell activity A% 23 ¥s NK cell 2450
Taro-4-1& WB o2 BI6BL6E TEAEFE o83 HdPdes Zdolx ol
#48 48Uk A4dA3 Table 3-89 4 Bz nul9} o] A 8F Fo3lA)

) Z ol A= oF 100719 dold 9 colony”} &eld Wk 5 ugd 500 uge
2 Taro-4-1 & Eoﬂ?ﬂ Ao A= oF 22709F 18702] colony”| WA E o =M 2}
7y 78.1%, 81.9%9°] -3 o] &4 mHrt FlE AT

K2

Table 3-8 Inhibitory effect of Taro-4-1 on lung metastasis produced y rLuv.

inoculation of B16BL6 melanoma cells
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Number of lung metastasis

Dose Taro-4-1
(pig/head) —
Mean+5SD Range Inhibition %6
Untreated 99.2+13.2 867112 0%
oug 21.8+5.6 16727 78.1%
S0u8 3.83+1.3 275 96.8%
50048 18+3.7 14722 81.9%

Five BALB/c mouse per group were inoculated iv. with 4x10" B16BL6
melanoma cells and administered intravenously with the indicated doses of
Taro-4-1 suspended in PBS on 2 days before tumor inoculation. Mice were killed

at 14 days after tumor inoculation for evaluation of tumors.

3, 50 ngs Fold 23t oF 4709 Hdeold colonyZt #HlHOo2H 96.8%9]
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F2 IL-12¢] 9a) @AsEHE Aew & goevmF Taro-4- 1o <3

macrophage®] IL-12 A4bAp=tol] o]&f NK celld #4312 %, 7FH3l gAo] 2
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Ed2 BHl Y mATTtl A AFASE 8w 2 YA AR AR
I low Eghe] E =] W AdAFE FL boiling, baking, frying ¥ steaming 5

o] ke o w rhydar Itk B4 EAA M E 279 dAFE Fﬂﬂ*ﬂ
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