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21~ Ak B eeds ¢ (Awaca) f

SHB (Strictly Hard Bean) 1400m

HB (Hard Bean) 1200-1400m k-
SH (Semi-Hard Bean) 1100-1200m P
EPW (Extra Prime Washed) 900-1100m

PW (Prime Washed) 600-900m

32~ °F Bvweed 5% (mm)

Very large Bean 8.0
Extra large Bean 7.5
Large Bean 7.0
Bold Bean 6.5
Good Bean 6.0
Medium Bean 5.5
PB 5.0

PB:Flg ~ 7% =3~ &

e 4~ 24 B gl Vet B caffeine(ug/ml) 7 £ 22 2 58

[zl
F 3 3 PR AR R G Foeee iR B e T (caffeine) 7 £ (ug/mL)2 F2 58
IR 1 Caffeine
R 474.24(71.14mg/4)
Y 713.07(124.79mg/4%)
P 607.42(91.11mg/+r)

*Caffeine 2. #& £ 4 5 y=6480.2x+28128 R2=0.999 *1 41 12g 3+ &

JaJ2 Caffeine

¥ I iokik 6.43(0.96mg/+5)
AL 446.59(66.99mg/+7)
pPEE 470.08(70.51mg/+#)

Caffeine 22 HPLC B4 %  y=6480.2x+28128 R*=0.999
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CHAR LG S R T AR A FEA LR

B F oA Y i
1 Methanamine 0.43 1.88
2 2-Propanone 1.25 1.74
3 Acetic acid 0.58 -
4 Propanal 0.37 0.34
5 2,3-Butanedione 0.53 -
6 2-Butanone 0.40 0.32
7 Furan 1.73 1.25
8 Butanal 1.37 1.06
9 3-Hydroxy-2-butanone 0.59 0.51
10 Pyridine 22.50 29.39
11 Piperidine 2.34 -
12 3(2H)-Furanone - 1.11
13 Pyrazine 5.61 3.75
14 2-Furanmethanol 1.53 0.05
15 Furaneol 0.47 -
16 3-Ethylpyridine - 0.60
17 2-Furanmethanol 8.54 6.98
18 2-Ethyl-5-methylpyrazine 2.49 -
19 2,6-Dimethyl-3-ethylpyrazine - 1.68

263 7% L] Pend § &R

KR 5§ AR & P
1 323~ K%k~ (E)-B-Damascenone ~ Guaicol ~ 4-Vinylguaiacol -
A% % ~®H¥ 4%  Vanilla - 4-Ethylguaiacol ~ Abhexon ~ Limonene
%A F TR
2 eerig s k¥ ek ~ 2-Furfurylthio ~ 2-Isobutyl-3-methoxypyrazine -
A R 2-Ethyl-3,5-dimethylphrazine ~ Pyrazine -
Pyridinne ~ 2,3-Diethyl-5-methylopyrazine
3 o HER W & 2,3-Butanedione ~ 2,3-Pentanedione ~ Furaneol ~
ok
A e =)
- ; 1 53113’!!.3; 3 Caffeine
— — o -
— 15 .8609

A

@ 1 ~ 2 HPLC-R18 # # B 4 Caffeine (Rt 12.47)
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Survey research and non-pesticide pest control method of coffee trees in Pingtung
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B g ‘?pvlvcv%—itf),%ﬁ% 2 HER EE B
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1. v"cviﬂiﬁﬁ%:)ﬁ (Coffee Leaf Rust, LR)

: Hemileia vastatrix Berk. et Br.
: Coffee Leaf Rust, LR
(D. R s Hemileia vastatrix

F - B A ﬁﬁ41w0m@w+’d*mh¢ﬁ@m‘ B EACRR O
AR RATIRMEEF RS L E IR O RO ERE R e S E
R E B EX I Fla X EDEE AT an - & “L%Jw’”z o vzl 4 o i o
"ﬁfrdﬂﬂw PHPETENGELNE EF <) BRI D LHFT TR
Femrd g 454 £ 7] 30 -80%-L 354 7 15%dp4 £ -
@)@@i%5

et E G R ARk fra k@R Eo ER B AT T o d W@ koR F ¢
Wi A PIES > T ESET GV REL cF Y R ARKINESE ST > 4
EB e TR IR R o L Tk MIFE o TP A o RS kY g
#ad o TP gei et H S E GRS REFERE > F IR N Ak AFE 7 LE
Yo ORERE SR TR S REF RELT LR o E G E RN -
E - ERE O FELIFRE O EEITRS AR EFEFL AT RS
Lo AR FTER S E > e FE&%\;\%%‘M gfr;ta* I FF T TR A
R Bk EREMAET 243 48/ ER L 10-28C2 F » Ay %8 4 ol
PR o 2 PR RN LR A FEF LTS

(3). e
hEL AP AER NIRE I o m BRSO E S A G 5’-%"‘{&_%@5334— .
PR FAER I AR eI o FA RS FAG AR

g], \ ehe ;gfg;,;; F o ng_ \cecw:,;f.&}g}}a‘aﬁf”%“ SIRCE Y X R LA
(4). g%

EEFEHFFRTY > FLEESFpbhsf F o LEERYET I fegp o
Rt 2k Fl e AR FEE S SHI 3 SHY > B dupd @2 g feft 2 O IEA FEr > i
W E < Rk p I 2 fEh (0 canephoradfr C. liberica - ‘f!&p.&. FbAE LGN F
miﬁ iFa o ’?£f§°i%$ W * 0.0%RFE SR L T Ii%’il
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2. werfR 5 (anthracnose of coffee)
8 v (Colletotrichum gloeosporioides Penzig; Glomerella
cingulata (Stonem. ) Spaudling et Schrenk;
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Guignardia coffeana (Noack) Sawada)

# % ! anthracnose of coffee
(1). i+ Glomerella cingulata (Stonem. ) Spaudling et Schrenk (= Co/letotrichum
gloeosporioides Penzig)
o # 2 F % b Colleotrichum kahawae Waller & Bridge ~ Colleotrichum coffeanum &
B3 4 o Colletotrichum gloeosporioides (3 1+ & Glomerella cingula ta) e C
acutatum -~ IR FR Lvnr v ¥ C coffeanum RHRLFTETR - ;glf Y - F
ErieF Aol e R A B O coffeanum ¥ S A AR 2-3 X R NG IR FN
%"'(ﬂ B EtRR G ) o3 XA HEFA D A *UW |¥2 54k o 2F % e Colletotrichum sp.

Bk R R e g (0 coffeanum € B 4%\@&%%“" » X fit % (coffee berry

disease, brown blight )e — ¥ jErtergif ~ £ 5 ~ 5o R & F & 30 Colletotrichum
At (C. gloeosporioides, C. acutatum) > I g BAASREF o
(2). pilie

C. coffeanum * = 3 t % § + %fé%\ Al v A5 g3 Ak id A 0 F
EHFAL T RAE AL B0 A f?x;dﬁ+@% %@ﬂiéZO%/Eﬂﬁ
% o (. gloeosporioides, C. acutatum> % € R A A+ R EF  TER A EE S -
feE B EF -

Bl= -~ v%v%/ﬁ’(.ﬁijﬁa,ﬁgjﬁa;}ﬁ#i Ble ~ ehee il B ]ﬁaf‘g‘_]ﬁ\a\'i’t%

(3. Fpd i
C. coffeanum}’e—ﬂi‘?'ff’i‘)ﬁ?ﬁxi/}ﬁ@i20C 5% 30C > 5 10C » B J}%m”}
I

AXIERCEBER CPEFNCfE s A PR IR T IR AT E R AENR
ko F R AR E D
(4). =

lﬁ,}/ ﬁ?uf‘ﬁf)?m&%/mﬁ} ’f%/\j"?"‘m_ ‘@%Fﬁﬁ&"}ﬁ\‘ )%}}—3\53"

k(]
deigerfd 3 e e e R 1 1Y > ¥R € coffeanum p 22 A & 5P o

3. &&:K’:}ﬁs (Brown root rot)
8 v Phellinus noxius (Corner) Cunningham)
# % ! Brown root rot

(1). TR AR R B 7 (Phellinusnoxius(Corner)Cunningham)
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8 24.27 - 449
9 26.22 593 595
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11 26.57 - 595
12 29.43 865 867
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The study of cultural techniques of cutting and potting production on sakura(Prunus
spp.) and ornamental peach(Prunus perica Batsch) plants.

