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BAE R AR AT RS
o E At 4 £ AT o

b 3 d B 10096 4 1 kR Fp 2o A2
et > @ 2 d W ERaF EfriRRLE Z § '“E‘H‘—”
kenif o @ % g F R e ¥ (shafts) L3
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— R RR|
10xHBSS( Sigma-Aldrich» Cat. No. H4641 )~RPMI 1640 Medium( Gibco™ Cat. N0.31800022 ) -
Freund’s Adjuvant, Complete ( Sigma-Aldrich » Cat. No. F5881) -~ Freund’s Adjuvant, Incomplete
( Sigma-Aldrich » Cat. No. F5506) -~ Ovalbumin ( Sigma-Aldrich - Cat. No. A5503) -~ DMEM
( Gibco™ Cat. No.12-100-046 )~DPBS( Sigma-Aldrich > Cat. No. D8537 )~ ConA( Sigma-Aldrich>
Cat. No. C2010) ~ LPS ( Sigma-Aldrich » Cat. No. L2880 ) -~ Thiazolyl Blue Tetrazolium Bromide
( Sigma-Aldrich » Cat. No. M2128) ~ Mice Total IgG ELISA Assay kit (Invitrogen™ > Cat.
No0.88-50400-22 ) ~ Mice Total IgA ELISA Assay kit ( Invitrogen™ > Cat. N0.88-50450-88 )
Mice Total IgM ELISA Assay kit (Invitrogen™ > Cat. No0.88-50470-88 ) ~ Mice Total IgE ELISA
Assay kit (Invitrogen™ > Cat. No.88-50460-88 ) ~ Mice TNF-o ELISA Assay kit ( Invitrogen™ >
Cat. N0.88-7324-88 ) ~ Mice IFN-y ELISA Assay kit ( Invitrogen™ > Cat. No0.88-7314-88 ) ~ Mice
IL-6 ELISA Assay kit (Invitrogen™ > Cat. No.88-7064-22) ~ Mice IL-10 ELISA Assay kit
(Invitrogen™ > Cat. N0.88-7105-88 ) ~iL &+ # -k (75 L 2 %> 5 *T2 7 ) ~0.9% normal saline
(BARAFH®RF L2 ) ~Isoflurane (FdFH 42 HB i F A7) o
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and Use Committee of Agricultural Technology Research Institute ) 2_ *h% s B
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HAREER RSN BEF L

A Study on the Impact of Experience Gamification on

Recreation Agriculture Area

FE M 109—7 A— B —06

FEAFA R ek

ERAFA 2RI
REWM Ex TR Y )
HEHPRE109#-1 % 1p 21092127 318

2
AETEY S-O-REHE 2 R R F T MRS B R RT LR ER
RSP Lo iod BA g R > BA BBEL AR AP ERE
TR S FRERRF R E RS B R E MR D HEFE
FREEFE2REF IR ERAL PG E c FFL S 53R WA
WM& L T e S 0 THRR | A RREE PSS s
TgAmg s Tp Ak s TERRE, - THERFH, 2 TEg ) ot
LERE CRIER o W RR F R Y R d o KSR
L E RMRGN F R R ER
SEERVY S RS C TSR T A AL
Abstract

The Stimulus-Organism-Response Theory is used to build an experience
gamification model to find out how experience gamification influences recreation
agriculture area’s revisit intention and word of mouth by one’s perception, emotion and

intention. This study selected two recreation agriculture areas, such as: “Humanistic Art
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Experience Type” Shuangtan recreation agriculture area in Miaoli County and
“Ecological Farming Experience Type” Taomi recreation agriculture area in Nantou
County, surveying 411 valid questionnaires were collected. The result showed that
experience gamification had a positive effect on flow experience with “Mastery” having
the strongest influence, followed by “Fun”, “Autonomy”, “Relatedness”, “Narratives”,
and “Competence”. In addition, flow experience had a positive effect on tourists’ revisit
intention and word of mouth. Flow experience was also an important mediator. Finally,
experience gamification managerial implications and suggestions for future researches

are also discussed.

[ Keywords]) Recreation agriculture area, Gamification, Flow experience, Revisit
intention, Word of mouth.
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i§2584ﬁ’n#ﬂ%,%wibiuwi// §ﬁ s b 59.9% > H % Eam gt
S5 20.9%:; B B AR T R L0 1 46.2% H St g 3K o b 28%:;

BE AR b S £326% B s E \@IH;B4%’ﬁ_4;aﬁ@

83



Fov g 0 B 209%; TP e r i 2~4 g 0 2 341% B s 4 5~6F 0 b
273% LB 528~ > i620.7% -

Y 2 k4

rEF RN FF 4T (conﬁrmatory factor analysis, CFA)#& Bl & % 2. >t &
BER-GR R 0 BRBERSEZ 5 4pk T > E(squared multiple correlatlon,
SMC)Z > Jf + *t 0.20 A% 78 chle = 5 & (composite reliability, CR) g 3 >+ 0.60
(Joreskog & Sorbom, 1993) o *##7 7 & BLEZ %3 2. SMC 4 * 0.37~0.83 » B % 7
ﬁ&&%&ﬁ%&ﬁwﬂ%aféﬂii\%r§°&§ BT BRI 2
F % ir v E K E(2.54>p<0.01)> ¥ F >t 2] 73 2] 0.40 (Hair et al., 2019)-
LR E R 7 R R R IR R AR Bean T 0% B B P~ E (average variances
extracted, AVE)E £ 0.50 1+ » &7 & F feaex R oA L H* 2 £ £ 5 2 AVE
EA042~081 > B A B A EF P ERL 2Dt RGHIrA 1) o ®HTR & T
Z B ST R B RIE AR M R R B AR 2 o RAp R TRl 2 BRE
Lok CHERFEAS 7 100 chie > RIA2FBHLEATE 3 % WA
(Joreskog & Sérbom, 1993) - & # 2 3R> Lt AP M ¥ R % B 3o/ i E 1 e
Bh > Zeqm 2T 2RI REFTLIF -

SOFUESgRRZE T

T I B ﬁé“v AR BN B (TR 0 Y B < PE 12 (maximum
likelihood, ML) 7 J2 74 Ho3% 3§ fie Sofe2. B3t D RPIBFLFIERF T F R % -
FERRHCSS ehfe i R dp iR ¢ (Dy2/df v- E(203.39/62) 5 3.28 0 f# & ] 20 S 2 4R S
(2)GFI & 5 0.93 » %% 0.80 &3k & » GFI & 4 ~ %7 5 FMp g & g4
(@%MRﬁom&ﬁﬁﬂﬁgﬁ%ﬁ@%%g@m+¢,m%O%%ﬁﬁﬁi
fie 4+ (Hu & Bentler, 1999) ; (4)CFIL & 5 0.98 > 33t 0.9 cruE k& > 4 77 H3v i
fie 4% (Hairetal.,2019) 4 a 3 » A& 3 “r?f# BLACE R T jﬁo:}ﬁ iR
ﬁ’l‘ig’ﬁ-'—;i ’Fx’fﬁ—'kgq}s L AF Fl---r-r'ﬁf"fr L ’fg—&M—jZ’ﬁt'f& °

o

T~ RRLRRE

d B RIGE ST ey 2 BT ki R B BT 4o 2
friE o HoP RN P e 3 0E LR i A E K 28 (p <0.01) ‘uév\i{ir'f :

