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SUMMARY

I. Title
A study on new product development with Cassia tora L. seed for

functional food.

II. Objective and Signigficance of Research

Cassia tora L. is an annual herb plant in family of Leguminosae, its seed
has been used as chinese herbal medicine. Also It has a merit of good harvest
with well growing up even in barren soil. The seed of Cassia tora L. has
been well known to improve various disease such as acute conjunctivitis,
night blindness, glaucoma, hypertension, habitual constipation,
hypercholesterolemia, arteriosclerosis and fungal infection of the skin. Major
components isolated from Cassia tora L. seed include chrysophanol, emodin,
rhein, obstusin, rubro—fusarin gentiobioside, physcion and anthraquinon
glucosides. It was reported that emodin and rhein had regulating effect of
hypercholesterolemia and hypertension, anthraquinon glycosides have
hepatopreotctive effect. Therefore, Casssia tora L. seed will be a good food
source for preventing of hyperlipidemia and hepatotoxicity.

On the other hand, Koreans used to enjoy drinking beverages made from
the roasted Cassia tora L seed. As a study about the utilization of Cassia
tora L., only the development a type of instant tea was reported and the
development of processed food from Cassia tora L seed is very limited
although Cassia tora L. seed is a good food source for functional food. The
purpose of this study was to develop processed food with the

hypocholesterolemic and hepatoprotective effect from Cassia tora L. seed



ITI. Scope and Contents of Research

1. Extraction of active components from Cassia tora L. seed and its
physicochemical properties

2. Effect of the extracts of Cassia tora L. seed on hepatotoxicity and
hypercholesterolemia in rat.

3. Development of processed food

4. Effect of Cassia tora L. seed supplement on the levels of serum lipid and

other indices of hyperlipidemic patients

IV. Results

1. For extraction of active materials from Cassia tora L. seed, extraction
condition such as extraction time and solvent volume were examined. The
contents of rhein and emodin were determined in extracts and optimal
extraction condition was established. It was also extracted soluble dietary fiber
and its physicochemical properties were examined. The viscosity of dietary
fiber of Cassia tora L. seed was lower than that of guar gum, but higher than
xanthan gum. Molecular weight range of fiber analysed by gel filteration
chromatography was 500kD over. Major sugar of fiber was xylose-mannose
and galactose, but uronic acid was not detected in dietary fiber of Cassia tora

L. seed.

2. Cassia tora L. seed ethanol extracts on carbon tetrachloride(CCly)-induced
hepatotoxicity in rats was investigated. Cassia tora L. seed ethanol extracts
significantly decreased the activities of serum ALT, AST and v-GTP elevated
by CCly treatment in dose-dependent manner, and significantly reduced
CCly—induced elevation of liver TBARS contents. Activities of superoxide

dismutase and catalase were decreased by CCly treatment, however by the



supplement of Cassia tora L. seed ethanol extracts slightly increased activities
of SOD and catalase. The activity of glutathione peroxidase in groups fed diets
containing Cassia tora L. seed ethanol extracts was significantly decreased
compared to that of the control group. These results suggest that Cassia tora
L. seed ethanol extracts may exert protective effect against CCly—induced liver
injury through the prevention of lipid peroxidation.

Effect of Cassia tora L. seed ethanol extract on the lipid levels in serum
and liver of rats fed high cholesterol diet was examined. The concentrations of
serum total cholesterol, free cholesterol, triglyceride and free fatty acid were
tended to be decreased in Cassia tora L. seed ethanol groups compared with
control group. HDL-cholesterol concentration was significantly decreased in
high cholesterol diet group and slightly increased by Cassia tora L. seed
ethanol extract feeding. The contents of liver cholesterol and triglyceride were
higher in high cholesterol diet group than normal group, but significantly
decreased by feeding of Cassia tora L. seed ethanol extract. Supplementation
of 05% Cassia tora L. seed ethanol extract decreased significantly the
activities of hepatic G6PDH and ME. Activities of serum AST, ALT and
contents of liver TBARS reduced by Cassia tora L. seed ethanol extract
supplementation but had not significance. These results suggest that Cassia
tora L. seed ethanol extract may exert a lipid lowering effect in serum and
liver of rats.

Effect of soluble dietary fiber extracted from Cassia tora L. seed(fiber)on
the lipid levels in serum and liver of rats fed high cholesterol diet was
examined. Fiber reduced the weight of Iliver elevated by cholesterol
supplementation. The cholesterol levels of serum and liver were significantly
decreased by addition of Fiber. It was also observed that the fiber increased

significantly  fecal sterol excretion. The results of this study indicate that



soluble dietary fiber from the Cssia tora L. seed was may exert their

hypocholesterolemic effect by increasing excretion of fecal cholesterol.

3. Beverage using ethanol extract and soluble dietary fiber of Cassia tora L.
seed was developed by examination of combination formula, quality properties
and sensory evaluation. The effect of dietary fiber purified from Cassia Tora
L. seed on the quality characteristics of the bread with rice flour was
investigated compared to hydroxypropyl methyl cellulose (HPMC), and xanthan
gum(XG). Dietary fiber of Cassia Tora (Fiber) showed the highest volume
expansion and the value of lightness in the bread with fiber was the lowest.
There was no significant difference in the score of sensory evaluation about
color. As a result of texture measuring by Texture Analyzer, springiness and
cohesiveness were not affected by the addition of fiber. But, the significant
decrease of gumminess, hardness and chewiness was observed in the bread
containing fiber. Overall acceptance scores by sensory evaluation of baked

bread with fiber were not significantly different from those of control.

4. This study was carried out to find out effects of Cassia tora supplement
on the levels of serum lipid and other indices of hyperlipidemic patients

The patients with hyperlipidemia were selected from diabetic subjects who
were admitted to Daegu Catholic University Hospital from May to Oct., and
were randomly divided into two groups; Cassia tora supplement group and
Placebo group. After taking supplement or placebo, Serum cholesterol and
triglyceride levels of Cassia tora supplementation group was more lower than
those of placebo group. HDL-cholesterol levels in the placebo group was
reduced, but those in Cassia tora supplementation group increased slightly. The

levels of Apo Al was also increased in the Cassia tora supplementation group.



The a- tocopherol content of the Cassia tora supplementation group increased
significantly (p<o.0ol) while that of the placebo group decreased (p<0.01),
The reduced level of lipid peroxide measured as TBARS was also observed
in the Cassia tora supplement group. In summary, the Cassia tora
supplementation can be lower the levels of blood sugar, total cholesterol and
lipid peroxide, while increase the levels of HDL-cholesterol and antioxidant
vitamin. It is suggested that Cassia tora supplementation can help improve
serum lipid status and therfore prevent atherosclerosis in hyperlipidemic

subjects including type II diabetic patients.
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Table 2-1. Proximate composition of Cassia tora

Crude fiber

Crude fat Crude protein Ash

Moisture

(%)
3.98
4.12

(%)
4.48
5.22

(%)

(%)
4.68
6.21

(%)
6.62
4.60

14.84
16.35

il
ﬂkl

o)
B
N
-

M
=
il

ol

s 2, 100% ethanolF& &

7 =3 50%

B

-

SEES
ethanol

4

e

= A9 o7t HA Skt (Table 2-2).



Table 2-2. Filteration speed

FAYA 2-44 10mesh 40mesh

100% ethanol “3-&24hr EV E" E™ E”
70% ethanol “-224hr E" E" E" E'
50% ethanol “-224hr E D”" D’ D
100% ethanol 7}€2hr E™ E™ - E™
70% ethanol 7} 2hr E’ E’ - E
50% ethanol 7}<2hr D D - D

DW 7}42hr D - - -

VE: easy  ?D: difficult

.

i
i
2
o,
=
b

l

e

24X17F A2FE N LS ®W, 100% ethanolF & -2 71.86°4 89.379] ®
2 FAE 50% ethanolF=4 9] Lgk 1131914 42639 9 Hrp =gkow,
100% >70% >50% ethanol F=H°] o= =drt, F3 F A= wE A
ol HW ZFAWAI} 42639014 89.37% 71 =il 40meshF&= A2 11.319014
71.860.% 7HE WA vEwew EHfAEC wE Lt FAWA >2-44
>10mesh >40mesh®] =2 & ¥tk agt> 100% ethanolF& <49 49 -6.859
A 275, 50% ethanolF& N 239404 44.94°] WA o™ 100% <70% <50%
=t E =] mE AolE B A AE -6.85
i1, 40meshF = 92> 2759014 31.832.& 7Hd EA UERR S
W B ro wa 249 A <2-44 <10mesh <40mesh® o= =gt} bghe
SudE BH 100% >70% >50% ethanol F&H] Fo 2 =2 AFE HA

al,
2o wEA = 100% ethanolFE N9 A SdM= SAHEAS bgko]l 7H o

Hi-r

ethanol F&9d9 £

A 10947 7 ok



24 FEH bgtol =A YERSTE 2A17F 7MEFE A Lk 100% ethanol5
Zdo] 714 =9ga, BT AZDAGFE Fgom agke 70%ethanol EAHA 3=

o] 7h4 vklth ke 100%

iy
oy

= Ho] 7 =9ka1, 100% ethanol &2 =}
ethanolF& o] 3781 A 464322 7} =%, 50% ethanolF& 42 1.38¢1 4
S586c® 7HE wgtom &ulol #AGlel FAAS bgkol M =Skt

(Table 2-3).

E

N
=

7t FEXAE FEEY &S Table 2-49F Zrh 247 A

_i'_
100% ethanolFE=2] F&°] 70%, 50% ethanol® .t 50%4 %= S3kil, 70%<k

50% ethanolF&=9 4%, T24WA FFE o7 50% ethanolFE&E2
x}o] &

2 AE R FEIASd &0 UM
ol v} 10mesh® 40mesh7tel &=

LrlEHFE 8 100% ethanol< 70%

e

_(')_
ethaol< 50% ethanol FolH o, 100% ethanolF&E2 F&2 1%
U T FH=EE vt B FAEAeE 2-44 Abo] o] Aol wlg Flo
, 2-44 7 40meshFE &3] &9 Aole A& ol

%



Table 2-3. Changes of color in Cassia tora extraction

Hunter
FEx1 L a b
24N B FE
100% EtOH &2 8=} 89.37 -6.85 25.21
100% EtOH 2-44 '78.93 -4.26 48.89
100% EtOH 10mesh 79.20 -3.24 49.63
100% EtOH 40mesh 71.86 2.75 46.02
70% EtOH S A A 76.27 -1.47 37.56
70% EtOH 2-44 16.57 30.62 10.70
70% EtOH 10mesh 16.61 31.30 10.72
70% EtOH 40mesh 19.23 2751 12.46
50% EtOH &2 A} 42.63 10.94 27.69
50% EtOH 2-44 18.28 32.33 11.88
50% EtOH 10mesh 16.57 30.83 10.72
50% EtOH 40mesh 11.31 23.94 7.14
2AZ 7HE FE
Water, & 2= 28.82 24.96 18.66
100% EtOH &2 %} 387.74 -12.55 46.43
100% EtOH 2-44 71.36 8.10 45.94
1002 EtOH 40mesh 58.46 6.86 37.81
70% EtOH &2 4=} 31.85 40.18 20.73
70% EtOH 2-44 0.49 1.27 0.33
70% EtOH 40mesh 212 5.23 1.41
50% EtOH &2 =} 9.25 20.55 5.86
50% EtOH 2-44 2.07 515 1.38
50% EtOH 40mesh 6.56 14.74 4.20




Table 2-4. The contents of soluble solid in Cassia tora extract

FEx1 A F (%) FEx1 ALY EFH%)
24X B2 FE 2A1Z 71E 2
100% EtOH &4 2k 0.008 100% EtOH &2 %2t 0.100
100% EtOH 2-44 3.952 100% EtOH 2-44 6.900
100% EtOH 10mesh 4.608 - -
100% EtOH 40mesh 4.364 100% EtOH 40mesh 7.512
70% EtOH &4 2t 0.172 70% EtOH &A% #t 3.696
70% EtOH 2-44 9.280 70% EtOH 2-44 8.280
70% EtOH 10mesh 8.464 - -
70% EtOH 40mesh 11.28 70% EtOH 40mesh 10.68
50% EtOH &4 7t 1.488 50% EtOH &4 7t 7.608
50% EtOH 2-4% 8.272 50% EtOH 2-44 7.956
50% EtOH 10mesh 9.040 - -
50% EtOH 40mesh 12.54 50% EtOH 40mesh 7.728

v}, Rhein, Emodin &%

7t FEx0E FE99 rhein@ S Table2-50 YeERATH Sujdz B

O

o] 7t FEd B F2FF N rheindr@ol Hls=stAY oFiF

3k Table 2-6° YERH wle}l o] emodint &2l 2%, 70% ethanol A<-24A] 7+

FEEo| 2-44, 40mesh 7t7} 150.39, 169.77% 7H¢ =202 yelgon 2-4
=

100% ethanol F& 4] rheind&o]l 7H4 wekar, Ed =9k &uje] Fiol A ¢l
=2 7

B ARE 2NN 73S s WY o] 7P kil rhein® B¢
& wRVHA R M FEdEY A2FE99 emodingt ol =& AFFolATh
rhein®] 7 %ol & 70%, 50% ethanoldFE N2 &2Fo] H|8A 2 emodin® 73
§- 70% ethanolF= 4] FheFo] A &= Aol 7FAAIZFEE rhein¥

emodin® &S vws] B (Table 2-7), 7}4339S v Bt} Ao FEIJS



) rhein, emodin =5 &Fo] 7bF =4 vhebutioh

Table 2-5. The effect of extract condition on rhein contents

(ng/g)
2-44 40mesh
F=-8vl 7} (2hr)  A-2(24hr) 7} (2hr)  A-2(24hr)
100% Ethanol 12.44 3.98 21.40 24.73
70% Ethanol 25.14 65.52 36.81 38.47
50% Ethanol 20.85 78.80 36.26 51.65

