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SUMMARY

I. Title : Raising Escargot Utilizing Agricultural by-Products and Food Wastes

O. The Goal and Rationale of Research

Food has been held in prime concern in human history, and each country
will concentrate national efforts to secure food-stuffs in the future.

Agricultural industry in our country has been concentrated to rice and
boiled rice has been the major food in our dietary life. Recently, although rice
consumption is being reduced gradually, the rice still holds the highest position
in our agricultural industry and dietary life.

Rice bran, a byproduct of hulling process of rice, is one of the most
abundant agricultural wastes. In 2000, the annual production of rice in our
count:ry was 6,790 thousand tons, and the production of rice bran reached as
much as 440 thousand tons.

Due to the dietary culture, Korea is one of the highest food wastes
production country in the world, and the food wastes are causing environmental
problems. According to a report of the Ministry of Environment of Korea, the
daily production of food wastes in 2001 was 11,091 tons which was 0.23 kg per
capita (the Ministry of Environment, 2001). Of the food wastes only 3,694 tons,
corresponding to 33%, was reutilized as livestock feed, and the rest of them was
buried or burn.

Escargot, an edible snail, is an omnivorous mollusk, which eats various

foods very well, especially the juicy green leaf vegetables and fruits. Boiled



potato, pumpkin, carrot, oat, barley or wheat can be used as feed for indoor
farming, and oat, barley or wheat are used as ingredients for formulation feed.
A commercial formulation for chicken also can be used as feed for the snail.
Owing to the characteristic structure of agricultural industry and dietary
culture a great amount of byproducts and food waste are produced in Korea.
The utilization of the agricultural byproducts and food wastes in the production
of animal food stuffs will contribute much to the national economy as well as to
solving environmental problems. Therefore, the snail farming industry deserves

to be raised, and goal and rationale would be given.

M. Research Contents and Scope

1. Investigation of domestic and international trends in snail farming

1) Investigation of domestic trends in snail farming

To find any problems in snail farming, raising equipments, feed, methods

of husbandry and the process of product were investigated by farm survey.

2) Investigation of international trends in snail farming

To improve domestic snail farming, field survey of farms in France and
England was carried out, and the snail farming trends in the USA, Australia and

some other countries were investigated by electronic communication.

2. Utilization of agricultural and food wastes as feed for snail

1) Rice bran and fermented rice bran
2) Vegetable and fermented vegetable
3) Commercial food residue for livestock feed

4) Determination of optimum levels of using vegetable

_10_



LSRR RE: S

5) The use of byproduct of carrot juice

6) Defatted rice bran

7) Comparison of vegetable, rice bran, food waste and defatted rice bran
8) Changes in the growth of snail by the level of added vegetable
9) The use of mixed brans of various grains

10) Determination of the optimum use of calcium

11) The use of byproduct of grape extract

12) The use of byproduct of green tea extract

13) The use of byproduct of marine algae

14) Changes in the growth of snail by the level of added rice bran
15) The use of food wastes collected directly from restaurants

16) Mixed formulation of feed ingredients

17) Survey on domestic snail farming

3. Measurements and analyses

Growth of snail and feed efficiency were measured, and proximate
compositions of feed and nutritional compositions of edible part of snail meat

were analyzed.

IV. Research Results and Suggestions for Application of the Results

1. Results

1) Fermentation of rice bran improved the feed value of the rice bran,
and 20% level would acceptable for growth of snail.

2) Fat content and fatty acid composition of snail meat were affected by
the feeding of rice bran and fermented rice bran.

3) Snail meat was characterized to be a low fat and high protein food,
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and contained high level of chondroitin sulfate about 800 mg/100 g.

4) Feeding vegetable and fermented vegetable showed better performance
in the growth of snail compared with the feeding rice bran and fermented rice
bran.

5) Commercial food residue for livestock feed was found to be
inadequate for snail feed because of its unpleasant taste.

6) Byproduct of carrot juice was thought to improve the taste of feed.
However, the byproduct alone was not found to be sufficient for the proper
growth of snail. Similar results were obtained with vegetable and rice bran
alone.

7) Feeding defatted rice bran and that along with vegetable improved the
growth of snail compared with feeding rice bran. However, the use of defatted
rice bran as a sole ingredient for snail feed was not adequate for the normal
growth of snail.

8) Among rice bran, vegetable, food wastes and defatted rice bran,
vegetable was found to be the best feed source for snail. Adding an appropriate
amount of vegetable to feed formulation will help the growth of snail and
improve the meat quality.

9) When fish mill and defatted soybean were compared at a level of
10%, defatted soybean was better than fish mill as a protein source for snail
feed.

10) Optimum amount of calcium for proper growth of snail was found to
be 20% in the feed.

11) The taste of snail feed was improved effectively by adding byproduct
of grape concentrate, and the addition of an appropriate amount of grape
concentrate residue enhanced feed efficiency. However, any improvement of meat
quality was not shown.

12) Feeding byproduct of green tea extract failed to improve the growth

- 12 -



of snail. However, the green tea extract residue enhanced chondroitin sulfate
and reduced cholesterol content in snail meat. Similar results were obtained with
seaweed feeding. |

13) Rice bran is exposed easily to oxidation due to its high content of
unsaturated fatty acids. However, the rice bran is used frequently as a feed
ingredient in the farm because of its high nutrition value. The level of 20% was
determined to be the recommended amount of rice bran in snail feed.

14) Snail has a good sense of smell and does not like hot spicy and salty
taste. When food wastes from kitchen is to be used for snail feed, desalting
should be an important process to be included. The level of 209% was considered
to be the highest amount of food residue in snail feed.

15) Snail feed should be formulated in concern about taste, growth, cost
and meat quality. The results of present study show that the maximum levels
of eaach ingredient that can be used in the snail feed formula are 30% of
commercial feed formula for livestock, 20% of rice bran, 30% of barley
bran-wheat bran mixture, 30% of vegetable, 20% of fresh food wastes, 2096 of
byproducts of green leaf and fruit extract, 15% of soy cake residue or defatted
soybean as a protein source and 15% of additives for meat quality improvement.

16) Livestock feed formula are the major feed source of snail farming in
this country, which results in a low productivity and the production of low
quality meat. To bring up the snail farming for the production of food stuffs,
the farming system including unsanitary farming environment should be
improved.

17) The value of snail meat can be characterized as a low fat and high
protein food. Due to its high content of chondroitin sulfate that has cosmetic
and physiological functions the snail meat has a great potential as a source of
health food. Snail farming in our country rich in the feed sourcés is a

prospective and deserving of full support for raising.
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2. Suggestions for Application of the Results

To make grow the snail farming industry in our country more research
for developing technology and information should be required. The results
obtained in the present study are suggested to be transferred to farmers and

utilized as a technical handbook for raising snail in the field.
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Hqi1a M 2

A1 A 2dde) ARy 54

29de BEHY AATEE EEM(gastropod) 2.2 EFHI, 6719 AAFEE
ZFolA 713 gon AANCZ 80,0009 FF7H Az Actn Ft(JM Koene F,
2000). BEEF 8L 1LERF, 2AF, HE, A8, 2dd Fo] 1o gastropods
& FEY EE g FoAA HF ASE F dH el Aute] ofvet A, upriolA
T A3 dZteo] gl A gle Rel stk Tl g 2vde o ARE ¢4
Zolgd Aoz &AL At (Encyclopaedia Britannica, 1971).

2y de #Ze o3 AAFTEFAE FRIDL YAHFY AL /5 W H JHA
I Qo AHFo] HoMe HIALog ojfdr. FHY wo FHAo] ALY
doll e FAZ @443 A oz st AT Bl

A &ds FEHE #Ert don mgde 1~2 49 7 Ak dole

g3 g, 8, Mo o & FHEFA 3 R £ AEF T§ FoE
ol gl 2WYe o7tV EE EVE ZFE 3L FUAHANE APE FX

& Az 3% & + Ut F9 T2V vdAoln A, d, 4578 F A4
71850l HolAY [ldA i ol2e FFAE e Aol oyn. FAe o
T EOE HY ] £& #HEgly FE Fo2 dA WA FEX vE FAA
180TC2 oA Ak(Johnson, 1995).

1L A Fa4
Aol 2vdo] Al AAE Holgt wastel W FaHTh 2ude §93%
WA e Bav)U FEIFAES Folden. EoY9 BAE 29Ue o

H71E Frh, 2uvldel W 2AHA ME Ut F, AL &, F A F ERFE]



A AQEE 7% 37 9o At2En, U aEr W 2dE §A4A
T oolzEyt, %, 48, 99, Bekd, AQJE F AGEAAA 2 EE . ofvt
E g2Ente] 39 2uUd HEY Reg Agdrn o

2uide £F8A0L AAY & AE WyPol off wAHA &gkor ojF uee

AALE 2 ALEL 7, 535 98 oM Agn &8 stn FuYHs 27
Zola}t 3z 3 tH(Encyclopaedia Britannica, 1971).

bt
rlo
o]—}l
12

29 ge FA4golx, =), AS, BRVIE HolR 37 Wil ¢4
o] Fo| #j7}€lt}. SlipperlimpetE Ltfol] FH22 olFduen, FAME 257
o 9ol 1 HRAE SAol Y E4E Eusy, AAL Holg AYY A
AH&3th Cone shells® &, AFZA & 71XAW oz wAA gEvtd #49

=

o] 57 gxtln 3t} (Krebs Davis, 1987).

2. qF

zuge B3 o) BB X (belly-footed)Z 7)o §oz Uzt 2& A=
RE wWol uyem olFAd AMgsH AFPHoze WA FHE HIH LE
ME s} ddHe] Jdam THAR FAH oA THEF o o= muHA
Uzt adn 43 gA@e I, B8 9 duigoes 4#A glvi(Bailey,
1975).

2yl gtez Uz woe @ REd e BHACA EHEE FALE
I 9E vlngx o

29 3004 Ee B F gon 280 ofgA $Foln FAA d& I=EAE
2 F Uk "Hel e FEHE AR F9 sidedmse] B FHAo] M wE
ol FAE Eulgch(Dalal®t Pandya, 1973).

A
flo
i)
mlo
m1n

3
Bzge A B2 o4 A AAdes A% BESA BEse gk Ae u
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9, A Abe, ddig, 2 359 4, AH, w9, 4T, A5 wAHD, of| &
WY YR g, SGAHelA ATt A% AdE g e Rer Zoheth dA|
5% % land snail ol ABsrlol HFSHES B oiginh

FAo) At &4 2vdel B AL o}BWL thy @ A4g Zm gtk Edolu,
BE § Z SANA 241 ALt EF o AUl ABE EF Fo @),

Apute] Al 2uld Fels W A% FAL e 23 Y AE Ak AR
Nole g&oz Sortn AEH YR vud R59e Aok vsh oW 258
3l GAEA Y1 A A (Koyanoet Numazawa, 1988).

A Rge] Abe 2L $717F FEE 4F 4P 5 Ao

§4 24Qe NFHo] ERG o] o] 41 Yk AAZ oW FF 2
de Ay Mool BAEY, 2 AL AWUelA FEG Hojst Bt 43
FA DA A 20Ye MEAE = (Bailey, 1989).

PENHETGE ofm Mol 4 2dde] Bew 2 A& o] ot A4
2 Fuldle &4 2ol 4 Bol 4 Uth THY Y 2 K4 2ULL of
Zstsl ool stol 4 FAHT

zzan. Fu, ge® EA6 AHe 20ge e 427 $33F A4S 23 9
b Aol A 2ulde Aoy, Al, HYA, E S o8 AU golut of
d 2ydE olfdd e AR FZ¥rHSzlavecsz, 1986, Encyclopaedia
Britannica, 1971).

20 BF 9% ARE B AR AFAAYE 2~3A7 FF BolduE A
oo Azl BEHT @ A7
RrEE oA AWt Thompson® Cheney, 2001).

-

of AR Ae¥ LEE ¥Folt A% A3V

4. =v|d e FH
A4 2dde 32717 ImmoA ot =7t tiy 2Ud e 312mmol |27 7A] t

orslth, A& AVdL AwrH o2 Helix aspersa ¥ Helix pomatia 2\vdeolx
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2 09 o8 859 2ude]l Hgoz olgHm Yt} giant African 2UES
Achatina fulica®} 3 ¥th. Helix aspersa® B% Bt 71E 2v|de)gkn 3ot
Motz sl B FF9 AuUde) e 28U Achating achating®t HE Y

Archachatina marginata7t 7v% 1717 itk #vH(Thompson¥ Cheney, 2001).

1) Helix asepersa Muller

ZF2o)ME petit girsolZH st FL FAxvdoe] Tt escargot chagrine
¥ La Zigrinatagt = 3ok 4 2uldL 4~570¢ YA (whor)7t lew =7
7} 30 ~ 40mmolth. A#Q, TF A ¢ X9 Mediterraneand] Abe LF-Folth
P Islesol A ®o] wAdsin, AD. 147174 2t o gon HF7 2 4§
o2 olgsrte Edol Atk 1800 W ZTF oA A EYetE EfT. AT
& olg 2udel ulF A A HAUTE 18503t otz gt FAYE, 9
ANH, ¢APLE BT o] 2uYe 2~59d Ft AY tE 2dd Eoe /%
o A B HEae Aok UF 5, RHdY, JLdM = LAE H aspersa
MEo kX ¥ 2uldolgs AMREZIZE 42 AgFEe] ¥2 Yo,

2) Helix pomatia
Ed7F ¢ 45mmE Roman 2ulY %% apple, lunar, Vignaiola 2v|delgiix
gttt =9 AlEEL Weinbergschneckedt i 31, T g2 AlFEL escargot de
Bourgogne ¥ Burgundy, gros blancol&ti @tk F¥AAG HA Ao o] &
WYde g 2000me) AFAVIY X F, ALPAA A 47, nFe wAd, 9
A2AN0E o)EHUT e AP Eo] W3 AV A H. agspersaXtt H. pomatias

Fotgdh v 7% A& 2VgE olgdrh

i)

3) Otala lactea
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Otala lactea =¥ Helix lactea= W& ¥% 2U|4Y, milk, Spanish 2l Yoeleti
= g, dduige & #MN 98 F3n Yot Aol o 26~35mmeoln BS Al

HEL2 H aspersaB.tt ¢ Agtta ko,

4) Iberus alonenis

2 ¥ Q1) = cabretes & xona finag}ti 3ok Z71= ¢ 30mmeo] v},

5) Cepaea nemoralis

O

Wood 292 2#Ho e vaquetadtll @}, A7l= ¢ 256mmeoltt. 4 #
Y, n=Z, gtk 52 BE3, JEEAA BHAGe ol277A] BT A

doA a:, F& AEAY F& 2dg Heh

6) Cepaea hortenis
Cepaea hortenis == Helix hortensis AQ2uldolgtx &, Z7|E 20mmol
th A Fo] Jon, F BE fo] iAot AW A Altfe] New Hampshire,
Masschusetts, Maine2.Z Eojztth 28y o]g FAME AFHA &3 3o o]
2U9E& C nemoralis®t #o] o FRE A Ao C  hortensis<
nemoralis®th o & AGoA #As 1 vk EFHE /1R E¥olgL ¢ Fx

olm Alge] A ZE hortensis nemoralis BT ¢1717F gz, 2ol gidkx Fi),

7) Otala punctata
Otala punctata = Archelix punctata, vaquetagt 3 2U|de Ao o=

A G de A2 27171 35mmt}.

8) Otata vermiculata
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Otata vermiculata =& Eobania v, Helix v, vinyala, mongeta, xonagtil 3£ =
49 =774 ¢F 25mmeol &, Mediterranean A#olA WA= Louisiana Texas®
o] &3}t

9) Helix lucorum
Helix lucorum %% escargo turcol@tix 1 A7l ¢ 45mmeoltt. F5 ol H

gl wAE L B9 Black SeadlA Crimea& AXAM friigeiniotz S0zttt

10) Helix adonensis

Helix adonensis= B1717} 4k} oj},

11) Helix aperta
Helix apertas & 25mmo]® &Fo] vj$ Frh ZF2A, o8, Mediterranean
ko] YAR o)z Ae] EY o}, Louisianad) A AHEEH L Stk o]= W burrowing
2ydolgtn §ith, $FdE GYAME EHET e dolv 694 ez I

I goj7t, Ege] FEgE H7A Faugo] o

12) Theba pisana
Theba pisana =3 banded snail, cargol avellanenco)& % &t} ¢ 20mmo| ™
RES vt} slvke] Az@UA A3 AAst el 9Fg THetd £
48 vetdl HAUDL LY @S 2udo|th, Hzo] FAoja & yFol 30007}
gy ol Bo] gtk st dAtold ALE Y F= vk FES FHATH,

13) Sphincterochila candidisima
Sphincterochila candidisima %% Leucochroa condidisima, cargol mongeta,

cargol jueugti &t} =7 & 20mmeolt}.
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14) Achatina fulica

AolAE oz 7t 22U F FUHEZA AOAE ofZEdt Luldos FotZ
7} &9 Achatina fulica®s A otZ 27} £ Achatina marginata?t 9. ¥ F/H<T
Hj &8 FolZ eyl £& Hau, Moz F& T2 AotzEyt L 15m 2
719] &g W 67] ¥ land snail ol 7HF Atk
Fotze 7t L& 3~4m 27)Y &g 4 9 S gevh & 20em7kA 23 375mm7t
A 71Z2H%. FAZ kg2 B FolZ gt Absteke dEFo]l fA4A|ojH, o] £
WY B3 18479 djolR Azt 19251 IR A E Aol st oA}
A Foe AYPxryerz, 1970ddldlE ERojtE FAZG. AART FHIHE
. 2dg9 wjdES YAZE Y3 oW HEde 547 Ho| 488 FolA drh
nFEREAddME o] 2vde A FRdte RS BEWes s FASL Utk
Motz g7} FQ Achatina marginata® S23 15m 27|18 &g FHe 67) ¥

t}(Bequaert, 1950).
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A2A AWy HRgE 54

20de AAGHY Bog FAHAUG 2dd B FEE 7EHez &
o]t ATk, A7l W E B¢ EFF HEHZ E3tso o s e &
AT e}, 299 E HEgHez g3 vl JET §e ToY 4RHE H
o A&, 9FHFA), W, &, WAk Fojvk FEE F& FF FH8H
A 2og golgith, 2aln diAQ H# vE, wigAd YAEL WAL 4
Aol Ak (Apex)ol &Ho] th(Johnson, 1995. Web Site, 2001).

2v|de Fzeo} 74 B9 H3L 19 18 20

o

Gonad

Digestive  Shell
gland

intestine

vagina

Excretory
pore

2% 1 2ude 729 7 3y 93

1. 44
AAL 2dge So2A B /9 g o2 FAHY o %o 4 F(F
A)e zAAY fF718FE FAHHN Yo 2 Ovs & 3F F MY FEHI

crystalline calcium carbonate® TFA=ojgle™ H 237 Fo|tk 713 ¢ H FL
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nacreo] 2} 831 AF AL #Hi &3] AAFEAA B 5 Jvh AAFTEC] A A
dME FEY EXTLE E 5 Ao

A e FHHoZ YA o FoAAE Feth A FHL AT
2E, Ag FH o8k, 2E F& XY 98 ald FF¥Fe den. g4
AL FEARY A8 AHEHE 718 g3 REAY. 23y 71E A o
ANE FHHoZ AR oA AFE 8AS s dFeA e

A= 3~4709 &4A7F AALFEeZE A AT EHLS cuticle. 2 G
At 7 AL mantle(tegument) £ e AoA EHlse - o) tEojxin.
o) Felx WAl ok AAY F AL 1~2mmell 98~99% 7F calcium

il

carbonate 43 ©]tH(Johnson, 1995).
A HE9 29 v&3y Zrh

AKES s APEX
B
:\\
g
B
-
&
1]
E
(L}
o}
-
COLUMELIA
T~ apeRTURE

oy 2. A4d R E9 FEI BHA, axist &, width: ¥l o], aperture: o}7}g], T4,

columella: 5, #%, spire: WA, whorl: &7, height: %0l
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AAe 2Ud FA9 A 1/3¢th 43 FA AldlE operculum T E W
Atk 2dlde AVl A4 g8 AA=L, AERZ 2ud Yo], AsEE AT
g 439 gxe Hgz {1 geoh

2ujgo] Holde Bedle ALY &AAE FAY HANG A 2vde] =™
AR Ee A3 A2e o AR Ged a3y 4 Y BAHL Qe A
73t}

2. BA
299 B& W, ¥, Wites FrEc

Edge of mantle

Border of foot Genital pore
Respitoy pore

3@ 3 2yde E4)

D A
2vjge]l F4& 331 YL WE FF ¢HE £ ¢ ok Yo 22¥
F de F 49 548 7HAn Aok ol & A3 Fol & Holoh He AL 1
2o 2 AA AAL e o & o,
AL 3 B9 adoral lobe & &g FEHOZ dojgln} a2y A< fd 3

£ 98 71%o] HEE U e W & 4 AUtk o AL HeE RE: $&rh 4
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=9 ¥ 9T radula® €A Jom WAL e TFERE S U o] A9

23 EEe 7R P Uk 2 £2 Holg HINESE AW o7} AW
3 @ol Ut radulat 2% o] g Wi AIRE TAEY. radula® ¥ Hele
ALEE #dalel Y71EE ik 28d ole FAL ¥ o9 § Ri

& Aol AFA &L MEE olF AF AFTsE Ao FAsin. W 1¥e @
Hole) Yo,

Gullet

Teeth on radula

ANTERIOR
POSTERIOR

Mouﬁ

\ Radula
Odontophore

Jaw

a9 4. 2vd 99 7=

2) &

e EE ANAD oI FA AGHT 054 FHIZ AZHA RO sofrter
ok wgdE 93 e F FEol gtk She EEHE Ro\R BE e ]
gk E(FE)oITHIY 3)

A4 Y 2EE Bolt), B3 EF £02 Hugel sEd olgarh ve Y
e 24e g0l B AA o nHRT Y& 2Ho2 3 Bt Ak

& 2ERH YR SN & & Y3, we A3
Sorttdl o8 BE $H& 2529 £ 93 Yojurh,
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3) WE71S k)
2dde WRrgeze 4578, 4478, 25718, €878 Folvh %A
E RA#CR Fo Qe #Ht Joen A2 s@d.
8718 A RE ARFe §], A%, 9, WF, FEoE AZFHY FEL
mantel? el Atk

VAS DEFERENS ( -ﬁ\\ EPIPHALLUS
BRAIN-, \ . . _PENIS
FREE OVIDUCT-.__ ' T4 _ATRIUM
MUCUS GLAND Gt — —_ MUCUS
}-—\-
; T"DART-SAC
FORT ——; ™~ FLAGELLUM
VAS
EeFere \
“VAGINA
e L\ DIVERTICULUM
\CQF SPERMATHECA
CROP- Ng, bucT
2 “NSPERMATHECA
SALIVARY GLANDS %
COMMON.
GENITAL
DUCT
LOBE OF DIGESTIVE GLAND Mwes” o BUMEN GLAND
OVOTESTIS

EEIEPS [SERVESEY



Gastropods®] &A= AWl daiA Ae FAAE 7HAT U AL

& Aoz EuR9A do FAL Yoz @ HAF e gre Ho=
FHoz FAH Uk e YoM FHes Fa¥RE HEdd I
o 2Fd A& JE FYoR RUAL HEZFEH dLE JHHLE 249 AL
2tk HAAGNe FHor HAd2HE stALn. ddeziy dis 4UE
AR =HES wFFY 4L Aoz RURXE Aol ofvx FHFY A%
2 {2 2udo

2dd F7AA EddE B A7AY He ddEd A474& AT A (Prescott
¢} Chase, 1999. Ratte®} Chase, 2000. Chase, 2001) &7]A Wo} 2 A7F
AN#g Aoz dAHY AvkE, &%, WM, FE /A, 2EEE T)

AA F 5EL E4¥o2E albumind FAE EHlsE A4S /AL A WHE

ft Hn

L

o~

4

it
rlo

H A e B F8S fA8tn, & vugxy dolrlr] YA slime(EF muco
protein®. 2 &3S BEulgth o] BEdL VAF AFEIZRE F& HBHIde o
g% vt mucousts B EW AAA Eu|sta Iz {FAFSE glycoproteino] ok

(Thompson3 Cheney, 2001).

o

Slimee di#¥ F&o2 TED ¥ & ¢, ¥ & Fi& ©f Be] Fvjdd. &

Asd Bulsl 2En 2w F& QW FojE

@ &s71a#3 AraiF
Wa71#S g2d S Qi
29dE Holg HE u ol we Uy Wyer Holg Heo JAUYHE
Adetne iR 2vde g 7HAS gon Holg HE o ALErh
AHAL(2Y 4 B 22 5ol 3 /52 FFIH AUL HolE #opA
L %, 4B AER Ewse vlgel Ak AL dAE AE £ UEF WME H
o] At} Holg HE v ANMH} FYL o8&, oprtvie HEEE E =
Holg HM ek AL B £o2 Busld Holg AMA Heo IAUA
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g fAEE AE U g dFd EolA AW wWHdES Yol ofE AR
81 tHWeb Site, 2001).

