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Purpose

Determination of optimum growth condition and increase in productivity for
Gryllus bimaculatus

Standardization of Gryllus bimaculatus material with optimization of its
extraction process

Evaluation of the protective effects and underlying mechanism of Gryllus|
bimaculatus extracts against alcoholic liver injury

Development of mass manufacturing system and test product using Gryllus|
bimaculatus extracts

R &D
achievement

Increase hatching efficiency : Hatching efficiency 90% or more (Improved by
more than 50%)

The oviposition rate: Increase of more than 700 spawning at 25 °C.(oviposition
:1000 eggs =1700 eggs)

Increase survival rate : The survival rate 28~33% (Improved by 8~13%)

The hot-water extract of Gryllus bimaculatus has excellent antioxidative
activity.

Gryllus bimaculatus extract treatment group inhibited 30% of triglycerides.

Gryllus bimaculatus extract reduces alcohol-induced Hepatic steatosis, hepatic
apoptosis and bacterial endotoxin. (69% inhibition of TUNEL signal, 68%
inhibition of c-caspase 3)

Development of analytical method and complete validation of analytical
method, (Analytical marker: chondroitin sulfate sodium)

Completed Standard extract development and the flow chart of pilot
production process.

Secure safety and stability data of raw materials.

Production of three prototypes.(One kind of general food jelly, two kinds of
health functional food tablets). Completed item declaration at KFDA

R &D
expectation
effectiveness

Securement of original technology for breeding, extracting process, and
functionality of Gryllus bimaculatus

Enhancement of productivity and profitability of insect farms by establishment
of optimum growth condition of Gryllus bimaculatus

Improvement of consumer acceptance for edible insects by imagification of a
high-value functional product with Gry/lus bimaculatus and accompanied growth
of related industries field

Utilization of Naturtech network: using of domestic sales through Univera and
sales through expansion of domestic distribution network using OEM /
ODM.(KOREA  YAKULT CO.,LTD, LG Household & Health Care
CO.,LTD,.lottehealthl CO.,LTD, Chong Kun Dang HealthcareCO.,LTD )

Actively conducting overseas sales through attendance at overseas
expositions.= Swiss (Vitafoods Europe), Thailand(Thaifex), China(HNC China)
Singapore(Vitafoods Aisa), Vietnam(Food Epo).

Growth Alcoholic liver Functional

condition injury food

Gryllus ) .
Edible insects

bimaculatus
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Table 2. Management method and feeding condition of Gryllus bimaculatus
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Table 3. Egg period and rate of hatching of Gryllus bimaculatus with external
stimulation

Type 20 25T 30T 35¢C
Period of egg (Day) 380 18.8+1.3 9.2+0.4 8.6+0.5
Hatching rate (%) 54% 52% 50% 48%
Repetition (n) 50 50 50 50
@ ARATFEL FA $ ¢ ¢ 7 L BIg
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Table 4. Egg period and rate of hatching of Gryllus bimaculatus without external
stimulation

Type 20 25 30T 35C
Period of egg (Day) 38.3+0.8 16.3+0.5 9.3+0.5 7.1+04
Hatching rate (%) 98.3% 97.5% 96.5% 97.6%
Repetition (n) 530 733 844 575

130 4

100 S

Hatching rate (%)
X

W Stimulate
M Non stimulate

20°C 25°C 30°C 35°C

Temperature treatment

Fig. 3. Comparison of hatching rate between the stimulate and without stimulate of the
eggs
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Table 5. Oviposition period and hatching rate according to different relative humidity

Type 30% 50% 70% 90%
Period of egg (Day) 9.4+0.7 9.1+0.9 7.4+0.6 7.1+04
Hatching rate (%) 41.8% 66.0% 82.0% 90.2%
Repetition (n) 158 545 289 245
F3l&S Fol7] Hdl F3lo] 9FS vA= s A5 A A & AT
o ol 9FFAE Hisety FEE Ha 0% A Hats =T A F
3t& 90% °)dE 71 F Jom {3 Sl 5255 b Vo] gEHE 540 U
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Fig. 5. Oviposition tendency by different temperature for 30 days
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Table 6. Characteristics of harvesting each treatment

Type 3,000 5,000 10,000 15,000 20,000
Average survival count 1,006 1,535 2,778 3,091 3,670
Survival rate (%) 33.5 30.7 27.8 20.6 18.4
Average product
(weight of 1,483 2,106 2,673 3,473 3,967
G bimaculatus) (g)
An average weight of
body (g) 1.47 1.37 0.96 1.12 1.08
Dried weight (g) 312 450 706 792 909
Dryness factor to live 5 21.4 26.4 22.8 22.9

weight (%)

== Survival rate = Body yield
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Fig. 9. Average survival rate and total biomass by treatment area according to the
breeding density
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Fig. 10. Change in the weight of Gryllus bimaculatus in five weeks
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Fig. 11. Average weigh at harvest by each treatment.



NA2E FAS FAE AYsta AT 393 7[Fo 2 E o AdEAS lkg A4
317 YsiA = 1.23kg~1.42kge] AR S 4248l tHTable 6).

Tabel 7. Feed efficiency by each treatment

Type consufn%c‘)[(ijon (@ Product (g) %gé%%réc¥%%f l?)?%?iu%?a{llzgy(gg)r

3,000 1,184 1,483 125 0.8

5,000 1,708 2,106 123 0.8

10,000 3,237 2,673 83 1.2

15,000 4,277 3,473 81 1.2

20,000 5,343 3,967 74 1.3
AGE 87 AE=E Dt ARSE A Aol S mA=A dotry] s &
S AUE AR A3k AYTE Aue] Aol wh Aout 200004A T 7
T 4A 9 vigo] A =A UeRAT AA AATE E o 45 Avle 51% - 49%=
& zto] & HolA &dth(Table 8).

Table 8. Sex ratio of breeing test insect

Type 3,000 5.000 10,000 5.000 20,000 Total
Female (%) 49.3 47.8 48.2 49.1 56.5 51.0
Male (%) 50.7 52.2 51.8 50.9 435 49.0

ispe“tlon 3.017 4,606 8.334 9,272 11,011 36.240

F1g 12. Breedlng room 1n51de



Fig. 13. Harvesting process
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Table 9. Survival ratio comparison between only water and both water and vegetable

Average weight of harvested in

Type Survial number Survival rate (%) the 5 week (mg)
Water+Food 154 15.4 556
Lettuce+Water+Food 279 27.8 860
1000
800 v
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T 600 F
L P =
5 J . /"J e W
E? 2“ , /,9-'“* g \Water+Lettuce
32 z‘/,/‘

[ I
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i

Period (week)

Fig. 14. Changes in the weight of Gryllus bimaculatus for five weeks, between only
water and both water and vegetable
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Table 10. Report of heavy metal residual inspection(Pb, Cd, As)
_ N A A A 513