An-Na Wu

Abstracts

The experiment was conducted to screen cutting cultivars(or lines) of sakura and ornamental
peach, and study the blooming regulation technology of cutting and potted plant for marketing
demand before and after the Lunar New Year. The superior flowering habits and strongly branching
cultivars( or lines) of sakura ‘Taoyuan No.l-spring’, lines No. TYPC089254, TYPC089269,
TYPC099238 and TYPC10WKO02, and ‘Pa- Chung Ying’, ‘Jing-Weng Ying’ and ‘Fuji Ying’, and
ornamental peach ‘dianthiflora’, ‘duplex’ and ‘alba-plena’ were selected according to long vase life
of cutting trial. Those selected superior cultivars or lines were grafting on adapting stocks for
productive promotion in future. The field trial results in defoliation and 3% hydrogen cynamide
treatment on ornamental peach ‘duplex’ tree were showed the initiate flower and bloom dates were
advancing 3-5 days in 2012. The opposite results were found and might cause the warming winter
with one third less low chilling accumulation(<15°C) in 2013. Fortunately, both defoliation and 3%
hydrogen cynamide treatment could promote the quality of cutting shoots by enhancing the sprouts
of dormancy buds, particular in the flower bud.

The cutting trial in 2012, the results of harvesting period, storage temperature and duration
were showed that harvested in middle dormancy (early January) of plant, then kept the cuttings in
8-15°C ten days, the 50% cuttings would accelerate to flower after 10-13 days of stick in vase at
room temperature. Furthermore, the cuttings harvested in last dormancy (last January), then kept in
15-25°C ten days, the flowers would explode after 1-7 days in vase. Use the storage techniques, the
cutting shoots could accelerate to bloom earlier than nature bloom for 2-3 weeks, but the quantity of
flowers on shoot would decrease obviously.

The results of chemical and chilling treatment on the flower of potting ornamental peach
‘densa Makino’ had shown that 2% KNOj; could advance the bloomsom of plant for 5 days.
Moreover, chilling the plant 12 day with 8°Cbefore early January , then kept the potting 11 days
in 25 °C chamber with lighting 12 hours or 16 days in natural field, the plants would accelerate to
bloom in late January. The flowering products of potting ornamental peach could be used to supply
listed before the Lunar New Year.

Key word : Sakura, Ornamental peach, Blooming regulation
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G40 GAETEARE WL A R(AC)RE o R B AT 0 L BB (T 48 ] PR A AR G bk
FelJ2 -F-»fu AR S AR o B £ T B > B 48 ) PR LS ,/,,\\aﬁ{fb‘*f;rﬁxa
e 2 102 B d2 10 E4F > FF DEAF U LIAB-G > RIET 22 [ 84 F 2> R
&F‘_frwafﬁé S Bg o
(z )2 FRH#E%

AppiEFA [ E T 2232 (P ikes® 2003-2014) 5 ARARE > EP i”ﬁﬁ(rs

B bem o AFRE /S 8em B BT 9.5cm)t‘ EEAE O FFP 4*—# PRt fiEp by
Foonil o F BARINUEIT S (s ehe ¢ fFd AIEL 4 (10, 5em x 10, 50m) » e~ 3ml —i%ﬁ
Foko FEFEPNABREEE b A W e JI IS B F R RSB
#oend *;?i?imk* oo FATH N AR F AT 0 F]pt A EER S P 245 (2002) b o Hoer st b

HOT IRE o QAT IR S MBS S ILRIF A PE 8 XE;F%LEF’EB&%‘ e
;eér:r‘i Fﬂﬂ%'“ BiEAR o
(I)*x 2R =R

gy THRE AR | A A(P iR > 2003) BT FARE SR E LR R

FAMETE BT - ]‘”“F"*’F’ FRHAETE o EeR] e %A T 3 B(E 1 10.5em B
12.5cm > % * Tcm):EH 2 [ A B+ £ > T:f;ﬁ‘%&«’ﬂéﬁ* QAN > TN HELL B AP R
MibAE T 2 A BH VAT TR RAE o AT A HT101# 2 102& B2 - 102
EFRERARKAFTEY AAARLAH 0 SR QLR AP R ERGFHRS > FIE
FLATPI S 0 LRy P2 B H mt TP E N B L LA R AR RRN
oo

101 E B4R 2 H9,4008 > AR £ 0 X £ RS H200E o X478 o F
HEEE TS AN JEEE SR TA L il o PRI R B FH
[ %\ﬁ. B gedk R £ 2 R 2 S el o AT (S { PHE 0N (T A PR B dr it g
Bod & Fﬁ.mmﬁ ¢ g ¢ B’*ﬁSOV P ceemit o 1028 R PR AR 2 HdcE £ 12,000
g, iulOO%"f%—!“‘%u.E JAIE P AR 231208 o 2 2 BEAE0lERE o A Bt
Fl01 & 21024 B 2+ B4 B2 - o8P Bl 5 0 B (128) « X8 (38- 5 8)
ZAiH L FEEp o TR AR RADT Gl 22 ¥ A EHT 20 e

BEEESB

DL i S A

P52 JI?%?‘ A% 4k (Lai et al., 1998 ; $p 5% - 1999 ; ® x4y - 2001 5 @ k45
HE 8 02005 Hhgmm - 20075 35 i@ > 2011) n—»%wlmaﬁak%’&%«%@“%*“ﬁ#
B henfadg > LB A F A MBARLE 1##%“ SR AR ERY PR st REG A
AT ERTE 2wy TEE £ FEFIRAB O 4L W %3?“"&-/‘ 0 AAEEE B4 e
# (B 2)-
(Z)#= a8t
BB SRR T T GRS A SRS S ARG A R R ErHOR B
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Fodg s b b~ dmdil s B2 FAF 10 ARF FY L P Ala e B W FA
M B PG ,&F—,—éﬁ,wq Y - KAl ,ﬂalﬁ_ﬁiggiio j\,g:r;l:;;nggﬂ'i\%
W gl G4 ERFLIRTL AL FANGHE LR -

CEDER-E F k)

Zﬁﬂ??ﬁ“*fé—”ﬁwmmm’ Ay B 84T 32 &5 A 26
S kifded 12 & 200 M k5 (n=26) P 3219, 441. 4 % > % J 8 T 325229, 533. 7
days > = di #p L35 2. 3+0.9 days > 48 # T 355, 8+1.0 days > = A T3514.043.9 days’» %
> - KT 32270, 94834, 1 days o spie A B kg o ppiE(n=19) P8 3519, 541, 6 days © # &
Hp T 35 231, 2427. 6 days > #v i Hp T 35 2, 341, 0 days > 4 # L3155, 6+1.0 days > = Sy T i5
13.544. 2 days > % = - & &L 32272, 1427. 6 days ; 221 (n=7) " # T 35 1940. 0 days > % &
#p L 32 224. 9449, 3 days > v dd #p T35 2, 3+0. 5 days > i ¥ T35 6. 3+0. 8 days > = A T35
15.3+3.0 days > = = - # &I 32267, 7+50. 5 days °

WA R Y2 AR ARSI LB E B S BREER(B ) HY BB EAL
Hd 227 085.6% # 48T 4-68(n=260)(F4)» B[ 28D LR DFZF EAE -
KFH ~ GF EEPEEET CBE R TR - BHWAR BB 2 2w X (Esperk et al.,
2007) - § # [ & &g BT i (mud cocoon) (B 5) © 32 1t 2 =& gy 2
HiEbN T kRS FFEREIELLE GHEE Lepd A r g T35 4 82 2437. 7T #.(n=30) >
mit 5% 93.8%+13.0 (n=30) - bR BB TP 5 1 1o
(z)I0]l 22 102 # R+ &4 2

101 # B &% % 5 9,400 & -5 * ’J‘i']:{‘l:;% FEIE D EL ABCRT 3,929 & > < %
E58.2% 3 Bl bR 1,680 & 0 = FiE 23.8%; i akE 1,026 & > 3:_@
TUG $ 43520 031 & 5L 0.0 d 12827 FLES 3 FHd R AT
RASAERAF OB ERT R RPN S Y
Blbe d cfR Bl 2 A BB > AB RAEE T TRELI AL EFHEMRETRAET T Y ;;:_‘:%{ .
Pl T R B eankEG #’ﬂ/,ﬂ&ﬁrﬁ m A2 K3k @gz‘:ﬁpméi&; £ H kAbm m kA 4