Table 2-6. The effect of extract condition on emodin contents

(ng/g)
2-44 40mesh
F=81 7FE(2hr)  22(24hr) 7FE(2hr)  732(24hr)
100% Ethanol 43.87 17.99 111.36 118.38
70% Ethanol 60.47 150.39 112.75 169.77
509 Ethanol 60.49 121.10 90.54 108.98

Table 2-7. The effect of extract time on the contents of emodin and rhein

(ng/g)
7V A 7F Rhein Emodin
A 2-24hr 70.83 176.92
7} 2hr 51.63 131.00
7} 4hr 40.00 110.56

7+ 6hr 33.38 154.22
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AW A =84 Aol Adfe ExE By BEXML Gel filtration chromatography =

A3l o™, columne Pharmacia 26K(26cmx100cm)E, resine  Sepharose
CL-6B& Ab&stsitt. Az 7874 Aol 00lgs S5 4mlel w9 2%
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Z}. Ton exchange chromatography %]

!
(24hr) =91% filter paper No 6.(Toyo Roshi kaisha, Ltd)E ©]&3}o] 7+

3
o
3 e 2489ttt Columne Pharmacia 26K(26cmx70cm) S, resin® DEAE

o
—t
2

Ion exchange chromatography:= A& 0.1g2 5 #F3(0.1g/40ml)=

2

=)

sepharose CL-6BZ A}& 3} o] ammonium acetate buffer (pH 6.0) == 0.05 Mol A 3
M7HA] GAA o2 WA 7|HA sttt 84 2lo]Adf+= 0.05 M ammonium
acetate buffer (pH 6.0) 43% FE8AE 2mlE FYst2 bufferd flow F5L 1

ml/min® 243t FFE5S 10 ml¥ wrolA] EA 353t}

vt ¥} uronic acid®] 4

Total neutral sugare= 217219 sugar 10mg(arabinose, rhamnose, glucose,
manmose, xylose, fructose, glucronic acid, galacuronic acid)g &FFol =A
standard € %<& ZA5lo] Phenol-H,SO/M o2 EEFAS 3819 1L, total uronic
acide= 242+ uronic acid 10mg(glucuronic acid, galacuronic acid)S 3
200mlell =] standard &S ZA|3}°9] m-hydroxydiphenyl® < ©]&3le] T+
AL Tk w3 Y 43S Bio-LC(DX 500, Dionex Co., Sunnyvale,
CA, USA)E ol&sto]l 48ttt ArgatA ol 0.005gel 12 M H,SOs 2ml&
7 7}8tal Shaking water bathol A 35°Col Al 1Az wyksle] 1x}&a) A7 & =
o 10mlE ¥l 100CelA 1A1ZF &<QF wyksio] 23R A 71tk 256ml= A&
Ak AAEd AR ES 045 pm membrane filter2 o] 343 3 26 34

sl 10w

dstel  EAEh. HPLC #A4 %712 HEZ+=  gradient

N

pump(Dionex) &, A#W-2> PAl columng #H%7]+ pulsed amperometric detector

2 293 eluentE 16mM NaOHZE Alg39ivl. BIEEF0EE fucose,
rhamnose, arabinose, xylose, galactose, glucose, mannose 1%& NS 2 mg/LE

g st AN S A HA
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Fig. 2-1 Viscosity of Cassia tora fiber and other fibers
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Table 2-8 Molecular weight distribution ratio

M.W. range total sugar (%) uronic acid (%)
2,000~500kDa 55.953 0.000
500~50kDa 24.351 0.000
50kDa~glucose 19.696 0.000
total 100 0
30

n
o

n
o

content (ug/ml)

fraction

‘—total sugar —¢—Uronic acid ‘

Fig. 2-2. Molecular weight distribution by gel filtration chromatography on
sepharose CL-6B. (2,000~500kDa: fraction number 16~28, 500~50kDa:

fraction number 29~37, 50kDa~glucose: fraction number 38~55)



t}. Ion exchange chromatographyell €3+ SDFe| E4

Ammonium acetate buffer (pH 6.0)¢} 5ol 34X (DEAE sepharose CL-6B)

E o] &3lo] huffere] ol2s=s dElste] Ayt oldFe 84 £35S i
3t A3+ Table 2-9, Fi -33 #th S84 BEEES bufferd] o2 = 0.05

0
Mol A BF &&= om 1 ol T HESA ZUTt o]9te] v
o] F oA 3 o] RIFEZ SE2% A= gel filtrationd A A E2) uronic
acid7b A&=HA e A dAst= Aom Aol dfo &4 £d=&

q
gRE FAYeR PR i Ao grue A

Table 2-9. Proportions of total sugar, neutral sugar and uronic acid measured

with ionic exchange chromatography on DEAE sepharose CL-6B.

buffer total sugar (%) uronic acid (%)
0.05 M 100 0
0.1 M 0 0
0.2 M 0 0
0.3 M 0 0
0.4 M 0 0
0.5 M 0 0
1T M 0 0
2 M 0 0
3 M 0 0
total 100 0
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Fig. 2-3 Ionic exchange chromatography on DEAE sepharose CL-6B

Azl o] -9 total neutral sugar®} total uronic acid &% (Table. 2-10)
S BAe A3 Zb7; 358 pg/mg, 9.6 pg/mgl E neutral sugar’} RS xHA)
sto] 9ol AT (EAFEE, o] uwIHEHL FAS AFE YeEAT 3 A

A3 (Table 2-11), xylose+
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Table 2-10. Total neutral sugar and uronic acid content

total neutral sugar (zg/mg) total uronic acid (zg/mg)

content 358 9.6

Table 2-11. individual sugar contents

Fucose Arabinose Galactose Glucose Xylose+mannose Total

Content 0.0025  0.0065 0.167 0.046 0.2875 0.5095

Unit :mg / g
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A 37 ARA FE=0] 7T VA= IF

Y2 Cassia tora L) &3 &3le ddzx2ZA AA o ottt 259 Ae
Aoz AaA 2iE A= 2B A2 FE&F g, s oA
& olgHolen Atk AWAe WA =& WA sal b AR BIE
Hrb eow mEst, WuAM, dF FuH s ES ATl vt e o=

e A drh. ol AWzt AHEo=AE  chrysophanol, emodin, rhein,
obstusin, rubro-fusarin gentiobioside, anthraquinone glycosides %©¢] H %1l
ATH ALY @Fol #E in vivo ATFAAE Z4F S EIES o83
SHRAES o] &3 dUd7Fstas), streptozotocinfd BnFAe dL4staEdsol
Hauxo] k. In vitro AT EME Choisol AHWA e FEEdE =
Hol Fyrt 9lom I FAES  anthraquinone aglycones naphthopyrone
glycosides2}il ®a1stal 911, 1 & AW FEEC] AbshA ~Ed 2 A&,

free radical %7 2H-&,

g A Reads Bausielh g, A st
£ %= xenobiotics® 3t EA microsomal mixed function oxidasee] <3l A4
& trichloromethyl radicale] =re] A A4kl Qb FH2 9 9 Fx29F 7]
Nes zHete] ELES A= Hom delA vk wepA e gz

st A 2w dF o =2o] gagpartate  aminotransferase(AST) % alanine

off
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aminotransferase(ALT) ¢ o2& do7|x FHAxS A B Hf{3 5& do
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Table 3-1. The effect of ethanol treatment on the contents of

serum triglyceride and total cholesterol

TG Cholesterol
mg/dl mg/dl
A 84.1£3.11™ 42.8+1.33™
B 61.5+13.7 45.0+4.12
C 69.51£9.31 41.2£4.80
D 65.21t11.4 41.7+£3.44
AT 543 %2 sucroseZ ethanolthAl 2852 &4
AT FAd AHFY sucroses: A TFA

o

10% ethanols "ld S5Z2 ¥FH
1 50% ethanolS 1579 33 25

T ow =
>

A cholesterol, TG 3% % TAFAEE =HH3 A= Table 3-1, 3-

0% W
6 o



Table 3-2. The effect of ethanol treatment on the activity of
serum AST, ALT, ALP and v-GTP

AST ALT ALP v-GTP
karmen©<] karmen 9] K-A-Unit mU/ml

A 8554575 275+2.46™ 3.9+0.47™ 357+0.14°

B 74.6+359" 27.9+3.91 2.9+0.48 4.20£0.17"

C 69.1+4.03" 24.4+1.49 3.3+0.39 4.34+0.17"

D 65.4+6.27" 98.3+2.40 3.6+0.56 4.91+0.28"
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Table 3-3. The effect of CCly treatment on the contents of

serum triglyceride and total cholesterol

TG Cholesterol
mg/dl mg/dl
Control 220.6£12.7" 71.7+4.94°

CCly 176.9+32.9 53.4+2.47°




Table 3-4. The effect of CCly treatment on the activity of
serum AST, ALT and v-GTP

AST ALT v-GTP
karmen©t < karment < mU/ml
Control 94.0+8.39™ 30.42+1.31™ 6.65+0.27™
CCly 105.6£10.3 34.8+1.52 7.6510.41
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v-GTPe A$% dASA S7hES B 5 Atk o9 Az Kol D-galN
o] Foj7t AFEE 7ho] ¢ AlE £AS F= Ao AdEdcHTable 3-5,
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Table 3-5. The effect of galactosamin treatment on the contents of

serum triglyceride and total cholesterol

TG Cholesterol
mg/dl mg/dl
Control 90.8+20.1" 61.4+2.08"

GalNFof i 211.3+14.0° 48.6%5.74




Table 3-6. The effect of galactosamin treatment on the activity of
serum AST, ALT and v-GTP

AST ALT v-GTP
karmen© <] karmend$] mU/ml
Control 88.2+0.74 25.3+0.94" 7.25+0.33"
GalNF o] - 146.8+10.3 183.8+18.6" 11.7+0.52°
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dHde FEUzHE} SAAANEF 4 % AST, ALT, alkaline
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Table 3-7. Body weight gain, total diet intake and liver weight of rats fed

experimental diets for 5 weeks

NOR? ccL? CLA” CLB?
IBW"(g) 196.2+7.72° 195.6+4.17" 195.3+8.80" 195.3+4.57"
FBW?(g) 345.7+21.23° 338.5+11.94° 349.3+19.27° 350.0+8.43"
Weight gain(g) 149.4+14.29° 142.9+8.91° 154.016.75° 154.7+5.90°

Total diet intake(g)  567.8+37.90° 455.7+106.44° 533.7+23.51° 565.4£12.51"

Liver weight(g) 10.50+0.89" 12.88+0.74% 12.94+0.69 12.73+0.68"

Values are meantS.E(n=8) and those in the same row not sharing common superscript
letters are significantly different at p<0.05 by Duncan’s multiple range test.
YTnitial body weight, “Final body weight, 3)Normal, 4)CCI4, 90.25% C.tora 70% ethanol

extract+CCly, 90.5% Ctora 70% ethanol extract+CCls
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Table 3-8. The effect of Cassia tora ethanol extract on the concentration of

serum and liver cholesterol, triglyceride in experimental rats

G Serum Liver

roup Cholesterol Triglyceride Cholesterol Triglyceride
(mg/dl) (mg/dl) (mg/g liver) (mg/g liver)

NOR" 68.0+3.51° 104.0+7.58" 3.78+0.13° 24.5+1.21*

ccL? 62.0+4.75" 107.8+9.91° 2.23+0.05" 27 5+4.39°

CLA? 62.0+7.52° 101.0+14.54° 2.21+0.03" 20.5+1.56

CcLB” 62.0+3.00° 102.9+2.15% 2.27+0.09 21.0+1.64°

YNormal, ?CCly, 0.25% Ctora 70% ethanol extract+CCly, Y0.5% Ctora 70% ethanol
extract+CClyValues are mean+S.E(n=8) and those in the same column not sharing
common superscript letters are significantly different at p<0.05 by Duncan’s multiple

range test.
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Figure 3-1. The effect of Cassia tora ethanol extract on the serum v-GTP,