7"'@7“ e o RY S AR 1Y ¥ dﬁ%ﬁ,%iﬁﬁ - S ggg:r A ST Y i
0.92 (p<0.01) » F A F KB » B | &2 o WKL 27 2858 % 1 85%
REL g URL P HERFRT L F BB R
0.88(p<0.01) > B 2 == o €L FEF %ﬁd WA P s iR TT% g R B o
E ] A R R F R KT A E R o M g o E B3 E S 0.77(p<0.01)>
B3N o v Mt *%'d BN P B R 59% g R £ o
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#1 PR 2,
Table 1 CFA results of measurement model

A F] R A AT

P2 % B

Measure variables

T ¥afic
mean

L
W%

é /fF e
SFL

5 =

#p B
I3

s

R

SMC

~
e}

okl \ i

JuN

~ w4

T35
%3
#&Bk

AVE

8 5 25 % I Experience gamification

B i3 (GAl)

713

47

j'\"%j = 1 ﬁ"mF\ R j.\,;‘*[’g"l ] IF»Lfgf~g‘£1‘J’

I feel could do well regardlng the content in this activity

744

.70

49

Ao d Gl E
I am capable of participating in this activity

4.58

73

53

AFEAN T AT E LT A
I feel my physical strength is ok for this activity

4.67

.63

40

p i f2(GA2)

78

42

AT UEER C REERE CATEE N

I can choose the content of the activity according to my own

interest.

4.59

.62

38

NI £ X == h e

I could freely choose the way I participate in this activity.

4.60

.62

38

AFF T ERT TRANEIRP ¢ Ok &

I feel this actlvity allowed me to express my own style.

4.13

67

45

AT FEEFA R G R &

I feel this act1v1ty has a spec1al meamng to me.

4.30

12

52

AFTNUKAREERRZH LB NSHY F L
cp F 4

I could reflect on my daily life experience through the
experience of participating in this activity.

pe

3.99

61

37

i £ (GA3)

.84

.63

1?\7_‘};! B A E e RS A B R A R T AR

It was comfortable for me to participate in thls activity with

others.

4.38

74

55

AT oA TR EEREEEAI T OB E
I like that the host provided an opportunity for participants to

interact and socialize.

4.24

.85

712

By JRECS ER T

EEE AT B
I like the interaction with other participants in this activity.

414

719

.62

# 38 (GAY)

.84

57

FEBRT I BN BT R xS
I was constantly encouraged by the accumulated

experiences throughout my participation to
continue and complete this activity.

4.18

.80

.64

ER TS S AT R

Through the completion of each phase of this

activity, I feel there was a gradual improvement of

my relevant abilities.

4.18

.85

12

AFEAT G BEEI R - LRl EF

1 I feel I could explore new things through this

activity

4.32

.63

40
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#1 B2 %mELFE A4 ()
Table 1 CFA results of measurement model (continued)
e S
PR B zpog Wz 0B oEs Tk
Measure variables mean f & PR R
SFL & CR  #AVE
SMC
234 (GAS) .82 .61
AF T AT R B AR T Lo B A R T 4.32 77 .59
I feel the process of experiencing and participating in
this activity could stimulate my own imagination.
AFFERNAERRITBARLIALITN 4.26 .80 .64
I feel there was perceivable creatlve ingenuity in the
design of this activity.
AF FAER T R AN F R 4.32 77 .59
I feel this activity could stimulate my curiosity.
#= E 4 (GA6) 77 0.53
T~ Fwﬁpifxf«s%mfﬁd%i‘,\‘ﬁ S 4.18 .69 A48
I was interested in the origin of this activity from the
beginning.
AL EEALIP M R F AR 418 .78 61
I like relevant stories or reports of this activity.
A fRipA g M A B E 3.80 72 52
I understand the relevant stories of this activity.
Zﬁhﬁ % (FW) .79 .56
S EHpE o AR el SR R 4.09 74 .55
When I take part1c1pat10n in activity, I feel completely
in control.
A LW MR R e o 4.38 .76 .58
I become totally absorbed in activity participating.
B A FE B E R PE > PERY iR R 4.46 75 .56
Time seems to pass quickly when activity
participating.
£ %L (RE) 81 .68
PR H B R AT o g R L FE 4.16 .82 .67
Compared to other places, I would like to set this
pbwammummmdmwﬁowm
AREE LT 4.25 .83 .69
I want to revisit thls place.
v A3 & (WM) 90 81
NErERETRLH B A 4.47 91 .83
I will recommend this place to others.
i e 4.47 .89 .79
Iwﬂlﬂuuepomnveﬂnngsofﬂﬂspkwetooﬂmx&
L SFLABEMEM 2 Fl2 f /78 5 SMCE 5 AApM T = endicit s CRA 24 2 & ; AVES T 355

PR

;¥ 457 p<0.05
Note: SFL=Standard Factor loading; SMC=Square Multiple Correlation; CR=Composite Reliability;
AVE=Average variance Extracted
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12 LELRE M Gk
Table 2 Correlation matrix

GAl GA2 GA3 GA4 GAS GA6 FW RE WM
GAl !
GA2  .79% I
[.71, .87]
GA3  53% 2% 1
[.43, .63] [.64, .80
GA4 57 83* 12 I
[.47, .67][.77, .89][.66, .78]
GA5  55% 1%  64*  84* 1
[.45, .65][.63, .79][.56, .72][.78, .90]
GA6  52*  .65* 60  72% 3% ]
[.42, .62][.57, .73][.52, .68][.64, .80][.65, .81]
W 70%  82%  .69%  86*  81*  75% 1
[.62, .78][.76, .88][.61, .77][.78, .92][.75, .87][.67, .83]
RE 56%  66%  59% 67 8%  77* 4% ]
[.46, .66][.58, .74][.51, .67][.59, .75][.72, .84][.69, .85][.78, .90]
45%  61*  52%  58% 3% 54% 4% 78% 1

WM

[.35, .55][.53, .69][.44, .60][.50, .66][.55, .71][.44, .64][.68, .80] [.72, 84]

L Fp<05 ¢ RIEEPp AT AR GG R o

Note: * p<.05; brackets indicates correlation coefficient confidence interval

AR EREERE

Experience

gamification

R>=0.85 0.77*

*p<.01

Rl2 FRESHES 22118 %
Figure 2 Analytical results of the structural equation modeling

(m)inof Rk 2 ¢ /i %k

(B R AR S b W S AL S
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B R By e A1 A TR AR L B E ST ARSI
RBGHrA3) > g 22 - BE G on FIRIE (MRS ) 2% %0 (258
BE) 2 B4R Bt (M) £ 8 B3V E AdFipeh c B v 2 k- BR 2D
PR (RSN B ISR T E e Bl WG Rk ATA A oh
R EERE 2 M2) s “ff” JPE FIFERRC o T B Gl FER F M o &S
Bl 20 AHGY (M2) B3R A8 (BRSNS eI ey
BG4 Sd RO R R M3) e —&r-‘i:";j‘;*i\gﬁc,gp bR T
fHoNd 2P AFEINGY /T’m;EﬁTc)ideﬂﬂ"%F'va B UIEAE LRI B o
oo AIRITMI 0 M3 ¥ 382 BT R BT RE AR 0 o Ve AR E
PIIRG P A RS R B 2o