AL BB T L R PRAE D < B JR BRSO FER DR TF - o
102 # &« & ﬁ%%ﬂﬂﬁﬁ%éiﬁ%%ﬁﬁﬁ el R BPMEERE 0 7ok
Pl T gag s pboh > AL B I RHPTRE R RRET L FE AT RADY
Qﬁﬁlmﬁ’ﬂiﬁﬂ%ﬁﬁﬂﬁmwﬂlwﬂ&5%4umowﬁ’1%4¥4ﬁ$
R 8,172 8 » 5= % 31.9%; 3d-“drx BB 1,608 & 5 o= F % 54.3%; 43 8
:&gl,%zg’;ﬂfﬁ"244’ Eiéﬁir“lﬂ%i%’ﬂ%“#p]02%°EQW§%§H§@
Fad > cPHEL 3BT B ANGEF ) L IBIREBIFER > M2 FAREL S o F T A
afﬂmﬂ—vrﬁ?ﬁ ERE ﬁgfﬁ»iﬁ—ﬁ/ P’ﬁ F éi&i‘?‘_% 4 5 %’»nb ; Ii“ﬁ:‘ s %i’(ﬁ&‘ﬁﬁyﬁ% 4 }’\‘4“)—5/
CH R FFA oL s AT RS FRE LD S Faas it F
éﬂlmO
iR 2 S A BT R R (£ 3) R KB ﬂwwaw;QW&lam’ﬁﬁ@;ﬂ
SoiE- HRAREEH @En )P frc o FFRAAE TR S 100 8 5/F £
ﬁ%?*$ﬁj&%%é3L%°§%&é3%ﬁﬁi%£§$%%lmgﬁﬁﬁﬁ’%ﬁ
PR PR M S ARISNE 4 > Vet d S Bz 3t F (£ 3) -
SEBAENTABRLBCIRE SV RTIHREEEET A EEZ SAMET(X 4
%‘%f«w’*ﬁﬁ 4% 2 0 f (n=201)%8 £ 5 10.5040. 78 mm~48 % 5 3.10+0. 18 mm- 22 &4 (n=151)
5 10.27+0.68 mm ~ ¥ % 2.90+0. 17 mm 5 ¥ *F 3% Boep A (n=T)%8 & 5 10.88+0.42 mm ~ ¥ % 3
3.4740. 13 mm > 24 (n=22)% & 10.570.57 mn~ ¥ % 2. 95£0. 17 mm - FH k5§ ¥ % 3 %
T Rl E SR R bR ] > S t-test 0 AR ¥ 2 EE (p>0.05) o
()% &7 iRz 3R gt =
Bt BRI AFRGURITEA T FAAMAL SRR I RFEEEORT
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AEF AT AR A G2 A AE S G RIS Rk A BT A S AT
101 & e Bt 5 9.9%> 102 # AR5 10.2% > % '15?{1&”/] 10%e & & - &7
F235 0 0010,000 & ervi-de s BEHF 1,000 T B (A 5N F ) B g
1:1] kel > Bewpd 95 500 & > R us Sep L3572 82.2 9Pty » g7
41,100 &= » 3+ 93% it 5 > -5 38,223 £ - @2 A DA D FHRAFBHREF S LT
3 la °
LA RPIE R B %‘iéﬁ AR R FETREREE S PR ESSTRERRY

F o EFTHREFPF AR A B ARSI B LS TE T g2 2,000 Bk 0 32 G
Jdw o - %éﬂz:':’%ﬁ?)%,wﬁl—ia&%ﬂfﬂl TWF o AR EE SRR
HEFR A EFH O REN LY AT R S oI ¥ i - E - ﬂﬁ’
- BT A[ETAAMIER LA D NRRTFTOFESAERY B HTTH
EFEF TR ANI AT A REARK A EF L £ o

]

AR e AR A R@F (R 6) 0 Ffd P RS IEfE S B SR A 4
E AT R BAE @R o X EASR r:r ERE e LeyE o kgl
FEFATDLHI PR FEEE > U SESTOE R ﬁ"l‘%.\tﬂﬂal?/\—"ﬁ AR
KR TEETE VA AN L FPEERPLE I EAE RTHELE ARBT 4
BRALRAE S AF RO FTEE

34 gt

123 @ 20011 F i k—3713 § 2P o 3743 fefype 63 F -

2. P iEks 02001 0 4 EAE VB EFEN o 4 ¢ BAF R0 96 T o

3. Wikd5o2002 £ H 2l BH PP AL VEEAFF o R BAFRZ[F kLB o
163 F °

4. PiEE5 2005 kA F UV ARAPINEFZ R o FRREELR L EPHAT L TP
% o

5. ks~ S EA TR 20140 TlmE S B cn T Y (BRRp L ¥R L8R A 33
281-290 -

6. @ ixem ~ £ H 22005 - ’_2}_/??“&* °

7. PEEEE S Z R TR 22006 0 %K F
BB 261 77-85 ¢

8. ir sy~ R 2 ~i;§w °2003  F AT F2 oK E 2 Hd BTk 2 FAF 3817987

E jm g'_c*—r‘;o325fgo

% AR
% (L UCIO|afICta)(iﬁ P D FFZATI R o %

9. HRfEM 22007 F BH K P HEP o FrRELR fHRabh o447 <151 T
10. 3% 44 M 2 1994 - iﬁfﬁi GHEAIRT 2L -R2?P BLAFLAEF 4 o gL #H> 48
E‘ o
L #P0 i~ BFART T < 1999« 4 0 BRI RS FF LA ME (@R F ) P E
B 1916591 -
12. Esperk T., T. Tammaru, and S. Nylin. 2007. Intraspecific Variability in Number of Larval Instars
in Insects. Journal of Economic Entomology 100: 627-645.
13. Ho J. Z., P. H. Chiang, C. H. Wu, P. S. Yang. 2010. Life cycle of the aquatic firefly Luciola ficta
(Coleoptera: Lampyridae). Journal of Asia-Pacific Entomology 13:189-196.
14. Lai, J., M. Sato, and P. S. Yang. 1998. Checklist of Lampyridae of Taiwan — Coleoptera:
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21 AR ¥ AR LT ik

Sex Samples Developmental duration (mean + SD)(day)

Egg Larva Prepupa Pupa Adult Total
Female 19 19.5£1.6  231.2427.6 2310 5.6+1.0  13.5%42  272.1£27.6
Male 7 19+0.0 22494493  2.3+0.5 6.3+0.8 15.3£3.0  267.7+50.5
Both 26 19.4+14  229.5433.7 23409 5.8£1.0 14.0£3.9  270.9+34.1

22 AR E A LRI ET 2 K

Instar Larval duration (mean + SD)(day)
Female Male

1% 12.3£3.5 (n=19) 12.3£1.9 (n=7)
ond 16.1£6.9 (n=19) 17.745.4 (n=7)
3rd 19.9+7.1(n=19) 23.6+17.3 (n=7)
4th 79.6+56.1(n=19) 79.1+42.9 (n=7)
5th 107.6£22.5 (n=17) 102.4+28.7 (n=2)
6" 65.5+30.4 (n=2) -

23.101~102 2 B X 4% 2 2B M2 2B ehs itk (7= %)

2 EH
E R % Ik
12 #s g | 3~%is g T =B
3,929 1,689 1,026 931
101 9,400
(58.2%) (23.8%) (7.1%) | (1.0%)
8,172 1,658 1,362 1,224
102 12,000
(31.9%) (54.3%) 2.4%) | (1.1%)
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24 FHRZERZETIRESHZHME S TR

S Body length (mm) Body width (mm)
. Lab. wild Lab. wild
Female 10.50+0.78 10.88+0.42 3.10+0.18 3.47+0.13
Male 10.27+0.68 10.57+0.57 2.90+0.17 2.95+0.17

L5 HBET A AR EGETL)

Z P PR TERF) Hip /& / 4+ &% 7
I o bk 35,000/% x12 % x1 4 | 420,000
W EEL LT 5,000/ 7 x12 60,000
RN D) 3,190/ x2 6,380
&7 $a(20 % 45 NO.5) | 60 =/ x100 6,000
B 300 ~ /1% x2 600
g S 0.16/4% x10,000 1,600
ks 130 ~/# (150g)x15 1,950
£+ 496,530

W1 1022 & ~ & 4

gtV

ToR ToHESESAETE 0 (A)F ERRE KT

w2 ikl (B)

B BB R 5 (O B AR PR e Ly (D) S E P g

¢ oo
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LARFER 2AREE 3MRAAME 4 RXBEF