@ Ay71#

dA F FELS F Y Ari#E AR e ASFTAZA AYVEE
Zasid, A AZgogN AT F@E dch ALY FrEL GRE B
o} gtk AFE F43AE 1 AdsE Bol7|1E FrHRogers$t Chase, 2001).

olw P ATHL 53 £F Ho Ue FoYolth &2 chalky(e}) FEE
Tojste Folm mul Fo o] FHYeclA A £AHL AFo] utHR| 7] A
AFo) 3 Zzte] £tk Edole ¢FITE FUE T 2 FFo] dH
o WA gAY, A2y FHe vy § Qe ok

@wEr] Ao WA FHE AR, HEUEC] e HEY FHE £ 9 v
& JEYZt A& ague AE duE wdg, A dat o] WEe] 49
UE o]EL atria® T8l YoAUdrt B 280 HEYY Fo 4FHo2 w3l
o 2 Ao RuFe F OHE R AR 2vde 289 A4VEH FEHFE AG
dAxer @ Z A47E APced FFE A Jke FHYR 80T ZX
(3¥)& epiphallus ¥ flagellumol A A FEXL HFEVY spermatheca B
AEE woE diverticulum £o2 HUATE I RelA oz yem Af{EY
%L ¥a2 ¥ W7A spermathecad] AZFHAZTY, TEL I b d&2
Soizttl, 283 albument A A Yo Y& ¢H FAIL FFL dd o A
Hau, A#de uv ¥ o 25d Fo FH(JM Koene %, 2000).

=
4o

A

S 1)
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A 3 Ad 2ddY ASA EA

Heliciculture® @%°] Alfol@ Zolth, nud LFdME & €] gAo
BAEReH EHols FAF AFE &0z o]&4Tt 4§ 3] ARE, 14
2ot e 2UdE FLAAM A8 H(snail garden). 249 7 ¥ (cochlear)o] 2}
I #o o= ARl dtd MEdti, §3t1, 28 BHFE e F1, 9
88 9 && EFsHen oAg SRR ANSIAWR @9
(Suchartupatham %, 1988).

Pliny+ 2000 A Fulvius Hirpinus =Wl AYE& WHES] 2UdE FHEE &
g3t Ao

Hirpinus Mo 23 % meal, wine2 2 AMSSATE 493Ach 28y gwz
() HFE @Yolg FolA Foz Fdtdel drt Zvt AIZEL Wall fishe
Abol M FL E¥olE dqzon, IFAFEL o8 2UdE HAY. Al
AFEL 2Wde Bol yon ® & XYdMe Aed shdes go] ¥l
1 gcH(Szlavecz, 1986).

L A%

AL HEE Bol BoX g1k THE F Uvh AMSEVle @Y 74
fea€712 & & U 7171 2 FAES o o= 9 A2E A9n Y
F FE AQddAE ASE F . €980 AA53e 2EE 18~29To AW, 73
A 2EE 21~23CH F& AWedMe A& HHAEE Fojop doh v F
te de €€ 98 F UAEF AdE 3 FooF o AFdE I o) A5E
F do.
€7] vgde SAHEE ZotFolof o SHET A AYE A REF
gt 871 7 AU wtg] £ &9 =)o) wEA Zolh YRAT 17 &

2 B FE Aol Foh 2UYS 578 ForHLE FEIE AL FolPgo §7
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de B 225 SAET 8718 ARo] s Fu 2MYE BE Ao Fh,
2dlg A5l 4FE 54T ¢ b AL} ¢ B 4 dE FUAE ¥
Sk SRS LES SEE 2AY & Uk AAE 8o FHHoz 28 FIS
W BHE AP dFolol @tk 1dn A3 Fu $EY & Y AHE Be
St R8E 28 §71904 s Ao) whgA stk

AgFe 4R AgAzgel STk F, SoRA, ABE ol8¥ SU A%,
greenhouse ol &3 A%, WA & 2vde SUA 723, $4 2ude 294

AHS3tE Al4E S olth(Martin Downes, 1995. Johnson, 1995).

1) WA (indoor pens)

24|de ASEEE ARG 715 dEtd F 43 lojor ¥n. 2EE 21
~22CT & #ASEE st Aol b 21 FEE 80%~WNBE T}, o= AR
AME BUE, E e AaAME Fole BRE S Pole BAE e Ao F
oz v} Heliciculture AEolNE Role 66~75%, Hole 19T68F)NA 86~
%%z e AL ARG AU =t eWolE L + JenE FUD B%
ol Ae] FE¥E W3lE Hol FHThomson#} Cheney, 2001).

eEo FE9 wdsg 23} L= 20CT68F), FEE 100%3tE o] At
17C(62.6F) %t 100% HEoA 382 0%2 dojzdch It dowdrst Axd AL
Aog ¢ 71 ok ESY F27F 100%Y W 4L E& F58to BgsA A
AL AES AT AHEse Aol Fom AT RN HFOM &
o 2lde @ Aol wekd kg v el W& €] HF, Atrd4,
£ A T WAk @ Aol 18I £ I 0|4 H. Aspersadl 4
ol W3] Aol ot ¥ 12A%HT HowW AL gAdn. ofH AvdL
o go] AFEE v dolrl dd FFe] FH o8t Wel AE 18X 0%
e AL AYdE FX¢ 2vd 4Fde 9% vl ch(Henderson¥ Pelluet,
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SUAE RS 2uld AT JFe) ABE #3E FANEE AHFIT FojAts
£ 2uUld 449AE Atg 7 Fd wEtAM wiisted Fol g

SRS NG W AEde FAVE Bel v AASEY dPE sUdEE #3
AFAE TN FAT SHAGe B AT ZH2AM 209 d T ATH
Atk 9 A% A ALEH EEAYAAE A ASo] FAAT 2 SUAL
& A @ F ARSol shEE] wEe AHAAA FA AN 2dE FFE

21tk (Thomson® Cheney, 2001).

2) S-SR

&S Soo AR sd gEE, AR e, Ho] Folr|g& AR s v,
gelgle 4, =vbd, AW § 2L S FotH e Aol YA RI=F stojop ¥
.

L9 A FdE 2ude Hol2 AEd o Aast Eo] st Holm o f
HES o

2NY9E 8 AR SAAZZAN ST W =FH3 AAEIE HAE
A7 AASE HE AR A S gAEY.

3) SW/&9 HEALSR
SuUlAE T SAEE WY AS3E AREAN dF 2Ude AU 5+ 3
7] Wil g Ao FFE £ Atk o) ASUYE ZF LA G o) EHIL
Ak Ml eS8 o] 83t AMSE F o A& E #Ad E e frh
7o ¥ 3% flo] ol 2dYE ASE F Aoy, AFAE AWolY vgs

e 4+ AES AYSE Aol T

H

2. 4337 Aoz
S ALEAALE ol §Bte] 2UdE ASE Hdle g2E 2HE 5 3

rlr
2
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§ 2xgges 4N Aol o A% AclaE ARYG BE B T £ IUE
2 A4ETh 8 Fol77h dow xddel B F¢ & You, EFe 4TE 9
A AgsE BBE 2vde GE 4712 $ART

2vge] AE AA$IE FHAT $71N PR RAAAN o 65 5D
et 6% Folt 2vAe THE A7z Utk oW 2uLe wel ot 8
Azkel® R,

o&& ARl H Pomatiag A&3he delth. |

Hae 2% X 35 X Bem(EoDE e, vietel A7 6em THE HAM AU
530 AANES BT FHE o2 NeT FPL 41 BE & YES ok
g7 W B vhEA GES §u 4T FH8A s Aol Foh e 4R
WO EGY R0 UR Bod A¥SRT dol PEC HAT ¢e 5Yv R
. 28 ¥R o 109 $%E YPAL 23 YTt o7 Y& R BE EF H
22 7lo] etk of W ¥ sk Azsd A7 2dde AgsT 2H2A 9
o4 o7 & Wt o] W 2ude F RAAY] GE FoRT

e Y HelzE 43 Yol Frh

3R 2vlQe] AEH ol7le] Ehg & 377} S )7k AFE wART,

9% A 24QY LEE 2Fo|d, J4Fol4 HX FES ¥k Fol Ho} £xst
5CUIF) o4 &87h9 $5& Wtk H Pomatiat 1874914 44 2 2k,

94, #3, ojdedel, ug, HEHTAE 29 A% V1@ seART Bt
(Suchartupatham 5, 1988). MANRE ol §stel AT Wl 2ude 7 HIeD
Mdshe2oAE oNoA 124, B30l FoW 158 N2ectn Wk 4B UR
W3 2ol BEESW 430 939D 7Pl Bol ek Ad el o2

& ZA7F "o} 8l& &7)€ 2 x 3 foot® 3 A7|7h M@ A7E Weoh §4

o

A ALEE o 1 foot B 10-120FE] 2 ke R o] A Z3th(Sourthwick, 1969).
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3. ¥4

2Ud e AEFARM N2 FAIL mvgr Prie Fd Jow F wjEA
E U uE 2UY v A LEdd ok HuiriAY dA ¥we RAE B+
ot

dol =7 o dmmol, 2L UMt w@Aoln AP Iy 2o #W
o &9 JiE Awdr. A AR AT ¢ FEI F AHL FH] AHY] dE
olth, Zajut muyle] EA F&sd 9ontE] =7t F-shEc)

2ge A F REAE o 3F7 ™Y, ¢ A4y 474 2887 W
A REE AE7) qE A4E 4 FEEr)e w1 AR o EGoz Heth
E%E %87 3o Fojof @k Rshgy) wigde e 4 F 4 21 2
foll && ¥ SAHEYLE Wt FILEE UF HUM 2 ¥EE oo}
ghet,

2Ulde FAHolRRE ¢ A J#E I YUY AY Hdle FH T ©E
2Ud# v g gt ofH 2ude § AR e 259 A€ 1, e 4
ZelE 4Ed d5e vk o= 2Ude & AdY F 9EE driE @ &
& Ao g3 o]Fo] Ak 2ude B o AAA A Fo AT L
F EE o8& oFd 3 nu Ao B ALY FeE @ Fo . qFde
2 25¢ wrE o ;e Fole 1d e AFE gen 2y BEL
el g @ 24 4de b A99 2dda wrse A& dojdr. d2
g2 G 2w H Aspersat EgA ERXWe] H Aspersad A EtH(Adamo

>
®

ox

{ —1)1

¢} Chase, 1987).

A2Uge Adstr] AA Ha @ 290X el ELE d8E o A, A
A, =7 T MFol ook a3 vlE Folu I&FL FA R oY EgL
do] wiFgE HE wEol Ad &o) FAEY FEAY A7EE X UL PE
O #3es EYEE, 5 § 2 9% den Edde 20%~40%9 #71€
o] A& Aol Foh. EYXEE 65~8°F FA3L 71 HHA 2== 70°Foltt. &
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O

SE 80%2 HFE Ao FToW FEE FaHo] UE wrA HAHo ok
(Thompson® Cheney, 2001).

& A7 Ao} osd <& A@FHAAA FA] $Ao] AFEnm Frh oY A

& Bgaiavia 9] AREy) fEgd A A7 2vdel Holg He F UAET
23 49 Holg Frh ofn] AUYL FFLE AFo] FEL o4 oEL &
1/30] 8|&31A) Eatn AP Fo FEvha I (Thompsond Cheney, 2001).

Helix pomatia @%°]9] && 7o) 3mmeo|tt. Calcareous Z &% @ d&<
AR 9tk 7~8¥o A& mul 2~8F Fo &g dEvHaw F AGEHI\7
A9 71zbe v, 42 € FEol BY A=z w g F&d 23, v H
de Addow Ber, AdAR F 1~29d 30~50748 €& ¥ HEE F
Fo) ¢ 1 dozen® €& %71= ¥tk EHEAF BHEF IHE HoM FHES

L.
ye

gk

At & 3~4FolE oW 2UYdE 4P 4 SEE 229 FE0 wEA
gz, A, %, #, toads & oY 2UYE Jgdn 2Wde & qAX 4
A3 o o) FHAW Ifoots] ol Fi o7t FHULE FojTh

Helix pomatia 299 && WAolz, gdddoeln], < 3mm FZF<Q &L a7
¥ 59~3F Fo ¥Erh 1~15UA Held 30~1207¢ &€& e WL, ¥
Ado e 29 ~10800E T 120 19 A@dh qvjg AdL wo] Azt 9
Wz #@obd w7tz ALdn,
¢e SE7t HREE 2F Fo] AT B3 227 Wow 4F Fo Fh
E 3k oM Aejd 2ulde B A Feo wroz Y2
GiE X ol 2L NFME o 2d FL S0k FH-olZlelME 8Y
ol A&k o)dAHA fAAME 6 ~8MHe AsEth tiFES Helix
pomatia WYL g #e Ad@dE @

AolQE olxelgl 2vlde 100~400719 && ¥Evh &9 dolE Smmelth
id 2 W &g B3 FEIdh U EF S ¢& o EY Y v & E

7}
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A, $1E8- ¥E A+E A 10~40¥0 dmm ZA . & gel 10mmeold 2
NE 3k 6719 Fole Bmm A1 FHoE HASEY AH A5 ol§d &
e Zad 7% depA 6~16709 ZEx 5~6d ¢ An WEzs 9d I A=
8ok (Ghose, 1963, Tomiyama, 1996).

4 4% 248 29

FAE 2UY, FUF FFAAE oln 2UYe e Aug wal Ay, ofw
Ae % ol § 25 AE Atk o] AL U JFN ol dEd Ego] frh 2
qY FAFE AS 2999 e AN 2 A7), 4F FE 5 nesl
of MAstdor . avde] HE 7Y 74 2 ATe 98 ALe UM
ol Fo% wE AT ARl g A% WEsh BAe slAwth
FARoz Gyse 47e 4+ ov 1 AFol =@ ARTHE wal Pst
Aol & 2o,

AgUES} 2EdAI AR W@y e Foh 2E
B, B4 87, BFEAQ Fol, 24 Solth AR, LE, #& A87&

A

flo

=

£282L A4g, ¥ A

ot
to

= F 8.3} (Southwick, 1969).

H. aspersa’t 473& AFESF 37] e EF Had 3~4%9 #&ES ¥
S ok dREY 2dde o Bt o B2 TEe Faz ¥4 #es FEI
AAsA 28 v Ao =gln fHAo] gretAle dUgle]l ¥t (Anthony &, 1983).
2UYE HAE ¥ EojA FAUEE WE . 25 2Ude & AEGREH
AHstn =vde 43& Aol AA YFFoas 4y giEd 2ude 4
A& @ A7l gEdr. Ao AFFoaA 2vdE AFsA drh 2vde
AAe HAAVIZ &A% FR7F 100%LATE AFS A5t JFES NA
W 2ot e wetd 2o A 2dde] Avle AFES #¥El 3 =
& wgo s ouE JAse 3ol MY a2t & deA REE AL o e 4

A8k ¢ A tH(Landolfa %, 2001).
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Az FEE %o =g e Fer d8de UF 943 3AFsoq 2
& R olx gon Wk AGY BHoE Eolg WA HE Lo E07F B

of &3 lcrh(Bailey, 1989).

5. Ab5 87
2Yg AFHLE AISET 28, §5, EY B Ye I8 A7 0

A Aol A wsle] of & tH(Murphy, 2000. Lucie Mann, 1997).

1) 2%

L2 2ud 85d AAHQL 8o drh A2u¥S 20T AEY 2EddA 7
Sol sty Foldth 30T ol ddAE A& £H 39 operculume YAFH LR
dedtd. 29 de oy yEL 2E7} 6~0T o322 dAE dojua 7% 0]
BAAHAY FAE

SEE 15-24T2 233 Aol T A% =& B sAR 22T(70°F)7t A%
slth, 7C45°F)ol 82 WeiZtd SR 12CEAF)olstel e FH oA #er 1
0C(50°F)olatel e Aol W&tk 27C(0F) o &7ta Azxsd ddeols

sugsl AzA, 473, 443 BAste] $EHA7 F280, B5-B%E e A
o Fuh.
AUYe £5% AL Fohsted AW e 1% $EAA 2 AP 24

Y FT72 EFL I EYGY 5 80%E Ut AF L F@UA F % &
2 2uld AFe Fasith 7] F A3 FEERE 719 93 2vd g2
g4 &34 Ho e AHst Foh

2yde FEIgor FEE YEUWD F5E & g 2ddY odF FF



& 870 8 ARAT 20d %9 43 e sEo geh
3) E%

o 34 EYo BXL, Rdu AEJ UR BE& e Yug ggel: dud
Ae Bso] Z 4 Q7 W Eelst Be e nidel Uma £
o BEFE 20~40%e) §7140] AE Aol F7] WEe) Folu Ak Fr A= A

"

&

Aol Eoko] v}, B9k pHE 7o) Foh @yole] HAL 97~98%7F T4l w
o Edo o8 & e ZAEol Eo e Aol Foh EYe AFoRE AF
ol U, o= AFAE 2 E¢ kg B 2 250cc7t EoUE EYd sy

M.A 160gol] Wi&te] & 125cc H]&E 3l EYE polyacrylamide . A ] 3% ot
olgA AMEld EYL &£& AAHA FXE Zed. o A EFS AT
o fralatn AREA HErh e¥ole EYFS #1809 7t f71HE HeEd. F
S EYS gole A4S FA st dYdE =& v EYE Y@ Fo
AtEe FUE THE ofFA Xatd €®ele gl FAA fot

gyoles HolE AF HI HES HOE i, @¥ols FX T UE KA
A7l Q& g & UF B g ASAe FAdEA A XEg B
Fe A vty F et o BEGo) @%ole HAoer A WEeH EF
& B3tAel WErt dojdtt ol®, HE, HH|, @dAE2 pH 79 F2 EYeE
"ot B9 7184 & carbonates2A FL3TE #Agd viavlge] THE EY
& AFE FJAAAL o] §F & e FHRUCES & ZgFo] @0 4R T8
o, Zee EY 100 AlF feet? 108 HA7tete o] Fo. g A2 F
g = e edole Foldte Ed ¥ ol &
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H
ye ARG auste 2ud 5o JFE Foh 25 WD BANS F28
290] gtk 92 A5G DAY AT s W R AT pEskd T
29 M3 W, 5, %3 FchThompsons Cheney, 2001).
Mol Hud g vl #3e g8 o,
g 18417, 6AIRE

o

&% 1 20T, 17C
S5 75%, 90%

6. AtFHz

2dg ASE Hole TFAVE RRA AFEYE 2L, As2vde
Agg mols 2vde] F4& nedtaof dn, T4 FH, T A 2vdE
AE3td o F2 2F3E @& ¢ Ao

24 g AHgEy] Aol kR RE st HEo= o]fEGH. oFY =Y
d Fo 7Hg M@ AZIRE £ WUt Foh & 2 97 HE Fole Avd
< FFEIE 4oh €9F% F V1Le] SEUE AVYL 858 FoE ARIARSE
AHA FAske Rel vk, ofdA T Lvde MEL FF HEHok

o2 g2 AAYES 7FAE 4 AthH(Suchartupatham &, 1988).

D =vd HE
2ulde #HFo| folsith ot g W AFsn e A FAe W A%
B2 I RHe FA GEE stoof @k 4% FA 2vde AFL 4] HE
o] AX7) 4ot FRAL FHely FAoz BHIHAR HAo] A =gHW &Y
7] Aok 53] 2t Rae od 2ude] FAFS A FL AAL SAFH] 4
&8 Boe 2 EFFHAT Ao W AW 2udY AR HEel FAAA
=3

tlo
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2ol gl 29dg AL W BFI)Z 8BS ¥U 08 £749e wubg 2o 3
ofq oW AA Wojdch 2ude Sugel ¢HFS WE £2 A1 277 9
= oA i

20Qe 12707 We A4, 9% 244 W 9gss] g Y 9%
& wAE,

sUde F2 9o, 43, B, A2, EvE 5& Hol olgaAAT vhpy, B

Fof, A%, d&, W, A, B F AR Fobdo. Helrlt UF 2dHAWL A

2 AL Nk 2YE 5L 5 Ak 2UYe AFE Folda PP mMA=E

i)
o
o

o} 3t} Croll#} Chase, 1977, Chase$} Croll, 1981, Suchartupatham %, 1988).
2 X M & ¢ Jud sF F ¥ EF3e ol Fo 2vd

2 golge) Ex | Wi ASE7 & HAE Ae°] F(Burton,

rr

(o4

i
L

rr

=
T

2ide ZFE 5 FFWolo o AEE FELA R St 2o W

|9 stojof et
o] gtejof gt}

!
rln
>
o
rr
N
N
R
2
)
¥
2
>
N
fr
¥
wlo
AN

=
rir
oX,
o}
=2
d
rle
S
=
1l
il
jy

2) 2449 -4 a8 E(Cannibalism by Hatchings)

23 & A @Yol ¢ FAAS Hed ¢AAL F8 ZeFTFdoln. FeiA
g de YrE o B2} 68FR FAHIL £EE &4 gedd 4
H3E Azt 1 -38 W o Fgd. o] We He @o] FAFHAT a2y
Rz oA A o] F/HAT FASNA &S dolu LKA FE LE o
d gdolr} Her Wi2e B FAE 4= H4E + vk @o] #EHE He ¢
& F7tet BHE 5 JE ol Bol LAY wWEelt)y 2ud ¢ MDAy
20 - 30ujel 2 @ AL AUd AY 283 dAe =& €9 €& F3HF 2
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do] 3 "olrl Ho AMde #Ze FHo 2Ud 4 HE Aol Aot
(Johnson, 1995).

3) 2U4d Ho

AbS R 8] 71 Fo whEtA 4ol 10€974A] AHEE £ Ao 2L & o9F 3
dle F47I1%e e ZE 2vde] Holg FEY HE £ Ue AEY
olU™ AR E & Wolgg FoldtA ¥e Ao Fo. &MYdL IYPMEE He F
Atk ABMHFHE 7150 JEHT AIEE wld Fo] ¥ Har fid

2 g At oA go] 47 darh od dele 9& Fol AW 2
H AdE o FoistA drh WiAE FE EolV] AAME AR J¥FE R F
o] ¥ej7t F a5t

M el Fol e H4 9, A9 FAA A, ATBUT Q, 47, FI3A,
gz, sold, RFuR, Ao, AEd, YR, AL, ¥&, 42, U
2, B3, hrhs, B9, UF, @, 471E, AA, B, Heoh 2Pn ¢ F4W

e AW & 29@A Polg HABAL PHlde AE T KAtk SN
AST Wl 4 AR, B9, 32, AY, G, 1Y 5 W2 o gurh 1y
25 ALFE HolH FASE o) vk 2uY AE AEE ZAY ol

3, 23, W 5 IR 0% 0% HUYF B ALFE HolM Ft zo| Fo
AW AgAE AP, $547HE, B4R, A4S ARE ol Wk 2vde g2
£ HAY ARZ Fo| ¥ £E gtk W2E £2Y Hon AFY 0% FEAA
Yo Adde AEE 9K AR 8~12F B¢ MY 4 Ak FAFAAA R

Alel 1/30] A28, 2Foly &vte] AEL #fFH. o= ITAE chicken mash
& ARE ogitder ¥AE Alse ©8E] 16%~17%7F Eu. ¥} FELS
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2Ude 44& FA ok 2vide] Fetstn Aol FHE F sHA Aty Wi
o) 9o tre3 Zrth(Kondo, 1964, Murphy, 2000).

I 2298 AR 17%, &% 58%, tF 16%, ¢4 18%, MIAE(ZE 40%)
7%

2. AL AL 5%, EFF 10%, WF 15%, T4 20%, B 44%, I (ZE
40%) 6%

Pellet Fei7t 232 71 Fee d 2dd & = S 233 AENE ¥y
& Fe YnAAE ALF 50%, ¥ AR, 7, FEA 99 AR 50% 22 Fe A
o] Eth(Martin Downes, 1995).