T thesk M1 EF 245 enif fe & (%= 99.49, df = 19; GF1 = 0.94; CFI = 0.98;
RMSEA = 0.102) > %g.%aéf% MTEFLBELSLR o FERE B8 0.80
(p<0.01) o %= > ¥ A58 (M2) & 243§ fie (> = 134.51; df = 42; GF1=0.94; CFI
=0.98; RMSEA 0.073) > Ho38 ¥ #7F RS Ac R IR LA F > 4 u G L RRER YN

e BRI (y=0.94 > p<0.01) ~ R T » BB E S LFE(P=0.85
p<0.01) ﬁ»f@*ﬁﬁ?m“‘ ez > AR (M2) B2nix? 4 H3 (M3); ”“F a4
P %Y 2 BHNLEFAEHFLE(APC=0.10 5 p>0.05) ° 4pd>T M2 -
Hbe- FRSAMI BN E M2 BEFLZE  HErH RSN HEIS
LR BEEF EF AR TR 2P ARG o wdi ki s %
BRI ESI LT RFER Y 4T o

PART A KRR EEcr MR R 1 RS

WP AR B e B P AR AR § A - fl?;“”‘
TOFRIE (MBS ) B R R (K ) 2 BB Rt (M)
PR E AR c B o2k B2 4N (MR ﬁrmim
T EE MG SEd R A S DR EM G M2) Kf TORE A dEsg
Fetist o 973 BAL Gy FERFE R o Bt 2P A (M2) B23% 0
POAHCN (REERYEEN L v e B2 R G B ARM o L b ) nd SRRk en
BB % M3)e ar%“{fig%cgﬁﬂm&éb_’ BHNd 2P ALY A @
XY gggew DR 2P AN R o pet M1 M3 ¢ T2
F] R BT TR AR S 0 BN APIRARAEE o RIS A RN R 2 2 o

~m)

AT sk M1 £ 245 ehig fie & (% = 66.30, df = 19; GFI = 0.96; CFI = 0.99;
RMSEA = 0.078) - %ﬁ.ﬁﬁéf%rh%ﬁ—g R R R RS GG 0.67
(p<0.01) > = > 7 A 4558 (M2) 7 £ 243 i fie(® = 116.86; df =42; GFI=0.95; CFI
—0.99,RMSEA—0.066) BosS P e B The ke TR F AR 0 A W G RSk A

e B MR (Y=0.92 > p<0.01) ~ JRoF R8s L w B8 T M e (B=0.73 -
p<001) ﬁxfbawfwbmmlﬂ AHEFS (M2) Z3nird A5 (M3); 5+ 3 4
PR ET 2 BHSZF L é‘sw % R (AY*=0.55 > p>0.05) - 4p >t M2 >
Fitv— FREM3 > BHNE M22 5 BEF AR > AR 4 WSk O5A  $ o
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o e T A LA YA ¢ oA Fr P 4 o dndm i Mk Ak
ff‘}%“—'fi"f'@#ﬁll,%xﬁ&#}/ﬁmﬁd ik d o

3 MR OE SRRk AT
Table 3 Direct and indirect effect of flow experience

s i % g

Dependent variables

et S €11 U
Flow experience Revisit intention Word of mouth

LEEE<IARE
Experience
gamification

BEk *
Direct effect 0.92

B o
Indirect effect . 0.81* 0.71%

4R 3%
W Y T ‘g‘

Total effect 0.92* 0.81* 0.71%*

R S

Flow experience

Bk
Direct effect 0.38* 0.77*

s %k
Indirect effect

Bock

Total effect 0.88%* 0.77*

¥ A7 p<0.01

Lo e — B R0 5 (RE SR 25N 10 -7 0 R 5% ) BE 7%

A REERE R RA G BB A i BT gy DA R
Honogss 3 & e 4 > 2 McGonigal (2011) ~ Snodgrass & % (2016)F 3
E uE <y AN mrijz-”fr#“%’i«ﬂ PR AL BRI e E B i iR
BLBLAR o @ WH SR HEo F‘%’%ﬁ’%m%?‘“'ﬁﬁ% AE LD THBE ) -
TgAmgr s Tpak, s TERRE, - TEFHE, 2 THER -

SHRE R AL L T RS LR T gﬁjﬂﬂf
BT FE R F R - B ETeA fg,“*ﬂJ;;Jgﬂ_\/ﬂ F]PA\}P":'ﬁE)iﬁ‘LFE A
FHRPRRERMTEEFAPE SN E TSN BRME R > SER ‘fﬁ‘f*«’—}-iﬁ:'\?"
FROFRPN LB FlEF o FEF P RBERMN T B ERW A
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T\(iﬁi@wﬁ ;“a%\}:ﬂ? MrE S fRE® i) o FREGKFREE ?vP’*m
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g Eﬁ'*\ﬁﬁvé’}?%‘xp&%'?} DIYAE P > E7F R ¥ F,:i‘*blzifl )
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AN P U T AR F e OERERT R B RS AN
TR ER T g A At e BN F R ARRRS PN R R ER
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Effect of zearalenone (ZEN) and deoxynivalenol (DON) on the in vitro

maturation and their subsequent developmental of porcine oocytes
Yu-An Lin
Abstract

The purpose of this study was to investigate the effects of zearalenone,
deoxynivalenol and antidote on deoxynivalenol, the combination of zearalenone and
deoxynivalenol on the in vitro maturation and development of porcine oocytes. The
pig ovaries containing 3~5 mm follicles were cut from the slaughterhouse, and the
cumulus-oocyte complexes with more than 3 layers and tightly wrapped oocytes were
selected, and the cumulus-oocyte complexes was cultured in M199 maturation
medium containing 0, 0.5, 1.0, 2.0, and 4.0 uM of deoxynivalenol by random for 48
hours, and then studied the in vitro maturation, activation and embryo development of
porcine oocytes. The test results showed that the in vitro maturation rates of porcine
oocytes cultured in 0, 0.5, 1.0, 2.0, and 4.0 uM deoxynivalenol M199 maturation
medium were 83.3%, 83.0%, 78.3%, 74.2%, and 56.7%, respectively (P<0.05). In
terms of activation test: there is no significant difference in the activation rate between
the control group and the 0.5 pM group, but as the concentration of deoxynivalenol
increases, the activation rate of oocytes tends to decrease (P<0.05). In terms of
cleavage test: the control group had the highest cleavage rate. As the concentration of
deoxynivalenol increases, the cleavage rate of oocytes tends to decrease (P<0.05).