RS AR IR 1 BB R

FI3f 4 Bl
REEATEF T SUE S F 85 ERCE P s
iy MERE
SECE R S E
TeEF RmiL
Bz frde s 02 kg FRESRAMLFL
&
RERFC )%;iffe‘ PR HEELEH o0 e AR AR UR T LY M
R o> U FY "I‘Fl“ﬁii‘%"éﬁlt~l’\zivﬁ TR HAR AR AT EEFRTHE T

%-ﬂ’l\p\ 'f"A}’]"?'l& 541-’1’11'3.»]3] F%Elfb B - 5*?-\1! 39 7@ I—Ip;}F'ﬂ,r;i,'—_ '*ﬂaﬁi%}*—“é-ﬁ\, %;I‘
12 3 AHEHE0HE) - ARFRU2HE)~ I HET(97F) R 22 (5 )2 4f

Fﬁ.p 1‘4(3 15\) ‘f‘%‘%‘# & ‘?\FI—I"" X, bt ﬁ&ﬁ T r/? 12 )75)\-\;:@ il ’*ﬂaﬁj’%&z&ifp 3 f’_}_o f‘{
a2 R EFARFTAEAE 24 &%mm"mﬁzﬁﬁﬁfﬁiiﬁﬁﬁiﬂi
FHMPIREL o A PR A RRGE TS AL HEA LB RE CCHLEEE A HESE
P R RIS A L R AL T H R LR B R el
2B P EEERE R AL FRESE FLAR L B2 R L R RS L R
HRESHE S0 PR i }"\*tr“i“;"%fﬁa Sy AP L Sl A U I
i FOH B PREB LR R R FORLAR G RPRAF LR A
RNET FIRAES A RFTL S b L B o

Wegs - R E A P f) T BB S 75D

#3

Rk R W"‘K-‘?ﬁ%ﬁp’%ﬁﬁp Do A RGRZBF MR T e T 33%

%Bﬁvbglﬂ'iéimrfﬁ}?xﬁ B ow R kR Ys T B0 1P ek (T4

ferpe &g 58 (Chol et al., 2007 ) o &/ » & * g7 L FHE L

( Yuan et al., 2006 ) - fzE=ri 2 p % &7 ?F?‘L s BT R ERIR
2 g% ( Werthner and Klein, 1999 ) » @ ER 3SR FEF AR A il AiLp o F
e = %yamﬁﬂnmr%ﬂB%mmiﬁﬁ’ﬁ4&4ﬂ¢ejhw&fﬁm
( Howard et al., 2008 ) -

RIR Gdp plg ATenE 5 * chg A3 8% (ideas) frj 7j:hA & (Mayer, 1999, p. 450)
Horn and Salvendy ( 2008 ) 451 > £l& 7 EF & A 7 im,ﬁ PN 2 R R ) B iEé*_
FARZ AR #Ho2 AIRTT R St B F /)iﬂ( Zeng et al., 2009a ) o 4
HFELEARK S FRARIUATH P LA B0 A4l o Rl AR Gdp - bl e
BB BATH o § I“°L ) T E‘E AL Pefie ki ¥ 2 204 H 4 (Zeng and Salvendy, 2008,
p.6 ) » L3 EFATIp bR §F P b * KR oA Sra gl L 2
2 B e A "ﬁz?llé ’* FHmLAE L PR ek ql (Zengetal., 2009b) -

SRE  Salhzd L3 R §(2011 AT A 2010 &£ R ARF RS A B 1,200 8 4 &~ A
BEOD B B R RS ARG OELER 2 - ot vh s B € HFIRE P R
oo s o AR RERSLRL PR THFES %ﬁﬂ”'f?‘?'“’tﬁfﬁm#ﬁ*‘rmi@
T2ABEAIFLFEAHIE FBIARFLEFHERE - H 7P 5252 2010 #4238
143 4= #2008 #2 6.438 ~=>%& 119% 7 1’]‘3"%&%—m§‘u%§mkﬁ 3 e oa HiREE
o AR EA S o R - B HEIF T RERLEED T nima 1 £ (Li and Wang,
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2010 ) o Ft o R R B-E B B RS PRAET R AE Y v ek G AT H 0 -
¥ ’%é&g“n’rﬁ‘;&ﬁﬁiﬁ’#iﬁﬁ; v AR Akt m A A RIEF R ( Wang, 2008 ) - &
BEF AL SR RFRFFF BRI PO RS R AR
PRAERSLREHNEE o

P kiR ARE Y > MR ITFR2AY 5 FE ety sz ( Schmidt et al.,
2008 ; Li and Wang, 2010 ) ~ 3xt=# %% ( Zhong et al., 2011) % %= &% ( Yoon
and Jang, 2010 ) % - & - ¥£3¢ ?Pé*éﬁjiiéﬂ"—f;’, o ﬁ c qerh ¥t G 5 R B~ RAS S RSP
SR SR A I < 1Y T R B A R Bt A ERM L o KA o iF
3 Lk e b J‘—lp~55” CHBEILR R L IR  F I TR B RS TN AR T
EpE e T EIAIRZ PN & b4et 2 7R (Hashimetal., 2007 ; Klineetal., 2004 ) -
3w ( Park and Gretzel, 2007 ; Schmidt et al., 2008 ) ~ @ 4+i* ( Beldona and Cai,
2006 ; Park and Gretzel, 2007 ) =~ % 3749 * }+ (Kline et al., 2004 ; Qi et al., 2008 )
Foo T AT RVAIR T REITR A G #W*ﬁ#ﬂ"}%ﬂ%f#ié«é |2 pidEFETe 1
Lo rifeqp b IT\W%% SFF RS E bz 24 AR W LR 12 FEP LG
f’]‘ﬂaﬁﬁ?.ﬁ“i\? BIE 2T -

$ ¢t > Bagozzi, Gopinath and Nyer (1990) 25 A - Ao@RiE > ¢5F B L 5
¥ e % BBEA I RERER &R AL FTLE S ,E.E]'Russell and Pratt (1980)
#hEEe 79 B aEe o “r"f]'} (pleasure)ﬁm}"%r\(arousal) ] e AR L F
I ﬁ*mﬁifiﬁﬁ B oo dc R E S AR X P EE S AR o T B S A e D
FHe 3 2PRE F RN FBHAFSSRERE frﬁ:mfmffkmﬁ i BER P
LT (Feldman 1998) » gl ~ § WFR ¥ F M % (Zeng et al., 2010) » AI& ¥ "3
- R REBASAERAR > fp‘liﬁ?ﬁ&i&« s W oap it H N X L AR Pl
o —“‘Ffﬁwrﬁ»}’w‘:'r%@ s R R E P aaE 4 (Zeng et al., 2009a) o

F-20 0 BLARASLR F g Feer by g s (Spreng, Mackenzie, & Olshavsky,
1996) 5 Morris et al. (2002) s;\IFL/;J %Jﬁ'riﬁ" 2l f@*fi’f“??iﬂ 7 rLRE R DL R L
FRES G0 B pF o Allen et al. (1992) A 34 i f F MR 75 F w2
oo S PSR RL S g A e  Oliver (1993) 385 ¥ f s s o
MWlefEg 22 RIDBER - FHUJFFF BHER 2SFF > L i § J"mﬁ & fiﬂfr
#:’z PEE TR e (Allen et al., 1992; Laverle Kleine, & Kleine, 1993) o Flpt o A

By enpli B B e Higd 06 H R o § BB KRR
PUth s ek (g ¥ *ZE%E’ (BB o RAEIEY THI-L AR (Yoon and Kim, 2000) -

p—

- i*wum A iﬁ”& @ 4 -PF:J«EF v F R A H PR BB A @J%@fp‘—, (Shankar, Smith,
& Rangaswamy, 2003) o @ i\ﬁﬂ - BRIF T R”éf, YUE R kd AR R REL AN
G LB E RS 2 85 o A ek R a’}ﬁ'ﬁ\ L ER I 03 0 B E R
"’LL%?( % A ﬁ‘ﬂ]‘ﬂuﬁ}%?“éﬂi‘m' Ll ”mﬁ—}\ °
é}fle‘?')éﬁ

1. sk s s 4o

A7 %% Li and Wang ( 2011 ) #7i¢ * ez 54 » L 4P M ?”ﬁ‘ (SRR
PRERFEIEA  ARTALFA AL M AEPEEERT A e 0 mP 4o

- o
1.1 #3#% & ( Technical Merit Dimension )