72 Baly 2ude 88 Yy HFHHEE e Aol F7 AE EFE Fol
o] 7Hed A&eA AFREE e Aol Foh.

AES BORS AREA stoor @k 2ude AR FE TV FY FE
9} o} &% & e B 9o &7lde I AR o] FulEojof FH X
dol wxz ¢ 2 Foh 7|g 2Ude] AR 25, %, Als T 9¥E
Figaa=

2UY Fol AR AR F ZEe us FRIY ZEL AEYAY TV W
Bolt}, ZFYEEE BRI Fou o] UF R, A, 274, AR
A, T8 W o8 4 givh a8y AAdZgo Fo.

g AlRE B2 WEE A FAY wE FH2 FA3dE Fou o foe

B35S FolFE Aol £3(Johnson, 1995).
4) AW &

detdoz Aoz AW FAgol AXEH. Alg, EY, &7 5& AXHL

2 AdsA &4 A7EA 71E F ATk
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5 AASHUE
ASAEE A 93 2ok 1 9 footdl TUE A7) @) 6~8ula,
By el @3] lkg, B¥ footd ©%e] 2 #E= HEZ AJFH(Southwick,
1969),

6) =vd & % A4

2 FRo M FL A k& AYoe] Fu 2ulde W Holg Y
s FEF oF ASHME ¥ & F WE £3IL& ¥ & Ytk #FE 712
E $70] JE bucket’l £ &7 FPE& FolFolok wt..

of 2ude YA, kiwi fruit, avocado, ZEE o] &3 2vYe T FAE
BolA & & Qivh FE Fo{Ug HE 2UdE EolA o

oA 2uldE Fod 2¥E EolU FF T Yol FFo] Ho & F Y=
2 HE o4 £ fh Fol Wol 3~4% 7+ AIEE F3 5L WHUEE 3t =
Wige] xHAHA F& HATH o] 71T el £& & Utk 3~4Y AYAME 2
do] AZH FHE RHolW & 5 Ut l

B 2ugL AFo g o]§3y] 1~24d B3 Foldty & AEE WA
EE ¥ W& E0 AAL.

D old 2 B

LolA 2t Al o 2vde BEw #sh Wastch AALs) 4 A7)
22 ol 2uds 83 A S FT Y e HES AYRY =
229¢ A9A B

MY S gat g RBAQ ALt ASRe vt Edbol FlBelth E%
& #7143 2#o] BReT phe 60~757 WA, Fo7k & AT W
RS Bk Ege Aol ge ol FuEe] T Aol o, A%E ol 3
& Egol Frh 4E& od 2ude] BE 4 A& Aol Frh vYqERTE o
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8 2R 4EEC Q& Ao Foh.
Ray grass, lucerne, clover, white cress, lettuce, oats, parsley, wheat, peas,
silver beet, cabbage, kale, beans, spinach. $& &3 & 4% 4 Qo ofd e

o AEFAME Z A&t

7. 59

2vde] AYPEded FHINE XTI 2E7F 6~T7C2 Yol Yo #F
3d g5e AXsn 4Esy] 98 1 A o2 FHE ¥r}(Suzanne M
Charwat & Kerrie ADavies, 2001). 3~6cn B< o3 ozttt 283 el A3
AFE oz Yu FHoR Eozith o we] Fg operculumol 2 gk o] w2
2ulgo] T/ HEHo FuaA Zojdok FWsE 287t ZAHR S
' Hagoz wddr A3AE 67199 FR/NE FAY A2 HHI U
gt} o] 7|ZHESH 2l A HolE ARIL HNFE FAIG d¥H} F A
glo] welA ojd 2Ude Vol dEE HA SA o

Aol & Aol Al 2UldE ALdE &Fsn AFsn AYY 5
itka @oh FHE 2ulde FF, A, WA T wakM Zolst gln.

A4 gog Hugh 2u UL basketsoll FobA 5Tl £t of Wl == 86%2
g} w3 gl Aol 6A1ZHF 1841t E T
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A 4A 29ge 0 - 9 ASEY R A%

LS9 ALSES

$vtere] Avlg AFS S 1980 W &X(1983¢) YFoBRE FHE EAHA
AFEE AlEE R THol A4t 1992, SX14], 1991). AZdE 71 2AS YeE &
Mol Be wrtolA ALSEA SAAT £ 2 d Jo R E] w7t £ &
& Fubel] Itk 2 ol EE AA, AGVIed UE vses F4 R 4FY8E
A AR eg ANE F Jen, g4 2ddd g &8REY ol FF U
AU H7F BHEA G A Aol AFREIY] HEQ] Reg ALRFHIUY.

TY2E HEEY M YFME 2UYel 1F HF SR o&Hu 58
gy AFoz A4Eo £ar7t A& F718 v Fvte 2Ud AMS 9
Ab7E 20d0] E AR 2ud Ko qE S50 AHEHA Keim, AFleE )
A=A ol AFelA 309 FrtolA BHE FAFT e AF 0.

1995 ml7& 24707 o2 HE AAE FH, ¥FFH, ¥R 2udE $450
g =gEded, Fa £ ForE ZgA ARYAC, ag&, FFoll, 1359
$55000¢ &Aoo FL FEIFoEE 48, 5 UEHE Folt(Thompson
7} Cheney, 2001).

2. BAH FaA
EAF FES QY F HFFFULLEE FoHA gou 98 FHI V&Y
Fog olgHn gQith. EviARES d=2vd EE dAIMRE(Helix pomatia,
H. aspersa)& Rv2 AzZ3te 53] 2opAld Zgadie FAdM 2vdE A
Fagen o AUE 2ud Adolgn Ak 498 FFY B 2UdEL oHF
=AY o948 Y L NZFAME FLE oj&dn U FH AR AT
& Er|HEo f93i
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M E oM topshell, conchE H &t} AlA3 conche chowder(JAZE 82
oj &gt AX o}, LAEHYE oAM= abaloned THIH S 2HolZ R FX
doz ol &sm AFdA Zn Ut Uy A=2ude ohzgyt AFUEAAE
8% AFEo ojgHm Yrh.

Achatina fulica® dEJQEY o3 HPYF 948 Joz olFHo 3t
¥ gastropodse oAl mr|nj7l2E ALEET AdY HAL AgFESA
L FRAANAGAEANA A o] HES B, AEEH, BX T A7l &5
3 9)cH(Encyclopaedia Britannica 1971).

Gastropodst 22 HFE BAANAN Fa Al 3t ohgdEL, IF Y Fdd
Mol Hz4e Aae, A, @F, AN F FAF ol &Kt dEAES
BE7] YslA AX Y trochus WS FHFHAI, T8 cassis rufad F2 g0 2
ol o] g5 3 glth

BEF w7 olgrhe A g dd@d FA Loz o] &3] M)

A RENME Fo2E oL AT New Guinea, A 5 HEY 4 FUEL
Hz+e FAFoZ o] gda Ut FF cowried T, 9 Yo o EHI
. 2dde EaoAdME o] &HALe AR Ut WAL FFEL g8
E o) g3t dEY AEEL B vEd o)&3)

2dd AL @717 ol 4o & gle Aot te FAEH WYse ¥
& e EYg vssA s #Y AL Ade 7ME ARE o)E4¥ s 39
d EA7 Qiotn Eoh AHFolE FAFOIE Ao FHE AFoEE Z3 EA

7t HA e Serh

3. 4EH 7N

Escargot(34 2UQ)e 4 WAES Aol g3 4§22 olgsiol gk oF
gole @ AA U7 AgselA AMHT ge I FARGL su ok
slge ANER e ddae +Uad e 23, oH, 48 §9 F
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7hl A AR £E2E st Atk FFE H RS A ofAelmoM PidE
2Ude IFE HRed o Frtd &3 o Fr du St e &
4L Addez stz dom AIFW nF d2EFZ FE AvdE T8
I A

2lde 452 49 A YeRYgoR A& Wy A&7 Ade gHol ¥
MRt H aspersa®) 4E3 F-A+€ 8golAY EE olR4 ¢ Ar,

He & A F9 100g B 2dde J8L duiA] 805kcal, FE 79g, &
16g, &3& 2g, A%4 0, AW 1g, vtavlE 250mg, ZF 170mg, A& 35mg &
o] tH(Thompson3} Cheney, 2001),

2dld M AFsd &3, 44 g, Y22 A (HEFL). XS
7] Aol £4& vEY, A F& F2Y AFS A, 2dA HFE HAE
Fostx ¢rod ¢k frh 28y A Addelg FHEL FE AAYY. 2
o] A wleg Uygud 74d £08 e E Ed FE3 gou. 2dd
50kl B AFE 1/2 HA A&1/43€ 7MY MucusE ES A ok 3~44
g ¢ 2 dY B uAED dol JdE Filol xS £8 FRUL
Witk 2ok B YI of 8% Fet gheh tgdde & ¥ FEA ¥E
At WS vFEstd P BE ZFE AAGC oW
Z 25g AA%D e A Pye, 2ude 7 A, 9

2328 MY AFEE 10~1587F 43, 3EE AAST 22 Acq. BHL

o

-

He Ag AAsE AFAHY YHLEE AR wE Aotk 2 g ZEE E
g2tk AAE drix wEI WEelyd AAE JtEAtES HoM 2vd AR
145t AIRE 10%3 = dAE & Aok 2HdE Fo)7] HEM= F2 €4 30
¢ Eoh 2EY gdol 4A AAE d&& A 2vde Be ¥ 74U
Bt (Davidson® Meyer, 1954, Dalal®} Pandya, 1973).

2]

Hr

A5 2 28-48%< 7 Aol H(Thompson¥ Chney, 2001).



4. &%

FEAY 22U dolM FFole ARG MdEdof doh F3 oA de AL
EZAAY HE Aotk 2ulde ARFHE HAE Y 870 g dEold WE
AHZ o FoE A& AT o LEHUAY HE RS HEoR 8%
F k. 4% 3~49dd] As#E AR F=E AAAAG ¥ 2 UE TEE
&7]e) ¥k 2 YzhE corn meal ojvt B EE FAEE ARV L5@RE TF
e B ARSA Ak AR FolE FA T FdE €8 Fol W &7]1E AR

=

o] gk 2vde FFAE F WY FA& HEW F& A

5. Ab% Al R NF
FUE Aol V2 FUE 2ddolgdE FRAEC HE JIH Tl Hoh
EQstE 2ulde EF 2Udd vl #FY sbeAdel B ofvt: &7 A
o] HN7] WEelh 2vlge #FEd soj&drt dolvt AU M, |7, EVE,
52 HojAen.

ol A AESHFYPAM AEHFoZ A e WHFE, =F, A

in

71,

o
of

2, AAFE, 718 PAEEE, Geol, 3Bl 71U, vlolats, 7
A5 Ao A.pHReE Ao} AE FE A Folth FARAGA 20N

olzEyt AU L AEIHFog NeAdEd X Jot FAEE AW

_:1m

rlr

rr

Ao E Aolgle giant African snailg 8382 &7 QEd vl= HellM &
3l AL EYoltH(Thompson® Chney, 2001).
U A &7 e Aol F8F FE botulism HFHTO] #HEE
o Rolth 7HP0A 2UY F2YE A4 de AFET IANE AT A4
79 AANAGE webop ¥,

2ud Ade ZE Aol o a¥A AAsAe gou ddd FFH kS

A AY FL FEdPolE EEsg. 2dd AdE A7) fdHe BE 4

s

Ho

[o}

At
o

30

T A7 aAds ANGFAEAA FAAIE Aolgtn A4,
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Escargot2 # 49 o8 vdgdMe ¢ AdF5d g Hyiz st g
Hze 2vld AS&E BC 5097 ZrhdlA e oA ¥& Tuscan A
Tarquiniumol A AFSAI S 3 Aoz HASAR ok 2upAlF HA7]dE 2L
Ab%o] o8] ez AEth Swabian Alps AW UmS.2RE sld 10,000,000
olgle] Avldoe] exEHel £EY, HAUE REZE FI RIS AedF
b 2Udg B gl HAh 2UY AASERE g8 §17]9 FELE #Ha
gov ZExdME 1847 FiAAE B AMSFEC] AU EF2dA 4
E d8sA 2vd ale 4T Zolrh T2 gAFAEC] AR
Burgundy® 98¢ 3 B¢ 2ddE 8ol HUeH, ol 2Ude TN
718 Aotk AREC] HR Bolzt F Aulde] #AE A HUZ vpAd 2
ldo] 43kt

1850'd Burgundyol X A& 2ude] AHHIAL 7I1A2 & R7A F£FH
g, olelg, 2sde] M2 2ud FHo TR AL 2vd FF] AY
AA BE Jetdl A AwcHEncyclopaedia Britannica, 1971).

dutE o2 Australia Gl @Wol HAJYE 7ME2VWLL Helix aspersaZ 3 &
e Audolt}, o] A2UYL E# gastropod’} otH: A E& e AIFEE 9
i Eogter FHHMFLE o g

Sy AE 2uY Aol 7t LAE FEoE &4 wed & Jvta &
A" F 9k 2 ol frEE

RA, MTFAB M Escargote Hd F¢ AzEe 3 2850 gow o5d
e A MAXdcE BHYEA AvED AvAZo] FHHo Td HEYs %
oA NFoZA o] FHI glo,

A, FPvets AEFHd 2 Atgabde] XL & E &HA R
dom, otHY Qg LA = AASE F o,

AR, $PUgE FUE0 AF B AFE HEda, 2vdS AAW 1@9d
foli, 83 AHNE 7158 F& FYZT=2oW HEL wol TR U
AN EFLR o] & 7teAel &7 Wiolth

it



A1d A =

1 244 F9
B AFGANN o] &F 2uUd 2L HeYPolFos TEItAN Ag3tn
1% giant African land snail <Achatina Fulica, Helix aspersa>, 4™ Escargot(?]
fgdold )2 ofd 2ud(F3 F 309 B FYE AMRER L, dFE B
A A RBAA ARSI

2. o] A&
ANE AEEE FEE MFAR, ZAROMA, 97, 2718), AaFEHE AN
HEEE B3 ), AR M3 AEE $LS4E AR L gF AN MeHE
SAE, FHE FAZ(FRHA, dqFE), T2 R 32 F FAE, 53 FAE, 8

230 Y) 2 F A8 2 Hs ARZ 859

3. AFEAIE R 87
D AR R AN 87

zdld Mg AMSRES SR F2l 24108 7FR) <t Hldaex FEe
e g AFANEE A AAE o] &AT S dolle 2= FAE AT 209
93y 71E AR

22Ul A 8718 S ErteA ARSI e HE M EdaY 49 8713
7 30cm, ¥ol 12em&E ¥4 871 o Sl 8~16mel &7)Fo]l 8~1070 ¥4 A=
24l AL A8 8718 ARSEA T

2l Al AR 2000 1149 1959 20029 549 317hA] AM& a4l
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2) A W 87
Ap&Ae A 2EE 23t1TE FA%L, FET 60~70% FHE FAFJE=F
AbSG vped] B8 BT
47 vige) Zol & A EFo2ZE FWH GAZ B4 1F 4 oF 7 FR
7t E718 W thgol 50 : 5022 A o 10em FAZ ZolF AT
AEFE 24N TFL AE S A FRT

A2d W

1 AgAdA
2 FAe A7 BHE g4dsr] 9 F 167 T AFANEE FHRAT A
NG A NG T F AY AN 2ud 93 Fg F o 304 HY RAE A T
ZF 1598 (570 T AFSAIE) EE 20011 2 AMGAE) A R E wjEE 3
B3] T AFFAIR), SREEALN F AFSAIE), 6WE Q2 T AFFAHE) AFEA
o 2dd FASAL 159 HFog 33 ARSI A4S Telste YR &
Qod, 4 AY 9 AT @ Fo] AR EF HEL E 1~167 2o

Table 1. Rations using rice bran and fermented rice bran (kg)

Ingredients Group 1 2 3
MRGP' 80 - -
Rice bran - 80 -
Fermented rice bran - - 80
Calcium 20 20 20

'MRGP : a complete commercial mixed ration for growing pigs



Table 2. Rations using rice bran and vegetable (kg)

Ingredients Group 1 2 3
MRGP' 80 - -
Rice bran - 40 20
Vegetable - 40 -
Fermented vegetable - - 60
Calcium 20 20 20

'MRGP : a complete commercial mixed ration for growing pigs

Table 3. Rations using food residue (kg)

Ingredients Group 1 2 3 4
MRGP' 80 10 20 30
Food residue - 70 60 50
Calcium 20 20 20 20

'MRGP : a complete commercial mixed ration for growing pigs

Table 4. Rations for searching optimum amount of vegetable (kg)

Ingredients Group 1 2 3 4
MRGP' - 10 20 30
Vegetable 80 70 60 50
Calcium 20 20 20 20

'MRGP : a complete commercial mixed ration for growing pigs
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Table 5. Rations using residue of carrot juice (kg)

Ingredients Group 1 3
MRGP' - 20
Carrot juice residue 80 60
Calcium 20 20

'MRGP : a complete commercial mixed ration for growing pigs

Table 6. Rations using defatted rice bran and vegetable (kg)

Group
Ingredients 1 2 3 4
Defatted rice bran 30 70 60 50
Vegetable - 10 20 30
Calcium 20 20 20 20
Table 7. Rations using various residual food materials (kg)
Group
Ingredients 1 2 3 4
MRGP* 40 40 40 40
Vegetable 40 - - -
Rice bran - 40 - -
Food waste - - 40 -
Defatted rice bran - - - 40
Calcium 20 20 20 20
'MRGP : a complete commercial mixed ration for growing pigs
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Table 8 Rations for searching optimum amount of vegetable (kg)

Ingredients Group 1 2 8 4
MRGP' 40 50 60 80
Vegetable 40 30 20 -
Calcium 20 20 20 20

'MRGP : a complete commercial mixed ration for growing pigs

Table 9. Rations of harley and wheat brans with varying levels of fish meal

Ingredients Group 1 2 3 4
Barley bran 15 175 20 25
Wheat bran 15 175 20 25
Vegetable 30 30 30 30
Fish meal 20 15 10 0
Calcium 20 20 20 20

Table 10. Mixed rations with varying levels of calcium (kg)

Group
Ingredients 1 2 3 4
Bran ration' 90 85 80 75
Calcium 10 15 20 25

'Bran ration : a mixed ration with barley bran, 25, wheat bran, 25,

residue in the preparation of bean curd, 20 and vegetable, 30
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Table 11. Rations with residue in the preparation of grape juice (kg)
Group

Ingredients 1 2 3 4

MRGP" 80 70 60 50

Grape juice residue - 10 20 30

Calcium 20 20 20 20

'MRGP : a complete commercial mixed ration for growing pigs

Table 12. Rations with residue in the preparation of green tea extract

Ingredients Group 1 2 3 4
MRGP' 80 70 60 50
Green tea residue - 10 20 30
Calcium 20 20 20 20

'MRGP : a complete commercial mixed ration for growing pigs

Table 13. Rations with brown seaweed (kg)

Group

Ingredients 1 2 3 4
MRGP! 80 70 60 50
Seaweed - 10 20 30
Calcium 20 20 20 20

'MRGP : a complete commercial mixed ration for growing pigs
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Table 14. Rations with varing levels of rice bran (kg)

Grou
Ingredients P 1 2 3 4
Bran mix' 50 40 35 30
Rice bran - 10 15 20
Defatted soy bean 10 10 10 10
Vegetable 20 20 20 20
Calcium 20 20 20 20

"Bran mix : a mixture of barley bran and wheat bran, 1:1(w/w)

Table 15. Rations with varing levels of food residue (kg)

Grou
Ingredients 0 1 2 3 4
Bran mix' 50 40 35 30
Food residue - 10 15 20
Defatted soy bean 10 10 10 10
Vegetable 20 20 20 20
Calcium 20 20 20 20

'Bran mix : a mixture of barley bran and wheat bran, 1:1(w/w)

Table 16. Comparison of rations used in snail farms with rations
brans and vegetable(kg)

with

Grou a b
Ingredients P 1 2 3 4
MRGP' 50 50 - 30
Bran mix® - - 30 -
Rice bran 15 15 15 15
Bean curd residue 15 - -
Defatted soy bean 15 15 15
Vegetable 20 20
Calcium 20 20 20 20

'MRGP: a complete commercial mixed ration for growing pigs
Bran mix: a mixture of barley bran and wheat bran, 1:1(w/w)
?A mixed ration used in a snail farm A

b . , . .
A mixed ration used in a snail farm B
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olp) At ZAL A8 E $AA AR10BT, 5AMHE EAFE F 300mge ©
Wy 24 ANP#e ¥ 6N-HCIE 20mleta Aa 7hA2 1087 2389 A
A28 AAG F DE3td 110CAA 24Xz FHERAAH . 7}-1‘—%311%—.3: o 3}3}of
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=AM 7|(LKB alpha plus amino acid analyzer)2 #43J™HKim ¥, 1983.
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@ AR 24

AAt 249 BAL A8 1g7 Folch® 9 (chloroform : methanol = 2 : 1, v/v)
10mlE E¥st nlar|2 wgd F Aa W GBI A4 3023 wikg
th¢ Buchnerd #4712 o dch o e FFF 2miE 7Hd F AA8 EFF o
S JhEA QAR olgEe HA AA2E AnAZ vhE 5% sulfuric
acid - methanol 3 ml& 718tz A4 7 PE3L 0THA 0EL BHEAA
Aol 2el 238 ¢t Al 5% NaHCOs 3mlE 783 A fod2 3miz 33 F&
o AANAR AN g 2% HF etherZ2 A GCE BAFHAG

(Zapsalis®} Beck, 1985. Park®} Kim, 1992).

® FAFs=old

ZPRAYY JUE 7 E ANEPA(FHEAY, 1992)& NFE WIS 4,
1994)0) wet BA3 ). &, sodium chondroitin sulfate A} BE 105°ColA 44]3
A25 I desiccatordl A ¥ F EFADF AL o 100meA = e && 7t}
o] o1 100mE ALET F, o] o 2mE AYE Hsn A 2ALEF €59
(AL E Tg+ AL 15m/1000m¢ FF4)E 718l 50mE &t EEF Yoz 3%
t}.

AN &E homogenizer® vFHde FHFEZ LT F 2.0mS AFHA FHen
05N NaOH& 9 02mee A3 71ste) Ed F 90T F&2oA 308 7123}
I, 24 2ALE SSFNRALE Tg + WA 15/ )& JHEkd 100mE B8
el AgRYez

E&2d 2 gLy 10w ot Fetwl SA(FA ot EH S0mg/FAt - 2
AzE 4E 8 100m) 3mbE EF3te 58 WA F membrane filter2 343}
At 2FY 3w Bl g 3mE FEE Hde HEe 7he) A3 S0mE
8t3, o] JSof thate] 4. 2AAE 4FA 1ImE AT FIYE =2HE 3
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€ AE Yo o 460nm F29 FEIUAFAM FFEE FAHI}AGD.
ojuf, At - ZALE FF YA AL HRAL FAHF, IFY R AFEAdA &
ZZd Ho] A3t FFaH (ol 4, 1994).

rlo
12
flo
=

® EdxHE
Cholesterol 3 %< Brunnekreeft 5(1983)2] We] F3l gas chromatography
(GO)2 ¥439t. F meat sample® cholestane 100ug# #7 05N ethanolic
KOH 9o adad 5ToA 308 H3F o hexaneos FE3Y
GC(HP5890 series I)ol FU&Ach AE$ columne HP-1(cross-linked methyl
silicone, 25m x 0.32mm x 0.17m) capillary column®]®, column €%+ 290CHt}
(Brunnekreeft, 1983).