NO.  AIEH(FE/FE) AN@eoEd aro) N@tE A3

1 EAFSAZE 2018/08/28 2018/09/05 e 7tlew BHE

2 AQGA A= 2018/09/20 2018/10/05 Zo 21.5%

3 BAAl A= 2018/09/20 2018/10/05 Zchul 21.8%

4 EAFA Ax=E 2018/06/26 2018/07/04 Ze 57.7%
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Fig. 14. Result of heavy metal residual inspection
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Table 11. list of primary antibody

Primary .
. Clone Company Catalog  No. Dilution
antibody
FAS Polyclonal Thermo Pal-32355 1:1000 (WB)
ACC Polyclonal Thermo Pa5-17564 1:1000 (WB)
1:500 (WB)
SREBP-1 Polyclonal Thermo Pal-46142
1:200 (IF)
c-Caspase3 Polyclonal Cell signaling #9662 1:1000 (WB)
1:300 (IF)
c-PARP E51 ABcam ab32064 1:2000 (WB)
Lamin B C-20 Santa Cruz Sc-6216 1:2000 (WB)
Bcl-2 100/D5 ABcam ab692 1:500 (WB)
po3 Pab 1801 Santa Cruz Sc-98 1:1000 (WB)
8-OH-dG 15A3 ABcam Ab62623 1:200 (F)
MDA 11E3 NOVUS NBP2-59367 1:50 (IF)
[L-178 Polyclonal ABcam Ab9722 1:50 (IF)
F4/80 C-7 Santa Cruz Sc-377009 1:300 (F)
LPS WN1 222-5 Hycult Biotech HM6011 1:100 (IF)
p-JNK EPR5693 ABcam Ab124956 1:1000 (WB)
INK EPR16797-211 ABcam Ab179461 1:1000 (WB)
p-p38 Polyclonal ABcam Ab47363 1:1000 (WB)
p38 M138 ABcam Ab31828 1:1000 (WB)
TLR4 Polyclonal ABcam Ab13867 1:1000 (WB)
p-MLCK Polyclonal ABcam Ab200809 1:1000 (WB)
p-ROCK Polyclonal ABcam Ab203273 1:1000 (WB)
p-srcFK D49G4 Cell signaling #6943 1:1000 (WB)
£ -actin C4 Santa Cruz Sc-47778 1:2000 (WB)
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Fig. 15. Antioxidant capacity of edible insects.

VC: Vitamin C, TME: Z2AA g% (Tenebrio molitor), BMEL: *Fo|#d~] (Bombyx
mori), BME2: #73¢ (Bombyx mori), OJE: #w5>7] (Oxya japonica), GBE: 8 7] 5&}n|
(Gryllus bimaculatus), ADE: 43t ¢]f% (Allomyrina dichotoma), PBE: 25 u}o] 252

-2 (Protaetia brevitarsis)
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Fig.16. Protective effecs of GBE against alcohol—induced hepatic steatosis.
(A) Representative H&E staining of the liver, (B) Liver TG contents, CON, control; SIL,

silymarin; GBE, water extract of G. bimaculatus. Data are shown as means = SEM (n =



4 for A and n = 8 for B). *£ < 0.05 vs EtOH control group.
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Fig. 17. Protective effecs of GBE against alcohol—induced hepatic steatosis.
(C©) Representative immunohistochemical staining for hepatic SREBP-1 (red), (D) Western
blot of hepatic FAS, ACC, and SREBP-1 expression with quantitative data. CON, control;
SIL, silymarin; GBE, water extract of G. bimaculatu s. Data are shown as means = SEM
(n =4 for Candn =8 for D). *P < 0.05 vs EtOH control group.
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Fig 18. Protective effects of GBE against alcohol-induced hepatic apoptosis and oxidative
stress.

Representative immunohistochemical staining of liver for (A) TUNEL (green) and (B)
cleaved caspase-3 (red) with corresponding quantitative data. (C) Western blot of
hepatic cleaved PARP, lamin B, cleaved caspase-3, Bcl-2, and p53 expression with
quantitative data. CON, control; SIL, silymarin; GBE, water extract of G. bimaculatus.
Data are shown as means = SEM (n = 4 for A, B and n = 8 for C). *2 < 0.05 vs
EtOH control group.
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Fig 19. Protective effects of GBE against alcohol-induced hepatic apoptosis and oxidative
stress.

Representative immunohistochemical staining of liver for (D) 8-OHAG (green) and (E)
malondialdehyde (red) with corresponding quantitative data. CON, control; SIL, silymarin;
GBE, water extract of G bimaculatus. Data are shown as means £ SEM (n = 4). *P <
0.05 vs EtOH control group.
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Fig 20. Effects of GBE on alcohol-induced Kupffer cells activation and LPS-stimulated
inflammatory response in macrophages.

Representative immunohistochemical staining of liver for (A) F4/80 (red, Kupffer cells
marker), (B) lipopolysaccharide (green), and (C) interleukin-1/4 (green). CON, control;
SIL, silymarin; GBE, water extract of G. bimaculatus. Data are shown as means + SEM
(n = 4). *P < 0.05 vs EtOH control group.
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Fig 21. Effects of GBE on alcohol-induced Kupffer cells activation and LPS-stimulated
inflammatory response in macrophages.

The released levels of (D) nitrite, (E) interleukin-6, and tumor necrosis factor-e« from

lipopolysaccharide-stimulated RAW 264.7 macrophage cells. (F) Western blot of p-JNK,

total JNK, p-p38, total p38 and TLR4 from macrophage cell extracts with quantitative

data. CON, control; SIL, silymarin, GBE, water extract of G bimaculatus. Data are

shown as means = SEM (n = 6). *£ < 0.05 vs LPS control group.
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Fig 22. Protective effects of GBE against alcohol-induced intestinal hyperpermeability
and oxidative stress
(A) Representative H&E staining of the small intestine, (B) Western blot of intestinal
p-MLCK, p-ROCK, and p-srcFK with quantitative data, (C) Representative
immunohistochemical staining for intestinal 8-OHdG with quantitative data. CON, control;
SIL, silymarin; GBE, water extract of G. bimaculatus. Data are shown as means = SEM
(n =4 for A and C and n = 8 for B). *2 < 0.05 vs EtOH control group.
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Fig 23. Proposed mechanism of protection of GBE against alcohol-induced liver injury.
Black and red lines indicate stimulatory and inhibitory actions, respectively.
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Table 11. References of compounds effects

Compounds Effects References

Anti-inflammatory effect on

Glycosaminoglycan _ . o
adjuvant-treated chronic arthritis

Ahn, M. Y., et al., 2014

Glycosaminoglycan Antilipidemic effect Ahn, M. Y., et al., 2016

Hyaluronic acid and , )
» Protective effect of acute liver
Chondroitin sulfate . Campo, G. M., et al., 2004

) mjury
sodium
Chondroitin sulfate

. Protective effect of hepatotoxicity Ha, B. J. et al., 2003
sodium

AEAFe] FE2B0 TERARARFS FARAT| Bl BAAT Fig 24 9} 2ol
2.38% = =T,

TR Ol BEIAAYAel AR £2E I5HE FREY 3 sl e o
e, GF SERolUPAe TG G2 FH BASH W7 0B ak

8 7 a7t wasktn Bas.