PP LA e A HGRE IR chic 4 > B G P e D R TP o S BT IO
FoTS ARG R e BB (KEgr ) 2 2v#a® (Hashimetal.,
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2007 ; Kline et al., 2004 ; Li and Wang, 2010, 2011 ; Park and Gretzel, 2007 ) -
1.2 F# ( Information Dimension )

ARG g kT AR L B SR P et BB B T 1 AR
BRAF -FAFET - AGFTACAFFA FERFTACRUELFTR FREFTRE RS TE
( Beldona and Cai, 2006 ; Hashim et al., 2007; Li and Wang, 2010, 2011 ; Qi et al.,
2008 ; Rong et al., 2009 ) -

1.3 /¢ ( Communication Dimension )

ARG A dp e ok IE é%;;ﬁi % *-3;'& eI wEE > BH AP Al IR T 53
A s AN SRR ER S FPT L s ¥ AR EE(FAQs )E ( Kline et al., 2004
L1 and Wang, 2010, 2011 ; Schmidt et al., 2008 ) -

1.4 2 % ( Transaction Dimension )

PR LA R R NT F R RG> B P R P e PR R L h s (AR
4225 40% (Rong et al., 2009 ; Schmidt et al., 2008) -

1.5 8 %% ( Relationship Dimension )

PG LAt NS AR EEDREM G N BRGNP e B AT
%’fdﬁf,' |iTL 5 % ﬁ%&’Li % (Park and Gretzel, 2007 ; Qi et al., 2008; Li and Wang, 2010,
2011 ) -

2. AR,

Zeng et al. (20092 ) i 2 F AlRchiest PRt BB E D3R * > 2 e
PR o TV RF R A 4 i eLIR e 7 FRVFE ( Aesthetic
Appeal ) ~ 3 #+1t ( Interactivity ) ~ A7Tsit{rif et (Novelty and Flexibility ) »
R ( Affect )~ £ &4 ( Importance ) ~  * 4@ % & ( Commonality and
Simplicity ) ~ @t ( Personalization ) * - o o H ¢ - % BoF Ray 5 1 e sp ot
ARSI (LA R A B A bR R - R ER %fr%ﬁ']“iﬂfriif@:'lﬁ_%%%zf&&%
s G IRAFFHF S { %i B M RGE AR hd 5 R 2 dp ek b L H
e E e H}fbff e BHREF B EEMEAEAE SRS B HFER ey * AR
ﬁ*ﬁﬁ@gﬂﬁﬁ ¢£fj@ﬁﬁrarﬁ%%fﬁﬁﬁ&“mmk’“ﬂu**ﬁ%
MEREr F AL FRE BT AR Jﬁmiiw c i H AL p T s PRI
EoPF SRR
3. kF R F AR

AL R ELIRTRA Y R KR R TR AR MERP 40T

B RAIR SRR F FRL gl 2 Qg TRl T EATHEES S A
B EZER TR RDER K~ B fed 2 LR34 endig oA @ ‘ﬁ‘m& F ¥
oo gh g OE R nAE o ¥ ek Ordh i iRl iR BT 2 ﬁ%"% RREE AR
E RS SR g;ag‘,;ﬁgl,;ﬁmg;gggﬁg_gwual It gmp koA A (Klineetal., 2004;
Hashim et al., 2007; Park and Gretzel, 2007; Qi et al., 2008; Li and Wang, 2010) °

E = B ﬁp gmﬁk,\_hﬁ BRYPLFRADISME T LF LM BT B
B R SR A R ARG ;‘Ffmwn Ideran 0 2L LRI
b %Eﬁ?’zﬁf#fﬁi HwmehZ AR B kB R FEFRE 2 BenT ¢ (Kline
et al., 2004; Park and Gretzel, 2007; Schmidt et al., 2008 Li and Wang, 2010) -
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pLoh o B AR eniesh B Gp 54zt ¥ H AR EARR A hifdE o R B GRS
MEE B 2 Wk BT A Rk ferb HoATR B R ﬁéA*M\ FoOHEPMFEE > B
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The development of evaluation tool and model for creativity on recreation farms’
websites

Chyong-Ru Liu; Wei-Rong Lin; Yi-Min Li

Abstract

Despite the extensive use of the Internet as a marketing tool by recreation farm
destination, few studies have been conducted to measure the creativity performance
of recreation farm' s websites. Literature review and collection experienced experts
were employed, through rigorous content analysis and two rounds of tests, a consensus
was reached on the following set of 39 items grouped into five dimensions: technical
merit (10 items), farm information (12 items), interactive communication (9 items),
online transaction (5 items) and customer relationship (3 items). Among the five
dimensions, the recreation farm’ s websites were using their websites creatively on
transaction and information dimensions, while relationship and communication
dimensions were the weakest areas of recreation farm's websites. The proposed
framework was tested to evaluate the of creativity performance each of the dimensions
of 12 recreation farm' s websites. The results indicated that Flying Cow recreation
farm website had the highest score, followed by Sheipa and Tsoumalai. This study also
aims to explore evaluation model of recreation farm website creativity, categorizing
those effects as emotional, satisfaction, and intentional. By understanding
individuals’ exposure to website creativity and that creativity influences the
formation of behavior intention through emotional and satisfaction factors. It will
look specifically at arrivals to the 12 most popular recreation farms in Taiwan, and
595 useable responses are obtained. Several empirical results were obtained. First,
website creativity had a positive effect on website emotional. Second, website
emotional had a positive effect on website satisfaction. Third, website satisfaction
had a positive effect on travel intentions. Implications of these findings for
application and areas for future research are also provided.

Key Words: Recreation farm; website creativity; website evaluation; behavior
intention
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2OLAARRK B TARSEASFARZ BRI FRTREIUERLTTA H
KRR A KR IRR TR
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16 Valve movement ‘
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AN
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Key Water Paramecters
| (pH. EC, Turb., Hard.)
N /

UL B BT B 2 A S B X )\ B XA Mstisin >

F(t2Arngs BrogsCrog s Dy ) s (Xow)

b{ / J w45 Xeo
=A,_ﬂ‘-exp 05 % +Dbg AR (XTurbrdm)
o g (XHajdmw)

/

/_C MetAKH AR ARRA ST ARMS B W T aBR KX %

1
g Ca ¢ € & ¢ X
B c c. € €, C r
g | | Loz 5 6 7 3 X
C, c Co €y € C Be
log 03 9 10 1 12 X
D Turbidity
log Cu €3 Cu G5 Gg X
| hardness
\. J

Bl S %ﬁ% ki J\%‘rfﬁgﬁi#pﬂﬁi&i*"ﬁﬂ % T p,fir,f‘ﬁ;&@; BT R
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26 MERB LB ET- T

Water Samples

Parameter Aok W Tk e ok 5‘?’ 'k 5§_5%’_k
(Tap-water) (Groundwater) (Lake (River (Irrigation
water) water) water)
PH 7.76 7.43 7.55 7.39 7.42
EC 287 308 229 374 509
DO 5.95 6.03 5.98 6.04 6.01
Temp. 24.8 24.6 24.3 24.6 24.8
Salinity 0.1 0.16 0.1 0.2 0.3
Turbidity 0.76 0.94 0.77 1.32 0.2
Hardness 9.7 58.6 95.2 77.8 199.8
NH3 0.12 ND 0.22 0.13 0.06
NO; 3.8 6.9 2.35 9.15 23.4
NO, ND ND ND ND ND
SO, 26.2 50 6.13 37.26 50
cl 7.44 17 2.03 1.24 22.7
Fe ND ND ND 0.029 ND
Mn ND ND ND 0.001 ND
Ca 22.12 20.32 27.7 28.32 20.35
Mg 5.52 1.88 5.67 1.883 43.64
Na 6.59 14.3 20.22 16 15.48
K 1.7 9.2 334 12.22 13.83
Zn 0.02 ND ND ND ND
Pb ND ND ND ND ND
Cd ND ND ND 0.002 ND
Cr ND ND ND ND ND
Cu ND ND ND ND ND
Ni ND ND ND ND ND

Units: pH (standard units), electrical conductivity ( £ s/cm), DO (ppm), Temp. (‘C),

Salinity (ppt), Turbidity (NTU), hardness (as CaCO3) (mg/L), ion concentrations (mg/L).