About Zearalenone and deoxynivalenol test, in terms of porcine oocyte
maturation test: The cell maturation rates of control group, F2 (8 uM) group, DON (1
uM) group, F2 (8 uM) + DON (1 uM) group oocytes were 83.3%, 40.9%, 77.6% and
34.5% (P<0.05). In terms of activation test: the control group was the highest, and the
F2 (8 uM) + DON (1 uM) group was the lowest (P<0.05). In terms of cleavage test:
the control group was the highest (P<0.05), and the cleavage rate of the F2 (8§ uM)
group and F2 (8 uM) + DON (1 uM) group was less than 30%. The results shows that

when the dose of zearalenone is 8 uM, the cleavage rate of porcine oocytes after
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activation will be reduced. When F2 (8 uM) and DON (1 uM) are combined, the
cleavage rate will decrease. and cannot develop to the blastocyst stage.

Porcine oocytes were cultured in M199 maturation medium with 2 pM
deoxynivalenol containing 0, 0.1%, 0.2%, and 0.4% antidote for 48 hours, and then
study maturation, activation, and embryo development of the porcine oocytes in vitro.
The results showed that the in vitro maturation rate of pig oocytes in the 0.1% group
was not significantly different from the control group. When added to 0.2%, the
maturation rate could be increased (P<0.05), but there is no significant difference
between 0.2% group and 0.4% group. In terms of activation rate: the 0.2% group and
the 0.4% group is higher than of the control group and the 0.1% group, but there is no
significant difference between the 0.2% group and the 0.4% group. In terms of
embryo development rate: adding 0.2% antidote can improve the embryo
development rate and the blastocyst development rate is also higher than the control
group, but there is no significant difference from the 0.4% group. The effect of
treating the combined of zearalenone (8 uM) and vomiting toxin (2 uM) with antidote
(0, 0.1%, 0.2% and 0.4%), The results showed that as the dose of antidote increased,
the maturation rate of porcine oocytes was improved, but there was no significant
difference between the 0.2% group and the 0.4% group. In terms of activation rate,
the 0.2% group and 0.4% group were higher than the control group (P<0.05), but
there was no significant difference between the 0.2% group and the 0.4% group. In
terms of embryo development rate: 18.7%, 32.9%, 38.2% and 39.3%, respectively. As
the dose of antidote increased, the embryo development improved. The 0.2% group is
higher than the control group and the 0.1% group (P<0.05) However, there was no
significant difference between the 0.2% group and the 0.4% group, and it also

improved the development rate of blastocysts.

Key words: Deoxynivalenol (DON), Pig oocyte, In vitro maturation
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Table 1. Effect of DON on porcine oocytes maturation in vitro

KR = ¥ OF #ic 435 (%) - X pREe BRSPS e
(£ 48 #0) e mre (%) (%)
Group No. of GV (%) Met I (%) Met II (%)
(LM) oocytes
examined
(Replicates)
0 90 (3) 3.3+0.1¢ 13.3£0.5° 83.3+0.6%
0.5 82 (3) 9.7+1.5° 7.4+0.69 83.0+1.0?
1.0 74 (3) 10.9+2.7°% 10.8+1.7° 78.3+1.0°
2.0 89 (3) 13.5+0.7° 12.3+1.4% 74.2+0.8°¢
4.0 90 (3) 21.1+1.0° 22.2+1.0° 56.7+0.54

Py Bcdp? EAplE2 32 (a,b,c,d) —*Ff v &R B st £ 3 (P<0.05) -
Different superscripts (a, b, ¢, d) in the same column indicate significant differences
(P<0.05).
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Table 2. Effect of DON on the activation of [IVM porcine oocytes

KR = Ky or i 3K B ¥ IN2P
(£4F #0) (%) (%) (%)
Group No. of Met II Activated
(UM) oocytes (%) (%)
examined
(Replicates)
0 89 (3) 84.3+1.3% 82.7+2 .4 49.3+1.22
0.5 91 (3) 83.5+0.3% 81.6+2.12 48.7+1.22
1.0 88 (3) 76.1+£1.2° 70.2+1.7° 35.742.2°
2.0 88 (3) 71.6+1.7° 68.3£1.7° 34.9+1.5°
4.0 93 (3) 55.9+2.44 47.943.6° 26.9+1.6°

N: /& +% (Pronuclear) °

P: #&%% (Polar body) °

Five Bcdp? EApRE2 32 (a,b,c,d) —“‘Ff v &or B3 A LR (P<0.05) -
Different superscripts (a, b, ¢, d) in the same column indicate significant differences
(P<0.05).
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Table 3. Effect of DON on developmental competence of in vitro maturation porcine oocytes after activation

R X ¥ P B P Bl & 2 4 e 8 mrz & i % 2
(£ 47 #%) (%) (%) (%) (%) (%) (%)
Group No. of Cleavage 2-cell 4-cell 8-cell Morula Blastocyst
(uM) oocytes (%) (%) (%) (%) (%) (%)
(Replicates)
0 88 (3) 78.4£1.7% 9.1+2.7° 14.8+1.7° 18.241.7°  19.3+1.22 17.1£0.72
0.5 89 (3) 73.0+1.4° 7.8+1.6° 13.4+2.7° 25.8£0.8*  15.8+2.6" 10.1£0.5°
1.0 85(3) 65.9+1.8° 14.1£0.32 21.240.4* 15.3+2.2¢  11.7+1.8° 3.540.1¢
2.0 89 (3) 52.84+0.9¢ 14.6£1.82 16.9+3.7° 10.1£0.2¢ 9.0+1.8¢ 2.2+1.9¢
4.0 91 (3) 36.2+1.6° 7.7£1.5° 7.7+£1.5¢ 13.2+0.7¢ 7.742.0¢ 0.0+0.04

FiTe Bcdp? Edpk 2 52 (a,b,c,de) -‘ﬁ > Feom B

Bt £ 3 (P<0.05) -

Different superscripts (a, b, c, d, e) in the same column indicate significant differences (P<0.05).

110



o4 A ARFMETFEE S EHEFE R et A R P

Table 4. Effect of F2 and DON combination on porcine oocytes maturation in vitro

KR £ ¥ 4 F o I REAH SRR me

(£ 47 #) (%) R i (%)

(%)
Group No. of GV (%) Met I (%) Met II (%)
oocytes
examined
(Replicates)

Control 90 (3) 1.1+1.9¢ 15.6+2.32 83.3+1.1°
F2 (8 uM) 93 (3) 44.1£1.0° 15.1+2.0° 40.9+1.0°
DON (1 pM) 89 (3) 12.3£1.4¢ 10.1£0.5° 77.6+1.0°
F2 (8 uM) 90 (3) 51.1£1.0° 14.441.5 34.542.24
+DON (1 uM)

iy dcdp? EApE2 32 (a,b,c,d) —*Ff v &Aoo B s £ R (P<0.05) -
Different superscripts (a, b, ¢, d) in the same column indicate significant differences
(P<0.05).
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Table 5. Effect of F2 and DON combination on the activation of IVM porcine oocytes

e < e T ~ R Fib 5 IN2P

(£ 47 #) (o) (%) (%)
Group No. of oocytes Met I1 Activated

examined (%) (%)

(Replicates)

Control 89 (3) 83.1+0.9° 79.7+1.3% 48.8+£3.1*
F2 (8 uM) 89 (3) 41.6+1.7° 35.0+3.0¢ 13.5+4.5¢
DON (1 uM) 92 (3) 77.2+0.8° 70.4+1.4° 35.240.7°
F2 (8 uM) 90 (3) 34.4+1.1¢ 32.1+3.7¢ 12.7+4.7¢
+DON (1 uM)