ALP, AST and ALT activity in experimental rats

NOR:Normal, CCL:CCly, CLA:0.25% C.tora 70% ethanol extract+CCly, CLB:0.5% C.tora
70% ethanol extract+CCly, Values are mean+S.E(n=8) and those on the bar not sharing

common superscript letters are significantly different at p<0.05 by Duncan’s multiple

range test.
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Figure 3-2. The contents of thiobarbituric acid reactive substances(TBARS)

in liver of experimental rats

NOR:Normal, CCL:CCly, CLA:0.25% C.tora 70% ethanol extract+CCly, CLB:0.5% C.tora
70% ethanol extract+CCly, Values are mean+S.E(n=8) and those on the bar not sharing
common superscript letters are significantly different at p<0.05 by Duncan’s multiple
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Table 3-9. Changes of hepatic catalase, superoxide dismutase, glutathione

peroxidase activity of experimental rats

Catalase Superoxide dismutase  Glutathione peroxidase
unit/min mg protein unit/min mg protein nmoles/min mg protein
NOR" 203.0+4.49° 9.12+0.25% 0.71+0.01™
ccr? 159.0+3.86" 8.67+0.19% 0.74+0.08"
CLA?Y 161.4+6.29° 9.15+0.61° 0.61+0.03"
cLBY 173.9+24.35™ 9.31+0.92° 0.59+0.02"

YNormal, “CCly, Y0.25% Ctora 70% ethanol extract+CCl, Y05% Ctora 70% ethanol
extract+CCly
Values are mean+S.E(n=8) and those in the same column not sharing common

superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3-10. Body weight gain, total diet intake and liver weight of rats fed

experimental diets for 5 weeks

Normal GalN-con GalN+0.25% ext GalN+0.5% ext
Initial BW (g) 196.17+7.72"™ 195.14+4.03 196.29+6.52 196.29+3.01
Final BW (g) 345.66+£21.23™ 349.03+18.38 334.33+13.97 356.62+12.14
Weight gain (g) 149.42+14.29™ 153.89+16.62 138.04£9.50 160.33+10.98
Total diet intake (g) 567.83+37.90 613.86+25.93" 753.86+26.55 741.86+30.27%
FER 0.26+0.02° 0.25+0.02° 0.18+0.01 0.22+0.02°
Liver(g) 10.50+0.89™ 11.77+0.87 11.16+0.40 11.53+0.51
Spleen(g) 0.78+0.05" 0.88+0.06 0.90+0.08 0.93+0.09
Kidney(g) 2.3310.14" 2.33+0.10 2.44%0.14 2.31£0.08
. A A A
g3 cholesterol, triglyceride: galactosamines T3 thzxato] HAFwtol] H
3 ¢ wolAtl. & Hcholesterol ¥ triglyceride %9 Zayx == 70244 &
e} 2 Azt dAE s W At BaEoglom AWz o s
FEES Tastdes W gzl Hlste] ot SUMEHE AdE B o A

(Table 3-11).



Table 3-11. The effect of Cassia tora ethanol extract on the concentration of

serum and liver cholesterol, triglyceride in experimental rats

Cholesterol Triglyceride

(mg/dl) (mg/dl)
Normal 68.0£3.51% 106.0+7.58?
Galactosamine control 20.4+1.45" 27.7+2.18°
GalN+0.25% ext. 21.6+2.45" 36.9+1.93"
GalN+ 05% ext. 23.1+1.54" 40.6+1.82"
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Table 3-12. The effect of Cassia tora ethanol extract on the serum v-GTP,

ALP, AST and ALT activity in experimental rats

v-GTP ALP AST ALT
(mU/ml) (K-A Unit) (karmen©$) (karmen©$)
Normal 3.31+0.27° 5.03+0.25" 70.05+4.69° 30.12+0.50°

GalN-control 6.16+0.45" 10.2+0.66°  2144.3+137.4*  1798.3+96.8"
GalN+0.25% ext.  6.40+0.04™ 9.42+0.45" 1587.0+153.7°  1107.8+256.0
GalN+ 05% ext.  7.58+0.42 9.52+0.43" 953.3+110.6°  1054.7+116.3
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Table 3-13. The effect of C tora ethanol extracts on the contents of

cholesterol, triglyceride and TBARS in liver of experimental rats

. . TBARS
Cholesterol Triglyceride
. . (MDA nmole/g
(mg/g liver) (mg/g liver) .
liver)
Normal 3.78+0.13 24.48+1.21° 90.7+5.20°
GalN-control 2.33+0.13° 7.82+1.14° 139.7+7.25
GalN+0.25% ext. 2.82+0.03 9.91+1.20° 118.4+11.35°
GalN+ 0.5% ext. 2.73+0.11 11.12+1.61° 118.2+4.48"
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Table 3-14. Changes of hepatic catalase, superoxide dismutase, glutathione

peroxidase activity of experimental rats

Catalase SOD GPx
(unit/min mg (unit/min mg (nmoles/min mg
protein) protein) protein)
Normal 203.0£4.49" 9.12+0.25 0.707+0.01%
GalN-control 179.1£2.46 6.45+0.28° 0.721+0.01*
GalN+0.25% ext. 190.5+5.25 7.75+0.14° 0.593+0.03"

GalN+ 0.5% ext. 197.6+14.35 857+0.53" 0.574+0.04"
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Table 4-1. Composition of experimental diet

(unit : g/kg diet)

Group High 0.25% Ctora 05% C.tora
Normal cholesterol ethanol ethanol
Ingredients control extract extract
Casein 200 200 200 200
Corn oil 50 50 50 50
Mineral mix."” 35 35 35 35
Vitamin mix.” 10 10 10 10
Choline chloride 2 2 2 2
Methionine 3 3 3 3
Cellulose 50 50 50 50
Sucrose 200 200 200 200
Corn starch 450 440 440 440
Cholesterol - 10 10 10

C. tora ethanol ext. - - 2.5 5

YAIN-76 mineral mixture, PAIN-76 vitamin mixture.
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Table 4-2. Body weight gain, food intake, food efficiency ratio and

liver weight of rats fed experimental diets for 4 weeks

High
Group 0.25% C.tora 0.5% Ctora
Normal Chcoéﬁiﬁg{d ethanol extract ethanol extract

IBW"(g) 196.2+7.7%Y 1953424 195.445.5 196.0+9.9
FBW?(g) 345.7+21.2%  344.3+10.0 378.5+3.3 362.4+10.9
Wzg/z;fam 14944143 149097 180.5+8.4 167.8+7.3
Fo?g/fwtf‘ke 567.8+37.9%  597.8+16.1" 7184+12.8" 69564137
FER” 0.26+0.02" 0.25+0.01 0.25+0.01 0.24+0.01
Liver(g) 10.5+0.9° 11.3+0.5™ 13.3+0.5 13.0+0.7

YTnitial body weight, ?Final body weight.

YFER: food efficiency ratio; body weight gain/food intake.

NS: not significant.

Values are means+SE (n=8) and those in the same row not sharing common
superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 4-3. The effect of C tora ethanol extracts on the concentrations of
serum total cholesterol, free cholesterol, triglyceride, HDL-

cholesterol and free fatty acid in experimental rats

Group High 0.25% Ctora 05% Ctora
Normal Chgéﬁﬁg{d ethanol extract ethanol extract

Total b

c}(mle;ter)ol 67.3+4.5" 73.4+4.8 71.6+4.7 63.0+4.9
mg/dL
Free ) ]

c}(aole;ter;ﬂ 13.0£0.8"? 28.0+7.6 16.4+1.3” 12.2+0.6
mg/dL

Tr(ir%g/cff)de 100.1£142" 12794118  1158+7.7 101.0£7.6
HDL ) . )

c}(mle;ter)ol 50.5+3.9° 25.4+3.5 30.9+3.0 31.1+3.0
mg/dL

Free fatty acid ns
(uEq/L) 573.5+32.3 653.6+£56.0 729.3+54.5 594.8+52.6

Yhot significant
Values are means*SE (n=8) and those in the same row not sharing common
superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.



Table 4-4. The effect of C. tora ethanol extracts on the contents of

cholesterol and triglyceride in liver of experimental rats

Group Total cholesterol Triglyceride
(mg/g liver) (mg/g liver)

Normal 4.1+0.20°" 245+1.21°

High cholesterol control 31.1+1.10° 50.4+2.09
0.25% C.tora ethanol extract 21.1+0.80 31.5+1.89"
0.5% C.tora ethanol extract 28.4+0.93" 36.9+1.81°

DValues are means*SE (n=8) and those in the same row not sharing common
superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.
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Malic enzyme
(nmoles/
min mg protein)
0.53£0.04*
0.62+0.02°
0.53+0.03"
0.48+0.05"

G6PDH
(nmoles/
min mg protein)
1.34+0.12°
0.94+0.10°
0.78+0.04"

1.04+0.22""
8) and those in the same row not sharing common

G6PDH and ME of experimental rats
Group

Normal

High cholesterol control

0.5% C.tora ethanol extract

Values are meansiSE (n
superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.

Table 4-5. The effect of C tora ethanol extracts on activities of hepatic
0.25% C.tora ethanol extract
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Table 4-6. The effect of C. tora ethanol extracts on the activities of
serum AST, ALT and contents of liver TBARS in

experimental rats

Group AST ALT TBARS
(karmen unit) (karmen unit) (MDA nmoles/g liver)
Normal 64.5+9.0™Y 30.1+0.5" 92.8+5.9™
High cholesterol
contee] 74.3+5.4 32.8+1.5 109.8+6.3
0.25% C.tora
et el 71.9+4.1 29.1+1.8 85.0+17.8
0.5% C.tora 63.2+4.6 274422 89.1+7.9

ethanol extract

1 . e
'not significant
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Table 4-7. Composition of experimental diet

(unit : g/kg diet)

Group High Husk & Husk & Germ Germ
Normal cholesterol endosperm endosperm ethanol water

Ingredients control  ethanol ext. water ext. ext. ext.
Casein 200 200 200 200 200 200
Corn oil 50 50 50 50 50 50
Mineral mix.” 35 35 35 35 35 35
Vitamin mix.” 10 10 10 10 10 10
Choline chloride 2 2 2 2 2 2
Methionine 3 3 3 3 3 3
Cellulose 50 50 50 50 50 50
Sucrose 200 200 200 200 200 200
Corn starch 450 438.75 438.75 438.75 438.75 438.75
Cholesterol - 10 10 10 10 10
Taurocholic acid - 1.25. 1.25 1.25 1.25 1.25
C.tora husk &
endosperm - - 5 - - -

ethanol ext.

C.tora husk &
endosperm - - - 5 - -
water ext.

C. tora germ _ 5 -5
ethanol ext.

C. tora germ
water ext.

VAIN-76 mineral mixture, Y AIN-76 vitamin mixture.
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Table 4-8. Body weight gain, food intake and food efficiency ratio of rats

fed experimental diets for 5 week

IBW FBW Weight gain Diet intake
(g)

A 205.2+674™  3286+12.45™  1234+10.05°  4225+4.75™  0.29+0.02

FER

B 2051477 342.8+6.36 13814697  411.9+4.18  0.34+0.02"
C 20524586 3432+677 14144609  410.1£13.03  0.35+0.02°
D 205.0+362 3501472  14484517"  4367+305  0.33+0.017
E  2056%3.92 336.9+5.35 131.3+7.40"  420.1+10.16  0.31+0.02"

F 205.3+5.01 350.6+7.90 146.5+6.28" 416.4+12.20  0.35+0.01°

© Normal

1 1% Cholesterol control

1 1% Cholesterol + 05% %4 ethanol ext.
1 1% Cholesterol + 0.5% 722 water ext.
: 1% Cholesterol + 0.5% <4 ethanol ext.

: 1% Cholesterol + 05% <4 water ext.
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Table 4-9. Effect of extracts on organ weights of experimental rats

Epididymal fat pad Liver Kidney Spleen
(g)

A 3.12+0.28" 9.29+0.57¢ 2.05+0.08" 0.85+0.08"™
B 3.49+0.19™ 14.34£0.52° 2.3220.07* 0.80£0.08
C 3.00+0.40 11.96+0.96" 2.18+0.09™ 0.80+0.04
D 4.02+0.20" 12.89+0.34% 2.28+0.07° 0.81+0.05
E 3.22+0.14 12.27+0.59" 2.24+0.03" 0.91+0.04
F 3.45+0.22" 13.12£0.53" 2.34+0.07" 0.88+0.05
* Normal

: 1% Cholesterol control

1 1% Cholesterol + 05% %2 ethanol ext.
1 1% Cholesterol + 0.5% 722 water ext.
: 1% Cholesterol + 0.5% < ethanol ext.