(Z) WEBEF R B St
ISR ¥ AR Gl

ARG RERBFER B KR B TR PR SRR E KT AT 5P
PEBERS (T () bl Ed W R (F 6-10) - B 6-10 B r s T p @ JjRF 0 b
o R - S A2 A3 E P 06:00-08:00 2 20:00-22:00 ¥2 07:00-09:00 2 21:00—
23:00 i do A W Mg Et GIE o B 6-10 ¢ i RAEF 0 2 GREICKEIR- PP R PEEO B
BEme(wT () it td B Fidp 5% K-STest & (& B2 BETH 5 TLFHR
£ 288 E PRFAFAN BRFRS -BRLIFRTEFT 2 T0E2 FR L FEH+
%~ 47 i% (Monte Carlo analysis) " 4t = 2 95 % f ¥ % T (confidence interval, CI)2_ jg ¢ #
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WA g ) o AFT Y M 2RAE 2 4o SinWave 2 Lognormal HC5S([1] % [2]5%)# & kR
SR RPERAE Y ) b e P BB R RER BN $24 | FRERR
N f' o A A pEELZ 2EA = 48k SinWave 2 Lognormal $oilde it 0 H 4wk BANA
7\]\ TR s BB OK S PR B JERECRORMT o MR ZER GRS @,§(~\A} | &g 4= %

— b

22 3 ERERE MR gE ¥ I EF SinWave Hist F8k- F 4

f(t A‘sm’ Sln’csin) = A\sin + Bsin Sin(?-i_ Dsin)

sin

K t Asin Bsin Csin Dsin R?
§ 4ok 0-18 40.05 10.16 16.52 5.07 0.85
18-24 35.41 9.52 7.411 2.98 0.99
ook 4-16 21.58 7.66 9.99 2.51 0.82
16-04 21.93 9.61 15.69 5.17 0.92
8k 1-10 27.76 11.08 20.87 6.12 0.62
10-1 33.34 10.20 10.64 2.73 0.84
w ok 0-13 28.11 5.29 10.11 3.76 0.47
13-24 17.36 8.34 20.18 2.13 0.80
ok 4-16 47.32 9.36 7.66 2.04 0.74
16-04 46.72 11.57 11.73 2.66 0.93

23 R ARERE ML )gE ¥ 2% Lognormal 5% 58— 4

2
ln[Bt J
05 —%7] |+D

f (t; ALog ’ BLog 9CLog) = ALog X €Xp

Log

CLog

493 t Alog Biog Clog Diog R’
i ok 0-18 25.79 5.76 0.063 25.34 0.91
18-24 25.0 20.5 0.091 20 0.83

ok 4-16 18.17 8.17 0.201 13.75 0.95
16-04 18.48 21.66 0.102 14.47 0.91

2 1-10 12.61 6.42 0.107 33.36 0.77
a 10-1 20.43 19.18 0.061 29 0.81
-k 0-13 16.71 6.05 0.109 26.95 0.66
13-24 9.14 18.15 0.112 16.96 0.83

—_ 4-16 24.39 7.01 0.13 39.14 0.85
A 16-04 23.84 21.75 0.15 33.51 0.87
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r2hgtt = 48t Lognormal 2 SinWave o3ty i kKL= pimE ¥ B BERL
SinWave #-3% # 2% ;% 1) Lognormal #-5% ClOg (R2) Fis— p o HEF S AR

HERS LA A AR R AL R 0 R W A SR R
BEHLY RE D G B B G R B R A o AN 312 0 T AT B kR p
BR R R EETE SR R RGRICR R BT R KR IER T HLRE R
E R S LS ER S A

B 6-10 4 0] 5 FCKHE B0 3 KT 5 B - FRRARER RS S T EILRE R
BOTACRMY S RAREE GRS S T L S e U ek LR 68 G
dl o Rk B TR R E BBk MBS B S sh G T e kR
PR HO82 &% VT 13- 8P - PR HepmSirkTa afupigr gt
GRS RFIREAS AN T VIR B P E R A BP S o o
BY phif A5 B (offset) T AL 5 UK B BTRAE Y - HELA AR K8 R 4 ﬁ‘“{?b‘ %i
- PR R N R B O R R KRN DR Y () 6-10)F s g
BRI oRRY BEESY AR Y Miks E(offset)t ) kA L ERERSKE B> ko>
PokSE Tk TR KA TR A B 4 Al L BB KSH B> A kok>i k>E Tk

%‘%'EJ BR-HE RORH TR S A2 RLBESD FH . iea PN
EHRLY R PPESOFRE D - HRRE Y NERREN AR kT A R A A
BB AR R Rk R SRR SRS S LR R
B R BL A 0 5 Wiy fe— 4B L 0 A % Lognormal HoRNERA P XY UE D R B
AR L B R A Gl BRUR R Y T B 0 B LR T e
HD 04 BFRGS o S - R S T e B REM LB R 2
A BE > TR 0-4 P2 TOREER R 24 PR IS G Rl o RS ST F - B X 24 2
*p (M)~ TILU‘«?\:B_,U Lognormal H5% 48 B] 7 K 8 2K M ¥ LA S 10 > (A1
FPZAPFLRE VR ZATREE I 2 4P RAMEE P 24 ) - B
FOOANE Y S XA SinWave 30 P Do 5 A7 doAR & 0 A dpdp & T 0L R B0 44T
FRRLPEDRER LA % Lognomal #1340 f He i AL R SR 24
RisA %~ ARG B 12 A #h 2 12 Lognormal £ SinWave & ¥ HO5$t & A E
Bt LR LB o RS Sl 0 T P & Lognormal 5% ¢ d Medp i £ TR
Fufs 0 S RCHE F A L0 SinWave #0500 A3 0w kMY o R R LRI LS PR
fu it 4 > SinWave #3¢ o

i

—==- 95% CI
Mean + SE
Lognormal Model
0 4] === SinWave Model .

on of bivalve siphon extension in clams (%)

o 1 2 3 4 5 o 7 8 L] wooan 1213 14 15 16 17 18 19 20 21 22 23 24
Time (hr)

&Lognormal % Sanave \:l'yﬁ;: e g;ﬂ%%—éﬁl};@ %%fL R

\\xr

i
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===e 95% CI
Mean + SE
Lognormal Model
==== SinWave Model

Proportion of bivalve siphon extension in clams (%)

6 I 2 3 4 < 6 " ; ; I‘ﬂ I.I I.Z I'J I'-i I'S I‘6 I‘T |'s I.O I'I} I'I 2'2 2'3 2‘4
Time (hr)
B 7 HREFERZE TR T - pP AFRZBE I RE R

#c Lognormal %2 SinWave S8t & H B EHHRE R

==== 9501
§ Mean+ SE
Lognermal Model d
= === SinWave Model BN

1

\“-
=
;g:‘_:;‘
1+
Ji
o

g

&

Proportion of bivalve siphon extension in clams (%)

B8 AR FEHEBZHARMT - p 7Y PRI BRga G b2d o & uztay
Lognormal 2 SinWave S8t & H 2L 2d B E R -

Jir
o
¢

100 -
=== 95% CI
$  MeanssE
Lognormal Model e
20 = === SinWave Model .,
- LI
n i H
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A I H ll,, \4‘\‘
A FARY -~ | 5
=N ‘ P ./ (W]
‘ 1 ! - ~ i
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=== 95% CI
Mean = SE
Lognormal Model
= === SinWave Model

Proportion of bivalve siphon extension in clams (%)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hr)

B 10 ORI T fe B0 BRR LK T - p ¢ LR BB SR B bR o Tt
= %% Lognormal 2 SinWave S8t & H 32 FRE R -

2. WRFEFEER G

AP EA W RERBFEREBE D KR~ TR Pk PORE BT AT o Fp R
PEELE (@ (1)) b2 de it w 5 (B 11-15) B 11-15 BEr sl % & p F A o2 d o
BRI - SEOu B A2 AN o REk T K-S Test ¥ X R—- p P APFENE RiERE
BEEV () BIR(F B BT TEFTHR 22888 REFEFFE+ A
Yk da i 3 95% Cl2 A b2 G B(H 11-15 ¢ o d @) st bt 5104 0% R
RAERSE BREPIEIEFERY I A RBRETEEH TR L 28 R bR M = S8
SinWave 2 Lognormal #::%([1] 2 2] &8 E—- P ¥ A BE PR () bl B p %
Ry TR BB s m R A BERRE T KT o RAREFEGYRE S A YT
Zw % T o