N: /& +% (Pronuclear) °

P: #&%% (Polar body) °

Five Bcdp? EApRE2 32 (a,b,c,d) —*Ff v &or B3 A LR (P<0.05) -
Different superscripts (a, b, ¢, d) in the same column indicate significant differences
(P<0.05).
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Table 6. Effect of F2 and DON combination on developmental competence of in vitro maturation porcine oocytes after activation

KR EST TS “r B 2w 4 e 8 'm¥e B Ha £z
(£47 #) (%) (%) (%) (%) (%) (%)

Group No. of oocytes Cleavage 2-cell 4-cell 8-cell Morula Blastocyst

(Replicates) (%) (%) (%) (%) (%) (%)
Control 89 (3) 76.5+2.2° 7.9+2.4° 11.241.9¢ 20.3+1.1° 19.1£1.17 18.0+1.3*
F2 (8 uM) 91 (3) 27.5+1.4¢ 6.6+0.1° 15.4+1.8° 55.5+1.9¢ 0.0+0.0° 0.0£0.0°¢
DON (1 uM) 93 (3) 65.6£1.1° 14.0+2.3*  21.5¢1.3° 15.142.0°  11.8+1.6° 3.240.1°
F2 (8 uM) 90 (3) 26.7+0.9¢ 8.9+1.7° 14.5+2.4° 3.3+0.1¢ 0.0+0.0° 0.0£0.0°¢
+DON (1 pM)

BiEd gdp SARES 24 (abo) F o AT LG AP AL (P0.05) -

Different superscripts (a, b, ¢) in the same column indicate significant differences (P<0.05).
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Table 7. Effect of F2 and DON antidote (FDA) on contain DON (2 uM) porcine

oocytes maturation in vitro

KR = ¥ e 4 52 (%) F- R EAHP ARPA W
(£ 48 #0) e tmre (%) (%)
Group No. of GV (%) Met I (%) Met II (%)
(%) oocytes
examined
(Replicates)

Control 89 (3) 11.2+1.8% 14.6+1.8° 74.2+1.5P
0.1% 88 (3) 9.242.3? 14.7+1.2° 76.1+1.2°
0.2% 90 (3) 3.3+0.1° 17.8+1.4% 78.9+1.42
0.4% 86 (3) 2.4+2.1° 18.6+1.4% 79.0+1.12

o7 ? Bcfpd AR E S 34 (ab) F o AT EG A LR (P<0.05)
Different superscripts (a, b) in the same column indicate significant differences
(P<0.05).
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Table 8. Effect of F2 and DON antidote (FDA) on the activation of contain DON (2

uM) IVM porcine oocytes
KR = e i = 3 HOE IN2P
(£ 4 %) (%) (%) (%)
Group No. of Met II Activated
(%) oocytes (%) (%)
examined
(Replicates)

Control 88 (3) 72.7+£1.1° 68.8+1.0° 31.2+1.0°
0.1% 89 (3) 75.3£1.8% 68.7+0.8" 32.943.1%
0.2% 90 (3) 77.8+1.4° 71.442.2% 34.3+0.9%
0.4% 89 (3) 77.6+1.5% 72.5+£2.5% 34.8+0.32

N: & +% (Pronuclear) °
P: #&%% (Polar body) °
Fi7e #icdp? EApFES 2 (a,b) ﬁ v & B A AR (P<0.05) e

Different superscripts (a, b) in the same column indicate significant differences

(P<0.05).
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Table 9. Effect of F2 and DON antidote (FDA) on developmental competence of contain DON (2 pM) in vitro maturation

porcine oocytes after activation

EER] X ¥ i r Bl 2 lmie 4 vz 8 e & Hiz i LR
(£47 #) (%) (%) (%) (%) (%) (%)
Group No. of Cleavage 2-cell 4-cell 8-cell Morula Blastocyst
oocytes (%) (%) (%) (%) (%) (%)
(Replicates)

Control 87 (3) 64.3£2.1¢ 18.3+3,0° 20.7£1.3* 11.5¢1.7* 9.3+2.3* 4.6£1.9°
0.1 88 (3) 64.8+0.6" 13.7+£12.9% 22.7+1.4° 12.5+2.0° 10.2+0.5° 5.7+1,8®
02 86 (3) 68.7+2.4° 10.6+3.8° 23.2+1.8° 140£0.60  11.6£15  9.32.0°
04 $9.(3) 68.542.2% 10.0+ 2.9 2354200 14742.8  112£19°  9.042.1°

F e Bcdh? EApk B2 32 (a,bc) ¥ 2787 K-t L8 (P<0.05)
k f i

Different superscripts (a, b, ¢) in the same column indicate significant differences (P<0.05).
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Table 10. Effect of F2 and DON antidote (FDA) on contain F2 (8§ uM) and DON (2

uM) combination on porcine oocytes maturation in vitro

KR = ¥ e 4 52 (%) F- R EAHP ARPA W
(£ 4F ) e iz (%) (%)
Group No. of GV (%) Met I (%) Met II (%)
(%) oocytes
examined
(Replicates)

Control 89 (3) 49.4+1.0° 15.742.1¢ 34.8+1.7°
0.1% 91 (3) 18.742.3° 20.941.5° 60.4+0.8"
0.2% 88 (3) 9.1£2.1°¢ 25.0+1.72 65.9+1.4%
0.4% 85(3) 7.1£0.4¢ 25.9+0.9% 67.1+£0.7%

i7d Hdp? Bdpk Y 34 (a,bo) F0 AT G S LR (P<0.05) -
Different superscripts (a, b, ¢) in the same column indicate significant differences
(P<0.05).
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Table 11. Effect of F2 and DON antidote (FDA) on the activation of contain F2 (8§ uM)
and DON (2 uM) combination IVM porcine oocytes

) e A S FriE IN2P
(£ 47 #0) (%) (%) (%)
Group  No. of oocytes Met I1 Activated
(%) examined (%) (%)
(Replicates)

Control 88 (3) 35.2+41.8° 29.1£1.6¢ 3.3+5.8°
0.1% 89 (3) 60.7+0.7° 57.4+1.7° 25.942.22
0.2% 89 (3) 66.3+0.7% 62.7+2.5% 28.9+43.42
0.4% 88 (3) 68.2+1.7% 63.4+1.6 31.743.22

N: /& +% (Pronuclear) °

P: #&%% (Polar body) °

foi7? B2 EApRE Y 34 (a,bo) F o A EG s AR (P<00S) -
Different superscripts (a, b, ¢) in the same column indicate significant differences
(P<0.05).
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012 2AABGIE R F R RE T 2N AERFE @ pM) EREE F 2 pM) B EZ M X R PR e i
Bl rHET 2R
Table 12. Effect of F2 and DON antidote (FDA) on developmental competence of contain F2 (8§ uM) and DON (2 puM)

combination in vitro maturation porcine oocytes after activation

R < ¥ P ik e A 2 4 ‘mre 8 iz 2 i n i LR
(L4 %) (%) (%) (%) (%) (%) (%)
Group No. of oocytes Cleavage 2-cell 4-cell 8-cell Morula Blastocyst
(Replicates) (%) (%) (%) (%) (%) (%)
Control 91 (3) 18.7+1.8° 5.5+£1.9® 6.60.1° 6.6+0.1¢ 0.0£0.0° 0.0+£0.0°
0.1% 85 (3) 32.9+0.7° 5.9+2.0° 9.4+1.7% 10.6+0.6° 4.7+1.8° 2.442.1
0.2% 89 (3) 38.2+1.7° 6.8+0.17 10.1£3.3% 12.4+2.1% 5.6+1.9% 3.3£0.1°
0.4% 89 (3) 39.3+0.7° 3.4+0.2° 11.2+1.5% 13.5+0.7° 6.8+0.3° 4.5+1.9°