: 1% Cholesterol + 05% <4 water ext.
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Table 4-10. The effect of extracts on the concentrations of serum total

cholesterol, free cholesterol, triglyceride, HDL-cholesterol and
free fatty acid in experimental rats
. . Total Free HDL Free fatty
Triglyceride cholesterol cholesterol  cholesterol acid TBARS
(mg/dl) (UEq/L) (nmole/ml)
A 4797442™  930+1.4" 10.20£0.97" 66.68+0.53" 685.1+839"  61.93+3.11™
B 61.83£79  142.7+6.8" 11.37+0.88" 30.10+2.38¢ 890.4+68.5° 84.06+7.01*
C 6159105 1144+7.8" 856+057° 37.30£151°  707.4+648"  69.61+2.60™
D  6814+7.0 1205+11.1%" 11.09+1.78" 34.96+256™ 79594557  73.33+3.07
E 6450+3.8  111.7+#95" 11.98+1.48" 2863+1.78"  737.5+53.0" 67.36+2.17™
F 6801436 1165+10.8" 13.04+0.77" 31.44+218™%  764.0£40.7"  61.23+1.38°
A Normal
B: 1% Cholesterol control
C: 1% Cholesterol + 0.5% 72 ethanol ext.
D: 1% Cholesterol + 0.5% % & water ext.
E: 1% Cholesterol + 0.5% < ethanol ext.
F: 1% Cholesterol + 05% < water ext.
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Table 4-11. The effect of C tora extracts on activities of serum AST,

ALT, and ALP
AST ALT v-GTP ALP

(Karmen unit) (mU/ml) (K-A-unit)
A 69.60+8.5™ 32.80+2.7% 118.6+11.94° 8.42+1.35"
B 103.00+16.7° 37.67+1.9° 137.1+10.25" 29.27+3.95°
C 62.64+6.1° 31.43+0.7° 148.6+8.06" 5.24+1.23"
D 80.36+9.6™ 34.29+1 5™ 150.8+9.07" 8.44+2.24
E 63.64+11.8 33.00+1.6™ 145.6+6.42" 758+1.37"
F 64.50+10.4° 31.86+1.4" 185.4+16.52° 9.00+1.87"

* Normal

: 1% Cholesterol control

1 1% Cholesterol + 05% 7% & ethanol ext.
1 1% Cholesterol + 0.5% 722 water ext.
: 1% Cholesterol + 0.5% < ethanol ext.

: 1% Cholesterol + 0.5% <4 water ext.
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Table 4-12. The effect of C tora extracts on the contents of total lipid,
cholesterol, triglyceride and TBARS in liver of experimental rats

Total lipid Triglyceride  Tot.Cholesterol TBARS

(mg/g liver) (nmole/g liver)

A 50.86+3.01° 16.43+0.90 3.65+0.24° 93.84+9.86"

B 151.18+6.26™ 40.03+2.93" 38.80+2.50™ 119.32+10.11°

C 122.78+6.76" 33.02+1.86° 27.97+3.34 83.83+14.10

D 17241%16.12° 39.36+4.19° 39.88+5.15 80.87+5.32"

E  13845:951® 36.57+4.86" 32.21+253% 116.78+5.48"

F 14955+11.95"  38.08+2.73° 37.37+3.16™ 92.85+8.80"

© Normal

: 1% Cholesterol control
1 1% Cholesterol + 05% %4 ethanol ext.
1 1% Cholesterol + 05% 72 water ext.

I~

1 19 Cholesterol + 0.5% < ethanol ext.

1% Cholesterol + 0.5% < water ext.
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Table 4-13. The effect of C tora ethanol extracts on activities of hepatic
G6PDH and ME of experimental rats

G6PDH Malic enzyme
(nmoles/min mg protein)
A 1.51+0.08"° 3.28+0.08"
B 0.61+0.06™ 2.20+0.24
C 0.49+0.08° 2.14+0.37°
D 0.74+0.07 2.32+0.24
E 0.62+0.05™ 2.47+0.19
F 0.61+0.06™ 2.05+0.09"
* Normal

: 1% Cholesterol control

1 1% Cholesterol + 05% 7% & ethanol ext.
1 1% Cholesterol + 0.5% 722 water ext.
: 1% Cholesterol + 0.5% < ethanol ext.

: 1% Cholesterol + 05% <4 water ext.
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Table 4-14. Fecal excretion of lipids on experimental rats

Total lipid Triglyceride Cholesterol
(mg/day)

A 75.58+3.75° 13.32+0.27° 21.90+0.24¢
B 31552+19.15 13.33+0.30° 146.01+10.64"
C 537.96+77.96 17.30+0.60° 166.04+4.39
D 278.74+27.12™ 14.21+0.21" 137.47+8.04°
E 242.94+30.78" 13.12+0.22° 137.28+2.94°
F 407.87+46.89°" 14.65+0.36" 150.78+1.63™

© Normal

© 1% Cholesterol control

1 1% Cholesterol + 05% %A ethanol ext.
1 1% Cholesterol + 05% 72 water ext.
1% Cholesterol + 0.5% <; ethanol ext.

: 1% Cholesterol + 05% <4 water ext.

TEHogow >



Table 4-15. Fecal excretion of bile acid and fecal weight on experimental

TEHoOgow >

: 1% Cholesterol control
1 1% Cholesterol + 0.5%
1 1% Cholesterol + 05% 72 water ext.
1 1% Cholesterol + 0.5%

1% Cholesterol + 0.5%

74 ethanol ext.

2= ethanol ext.

% water ext.

rats

Fecal weight bile acid

(g/day) (umol/day)

A 2.68+0.06" 31.07+0.87°

B 2.470.07"™ 75.93+0.55°

C 2.75+0.15" 80.98+3.42°
D 2.40+0.11%" 71.36+853"

E 2.19+0.09” 53.57+1.48°
F 2.46+0.18" 59.54+2.30™

© Normal
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Table 4-16. Composition of experimental diet

(unit : g/kg diet)

) crou Normal High nggglsteml C.tora fiber
Ingredients
Casein 200 200 200
Corn oil 50 50 50
Mineral mix.” 35 35 35
Vitamin mix.” 10 10 10
Choline chloride 2 2 2
Methionine 3 3 3
Cellulose 50 50 50
Sucrose 200 200 200
Corn starch 450 438.75 438.75
Cholesterol - 10 10
Taurocholic acid - 1.25 1.25
C. tora fiber - - 50

YAIN-76 mineral mixture, PAIN-76 vitamin mixture.
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Table 4-17. Body weight gain, food intake and food efficiency ratio of rats
fed experimental diets for 5 week

IBW FBW Weight gain Diet intake
(g)

A 2052467 3286+125™ 123.4+10.1™  4225+4.8"  0.29+0.02™

FER

B 205.114.8 342.8+6.4 138.1£7.0 411.9+4.2°  0.34+0.02

C 205.6£2.9 341.0£4.9 134.1+4.4 409.6+3.2 0.331£0.01

A: Normal
B: 1% Cholesterol control
C: 1% Cholesterol + 5% A= 4] o] A

Table 4-18. Effect of fibers on organ weights of experimental rats

Epididymal fat pad Liver Kidney Spleen
(g)
A 3.12+0.28" 9.29+0.57° 2.05+0.08" 0.85+0.08™
B 3.49+0.19 14.34+0.52° 2.32+0.07 0.80+0.08
C 3.05+0.16 11.23+0.59" 2.14+0.03™ 0.81+0.02

A: Normal
B: 1% Cholesterol control

C: 1% Cholesterol + 5% A=A} 4] o] A
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Table 4-19. The effect of C. tora fiber on the concentrations of serum
total cholesterol, free cholesterol, triglyceride, HDL-cholesterol,

free fatty acid and TBARS in experimental rats

. . Total Free HDL Free fatty
Triglyceride cholesterol  cholesterol cholesterol acid TBARS
(mg/dl) (uEq/L) (nmole/dl)

A 46.97+4.21°  93.03+1.41" 10.20£0.97" 66.68+0.53"  685.1+83.9™ 61.93+3.11°
B 61.83t7.94" 142.65+6.84" 11.3740.88 30.10+2.38° 890.4+685  84.06+7.01"

C 84.00+3.33" 9223+345" 1057+0.86 37.89+1.56 828.8+41.8  62.27+1.94°

A: Normal
B: 1% Cholesterol control
C: 1% Cholesterol + 5% A= 4] o] A
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Table 4-20. The effect of C tora fiber on activities of serum AST, ALT,

and ALP
AST ALT v-GTP ALP
(Karmen unit) (mU/ml) (K-A-unit)
A 69.60+8.53 32.80+2.65™ 11857+11.94° 8.42+1.35"
B 103.00+16.74% 37.67+1.93 137.07+10.25° 29.27+3.95
C 63.79+4.33 33.21+1.84 182.60+13.81° 40.59+7.52°

A’ Normal
B: 1% Cholesterol control
C: 1% Cholesterol + 5% A=A} 2] o] A #
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Table 4-21. The effect of C tora fiber on the contents of total lipid,

cholesterol, triglyceride and TBARS in liver of experimental rats

Total lipid Triglyceride Cholesterol TBARS
(mg/g liver) (nmole/g liver)
A 50.86+3.01¢ 16.43+0.90° 3.65+0.24° 93.84+9.96"
B 151.18+6.26° 40.03+2.93" 38.80+2.50% 119.32+10.11%
C 96.65+6.38" 30.85+2.68" 19.19+2.74° 113.93+13.14™

A: Normal
B: 1% Cholesterol control
C: 1% Cholesterol + 5% A=A} 4] o] A
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Table 4-22. The effect of C tora fiber on activities of hepatic G6PDH

and ME of experimental rats

G6PDH Malic enzyme
(nmoles/min mg protein)
A 1.51+0.08" 3.28+0.08"
0.61+0.06° 2.20+0.24
C 0.84+0.05" 2.19+0.16"

A’ Normal
B: 1% Cholesterol control
C: 1% Cholesterol + 5% Z ™z} 2o]d#
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Table 4-23. Fecal excretion of lipids on experimental rats

Total lipid Triglyceride Cholesterol
(mg/day)
A 78.58+3.75° 13.37+0.27° 14.37+1.10°
B 31552+19.15 13.33+0.30° 100.02+5.94
C 626.74+49.04° 16.95+0.49° 151.12+10.85

A’ Normal
B: 1% Cholesterol control
C: 1% Cholesterol + 5% ZA™ A} 2] o] f- 4

Table 4-24. Fecal excretion of bile acid and fecal weight on experimental

rats
Fecal weight bile acid
(g/day) (umol/day)
A 2.68+0.06™ 31.07+0.87¢
2.47+0.07 75.93+0.55
C 2.88+0.26 88.84+2.61°

A’ Normal
B: 1% Cholesterol control
C: 1% Cholesterol + 5% ZA™H A} 2] o] f 4



A 48 A9A Aol AdF 2 Guar gum, pectino] LEZH2AHE 2ol& HH
FF AN NEAFgF vAE FIF

<High-cholesterol diet model>

1. 283

7F A at 2 o] 24

AYTE F 5702 Ak Ao AEgE 2ol AIN-76 dietz=A ol &34

1% cholesterol®} 5% A=A} 2ol F %L Guar gum, pectin® H7}sle] &FH 3

< 477 A58kt (Table 4-25).