FLautd = 4#c;t SinWave 2 Lognormal -3¢ @ 2% Gt DeC, (GY2) ¥7AR:E-

PUOEE RS L S R AR R AL PR R SR ER
ToFRY PR EE R FRREAFE R PR BT AT o R
B3 PRER 6 S S (34 13-22) 0 @ p Y R LM IRE W R - R
G R U R
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24 5 g ER KM Mg ¥ 2 SinWave H5¢ S8 T4

f (t’ Agin’ Bsin’CSin) = A&in + Bsin Sin(?—i— Dsin)

sin %‘

X
Kk t Asin Bsin Csin Dsin R’ 1 ;FL
s %ok 0-18 48.01 10.67 16.06 1.53 088 ; g
18-24 51.68 9.61 7.35 5.97 099 .

e g 4-16 59.91 10.41 1031 5.83 088 ,;é
16-04 60.22 11.83 14.76 1.63 os4 [ o

. 1-10 43.32 7.36 9.35 0.45 064
10-1 44.56 9.12 11.17 0.14 084 *

-k 0-13 55.12 7.04 10.08 0.51 049 ™ i‘
13-24 64.77 3.90 12.01 1.17 0.82 ¥

L 4-16 37.08 11.03 7.46 4.84 0.79  Logno
Bk 16-04 39.28 8.78 14.29 1.40 0.91 rmal
i

S 4

2
ml b
. BLog
f (t7 AL()g b BLog 7C|_09) = ALOQ X eXp _0.5 - _ + D

CLog Log
k *i t ALog BLog CLog DLog RZ
-25.9
2 N 0-18 3 6.83 0.54 62.97 0.88
'k 18-24 -25 20.5 0.09 67 0.88
0.21
Wt 4-16 -24.1 8.18 4 70.63 0.96
-k -23.4 21.4 0.11
16-04 5 4 3 70.66 0.92
1-10 -18.0 6.55 %13 47.95 0.83
ok 0.06
10-1 -19.1 19.2 7 49.37 0.87
0-13 -21.6 6.10 0.12 59.69 0.73
-k 5 7 5
13-24 -7.04 18.7 0.09 67 0.77
1 6
-28.2
/é o 4-16 5 7.14 0.12 47.35 0.94
'k 16-04 -§4.7 231'6 0.19 55.17 0.86

ArRE o d FREE VRPN 0 A AREE(- FERIpE PN FREH) AL S TR A
PEFFHRI SRR L RFFF L R PR R TR - HHRLE P RR
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RS A=A

Kg G ERBWI AT R RWT o RPIERFRER LD RSy YRBPER 20%5 R
B RE- FHHRFEWG B 115 A5 2 EEZ>p ok 3 TRHBB kTR
BRI AEORHT o - FHRE P PR GRS A R 1115 Ve F e 5 paa
Bhd MY AR - RRRLEREES  RA BT AT R g
1@%°§ﬁ%“%§ﬁﬁ?ﬁéYﬁ@ﬁ§®%w’i%{ﬁ’—ﬁﬁﬁﬁﬁggiww
B MEF- %24 PEZ A MES > - HRPEL LR AR R A &
EANS N A E REB S ORET o FARAAGARE 0 TG B AL S A & i 0 T
PREERVIRIT O BFRAMCGERE L R TR ARk B R Bk
MITEK o AR MY F A BPRREE 0 RARBRGEEY R B )
B2 frtgAR L o RANRIEEDPN 0 FRBVGREB RIS > Ft A2 L e Fl2
Wm R SRS - HE P RAERIERER  EE RN RRET o - FHRPE L G
MF Y T @ T kT R B ¢ R B0 E kSRR B PR
BEFNRFEERELE?  MROCRERIEREEF B EBRTIER

o HBE P PE Y RBY (B 115 FHEFFHFR-MEEBZ > FokigT > 2
B R - AL AP ER R B VR Y - B Y R 24 YL 0pF
B3l 4 Pk o ¢t Lognormal B3t 6 PP o B BE W SURRIE > - 0-4 PR 2 BLPIZEAS T 24
FRig o o MRS R B2 R SURAC RS 0 Tt o R E SR b - p 24 ] R ()R
T A R 02 fR4 Lognormal H5% 72 & 7 AP A 2 BUAT 0 A JRRLACKELE p AR
Ao MY AR - TEREHY O RA AR EBORTRE E P TR EBRERNT R T
ARG A IR (A )~ R E Y S R IR o2 i (offset) B M o B W AR
WAL BBEAREFT ) o A S F A oME 2 BHPERAR](F KKK
OB 1D pF A ] » B E IR 2 SRR T FAREL(Z Fir ki B 14) -

Bl 6-10 3B 11-15 2 %] 2 MERE Z 0P KR~ B TR HB Bk PR 2 EEE KT
KT R AR A P AR Bl A T IRIERE R I B P HP AR M0 ]
AW MG - BN o A BLELATRIILY B ER P L F e MG FRUE
B PRGBS T OGTRACKIN A R R T L P ER T o TR WP o -
MR WA A R A TR - WL E P RB RS AR -

A b 1P AR ST T2 K RIF #(06:00-18:00 v E 5 18:00-06:00 txBL)F {7 4o
AR ERTFRFT XY IR E D ERFHPFR L ERY AR -
Garcia-March % (2008)7 4 I FEAL P 830 p 2 p BT € 3 PR P RF B o K 5 i
WELE - NP RAR LR FEOBE > FHED W N g R RS
PLa o PN EpRFEFEEFRIFT L IREPER o 7 LI REFHT 2
%@wmﬁ%muuﬁwma%#%%mMQQMQﬁW$Fé%ﬁo
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95% C1

Mean + SE
Lognormal Model
SinWave Model

Proportion of bivalve closing in clams (%)

0 1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hr)

POKBLEBE R F TR KRR T - PP A EER PSR Bl o 3z = Sk
Lognormal % SinWave Jn#c#t & # =8B F 1 o

\

e
=

6 { I 5

40

20 se=e 950 C]

§ Mean + SE
Lognormal Model
=== SinWave Model

Proportion of bivalve closing in clams (%)

0 1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hr)

B 12 kB R B8 TRk T po AR PARGE RS - IR
#ic Lognormal # SinWave S #ickf & H A& B RE R L o
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=== 9504 CI
Mean + SE
Lognormal Model
==== SinWave Model
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Time (hr)
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100

Mean + SE ;
Lognormal Model
= SinWave Model

Proportion of bivalve closing in clams (%)

0 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hr) Bl 15
AORBLR R BOTIRROREB TN pd R PR PSR 0 bR T 2baE s S
Lognormal %2 SinWave & #ict £ 2 Bt d B & 10 o

o

KM AR SRR T S M B
D FREETER AR EBRTEET > BRPFREERI AT 4pE 0 W
KRB RB 2R FE R SRR g R M 2 1 X 3HE A2 (metabolic-biochemical process)
Jo @ iv 4 (ventilator activity)~ B B 2,2 & & 7} f 42 & & (Markich % >2000; Tran ¥ >2000 -
2004 ~2007) c MLER BV E WA OKMERT > HB AR R ESY (K9 2 B 14) > H iR
R EARRE VKM, W - Y O RBREBRRE LT AEYEED > S a3
PR (R E I BF )R- RS AL  HERER KT - FA o Bk 4
Bos BB B abr BoRRMIRE T A SR NBES)  EMT 2 FHC)F A i
ZREBREFEIREFEE G R SR EB AL BRI FRLT ARk R
TEREEWRTLLIMZAERFFEBW 72 12) KERBKFFH? 7R BT
RHHERF T EREC)  BH R S HME)E KT FERF CRRMENFHA R K
Y > BB ER FARLEE ML R ToREEE R T AR B L ApiT(F
TER10) ¥ ToRBZ ERY RGE A BT EI - ApIEIT KRR RRY R HERE
BRETSE BT ER CBARLABRS > HART B 4piT; Rak TR BAR -
FipAR(SOM) 2 £ (COHAEF fp fok kol > HM G RBF SR 2 f fokag

e ar KoK B a-kY Ea L 8 FkEBREY U ERYET T EREFE
P 8 SRR EMP £ 25 A2 2R o Tran $(2003 ~ 2004 ~ 2008)~ 45 415 p I
PR - g P BRI (%S R kB E AR R FRARTOM GG AR
E EHEREZE O MPES ENERFFN A > F 2R FRAGER I E 2 B2 R
Rk MPFERGFIFEELEBERZ REFF G MoK P 5 AL R (model FA, COOH)
2,557 & ¥ (Markich > 2000) ; Doherty % (1987)+ *t4 #2¥s%® $ I 4Kk B3 4521 473
ARE B EHIBERPER- BPT KA ERAR SR E DR A R/ PR
BEROE e £ HERTI AN /2400 -