4 D2018091694 =

NG AR AA

457 |[puAFHAnReE i
asig 4% (ayusta ATt 49 bLics ]
F 2 (AFTEAAA ZALE AF2 251), LAUY R HFEA2 Y
EETEY F4dEY | 0m00-17
ENYgEY | g Frds D2018001894

As7} 8 AT A AY- AL A Ade e FEuoh
AY - A g2Y : 2018-10-11
A - A A4 o) BT
AR % YA Jde

k- A A4 A A¥-FAH
# YT 8 4Hme/g) e ol
B2 o] 1 YAH%) 238% EL B

W8 HAe sag MY WA $5TE Gae2 & AUt
® AR $HF A AY - AR AL WA 34 v

2018d 10€ 114
LERERE T EE

APBF AR/ HEEI +48 DRI T AT ATV bupi//www khsirekr LHEE (

sule) A% F7Fste] 6417 Bt 10
=

f53EsA 27t 2% Al ©

= = =z = > O0_ 0
FE=EY FE FES &




AAFL 710% FAHE 0|83 S 70% +4 FE2E°] 14%=
=7 YERS, Chondroitin sulfate sodium &S AA G F2wHo) 25%E =4
Elyit} dstksl AP ANE nig o FE2Eu|E HAFE AA A HTable 12).

2
o
5
o
e
o
i
_\?_I‘
- rlO -lN'
i
5
o

Table 12. Result of extraction solvent condition

Extraction Yield(%) Crude protein(%)  Chondroitin sulfate sodium

Water extract 12% 66.2% 2.5%
70% EtOH extract 14% 66.2% 0.5%
- FE A 27 B 2R 21%Y
APAfo A ALESE F2HHERA 65T 12417 H A o] AAA7E 188k 100C 6413
S w3 @JJr 100C F=2AA 65T HRY =2 F5 o] A=A o] 23&
HEO R FZeRE 100C & AE 647toR ARHAT.
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Fig. 25. Result of extraction yield by time and temp..
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- Z & Shodex Sugar KS-801, 300 x 8mm, Shodex Sugar KS-G, 50 x 6mm (guard
column)
-z ELQI: 35C
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Fig. 26. HPLC chormatogram of extraction solvent(a), standard(b) and Extract of Gryilus
bimaculatus.

@ A9 validation

O &3

AP Een] FE2E9 EAWYS Chondroitin sulfate sodium ¢l 2 AaF
HPLC/UV o2, 9B FE74, ionexchange resin gels(sulfonated styrene-divinylbenzene
copolymer), UV detectore} o] 5o 2= <14k buffers AHE3sFA T

o] ¥4 HAFE AAA, WEA, A=A, AFIA, AFHE ) 2 AEA
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Chondroitin sulfate sodium® TFEZA S 4559 25%~400% 3lTst= oA N &
A

=oA Brie A, FBASF (9)7F 0.999 oo AXAHE Flsth

Ingredient Range(ug/ml) Correlation coefficient (r?)

Chondroitin sulfate sodium 0.064-0.101ug/ml 0.9999
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Fig. 27. Linearity of Chondroitin sulfate sodium.
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A =10 x oS

A7IA oe y A FFHA|A, S AFHY 71&7]oth
. Standard deviation | Detection limit |Quantitative Limit
Ingredient Slope .
of y intercept (ug/mL) (ug/mL)

Chondroitin sulfate sodium| 164.08 21.95 0.44 1.34
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Table 13. Recovery test(accuracy) result of HPLC method validation

Sample Sample conc.  Add conc. Detection Theoretical Recovery
P (ug/ml) (ug/m)  conc. (ug/ml)  conc. (ug/ml) (%)

RN438-4-1 12.60 12.75 25.68 25.35 101.29
RN438-4-1 12.60 25.50 38.38 38.10 100.73
RN438-4-1 12.60 51.00 63.22 63.60 99.40

O 244

ALAEe AEAFHT F=EF 3 Lotol]l thste 3 AlgW Al e Alg &4E& FHlsH

B7tst A th. ofef Tabledl Al & 4 3+ uvFe} #Zo] Chondroitin sulfate sodiume] Zthst

=HAE 2% ol5hgTk

Table 14. Precision test result of HPLC method validation(unit: %)

Code Content(%) Average(%) RSD
RN438-4-1-1 2.25
RN438-4-1-2 2.26 2.25 0.61
RN438-4-1-3 2.24
RN438-4-2-1 2.23
RN438-4-2-2 2.21 2.22 0.68
RN438-4-2-3 2.23
RN438-4-3-1 2.24
RN438-4-3-2 2.25 2.24 0.46
RN438-4-3-3 2.24
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Table 15. Repeatability test result of HPLC method validation

Chondroitin sulfate sodium

NO Relative standard ,
Peak area o R.T (min) RSD (%)
deviation (%)

1 4200.74 10.38

2 4200.10 10.38

3 4200.55 0.03 10.38 0.02

4 4198.16 10.38

5 4198.21 10.38
O 5olA
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Fig. 28. HPLC chromatogram of red clover and hop complex.
(a) extraction solvent, (b) standar, (c) Extract of Gryllus bimaculatus
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Table 16. Internal pressure by filter particle size.

Filter particle size
200 um 100 um 3 um

Gryllus bimaculatus Extract 0 kg/cm? 0 kg/cm? 0 kg/cm?
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Table 17. Yield of Gryllus bimaculatus extract by spray dryer disc rpm

Condition
Yield(Brix%) 30 Brix %
Pump(Hz) 40 Hz
Inlet temp. 180 C
Out temp. 100 €
Cyclon pressure 70 kPa
DISC rpm 16,000 18,000 20,000
Yield(%) 88% 95% 93%
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Pilot AlZ34 FH== Fig. 30374 2t}

Gryllus bimaculatus

Grinding -.Grinding size:40mesh
-.Temperature : 90~100°C
18t -.Solvent: Water
Extraction -.Solvent volume:10 fold
-.Time: 3~4hr
Result
Filtration | -.Filter particle size: 3um Yield:9%~11%

Chondroitin sulfate sodium contents:2.2.5%~2.5%

2™ Extraction

-.Temperature :90~100 °C
-.Solvent: Water
-.Solvent volume:8 fold
-.Time: 2~3hr

Result
Filtration I -.Filter particle size: 3um Yield:2%~4%
Chondroitin sulfate sodium contents:2.2%~2.4%
Concentration — -.Temperature :60~80°C
Dry || ~-Vacuum dryer Result
-.Dry temp.:60~80°C Yield:10%~14%
-.Dry time: 24hrr Chondroitin sulfate sodium contents:2.2%~2.5%
Product

Fig. 30. Flow chart of pilot process




@ Pilot 33 validation
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Lab-scale®} H]=% A3E R
Table 18. Result of scale-up validation
Gryllus bimaculatus extract
Batch 1 Batch 2 Batch 3
Yield 13.8% 14% 13.5%
Chondroitin sulfate
2.3% 2.29% 2.35%

sodiumContent

48 7114

ol’ge] A= nig oz Table 199} o] 71&=14< A3ttt

Table 19. Specification of Gryllus bimaculatus extract

ATTRIBUTE

SPECIFICATION

Color and Appearance

Loss on Drying
Assay:
Chondroitin sulfate sodium

Crude protein(%)