2) ~vdel 4F R AR
Al T W 2ugs HFBAE 2ASY] 96 159 BHoz 68 2vde) B
g 2435 ZAFL FEY

3) MEAEHTE R AlREE

A AAR AR FE A Fo2 vl ARAEE AdAA

4) Ao x4
O "7 4 Aie wE
2Ee 2AE A vZdd YENFHEM TEEL) FY4 &94E& 10% HIA
Bl bag(F7A 05m)ol Hi, h&std Fgp2g Fo ol 2092H2000. 10. 8 ~
2000. 10. 29) Aol Fich.
AALEE WF 4 AFAA FAY ben 7|2 Addtn Ah 4kgol ©F

2kge 4olA Hvld bag(F7 05m)ol @3, ¢H3e ZakxE Fo o] 2093
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6) & AA
N A= SAS statistical package program(SAS, 1988. Institute Inc. Cary,
NC, USA)& ©]&3}9 analysis of variance(ANOVA)Z 2482 & AlgTe] A
T A& p<0.05 £F A Duncan’s multiple range test2 g3t

IR R PN UE 3 N
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Table 17. Proximate composition of feed

Group MRGP Rice bran Fermented rice
Moisture 62.37+1.70 60.09+ 1.68 57.82+0.66
Protein 6.36%0.37 482+0.12 482%0.12
Fat 1.69+0.50 5.13+0.42 5.42+0.74
Ash 730+ 1.77 10.27+0.24 12.59+0.70

Values are mean*SE (n=6). MRGP: a complete commercial mixed ration for

growing pigs

Table 18. Feed consumption

Dy o MRGP Rice bran Fermented rice

1~15 4.18+0.43° 2.57+0.21° 2.48%0.20°
16~30 6.69+0.69° 2.16+0.21° 3.34£0.34°
31~45 12.80+1.06* 1.94+0,22° 3.20+0.31°
46~60 11.70£1.64° 0.31+0.18" 053+0.19°
61~75 12.18+2.31° 1521023 411%0.36"
76~90 8.83+2.07" 2.21+0.26 255+0.27°
1~90 62.64+4.64° 10.73+0.99" 16.30+1.26"

Values are meantSE (n=6).

in a row are not significantly different (p>0.05).

commercial mixed ration for growing pigs
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Table 19. Weight gain

Group

Fermented rice

Day MRGP Rice bran bran

1~15 4.39%0.71° 0.96+0.10° 1.22+0.14°
16~30 5.60+0.96° 0.560.06" 0.99+0.11°
31~45 7.01+1.02° 0.14%0.04° 0.47+0.11°
46~60 764+162° 0.04%0.08" 0.45+0.05°
61~75 6.72+0.98° -0.07+0.17° 0.31+0.14°
76~90 1.50%+0.97° -0.05+0.04° -0.18+0.06

1~90 32.87£3.06° 155%+0.17 3.27+0.29°

Values are mean®SE (n=6). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05).

mixed ration for growing pigs

Table 20. Feed efficiency ratio

MRGP: a complete commercial

Day Group MRGP Rice bran Ferm%r;:t;d rice

1~15 1.16+0.20° 0.37+0.02° 0.49+0.02°
16~30 0.79%0.05° 0.26£0.02° 0.30£0.02°
31~45 0.48+0.03° 0.07£0.02° 0.14£0.03°
46~60 0.57£0.03° 0.80+1.27° 1.67+0.66"
61~75 0.49£0.07° -0.04+0.12° 0.08+£0.04°
76~90 0.13£0.09° -0.03£0.02° -0.06+0.03°

1~90 0.52:£0.01° 0.14+0.01° 0.20+0.01°

Values are mean®=SE (n=6). Means sharing a common superscript letter(s) in
a row are not significantly different (p>0.05). MRGP: a complete commercial

mixed ration for growing pigs
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Body weight

—8— Commercial Swine Feed
40 - —m—Rijce Bran

35 L —e—Fermented Rice Bran

Figure 5. Changes in body weight of snail

Table 21. Proximate composition of snail meat

Group MRGP Rice bran Fermebr;gid nee
Moisture 76.75%0.66 78.09+0.55 78.261£0.92
Protein 9.21+0.52 10.20£0.86 10.09+0.64
Fat 0.89+0.15 0.93%0.11 0.88t0.15
Ash 1.01£0.09 1.24x0.13 1.29£0.12

Values are mean=SE (n=6).
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Table 22. Chondroitin sulfate content of snail meat (mg/100g meat)

Group . Fermented rice
MRGP Rice bran bran
Chondroitin sulfate | 59045+40.18"  760.21£6387""  693.71+41.48"

Values are mean*SE(n=6). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05).

mixed ration for growing pigs

MRGP: a complete commercial

Table 23. Amino acid composition of snail meat (mg/100g)

MRGP Rice bran Fermented rice bran
Aspartic acid 954.67 £219.50 1,025.65 £61.20 1,117.05 £260.09
Serine 266.32 £64.39 385.99 +£20.52 444,67 £101.81
Threonine 423.56 £187.04 547.78 £30.81 644.37 £213.81
Glutamic acid | 1,028.75 £166.04 1,069.66 £74.00 1,178.05 £240.51
Proline 474.43 £147.30 592.37 £8.55 673.62 124573
Glycine 578.60 =125.97 614.08 =39.07 675.31 £162.27
Alanine 49873 £102.11 54821 £43.51 605.62 £115.66
Cystine 39.84 £34.54 7450 £2.76 87.60 £36.17
Valine 395.50 =72.50 424.20 *45.64 451.31 =40.87
Methionine 90.23 £22.75 87.24 £28.50 129.35 = 41.68
Leucine 370.99 £79.77 457.40 £22.26 518.82 +134.34
Tyrosine 923.26 £202.11 1,103.19 £30.82 1,217.81 £206.50
Phenylalanine 196.61 £59.21 284.14 £8.73 339.95 +£131.25
Histidine 224.48 £47.22 321.46 £20.79 356.70 £47.47
Lysine 321.82 £33.46 339.02 +£20.09 358.67 £30.63
Arginine 685.77 £162.22 784,53 £43.94 867.49 +148.30
Total 7473551169312 865943 £356.06  9,666.38 £2,157.09
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Table 24. Fatty acid composition of snail meat (%)

MRGP Rice bran Fermented rice bran
12:0 0.08 =0.07 0.15 £0.06 0.10 +0.09
13:0 450 £0.23 423 +0.37 3.85£0.14
14:0 0.48 £0.03 0.50 =0.06 0.49 £0.03
15:0 0.32 £0.01 0.40 £0.01 0.38 £0.05
16:0 10.00 £7.34 12.15 +0.80 11.95 £0.75
16:1n7 1.01 £0.11 0.73£0.15 0.91 £0.08
17:0 1.94 +0.59 1.68 £0.17 161 £0.13
18:0 13.96 +0.89 12.62 £0.93 12.47 +1.10
18:1n9 16.37 £0.43 1495 +1.19 15.16 £0.25
18:2n6 1758 £1.39 1763 £1.06 1856 +0.22
19:0 0.13+0.12 0.19 +£0.02 0.76 £0.48
18:3n3 0.72 £0.05 1.99 +2.36 1.04 £0.40
20:0 0.25 £0.22 0.30 £0.02 0.33 £0.02
20:1n9 3.78 +0.18 351 +0.15 3.26 £0.37
20:2n6 9.20 +£0.71 9.98 £0.50 9.46 +0.81
21:0 0.66 +0.10 0.92 £0.54 0.68 £0.14
20:3n6 2.731£0.22 3.03 £0.56 455 £3.00
20:4n6 9.69 £1.31 11.03 £0.62 1029 +1.34
20:3n3 0.20 £0.18 0.22 £0.19 0.09 £0.15
20:5n3 1.45+0.25 1.37 £0.15 1.22 +0.24
22:1n9 0.76 £0.04 0.82 £0.08 1.10 046
24:0 0.97 £0.08 1.01 £0.05 0.84 £0.13
22:6n3 3.22 +3.90 0.59 =1.02 0.89 £1.29
SFA' 33.31 £6.15 34.15 £1.77 33.46 £1.80
USFA 66.69 £6.15 65.85 =1.77 66.54 £1.80
MUFA 21.92 £0.41 20.01 £1.08 20.43 £0.66
PUFA 44.77 £6.02 4584 +254 46.11 £2.32

'Abbreviations: SFA; saturated fatty acids, USFA; unsaturated fatty

MUFA; monounsaturated fatty acids, PUFA; polyunsaturated fatty acids
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Table 25. Proximate composition of feed

n7g, A% W3 EF Fol® AT ¥ ARAYEH 9049 3
Yo AteAuF, FAF, AREE 2 2dd R AE B4 2

Group MRGP Vegetable Ii,eer;gf:&ef
Moisture 62.37£1.70 65.71£0.35 64,281 4.54
Protein 6.36+0.37 3.51£0.07 3.76£0.19
Fat 1.69+0.50 1.38+£0.40 1.65+0.37
Ash 7.32x1.77 11.08+1.42 1343294

Values are mean*SE (n=6). MRGP: a complete commercial mixed ration for

growing pig

Table 26. Feed consumption

Dy oup MRGP Vegetable ﬂ%ﬁg‘gﬁ;ﬁfg
1~15 4.18+0.43" 5.50+0.85" 466+ 0.44™
16~30 6.69+0.69" 11.35+0.45° 8.24+0.34°
31~45 12.80£1.06° 1559+0.59° 13.21+0.78%
46~60 11.70+1.64° 17.69+0.66" 12.30+0.41°
61~75 12.18£231° 24.90+0.61° 18.26+0.62°
76~90 8.88+£2,07° 15.35+0.49° 12.20£0.17°
1~90 62.6414.64° 90.45+1.27° 68.86+1.73°

Values are mean= SE(n=6).

a row are not significantly different (p>0.05)
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Table 27. Weight gain

Day Group MRGP Vegetable i%{;;fggfg‘

1~15 4.39+0.71° 2.85%0.08" 3.69%0.20"
16~30 5.60£0.96" 4.39%0.46° 421%0.24°
31~45 7.01£1.02° 4.93%0.66° 5.66+0.51°
46~60 764+ 1.62° 5.72+0.74% 2.80£0.33°
61~75 6.72%0.98" 7.79%0.99" 5.83%0.42°
76~90 150+0.97° 1.20+0.36° 2.28£0.58"
1~90 32.87+3.06° 26.88+0.61" 24.47+0.71°

Values are meanLSE (n=6).

a row are not significantly different (p>0.05).

mixed ration for growing pig

Table 28. Feed efficiency ratio

Means sharing a common superscript letter(s) in

MRGP: a complete commercial

Dy 2P MRGP Vegetable Rermented

1~15 1.16+0.20° 052+0.01° 0.86+0.15"
16~30 0.79%0.48° 0.39£0.08° 051%0.02°
31~45 0.48+0.03° 0.31+0.04° 0.43+0.02°
46~60 057+0.03 0.33+0.04" 0.23%0.03°
61~75 0.49%0.07" 0.31£0.03° 0.32%0.02°
76~90 0.13%0.09° 0.08£0.02° 0.19+0.05"
1~90 052+0.01* 0.30£0.01° 0.36+0.01°

Values are mean*SE(n=6).

a row are not significantly different (p>0.05).

mixed ration for growing pig
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Figure 6. Changes in body weight of snail
Table 29. Proximate composition of meat
Group Fermented
MRGP Vegetable vegetable
Moisture 76,75+0.66 77.35£0.62 78.26%0.60
Protein 9.21+052 941054 9.94+0.32
Fat 0.89+0.16 097%0.15 0.92+0.15
Ash 1.01x0.09 1.20+0.09 1.24+0.15

Values are mean*SE (n=6).

_.76_.



Table 30. Chondroitin sulfate content of snail meat (mg/100g meat)

Group Fermented
MRGP Vegetab]e Vegetable
Chondroitin sulfate  590.45+40.18°  64150157.32"  768.82*62.32°

Values are mean*SE(n=6). Means sharing a common superscript letter(s) in
a row are not significantly different (p>0.05). MRGP: a complete commercial

mixed ration for growing pigs

Table 31. Amino acid composition of snail meat (mg/100g)

MRGP Vegetable P;%ggf:gfg

Aspartic acid 954.67 £219.50 1,063.11 £105.77 963.86 +35.22
Serine 266.32 £.64.39 374.01 £75.23 310.47 £857
Threonine 423.56 £ 187.04 595.22 £92.22 53351 £11.51
Glutamic acid  1,028.75 £166.04 1,112.93 £100.12 1,029.31 £23.61
Proline 474.43 =147.30 583.09 =109.40 491.92 £34.63
Glycine 578.60 =125.97 638.90 £57.60 581.10 +41.73
Alanine 49873 £102.11 564.09 £50.79 512.08 £19.67
Cystine 39.84 £34.54 61.14 £21.69 39.30 £34.12
Valine 395.50 =72.50 411.89 £17.63 398.36 =16.92
Methionine 90.23 +22.75 88.38 £19.46 84.92 £12.94
Leucine 370.99 £79.77 429.40 =77.74 357.79 £22.67
Tyrosine 923.26 £202.11 1,071.41 £146.04 920.39 £43.73
Phenylalanine 196.61 +59.21 259.48 =80.75 226.79 £27.03
Histidine 224.48 =47.22 328.19 £37.56 304.03 £28.38
Lysine 321.82 £33.46 346.24 =23.83 31794 £2.48
Arginine 685.77 £162.22 793.80 =92.48 719.60 £35.02
Total 747355 +1693.12 872130 £1,103.65  7,791.36 £319.30
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Table 32. Fatty acid composition of snail meat (%)

MRGP Vegetable Fermented vegetable
12:0 0.08 £0.07 0.03 +0.05 0.04 £0.06
13:0 4.50 +£0.23 518 £1.53 5.15+0.49
14:0 0.48 £0.03 0.46 £0.05 0.49 =0.01
15:0 0.32 £0.01 0.36 £0.06 0.34 £0.04
16:0 10.00 £7.34 13.33 £0.53 1371 £0.16
16:1n7 1.01 £0.11 0.84 £0.18 0.87+£0.18
17:0 1.94 £0.59 1.62 £0.05 1.67 £0.05
180 13.96 £0.89 13.15+0.02 13.25 £0.10
18:1n9 16.37 £0.43 14.39 £0.49 1508 £0.31
18:2n6 1758 +1.39 1835064 17.64 £0.98
19:0 0.13%0.12 0.13£0.11 018 £0.04
18:3n3 0.72 £0.05 1.04£0.33 0.73 £0.03
20:0 0.25 £0.22 0.33 £0.02 0.35 £0.05
20:1n9 3.78 £0.18 373037 3.60 £0.10
20:2n6 9.20 £0.71 9.03*£0.39 9.06 £0.05
21:0 0.66 £0.10 0.77£0.31 0.65 +0.05
20:3n6 2.73 £0.22 277 £0.17 2.66 £0.16
20:4n6 9.69 +1.31 10.67 £0.49 1007 £0.27
20:3n3 0.20 £0.18 0.26 £0.23 0.33 £0.01
20:5n3 1.45+0.25 1.38 £0.08 1.35£0.07
22:1n9 0.76 £0.04 0.94 £0.22 0.97 £0.17
24:0 0.97 £0.08 0.98 £0.05 091 £0.04
22:6n3 3.22x3.90 0.27 £047 0.91 £0.86
SFA' 33.31 £6.15 36.33 £1.80 36.74 £0.38
USFA 66.69 T6.15 63.67 £1.80 63.26 £0.38
MUFA 21.92 £0.41 19.90 +0.38 20.51 £043
PUFA 44.77 £6.02 4377144 4275 £0.29

'Abbreviations: SFA; saturated fatty acids, USFA; unsaturated fatty

MUFA; monounsaturated fatty acids, PUFA; polyunsaturated fatty acids
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Table 33. Proximate composition of feed

Group Food waste Food waste Food waste Food waste
0% 70% 60% 50%
Moisture 67.53 66.61 64.10 63.12
Protein 492 5.09 557 5.58
Fat 1.98 1.87 1.80 179
Ash 12.65 12.12 11.45 9.44
Values are mean* SE (n=b).
Table 34. Feed consumption
Group Food waste Food waste Food waste Food waste
Day 80% 70% 60% 50%
1~15 4.03*0.71° 4.40£0.34° 426+0.18° 4.34*0.17°
16~30 1.26%0.49° 3.0910.84° 5.39%+0.28" 4,86+0.36
31~45 1.64%0.59° 159%0.34° 3.31+£049° 3.35+0.20°
46~60 266=0.71° 1.70+0.36° 507%0.80" 5.60+0.10°
61~75 1.46£0.55" 1.76 058" 954+1.31° 9.84£0.17%
76~90 1.88%0.61° 1.93+0.15°  1053%0.77° 12.60+0.61°
1~90 12.99+2.93° 1446%234°  38.10+3.50° 40.59£0.72°

Values are mean*SE (n=5). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05)
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Table 35. Weight gain

Group  Food waste Food waste  Food waste  Food waste
Day 80% 70% 60% 50%

1~15 2.06+0.50° 1.73%£0.23" 1.85+0.13 1.64%£0.12°
16~30 0.71£0.60° 0.37£0.25 1.07£0.12° 1.02£0.28°
31~45 0.25%0.18" 0.46£0.18° 2.0010.44° 2.23%0.26
46~60 1.16£047° 057+0.34° 3.77£0.60° 4.68%0.21°
61~75 0.49%0.31° 1.06+0.74° 599+1.03" 6.76+2.23"
76~90 -0541026°  -087+088°  500£149°  7.45+048°
1~90 412=1.71° 3.32%1.18 19.67+367°  23.97%0.53"

Values are mean*SE (n=5). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05)

Table 36. Feed efficiency ratio

Group Food waste Food waste Food waste Food waste
Day 0% 70% 60% 50%

1~15 049+005°  039+002°  043+002"°  0.38%0.01°
16~30 037£040*°  007%005*  0.20%001° 0.30%0.18°
31~45 025£0.15°  025%009°  056+0.10®  0.68+0.05"
46~60 0.39£005°  024*012° 0.78+0.16° 0.8410.03*
61~75 024%0.10°  092%081°  0.61+0.04° 0.69+0.03*
76~90 -0.22£0.10  -044£044°  044%014®°  059+003
1~90 028+0.05°  021+003°  049£0.07° 0.59+0.01°

Values are mean+SE (n=5). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05)
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Figure 7. Changes in body weight of snail

Table 37. Proximate composition of meat

Group Food waste Food waste Food waste Food waste
80% 70% 60% 50%

Moisture 78.72+1.11 77.62%+1.32 76.54+0.69 75.9310.45

Protein 10.81+0.44 11.19£092 10.23£0.69 10.04+0.90
Fat 0.88+0.08 0.89£0.08 0.89%£0.10 0.90£0.05
Ash 0.98+0.07 0.97x0.11 0.99+£0.06 1.02%0.07

Values are mean*SE (n=bh).
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Table 38. Amino acid composition of snail meat (mg/100g)

W Food waste  Food waste  Food waste  Food waste
80% 70% 60% 50%
Aspartic acid 8062 %2796 7228=*387 6674 t193 7118 £15
Serine 1205+1704 311.7+294  2685*152 290.6 1.2
Threonine 350.3 £13.2 3972+316 3753 %181 4149 £51
Glutamic acid  741.6 £13.8 842.0 £61.9 7765 +29.3 826.2 £3.6
Proline 4446 £12.7 58331574 500.2 955 547.0 £38.3
Glycine 291.8 +£10.7 4443 +1983 2974 +20.7 458.1 £159.2
Alanine 3696 *+11.4 1952 £276.0 381.6*14.4 205.0 £290.0
Valine 283.4+29.3 387.0 £5.8 2784 =284 307.8 £5.4
Methionine 824 £244 1128 £04 90.6 £7.0 973+25
Isoleucine 2527322 3441 x14 240.7 £23.9 2605 2.1
Leucine 503.1 £69.3 6151 =415  509.5 28,6 552.3 0.9
Tyrosine 2414 £45.2 290.9 £30.9 2358 £15.0 257.7 6.2
Phenylalanine  250.6 £47.3 3143 +249 2449 +152 2700 £7.0
Histidine 201.8 £34.3 2372451 2299 £52 2308 £11.7
Lysine 29751180 3335 £113 302.3 =84 322.6 6.6
Arginine 5389250  6176*287 53731336 591.6 =20.7
Total 5,776.3 £474.6 6,749.0 £428.3 5936.3 £382.8 6,344.1 £213.0
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Table 39. Proximate composition of feed

Group Vegetable 80% Vegetable 709% Vegetable60% Vegetable 50%

Moisture 67.88 64.73 62.61 63.68
Protein 1.06 3.37 4.84 4.87
Fat 0.29 0.78 1.28 1.59
Ash 15.09 15.89 13.79 10.35

Table 40. Feed consumption

Group Vegetable 80% Vegetable 70% Vegetable 60% Vegetable 50%

Day
1~15 3541020"  4.23%0.23° 362+036™  3.08%015°
16~30 2.93+0.08" 485+0.17° 5.04%0.13° 4.88%0.16°
31~45 3.91%0.26° 652+0.19" 6.93+0.15®  7.36%0.15°
46~60 2.22+0.15° 9.60+£055°  11.00=058"  11.56+0.28°
61~75 408+1.00° 1704074  1637+078°  15.43+0.66°

76~90 10.05+2.87 11.60£0.50° 13.51+0.30° 11.26£0.65"
1~90 26.73+3.82° 53.84+1.29° 56.47+1.56° 53.68+1.35

Values are mean®SE (n=5). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05)
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Table 41. Weight gain

Group  yeoetable 80% Vegetable 709 Vegetable 60% Vegetable 50%

Day

1~15 0.56%0.05" 1.09+0.13% 1L06£005°  1.10%0.09°
16~30 0.03£0.06° 1.78+£007°  279+006°  2.95%0.07°
31~45 0.21£0.11° 3.10£0.12° 422%0.14°  584+025°
46~60 -0.18%0.19° 3.21+0.38° 620£020°  7.87+0.21°
61~75 -0.82%0.07° 450+0.36° 7861059  10.69%1.23°
76~90 0.79%0.14° 247022 589£091°  3.70£048

1~90 -0.82% 158" 1615057  24.02%408°  32.15%160°

Values are mean=SE (n=5). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05).

Table 42. Feed efficiency ratio

Group Vegetable 80% Vegetable 70% Vegetable 60% Vegetable 50%

Day

1~15 0.16£001°  0.25+0.02° 0.30£0.03®  0.36+0.02°
16~30 001+002°  0.37+0.02° 0.55%0.01% 0.61+0,02°
31~45 0.05%0.03" 0.48+0.01° 0.61£0.03" 0.79£0.02°
46~60 -0.11£0.10°  0.33%0.03° 057+0.02° 0.68+0.01°
61~75 -0.26%£0.04°  0.26%0.01° 0.48+0.03° 0.69+0.06°
76~90 0.11£0.04° 0211002  044£007°  0.33%£0.04°

1~90 -001£0.05°  030+0.01° 0.50+0.02" 0.600.02°

Values are mean®=SE (n=5). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05)
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Figure 8. Changes in body weight of snail

Table 43. Proximate composition of meat

\w Vegetable 80% Vegetable 70% Vegetable 60% Vegetable 50%

Moisture 77.34+1.25 77.06+0.80 76.76 +1.18 76.79£0.52

Protein 9.73+0.61 10.10+0.25 10.77£0.96 10.82%£0.39
Fat 1.11*0.05 1.15%0.09 1.21£0.16 1.16£0.22
Ash 1.13+0.07 1.11+0.04 1.12£0.06 1.00+0.86

Values are meantSE (n=5).



Table 44. Amino acid composition of snail meat (mg/100g)

Vegetable Vegetable Vegetable Vegetable
80% 70% 60%6 50%

Aspartic acid 6851 £10.2 723.9 £8.0 694.1 171 683825
Serine 2853 £31 290.2 £7.6 267.3 69 2543115
Threonine 3878 £35 4055105 382237 3795 %01
Glutamic acid 7758 =4.0 8029 £100 775.0x05 7704 £7.0
Proline 4045 £282 481.8 £10.3 4481 £51 456.9 £7.4
Glycine 284320 3102 £4.7 295.7+1.2 3039 £105
Alanine 378938 3932*18 381.3+0.1 3784 t4.2
Valine 292734 2731195 2433 %12 243.8 £0.5
Methionine 1049 £114 96.9 £6.0 894 £7.7 824+22
Isoleucine 2542126 2309£174  207.0x3.1 206.2 £4.2
Leucine 531.2+128 5326107 4928 *22 47721198
Tyrosine 265.6 29 2679 £8.3 2380104 22563=*76
Phenylalanine  282.0 £8.0 2865 +74 256.4 £9.7 2422 £104
Histidine 2546 £220 3066350 2889+365 25141166
Lysine 3177*19 3057 £7.8 2954 £6.5 429. £183.6
Arginine 524.1 4.2 538.7£233 4994+138 5074*25
Total 6,028.7 £111.5 6,246.8 £90.1 58544 =629 5893.1=*1176
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Table 45. Proximate composition of feed

Group Carrot waste 80% Carrot waste 70%6 Carrot waste 60%

Moisture 66.49 65.28 63.63
Protein 1.59 2.52 3.37
Fat 0.12 0.72 0.85
Ash 13.82 13.35 14.68

Table 46. Feed consumption

Group Carrot waste 80% Carrot waste 70% Carrot waste 60%

Day

1~15 3.38+0.21° 5.17+0.21° 5.06£0.03
16~30 2.43+£0.16° 6.15£0.18" 6.79%0.24°
31~45 2.79£0.22° 5.31+0.23" 5.41=0.07"
46~60 264%0.67° 6.69+0.19° 6.32+0.11%
61~75 2.21%1.15" 9.68+0.17 0.48+0.23°
76~90 00" 5.63+0.85" 4.66+0.36°

1~90 18.05+4.82"° 38.60=1.04" 37.94+0.43"

Values are mean*SE (n=5).

a row are not significantly different (p>0.05).
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Table 47. Weight gain

Group Carrot waste 80%

Carrot waste 70%

Carrot waste 60%

Day

1~15 0.61£0.07° 1.50%0.07" 2.09+0,05"
16~30 -0.07£0.03° 1.29%0.07° 2.39+0,10°
31~45 -0.61£0.18° 0.97%0.10° 1.96+0.08"
46~60 -5.98+2.87° 2.29+0.14° 2.13+0.04*
61~75 -0.24+0.12° 2.06£0,15" 2.93+0.10"
76~90 00" 1.49+0.11° 450+0.22°

1~90 -6.03£2.81° 9.60£0.29" 16.00£0.17*

Values are mean=SE (n=5). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05).

Table 48. Feed efficiency ratio

Group Carrot waste 80% Carrot waste 70% Carrot waste 60%

Day

1~15 0.18£0.01° 0.29£0.00° 0.42%0.01%
16~30 -0.03%0.01° 0.21+0.02° 0.35+0.02°
31~45 -0.18£0.02° 0.19£0.02° 0.36+0.02°
46~ 60 -1.32£0.12° 0.34%0.01° 0.34£0.01°
61~75 -0.19+0.10° 0.21+0.01% 0.31£0.01°
76~90 0£0° 0.28+0.03" 0.97%0.08°

1~90 -0.29+0.06° 0.25£0.01° 0.42%0.01*

Values are mean*SE (n=b).

a row are not significantly different (p>0.05).