Table 4-25. Composition of experimental diet

(unit : g/kg diet)

Group High High cho?clgtlérol cho?clgt}ézrol chollielgtlérol

: cholesterol — cholesterol (—cellulose) (-cellulose) (-cellulose)
Ingredients (+cellulose) (-cellulose) Ciora fiber Guar gum Pectin
Casein 200 200 200 200 200
Corn oil 50 50 50 50 50
Mineral mix."” 35 35 35 35 35
Vitamin mix.” 10 10 10 10 10
Choline chloride 2 2 2
Methionine
Cellulose 50 - - - -
Sucrose 200 200 200 200 200
Corn starch 438.75 488.75 438.75 438.75 438.75
Cholesterol 10 10 10 10 10
Taurocholic acid 1.25 1.25 1.25 1.25 1.25
C. tora fiber - - 50 - -
Guar gum - - - 50 -
Pectin - - - - 50

VAIN-76 mineral mixture, Y AIN-76 vitamin mixture.
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Table 4-26. Body weight gain, food intake and food efficiency ratio of rats
fed experimental diets for 4 weeks

IBW FBW Weight gain  Diet intake
(g)

A 1384£6.74™  299.7+1258"  161.25+10.5"  391.5+4.57"  0.41+0.02°

FER

B 13881+4.85 300.56+6.85  161.7546.09"  396.2+526  0.41+0.03"
C 138134568 282.16+4.82  144.03+10.3" 41844599  0.34+0.01"
D 138.00+4.83  276.99+8.23 138.99+3.89"  417.1+9.10  0.33+0.04"

E 138384501 283.24#5.13 144.86+11.36™ 4282+10.3  0.34+0.01"

A: 1% Cholesterol control(+ cellulose)
B: 1% Cholesterol control(- cellulose)
C: 1% Cholesterol(— cellulose) + 5% A} 2 o] A 1
D: 1% Cholesterol(— cellulose) + 5% guar gum
E

: 1% Cholesterol(- cellulose) + 5% pectin

Table 4-27. Effect of fibers on organ weights of experimental rats

Heart Liver Kidney Spleen
(g)
A 0.98+0.28" 12.86£0.57° 2.14+0.08™ 0.85+0.08"
B 1.01+0.19 13.11+0.52° 2.17+0.07 0.88+0.08
C 0.90+0.16 8.69+0.59" 1.99+0.03 0.90+0.02
D 0.92+0.30 9.38+0.60 1.94+0.08 0.92+0.05

0.96+0.13 10.15+1.01%" 2.10+0.05 0.96+0.06
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Table 4-28. The effect of fibers on the concentrations of serum total
cholesterol, free cholesterol, triglyceride, HDL-cholesterol, free
fatty acid and TBARS in experimental rats

. . Total Free HDL Free fatty
Triglyceride cholesterol  cholesterol  cholesterol acid
(mg/dl) (uEq/L)

789+4.21™  127.144.82°  1524+0.97" 43.52+0.53™ 842.7+88.9™

A

B 775794  1244+684" 14.67+0.88"  41.45+0.83 818.8468.5
C 715333  80.3t345°  9.95:0.86° 4555156 781.6%61.0
D

T767+4.22  101.4%5.23" 11.37+0.65™  46.56+0.96 994.4+50.8
E  8269+3.48 106.93+4.01" 1251+0.87°"  45.06+0.98 1131.5+86.5

: 1% Cholesterol control(+ cellulose)
1% Cholesterol control(- cellulose)
1 1% Cholesterol(— cellulose) + 5% A=A} 2] o]+

: 1% Cholesterol(- cellulose) + 5% guar gum

O O we

: 1% Cholesterol(- cellulose) + 5% pectin
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Table 4-29. The effect of fibers on activities of serum AST, ALT, and

ALP
AST ALT ALP

(Karmen unit) (K-A-unit)
A 114.7+8.53™ 31.94+2.65" 33.32+1.35°
B 110.7+16.74™ 30.87+1.93" 32.93+3.95°
C 86.9 4.33 33.19+1.84" 18.41+752"
D 134.8 8.66 38.75+2.01° 21.73+4.63%
E 128.1+11.98° 33.69+1.68"" 14.69+4.00°

© 1% Cholesterol control(+ cellulose)

© 1% Cholesterol control(- cellulose)

1% Cholesterol(- cellulose) + 5% Z ™=} 2] o] A H
: 1% Cholesterol(— cellulose) + 5% guar gum

1% Cholesterol(- cellulose) + 5% pectin
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Table 4-30. The effect of fibers on the contents of total lipid, cholesterol,
triglyceride and TBARS in liver of experimental rats

Total lipid Triglyceride Cholesterol TBARS
(mg/g liver) (nmole/g liver)
A 123.6+3.01% 36.21+0.90° 35.28+0.24° 60.33+9.96"
B 130.0+6.26" 45.82+2 93" 31.92+2.50° 65.63+10.11°
C 65.50+6.38° 14.50+2.68° 5.45+1.01° 112.43+13.14°
D 67.38+5.31" 11.37+1.98° 871+1.13™ 124.11+16.02°
E 88.5+7.01" 27.24+2 31% 22.23+0.87" 123.27+11.03%

1% Cholesterol control(+ cellulose)
1% Cholesterol control(- cellulose)
1 1% Cholesterol(— cellulose) + 5% A=A} 2] o] f

: 1% Cholesterol(- cellulose) + 5% guar gum

M OO W

1 1% Cholesterol(- cellulose) + 5% pectin
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Table 4-31. The effect of fibers on the contents of total lipid, cholesterol,
triglyceride and TBARS in liver of experimental rats

G6PDH Malic enzyme
(nmoles/min mg protein)
A 0.84+0.08" 2.87+0.08"
B 0.90+0.06 3.10+0.24°
C 0.81+0.05 2.55+0.16"
D 0.80+0.03 2.49+0.20"
E 0.71+0.07 3.20+0.09"

: 1% Cholesterol control(+ cellulose)

© 1% Cholesterol control(- cellulose)

1% Cholesterol(- cellulose) + 5% ZH A} 2 o] 4 F
1% Cholesterol(~ cellulose) + 5% guar gum

1% Cholesterol(— cellulose) + 5% pectin
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Table 4-32. Fecal excretion of lipids on experimental rats

Total lipid Triglyceride Cholesterol

(mg/day)
A 176.6+3.75™ 10.82+0.27" 132.8+0.24°
B 148.5+£19.1 3.91+0.30° 125.0+5.64°
C 172.7£49.04 8.88+0.49" 147.7+2.29°
D 176.5+£21.01 14.88+0.50? 147.8+5.97°
E 1475+12.85 12.63+0.42% 115.6+8.90™

1% Cholesterol control(+ cellulose)
1% Cholesterol control(- cellulose)
1 1% Cholesterol(— cellulose) + 5% A=A} 2] o] f

: 1% Cholesterol(- cellulose) + 5% guar gum

M OO W

1 1% Cholesterol(- cellulose) + 5% pectin

Table 4-33. Fecal excretion of bile acid and fecal weight on experimental

rats

Fecal weight bile acid

(g/day) (umol/day)
A 1.75+0.06™ 27.26£0.87™
B 1.46+0.07 28.03+0.55
C 1.80+0.26 28.72+2.61
D 1.74+0.09 28.05+£1.89
E 1.87+£0.10 21.35£1.90
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Table 4-34. Composition of experimental diet

(unit : g/kg diet)

High fat  High fat  High fat

Group . : : ;
High fat High fat (—cellulose) (-cellulose) (-cellulose)

(+cellulose) (—cellulose)

Ingredients C.tora fiber Guar gum Pectin
Casein 200 200 200 200 200
Corn oil 50 50 50 50 50
Mineral mix."” 35 35 35 35 35
Vitamin mix.” 10 10 10 10 10
Choline chloride 2 2 2

Methionine

Cellulose 50 - - - -
Sucrose 200 200 200 200 200
Corn starch 350 400 350 350 350
Lard 50 50 50 50 50
Beef tallow 50 50 50 50 50
C. tora fiber - - 50 - -
Guar gum - - - 50 -
Pectin - - - - 50

VAIN-76 mineral mixture, Y AIN-76 vitamin mixture.
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Table 4-35. Body weight gain, food intake and food efficiency ratio of rats

fed experimental diets for 4 weeks

IBW FBW Weight gain  Diet intake
(g)

A 140.145.74™  303.6+11.58™ 163.52+11.2"™  530.2+4.57"™  0.44+0.02

FER

B 140.4+4.35 291.9+8.37 151.28+5.90 51524526  0.43+0.03"
C 140.7+4.68 290.8+5.01 150.16+9.03 563.6+5.99  0.36+0.01"
D 140.5+4.03 285.7+4.23 145.20+4.01 552.5¢9.10  0.37+0.04

E 140.5£4.01 208.4+499 157921055  564.1+10.3  0.39+0.01°

A: High fat(+cellulose) B: High fat(-cellulose)l
C: High fat(-cellulose) + 5% A=A} 2 o]

D: High fat(-cellulose) + 5% Guar gum E: High fat(-cellulose) + 5% pectin

Table 4-36. Effect of fibers on organ weights of experimental rats

Epididymal fat

Heart Liver Kidney Spleen pad

(g)
A 1.03%0.20™ 9.32+0.47* 2.01+0.07™ 0.75+0.08" 3.04+0.02%

B 101+0.15  8.68+050" 2.06+0.06 0.76+0.05 3.20+0.21°
C  1.00+0.14  8.00+0.39" 2.05+0.02 0.72+0.02 2.47+0.18"

D 091+0.25 8.5620.51" 1.96+0.09 0.72+0.05 2.64+0.22

E 1.01£0.13 8.38+1.01" 2.18+0.05 0.77£0.03 3.01£0.15"
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Table 4-37. The effect of fibers on the concentrations of serum total
cholesterol, free cholesterol, triglyceride, HDL-cholesterol and
free fatty acid in experimental rats

Triglyceride Tot.cholesterol Free cholesterol HDL-cholesterol Free fatty acid

(mg/dl) (uEq/L)
A 81.8+321°  95.8+4.35™ 10.08+0.87™ 65.11+0.43" 925.5+80.9°
B 61.9t694" 89.7+5.84 12.22+0.68 58.05+0.78 669.3+65.5"
C 676£353"  93.2+345 13.74+0.89 59.46+1.01%" 854.4+60.0°
D  753%4.00° 98.5+5.01 13.73+0.63 63.62+0.99° 854.3+57.8"
E 676301  825+3.48 12.69+0.88 52.57+0.68" 836.9+88.5"

A: High fat(+cellulose) B: High fat(-cellulose)l
C: High fat(-cellulose) + 5% A=} 2] o]+
D: High fat(-cellulose) + 5% Guar gum E: High fat(-cellulose) + 5% pectin
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Table 4-38. The effect of fibes on activities of serum AST, ALT, and ALP

AST ALT
(Karmen unit)
A 93.9+6.35™ 36.5+5.23™
B 99.1+£18.89 34.5+2.98
C 85.7£5.63 37.75+8.01
D 97.7+£7.01 43.00+10.98
E 87.8£10.98 34.93+4.68

A: High fat(+cellulose) B: High fat(-cellulose)l
C: High fat(-cellulose) + 5% ZA ™=} 2] o] df
D: High fat(-cellulose) + 5% Guar gum E: High fat(-cellulose) + 5% pectin
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Table 4-39. The effect of fibers on the contents of total lipid, cholesterol,
triglyceride and TBARS in liver of experimental rats

Total lipid Triglyceride Cholesterol TBARS
(mg/g liver) (nmole/g liver)
A 42.88+2.99" 14.95+0.85™ 33.04£0.18"™ 83.65+£8.96™
B 41.88+5.96 11.63+2.03 35.35£2.05 73.23£10.00
C 44.13%5.05 14.62+2.09° 31.46£1.81 98.54+10.14
D 44.1345.89 12.31+1.99 29.73t1.54 99.49+14.02
E 43.88+7.00 10.95+2.54 29.45+£0.90 63.54+15.03

A: High fat(+cellulose) B: High fat(-cellulose)l
C: High fat(-cellulose) + 5% A=A} 2 o]

D: High fat(-cellulose) + 5% Guar gum E: High fat(-cellulose) + 5% pectin

Table 4-40. The effect of fibes on the contents of total lipid, cholesterol,
triglyceride and TBARS in liver of experimental rats

G6PDH Malic enzyme
(nmoles/min mg protein)
A 0.93+0.08™ 3.32+0.08?
B 1.03+£0.06 3.18+0.24°
C 0.87+0.05 2.90+0.16™
D 0.97+0.10 2.73+0.09"
E 1.08+0.03 3.10+0.19°
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Table 4-41. Fecal excretion of lipids on experimental rats

Total lipid Triglyceride Cholesterol

(mg/day)
A 435+1.55 7.45+0.13° 15.05+0.08°
B 62.5+1.89° 2.52+0.15" 5.05+0.09"
C 69.5+2.90° 4.50+0.20°" 8.78+0.08™
D 65.5+3.01° 2.04+0.14" 867+0.11%"
E 48.7£2.95" 1.37+0.16" 4.82+0.70

Table 4-42. Fecal excretion of bile acid and fecal weight on experimental rats

Fecal weight bile acid
(g/day) (umol/day)
A 1.44+0.05" 11.93+0.36"
B 1.24+0.03" 11.78+0.25"
C 1.30+0.13° 20.14+1.20°
D 1.36+0.10 11.93+0.95
E 0.97+0.08" 20.35£0.87°

A: High fat(+cellulose), B: High fat(—cellulose), C: High fat(-cellulose) + 5% Z™ 2} 2 o]
D: High fat(-cellulose) + 5% Guar gum, E: High fat(-cellulose) + 5% pectin
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AWA Ext. 1.0% A7 E Fo o] BES4E VEnrt =& AL dubol
At Bo] AWA 5fo &uts faAE & 9% oz Alsg. Ny
05% H7MAE 9% 11%7F 7bE 713%7F =& Ao Yeytth(Table 5-2) o
gh AA 1.0% A7 s 3R 12%E, 05% A7 E 3% 11%238ke] 4tv &
HA7F AdE Ak A T 02%0 A wg- Algke =g on, NEETF X
B2 Aoz et (Table 5-3) Algte] A9 A% 01%7F 71 443 o=
UEbsk ek whebA, 2EA F=E9 05% H7MA R