Particle Size
Heavy Metals (Pb, Cd, Hg,As)

Arsenic

Total Aerobic Plate Count
Total

Total Coliforms

Mold & Yeast

brown powder

NMT 10%

NLT 2%
NLT 60%

NLT 90% pass-60 mesh
NMT 10 ppm
NMT 2 ppm

NMT 1,000 cfu/g
Not detected

NMT 1,000 cfu/g
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Table 20. Long-term stability test results

Month Appearance Moisture(%) *CSS(%) Total aerobic  Mold and Total

plate count yeast coliforms
0 Conform 4 2.26 <50 cfu/g N.D N.D
3 Conform 4 2.24 <50 cfu/g N.D N.D
6 Conform 4 2.25 <50 cfu/g N.D N.D
9 Conform 4 2.25 <50 cfu/g N.D N.D
12
18
24

*Chondroitin sulfate sodium

@ 7+EREZAU0T/RH 750%) A2 P HAE
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Table 21. Short-term stability test results

Month Appearance Moisture(%) *CSS(%) Total aerobic Mold and Total

plate count yeast coliforms
0 Conform 4 2.26 <50 cfu/g N.D N.D
1 Conform 4 2.24 <50 cfu/g N.D N.D
3 Conform 4 2.25 <50 cfu/g N.D N.D
6 Conform 4 2.25 <50 cful/g N.D N.D

*Chondroitin sulfate sodium
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Table 22. Hematology parameters for 4 weeks safety study in rat model

Parameters Unites Method
Total erythrocyte count(RBC) x 10%cells/ 1L Flow cytometry
. Flow cytometry,
Hemoglobin(HGB) g/dL. Flow Cyanmethemoglobin
Hematocrit(HCT) % Calculated
RBC indices fL Flow cytometry
Mean corpuscular volume (MCV)
. pg Calculated
Mean corpuscular hemoglobin (MCH)
. Calculated
Mean corpuscular hemoglobin 1dL
concentration (MCHC) g
Total leukocyte count(WBC) x 10%cells/ 1L
WBC differential count Flow cvtometr
Neutrophils(NEU) Peroxi dése stai};
Lymphocytes(LYM) %
Monocytes(MONO)
Eosinophils(EOS)
- Basophils(BASO)

Table 23. Clinical chemistry parameters for 4 weeks safety study in rat mode

Parameters Unites Method
Alanine aminotransferase(ALT) U/L JSCC method (UV kinetic)
Aspartate aminotransferase(AST) U/L JSCC method
Alkaline phosphatase(ALP) U/L éﬁ;gggﬁe?ﬁa—fggzﬁg
Blood urea nitrogen(BUN) mg/dL Urease-GLDH
Creatinine(Crea) mg/dL Jaffe
y —glutamyltranspeptidase(GGT) U/L IFCC
Total bilirubin(T-bili) mg/dL Vanadate oxidation method
Total protein(TP) g/dL Biuret method
Albumin(Alb) g/dL BCG method
Lactate dehydrogenase(LDH) U/L JSCC method
Total cholesterol(T-Chol) mmol/L CHOD PAP
Triglycerides(TG) mmol/L GPO PAP
Glucose mmol/L Hexokinase
calcium(Ca) mmol/L Aresenazo 1l chromogene
Na, K, CI mmol/L potentiometry




O 4327
O Mortality
2897 FHRAAY] HMHEAFFA ZZF b G SHRAA FoTAA (1,000, 2,000,
3,000 mg/kg) A= HEEHA o o] FFA= WEtUA FdthTable 24, 25). =
g 14L43te] 3 E7ZE Fetoll o 2F AE =2 3,000 mg/kg Tl AbgE 2
1

ol A= YEUA &ttHTable 26, 27).

Table 24. Mortality of 4 weeks oral toxicity study in SD rat(Male)

Group/dose (mg/kg) No. of Week Mortality
u
' - animals 0 1 2 3 4 (dead/total)
Gl
(0 mg/ke) o 0 0 0 0 0 0/10
> 10 0 0 0 0 0 0/10
: (1,000 mg/kg)
Main group G3
2000 mgkgy © 0 0 0 0 0 0110
G4 10 0 0 0 0 0 0/10

(3,000 mg/kg)

Table 25. Mortality of 4 weeks oral toxicity study in SD rat(Female)

- Jdose (mafke) No. of Week Mortality
roup/dose (m
p gIkg animals 0 1 2 3 4 (dead/total)
Gl
© négZ/kg) 10 o0 ’ ’ ° o
0 0 0 0 0 0 0/10
Main group (1,000Gr§1g/kg)
(2,000 mg/kg) 10 0 0 0 ’ 0 oo
G4 0 0 0 0 0 0 0/10

(3,000 mg/kg)

Table 26. Mortality of 2 weeks recovery study after 4 weeks oral treatment in SD
rat(Male)

- y (melke) No. of Week Mortality
roup/dose (m
p 88 nimals 0 1 2 3 4 5 6 (dead/total)
G 0 0 0 0 0 0 0 0/5
Recovery — (O %%/kg)
group (3,000 5 o 0 o0 0 0 0 0 0/5
mg/kg)




Table 27. Mortality of 2 weeks recovery study after 4 weeks oral treatment in SD
rat(Female)

Group/dose (mg/kg) No. of Week Mortality
u
P &IR8 animals 0 1 2 3 4 5 6  (dead/total)
G5
group G6 e 0 0 ; . . . . v

(3,000 mg/ke)

O AT R A= AFAF ¥3
- o 717 HEIIZE Ftel FRAA R tiE:Te] HuA FoAA e AT

H3h7E UebbA] edgkti(Table 28, 29, 30, 31).

Table 28. Body weight of 4 weeks oral toxicity study in SD rat(Male)

Group/dose (mg/kg) Values Week

1 2 3 4
Gl Mean 246.92 291.67 347.45 380.73 427.44
(0 mg/kg) SD 7.76 6.86 9.49 12.13 12.24
G2 Mean 246.64 294.20 346.97 391.45 430.08
Main group (1,000 mg/kg) SD 6.98 8.47 9.70 18.94 18.19
G3 Mean 246.82 290.09 346.63 380.28 421.75
(2,000 mg/kg) SD 6.61 11.83 15.81 18.00 22.32
G4 Mean 246.67 290.67 344.61 378.04 419.42

(3,000 mg/kg) SD 6.85 8.72 9.13 14.22  16.09

Table 29. Body weight of 4 weeks oral toxicity study in SD rat(Female)

Group/dose (mg/kg) Values 0 1 erk 3 1
Gl Mean  175.07 196.20 214.36  227.94  243.58
(0 mg/kg) SD 5.68 840 1489 1656  23.42
G2 Mean  175.04 196.67 214.68 227.43  237.66
. (1,000 mg/kg)  SD 5.76 840 1139 1010  10.19
Main group 3 Mean 17505 19275 21001 22619 23409
(2,000 mg/kg)  SD 5.55 7.56 9.63 1237  12.99
o4 Mean 17504 189.60 208.13 224.26  238.71
(3,000 mg/kg)  SD 5.50 715 1227 1504 1841