Means sharing a common superscript letter(s) in
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Figure 9. Changes in body weight of snail

Table 49. Proximate composition of meat

Group Carrot waste 80% Carrot waste 70% Carrot waste 60%

Moisture 77.00%0.71 77.47%0.53 76.7610.53
Protein 1052+0.41 10.66+0.70 10.20£0.37
Fat 1.12+0.10 1.16£0.12 1.03+0.22
Ash 1.01£0.08 1.05£0.06 0.58+0.07

Values are mean£SE (n=5).
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Table 50. Amino acid composition of snail meat (mg/100g)

Carrot waste 70%

Carrot waste 60%

Aspartic acid 807.9 +£188.0 7637114
Serine 297.8 £935 275.1 £95
Threonine 4227 +121.1 4122 £11.7
Glutamic acid 851.4£1955 8174 £39
Proline 569.2 +231.8 5079 £1.1
Glycine 473.9 £270.7 3239*64
Alanine 181.3 £256.5 4119 £41
Valine 2786 £109.9 2463 158
Methionine 92.3+194 98.5 +22.8
Isoleucine 23271954 2074180
Leucine 5783 +211.5 530.4 £326
Tyrosine 2782 £93.9 2478 £16.9
Phenylalanine 303.4 £100.7 2705 £16.2
Histidine 367.1 £34.0 3455 +22.6
Lysine 321.7x£73.7 3074 £16.6
Arginine 568.0 =213.7 538.3 %136
Total 6,624.6 =1,796.2 6,304.3 £154.1
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Table 51. Proximate composition of feed

\% defatted rice
bran 80%

defatted rice  defatted rice  defatted rice

bran 70% bran 60% bran 50%
Moisture 59.12 58.80 62.09 60.26
Protein 547 5.40 5.16 4.98
Fat 0.93 0.86 0.84 0.80
Ash 9.98 11.77 11.08 12.62

Table 52. Feed consumption

roup defatted rice  defatted rice  defatted rice  defatted rice

Day bran 80% bran 70% bran 60% bran 50%
1~15 3.65%0.29" 3.42%0.13° 3.96+027° 3.71+0.44°
16~30 3.35+0.07 3.74%0.13° 427+0.11° 354+0.28°
31~45 2.83+0.29° 3.43+0.11° 2.99+0.22° 3.48%0.21°
46~60 3.14+0.27° 4.18+0,08" 3.08+0.10° 475+0.11°
61~175 372%0.13 3.77£0.18° 483+0.26° 488+058
76~90 3.05+0.26° 3.33+0.12° 4.12+0.99° 3.8510.18°
1~90 10.73+1.08°  21.86+029" 2323+083" 2421067

Values are mean®SE (n=5). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05)
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Table 53. Weight gain

Group defatted rice

defatted rice

defatted rice

defatted rice

Day bran 80% bran 70% bran 60% bran 50%
1~15 1.71+0.14°  158+014*  1.70+0.13° 1.44%0.20°
16~30 087+003° 1071042  1.23%0.09° 1.18+0.07"
31~45 0.15%0.08° 040£0.09°  0.38+0.06° 0.80+0.11°
46~60 025+014°  059%0.11"  044%011*  072£002°
61~75 1.15£0.16*°  1.09£007°  130+0.24° 1.18+0.14°
76~90 -0.10£0.14°  -0.09+0.12°  0.18+0.03" 0.23%0.10°
1~90 403+054°  462+044®  522+028®  555+035

Values are mean®tSE (n=5). Means sharing a common superscript letter(s) in

a row are not significantly different(p>0.05)

Table 54. Feed efficiency ratio

Group defatted rice  defatted rice  defatted rice  defatted rice

Day bran 80% bran 70% bran 60% bran 50%
1~15 047+0.01°  0.46%0,03 0.43%£0.03®  0.38%0.01°
16~30 026001  020+012°  029%£002°  0.34%0.02°
31~45 005003  011£002°  012*002°  023+003
46~60 007£0.03*  014+003°  014£004*°  0.15%0.01°
61~75 0.31£0.04*  029+002°  027£005°  0.25+0.03
76~90 -004+004*  -003+004*  005%001°  0.07%0.03"
1~90 020£0.02°  021+002°  022%£001°  023%001°

Values are mean®SE (n=5). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05)
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Figure 10. Changes in body weight of snail

Table 55. Proximate composition of meat

% defatted rice  defatted rice  defatted rice  defatted rice
) bran 80% bran 70% bran 60% bran 50%

Moisture 77.73£0.52 78.33£0.38 77.82%£0.62 78.64%0.26
Protein 10.17£0.91 10.32£0.17 10.96+0.44 10.51+0.40
Fat 1.09£0.10 1.00£0.06 1.04%0.17 1.07%0.21
Ash 0.93£0.06 0.99x0.07 0.96+0.07 1.02+0.11

Values are meanSE (n=bH).
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Table 56. Amino acid composition of snail meat (mg/100g)

defatted rice

defatted rice

defatted rice

defatted rice

bran 80% bran 70% bran 60% bran 50%
Aspartic acid  7237*293  7112*723 6406*650  611.1 £109.1
Serine 2388 £35 2193 +£410 1973+332 1774 +306
Threonine 3847 £65 376648 3203465 2935557
Glutamic acid 7744180  7309+835  6593*759  6345*85.7
Proline 4149%74 390.7 £80.0 4864 1740 319.7 £459
Glycine 299.1 £7.6 2902+324  2652+292 25351320
Alanine 3752 +123  3525*49.1 3017 £514  295.0 £55.7
Valine 1979 =64 1702+369  151.2%*31.6 1325 +23.3
Methionine 81.5 £14.7 82,6 £19.2 55.8 £5.1 61.8 £19.0
Isoleucine 1636 £4.3 1349+328 1246281 1026 £154
Leucine 457.7+225  4173%767  3538*665  330.3 £62.1
Tyrosine 216.1 4.1 2093398  181.1 £305 164.1 £33.7
Phenylalanine  235.2 3.9 2224 451 1909 +£33.8 172.7 £26.0
Histidine 3429268 4004121  3125%332 3244 %710
Lysine 2824148  2544*338  2249%362  2165*338
Arginine 4641 £16.1 4022965 34541671 3234 £56.6
Total 5652.3 £1981 53462 £8158 48009 £4594 441317558
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Table 57. Proximate composition of feed.

Defatted rice

Group Vegetable Rice bran Food waste bran
Moisture 4258+0.19°  34.18+006" 3840%029°  43.31+0.05°
Protein 7.25+0.01° 855+0.01°  1035*0.01° 9.4910.00
Fat 2.69£0.06° 3.75*+0.21" 356+0.14° 2.71£0.01°
Ash 23.02+005° 1886108  2317+0.03"  1591+0.03°

Values are mean= SE (n=b).

Means sharing a

a row are not significantly different (p>0.05).

common superscript letter(s) in

Table 58. Feed consumption, weight gain and feed efficiency ratio.

Group

Defatted rice

Vegetable Rice bran Food waste bran
Feed consumption 4 a + b + a + ab
(a/head/90days) 4951+3.77" 31.94%3.19 48.89+547" 39411222
Weight gain ' a PP A 0P +1 =10
(a/head/90days) 28.69+2.08 8.86+1.17 288321402 1252+151
f:t‘f: efficiency 591005 0294004  059=006* 032%0.05°

Values are mean*SE (n=5).

a row are not significantly different (p>0.05).
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Figure 11. Changes in body weight of snail

Table 59. Proximate composition of snail meat.

Group Defatted rice

Vegetable Rice bran Food waste bran

Moisture ~ 72.29£056°  71.53%0.36° 72.17£0.44° 7431105
Protein 11.78£0.17°  11.87£049° 10.71£0.36" 11.98£0.64°
Fat 0.72£0.07" 0.70+0.03* 0.75+0.05° 0.72%0.05°

Ash 1.33+0.03° 1.38+0.14° 1.27£0.03° 1.24+0.04°

Values are mean* SE(n=5). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05).



Table 60. Contents of chondroitin sulfate and cholesterol of snail meat.

Defatted rice
bran

Group Vegetable Rice bran Food waste

Chondroitin
sulfate 792.7£54.1 763.6+35.1 770.6+80.4 772.5+54.4

Cholesterol 112.0£25.2 136.2%£15.8 129.8+19.3 134.2124.7

Table 61, Amino acid composition of snail meat (mg/100g)

Vegetable Rice bran Food waste Defatted rice

bran

Aspartic acid 426.9 436.0 426.2 430.8
Serine 289.1 298.1 290.1 291.3
Threonine 340.0 363.7 342.4 341.3
Glutamic acid 546.8 548.0 548.9 557.2
Proline 903.8 842.9 8875 987.7
Glycine 3111 3019 306.4 325.6
Alanine 3327 340.3 332.3 331.2
Cystine 81.3 105.7 77.4 71.3
Valine 297.8 305.4 297.6 2984
Methionine 155.8 204.8 191.6 1977
Isoleucine 490.7 501.9 486.1 490.3
Leucine 576.0 592.2 575.9 574.6
‘Tyrosine 410.7 463.6 400.4 424.8
Phenylalanine 4816 528.0 479.6 494.4
Histidine 3238 360.7 323.0 3242
Lysine 312.7 3214 3170 314.2
Arginine 621.8 624.1 621.2 639.8

Total 6,902.7 7,128.6 6,903.6 7,094.8
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Table 62. Fatty acid composition of snail meat(%)

Vegetable Rice bran Food waste x!i)cifa&ﬁ

12:0 0.34 0.29 0.26 0.29
14:0 1.42 1.07 1.16 1.26
16:0 10.65 10.75 1155 11.96
16:1 cis-9(n7) 1.24 1.16 1.17 1.25
18:0 15.45 13.14 13.48 14.89
181 cis-9(n9) 16,35 14.74 16.55 17.44
18:2 cis-9,12(n6) 17.39 18.19 18.72 16.27
18:3 cis-9,12,15(n3) 0.98 0.83 1.05 0.92
20:1 cis-11(n9) 3.82 599 5.71 5.57
20:2 cis-11,14(n6) 10.47 10.51 9.45 9.30
20:3 ¢is-8,11,14(n6) 2.70 2.98 2.99 2.60
20:4 cis-5,8,11,14(n6) 9.97 10.62 9.21 8.50
20'5 cis-5,8,11,14,17(n3) 0.00 0.00 0.00 1.29
2211 cis-13(n9) 0.79 0.85 0.80 0.81
22:2 cis-13,16 (n6) 3.60 3.98 3.16 3.38
22:3 ¢is~10,13,16 (n6) 4.83 4.89 4.74 4.27

100 100 100 100
SFA 27.86 2526 26.45 28.40
USFA 72.14 74.74 73.55 71.60
MUFA 22.19 22.74 24.23 25.06
PUFA 49.95 52.00 49.32 46.54
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Table 63. Proximate composition of feed.

Group Vegetable Vegetable Vegetable Vegetable
40% 30% 20% 0%

Moisture 4281+1.70° 37.81+£029° 3045%0.25°  24.56+0.75°

Protein 8.54£0.30° 9.06+£029®  994+015"  11.77£0.15°
Fat 2.05%£0.00™ 1.88+0.15° 2.24+0.02° 2.35+0.07"
Ash 2227%£116°  2251%012* 21621046° 22.33+0.33°

Values are mean®SE (n=5), Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05).

Table 64. Feed consumption, weight gain and feed efficiency ratio.

Group  Vegetable Vegetable. Vegetable Vegetable
40% - 30% 20% 0%

Feed consumption g0y 9900 54034069° 53124365° 56.16+4.11°

(g/head/90days)

Weight gain + b + ab + a + ab
e 2049167 2380¥289° 28494135 2543210
f;fg efficiency 040+002° 0442003 055£004*  045%003"

Values are mean®tSE (n=5). Means in a row sharing a common superscript

letter(s) are not significantly different (p>0.05).
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Figure 12. Changes in body weight of snail

Table 65. Proximate composition of snail meat.

Group Vegetable Vegetable Vegetable Vegetable
40% 30% 20% 0%

Moisture 76.27+091°  75.06£0.39° 7451£1.00° 76.43+0.39"

Protein 10.74+1.03" 9.99+0.44° 10.04+0.15 ©  9.82+0.15
Fat 0.20%£0.01° 0.27£0.06 0.26£0.08" 0.23£0.06°
Ash 1.22£0.16° 1.27£0.06 1.35+0.14° 1.33+0.01°

Values are meantSE (n=5). Means in a row sharing a common superscript

letter(s) are not significantly different (p>0.05).
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Table 66. Contents of chondroitin sulfate and cholesterol of snail meat.

Group Vegetable Vegetable Vegetable Vegetable
40% 30% 20% 0%

Chondroitin  7991+723  793.1+69.0  7840%739  773.0£50.4
sulfate

Cholesterol 1146*19.9 109.4*14.0 1278144 139.0£16.9

Values are mean*SE (n=5).

Table 67. Amino acid composition of snail meat (mg/100g)

Vegetable Vegetable Vegetable Vegetable

40% 30% 20% 0%

Aspartic acid 378.6 393.0 3725 419.4
Serine 256.9 270.3 259.1 284.3
Threonine 293.6 317.3 303.6 322.6
Glutamic acid 4844 515.9 465.2 525.8
Proline 549.6 789.5 5135 716.8
Glycine 258.8 296.9 252.4 279.0
Alanine 296.6 311.3 284.8 3237
Cystine 62.4 69.8 32.1 87.4
Valine 269.7 279.6 2579 287.8
Methionine 136.1 109.8 126.1 199.1
Isoleucine 3976 . 4348 3335 4752
Leucine 500.6 524.7 4756 557.1
Tyrosine 3145 354.8 309.5 436.0
Phenylalanine 369.4 412.1 355.5 4919
Histidine 263.3 268.9 339.6 319.0
Lysine 277.6 282.6 239.5 305.1
Arginine 524.3 575.6 475.0 573.6

Total 5,634.1 6,207.0 54455 6,603.9
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Table 68. Fatty acid composition of snail meat (%)

Vegetable Vegetable Vegetable Vegetable

40% 30% 209 0%

12:0 0.27 0.29 0.26 0.25
14:0 1.27 126 123 123
16:0 11.20 1150 1146 1173
161 cis-9(n7) 1.10 111 110 123
180 1362 12.45 1167 12.09
181 cis-9(n9) 159 1476 15.90 17.48
182 cis-9,12(n6) 21.77 19.46 23.16 22.60
183 cis-9,12,15(n3) 2.12 131 193 145
2011 cis-11(n9) 488 5.38 4381 453
20:2 cis-11,14(n6) 8.60 9.76 862 8.77
20:3 cis-8,11,14(n6) 256 2.86 263 2.76
20:4 cis-58,11,14(n6) 8.09 9.66 847 8.06
2055 cis-5:8,11,14,17(n3) 128 131 121 115
22:1 cis-13(n9) 0.46 052 0.68 0.65
22:2 cis-13,16 (n6) 2.83 337 2.97 2.55
22:3 cis-10,13,16 (n6) 394 498 3.90 3.46
100 100 100 100

SFA 26.35 2550 24,62 25.30
USFA 73.65 7450 75.38 7470
MUFA 22.40 21.78 22.49 23.90
PUFA 51.25 52.72 52.89 50.81
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Table 69. Proximate composition of feed.

Group Fish meal Fish meal Fish meal Fish meal

20% 15% 10% 0%
Moisture 3583+0.28°  39.09+1.73* 37.95+0.16° 3864%2.03
Protein 13.33+1.16°  1263%£059"  1058*t059®  9.43%0.30°
Fat 3.54+097 3.68+0.77° 3.94+0.70* 3.751+0.28
Ash 2582+0.85" 23.60+0.18 2422+0.72 22.00+0.60°

Values are mean®SE (n=b).

letter(s) are not significantly different (p>0.05).

Table 70. Feed consumption, weight gain and feed efficiency ratio.

Means in a row sharing a common superscript

Group Fish meal Fish meal Fish meal Fish meal
0% 15% 10% 0%
Feed consumption T oqpa P P +1 202
(2/head/90days) 41.70+2.86" 45.00+3.05° 44.95%t2.44° 44.89%=1.30
WEight galrl + a + a + a + a
(a/head/90days) 19.25x567° 26.13x3.38" 2838x£550" 27.66%2.42
f;‘fg efficiency 0461005 0574004 061£009°  061+0.04°

Values are mean*SE(n=b).

letter(s) are not significantly different (p>0.05).
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Figure 13. Changes in body weight of snail

Table 71. Proximate composition of snail meat.

Group Fish meal Fish meal Fish meal Fish meal

20% 15% 10% 0%
Moisture 7864+101°  7853+0.18"  79.10+0.15"  7851%t0.40%
Protein 10.25+0.59° 8.97+0.74° 8.61+0.44° 9.10+0.88*
Fat 0.14+0.12° 0.20£0.11% 0.15+0.06" 0.19%0.07°
Ash 1.33£0.04° 1.24+0,04° 1.11%+0.02° 1.29+0.13

Values are mean=SE (n=5). Means in a row sharing a common superscript
letter(s) are not significantly different (p>0.05).

Table 72. Contents of chondroitin sulfate and cholestero! of snail meat.

Group Fish meal Fish meal Fish meal Fish meal
0% 15% 10% 0%

7700588 771.8183.7 7642787 79191394

Chondroitin
sulfate

Cholesterol 150.4%10.0 147.1+14.7 141.3%121 1354+121

Values are meantSE (n=5).
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Table 73. Amino acid composition of snail meat (mg/100g)

Fish meal Fish meal Fish meal Fish meal
20% 15% 10% 0%

Aspartic acid 468.0 395.0 340.3 347.8
Serine 306.6 266.9 232.0 2379
Threonine 355.7 310.2 2774 282.9
Glutamic acid 605.3 507.7 4394 4525
Proline 1,136.0 676.8 384.7 440.2
Glycine 3455 2776 230.3 2354
Alanine 356.2 309.1 264.1 272.3
Cystine 74.1 76.6 60.3 61.9
Valine 3136 284.1 2439 2494
Methionine 225.8 160.3 91.8 94.3
Isoleucine 545.0 433.5 201.7 3185
Leucine 623.9 529.4 423.3 4524
Tyrosine 530.9 3555 249.9 262.8
Phenylalanine 584.3 403.2 284.3 295.2
Histidine 326.3 2724 214.2 230.4
Lysine 350.6 289.7 244.2 254.5
Arginine 716.5 557.0 440.1 467.1
Total 7,864.3 6,105.0 4,712.0 4,955.4
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Table 74. Fatty acid composition of snail meat (96)

Fish meal Fish meal Fish meal Fishomeal

20% 16% 10% 0%
12:0 0.22 0.25 0.27 0.25
14:0 1.22 1.32 1.29 1.31
16:0 10.68 11.93 10.76 11.24
16:1 cis-9(n7) 1.08 1.20 1.18 1.18
18:0 13.72 14.15 13.99 13.02
181 cis-9(n9) 17.00 17.32 16.16 17.33
18:2 cis~9,12(n6) 18.91 18.09 19.83 20.02
18:3 cis-9,12,15(n3) 1.16 1.27 0.97 1.56
20:1 cis-11(n9) 5.16 4.60 4.90 4.87
20:2 cis-11,14(n6) 10.33 8.87 8.76 8.83
20:3 cis-8,11,14(n6) 1.82 2.19 232 2.52
2014 cis-5,8,11,14(n6) 7.24 9.22 9.50 9.14
20'5 ¢is-58,11,14,17(n3) 1.93 141 1.78 1.57
22:1 cis-13(n9) 0.47 0.70 0.69 0.68
22'2 cis-13,16 (n6) 371 293 3.14 3.00
223 ¢is-10,13,16 (n6) 5.37 455 4.49 347

100 100 - 100 100
SFA 25.83 2765 26.30 25.82
USFA 74.17 72,35 73.70 74.18
MUFA 23.71 23.82 22.92 24.07
PUFA 50.46 48.53 50.78 50.12

_106_



10. Z&g AR H7tF a¢ A3
g FolFd wE 2ude AFE AHRIA B 1037} Zo] wMiFEH At T
S 10, 15, 20, 25%& H7tsted ARttt 2 AT @ ABAHE R ARAH
2vld A%, ARESE, 283 A8 AYd 2dY &8 BAE dFds E 75~80

2 2y 149 2.

Table 75. Proximate composition of feed.

Group Calcium Calcium Calcium Calcium
10% 15% 20% 25%

Moisture 5063+1.03 4891020 47.96+069°  47.50%0.09°

Protein 7.48%0.01% 7.020.00° 6.07+0.01° 5.12%0.01°
Fat 4.29+0.02° 3.98%0.05 3.72£0.05° 3.55%0.09°
Ash 12.39£068°  17.27+002°  2164+024°  2571+0.04°

Values are meant SE (n=5). Means in a row sharing a common superscript

letter(s) are not significantly different (p>0.05).

Table 76. Feed consumption, weight gain and feed efficiency ratio.

Group Calcium Calcium Calcium Calcium
10% 15% 20% 25%

Feed consumption N b g e -
(a/head/90days) 3856%229° 46.66+3.54™ 5361+6.14" 50.16=1.42

Weight gain 4q g8 4+ 1 Eod +2 102 +0) A0
(/henc/S0days) 16871174 1730153 1865%3.19° 17.30%+0.49
f;fg efficiency 044+0.04° 037%001® 034+003°  0.34+0.00®

Values are meantSE (n=5). Means in a row sharing a common superscript

letter(s) are not significantly different (p>0.05).
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Figure 14. Changes in body weight of snail (Group 33-36)

Table 77. Proximate composition of snail meat.

Group Calcium Calcium Calcium Calcium
10% 15% 20% 25%

Moisture 7555+£050°  75.17+0.18°  74.28+068"  7351+0.08°

Protein 9.35+0.00° 9.47+0.29 9.92+043° 11.31£057°
Fat 0.71+0.32° 0.77+053" 0.66£0.35° 0.73£0.24%
Ash 1.39+0.10° 1.37+0.08 1.49+0.11° 1.34+0.14%

Values are mean®SE (n=5). Means in a row sharing a common superscript

letter(s) are not significantly different (p>0.05).
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Table 78. Chondroitin sulfate and cholesterol contents of snail meat.

Group Calcium Calcium Calcium Calcium
109 15% 20%% 25%

Chondroitin
sulfate 801.5£75.2 801.1+£89.3 8145%675 810.8x77.9

Cholesterol 1045114  102.7x10.1 105.7£10.5 1068+118

Table 79. Amino acid composition of snail meat (mg/100g)

Calcium Calcium Calcium Calcium
10% 15% 20% 25%

Aspartic acid 370.1 365.2 354.2 391.8
Serine 256.2 250.4 242.3 269.8
Threonine 302.9 303.8 287.8 3232
Glutamic acid 476.4 481.5 4532 503.8
Proline 592.5 536.0 400.0 713.9
Glycine 260.5 268.3 232.0 288.3
Alanine 292.0 2924 275.6 315.8
Cystine 74.3 61.5 75.2 69.9
Valine 264.0 260.1 258.0 286.6
Methionine 1199 124.3 121.0 161.3
Isoleucine 3756 341.4 314.2 416.9
Leucine 489.3 470.0 456.4 533.2
Tyrosine 315.3 286.6 264.9 346.1
Phenylalanine 347.2 313.2 286.5 3775
Histidine 2709 234.4 249.7 303.9
Lysine 268.0 259.7 255.0 2825
Arginine 522.2 516.9 466.2 563.3
Total 5,597.3 5,365.6 4,992.3 6,148.0
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Table 80. Fatty acid composition of snail meat (%)

Calcium Calcium Calcium Calcium

10% 15% 20% 25%
12:0 0.25 0.22 0.30 0.28
14:0 1.13 1.24 117 121
16:0 11.26 11.32 11.52 11.63
16:1 cis-9(n7) 1.16 1.11 1.20 1.15
18:0 12.81 13,56 13.31 13.50
181 cis-9(n9) 16.62 16.98 16.23 17.35
18:2 cis-9,12(n6) 20.29 1891 20.00 18.24
183 cis-9,12,15(n3) 0.79 1.14 118 1.07
20:1 cis-11(n9) 5.30 4.89 5.18 4.92
20:2 cis—11,14(n6) 9.84 10.07 9.66 9.35
20:3 cis~8,11,14(n6) 2.20 2.30 2.30 241
20:4 cis-58,11,14(n6) 9.02 9.13 9.19 9.31
20:5 cis-5,8,11,14,17(n3) 1.16 112 1.32 1.33
221 cis-13(n9) 0.82 071 0.61 0.81
22:2 cis-13,16 (n6) 3.59 343 3.25 3.26
223 cis-10,13,16 (n6) 377 3.86 3.56 4.16

100 100 100 100
SFA 2545 26.34 26.30 26.63
USFA 74.55 73.66 73.70 73.37
MUFA 23.90 2370 23.23 24.23
PUFA 50.65 4997 50.48 49.14
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Table 81. Proximate composition of feed.