FiEd i 2 SRR 34 (a,b0) o AT LG R AR (P<0.05) -

Different superscripts (a, b, ¢) in the same column indicate significant differences (P<0.05).
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¢ / i | P : '.. A . o '
B el @

Bl 1.9 5 -9F* ‘w2 45 & 48 (400x)
Fig. 1. Cumulus-oocyte complex (400x)

I RFFER 2 P e (400x)
Fig. 2. Development to maturation stage of
porcine oocyte (400x)

Bl 3.5 A jcis her 2 mie (400x)
Fig. 3. Activated oocyte (400x)
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B 4. poEtew v DIE AR B i (400x)
Fig. 4. Development to blastocyst stage of

embryo after being activated (400x)
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21d

. ] duodenum B jejunum H ileum
b
© 3- b b b ab
S ab ab
@ a a a a a g
= 24 A
Re;
3 ’H c ‘
|
CTRL CP BMD 4DF 6DF
35d

. [ duodenum B jejunum R ileum
L 34
o
O
w
c 2
R
w0
[0
— 1+

0

CTRL CP BMD 4DF 6DF

CTRL Ry R&GE RAHLE LG + CP Ry SRR G4 - BMD Ry SR
B RIS BC AR PR B4 5 ADF e R IR IS T 4 HAEZAE
LR 5REY) » 6DF [y A AR W B E AC4E T 6 DS R U R 35 FEY) - A )
R R RS RSt EEREE(P < 0.05) -

A TS SF AR R S YIRS N HE O R R
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A spleen B bursa of Fabricius
6 4 3 4 b
- 21d IFN-y g 21d IFN-y aj
.é 5 a % 2:5 =
B+l ® 820
5 5 | = 15 -
=2 = c
€ 2 b -
@ >
2 4 £ o5
0
9
g o ‘ ‘ = @ o ,
CTRL ()3 BMD  4DF 6DF CTRL cP BMD
C D
IFN-y .
£ °135d @ ’ §%°] 35d
g 25+ $ 2
= -
=3 =3
E 24 E 1.5
g1 .,
) o 1 Cc
2z 1- be b be 2
= =
< 05 c £ 05 ‘%
& % &
0 : = , ‘ 0
CTRL cP BMD  4DF 6DF CTRL
E
. IL-1B F cas
c 21d £°° 7 21d
.; 25 g 3+
@z i
£ 2 g25 b
= e 9.4
o 15 A 2
= = 15 4
S 1 :
2 g 17
g 05 - S o5 -
2 0 ; ‘ 0
CTRL BMD  4DF CTRL
G= - a  IL-1B H . = a IL-IB
£ 35d 2 35d
v @ 25 -
@ @
£ 15 E
z 5 S ab b ab
=z 414 b 215 4
< bc < C
g g 1
S 05 - k-
il I
0 - ; ‘ ; 0 R
CTRL BMD 4DF CTIRL CP BMD 4DF

CTRL JyR&E i RAHAML R N 4l CP [y SRR RS EE4H - BMD Ry s@ ¢
B RS BO AR R B4 5 ADF Fy e RS R IR IO T 4 AR
LR FREY) » 6DF [y @ SR W B E AC4E T 6 IS EF iR R 35y - A )
PR R RS R gt R (P < 0.05) -

A TS AU R S T RE e (K P S B TR A S E PR B 2 (e 5 SRBE IR -
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' & & % (Caulerpa microphysa)+c & | #* 2_ 1] fg B %

MEE AP D EEFPFAE AL
108-109 & P % e & &

Rz &s2E5 g~
F &
Ay Gl ) E % (Caulerpa microphysa) ¥ B~15 2_ gl A 4 > "B X & 7
(Bacillus subtilis) & {73 f% » #-2 F @+ 3 2 0 $iE (Litopenaeus
vannamei)z AL T B F A A S E o ESE 2T R AT RS ) B
R AP SR B FF R 16 PR APEAPROTE @ ’ﬂi*fﬂfﬁ“—&«rs » S
¥ % 3 e (Nuclear Magnetic Resonance, NMR) 4 47 {6 4 3 » 3 ¥ {8 2 & &
FRIAIL SEARLAE (L 955%; L ERESERY HFEY L 499
% (FHM) > 592 501 % SPEY ¢ 34 Bk Q74%)% L 548 (22.7 %) o
B pEie 2 ERERAF VIR B 0% ~025% %2 0.5% (FM ~ FCBM
0.25 % FCBMOS)/*ﬁ‘“ﬁ”‘}' PR Y RS T B ks g E 4
» 4.68%~42% % 3.08% > A ZzEABE 1251%12.62% %2 12.78
Yoo Felq FZz &A% 5 642%662% % 7.01 % f2dv 7 &4 5 5 45.66
% ~45.17% % 45.67 % -

G R B A $ 4 (FM ~ FCBM0.25 2 FCBM0.5)i& {7 5 #) ~ iF ek
Rk RS FH T RS FM u] > % EE Y 4 FCBMO0.5 w2 &%
& (Final weight, FW)~3 &€ § » 5 (Specific growth rate, SGR) ~ i\a % & (Weight
gain, WG) % 45l 4 5 (Feed conversion ratio, FCR) % 7 $& i 2 2% | Iy i #E
w2 FCBM 0.5 2%z FW & WG & % 5 18.51£1.07 g # 208.38+18.17 % =
B & > SGR # FCR % FCBM 0.25 & FCBM 0.5 2% 7 jp$$3> FM 2% % 3
A2 5% o WA P E RS A (FCBM 0.5)% 7 4 £ FFf
Z WY B2 A&k o
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I

— N

0!

e

# % 0 ¥E (Litopenaeus vannamei) § F-v ¥ > R A = TFEL A~ £ 0 #2430

AR T EI Y s FNRGICAFF ROEEG AL CHUR YRR SR

%ﬁﬁ FEEN KK 122 %ofrdi k40 %o (Menz and Blake, 1980)% % 7 $ s 5

iz e R AR L g 1994 5l B A FRAEE R DEARS 2 - o
ﬁaﬁﬁkﬁ%&ﬁw AR AR FED PR ZFEESEY 2R F
o BILF R AR /Q\_}—T’lg/\i(}?i}'} mmb“’)]%—wmﬁiiw g A A
FAEAHRES 2 RAOERF L - BEF LRERY LRE (Vlbrzo
parahaemolyticus) ~ 7% # 3 7 (V. alginolyticus) ~ F§ 3% 7 (V. cholerae) ~ % =
7 (V. harveyi)® #+% 4 5% (V. damsela) (Cano-Gomez et al., 2009) » 2 37 {5
:])%fi (Penaeus monodon baculovirus, MBV) ~ ¥ %h:}?a% (White spot syndrome virus,
WSSV) ~ ¥ & }ﬁi—a- (Yellowhead virus) % ¢4 }}ia* (Taura syndrome virus) % g
(Yu and Song, 2000; Wang and Chen, 2005; Stentiford et al., 2009) - ¥ *} F]v i&iaf;é_ B
HdF 3 WSSV k> & pdept 3 BREMEYNYEAT TN T R LA R
FAESS o