Table 30. Body weight of 2 weeks recovery study after 4weeks oral toxicity study in SD
rat(Male)

Week

Group/dose (mg/kg) Values —; 1 5 3 1 5 5
Gb Mean 246.90 291.57 346.98 363.14 424.09 460.40 483.55
Recovery (0 mg/kg) SD 723 863 914 1159 1237 17.03 20.17
group G6 Mean 246.84 289.95 339.28 367.19 409.11 441.79 464.79

(3,000 mg/kg) SD 730  6.27 12.08 16.33 12.48 19.58 21.96

Table 31 Body weight of 2 weeks recovery study after 4weeks oral toxicity study in SD
rat(Female)

Group/dose (mg/kg) Values 0 1 5 We;k 1 e g
G5 Mean 175.29 197.13 215.89 230.08 243.69 261.02 269.87
Recovery (0 mg/kg) SO 584 712 998 9.70 11.86 16.14 17.17
group G6 Mean 175.16 193.67 208.57 227.31 237.92 253.56 262.78

(3,000 mg/kg) SD 575 462 516 7.32 7.20 7.08 10.70

- Fof 713t FQbol FRAA T tizael BlaAl A 2,000 mgkg Fof ol A
Fol 2, 453 T2]a 3,000 mg/kg TN T 252 #o4 S=

a7b BZHAHTable 32, 33). olH T ARAAT Hils ¢FEHocz AZHY, $HA
A Fofo] 7103 FFL old Zow AdHT 4RO FHRALA FoTA tixzd

BlA o)A e ARAFT Wk BEHA

P
o

ABRAG 7

Table 32. Food consumption of 4 weeks oral toxicity study in SD rat(Male)

Week
Group/dose (mg/kg) Values 0 1 5 3 1
Gl Mean  25.92 26.48 2864  28.06 26.96
(0 mg/kg) SD 1.09 1.50 0.90 1.36 1.41
G2 Mean  26.66 2595  26.41  27.09 26.29
_ (1,000 mg/kg)  SD 2.82 3.04 3.26 1.51 2.01
Main group
G3 Mean  26.03 2493  2538* 2574  24.57*
(2,000 mg/kg)  SD 1.65 1.63 2.13 2.24 1.32
G4 Mean  24.95 25.13  26.68*  26.02 26.34
(3,000 mg/kg)  SD 2.25 1.50 1.59 1.88 1.64




Table 33. Food consumption of 4 weeks oral toxicity study in SD rat(Female)

* 1X0.05 vs G1

Group/dose (mg/kg)

Week

Values

0 1

2

3

4

Gl
(0 mg/kg)

Mean
SD

17.37 18.07
1.16 1.37

17.24
1.97

16.53
1.66

17.01
1.41

G2

Main group (1,000 mg/kg)

Mean
SD

16.53 17.82
1.65 1.31

16.84
1.00

17.01
1.81

17.09
0.74

G3
(2,000 mg/kg)

Mean
SD

15.65 16.90
0.78 1.42

16.48
1.80

16.69
1.75

17.36
1.20

G4
(3,000 mg/kg)

Mean
SD

16.14 18.07
2.58 1.56

16.52
2.12

17.60
2.21

17.79
1.38

O ¥z w3}

B2 BoFoA TRAA o3 JFgow ¥ =
ANA  FolFHom FIHIE 1,000 mg/kg Fof ol A
2,000 mg/kg Fof ol A BASO(Basophils) 7} &2 =]
Ak AT Jebd dx =% A =% (MCH 19.7~20.7 pg , BASO1%)W &) #Mato]x
TR v5 gEF o= Wstste AT UEhA ggkem 3 E7IZE Feto] W Est
2 gskth. a2lBE A gl the 5434 oule obd Zlo=w dddtiTable 34, 35).

g A4

Ade QT g

o
l‘ll‘

e
A AN R 57

MCH(Mean corpuscular hemoglobin),

Table 34. Hematology of repeated oral dose toxicity study in SD rat(Male).

RBC Indices

7] WEBC Differential Counting (o)
N . N RBCﬁ HGB HCT ,PLTz W BC; N
Group/dose({mgkg) Values {x10 (g/dL) (&5 e ‘ - (<10 10
cellspy ¥ - MOV MCH - MOHC eiepg) iy npu LyM MONO EOS BASO
d e @l — '
Gt Mean 7.65 14.00 4243 3548 1831 33.02 1123.60 580 1721 79.04 162 113 ¢.04
£
(Dmgkgl .
8D 042 0.68 204 1.08 043 0.46 147.34 143 513 519 030 0.47 0.03
Mean 7.30% 13280 41.34 6.96 183.92* 3322 1180.90 545 17.36 79.26 1.61 107 017
Gz
{1.000mekg) .
. Sy 0.30 0.63 193 182 0.60 0.2% 19538 160 311 5.59 0.6 0.34 0.29
Main
group
o Mean 7.54 13.88 41.72 5344 1844 3323 1228440 313 1853 77.73 1.34 127 o.11*
(2,000 mg'key
SD 042 0.57 1381 1.87 0.72 0.50 15354 143 3.60 357 041 0.66 ¢.06
G Mean 742 14.03 4214 56.84 1891 3329 1111.20 4.73 19.67 7746 1.33% 1.31 .08
(3,000mglkey
SD 045 0.68 i 174 0.76 0 131.30 1.8 821 871 .46 0.80 0.06
as Mem 7.99 1452 44.10 3324 1822 3298 1067.00 R.60 18202 77.74 208 146 018
(0mglkg)
SD 041 0.41 161 1.07 0.59 0.5z 199.71 1.53 617 6.79 .33 0.64 211
Rec
aoup
G Mean 771 1386 4226 4.80 17.98 3278 1162.60 3.95% 2176 444 1.9 144 012
6
{3,000mekg}
8D 6.10 0.30 113 143 034 043 91 1.86 4.34 493 030 0.47 4.08

* 1X0.05 vs Gl



Table 35. Hematology of repeated oral dose toxicity study in SD rat(Female).