GIouP  Grape 0%  Grape 10%  Grape 20%  Grape 30%

Moisture 10.46+0.05° 16.26+0.05° 22531017 28.97+0.25°

Protein 14.68+0.30° 1451+0.74° 11.95+0.30° 9.03+0.15°
Fat 4.91%0.25™ 5.23+0.08° 4.29+0.27% 3.78+0.22°
Ash 22.54+1.03" 23.21+0.24" 23.41+0.26" 22.63%0.24°

Values are mean*SE(n=3). Means sharing a common superscript letter(s) in a

row are not significantly different (p>0.05).

Table 82. Feed consumption, weight gain and feed efficiency ratio.

Group Grape 0% Grape 10% Grape 20% Grape 30%

Feed consumption 375841238 4119122 47.15+1063°  52.03%+1.20°

(g/head/90days)

Weight gain () 258 11 0ac + 00 +0) 1G20
(head/S0days)  SB02E03" 33294196 3359+093° 37.05+0.19

f;‘fg efficiency 101£0.02° 080+003°  071£001°  0.71+002

Values are mean*SE (n=3). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05),
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Figure 15. Changes in body weight of snail

Table 83, Proximate composition of snail meat.

Group  Grane 0% Grape 10% Grape 20% Grape 30%

Moisture 71.62+0.95° 7429028  7439%+0.41° 72.20£0.04™

Protein 7.97%0.29° 10.07£0.14° 10.48%0.14° 10.51£0.14°
Fat 0.60+0.05" 0.47+0.02° 0.72%0.28" 0.68+0.16"
Ash 1.35+£0.24° 1.27£0.02° 1.25%0.05 1.36+0.01°

Values are meant SE (n=3). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05).
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Table 84. Contents of chondroitin sulfate and cholesterol of snail meat.

Group Grape 0% Grape 10% Grape 20% Grape 30%

Chondroitin
sulfate 776.4£70.2 795.71+69.8 810.7x55.3 802.3t63.1

Cholesterol 1357125 1182%132 1269+14.3 12511149

Table 85. Amino acid composition of snail meat (mg/100g)

Grape 0% Grape 10% Grape 20% Grape 30%

Aspartic acid 374.8 403.3 4184 4439
Serine 259.2 282.3 284.4 299.0
Threonine 3134 341.8 340.1 351.2
Glutamic acid 492.9 524.6 524.6 561.3
Proline 651.0 775.6 745.7 849.3
Glycine 2716 300.1 285.8 302.3
‘Alanine 3019 319.2 320.6 346.3
Cystine 53.8 68.7 64.7 70.9
Valine 2712 286.2 278.1 306.0
Methionine 1117 139.8 186.2 223.3
Isoleucine 381.6 4384 444.3 5145
Leucine 505.2 560.3 556.6 596.7
Tyrosine 293.4 383.0 406.2 4745
Phenylalanine 346.1 428.3 452.8 527.4
Histidine 268.0 382.8 402.8 348.1
Lysine 264.9 270.7 280.8 3334
Arginine 527.0 571.3 557.5 640.5

Total 5,699.8 6,476.8 6,549.6 7,188.6
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Table 86. Fatty acid composition of snail meat (%)

Grape 0% Grape 10% Grape 20% Grape 30%

12:0 0.26 0.23 0.22 0.23
14:0 127 1.19 1.13 1.26
16:0 11.49 1161 10.85 11.53
16:1 cis-9(n7) 1.24 1.26 1.09 1.20
18:0 12.55 12.99 12.70 13.46
18:1 cis-9(n9) 1519 16.29 15.31 15.49
18:2 c¢is-9,12(n6) 1825 19.20 18.74 18.95
18:3 cis-9,12,15(n3) 0.81 0.82 091 0.92
20:1 cis—11(n9) 5.10 5.09 5.33 5.04
20:2 cis-11,14(n6) 8.68 8.68 9.36 8.81
20:3 cis-8,11,14(n6) 242 2.34 2.75 251
20:4 cis-5,8,11,14(n6) 8.85 9.82 10.70 10.36
20'5 cis-58,11,14,17(n3) 1.37 1.26 161 L5l
22:1 cis~13(n9) 0.67 0.70 0.82 0.68
22:2 cis-13,16 (n6) 297 2.78 313 2.97
22:3 ¢i1s-10,13,16 (n6) 8.87 5.75 5.33 511

100 100 100 100
SFA 25.56 26.02 24.91 2647
USFA 74.44 73.98 75.09 73.53
MUFA 22.21 2334 22.56 22.40
PUFA 52.23 50.64 52.53 51.13
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Table 87. Proximate composition of feed.

Group Green tea Green tea Green tea Green tea
0% 10% 20% 30%

Moisture 10.460.05° 1555*0.07° 21.10£0.07° 26.79+0.21°

Protein 14.68+0.30° 12.25+0.45° 8.99+£0.15° 9.62+0.45°
Fat 491£0.25° 5.19%0.03" 4.66+0.09" 3.82+0.32"
Ash 22.54+1.03° 24.47£1.07 22.87+0.03 23.19£0.07°

Values are meantSE (n=3). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05).

Table 88. Chondroitin sulfate and cholesterol contents of snail meat.

Group  Green tea Green tea Green tea Green tea
0% 10% 20% 30%
Feed consumption 41990 +1 ogad +0 aEb +90R2
(2/head/90days) 3758+1.23° 3998+1.25" 4152%2.30 45.95+2.96
Weight gain + ) 2s8 40 @b +1 79P +0 210
(g/head/90days) 38.02+£0.35° 32.69+2.63 31.49*+1.72 30.96+0.38
Foed efficiency 1015002  081£005°  076+005°  068+005°

Values are mean* SE (n=3). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05).
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Figure 16. Changes in body weight of snail

Table 89. Proximate composition of snail meat.

Group Green tea Green tea Green tea Green tea
0% 10% 20% 30%

Moisture 71.62+0.95° 75.54%0.20° 75.36 £0.35° 74.03£0.24°

Protein 7.97+0.29° 1056+0.15"  10.18%+0.06° 11.91+0.14%
Fat 0.60=£0.05% 0.60+0.13° 0.52+0.10% 0.50+0.19°
Ash 1.35+0.24° 1.24%0.00° 1.09+0.02° 1.27+0.06"

Values are mean®SE (n=3). Means sharing a common superscript letter(s) in

a row are not significantly different (p>0.05).
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Table 90. Contents of chondroitin' sulfate and cholesterol of snail meat.

Group Green tea Green tea Green tea Green tea
0% 10% 20% 30%

Chondroitin
sulfate 776.4+70.2 794.4+91.4 807.9+74.0 795.0+95.9

Cholesterol 1357125 1224175 123.9£15.7 133.7+234

Table 91. Amino acid composition of snail meat (mg/100g)

Green tea Green tea Green tea Green tea
0% 10% 20% 30%

Aspartic acid 374.8 431.2 430.0 4236
Serine 250.2 295.2 297.8 292.5
Threonine 3134 351.4 354.6 3459
Glutamic acid 492.9 546.5 546.3 535.8
Proline 651.0 815.0 859.1 7376
Glycine 2716 296.6 3035 285.5
Alanine 301.9 338.0 343.7 3286
Cystine 53.8 93.7 84.8 81.7
Valine 2772 305.3 313.2 292.5
Methionine 111.7 170.3 182.6 191.5
Isoleucine 381.6 507.1 507.3 471.1
Leucine 505.2 595.7 599.8 5547
Tyrosine 293.4 4589 465.8 443.8
Phenylalanine 346.1 503.1 487.1 483.8
Histidine 268.0 343.1 3325 3147
Lysine 264.9 324.9 3174 3136
Arginine 527.0 618.2 609.0 590.8
Total 5,699.8 6,994.1 7,034.4 6,687.9
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Table 92. Fatty acid composition of snail meat (%)

Green tea Green tea Green tea Green tea

0% 10% 20% 30%
12:0 0.26 0.25 0.27 0.27
14:0 1.27 1.19 1.17 1.23
16:0 11.49 11.60 11.47 11.60
16:1 cis-9(n7) 1.24 1.23 1.15 1.25
180 12.55 12.90 13.41 12.50
181 cis-9(n9) 15.19 1461 14.96 15.10
18:2 cis-9,12(n6) 18.25 18.03 18.50 18.60
183 ¢is-9,12,15(n3) 0.81 1.05 091 0.81
20:1 cis-11(n9) 5.10 5.25 4.02 5.27
20:2 cis-11,14(n6) 8.68 9.04 9.19 9.13
20:3 cis-8,11,14(n6) 242 2.83 2.68 2.1
20:4 cis-5,8,11,14(n6) 8.85 10.93 11.25 10.66
20:5 cis-5,8,11,14,17(n3) 1.37 1.87 1.55 1.39
22:1 cis~13(n9) 0.67 0.63 0.61 0.77
22:2 cis-13,16 (n6) 297 293 3.13 3.06
22:3 ¢is-10,13,16 (nf) 8.87 5.65 5.76 5.85

100 100 100 100
SFA 25.56 25.95 26.32 25.60
USFA 74.44 74.05 73.68 74.40
MUFA 22.21 21.72 20.73 22.39
PUFA 52.23 52.33 52.94 52.01
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Table 93. Proximate composition of feed.

Group Sea weed Sea weed Sea weed Sea weed

0% 10% 20% 30%
Moisture 10.46£0.05 18.55+0.09° 2695+0.41"  33.97+0.19°
Protein 14.68+0.30" 12.22%0.15" 9.97+0.00° 8.97+0.15°
Fat 4.91£0.25" 455+0.23™ 353+0.53" 2.22£0.10°
Ash 22.54+1.03° 23.28+0.02° 22.02+0.35" 21.92+0.17°

Values are mean®tSE (n=3). Values sharing a common superscript letter(s) in a

row are not significantly different (p>0.05).

Table 94. Contents of chondroitin sulfate and cholesterol of snail meat

Group  Sea weed Sea weed Sea weed Sea weed
0% 1094 20% 30%

Feed consumption 4700, 1 090 43904903®  4705+135°  46.40+2.79°

(g/head/90days)

Weight gain + a + a 4+ a + a
Chaootys)  BO2E03' 34461263 3507104 3510252
f;fg efficiency 1012002  0791008°  074+£002°  0.78%0.01°

Values are mean*tSE (n=3). Values sharing a common superscript letter(s) in a

row are not significantly different (p>0.05).
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Figure 17. Changes in body weight of snail

Table 95. Proximate composition of snail meat.

Group Sea weed Sea weed Sea weed Sea weed
0% 10% 20% 30%

Moisture 71.62£0.95 73.81£097° 72.93%0.26" 71.83+0.83

Protein 7.97+0.29° 8.92%0.15° 892+£0.15° 841*+157°
Fat 0.60+0.05" 0.36+0.04™ 0.37+0.02™ 0.29+0.11°
Ash 1.35+0.24° 1.38%£0.13" 1.47+0.09* 1.45%0.11°

Values are mean*SE (n=3). Values sharing a common superscript letter(s) in a

row are not significantly different (p>0.05).
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Table 96. Contents of chondroitin sulfate and cholesterol of snail meat.

Group Sea weed Sea weed Sea weed Sea weed
0% 10% 20% 30%

Chondroitin . .
sulfate 776.4+70.2 796.3+£91.9 818.7£46.1 806.1+-82.4

Cholesterol 1357125 1196*14.0 114.0*155 1185*17.0

Values are meantSE (n=3).

Table 97. Amino acid composition of snail meat (mg/100g)

Sea weed Sea weed Sea weed Sea weed
0% 10% 20% 30%

Aspartic acid 374.8 416.8 4129 405.3
Serine 259.2 290.8 284.8 2834
Threonine 3134 346.8 336.6 337.7
Glutamic acid 492.9 534.0 522.0 519.0
Proline 651.0 767.6 755.4 686.8
Glycine 277.6 2895 2715 2764
Alanine 301.9 329.5 3255 3189
Cystine 53.8 82.6 87.7 92.9
Valine 271.2 295.3 302.6 289.7
Methionine 111.7 159.8 165.7 134.2
Isoleucine 381.6 484.9 467.8 456.5
Leucine 505.2 597.7 565.8 562.6
Tyrosine 293.4 433.7 398.0 375.3
Phenylalanine 346.1 4615 436.9 431.0
Histidine 268.0 3175 3314 3263
Lysine 264.9 309.0 299.6 295.9
Arginine 527.0 598.7 566.9 564.5
Total 5,699.8 6,715.7 6,537.1 6,356.3
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Table 98. Fatty acid composition of snail meat (%)

Sea weed Sea weed Sea weed Sea weed

0% 10% 20% 30%
12:0 0.26 0.27 0.26 0.28
14:0 1.27 1.29 1.27 1.32
16:0 11.49 12.19 11.88 11.83
16:1 cis-9(n7) 1.24 1.21 1.16 1.23
18:0 12.55 13.35 12.63 14.83
181 cis-9(n9) 15.19 15.12 17.21 18.48
18:2 cis-9,12(n6) 18.25 20.17 19.91 20.34
18:3 ¢is-9,12,15(n3) 0.81 1.40 0.89 1.08
201 cis-11(n9) 5.10 4.80 3.80 3.54
20:2 cis-11,14(n6) 8.68 8.85 8.96 8.06
2013 cis-8,11,14(n6) 242 2.31 2.53 2.34
20:4 cis-5,8,11,14(n6) 8.85 9.80 9.63 8.26
20'5 cis-5,8,11,14,17(n3) 1.37 1.22 131 1.30
22:1 cis-13(n9) 0.67 0.65 0.71 0.69
22:2 cis-13,16 (n6) 297 2.78 2.83 2.54
22:3 cis-10,13,16 (n6) 8.87 459 5.02 3.88

100 100 100 100
SFA 25.96 27.10 26.05 28.26
USFA 74.44 7290 73.95 7174
MUFA 22.21 21.78 22.88 23.94
PUFA 52.23 51.12 51.08 47.81
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Table 99. Proximate compositions of bran

Moisture(%) prtigfg(g%) Crude fat(%) ﬁ%gtrl(c}%) a%ﬂé‘%)
Wheat bran 11.0 156 3.9 10.0 59
Barley bran 12.0 13.6 39 10.8 58
Rice bran 11.0 14.2 16.8 99 48
Table 100. Proximate compositions of feed
Rice bran Rice bran Rice bran Rice bran
0% 10% 15% 20%
Moisture 25.74+0.22™ 26.24+0.29 25.74£0.33 26.18+0.14
Crude ash 20.88+0.20° 22.74+0.14° 20.81+3.63° 15.43+0.45°
Crude fiber 2.80+0.14° 3.72£0.45° 3.96+0.09° 4.85+0.41°
Crude fat 1.030.12 2.32+0,02° 3.40:0.10° 3.40£0.10°

Crude protein 12.62+0.21° 11.8240.17° 11.51£0.25° 11.55£0.12°

Values are meantSE (n=5). Means sharing a common superscript letter(s) in a

row are not significantly different (p>0.05). ™Non significant.
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Table 101. Changes in feed consumption during 90 days of experimental period.

Group| Rice bran Rice bran “Rice bran Rice bran
Day 0% 10% 15% 20%

1~15 3.13£0.54™ 3.60+0.37 3.29+0.20 357+0.12
16~30 4,05+0.86" 4,66£0.70® 4,68+0.67° 5.32+0.83"
31~45 5.44%0.87° 7.20+1.32° 5.86+0.77" 7.12+1.07°

46~60 4.94+0.49" 5.12+0.45 5.03+0.47 5.27+0.60

61~75 7.40£0.37™ 7.620.61 7.87+£0.45 7.90£0.35
76~90 5.50+0.85™ 6.07+0.98 5.25+0.91 6.69+1.83
Total 30.46+3.06° 34.28+2.82%° 35.88+4.22°

Values are mean®SE (n=5). Means sharing a common superscript letter(s) in a

31.98+2.58"

row are not significantly different (p>0.05). ™Non significant.

Table 102. Weight of snail fed the experimental diets for 90 days

Group| Rice bran Rice bran Rice bran Rice bran
Day 0% 10% 15% 20%

0 1.65+0.07* 1.59+0.07° 1.65+0.05" 1.71£0.06*
15 5.0240.35" 5,50£0.43" 5.36+0.55" 5.860.03%
30 7.76+1.03° 9.061.23" 8.54+1.48% 0.88+1.34°
45 11.43+2.92™ 13.64+2.46 12.87+2.92 13.81£2.77
60 13.76+4,01™ 17.19+3.61 16.06+3.60 19.09+4.36
75 17.203.56" 20.73+3.21* 19.55+2.68" 22.77+4.76°
90 18.2643.14° 22.87£3.49° 21.44+2.77%° 25.02+4.38"

Values are mean=SE (n=5). Means sharing a common superscript letter(s) in a

row are not significantly different (p>0.05).
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Table 103. Weight gain of snail fed the experimental diets for 90 days

Group| Rice bran Rice bran Rice bran Rice bran
Day 0% 10% 15% 20%6
1~15 3.37+0.28° 3.91+0.38° 3.70+0.51%° 4,150.07°
16~30 2.74+0.96™ 3.56+1.00 3.18+1.36 4.02+1.32
31~45 3.68+2.04™ 458+1.58 4.34+1.56 3.92+2.25
46~ 60 2.33+1.24™ 355+1.42 3.19+1.19 5.28+358
61~75 3.44£0.59™ 3.54+0.48 3.49+1.29 3.68+1.44
76~90 1.0740.60° 2.14+1,14* 1.89+0.20 2.25+0.82°
Total 16.62+3.09° 21.28+3.43% 19.782.78% 23.31+4.42°

Values are meantSE (n=5). Means sharing a common superscript letter(s) in a

row are not significantly different (p>0.05).

Table 104. Changes in feed efficiency ratio during experimental period

Group| Rice bran Rice bran Rice bran Rice bran
Day 0% 10% 15% 20%

1~15 1.09+0.13™ 1.09+0.05 1.120.14 1.16£0.03
16~30 0.660.14™ 0.75%0.16 0.66+0.20 0.7420.16
31~45 0.64£0.27™ 0.66+0.24 0.73£0.18 0.55+0.27
46~60 0.47+0.24"™ 0.70+0.32 0.63£0.18 0.99£0.63
61~75 0.47+0.08" 0.47£0.10 0.44£0.15 0.47+0.17
76~90 0.20£0.13™ 0.35:0.16 0.360.04 0.360.17
Total 0.54£0.05° 0.62+0.08" 0.62+0.04™ 0.65£0.05°

Values are mean*SE (n=5). Means sharing a common superscript letter(s) in a

row are not significantly different (p>0.05).
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Table 105. Feed consumption, weight gain and feed efficiency ratio

Group Rice bran Rice bran Rice bran Rice bran
0% 10% 15% 20%

Feed consumption b + ab ab a
(g/head/90days) 30.46%1.37 34.28x1.26 31.98%1.15 35.88+1.89

Weight gain b ab ab a
(2/head/80days) 1662£1.38 21.29+1.54 19.78+1.24 23.31+£1.98

rFaegg efficiency 0541002°  062+004™ 0624002  0.65+0.22°

Values are mean=SE (n=5). Means sharing a common superscript letter(s) in a

row are not significantly different (p>0.05).
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Figure 18. Changes in body weight of snail

Table 106. Proximate composition of snail meat

Rice bran Rice bran Rice bran Rice bran

0% 10%s 15% 20%
Moisture 78.64+1.01™ 78.53+0.18 79.10+0.15 78.51£0.,40
Protein 10.25+0.59™ 8.97+0.74 8.61+0.44 9.10+0.88
Fat 0.14£0.12™ 0.20£0.11 0.15+0.06 0.19£0.07
Ash 1.33£0.04™ 1.24+0.04 1.11£0.02 1.29£0.13
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Table 107. Chondroitin sulfate and cholesterol contents of snail meat

Group Rice bran Rice bran Rice bran Rice bran
0% 10% 15% 20%
Chondroitin
sulfate 803.8146.7 803.5+£96.6 798.5+73.2 804.7+75.3
Cholesterol 131.7t115 136.2x£13.6 133.4+13.2 135.4%+15.2

Values are meanzSE (n=b)

Table 108. Amino acid composition of snail meat (mg/100g)

Rice bran Rice bran Rice bran Rice bran
0% 10% 15% 20%

Aspartic acid 459.8 4206 442.5 431.0
Serine 315.7 291.5 302.4 295.6
Threonine 375.4 341.9 357.2 356.0
Glutamic acid 581.1 527.9 550.0 550.7
Proline 989.2 674.0 847.0 864.9
Glycine 309.3 265.0 286.3 305.0
Alanine 356.8 3277 3386 335.8
Cystine 125.3 1155 1278 98.5
Valine 316.7 2894 286.9 283.8
Methionine 236 158.4 222.7 201.7
Isoleucine 542.8 470.6 4744 466.7
Leucine 631.5 571.2 576.8 564.0
Tyrosine 569.5 446.0 500.3 461.9
Phenylalanine 602.2 479.8 532.8 496.1
Histidine 370.8 336.5 367.1 337.3
Lysine 3415 315.0 324.0 316.2
Arginine 654.9 580.9 8114 623.0
Total 7,566.3 6,611.8 7,348.1 6,988.2
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Table 109. Fatty acid composition of snail meat (%)

Rice bran Rice bran Rice bran  Rice bran

0% 10% 15% 20%

12:0 0.27 0.25 0.24 0.26
14:0 1.26 1.31 1.19 1.29
16:0 11.93 11.56 11.33 11.72
16:1 cis-9(n7) 1.36 1.20 1.19 117
18:0 12.76 12.65 12.01 12.83
18:1 cis-9(n9) 12.84 15.64 18.84 17.46
18:2 cis-9,12(n6) 17.75 17.94 21.28 19.35
18:3 ¢is-9,12,15(n3) 146 0.96 0.99 114
20:1 cis-11(n9) 472 5.03 478 5.11
202 cis-11,14(n6) 10.32 9.94 8.88 9,50
203 cis-8,11,14(n6) 297 2.58 2.27 2.26
2014 cis-5,8,11,14(n6) 1053 9.85 8.10 8.29
205 cis-5,8,11,14,17(n3) 1.29 1.09 0.83 093
221 cis-13(n9) 0.79 0.82 0.72 0.85
222 cis-13,16 (n6) 3.60 3.67 3.00 3.26
223 cis-10,13,16 (n6) 6.16 551 4.34 457
100 100 100 100

SFA %22 2577 24.78 26.10
USFA 73.78 74.23 75.22 73.90
MUFA 19.70 22.69 25,54 24,59
PUFA 54.08 51.54 49,69 49.31
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Table 110. Composition of food wastes from various outlets (%)

Outlet Vegetable Grain Fish & meat Total
Home 49.13 33.10 17.77 100
Institution 42.90 20.89 36.21 100
Restaurant 44.36 35.08 20.56 100

Table 111. Chemical composition of food wastes (%)

Chemical composition %
Moisture 72.79
Crude ash 2.99
Crude protein 6.82
Crude fiber 6.05
Ether extract 4.32
NaCl 0.54
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Table 112. Chemical composition of feed

w Food waste Food waste Food waste Food waste
0% 10% 15% 20%
Moisture 27.42+0.25° 24.24+0.24° 35.71+0.56° 40.71£0.15*
Crude ash 20.10£0.32° 31.37+0.44° 17.19+1.37° 17.41+0.44°
Crude fiber 2.78+0.15° 3.95+0.61° 3.85+0.07* 3.77+0.03*
Crude protein 12.62£0.21° 16.18+0.13* 16.26+0.29° 16.22+0,15%
Crude fat 1.03+0.12° 1.33+0.05" 1.86+0.13° 1.890.77°

Values are mean*SE (n=5). Means sharing a common superscript letter(s) in a

row are not significantly different (P>0.05).

Table 113. Weight of snail fed the experimental diets for 90 days (%)

Days Food waste Food waste Food waste Food waste
0% 10% 16% 20%
0 1.67£0.07™ 1.72+0.07 1.70+0.08 1.69+0.05
15 5.43+0.44™ 592+0.31 5.67+0.65 5.57+0.76
30 8.23+1.55" 9.48+1.99 8.76+2.26 . 847£2.35
45 10.88+2.31™ 11.89+2.13 12.94+4.06 11.4243.33
60 13.09+2.61™ 14,29+2.48 14.99+391 13.5743.59
75 16.02£2.54™ 17.24+2.44 17.66+3.08 17.23+£3.80
90 16.79+2.45" 18.76+2.90 19.07+3.25 17.95+3.49

Values are meanzSE (n=5). Means sharing a common superscript letter(s) in a

row are not significantly different (P>0.05).
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Fig 19. Changes in body weight of snail

Table 114. Weight gain of snail fed the experimental diets for 90 days

Food waste Food waste Food waste Food waste

Pays 0% 10% 15% 20%

0~15 3.76+0.40™ 4.20+0.24 3.97+0.58 3.88+0.74
1530 2.80+1.27" 3.56+1.82 3.09+1.94 291184
30745 2.65+1.40 2.42+0.30 4.18+2.08 2.94+1.24
45760 2.21+0.45™ 2.390.55 2.05:0.61 2.15+0.38
60~75 2.93+0.60™ 2.95+0.46 2,68+151 3.66+0.62
75790 0.77+0.86™ 1.53£1.00 1.41£0,50 0.72+0.43
Total 15.1242.46™  17.05:2.90 17.37+3.24 16.26£3.46

Values are meantSE (n=5). Means sharing a common superscript letter(s) in a

row are not significantly different (P>0.05).
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Table 115. Food intake of snail fed the experimental diets for 90 days (%)

Davs Food waste Food waste Food waste Food waste
y 0% 10% 15% 0%
0715 3.35+0.37° 4.25+0.29° 452+0.44° 4.43+0.76°
15730 4.20+0.99™ *6.1011.16 5.61+1.61 567+1.72
30745 4.640.45° 5.88+0.93" 6.64+1.65° 5.87+1.82%°
45760 4.99+0.37° 6.42+0.99%° 7.99+1.37° 6.45+1.54%°
60~75 6.3410.35° 7.70+0.65* 8.64+0.88° 8.97+1.75
75790 4,78+0.58™ 5.33+3.36 5,7810.53 4.94+0.61
Total 28.30+2.33° 35.68+3.84° 39.18+552° 36.32+6.93"

Values are meantSE (n=5). Means sharing a common superscript letter(s) in a

row are not significantly different (P>0.05).