Table 5-2. @ 7] & duke] 7| W3}

=g = R A=t Az} Ext. Brix gkl V| a
6:5 1.0 10.0 3.0
75 1.0 11.0 3.6
8:5 1.0 12.0 5.6
6;5 05 10.0 3.8
75 0.5 11.0 5.0

85 0.5 12.0 4.0
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Table 5-5. W& AH& (71, Bx, 2H= 1.05%)
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5.0

7.0
5.0
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Table 5-6. AF3<} #j

#3
7.0
5.0

#2

7.2

#1

75
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0.5
12.8

2.0

15
12.0

ar
.ZTV
Ho

12.6

14
DO

0.14
3.4
3.4
3.8

0.14

0.15
5.0
5.8
5.4

3.8
438
4.4

;i

ol




FSA ot

S

AE AA
bl

I i e A=

o
=

A el th.(Table5-7)

=
&

T
a

;o.ﬁ

Table 5-7. Z wj&n]

#3
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0.1
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H
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Table 5-9. 27 FE=2 H7bFe] g8 FHAEA A= &

#1 #2 #3

g e 3.0 3.0 3.0
a7 3.0 3.0 3.0
ARIEG 5.0 5.0 5.0
A2 Ex 1.0 1.3 15
Tt 0.1 0.1 0.1
AL3t}E S5 o 0.8 0.8 0.8
g 10.6 11.0 11.2
(%, At R) 0.11 0.13 0.13
pH 2.84 2.81 2.79
THH VEE 54 6.6 56

® ¥ #7t A"
A7rgh Fo 3FFE AMES A FAdFES HAUee u V5wt b
¢ ez yesth (Table 5-10)

Table 5-10. 3 77t F59] 7lawd n2= o4

#1 42 #3
A e 3.0 3.0 3.0
g 3.0 3.0 3.0
AR EETG 5.0 5.0 5.0
A A Ex. 13 1.3 13
14t 0.1 0.1 0.1
Ab3} 5 5 o 0.8 0.8 0.8
o =g 0.01
9] g 0.01
e 0.01

Td4 7EE 6.0 6.7 45




ol Aol AnZ Fgsle] v 3F Y wWigHE AL HEF B-HNE
A=
A FEE 7 S8 AT
HZ AFo U AFH7F A3 dakyl Aldbe] thdk 7| =& #30] 7}
gtov} AukHel V|ZxE #27F 7P £ Aoz veluith(Table 5-11)
Table 5-11. AWA FEE H7} S8 JZw e
#1 #2 #3
ELESRAS 3.0 3.0 3.0
oI 3.0 3.0 3.0
AR T 5.0 5.0 5.0
A A Ex. 1.3 1.3 1.0
FaAk 0.1 0.08 0.08
A} 35 S o 0.8 0.8 0.8
v} 3F 0.01 0.01 0.01
= 11.4 11.4 11.2
AR (%, TAAO R) 0.18 0.14 0.16
pH 3.00 3.09 3.06
A 56 5.7 56
Az gk 5.4 55 5.4
kel Ve x” 45° 4.9% 5.8
Anke] 7 Er” 4.1° 5.2 5.6
T34 7ax 43" 5.7 5.2%

A

o

oif



2) ABA Aol h SE AEAY

@O Al Aoldf &5 B2t
Alsoll dr=a e F7HA /7Y Holdf 59 Aw 2 9%, A%, pH
5 ZAFskSth. (Table 5-12)
Table 5-12. Al Ao]df S5 A& 2 9=, A%, pH
_ w) of] 2 3} o] u} 3 . ..
A =] olH —
1% (Miero Fiber) #e] 274 (Fibe-mini)
A A} A FE(F) A FALE 5 Fo}l Qo = IHF)
AEY F3 2= 2GS R
ANge, G rEQ(A o] WA EFPrER (A O]H
A5 AH50%) 4.71%, HIEFT 4g), N4 Eqkrkes) vl ERRIC
, AR AR QA X A AL
LA A E H
3| h= [ E A e B S
s (G R ER)
& e 4bkcal, ©3FE 15g(2] o] A
&g 7+ 4dg), @A 0g, AW 0g, UHE
& 10mg, W EFFIC 300mg
&3 100ml 100ml
Aol dfre]l ¥ 7IEAE 25g
olmE tE AFOoRHH AHF
7 % 3ol 19 19 AES A
&3 Al L
9= 15.0 14.8
e
(%, 0.30 0.32
TAAo 2)
pH 2.89 3.07
@ AA Aol df F=d HU
A2} fiberF Y 1gS =ASE 99go] £31A A% fiber& 9, DBrix. 1.0, )



Z47vo] www A ste] $87+S Hrtetgom 1 AE Table 5-133 )
%, fiber@ ol F7FEWH B0 =i, YtolA S&3o] mIEAL 74
Ag o, 02% H7tAE 2 7ho] k3t o] dstH, &8 F zkEFo]l St

T3 fiber7t o # g8 A g EAGEHE FA5te] g X4 g2
ANE BHAoy 01% mvke] A AL 27X K3t 238 7EE7F FX

2okt

Table 5-13. AW A Aol dFd &83He] W

% fiberd & 0.05% 0.1% 0.15% 0.2% 0.3%

=
[e]
287k - + +++ ++ -

webA] fiberdt e 0.15%0 A EZY~EZAE H7bsta 7MY Testg: 3HA

[e]
=
ol FRE APV AHEARL W awe JERs g B4 ued

Table 5-14. WA €3} 7o) v &o] B2 7|55 W5

#1 #2 #3
1% fiber 3|4 <Y 15.0 15.0 15.0
ZodrEZ A 10.0 10.0 10.0
RLECASS 6.0 - 10.0

e 6.0 135 -
IR 20.6 20.4 20.0
[SA 52 56 6.2
&% 4.0 4.8 5.2
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Table 5-15. Zg Y ~Em=9] 3 Tk} A5t 7|5 %
# #2 43
1% fiber )49} 15.0 15.0 15.0
ZydrEZ A 2.5 5.0 10.0
LR, 5.0 5.0 5.0
gE 76 10.0 15.2
2= (%, Ao R) 0.03 0.05 0.10
pH 3.28 2.92 2.61
ool 715 % 4.8 3.6 6.0
Aleke] 715w 3.2 4.0 6.4




Table 5-16. 212 A7}o] we 7] awe] W)

# #2 43
1% fiber 3|4l 15.0 15.0 15.0
ZdAER A 10.0 10.0 10.0
A g 5.0 5.0 5.0
GdEGAEY 2.0 2.0 2.0
Tl 4k 0.08 0.10 0.13
g 17.2 17.0 17.2
A= (%, TFAateR) 0.21 0.22 0.24
pH 2.50 2.45 2.44
ool V5w 5.0 6.8 5.8
Algke] 713 5% 5.0 5.0 4.2
&3 5.0 6.0 5.2

HdEsed gl wel dE 2dE 93 EHYiERs FFE Fo
ofx o}, whutel] tig 7S w7}
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~
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#1 #2 #3 #4
1% fiber 314 Y 15.0 15.0 15.0 15.0
ZodrEZ A 5.0 5.0 5.0 5.0
ul g g 5.0 5.0 5.0 5.0
TAAk 0.1 0.1 0.1 0.1
Al 5= (Bx. 50, ) 1.0
e 3}5Bx. 26, ) 15
W5 (Bx. 71, ) 0.8
S #:A 7] ~(Bx. 62, ) 0.9
iCas 12.6 12.6 12.6 12.2
AE(%, TAAo 7) 0.21 0.22 0.22 0.22
pH 2.70 2.63 2.87 2.47
duke] V3% 6.0 4.2 5.6 4.6
Auke] 71E % 4.2 5.4 6.4 4.6
T3 VI % 4.8 4.8 5.8 3.8
@ & "7 A1g
Table 5-18. 3 7l W& S8 7|2%
#1 #2 #3 #4
1% fiber 3]4] < 15.0 15.0 15.0 15.0
ZodrEZ A 10.0 10.0 10.0 10.0
ul g g 5.0 5.0 5.0 5.0
T4k 0.1 0.08 0.1 0.08
W5 (Bx. 71, ) 0.8 0.8 0.8 0.8
o =3k 0.01 0.01
gk 0.01 0.01
3=
A5 (%, Ao R)
pH
wke] Vs %
2lgke] 715 %
T3 7E=
st AE
WaL Aol d{E FAHATLE 3t AHE AFES IR en e =

o,
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2o vt w99 7R E S sthdoln FE oA AHEa flow,
=, 9, B2 3 o] ZhEAEe JEHE AHH

5% Aol Edsirts EF 219 wZkeo] Aol Jhal e 8= W T
o2 Mzt F4 gigFo] o, U glutend ¥HAE YERNE AR
o who] MU HA & dbd &2 gluteng 3L A o, soduim,

Ape] kol wra Ay FRE v Fstal 7] wEel, 2UtRE

= G2 AA 2 vk of

Aste] IR FEY HAEHAJAT. 22}, S =] glutend 2ol AW Aol A

PAATIIA ZstuE Aws Az sl gluten A
A57F RE=A] H7bEojof gt} o]eldt ZAIHNS RSty fste] Ak AxA
ALg3= N EA 2 carboxymethycelloulose, guar gum, methyl cellulose, xanthan
gum, locust bean gum, hydroxypropyl-methylcellulose 59 gum&d & H7lgto =
Aok fabgE 2AS VMR E wg Aol Al z7E eE Atk Aol R
cellulose, hemicellulose, pectin, gum¥, mucilages 59 2&A t3dHF¢ lignin,
chitin, chitic acids &4 w99 daspd G774 232713 glov. . 7]
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i, 7eF o B8R 3 ), saf-instant yeast(S.ILesaffre

=
jit, France)g& AlgolA Fste] ddol o] &3t 2w, Hydroxylpropyl methyl

cellulose(HPMC)+= A A 318k HPMC-29109] A&, xantan gum-E th 5 oF3% o]
-]-‘% A}_Q_d, E]-

. AT Az

Aol AFEF A7EEE A s WS FaR st Az WA, 2SS A

2o A o 247 FoF FAF T roller mill2 AEAZ v 45T DEAZE7]
A 19z =83 AFAA tA] food mixer(3Y food mixer FM-681)% A &3
5lo] 100mesh®] A& EFA|7] S B7F A 82 AFSSFA UL

Aol AMEE AW Ate] Aol i FES A T WHE &5kt WA
WaLE FASEY food mixer® Este] 65T T/HTE FE3 g 5% T
NeEES 7heto] Aol dfFE JAAHT olFEA st &
40C EEZAZR7)AA 2417 AxAZ e, food mixer® 33t 60meshe] |
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Joseph, Michigan, USA)el A ol Adojx
dought= =% 40C=Z 1 TN A ok 2A|7HE<F
g A o,

s Sk 22 HET}

¥ 55%1F 34

2000C ol Al 40%-7F baking 3} 1 t}.

7l
A E 5

xanthan gum-=

=] [e) =
3 He ¥

J_?]__
ok 30&7F mixingdte] doughZ
A fermentation cabinet(th <
2]g 558-7e] 12 &F F o] 13 punchingg 3 of2 4083+
EZ4 dough® sheeting®} moulding g 3

t}2 baking oven(t]

QJ

9k E (proofing) S A3



v}, Dough9] FA1¢F #3 &4

Dough®] FAl= ®kso] g5d AlHoA FAE FAA2H, mixing 459
dougholl Al 10g< AFHete] AP x2to] olstE = Cl7}FFS vEE3L, 50mL mess
cylinderel] Yo 21w ==& dougho} A 13 @@ sle] warp &

A &2k dough Sl &5 HFHsHA o] F-95 AU

AL AW TASE R 8 F7] EAEe] 54

2mko] M= CR-200 Chroma meter(Minolta Inc., Japan)& AF-&3}o] crustot

, a(AAE), b(FA )0 ghs 33 wkE FAsom, o] W i

o
=
3
o
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=
o
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= WA L, a, bk 27 96.86, -0.07, 2.020] At Awe] ZA 72 baking 14

712  ZgF TA-XT2 Texture analyzer(Texture

)
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>,
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o
o
e,
o
iy

technologies Corp., Scardale, NY)& A}-&3}o] 439 2H, force-time 419
Texture profile analysis(TPA) parameter®Z5-E springness, cohesiveness,
gumminess, hardness, chewinesssS AFEsIAY. o w REE FHZHULS
pre—test speed 5.0 mm/sec, test speed 0.5mm/sec, post test speed 10mm/sec,

distance 10mm, trigger force 20gel o™, A& 254mme Y& probeE A&}

o ZAstsint.
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of tiate] 1(thhs] vpmeh)el A 9(hes] Frh)7pA o] H4E AEste] ¥ 7haksl
om I A¥= SAS(Statistical Analysis System)E Al packageES A}
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Table 5-199ll= 25% A7HFE H7be 27be &3t AwWA 2 o)A,
HPMC, xanthan gum(XG)< Zt7b #H718t9S o ofd 21wz ide] 3 5E4E
ZAbg 232 Ydetdder. 33 AS XG7F HE we 55Tow,
HPMC7F 59C, fiber7} 635C= fiber7t 7Hd #& Ao=m yetuth Hud=e
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Table 5-19. The effect of Cassia tora fiber, HPMC and xanthan gum on the

amylogram characteristics of wheat flour/rice flour

control fiber HPMC xanthan gum
Gelatinization
Temperature(C) 61.0 63.5 59.0 55.0
Peak
viscosity (B.U.) 890 820 825 1160
Temp.eratu.re Eolt 92.9 89.0 - .
peak viscosity(C)
15-min
height(B.U.) 955 490 515 885
Final
viscosity (B.U.) 1010 900 880 980
Set back -120 -80 55 180