RB RBC Indices PLT WBC WBC Differential Counting (%o}
o . . oS HGB HCT o ]
Groupsdose (ingkgy Values (<10 (@l 5 (<19 (10
B o ) 10V v ACT P P
cellsiL) ) MY MCH — MCHC oqispity  cellsil)  wgu LYM  MONO  EOS BASO
(L) g (gL
Mean 7.28 1382 46.89 3622 19.00 33.80 117530 317 12,97 83.27 124 1.82 6.68
Gl
{0 mg’ke)
sD 019 0.43 111 1.34 0.49 032 201.29 1.49 4.86 365 041 143 0.09
Mem 726 13.69 40.44 3379 18.91% 3302 113980 297 2149 73.80 1.35 2.59 0.06
G2
(1,000 mgke)
. sD 0.54 0.82 2.60 1.99 (VR 042 198.73 0.80 9.90 11.79 031 218 0.03
Main
group
@ Mean 741 1393 41.37 3587 18.82 33.69 1046 40 kRl 16.09 79.68 1.31 217 0.06
£X
2,000 mgkg)
3D 0.24 048 151 134 042 0.33 175.07 1.22 4.70 473 033 1.24 0.03
o Mean 723 1370 4036 3578 18.96 33.95 89Y.40% 342 2034 76.1% 1.30 1.61 0.06
&
(3,600 mekg)
8D 0.30 0.53 1.70 070 0.33 0.51 315.66 0.87 11.73 11.83 0.30 .81 0.07
as Mean 744 1380 40.60 34.65 18.55 34.00 1180.00 373 1275 §3.90 1.33 123 .10
€8
(dmgkg)
8D 041 0.41 113 243 0.54 036 11647 0.87 1.20 1.07 0.58 017 0.00
Recovery
aroup
Ge Memn 714 1372 3984 53.96 19.26 3446 1182.60 2.51% 1470 81.96 1.38 1.52 0.04
G
(3.000mglke)
sD 049 0.56 119 2.60 0.53 070 14445 0.40 482 312 0.37 0.23 0.058

* X0.05 vs G1

O EHAYs}3HH wst
g gstetad Ha dEo A £ 1,000 mg/kg T4 TP(Total Protein)e] WH3k7}
o A SISt IAAT BE FolA B FA (-7 g/d) W ®stolw 3BT &
F AEAQ FX9 ARE YEIY. IHBERE SRAA O tik SASHE one gle
Aoz JHadEth  GAANA 2,000, 3,000 mgkg AF  FoFoA ALT(Alanine
aminotransferase) @ Na(Sodium)e] ZA#7} FojFH oz Z7etgA v BE oA AA
2 (ALT 32~98 IU/L, Na) H¢] ®sloln Alze] &Foj&Ado] #FEA gkt 2,000
mg/kg N8 FoJFo) A AST(Aspartate aminotransferase) A7} ol o2 ZFrtsles 4
#H7b debges A4 47-172.2 IUL) el Wstolh 3 &) 7% 3,000 mg/kg Al
Foe]l ALT, AST, Nate #olZQl Wapyt 3254 &g Aoz Hop &5 &
A AGHORE Fote Aow HAHIY =T 3t U #HE FqFF F sl 3 FAY
A BAAOE YEhG Z0E2 Hol A5 FAlgtal dwEA eF=tHTable 36, 37).



Table 36. Clinical chemistry of repeated oral dose toxicity study in SD rat(Male)

Group/dose {mgkg) Values ALT AST ALP GGT LDH T-Bili BUN Crea TP Alb AG T-Chol TG GLU Ca F a K Cl
/dose(meks NE L D WL LD (UL medl) (ngdD) medl) (@dl) (gD ratie  (ngdl) (medl) (meddl) (ugdl) nedl) (umolL) (mumolL) (mmolL)
" Mean 3551 76.02 226.50 0.01 26420 0.01 13.20 019 561 327 140 7590 43.00 16839 1037 758 141,44 482 104,84
(]
(Omgkg
SD 336 359 36,62 0.02 87.37 0.01 L1y 0.03 0.21 0.09 0.10 1520 1742 0.36 0.26 1.96 0.24 2.07
2 Men 3600 7678 20820 001 33790 001 128 017 586* 332 132 7700 4260 16169 1034 723 13991 464 10338
(1.000
Mai mgkg) SD 588 14.18 39.26 0.01 190.03% 0.01 1.49 0.04 022 018 017 13.24 24.64 2092 0.51 0.52 299 043 231
in
group
G3 Mean 3264 69.81 21560 0.00 22450 0.00 1224 al6 324 1.28% €3.20 39.30 168.82 10.15 719 138.86* 4.60 102.67*
(2,000
mgke) SD 412 886 4040 001 7718 001 16 003 014 010 005 1347 987 1730 020 052 166 023 106
G4 Mean 3387 76.53 240.60 0.03% 256.80 0.01 12.69 0.14% 378 323% 1.27% B82.60 3880 16933 10.24 773 13990 4.51% 103.8%
(3,000
mgke) 8D 384 843 41.10 0.08 104.67 0.01 L44 0.04 632 0.13 0.09 18.03 2433 2385 632 0.87 153 0.31 L18

Mean 2870 8166 179.40 039 744.80 0.03

0.20 390 330 127 91.00 4340 16902 1012

139.30 3.00 100,40

G5
Omgke) . . ~ ~ . .
Recover 8D 246 854 3160 - 4556 002 080 004 021 016 010 1617 1274 2091 023 088 232 036 231
.
aoup 6 Mem 3176 106.54% 186.00 - 184620 003 1364 018 582 326 127 8940  40.00 16518 1022 I8 13938 490 10118
(3.000
mgkg) sD 309 1431 3295 - §7213 002 133 004 028 013 004 1244 1140 2504 062 040 123 022 067

* 1K0.05 vs Gl
Table 37. Clinical chemistry of repeated oral dose toxicity study in SD rat(Female)

Group/dose (make) Values ALT AST ALP GGT LDH T-Bili BUN Crea TP Alb AG T-Chol TG GLU Ca P Na K €l
v s A (UL} ULy UL) (UL} (UL} (mgdly (ngdl) (mgdl) (@dl)  (g/dL) ratio  (ngdL) (mgdly (mgdl) (mgdl) (mg/dLj (mmolL) (mmol'L) (mmolL)
Mean 2881 o444 1130 0.02 21550 0.03 15.67 028 5.87 393 136 97.60 3460 134290 1061 6.30 13828 410 103.36
5D 476 1115 30.60 0.05 83.67 0.02 328 0.06 0.37 019 0.05 10.99 6.96 27.94 030 0.78 102 029 1.34
G2 Mean 3290 7418 109.00 0.01 183.30 0.05 029 4.01 127% 16590 2980 14454 1086 6.61 139.04 393 10299
(1.000
M mekg) SD 699 1672 2031 003 3500 0.07 301 0.06 0.65 038 0.09 834 2107 041 0.96 122 032 181
ain
group
Mean ~ 37.82% 8700 115320 000 26400 004 1477 030 7.05 399 L31* 9260 3070 14858 1071 642 139.92% 304 10419
sD 675 2832 4236 000 14962 0.03 258 0.03 045 023 005 1362 492 230 0.86 115 21 154
G4 Mean 3337 7341 102.60 0.00 284.60 0.04 14.44 0.31 714 411 136 96.50 3860 16649 1094 6.26 139.62%  381% 10347
(3,000
mgkg) 8D 3.08 28.78 0.00 16740 002 183 0.06 049 0.27 011 12.38 1875 0.59 078 117 140
G5 Mean 34.94 3940 63.00 - 28340 0.09 14.24 0.32 7.60 428 119 11540 3380 15076 1130 578 13876 4.02 101.20
3
(6 mzke)
Recover 8D 7.34 53.94 2650 - 24491 0.04 155 0.04 0.22 0.08 .04 1238 1248 2831 020 079 018 100
¥
aroup a6 Mean 5924 10983 7320 - 316.60 0.04 16.80 0.31 750 414 123 10660 2980 14678 10.84% 576 139.76 3.96 102.24
{3.000
mgkg) sD 3649 6499 - 15656 0.03 2.66 002 034 013 005 1480 029 057 139 019 197