Table 116. Feed efficiency ratio of snail fed the diets for 90 days (%)

Days Food waste Food waste Food waste Food waste
0% 10%6 16% 2%
0715 1.12£0.05 0.99+0.06" 0.88+0.08" 0.87£0.03°
15730 0.64+0.20™ 0.55+0.21 0.51£0.20 0.48+0.17
30745 0.56+0.26™ 0.42£0.07 0.61£0.19 0.49+0.09
45760 0.44+0.07° 0.37+0.06™ 0.26+0.08° 0.34+0.05>
60~75 0.46+0.09" 0.39+0.08 0.31£0.17 0.420.07
75790 0.17+0.19™ 0.49+0.59 0.24+0.08 0.14+0.08
Total 0.53+0.06° 0.48£0.07° 0.44x0.03" 0.45+0.02°

Values are meantSE (n=5), Means sharing a common superscript letter(s) in a

row are not significantly different (P>0.05).
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Table 117. Feed consumption, weight gain and feed efficiency ratio

Group Food Food waste Food waste Food waste
waste 0% 10%6 15% 20%

Feed consumption g 4)11 04 3568+172a 30.18+247a  3632+3.10a

(g/head/90days)

Weight gain N N N .
had/ooday) | 1512%110a 170551302 1737% 145 1626 155
S’t‘fg efficiency 0534003 048+003ab 044+00lb  0.45%+001b

Values are meantSE (n=5). Means sharing a common superscript letter(s) in a

row are not significantly different (P>0.05).

Table 118. Chemical composition of snail meat

Moisture Crude ash  Crude protein Crude fat

Food waste 0% 78.01+0.37° 1.31+0.02° 12.51£4.53" 0.89+0.15"
Food waste 10%  77.38+0.19° 1.1420.02° 17.58+1.92° 1.31£0.07°
Food waste 15%  78.12+0.24 1.27£0.02° 17.6245.84" 0.97£0.52%

Food waste 20%  78.06£0.91° 1.28+0.09° 15.310.96 0.5740.06°

Values are mean+SE (n=5). Means sharing a common superscript letter(s) in a

row are not significantly different (P>0.05).
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Table 119. Contents of chondroitin sulfate and cholesterol of snail meat.

W Food waste Food waste Food waste Food waste
0% 10% 15% 20%
Chondroitin 8077787  799.1%946  7967L853 8042802
Cholesterol 1344%134 1379%19.6 1435x155 141.9+158
Table 120. Amino acid composition of snail meat (mg/100g)
Food waste Food waste Food waste Food waste
0% 10% 15% 209
Aspartic acid 472.8 441.0 450.9 454.6
Serine 319.1 3004 3054 308.1
Threonine 379.3 364.2 360.3 374.3
Glutamic acid 594.9 5575 561.0 573.0
Proline 981.9 938.5 864.3 1,0134
Glycine 312.3 320.3 30.1 327.3
Alanine 355.5 346.1 350.8 35.6
Cystine 1416 108.7 98.3 102.1
Valine 300.8 304.1 298.7 303.1
Methionine 2225 192.0 190.4 182.0
Isoleucine 516.4 492.1 504.2 500.5
Leucine 603.0 593.1 583.7 598.3
Tyrosine 612.7 484.8 5239 542.7
Phenylalanine 636.9 509.5 552.2 5537.7
Histidine 3816 365.6 382.2 462.0
Lysine 349.3 323.2 326.3 331.6
Arginine 665.6 640.6 627.5 658.2
Total 7,846.3 7,281.7 7,010.3 7,324.5
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Table 121. Fatty acid composition of snail meat (%)

Food waste Food waste Food waste Food waste

0% 10% 15% 20%
12:0 0.19 0.26 0.25 0.25
14:0 1.11 1.43 1.25 1.19
16:0 10.80 11.49 11.77 11.33
16:1 cis—9(n7) 1.06 1.25 1.24 1.11
18:0 10.18 12.61 1277 12.84
181 cis-9(n9) 13.13 13.20 12.37 14.04
18:2 cis-9,12(n6) 20.77 17.73 17.46 16.66
18:3 ¢is-9,12,15(n3) 1.13 1.07 1.34 1.25
20:1 cis-11(n9) 4.87 545 5.37 5.08
20:2 cis-11,14(n6) 10.00 9.69 9.99 9.77
20:3 cis-8,11,14(n6) 3.10 277 2.93 2.87
2014 cis-5,8,11,14(n6) 10.69 11.10 11.15 10.83
205 cis-5,8,11,14,17(n3) 1.44 1.40 1.44 1.34
22:1 cis~13(n9) 0.71 0.77 0.79 0.76
22:2 cis-13,16 (n6) 3.99 3.39 3.44 4.36
22:3 cis—10,13,16 (n6) 6.82 6.39 6.43 6.31

100 100 100 100
SFA 22.28 25.80 26.05 25.62
USFA 7172 74.20 73.95 74.38
MUFA 19.78 20.66 19.76 20.99
PUFA 57.95 53.54 54.19 53.39
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16. 48/ 8 Wi & T 2vY A%
AFS bS] At iR Ee B AY 2o AdAdRE nsd 2R, A3, Ak,
) 5ee ¥ 163 ol wigste Fol & ZF My T AT AP A7 W
2ude] AlgadE, 4%, AEEE, 28X A4 AT 2ud Fo YEEY 2

de ¥ 122~130 ¥ 2§ 20~233% Zh

Table 122. Proximate composition of snail feed (%)

Treat position Moisture  Crude ash Crude fiber Crude fat 522:;
TO 18.90° 24.04° 3.72" 557° 11.55°
T1 10.13° 26.68 437" 6.26" 1751°
T2 26.02* 21.30° 4.13° 3.96 1267
T3 25.19° 22.23° 3.75° 4.86° 14.35°

Means sharing a common superscript letter(s) in a column are not significantly

different (P>0.05).

Table 123. Feed intake of snail (g)

Day .

Tront 15 30 45 60 75 90 Mean
o 323 2.03 337 5.02 5.49 5.22 435
+£032  +053  +030 £099 *+137  +081 *+0.72
1 265 273 3.40 6.93 6.42 471 448
£015 +034 +022 250 +120 *155 +099°
- 337 3.22 3.82 6.17 5,59 5.17 456
+039 +033 +057 050 054 £040 +047°

3 401 485 498 6.97 6.69 423 5.29
+042  +041  +072  +259  +142  +140 *1.16°

332 3.44 3.90 6,49 6.50 484 467

Average | 439 £040 4045 167 113 104 +0.84
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Mean

Treat
Fig 20. Feed intake (g)
Table 124. Weight gian of snail(g)
ay
o 15 30 45 60 75 90 Mean
0 331 2.45 2.89 5.65 463 410 3.84
051 +053 +036 +159 +155 +161  +1.02°
1 3.60 2.69 3.79 6.74 8.16 3.35 472
+090 4091 +060 170 +311  +088  *+123
- 2.11 150 1.70 3.74 3.62 2.48 253
£032 4041 +£049 +055 +062  +057 049
T3 357 402 358 6.65 441 9.39 411
1052 +030 *154 £1.16 +144  +299  *£132°
3.16 267 301 570 521 307 3.80
Average| {339 4054 074 £125 +168  £151  £1.02
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Mean

Table 125, Feed efficiency of snail(%)

Fig 21. Weight gain (g)

Day
Treat 15 30 60 75 Meazan
0 1.02 0.84 094 026 079
+£007  *0.09 +010  £0.07 +0.14°
- 1.36 097 101 041 094
010 £022 £023  *0.15 +0.23
- 0.63 0.46 061 029 0.48
+005  £0.10 +006  +004 +0.07°
3 0.89 0.83 109 021 073
+006  £0.07 £053  +£0.07 +0.30
0.98 077 092 030 0.74
Average | +007  +012 +023  +0.08 +0.18
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Mean

R T3 Treat

Fig 22. Feed efficiency ratio (%)

Table 126. Feed consumption, weight gain and feed efficiency ratio.

Group TO Tl T2 T3

Feed consumption IS 4 b . o
(g/head/90days) 26.16+1.74 26851212 27.3410.58 31.72+0.89

Weight gain 4 b N . N . . .
(g/head/90day's) 23.04x151 28.33*1.65 15.16=0.60 24.63%0.76
faet?g effICIGHCY 4'74 _'t O.l6b 5.67 i 0.208 2‘90 i 0068 430 i 0'25b

Values are meantSE (n=5). Means sharing a common superscript letter(s) in a

row are not significantly different (P>0.05).
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Table 127. Proximate composition of snail meat (g)

mposition Moisture Crude ash. Crude fat Crude protein
Treat

TO 75.13%° 1.59™ 0.34* 16.16™

T1 74.45° 1.45 0.39° 1957%

T2 76.69 1.45 0.14° 14.72°

T3 76.04*° 1.45 0.16° 19.33%

Means sharing a common superscript letter(s) in a column are not significantly

different (P>0.05).
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Table 128. Chondroitin sulfate and cholestero! contents of snail meat.

Group TO T1 T2 T3
Chondroitin 80004650  8031%621 79951931  802.6+637
sulfate Y e T T
Cholesterol 12494279  1322+196  1283+221  1209+285

Table 129. Amino acid composition of snail meat (mg/100g)

TO T1 T2 - T3

Aspartic acid 375.0 396.1 386.5 411.3
Serine 256.0 269.7 268.3 280.8
Threonine 3125 324.9 3205 338.0
Glutamic acid 493.1 502.4 4904 5194
Proline 647.6 613.3 584.6 7164
Glycine 285.7 2704 264.4 2859
Alanine 306.3 3120 304.5 3206
Cystine 424 58.1 72.3 68.8
Valine 2835 282.1 2787 293.5
Methionine 949 152.9 152.7 177.8
Isoleucine 374.8 3974 3794 437.2
Leucine 514.4 5439 518.8 572.5
Tyrosine 290.6 3105 342.5 394.6
Phenylalanine 328.0 379.7 3759 425.2
Histidine 2704 4129 386.4 4234
Lysine 269.5 250.5 255.2 2689
Arginine 545.0 503.5 500.5 544.1

Total 5,689.9 5,980.2 5,881.5 6,478.4
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Table 130. Fatty acid composition of snail meat (%)

TO T1 T2 T3
12:0 0.35 0.24 0.24 0.30
14:0 138 126 126 116
16:0 11.48 10.81 11.16 1156
1611 cis-9(n7) 119 1.19 126 1.37
18:0 13.49 11.90 11.72 12.60
18:1 cis-9(n9) 21.35 21.38 1858 17.68
182 cis-9,12(n6) 2141 2168 22.22 20.36
183 cis-9,12,15(n3) 097 103 0.96 0.88
20:1 cis-11(n9) 2.11 2.40 2.30 211
20:2 cis-11,14(n6) 878 8.35 9.88 9.43
20:3 cis-8,11,14(n6) 2.16 2.40 2.67 2.64
20:4 cis-58,11,14(n6) 7.81 8.96 0.32 10.29
205 cis-58,11,14,17(n3) 113 1.22 113 1.31
22:1 cis-13(n9) 0.42 0.48 0.47 061
22:2 cis-13,16 (n6) 1.90 2.14 2.36 258
22:3 cis-10,13,16 (n6) 4.06 456 4.49 5.13

100 100 100 100
SFA 26.69 24.21 24,37 25.61
USFA 73.31 75.79 7563 74.39
MUFA 25.07 25.45 22,60 21.77
PUFA 4823 50.35 53.03 52.62

- 142 -



A 2d 12

W7 g wEe 7 A
GE & PR 0% TEA B 0% Frisd EHY AL Wz
(MRGP)Z &tz w7 2 o2& »7% 80% Z&A £2¢& 47 20% H7E AL
HETE sho] 90U AFHATH e TE FOIMR(E 119 2 FFo| Be A
NEE F7) Aol B¢ WIS WEPHR sgly] WEolch w4 wEn

FolFe dzTol vmae) Bl $2& g wgod AW B £FL &%

X

AP N W AELEF(E 18), FAFE 19), AREES(RE 20) R AT M
4 6)F 2y gzge v P 5% FEAM FeAde] AFFHA e ML Ih
' fFode] ddth WA wa mFelv uPteze 2Ude 7€ 7 UE R
L2 AgEY
ANE 28 F 2dd 7H BUE BASAY. #8, o, A, B8 S¥E
21)& diz7ok TR Aolst AUt
Zezold FI(E 22)2 wWiFAE FolF, wE A FolT, v FHolT o
gron w7 FolFtet WjFAE FolT Tole FAdol AAHUR.

16709 ofmliit FaEHE 23)& BAY AF AT e Aole gl Aoz A
2500y thet aspartic acid FFE TR vl o B
2Ud S AW FFL 1% NoE AE JF A e floy AHNHE 24)
& AT E o7t Qv A2 AHAG. ol Avd & AWEAol BE
7t & A TAIGE 98 Bxg Aol EapA W dlaste 2ujgE @&

o] 54 Aoz ArFHAU

o)

2. A&, TFE AL Fol A E

2ag o8 E3#(Thompsond}t Cheney, 2001, Martin Downes, 1995. Murphy,

- 143 -



2000)9ll 23} giant African Land Snail2 Bl F3 o B SA 2UdL Fo] ¥
=4 9¢ F 93, FF AR 20%9 54 9 AR 80%E HUMsle Ao ¥un ¥
o2 B AgIME WF 9 40% W7 40% Z ZgA 20%e EFT g ¢
2 HF d 60%(mSE o HEA VG 20% H7D W 20%, ZFEA 20%E EF
¢ ALRE Folstdth

ZA AR AR AEE 25)¢ BY 993 £E& AR FolTdA o ¥
k3, HE FHFL AxF FolTAA o BT

A7 2vde AR &uF, A AFRAE, AE VI T AT UEE X
26~28% 2§ 74 BEE mF g FoldE W B 4Aol 4 ¢ ™
Ao ARHAT. 2 WFAEE Fold dETRUE Ao EoA Rez
AR E

2dld 7R e F&, @9, AW, HEIHE 29) ofr =i R A FFH(E
31, 32)& Fo] Atg Tl Zel7t fle ALz ARHUH,

go2old FH(E 3002 dE2TFEAIR) HZ ALFONF 2, & 5 o)
Fol 7oA o goen dazTe & Ak FhdE Feiel AU

3. 2548 AE Hol AN ¥

NG F2EABAIRE T & EHEAIE FolTE HRTE 1 &5
AEA R FEL WPAEE 10, 20, 30% A/HE FE HITTE FAUTH & A
Tl 1mtEle BT AA AF 1g~23gUd A& 20vkeE 4 Po] 5HHE A 90
4 % AHEET

ANEdTe Fol Al AR EMZFINE 3308 BRY dF §F2 @A HoHE
F7tell wEkAM 4.92%c0M 558%7HA FIFAAL B EFHS 12.65%014 0.44%=
Zarsgen, ALgEge 1.98%ANA 1.79%2 i HZAs4

Abg THE 2dlY Y AtRAHF, FAY, AlR 28 R ATHEE E 34~E 36
B a2y 8ol ek o] G2 SHEARSG LFEATNE FolFd TAA HF AxFUL

_144_



o WiALE 20% H7HT9 30% LT T 5% FEAA FrelAdel AFHU

Y 9 AFHIE W AY JRA 0YFE dxzT7o wWidAE 20% 3R
30% H7FFdel AFE A3 Aol RAFI 2y o] HluH ¢IF
WAL 30% H7HTFY HE AFE & A T(E 290 WidAAETE Fold
T FEAFA v o 9g MU

AN 85 F 448 AP 2vd &9 @9d, Ay, o T 4 AR
37, & 38) & NPT Zole Hol7t fdievt th& H 1AM (Thompson# Cheney,
20019 2uld 7R dulA §3F 16%S= 4 2ozt AN

B AYolA o] 83 FSSAEAIRY BF A HAAIRE Atge 42 Ha dA7
Z2) &ttt webs 2gd $7ZHCroll# Chase, 1980, 1977)9 &3] A& 2o} o
& 2UdY Ho] gAHoZ B w E AYA o8¢ F&EHEAEE 24 A

BE2AN HHEA F& A2 ARHUC

4. Ma Fole A3 A Y

2Uge Fol B =4 Udg F Hu AgHoR FAEL ol EHlEy] HEd
AHS A Oge =4 9 ARE Folste Aol w# A= 2 (Murphy, 2000. Dick
Johnson, 1995), £ Alg FoME w3 U& F AIRE 3 =8 wWHAEE H
7} AFRE e AP 3T

E 4o)M gt Zol Axet BEATE FolF FE dxT2 8, WMEARE 10,
20, 30% H7be FE HlATE dto] 90 T AMF3IATH

Zt A d Fol Alge @A, A, HE FFHE 392 A R uEAE
§ & " FRHE FHE B

N7 B Fol Atz AHFE hR2FAA 71 AU vnFtele Hl&
@ Foz Ausdct d2T9 vaT, HuFg Hlatdede 5% FEAAM F9
Aol it

FA 2 MRS PN 2Ud e Ax FE S0l WidAE RS F

_145_



ANE & AdERem Ak 50% WFALR 30%e HIME AT FAFLS
3215t160go.2 WFAE WoR AISEHHAS W FAF 3287+3.06gst U 2
3}& 2& 5 AUtk 28U ZEASt HaTE Fold T AFE AA 15U A
UHEAREE 3o AdFHn 4% FAadE /tAee Ao2 ARAJTHE 40,
41, 42).

B AYe A72 Hol 2Ude 54 9 Alg o84 F7] WEA $-uE
9. A% #d JEFT Y MR 2HF R ALY WEE AsMe 2
A ASE FoE WEEHE ALFE ANY ol &t ASstE Aol HEAT A

o2 AsEAUY.

RAE o &4 BE A
42 AR pusd 2 & 530d A244T ARLE L Fo] FAdE A
o2 AmHel FrAAE Bel A22H BTE Bol AWam, AHANE e

ALBME ) EHAY ForE Fol o] &g F2F FAE @] AP

o

s

N

R

FIE RAEL F2E B5FVE F& FE WEAE AVIEEM BEF

MBS F AER S YES MFARE 0, 10, 20% H7Istd AE Atrz2 FH]8

7 A @ Fol Age B g3 AlY 73 F AR &HE, SAY, AR
&, 5717 AF ¥3E ¥ 45~487% 1Y 109 2on A¥ F' F 2Ud 59
Ak 2 Ty Gude oinmit 2L 24 ® 49 R 507 2o

Fol Atre @A e A A7 A wat 27 159, 252, 3.37%°IU L,
Avt, FE, FE FFL Fol A & A7t YA

ANELRFE FEE 0% WE AR 10% A7 FeolTFddA 1¢tE 7 B
3860go2 71 Bten o g 32F 60%0l wIFALE 20% FH7b7h 37.94ge

&

E BRI 2EFY

Folg T 18.05gL & M H3Uh

- 146 -



e FEF 0% WAAE 20%E Wrstel FolT ToA MY Fhow 7
2Ewe Folw AW 33 Az W@ AW AN 60U 3 AEe T
QLTS

detR o 7t 44 AtaxnFg R AREES AR Y YN A9

t Row ARSR B AYINE 2dde 4FE FF FAEDH 2EAVE F
g ToHuTh MFANEE Yrhe FolTA o Tgon Aol YTyl F
3 we YREFVE Folg P Aol AAYUT AN 7+ wol whA A%

°{N

kA =i
NE F8 F A 2ude] MR & 8 ALE Fol kel Aelrt fle
o2 ArHYW oje FES Aot g u A A dAT A =48e
Agte Ao AsHAY.
Ao A%Z B B92F FAEReZE Aol AAHIR BHE NE F
20%

FEoAA H7t

o

@7t Bzl olE2Ritt Atge] 71EAE ATV AME

e Zlo] L HUH.

6. EAW G olge BT AY

gxn 73 0% ZEAE 20% H/HE ARE HERTFRE I3 HET AR AL
£ 10, 20, 30% H71& ALRE HEZTE 39 AP

Zt AT d Fol AR ¥, v, A, HE FFS E 5l Be ukg
Zo) 83 AW ke Zhzk 59%~62%, 0.80~093% o2 tiETFu vla Tl v&
gt wuldy) R FRe i HriEel FUbel wekA #zZ 547%00A
498% 2 9.98%NA 1262% 2 HAadAY F713kdoh

90Y B AFANS 71 F 159 with Alg &AM FE AT AF A 159 B
S AYsne AME7IZEe] FUHEIEA dRTAAM HTh BlIFM ALR Au]Fo
Fhstgem 22 VM E FoAHol HEHE AT

AP N F 2dlde FAEE BE ArE A o Aol FY AdEHAL

- 147 -



M B3 g FodNe W(E 19)ET gAnFGE FojaHd Wit 4l o
FEH Aog ARHE v 2vde o] B ARE FopA &2 Ao A}
BHAUH.

571 2T vEZTFL AAREE(E 549 A FdL fed AxE
A7 AY Hrge 718 9 AAREE] RolAE Aoz ARHAEH e A
29 9% FF gEHE A2 ARHUG

29 118 29 Z AT 4 Fol Arge] wetA AZd zelst e A
LR T

E 559 56& AE Fa Fo A 2uld R dNAETR on =4S
BN e YT EolM RE uiel o] AR FolTe 4L A
A gren 2dg HAR 8 % R @9d oinjxid 2L E AR
A fFAEA T

7. A&, v, ¢ SABAR, @AV % v AY

EAge A, %, @S E, gAvZY Alg A A E golruA FES
AR 40%0] BEAE 20% HF/rE AL, WA, FeSAE, gANGE 47
40% ¥ E3std FoldtH

NP Mo FeLAEL g FuU AZolN WEHE A& FANY dEE A
glal A o] &3t AT

AT W Fol A8 AMEAHE A & F 57A B9, N5 Alre E
g@e nZ FolTdAM o HAUd vdld FF& F&EAE A, AYS
07 HrhFelA, FEL Ax 2 4E HTAAM MY B2 wE S A
g@o) J1d A ANFYTY Fol AARE Ad: A, HRE AU AT Fol
Ara Tt

AlY 717 & Fol AR BT AR AHF, 2vd AF FUL AHREES B

58, 59914 Zth.

1

- 148 -



AR AN FE HAE MY FolM 4951ge 2 4 wkew mF A TN
3194ge.2 713 HU 2 9o L4 E ArbTe EXAd WhTe A7 48.8%
gt 3941gR oy A FolE 5% FEAM Fedol AAHAU.