1. Dough 2 2uwke] FA 9} )



WAFer WARe] EREA 2Aze]l WAAE Wrse T Awel

' & W9 F3= fiber7t ol
et o, baking$ AF HEI L fiber7t R L OE Ae ol st
Jge] & Zom vEyth XGY AS AFe FHrt b Ao, HEAE
1,67ci/go. 2 7} vigkth a8y fiber H7HA= AEY S v Hon)zt o
2 ATl v A% we Aew vuyr 3 & 07 Aoldss A
of FH7kAl Awel A Srkek Fye #HAE BUow, Skurray et al
wholemeal flour®l wheat bran, rice brans H7}s}9 S wl tjzx=F-o v -39

#HaE Aty A =9, wetE Y

Jm

o
&

Oll

o>

rir
o
[
QL
3
auj
r
T
o
k1
¥,
o
P
Ho
ojf
rlo
o,
X —|~
Y
>,
el
Jo
[
i
i)
)
it
2
L
S
?l_l
0.

gEso] ofstal 7ha ge o] Yol A dS AstAzivkal &%lth. D' Appolonia

et al. & B7}Fol oat bran¥} wheat bran F7FA AlEe] H-u7} 4G
gt o™ Pomeranz et al & H7FF9 cellulose®t wheat bran % oat hulls&
H7rstel A3 Ax AFe F9E B ow, o= glutend] A B Ihot Thx
e ghaol ofF zloletar it
fiber¢} celluloseE F7tste] =4S SAT A3 HAVbe] 75 A5 =

ol7} A7 Qle] WA O R gluten 3 & ol oF Aolgtas AEE & vt

ﬁ

M

2y}, Chen et al & 27}l apple

I R WA, fiber 7R A EFQ F U 713 Rux =4, Ang et ale
vellow layer cake®ll cellulose H7FA B3 7} 4% =713k AL baking$ W@ ZA|
71 A cellulosed 747F F-u]o] A4S FHASA7]7] wiitolgtal &gl o,
blueberry M3 A ZA] cellulosed 717} B9 Z71e] &37F = RS b=y 9 F
71A2%to] golate] wr=e] HAS & {FAAA F7] wiLol#al st A,
Nishita et al ¥ 27}F2 A= Aol HPMCE H7bstsls o thz+(1.5a
Jg)ol A& A3 B39 (50cn/g)d F7HE EYged, o= tE gumFol H] )
HPMCZF wh=:9] 7h2 Bpe S A7l d 7HE A dstr] ditely, H7kAl=



Hrugen FEEFel o Agselol @uhi stgth ¥ AP

HPMC7} XGERUE =& H3 =712 B oy fiberd 7ol vsi+= A
=

A AREE 20% oY AL Hikd Ee BE
al

w9l mohwe] EftRel AWA Holdf g

==

-

of Tolx L, wEe] Aol Auw Azl

Table 5-20. The effect of Cassia tora fiber, HPMC and xanthan gum on the

bread making of wheat flour/rice flour

control fiber HPMC xanthan gum
Expansion ratio of
dough (%) 1.9 201 2.0 1.8
Loaf wt.(g) 568.7 561.9 549.4 562.4
Baking loss ratio
%) 14.3 175 18.8 17.2
Loaf vol.(cm) 1120 1440 1160 940
Specific vol. 1.97 2.56 2.11 1.67

(cm/g)
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Figure 5-2. Effect of Cassia tora fiber, HPMC and xanthan gum
on the appearance of bread

Table 5-21° 21%-9] crust® crumbel gk M= ZHZARE el ATt A e
TR Ao Aolrt UdRNow crustd A XGe LEko] 654= 71 =il a
#e Mg e Aoz byt v fiberis Likeol 5082 7Hg wokal, agke
12622 71 =& Ao® YERY fiberd 7H7F AW A4S ol FA st Aol
s & T ATk =T crumbe] M= AR Like 44 XG7F 781% 7F

W, fiber= 72302 7Hd of 7 O ® YERY crust A= 2

F2 e 4 5 Mg Hold% FEEL Awel AT A3 ofF

rlo
o,

r—{o
x

S YeE FEdS By o, Marconi et al.> L2 o] pasta A FA BE7t
F 27 AFY S oA st biEks wFEAY ST Arzu et al ¥}



Sharp et al® <dATFoNA % barley bran¥ rice bran 3 7}7F AE9 AMAS oF
A 3t Pomeranz et al fiberd7bo]l wE AEeo] MA Z=HZAI brane
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Table 5-21. Color value of baked bread containing Cassia tora fiber, HPMC or

xXanthan gum

control fiber HPMC xXanthan gum
crust
LY 5891+3.11""  50.82+3.17°  56.69+2.36"  65.39+2.13"
a” 115£1.18"  1266+0.63"  11.79+1.14°  9.00+0.45
b 30.72£1.50°  25.75£1.88"  30.40£051*  31.98+0.18"
crumb
L™ 75674015  7228+127°  77.30£053"  78.130.49"
a” -1.69£0.09°  -1.01£0.12*  -1560.16°  -1.20+0.03"
b’ 1477+044°  1455:0.81°  14.76£0.39"  16.10+0.20

1) *, ** =%+ means significant at p<0.05, 0.01, 0.001 level, respectively

2) Mean value of Scores with same alphabet were not significantly different
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WAtk Springness®} cohesievenesst™ A2 FRHZ Folxrt gl AoE UEY
o1} gumminess, hardness, chewiness®| A%+ fiber’} 7} 21, XG7F 7H
2 Ao ® vERgth Gumminess® 79 fibere 396.7% 7Hd w3 XG7F 14267
2 XG7F 7 =9ko | hardness? A %% fiber’/} 836.72 71 YWeky vhS2
HPMC% o™ XG7F 2822982 XG7F 7F& Ekt}h. T3 chewiness® gumminess,
hardness®t &943 d3FS ettt H 52 SAdFE=5 o83 AWM H

9q7F 744 2 A7b el A hardness7h 7HE 92 AEFS BAdva siod, A

off

L w7t Aol dFe Hrtel o =49 hardness, gumminess, chewiness 7} &
Zhsitb . B skt B O Ado e Aukz el ZA 7oA fiber7lb 7HE WS
hardness, gumminess, chewinessZ HE =t ol AW Al fiber H7FatollA] H

3 F7hgel bg F4Y A3 Aol Ui Astetm Ardd

Table 5-22. Texture profile analysis of baked bread containing Cassia tora

fiber, HPMC or xanthan gum

control fiber HPMC xXanthan gum
Springness 0.87" 0.89 0.87 0.89
Gumminess”™ 829.48"" 396.68° 727.05° 1426.68°
Cohesiveness 0.47" 0.47 0.47 0.51
Hardness™™ 1797.7° 836.7° 1555.3" 2822.9°
Chewiness™™ 716.99 354.16° 624.92" 1278.07°

1) The values with same alphabet were not significantly different at p<0.001
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Table 5-23. The effect of Cassia tora fiber, HPMC and xanthan gum on

sensory evaluation score of baked bread

control fiber HPMC xanthan gum
Appearance 6.28 5.25% 5.38% 425"
Color 6.25™ 5.25 5.83 5.00
Flavor 5.63™ 5.83 475 5.00
Taste 6.13™ 6.00 450 5.38
Texture 563" 6.63" 450 4.25°
Overall acceptahility”  6.75" 6.00*" 463 463

¥ Mean value of scores with same alphabet were not significantly different
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BAGH, GUA D AZAE A, FANA AR ofe] Bgo] MatelA ¥E

1) @4 retinol®} &3 a-tocopherol 3%

32 retinol, a-tocopherol2 Bieri®] HHol wa} retinol® a-tocopherols &
Aol AaFslder. g3 1500l internal standard® retinyl acetate 50u0<}
tocopheryl acetate 500 E 7}8te] & 42 & 300ul hexane®Z FE3F31, 0.45um
membrane filter(HAMILTON, USA)E of¥st & A4 7t~2 AZAACT 1%
H A A FEEL methanol-diethyl ether &3 4(60u0:20u) .2 S3]A]7]aL 15
20uE #Ha& HPLCol FY3te] 292nmollA 28tk €vlE= methanol:H-0
(97:3)%, column& Bondapak Cis(waters, USA)S AL&3tdt), 220 A3 A

ok Sigma$} Merck A& AM§3FH )

2) @4 FtsAd 24

i)

g % #1312 A& Thiobarbituric acid reactive substances(TBARS)E &4 &t
Yagitiel wek  FAsdch. @4 0lmeel  1/12N HoSOs  4mlst  10%

phosphotungstic acid 0.5m¢E 7}3F & A oA 587F WA 71 T2 4,000rpmell



A 107 ARt A dE AAs L JAHdECA Al 1/12N HeSOs 2me
10% phosphotungstic acid 0.3m(E 7}t WA ZITh o] A& ThA] 4,000rpmol A
1013 dARgetar A3ASs AATF & AdE] /12N HoSOs 4mlet 0.67%
thiobarbituric acid 1meE 7Fgtth. o] RS 95T FxoA 1AIZE WHEAZ F FA
WZFA A n-butanol 5mle 7}Fatar 4,000rpmoll A 1587 A28t n-butanol&
<2 #HIA excitation 515nm, emission 553nmol A  spectrophotofluorometer
(Farrand, MK2, USA)E Ab&3ste 2SS SAHsAd ZFFS 11,33

~tetraethoxypropane< A}-& 3191 th.

ol ] §oAS AFsAY. AR BFA Ty foF FojTte Fof A%
o] H]aE paired t-testE, WAl EX S chi-squareE ARSI AW 25

Aol el e JxEAe Aels BASY] fE dEAkE A

(ANOCOVA : Analysis of covariance)S 2 A3} th.
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Table 6-1. General characteristics of study subjects at baseline level

Placebo Cassia Tora

P value?
No % No %

Age(years)

50 - 15 79.0 16 72.7 0.6437

< 50 4 21.1 6 27.3

Mean+SE 571 + 2.3 56.1 £ 2.8 0.2090
Gender

Male 8 42.1 9 40.9 0.9382

Female 11 579 13 59.1
Educational level

Illiterate 1 5.3 3 13.6 0.4212

Graduate elementary school 5 26.3 2 9.1

Graduate middle school 4 21.1 5 22.7

Graduate high school 6 31.6 5 22.7

College and above 3 15.8 7 31.8
Family type

Alone 2 10.5 2 9.1 0.7995

with spouse 3 15.8 5 22.7

with children 2 10.5 3 13.6

with spouse and children 10 52.6 9 40.9

with parent, spouse and children 2 10.5 2 9.1

the others 0 0.0 1 4.6
Complication

Yes 7 36.8 13 59.1 0.1553

No 12 63.2 9 40.9

1) P value by Chi-square

Placebo n=19, Cassia. Tora n=22



AgdEd ¥laue Table 6-29F 2tk 91oF Foli e A4 &F&< 31.6%(n=6)
A FoTY A 5L 27.3%(n=6)2 W ERoen dA &

ALE 9o Folito] 158%(n=3), AWA HFA Foie 136%(n=3)0.2 H|Z%
shlth. F 33] o] &k AMHY HlE&E& f1oF Fouto] 632%(n=12)°]aL A
A Tl 50.0%m=1D)elRoem F 1~23] Ea= AFHY H &S

gk Folito] 105%(n=2), AW BEA Folto] 182%(n=4)= kel Aol
dgot fod Aot gtk JFAT HAE WEE 9leF Folwol
26.3%(n=5), AWA BEA Folo] 364%n=8)F AWA HEA FolFolA o
FAE W vgo] BRout fold ol ok AFAES HATE W&

& 9loF FolFo] 66.7%(n=14), AHA BEA Foio] 364%n=8)= $oF T

lo

il

oA ARAE AV Bdoh AAHGte AAAF T P B2 &S AA
AL Folgh16.2%)01 L 1 v E4H13.5%), UHAIFE(10.8%), 71 EA

(81%), 27H91(25%) % o9tk ~EHAE AE 2EAAE W Abge] o
Folaol A 474%(n=9), 22 BFA FoldeA 546%n=12) oW = ZEF
27b Qi ARge HEe] 1ok Folel A 53%(m=1), AWA BEA| Folel
A 182%m=HZ tha Fol7t dglort FelHel Holi ofgeh

BN

3) AANASFZ=A

ool EARAIA AReA e AAAS A3 Wi Table 6-3% 2 AW
BFA Felwolu} 9lek Fel@elA ), AF, BMI, WHRE =5 wlssiglow
AYA wEA Folwe $57] g #37] Aol tha Ehot foH 2

ol At
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Table 6-2. Health related characteristics of study subjects

at baseline level

Placebo Cassia Tora H
Pvalue
No % No %
Alcohol drinking
Current 6 31.6 6 27.3 0.4518
Quit 1 53 4 18.2
Never 12 63.2 12 54.6
Smoking
Current 3 15.8 3 13.6 0.9554
Quit 3 15.8 3 13.6
Never 13 68.4 16 2.7
Exercise
> 3 times/week 12 63.2 11 50.0 0.6609
1~2 times/week 2 105 4 18.2
Little or none 5 26.3 7 31.8
Taking nutrient supplementation
Yes 5 26.3 8 36.4 0.4905
No 14 73.7 14 63.6
Taking healthy food
Yes 14 66.7 8 36.4 0.0469
No 7 33.3 14 63.6
Stress
Never 0 0.0 1 4.6 0.2928
Occasionally 9 474 12 54.6
Often 5 26.3 4 18.2
Almost always 4 21.1 1 4.6
Always 1 5.3 4 18.2

1) P value by Chi-square

Placebe n=19, Cassia.Tora n=22
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U, A9 BEA A5 W)
1) A AZFA

7], A%, BMI, WHR % & $joF Fojityt Awa BEA Foit Abold
AYA zt A 2ol 7k gl o fJokolu} Al HE Al Fol A Fo AMAAZSZ

A} Ao % =Fo) 7 9l (Table 6-3).