* 1X0.05 vs Gl

O AT 2 4t A7) FA w8
0 7] wAL WstelA $A AnEdEe] WA A FelHow ez} ehd
9 Aetel ARE WASH Wslyl BAH A FYcHTable 38, 39). 127 ¥l
SB77 5% A4 $270 Yehte A0 uol ARd g@ 5457

3B FolFelA Fra

P~
b9
1
i



Table 38. Absolute organ weight of repeated oral dose toxicity in SD rat (Male, Female)

Hex Group/dose{mg/ks} Values Heart Lung Spleen Liver Kidney Adrenal Testis Epididymiz
Mean 1.176 1371 1.891 11.364 3038 0.032 3402 1.020
SD 0.134 0.133 0.087 1031 0.295 0.009 0.383 0.090
o Mean 1.114 1.336 0.831 12254 3.070 0.076 3446 1.047
32
(1,000 . - B _
N 3D 0.061 0.103 0075 0750 0170 0.086 0.221 0.099
Main
aroup .
@ Mean 1123 1.319 0.826 12179 23890 0.050 3304 1021
{2,000mek gy o 316
3D 0.084 0.089 0.081 1179 0.261 0.008 0.411 0.094
Male
o Mean 1134 1.349 0.747* 11954 2091 0,052 3318 0.961
{3.000me’kgr o . N . -
SD 0.070 0.066 0.068 1.012 0.172 0.010 0.356 0.084
as Mean 1435 0.891 13.922 3113 0.090 3,548 1.239
3
{0 my
SD 0111 0.049 0.109 1.790 0.269 0.082 0.216 0168
Recovery
aroup -
Gs Mean 1173 1.385 0818 12340 3118 0.050 3512 1177
36
{3,000mg’kgy < . .
3D 0.073% 0.043 0115 0.834 0.070 0.004 0.340 0.088
Heart Lung Spleen Liver Kidney Adrenal Ovary Uterug
i Mean 0.703 1.038 0498 7.066 1.748 0.086 0.067 0.525
£
(O mgkg)
b sSD 0.080 0.082 0.088 0121 0103 0.021 0,123
ar Mean 0.640 1.024 0.562 7.189 1.823 0.064 0.065 0.525
32
(1.000mgkegr ) " Lo N . .
. sD 0.149 0.0%3 0.20% 0798 0.134 0.007 0.013 0.086
Main
group P < o - - <
@ Mean 0.69% 1019 0485 7.061 1.730 0.062 0.05% 0517
{2,000me’kgy P . 3.0
sD 0.051 0082 0.068 0.59%8 0.148 0.007 0.011 0.052
Female
Gt Mean 1.002 0,468 7.390 1.847 Q.063 0,060 0.536
3
(3.000mg’kgy N ~
SDy 0.078 0.036 0.039 0.702 0.204 0.007 0.013 0.039
Mean 0792 1102 0.524 3317 1.971 0.072 0.051 0.548
3D 0.057 0.044 0.028 1.073 0.180 0.009 0.009 0.060
Recovery
aroup < < < o i
Ge Mean 0.73% 1.083 0.346 7.618 1.904 0.074 0.050 0.601
g
{3,000 merk g} y . ~ e
SD 0.041 0.043 0137 0.396 0.111 0.013 0.006 0.103

* 1X0.05 vs G1



Table 39. Relative organ weight of repeated oral dose toxicity in SD rat (Male, Female)

[=4 roup/doseimgkg) alues cart nung Spleen iver idney Adrenal estis pididymis
8 Gr ! ! Val H: Li 3pl Li Kid Adrenal Testi Epididymi
Gl Mean 0.28% 0329 0.214 2851 0.735 0.012 0.318 0245
O0mgke
(Omele) SD 0.029 0.026 0.020 0.186 0.062 0.002 0.085 0.021
- Mean 0.265 0318 0.198 2913 0.730 0018 0.820 0.249
32
(1000 mgker _
. sD 0.014 0.021 0.018 0154 0038 0021 0.053 0.028
Main
aroup <
@ Mean 0.272 0319 0.200 2943 0761 0012 0.821 0.247
(2,000mgk g
S 5D 0.016 0.014 0.014 0,229 0,043 0.002 0.087 0.022
Male
o Mean 0.282 0329 a8z 2913 0.754 0.013 0.311 0233
.000meke
¢ mekar sD 0.017 0.01% 0.01% 0.190 0.039 0.002 0.097 0.023
as Mean 0272 0.306 0.190 2967 0.334 0.014 04379 4.130
35
(0 mg'kg)
(ks SD 0.019 0.010 0.019 0342 0.019 0.018 0.029 0.015
Recovery
aroup -
Gé Mean 0263 0.310 0.183 2804 0343 0.006 0.392 4130
6
{3.000mg'kgy N N o
sD 0.020 0.012 0.023 0.149 0.011 0.001 0.040 0012
Heart Lung Spleen Liver Kidney Adrenal Ovary Uterus
Gl Mean 0.297 0438 0.209 2967 0.739 0.039 0.028 0222
3
Omgkg
ST SD 0.020 0.023 0.027 0.224 0.067 0.040 0.007 0.037
- Mean 0274 0.439 0.241 3.080 0782 0.027 0.028 0.225
32
(1000 mgker o N < - N
Mo sD 0.060 0.0z0 0.088 0.294 0.051 0.003 0.006 0.039
Jain
group ) . < - . <
& Mean 0.302 0444 0.211 2069 0.732 0.027 0.026 0223
(2,000mgkgr
= SL 0.022 0.033 0.030 0182 0.043 0.00% 0.004 0.022
Female
Gt Mean 0.309 0428 0.200 3.143 0.784 0.028 0.026 0.238
5
(3.000mgkay N
SD 0.027 0.044 0.036 0300 0.071 0.003 0.006 0.033
as Mean 0.304 0424 0,201 3.187 0.379 0.014 0,009 0.210
0 mgke
Omgke) s3D 0.019 0.019 0.003 0.305 0.01% 0.001 0.002 0.021
Recovery
group ~
56 Mean 0.299 0417 0217 2011 0.369 0.015 0.010 0237
&
{3.000merkgy y . o .
SD 0.017 0.028 0.059 0154 0.032 0.002 0.002 0.033
*
2X0.05 vs G1
2K SokA A I3
O 2AA %4 24 A%
FADT G FEREA FAT 3 IETe FoATolA FHREA T 7]UR
FAETY g FERLAA FoATF 2 e FoFoA TR Foo 7]A%

Fow AGEHE FUH ol £AHS HEEHA sktH(Table 40).