# £ &4 (Immunomodulator) &~ f& % 2Rt &4 > 37 & ke F L% 3k F

2o HBBEgFomgr e SRR z:zﬁ/?]‘ﬁ LREAGH KA LA L .?fb,f*guﬁ
A o g S Bop R4 2 Ao (Al et al, 2007; Bricknell et al,
2005; Selvaraj et al.,2009)  * H iRBE L S BB g v * 2 jphl R m e g o
F o RAAS P BFERY B SRS KAAF AR E DI HIE ({F
2006) ¥ - > & > J|* F4 =~ (prebiotics)% F 2 [ (probiotics) k fE Tk & 2 F~
B2 5 BRI A 2 R LS 2 2 (niche) 2 & > ISR R - RS
4 £ (Panigrahi and Azad, 2007) °

-

KA FoB IR fric R ¢ BIOURPEGRE e i p Er o LA
Lt FPR VR ERA WEL wFRAR T T B & LA F & (Lungeretal.,
2000) - "EFH-K AR AP ot AR O RRT FAFDRET LG E A OE
4 (Austin et al., 1995 ; Ruizetal., 1996) » ® A PAX kA% /T -k A R P & * F
2 Fkizdla A (Douilleteral.,, 1994) » Fuller #-5 2 2 & 5 | cdaad
iw’?gﬁﬁéﬁu&iﬁii%ﬁﬁi%i@j@wmI%Doﬁi%iﬁ
R kAR A ALF AN EReI M ER DIEF > F 5K F o mizdl 2

BT P e kAE A Ry ¥ LE2FRORAR YR

128



B B BREEE B2 SRS (Kumareral,2008) 4% 7 72 4% 7 (Bacillus
subtilis)E_— & 2t LR ALY TS5 A AR E F T a r‘?p'fr&“’%}iiifjﬁ e
B Gldep AT AR EEREIRE kG FIH TGRS LT B AR
%%ﬁﬁﬂﬁ’ﬁﬁﬁs;imoiﬁwpz$w’#4#ﬁ%ﬁéﬁ&£i£
FRUER AR & B v g £ 2 F(Kumareral., 2008 5 Nayak et al., 2007 ;

Aly et al., 2008) -

AERILLAELEWPREFIOET R SER REEFFN AR TREE LSS
B BFoMEEEERoCPLAEY DAAS AL FELBRY AP GHK
m’4?ﬁ%%yﬁ%%ﬁﬁﬂaﬁ#ﬁﬂiﬁ%q@—ﬁﬁbﬁﬁ%%iﬁg
ST UERT M F L R R AR PEATE By TR A MY
FLVEP BRI EST ITL G4 AR L F e F'rw""%‘?i?fggi’*
o AL AR RETE REAEF R FU ST E RF LR 2% TR
(Bénédicte et al., 2018) -

%8R4 2 | E & (Caulerpa microphysa) » # £ #F b+ % > 2 & p
AP R ERrEREF FRTE A L RNORLERERE HE PSS
Ik L FAcR B FF AN TAFTE o REALGT AN XY R

LTEFZEAFAE PR 2 K2 F 97 e fd (Guiry and Guiry, 2018)
?@?‘Wﬁﬁwmwﬂﬂm4¢@$#‘@M»mﬁﬁvﬂﬁ
FoiDgvk A e o B H 77 aF 15% Bk EF 40% % B F 14%-

£ % 7 3 4 fa4 o7y 5k (saturated fatty acids, SFA)

3‘7,
¥
£

o

e

BEARAF R T
4 88 ~ 7 47 {cfy %»f& (monounsaturated fatty acid, MUFA ) f= 6 & % 7 4 {v %y %%
f4 (Polyunsaturated fatty acid, PUFA) » 3347 3 3 % &gt @ * MUFA £ PUFA 48 §
P EWRE T Ex g EFRE (Yangthong and Hutadilok-Towatana, 2009) o H #
kit aped s 3 RAEE 3 FOSERAR - HBEREITRI RS
(Gudipati ez al.,2017) = < jpdp #1175 %% % 7 7 Phenoliccompounds > £ } #ifpiid
tensiios F 432 At F B2rd F E~d 2 KAER AP E

kg e er £ /i fe (Bhakti er al., 2018 ; Reiko et al., 2012) -

JTERESEFPFE A IBEI PP ELL 01 WIT TR EBEEL S
FrEaEEZ Rl Ra A LA REga ] Rk ST ELERE L
AEYE P ARAFEEAEHFOREGHF L e S BRI GO TE
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Bz EherFRES AFEITND R FEE RET
kP Y 0 ik R A RN
Fri 2Bl At (Rik)
*i’ﬁ%i%%ﬁw%%’%%
pPAZIS D5 254 270 @ 4o
LEP AR RE RN N F] 7-10% > 45 AR
LR TR S R

TP F R 2 Fihs TOLE- A

1% R R ERTREY T B TRENT B AENE ¥

B e e P ok T AL A S LS 2 F B B A
fe™ 2 i 4o do &R S B KA AL F 2 A1 B4R - P wF S
BrmhEEsnigr F4 a4 ﬁ%ﬁ'“ﬁ“t’ﬁé%fﬁ_%ﬁﬁﬁﬁﬂ' fLpgrl 2 4 £ v
% & F & (Purivirojkull, 2013) o ## 3 & o1 4L &k 9 ¥ 4v 7 5 & & Lactobacillus
reuteri % Lactobacillussp. 244 » P R F /2 o 2 HE 5 - PR &L 5 &4
#iﬁ#ﬁ'-ﬁz EPAGF X VRAELETFF 2 EE (R 02019)0 0 iﬁ«fxfﬁzﬂ]‘ Sy
F e (L. plantarum)2. &34 # i“a'ﬁ—?—! *hodm 8 F Y LA R iR (L.
acidophilus)'s ¥ ¥ = 0 2 o3 * 2 R BRI LR F A4 2 5T R
Briae ? 2 ALRBEE (8 0 2019)

o

AP A RAVERENILCRASFZ LI R E B RE R AT P
E R S AT s Al 1 FIHRDBREH ) EREAFFEEL 9B

& IEICE o
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e
et
=
%
A
p

2-1 9 %t %

AT AR BT RE ?%ii*€%%%®%%i+ﬁ%%ﬁ%@
SE R KT PUEZ GRS 2 R E A g RN KR 23£3°C
AORRRAY 32+3ppte FZ P L EB A KRLFAMEAFR LR -

295"