Table 6-3. The change of anthropometric indices in study subjects
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Before After” difference 2)
P value
Mean+tSE  Mean+=SE Mean+SE

P value”

Height (m)
Placebo 1.596+£0.01 1.604+0.01 0.002+0.00 0.1677 0.1679
C.Tora 1.609+.02 1.607£0.02  -0.002+0.00 0.3919

Weight (kg)
Placebo  59.4+1.6 60.11.7 -0.2+0.3 0.5847 0.4413
C.Tora  62.3+18 62.5+2.0 0.2+0.3 0.4053

BMI (kg/m?)
Placebo  23.4+05 23.3+0.5 -0.1+0.1 0.2926 0.1308
C.Tora  24.0+0.4 24.1+0.4 0.1+0.1 0.3777

WHR

Placebo  0.88+0.01 0.88+0.01 0.00+0.01 0.8622 0.3365
CTora  0.89£0.01 0.90£0.01 0.01+0.01 0.3406

DBP (mmHg)
Placebo 69.1£2.8 69.4+2.2 0.4+2.6 0.8878 0.1643
C.Tora 75.6%£2.9 78.9+3.7 2.8+4.4 0.5298

SBP (mmHg)
Placebo  127.2+4.4 125.9+4.7 -3.9+35 0.2777 0.2288
C.Tora 133.7+3.7 133.9+3.1 -0.1£3.8 0.9706

1) 2 months after
2) P value by paired t-test 3) p value by ANOCOV A (analysis of covariance)
oA Y AR

okt 2 AW BEA FoAdolA AF dI 5o AFaa AFHFHARLE
W sl= Table 6-4¢F 2t} =
of Aswe Wste A slew 24 Fo] F a3k Ay HER FA
th 9 oF Folato] AFAHFANE HAEe o Aol oot AR oF

1 moldom 2709 F T owrre]l AEAANE A5E o8 2ol £(<0.05) of
=

£
4
2
ol
i
i
ol
>
T
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Table 6-4. The change of food habit score and food frequency score in study

subjects
) :
MizioirgE MAegfifSE ‘ﬁiﬁﬂ? P value” P value”

Food habit score

Placebo 8.6+0.4 8.5+0.5 0.0+0.2 1.0000 0.9568

C.Tora 8.7t0.4 8.60.4 -0.1+£0.3 0.8829
Food frequency score

Placebo  285+2.7 33.7+1.9 3.72.3 0.1333 0.0711

C.Tora 28.7£0.9 29.2+¢15 0.5%15 0.7443

1) 2 months after, 2) P value by paired t-test
3) p value by ANOCOV A (analysis of covariance)
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Table 6-5. The change of daily mean dietary nutrient intakes

in study subjects

Before After” difference 3)
Mean+SE Mean+SE Mean+SE P value™ P value
Energy (l)
Placebo 1653.3¥143.9  1752.6+99.3 99.3+168.0 0.5633 0.0968
C.Tora 14391725  1520.7+72.5 81.7+95.4 0.4014
Protein (g)
Placebo 64.9t5.5 70.0£5.8 5.0£6.7 0.4636 0.1494
C.Tora 56.1+5.0 58.2+3.9 21457 0.7239
Fat (g)
Placebo 32.7t39 37.8t4.4 5.1£5.7 0.3899 0.2307
C.Tora 28.2+2.4 31.1+3.0 2.8+3.7 0.4561
Carbohydrate (g)
Placebo  269.7+27.6 277.8£13.0 8.1+31.6 0.8017 0.1127
C.Tora 240.7+12.9 2475+11.5 6.8114.9 0.6527
Fiber (g)
Placebo 6.88+0.91 6.17+0.67 -0.71£1.18 0.5551 0.9672
C.Tora 5.27+0.54 6.03+0.47 0.76+0.61 0.2217
Ca (mg)
Placebo  587.6+90.0 568.9+100.7  -18.8+135.1 0.8915 0.3940
C.Tora 485.1+79.1 468.9+64.3 -16.2+101.8 0.8759
P (mg)
Placebo 1107.7#106.3  1109.6+102.4 1.9+144.3 0.9897 0.1952
C.Tora 928.8+82.4 937.7+68.3 9.5+£103.0 0.9272
Fe (mg)
Placebo  13.79+1.77 11.51+1.16 -2.28+1.68 0.1943 0.6925
C.Tora 11.17+1.22 10.29+0.81 -0.87+1.16 0.4619
Na (mg)
Placebo  4057.9+554.7 3903.5+519.2 -154.4+5487  0.7822 0.9375
C.Tora 3682.2+327.3 3753.3+357.4  71.1+481.6 0.8841
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Before After” difference 2 3)
P value” P value
Mean+SE Mean+SE Mean+SE
K (mg)
Placebo 3075.0+354.7 2946.6+381.1 -128.4+438.7  0.7738 0.2917
C.tora 2335.9+1885  2317.0+155.1  -189%196.9 0.9244
Vitamin A (R.E)
Placebo 1081.5+457.2  515.0+106.0  -566.4+469.4  0.2462 0.4394
C.tora 663.8£126.8 428.6+64.0  -235.2+157.1 0.1493
Vitamin B; (mg)
Placebo  1.241+0.164  1.061+£0.103  -0.180+0.196  0.3722 0.7066
C.tora 0.870£0.062 1.084+0.127  0.215+0.123 0.0950
Vitamin Bz (mg)
Placebo  0.928+0.100  1.023+0.115  0.095+0.170 0.5836 0.0514
C.tora 0.744+0.082  0.747£0.083  0.003+0.113 0.9809
Niacin (mg)
Placebo 15.9+1.2 17.3+2.4 1.4+2.8 0.6239 0.2443
C.tora 125+1.1 14.0+1.3 1.5+1.6 0.3611
Vitamin C (mg)
Placebo  107.1+17.3 82.9+13.6 -24.2+21.6 0.2811 0.8498
C.tora 86.0£13.7 777495 -8.4+14.7 0.5753
Cholesterol (mg)
Placebo  102.3+25.0 187.6+37.8 85.3+45.8 0.0854 0.0981
C.tora 114.8+22.3 116.9+22.3 2.12+30.2 0.9448
1) 2 months after
2) P value by paired t-test
3) p value by ANOCOVA(analysis of covariance)
Aot HEF AFAZE 2WA B Foabe ofE mol AR 9] Fo
3} 2 ek Y JFRAMMA Tha WEe] YAo BF
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Table 6-6. The change of concentration of serum lipid in study subjects

D :
et Al B a7 e

Triglyceride (mg/d¢)

Placebo 177.8+9.7 158.0£9.0 -17.7£19.8 0.3888 0.9210

C.Tora  2489+35.6 198.1+£29.5 -50.7+29.0 0.1018
Cholesterol (mg/de)

Placebo  225.8+10.4 217.0£7.6 -1.0£5.8 0.8660 0.0905

C.Tora  223.1£12.3 204.9+7.3 -18.2+9.6 0.0800
HDL-cholesterol (mg/d%)

Placebo 46.8£2.5 45.8+2.7 -1.0£14 0.4756 0.5079

C.Tora 41.6%£1.8 41.9+2.4 0.3x14 0.8093
LDL-cholesterol (mg/d¢)

Placebo 146.5+5.5 134.316.0 79154 0.1658 0.8924

C.Tora 142.6+10.1 133.6£7.3 -9.0£6.7 0.1994
Apo Al (mg/de)

Placebo 137.2+5.6 1279445 -7.6£2.9 0.0240 0.1875

C.Tora 121.8+7.5 127.0+£5.8 51+5.2 0.3410
Apo B (mg/d¢)

Placebo 120.2+3.7 103.6+4.3 -13.8+4.7 0.0121 0.9673

C.Tora 121.246.8 104.7+£4.7 -16.4+5.9 0.0144

1) 2 months after
2) p value by paired t-test
3) p value by ANOCOV A (analysis of covariance)
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Fig. 6-2 The change of serum levels of triglyceride and cholesterol

in hyperlipidemic patients
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4) €9 % Ve €A Az w3}

okt AWt BEA Fo d Fo FEAl dF(FBS), HbAle, BUN,
Creatinine, AST, ALT®] W3}+= Table 6-73 Zt} T8 dgd& F =
od BTy Astd oy AW BEAl FowrelA © F Foz HATh
HbAlckE + o BF Fof duvh 7Aashad A Fo]% <l Aol= gi3lth. BUN&
T & B% 7283 CreatinineS 2% oz Z7hat AN 92l 2fol

U ASTeF ALTR= #9341 ®istrh gl

rr
5
47

0

Table 6-7. The change of cncentration of serum glucose, HbAlc, BUN,
Creatinine, AST, ALT in study subjects

Before After” difference 2 3)
P value®” P value
Mean+SE Mean+SE Mean+SE
FBS (mg/d¢)
Placebo  225.8+10.4 217.0£7.6 -1.045.8 0.8660 0.1163

C.Tora 219.3+12.1 204.5+6.8 -14.849.7 0.1475
HbAlc (%)

Placebo 7.8£0.4 7.4+0.3 -0.3+0.2 0.1254 0.3731
C.Tora 7.8+0.4 7.7+0.4 -0.1+£0.2 0.7739

BUN (mg/d¢)
Placebo 16.1+0.7 15.2+0.9 -1.1+09 0.2200 0.5814
C.Tora 13515 12.841.3 -0.7£1.0 0.4865

Creatinine (mg/d¢)
Placebo 0.87+£0.04 0.92+0.03 0.05+0.04 0.2735 0.6656
C.Tora 0.96+0.06 1.01+0.07 0.05+0.04 0.1911

AST (IU/2)
Placebo 22.3t1.5 21.7£0.9 -0.9£1.5 0.5595 0.5310
C.Tora 24.6+1.8 25.8+3.7 1.2+3.0 0.6965

ALT (IU/2)
Placebo 31.4+4.8 26.6+2.4 -4.1+4.0 0.3288 0.4824
C.Tora 31.6+3.7 30.3+4.7 -1.3+34 0.7014
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1) 2 months after
2) P value by paired t-test

3) p value by ANOCOV A (analysis of covariance)
5 8% EFHEN AdHqstEo Wt
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fre] Al Afol= gl
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Table 6-8. The change of concentration of serum antioxidant vitamins in study

subjects

Before After" difference 2)
P value
Mean+SE Mean+SE Mean+SE

P value”

Retinol (ug/ml)
Placebo  0.78+0.07 0.56+£0.04 -0.19+0.06 0.0084 0.5729
C.Tora 0.81+0.06 0.55+0.04 -0.24+0.04 0.0001
a-tocopherol (ug/mf)
Placebo  17.93%0.86 12.67+1.17 -4.46+1.48 0.0092 0.0001
C.Tora 19.45+2.28 28.03+3.42 8.41+1.75 0.0001
TBARS (nmol/m¢)
Placebo 1.26+0.12 1.18+0.11 -0.08+0.08 0.3778 0.2330
C.Tora 1.28+0.13 1.07+0.13 -0.21+0.07 0.0121
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1) 2 months after
2) P value by paired t-test

3) p value by ANOCOVA (analysis of covariance)
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