Table 40. Necropsy findings of repeated oral dose toxicity study in SD rat(Male, Female)

Gender Male Female

Group / Dose
Organ/Findings (mg/kg)

No. of animals - -
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Fig. 31. Rotary tablet machine(KT15SS) and auto tablet coating machine(KC50FS)
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Fig. 32 Friability tester(FRV 2000)
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Fig. 35. Debris after filtering
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Fig. 39. Result of disintergration test.
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NAF A=
- ARAE S EUE =3 2ol AAF A gAsAT (Table 41).

Table 41. Composition of tablet

A (%)
4EH

Feho - FaNE AA AFgr] - &7

AFetr|FE 8T 3.00 3.00
DANEF=ET 20.00 -
TAAFZEL - 15.385
nAZAEZ 2 66.95 66.962
;=L ay 3.00 3.00
Zk<5CMC - 3.00
SNt FEET 2.00 -
2o} 4kut v & 1.00 1.00
G e EYg A~EY 1.00 3.00
zHESZHIGED 1.00 3.00
Adz=F=8L 0.50 -
2ol 3252 0.50 0.10
A7HHAFEEEE 0.50 -
o] Ak}t A4 - 1.00

H E}TIBl @4k - 0.001
H|E}FIB2 - 0.001

H EFTIB6 G4k - 0.001
e FAZZLWPYAEZ A 0.50 0.50
=Y A dA R e 2~ H 2 0.05 0.05
A 100.00 100.00

{

- 9ot gol AE FAL AARUon ANE S aATHFg. 42).



AFetn - daNe AA

NG 7)1 &5+4
olo]l o] )71 718-90] ko
A 9], o]FH7F Yl 19 &

Aelotel

7F = B @A e Al v A Al

130 mg/1,300 mg(FE A 2] 80%
~ 120%)

k|50 mg/kgol sk olefok &,

& |10 mglkgolat olojoF .
7t=H 0.5 mg/kgo]st olo]ok FTh,
% 42 0.5 mg/kgols} ojofof e
% ¥4 |1.0 mg/kgolst o]ojof Fr},
T |54 olojoF jth

Bel= |60 ol BajsojoF dh.

AFetr] - FAH BA

S 71 &744

U A e S

7b e g A A

6 mg/1,300 mg(E A 2] 80% ~
120%)

5.0 mg/kgol sk olo]of s},
ojojof g},
ojojof g},
oo o} Ft}.
ojojof g},
24 olofof @tk
60 olu] 8= ofof

1.0 mg/kgelst

o,

0.5 mg/kgol s}
0.5 mg/kgel 3}
1.0 mg/kgelst

gt

Fig. 42.

AR - HARS A

S orm S XS : 4E Hoses

BARRES : 3HHB-UIBM-0AJU-AIRS

waws R20181221-0162 | Hese

[180128814001

FigiEy  [20181221

IO [

o=t

|2018:1203

MEy ARl NS

[ LS

[ #8mzyads |

RY AE BRY| WINSEIRTA 0j20pes) SRF

Azl

20181190 [em@ma g7
PEl ) [ 21 Jimyoimisy

e P e L
- YWWR: 043 - 530- TH44 B A9 ®: 043~ B32 - BI9D HXRH: twkim@natursteoh.co.ur
CEE] EECA|

=
DT X|

Ale - EAEE | A | EsUERe A S A

AlE - dAb g 2 =at

e 7I=rq°:\°l;\ﬁﬂf\ 2h w8l Qﬂ\iﬁ;«il:qllwii @
NEETEIT EEA|BS| B0% ~ 1204 | 112%(145mg/1300mg) ) 130mg/1300mg
W aHme/ke) s.00/8t 01 =t
Hme/kg) 2.00(8} o0 =y
FIE=Bimg/kg) o.50/8t 0.0 g
& PE(mE) o.80/8} 0.0 Y
@ | 2md/kg) 10012} LX) Hy
cHEIZ &4 &Y Y
A a HUMEBA IO mw

SHREIEE : UWYH-DWBEB~59U4~PMOJ

_ A8 - dAHIEAM
oz ias nuue : 48 ozes
syse R20181221-0040 [__=ewe  [1s0120913001
FABEY 20184221 | @estgy  [20181208
HBY R TR
(BRI = [ Esaz=anes |
FE MR @8 | 220 38
HEEUR  |20181130 [re@Easaz ]
e EEE] [emz [0y
AR [ e | TSRS UHE £uel BEU pagT)
TRHE: 043-530-7644 WAL 043-502-8060  HALRE: wkim@naturetech co.kr
ELE] [siza |
EES) xiF
AR EAEE AE | NE SUBRHHADISEA

Al FALEE Bl E

Hy JBM;L?JLI?E:} el Qﬂ!;;"ﬂi‘%;‘ﬁﬂﬂ

B AR EA B2 80% ~ 120% | 83%(5.0mg/1300mg) Y Bmg/1300mg
Efimg/Rg) 1.00]8} o4 =y

7= B{me/kgy 0.50[%} 0.0 £

8 2(mg/kg) 0.50/8} 0.0 £ 153

& blh(merkg) 1.00(&f 0s HE

charaEz 8y &4 ey

=AY =y Nam\fluﬁ;i\ﬂ:,euﬁﬂ\ sy

Examination test of cricket tablet



e AYRE RO RE tso AxTEor AAF Aabe AASATHTable 42).

- g
Table 42. Pilot test of tablet
AEEY ¥l A3k
A As[UaNEFEEEY, VEPAEZE
AT FEERD, =t
sUUFSFEEL, ZHol <,
Step 1 s ey eS| gy - -
ANIZFZERL, BlolE=iE,
2 AFEEEHE 20 mesh A4S
ALgEt YRS Alst] T FUzh
Eg71A 10 ~ 308 FZ35HA 10 ~ 30
Step 2 s -
e -
650 mg £ 3%
HAZEILES FH0 A EE A S
Step 3 HETEAE %_ | ﬁt%?} B4 7] Sk 32 ~ 36, Bat 18 ~ 32, )
ol g3te] bRt
74% 150 N ©]7¢
Atomizing air pressure 2 ~ 4 bar,
Pan speed 2 ~ 15,
TempgAZEH2% 28 ~ 32T,
Step 4 FE 7 E o] &3] FES - -
P 37 Jgstel LA HiEL% 30 ~ 45C], Spray rate
150 ~ 400 g/min, Drying air
volurme 2000 ~ 3060 cu.m/hr
Step 5 WA & W3 xAsn - -
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Fig. 43. Pilot test of tablet
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Table 43. Composition of jelly

4= A (%)
AR Fen|FEE 1.00
N 3} v 25.00
Aol d E3hs = 7.00
g EY 5.00
FEaFEE 0.30
EA A 1.50
dasdeEY ~EY 1.00
A5l = 0.50
FEALIANE 0.50
A 0.50
FTAst 0.30
A AT X3 8 0.30
TAMIIEF 0.20
A 2FEERET 0.10
EU e R 0.10
FAGE~ 0.02
A A5 56.68
A 100.00

- AFTAL v 2ol At (Fig. 44)
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Fig. 45. Product specification of cricket jelly
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Fig. 46. Pilot test of jelly
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