AP HERT LRTRHRGN R G BEAZ M) - X BE G
3 80°C ¢ # * o

R % I

By A e B g EANNE 32+005g 2 580 +004g 35 -iFFH
FRFHETRAS > 7R FRAT R o KR A 26 4 1 °C Kfkad p
o

‘—H

2-4 | ﬁffgf‘?ﬁ%\—rg"

<4 (Liangetal.,2015) > BS540 TS A * o Bl g ks 4o
ok %sa»21«;%%;%415&«1‘%.'%;3& 95°C BEHP 5 B BEP{
SRETAA R g 2220xgr RE T 15 Mo LT i) E
ke S PEE PR e

\\\Xr

.r\'
3

il

DS EMELBAY « FMERAS R S A A

%P AO.AC.(1995) » A 4542 Fv ~f2 5 ~ kA B A A o

AR FE AT

1. 2 Kjeldahl system (Tecator)i] % - #4= 0.5 g 2 & & (f ¥R E-4c 4
Fo2 g B HSEENERE M F F 7 o5 0 1Sml kAR (295
%)% 1~2g e § i@ (g2 %) (KoSOs: CuS0s=1:10) > % *+ F-v A
f34% (Digestor 2006, Tecator)® 4 # % 380 ‘C (EAF| > B3 pF 1 /]
)RR it i) R A 2R EF -

2. M F FRI RIEA AN (30 A4B) 0 e TOml FAKAFR > TE s
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> ¥ 4 % (HDK 129 Kjeldahl Distillation Unit, VELP Scientifica) ¥
3.@ﬁSMMi,%%N@H%ﬁ’ﬁ%%%ﬂ§$’yuﬁé2MMi
4% mpcz = & 435 [FE A4~ 4 JF 37 A (methyl red and
bromocresol green) ] Jz & 7z 4% 150 ml o
4. 1 01N BREERFTIFER-
o %‘M B E 4T

Jo 3ov gr (%) = ([ (b-a) x 14.007x6.25x0.1 ) /sx1000) x 100
arg v 2 gF ¥ i
bk &2 i

$ﬁ%€§

REEAF S E

L= 05g WEB k¢ 5 (CHRMETTFRI 27 F»moif
Ml Fipiel by FEPEE o

2. Aero @Y 60ml (e LIS A4 FFICREBRE 1S A4S 0 B
BEbdek  RER (FEe@munid)) ™ 95 °C kiswim GRAEF > B
bt PE LS ] PRI B R

300 A MARER  £F 15 AR @A LI o

4. P EBAE G (105 C)f % » 2% io%k 15 448 # 1 H =5
EE -
f gk g B3 E 40T (%) = ((Wa-Wo)/ Wi x 100
Wo: FBedi iz 18 58 £ (g)
WEEB S Bic i 5T £ (2
St &g &

QAR R

Lo 5 lg o A2 i el o £E 2 L E 2 ik b

2. Y 2 105 C i 4 )P

3. s H%*i*%%%ﬂ’%ﬁ HIZEFFEALE -

ka7 E (%) Wi-Wa/ Wi-Wo x 100

Wo: HéwlEE (g)
Wi HétESEE (2

132



W Wisc k2 € (g

R A kR

I HffRsb i lgare b r BE2 #3FY o er At p? o
(500~600 C)12 /|- p¥

2. EHERDED 105TC 9 12 [ HE BNHENE LR EY 4

Wo: ¥ HZE (g)
MBI 2 £ R ()
SHkHEELE (g

2-6 % pr A2

flr ey Feralira s BEALRL F4 KN 4o NaCl 2
KoHPOu i % A 4 4 » 15 0 e 3h4) (011)2 % 3 RA AU & o Mg e g
FAABARCFEEN BRI RGREAA 28 C BE 8 [Pk EHE
PiizBlAPERERARHRE > TR FEREEYLE 1 X 106 CFU/ml » %
frie7pF o fEiE 5 150rpm o B4 : 28 C oo

2-7 pEHE s o 47

JERREIEIPRE FERUNAS PR ES ST 2 fI BEE KRS
i@ * Bk ¥ ¥Rk HF (Nuclear Magnetic Resonance, NMR)ig {7 4 47 o

2-8 &k gl AR

TERBEREEZBAL T R SR AONBERE Y SR B A5 0%
025 % % 0.5 % (FM ~ FCBM 0.25 2 FCBM 0.5)* 45 » 1 g4 % 30 &
BRI R BN R //)izl’?i'?ﬁ I S S *’h’pq’Fr YE AL o
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2-9 P A& F Bk
EFF RS R0 (BIEE TS E) 2 HAT R ek k Rl
FoET A FWIL A ES FE NFREN L Bk SRR T2

;f;"\é&{'? A%E °
=& 3 g > k44 £ (Initial weigh) ~ % £ (Final weight) ~ 3 £ 5 (Weight

gain) ~ P 3 £ 5 (Specific growthrate) ~ 4L & 4% 5 (Feed conversion rate) 2 & 5

Z (Survival rate) °

W€ & (Weight Gain, WG) :
WG = (Final weight - Initial weigh) / Initial weigh x 100

P 3 £ F (Specific Growth Rate, SGR) :
SGR = (In (Final weight) - In ( Initial weigh) ) / total days x 100

£l 3k % (Feed Conversion Rate, FCR) :
FCR = (Feed given / Weight gain) x 100

7& 7% ¥ (Survival Rate, SR)

SR = (Final fish number / Initial fish number) % 100
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3-1 B e A 4

dodo— fm o P ERFEMBMAS LR SERIRG AR 9 955% ) ER
FapEny HPEN S 499% (FE M) 0 5M5 50.01% 567 ¢ $4 Bk (274
%)E LAk (227 %) ©

-1 ExEsEail 2 Ao a ez 25 54

Rl- AR FR P ERRMNAF SRIBATM 16 )L P2
£ 5 1427 mg/ml > & 2 F pEpF P BEAR Y 5 B iE o

ded 2 ATT o 16 LS BASFH IS kA 5 BA0% A 5 1846
% s defaim i 142% % e dev 5 25.76% o 3 i Mg &K (FM ~ FCBM0.25 %
FCBMO0.5)% ~ # R[> 6 > H-ka 2 B 5 468%42% % 3.08% > &~z &4
BlL O 1251%12.62% %2 12.78% 42 F 7 £A Y5 642%~6.62% % 7.01
% 24 v FEA YL 4566% 4517 % % 45.67 % o

3244k kB E BT IR T FEIEY S E 2

dodo = TR 0 BB W AR IR S S T L R 2 B S G X Y R
% 96% 12+ » FCBMO0.S ‘w2 %€ 1537+£0.72g~ # & & 301.73+8.84 % ~
AR 267£0.06% %t ¥ 233+£0.07% ¥ FM 2 FCBMO0.25 =
AR G B o

drdow ST o I FHE R AR W MBS B £ BN BEE G R
Fit 96% 11 > FCBMO.5 252 % € 18.51+1.07 g~ 3 & & 208.38+18.17%
2 p AL F216£006% 2 FM 2 FCBMO0.25 Z%/4ptt 5 k& o FCBMO0.25
2 FCBMO.5 fw|z &gl 5 A 6l 2.59£0.08% 2 2.59+022% & FM

Z e ugpt S EE o
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