2712 2dde FAE Ad 2 FEFYE H7 FolFelA 47 28699
2882g 02 7} FEePew, O dge2e gAnG, nF F7 ¢z FAHA
o

ABEES U7, 2AZ, A 2 FEEAE 02 wtoy 2Ud AS A

208 AL 2Ud 4Fol7] HEA 2 Hols AgEE HelMRgE $4 7]
340 WA nelEojof & Aoz ARHUG.

B AYe Fol AR 7 ¥ 2dde 488 29 122 Uik Aie de
2488 HA® FolTE UF R BAEAE WG FoTAN noh HY W
AFHREE ¢ = AN

2ud HAE Y S, v A, N8 $HE 59 Fol As Tl #9
Hol igleh, EEzolds TU2HES 2T &S E 60049 o, EolA
wE o A4 W7 Fol AR oM 2Eaold ¥do) s Wkon FdxuE
e 18 AYT

oAl 9 AMA 2AE E 617 629 ATk HelTel 2 Aol= giAch

B A9 A% Fol Amd 9Ydrte NgeE 98 AR 9Pt med o
21, 43¢ 1A 9 29d AR2A RS 9 Nge 34 A2E
hete RolBI ARHAT

8 Ak A7l Y AY
Az 4A WAPE FARA FES NPARE RE2TE 3 G2T A= A
A 40, 30, 209% 7Sl MLTFE ATk Z AT Fol AR 4RE 2Y
wuds Qe Aa Wrhgel med Ay JRS FAAATHE 63).
gxred 2dd AN AZFE 15goIx, HETY AN A TR 40%o
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AN 40% T 1.5g, 50%° 30% wi¥T2 1.3g, 60%°] 20% WS 1502
1A A FeAgto] 02g9 zol7t AUE ¥ vhE T+ 2T Zshrh

g ol 157k 4 5RHE XEstged, 909 T AlY AHSEaE W 4 AT
Fol At AR AN #, 2vd FAF R AAREELS E 64949 Zh

AbE 2RFEE 2T 5086gez2 7MY Mo, ALRE MY Bol ANE T

l

= HIALE 40% A 40%o 2 wiFgd T2 66.16gelt. ey gz Tl vl
T3l oS U

FAL F FA R BIFE MFAE 40%) Ad 20%L A FolA 2849g0
2 A Fgoy O ggoeRe 26543ge 2 ERFHY. 2daE Aik 30% HIMFE
23.89g, 40% 7T 2049g ol FHol AR T FAAEL AMAk 40% HIMT<
e 7 FoE dAHALY uzTFe 30% HIT ® 20% HrFFRE it

AREEY 2TV 0452 FRT vaT FeAME AMA 20% H7FF7F 0552
tha "ot

2Ud & drk J&H opvlmal 2 A 24 A @2 B 67, 687 2, &
E2old ¥HHE 660 MA FolF wEtd FUE AT WMPAERZ AFST Fol
A Mg Ao 2d28E §FL MFAET Fold AFTFAAN ME 5L fe
B
= Ao 232 B HAE HA WU AASEe AE WFAE LR AS

e AR 4ol gidtu T=Rold FIFE © Frhete AR AU,

9. ZF o8& AT AR HItF #F MY
2 APl A o] &g R A& JIFAEEOE AFAA FEL e A
& THIAAIL, AR AEE AZ AFE EHEA o&ad WA dres
2zt 50 ol 5022 wige AF 80%ol ol & 20%, 85%°l 15%, 90%°l 10% Hl-& 2
Arbste = AlRE g3 HAE 30%, TEAES 20% A F7tsAo
Z Mg Algddd FH(F 69)2 ol HItEF wEA FUMERn Mk
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o} §F Hrhde s #eldel AU

A 3E FHFE AR AVFYE BE Qe AR ARFHULY oEE H}
& T ek G FhAE Feidel AU

o HslFol NZ & 49 AIRE Fold Ad AEAnF, FAY AEEE
(F 7002 o8 H/l7e] Fo4LS iAoy AR &HFS R 20% H7FolA
M A o 9 AT E FAEAY FAF £ 20% H7H(19.25g)9 A
71 Jyron o 10% H7HT 2838g, - 7 27.66g, 16% H7HT 2613g T2
2 FAFIAH.

AUl MR dnt R F dud FE DR o 20% HIFFAAM b
T EgRoY e g,

Fo2ol’ FEE 72)& oAF FHI FolTAAM 7919mge 2 M Bstoew, &
HAHE FFe B 20% F7FFAAM 1504mg L2 7MY ®eol HEHUG 2uld
wal o] opm AR (E 73)& EAME AT prolinedl A ol & 20% HIb¢ob ©hE
AYTFRG 2~3u) o BRoer ARz (Th)AMe §40) fle A2 ALEHRA
=3

E A 202 2Y 24de 8 AAE Hedue v FEY HelE
#olgtm & o) 43R & Aoz ARHILH duld BF AIRE ES HUY
23S HMEE 10% £F°] nHFHUC

10. ZEA 23 F7Hg 28 A4
24Ul wlgAEel ol FAROE M F2% A2 ZEAPa drh(Martin
Downes, 1995). Z¢ol 2ud AAd 714 98-S A ade] He AL 24
o shell& Zgo] FAHRR 2vde] 4%E Shelle] ofsf o] Fojx7] W&otk
(Anthony, 1983). ZAle] 2&d shell FAE A BFEAL < 40%4 b waty
tEel Zeg U/ 33, W AF F RS ZES TIFUA R Aol
AAHEA7 1539 25 FA 8 A2 A e
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ZETE AT MM, F97HF, B4 & Tl ¥z ¥(Thompsont

Cheney, 2001).
Aol Xe 2ud d8& ZFAZ ol&de HF¥Y BTE o&3ed H7L

F& AF 50%, FFHIA 20%, Mi 30%2 WFF Alsd ZEAE 10, 15 20,
25% A 7tslA o

Za Wb £F ¥ Fol AR AR(E B KA ZFE AVgd ues gdd
3 A S 7.48%0A 5.12%, 4.29%N A 355% L2 747t Ao, RS
1239%0 A 2671% 2.2 F7MstArh 4 &L AT FAY FA40]l HFHU
o

ANE 71 F ZF AT AR 2HF, FA, AAREES E 760149 2o AE
T F AR, AL AREE FL AYTE BE 20% AJMTFAC
d & YU E(E TDE AR Fo] el Fr94S AR HA goy @A
dFe ZFA A7g wmEA gi FIHE
Zo2old FE(E 8L ZEA 20% H7bTAA 8145mgloE M B #
4L ARk ol =iHE 79) R AN (R 80)lAE FolAol LAHA &
ket

2 A8 292 2d 24d Agde ZEAE A2 20% FEAA HME |
A dEe] fle AR ARFHAUAT.

2

ok
&

>

11 ¥E5 548 A7t 88 N Y
$E VM T2 AL F5 Frhe F QLB dW MM E AFHE
o2 We FE F YHZ o)L Yo EEF FAEL ExdAM F& F&32
Uee AFEE gz o
3o 9 2= 2udlde] Folgt Yol F YR IxF M EEE H
I A@t}(Encyclopaedia Britannica, 1971),

B A E AR A HEEHE EEF FAES 2dd 73 AREA o0&

rlr
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Al Fol AFE AFIHAH.

ANEFE FEL MPARE d2TE 33, d2T AR TEF FAEE 10,
20, 30% #H7}g FE HlLTE AU

AT d Fol AR &, 9 AW, JEE F/Y FHE 8D, T8 ¥F
& Xx FAE Hrhgd g Frhado eids Ay 4L TEF FA
vl wetd A2, HEe WY St wet FE AT

AE 717 F Fo) AR E AlREAHFHE 82)2 LEF FAE 20% H7FTAA
A wken, ZAF =% FA4L Qov 20% H7brAAM Fxeuc 2dn
o] A}5 Y AR B&d JAME EEEF FAE HMFA uA fdHe Aoz
A8 E AT

2dd & YN R(E 83) F U #FL IE=FAES HAE FAM K4
g Zrhskdlen, AW, ¥ gFde A7t i FER0W U FHLHE
FHE 80 EEF HAE HJ A 9] ge Aoz AgFeH, ofvxit
(F 85)& tjzTFoAM Bt v ToA Fr7isct. AW FFHE 86)AMe Aol
7} 9 Ao Al H.

B A 292 B 0 IEF FAEL AR 713H 2 2vd S2& HAA
4 AR AEHALH HIMFE 20% FEl LAHAT

mE
o

12. 53 RAE H7h A Y
B3 RAEE Hd $B MM WEHE IFEL H2E 29 4R

& o889 7154 FAES AUGTA AAFAE AMAZ o) o] 4H T 3tk

B ANYAME 2ud Age 7154 AN L 534 JEo] 24U & HXE &
F& NPstnz =27 Agd 534 FAEE 10, 20, 30% H7HsT

17o] 150ke) 4 3we 2 90 3t AlY AMSSYTh AY A%e E 87, 8% 2
Y 170 Uehiich AlY AR duYE &4 d3E 2E SEEFE 33 Y
2 #7hgol Wby F/hEdch 37t 89¢ AR SARAES ol VA W
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S7] WEoR AZHNUY, BuATH AW B4 RAE WD BN Fa
W] RS ZrlSo

NEAE Fol A% ARAHFE BA FUE WP weA AR, F
AYs} ARLES BoAAT
2Ug &0 QAR SAFS Y wUd FFL 4 FUBE WATAN F

7t ed dzTe HluF(HAHR FYgdol FFHANLH 30% H/bTE o
ZTRT o 4% 9 F7HEAG. AR FELS dE2Te BaTdd FAdol ;i
=2

grzoely FH2HE FHE OE dExTRTE AT o SH=EUD
A obr Al FF(E 9NE thRTolA Bt HFTFAMN FHEA e AWAHE 92)
& Z7 Aol AFHA @it

2 AYAHE RY =3 B8 AU A AL ta FAANY 24 A
He Rez AsFH,

13. 719 #7} wse] B AW

Mo A A RAEel gol wAHD £4 24de HxZFE 2 olgsimz
(Encyclopaedia Britannica, 1971) 719 #7717} At8 9 7134 R & vAE &%
g Agsdn.

48 mlelg gol 19 W DA FES AFARA 10, 20, 30% AT

YzT % daFe Fol AR YNHARS E oM RY £E Fe v As
gol Wt F7HREen ATl S0 UYLk AT AR SRR o
270 vE Be A& v 37 WEA Aoz ARHUt

B APE v Wby A Fhsgen A Gwe = Aol gk
Aoz ARHU.

@ ol 15918 4 308 Aelekn 0U % ASE AH 27 % ML AR
2% 2dd A% AREEE ¥ UM HE AR AuFe 0Dt
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webA FrhEA A 20% H7bek 30% HUhTE diE:Tol Bl Fo A 9
A AT

FAFAE Fofdel Aoy dzFe) Hla A FFeA wgken AgEEL
g A7 A AFER e dzTe vaTdde Fdel HFEHAH.

29 188 NPT AF AgEAM 27t Aol FdFE YEAT

A g 2ud &9 dNAPE FA ge BYE £ FFL AT 3 FAA
o] giglew, dulAn HEL FAHE AAAT W kAN Frtat g

E3 A FFAME A9 AR F AT dETeA {8 BE B
on HPE FoAe ARy HubFd wEA g PFihde S HER
oh,

2oy FH2HE FHE 96 Wke v HUbTolA 2 of 20mg
F2rek .

opml Atz X AHE 97, W)l UM A ofv Aol A dxzFEY HIF oA
Z7ret e At Ae dxTek vzl AFelst i

B A7 292 29 v #Hrb A AR AAEA kA Als o8 R 53

dME Mdse Az ALRHAG.

o
o

14, v17 A7} ol & AFe B A Y
e HE EAY o dujs el He FHAA 24 e FAEE E0
o oF 58%7F AR TR FTh(E, 1994). 20004 %= I & AidFe] 679% B9
Zotstd w7 AAtEE oF 447 B ol& Aoz FAAT(FAA, 2000).
ue] 4Ee EF &o mA t2Aw f3ely W&l W 58§ 2o
B Bxst Aite]l 7] WEe A% R Ay wEpMe Ao A4l
HA =&H7] & 7t Fol Al F& slojo} & Ro 2 Alg ¥ P (Brookset
Lumanta, 1975), & AlgdlA o] & w7}, A, Wrjgo AP &4 AH(E
998 Hol® v WG R Wl wa Aol 48] oY BHEE & T UM
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o wetM iAoz gl AL WA WUr)g&d wAE AUtk 2uld
AEZ o) &EE Aol ANAHY ROZ AteHol R 149 Zo] MiEd A8 AR
2 EH3A

T AR AR dUNE BAXE B 100449 2o Be BAgE EY
o7 A7k webA HEDR Ao B Zolrt S-S RHFIUT

A A Fol B 1.66g¢) 2uldE 179 20mke] 4 o] wixIste] 5RHE Ao
2 909 2 AMgEgeh AR v, AT, FAFE 159 v FAsHeH §F
23E X 10691419} 2t

ANE A7 W AR A #FE dzFAA 2 R d7bTelA o gsed
20% A7M7 2FHAE 5% FEAA Fede] AARHU

ZAFAINE Z2& Z3E bl a2y Alg ZeddAMe vl Aok
A tha "ol

A&48 HAE W 2ud AN IRPE(E 106), EE20|HF F2H
E(E 107), obvl:=4H(E 108), AWAHE 109) ¥4 ZA3E 29 A4 E T @9
& U AAET R A g FaEgen, o 9 JEF E=20d, €&
B E, obmlil, ABAF #e iz Hlam T, HETHY Zol7t fle AR A&
Ao

N 232 B n2e 97 9 2r1&d £t 2vd AlgR ol8¥ H

AAE NANINEN Sdole 9% FA &E A2 A8HUT.

15 &7 4 gesdE 54 2 Fo| 1%

Yt 448 25 54 ¥ U 48% AuINas BE Qi Ao
ARAE Be Fo degdgol MEsn, exdel: ¥4 0@ WAoAA B
FEol 47 A8F EAZ A7Hn Qe el

A 10 S FLSABFE o} @ A Eolx o F A Mol E
of AEANER AREHE ROE FAHY HA2AE A5 AYEAZ FEEIA
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Agzel olg4g MIIE AFPA RoE ARHUAHELSAE AZLdATE.
2001).

deggo] A4 AEA o2 E AEe F234EE VY AEE
ol o]l g tsAn EARS g s

#A% FeeNBE ME T W2 A o A2F, IF, 44 2 R
2R3t 2AFE An E 1109 o] AMAFIF 4290~49.13% 2 /HE Bm, g
o] FHE 3508~4242%, 2L o} F L &FH7F 11.60~21.06% &l AT

FES AAs7] 8 1Y ¥ 2o st 22 W F ABIFA vt S
2A% ATHE 111) d¥ B LS 8 61.82%, ©¥ A 1682%, £4F 6.05%, AW
12.329%, 3% 299%°clRom FEL 054%%th o] F&IAES ANaR &3
o,

2 A dzF Age ZF50E3E 978 10 12 &) 50%° diFw
10%, A& 20%, 24 20%2 @ADL, MRIT A FF 40%0 FLEHE
109, 35%°1 15%, 30%cl 20% ®vl&2 wigsdch 2S48 wiF vl& ¥ A8
Arge] YErgE S § 11241419 Zr}h oA Y diExF e vnT tdEe 794
o] AP oY FeSAE T Pl Fodde] fle Ao ABFHIAG

N 71 F 7Fd FAFS HAS A% E 1149 29 20904 Be ove #
. AR ezE BAH 4L Aoy AY A dFH FE AZA AT
&GS RS HuleA G dXT(0%)] HlE MrpE vl TFAA Fol FEF
ZA 8 71839om HEE Dol 15% BTN o e Ao AlgHY

&g o

M

20% A7}t A @E FAE Uehded ol dEEdE T ¢
79 Aoz AR HATHo], 1998).

E77 37 g 26 Fe dxFdEgE &S E HUbTAA o Bl &
Bl E 5L Frel Aol A H A

T A AH Fe AY A d2RE 158 A E dETel HE g2 e
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jt

o]t MAHom AIBAHH Fol FL& ALE RYrh URTFO0%) F
$ AdtE oz dARA FAE 9 FLFAES WG FolFAME BYAA
PEE Z7 FAE JeEhi

FLSAE AUt £F 82 BE 15~30974XE 10%TolA, 30~459F 45~60
A 15% H7bFAM AR A Fol FRow, 60U o) F BUAAE 15% T}
20% TollM AH Fo] Fo

75NN YA A AP TAM AH Fol At FEoE FaFJed 2 of
EASEE HA 297 gge] ZE 2dd AS 4@l By HEA Ao
2 AsdHAY

2 Y MEAR FolZ2F dRT(%)A

ol o ¥ ALE ARIIAY ANE 73T

' A7l

Hoh Ge g PPN AREE
FesdE HhTe 2vde PF
& Zasd deedge 7540l

z
A

re

Azo) 186go2 A4 AZe AW £&
AHE AHd d¥e 2t Aoz A=A

deedgel 2Ug JlE4e] HE 4Fe mAE a0zt F¥ (YL
3 AR WAH F 299 Aoz ok

sude F44elR AT AFHY AL HiAT B3 FRe AANA Fe
S geh(ol, 1998). WM wAY 2e Yo
B8A g Ao AaHU.

20 &9 ANAE 3 AR AYFFoIAqLo] 10% AATE Adsn: 2
Aol7t e RoE AEHNL, Bozold, SULHE, ok B AW 3
ANE H2TS w@P AHol7t it Ro2 ARHUTHE 118, 118, 120, 121),

gAY Av%z 2W W49 B desNEYHEE 2¥ %3 WA oo
2 AREAE 38A gL Ao ARHY A7 A 7 £EL 15% $Eo
2 8t Ao BPAF Ao AR

o
1o
o
do
A
o
o

299 AR2ZA 3

16. 98 At wWidE R 2vd A #8 AY
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27 A% FAdE AU AEALe] Frstn 44¥ £ Qe AL 29
e g4z Bolold Mg 4+ vl WEelt 2au 2WYg AST Hele
Baru sk A4, 28D

#9g A we & @71 W ol AWy A%
Hol Fow 4ol FY &

A W8 AIRE MAsl AR AEEE WA &
&Aoo g AaAgE WEgsE Ao Fa3vn Azt
R

2 Aol daAtE WS Frbe Al g AE7A AR AR
o] Hi e

]

27
ToSl WigHe @A AN ol§sE AR T Fevl, TIS WA Agd)
gAY WEo] WAwe frRes AR,
T2 Mg MAAE B 97, B71E, ALE A7 wFE Aoln T3 #
FE WgARE RAGS e,
2 Ae 7 Fol AR AR B
T2 WST7} 2602%2 7H Wekow, 2HE,

I} 74zt 26.68%, 4.37%, 6.26%, 1751%2 AT Fol AR % 7/H4 B
e A

NP7 F A8 AH e ¥ 1237 2ok JhER BE HAAs AEH Fel
o7t Gtk 607X E 649, THYAAE 65022 AR AFH Fo] TS L
IFREE O A o #AT A& ¥ 4 AT AT BE T3 TN
B.29Z 714 w& ALE YEidH

FAFL ¥ 1240 YEhUTh IEE BE 459745 fexst /5t 609
o] 57022 7} ol Frlatgen 1 FaE 7593 90U He o i
Al TEEZE Tlo] 4728 71 @ol Frlstdth

AREEL E 1259 JvEMAT. 71E2E 15697 609l Zd 0983 0.92%
woton] MaATHEE TI 77F 0942 7b4 A deuilch

AN 71 & 2UdY wHARAE 2E AAREH 4Hd7A e dA 2dde] U
o 609 E AT AAH LR HAE LS BT 439%A T
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2UYd §9 UM E BN e ¥ 127949 2ok £§ FFe T2 M FAA
7669%% 7bF Bsgtow, I 2+ AT Fx7E AUk 23 =AM,
za9Ae TINg TN Zhz 039%, 1957%E 713 Bt E=2ojdd E¥2
HE $F(E 128)2 AT 1 FAFEh ol =A(E 129) ¥ Methionineo] TOT
oA Btk T1, T2, T3 FlA 53 Bk AWAHE 1300 A3t Aol7t fle
Ro2 AR E AT

2 AY 2982 B 2dd 43& ndE W T1 A&7 7P ¥l ke
T1 AHE9) Hifte R AlRZE FEL WEAE 50%, P14 15%, ¥ 15%, 2F
A 20%QTk. 28T T3 AHRE F718 ARECOE 43Aed Wigs € AlgR
= AR 30%, W3 15%, A 20%, thFE 15%, ZEA 20%2 wEE RN
o WM A2E AR F Biete AL AFE AAAD BT ol wEgAEE
WAAZ £ gU7) wEe Aadn FAhagle] fdE Aog AEFHAUGY.

Y #77h of ARFoER HXALEd BEE A ¢ B EAE AET
F AU

17. 3 29 A& 4 R A%
S uate 2dd A B $8 HE ZAR vtEE AS 309 R F
2 94 2 99 99 1A 71 A8 2 g7AY 54 Bk FA R A A G
109 F7b7F Qla, 2 8 Ageze g FA 14§71 24 1A B0 S5 9%
G 270 Bk A FFA A ¥7F 54 Aeg2 AT
AL BE2E Hdats2 gele U, Fo| AAREE FES WiFA
88 F A82 39 0, uA, ZEAE A7 ASsT AN
WA o]f P KEOTE F2 gr|agos ANHIT YRE ASEIIAA
AAHez Rz YN
NG A&7, dAES, 32 2 A4 E JF53 vE AT Hol &
tom 53 2Uge AFARY Aol EHYez A dyAARY A0
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A F3 8&FHUG

2dde HFH 7k F AAY ndNd HEQee F, 1994031 F3 IF 7|
£ 2 YA 3 F=ZolHo)(Krueger T, 1992. Pieter, 1992) o8& o4
AEFNMEY oF R Yol ARER AFoaE $583, AIAFAME &
Hl&o] F7tete FAldl 7] W& 2Uld AlExide] FRE LU EME Al
SHgo] % wotn AAHA,
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TN BAE 2 FeSHES 08T A gEe] YA #F AT HAE
Pa7] e F - WY 2ud ASEItE TESHAL, FAAR 8 ASERE
ZA 8T,

a2 olgstuA 16719 & Ao, AY A%E gt 2ol S ¥FHAT

) A7e wE wgez olf¥ W AR &4 ti MAENeW HIMHL
20% W R ste Aol HAS}AUH.

2) M7 R 2E Ao J1E o 2ud Ko ALEHF E AYY 24 ¥
& HAE Aoz vgyrh

3) 24d &9 B4 AXNY neddeln E=2old F4E 800mg AR o
Z gaetn, A FFL 1% Weolmzg Aud AFozMe AW HHAE & 9
o7t 98 Reg AR EH

4) AAd 9 BE HJaMe Fole vZ @ BE W Fo] Bt Aol A=
k. ZElv AAFE 2UY A AFEY 50%014 H7E Al Aol AR Aa
F oFole A% 2 AREEE 13t 30% W9 FE] AFHA.

5) N g8 AlRE 71540 EolAn WFAtE FolEt Aol doiA

2vd AFRRAM o] fo] AR &L ALE FAGHUT

6) F2F FAEL Add ARY NEAHE AAAND AR ArHY BEF F
AdERozE 2UUe AST F UE Ao Jeigten] =& Ax R WA F
ol A AlFgAAE EAT

7) gXH R gxv g Ax Folv wF B dang Folrrt g AHA
o gn AgEAe Folv 4%& AdANRAT

8 v, Az, GLLABAR % ARZE IS A A2E A7
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AHSERE W7t 7 Aol FEIAUT wEA 2uld A A Aol HA R
ALE Foldte AL 2vd A4RH 52E A A2 ARG,

9) @A HIMREAM &L HIet AEE AF 2Mde T ARE F
oAl e RoE vERew, ofg H/Y W 10%E ¥A @€ Aol uEF
i, oEHTE wA R dFe] d¥FId FVEEM H ¢ AR W
Ao

100 2vd BFe Za FF ol 457 fEd 2Wd AR el A3

Zo% JRoze I AEon ZaA Hrte A MaFd Ha2® 20% FEL

1) EEF 2A2e 24d A g 71347 $3 AN adHog o&d = gl

A R AeEd A 2 ZER0” FF T SAMNH

ol 32
lo
2
2
o
el
N
N
fr
0.14

12) =2 PAEE Mg o 2de 432 AEFEA @y FE2old §
F2 FrMAn, Fe2HE §FE Fadfenz 53 Bde HAE Lvdy
£3& MAAE Ao g AgHALH wgHItE FARE BA3E BT

13) w]7e Aol 1 BXES AWite]l o Atdldl 4A =& & 5 3l
UH GEt B2 @i srtdMe b AAREAM o] o]&st i glon, & A
¥ A3 A AaPe 20% FEAF AR W7 SEOI,

14) 2vld& Fzho] uf 9 st W & A& Hofstr] WEA 7HH 2 &4
Hod wWE=e SAES & doe dEAAN F2E Aoz ARHILT,
F AaFY 20% =7t A HIL sEAH.

15) 2vld AgE WFgd de g9 7134, 4%, A R 538 a8
wErstefor & Zojm, B A9 AARE FHAE HAZAE 1S5S W¥ AlE
30%, "7 20%, W73 2 Uyl AR 30%, AMA 30%, AAT FEIAE 20%, =

o

e

L

% 2 Ba wAE 20% wuy BANREA NA 2 g 15%, g SR
g 09 5 £3 A4 W7 AREE 15% £FANA 99 §Fe nestel W
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ok & Aot

16) FY 2uld ARFol AAE 7154 WFAIRY A&7 i) 4E H
&30 Wojzla, AL #E Aade] AgFHolR Rz 24 IS 4FA
AL Agen &4 AN HE ARMYE R AGEE AadE AAAAT & R
2 Alg g

17) 29199 43 7t 2e AN 1d9d HFolx 53 #F v R A
ggd EARHQY E=Rodg vy §HIATL o AZEE JFo2 $o8ta, A
AZANE 2HFo) F7tste A0 A7) W& 2Ud Agade] FF-& 57

Ugte] AHd Ade AE AQdezr §4 4Hg ez Addd.
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