AET L LIRS SRS e kP BRaE R Xen) ~ AR Xee) ~ H R X Tubidiy) ® 4
/ﬁ' &(X Hardness)ﬁtg%’k ’Fﬁ’\ 7}9 Fﬁ.’i‘lé‘- ’ *‘;J_% Pf’%i% - E’ iﬁ,%‘.?ﬁﬁvéz\ = 5 E&t-g':(tl & t2) ’ l;‘%“:‘]
gt AT R AR PR MR K A R B S e T (R > 0.99)

(=) K
d
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t PR (RE © A SE) :

o 11 ]
A, -51.8 8.73 0061  -9.03 -0.09 |
B | | 1252 -1474 -0.0036 -498 —0.03 po
Co | | 622 0763 —0.00017 —0.219 -0.0015 XEC
Dy | |[-779.1 1005 -0.00069 2842 034 | XT““
Har. _|
LEFEGRE ¥ 4 > SE)
o 1]

Ao 4586 —0.33  -0.008 2033 —0.057 |
By | | 1509 -1597  0.003 -8.92  —0.052 «
C..| | 054 -0.0676 0.00034 —0.026 -0.00028 XEC

X

og
D10g -358.3 48.9 -0.0026  5.86 0.21

t (L E P& VO):

I 1
A, ] [-103.4 104 -0.043 10.6  0.089 | «
B, | | 100.6 -11.53 -0.0012 -4.85 -0.032 po
Co | | =3.61 0524 0.0009 -0.185 —0.003 XEC
D, | | 768.9 -89.36 0.039 -26.49 —0.366 X“‘“
Har. _|
t FEC(HLE B 4 > VO) -
_ 1
A, | [-381.9 418 -0.0097 37.04  0.174 X,
B, | | 1245 -128 0.0043 -7.11 -0.043 «
Ceoe | | 1.375 —0.168 0.00033 —0.097 —0.00045 XEC
Dy | [5052 -57.5 0.0757 -13.94 -0.29 XT”“
Har. _|
FEYHE PR lH‘rFﬁMfJ\ﬁﬁ’f%'“ﬁ%*”?i\ﬁf’“&?ﬁm~s%f" - B3 F LARR AL

ﬁiféuﬁikiﬁ WRem 2 B TR R R ROk BRI MRS 7S
A AT 2 KIS TRE g:yp BREELEREE 2 A d st S @2 etk Ty
TR LB (R &) B d Fr e S iz Mo 5 05 ’i*f#’:é‘f" MR R R S AR
fe R M AR R R A6 S ERBRPEES F LG ORFTARM A R R A A
T HE ARG HTER TR RN REFE LRk

BHhaTR
FE M APFFIRGEFIEF UT W
LBEREBE A ER A RMAUREE N k2 T e BBk T
o 5H 7 XK 45%%$%’F%?9ﬁﬁﬁﬁ$¢%FLWT4B#W$%@E
EOREEAN D L RBE RS R AR 0 TR BRI 2R PR 4
it % 3% #2 (metabolic-biochemical process) ~ ijg & it # (ventilator activity) ~ B B 2,2 € &
109

\



12.

B AR E o

e B RFERRLY R BRERRL EEZAE R - ﬁiﬁif;%'ffi ?P—F;’]‘#E\: » 7R —
PPl Edr iy AApk  UREFEEDZ ol mRT- PRIFFEHR o
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o U EA AR ER YT R AR ZRMARFER T L F B o AN EE Sk
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BEEPHEFEFRS -
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Modeling clam behavioral rhythm as a key index for an interface implement of

monitoring water quality
Li-John Jou
Department of Biomechatronic Engineering, National ILan University
Abstract
By employing our past developed clam rhythm-based online behavioral monitoring system,
valve daily rhythmic responses of bivalves exposed to various aquatic environments (piping, lake,
river, groundwater and irrigation canal) were observed to construct the database for a comparison of
various water quality parameters. With the integration of a statistics-based approach and a
four-parameter lognormal model, bivalve behavioral rthythms of C. fluminea exposed to various
unpolluted environments were described to obtain the according relationship between valve
rhythmic features and various water quality conditions. Our outcomes reveal that a clam
rhythm-based online behavioral monitoring system can be used to further develop an interface
implement for monitoring and identifying the level of water quality status. In the future, the
developed interface model describing the according relationship between water quality parameters
(pH, turbidity, hardness and electrical conductivity) and valve rhythmic features can be used as a
database of a clam-based early warning system for monitoring and identifying the level of water

quality status.

Keywords: Bivalve, Freshwater clam, Valvometric apparatus, Bio-monitoring system

112



§* & 7 Lactobacillus mucosae A157 & £ & Ak %
HRrErPL ‘f W S ABIE G S 9 ]

¥ BRE
TR PR A

&
ik Lﬁﬁﬁﬁ?ﬂm’JPfﬁWﬂfmﬁﬁwﬁﬁﬁ’iﬂ%@%%ﬁﬁﬁ
/)5“‘ ¥ HFT’T,,, PP RS TR L c AFHRFT LD F %‘ﬁﬁﬁ“ ARl S i E
i iR W SN 9:-1 ZIBARKR AR CLERREFHRET £ 2 AEFEA
17 © #F ¥ 2 FHk Lactobacillus casei Al3 - Lactobacillus mucosae A157 % 2 £ wfpé
BT Z B wos Caco-2 w2 Frik e B2 Y BT SRRSO S e § T ﬂ%ﬁmwﬁ
2L RGFEALEF N T ,f‘:m’f'f?;'}i‘%a RNk ’Fﬁx*’&f e A P o T %Fi [ERE
ER S N S L Pk ﬁ'“iié*f“f SRFFIRAZ ko Fmy AR T B ] ﬁ
SD + R G mi2is & b4k a 1 (A) SHAM - (B)-(G) OVX » (B) Control » (C) ISO - (D) A13 - (E)
A157 » (F) A13+ISO > (G) AIST+ISO 12 & « A 47 < &V H F i &R ~ & jlwfe ik 5 X 7]
+ TNF ~ IL-1a % $#rg X %] IL-4 ~ IL-10 )k & &2 % g7 # 3135 osteocalcin ~ RANKL ~
OPG 2 TRAP A F14 & -DEXA S %8 x & a2 AAISCAIDT 2 R fr eh e R g
OVX 2o fo pfdk & FURL A2 £ 5 B 2 2 AL13+ISO Je 2 AISTHISO 2 2 # B & { & % % OVX
,Eoiémﬁ%%gﬁﬁﬁ?aé;ﬁﬁﬂ%m%/H%Quﬂ%%%@%%%TwiIb&a%
Bw R EEOYOVX 2o Ra JHig Lwe gk [L-4 % IL—IO s T R DR AR o R R
WS AP RA TR > EIFRB R N g A3 R R A RF L SR
osteocalcmﬁ OPG A F1#£E » H P x 12 AIHT % A157+ISO whiREEF @ T F
2 25 TRAP 2 RANKL A F1 2 & &/ ~ 163 " Mg H ¢ =m0 A1ST+ISO % TRAP 2 RANKL
B o SFE N EET v Loocasel Al FjthZ L. mucosae AIST Fjthad H % & & ¥ 2 FHF
M2 i F A7 5d g ee ik whEampEaad ?:*”&f 7O R %R
B FA L PR B2 B ST RS LK L nucosae AIST E R E & £ F
T HRER RE S A bk o

HegF P Egm# (isoflavones) ~ 7/ F (lactic acid bacteria) ~ & # F(probiotics) ~ im*
(cytokines) ~ ¥ Fai#iE (osteoporosis)
w3
R R rdp ¥ ?ﬁ%%ﬁiﬁ%’§%ﬁ%ﬁ?¥%ﬁ°@{¢%?ﬁ%i&¢W@
S FILE R XL DA P LA - BRI AT ::*L}%%%; P B E LG E 0 1-2%eid BT
A A F o FURA g RS 4%PF 0 B %#Tmﬁﬁgfg Booa At otz Fﬁ?%ﬂi‘ﬁ’l
ALY LR B2 Rt o 1245 1997 2 2000 & & A WA F & B KRR B
*%&PT’;w?%‘&%ﬁ*“%ﬁwniﬁﬂ*ﬁ gL A w s 48.8%% 52.9% (¥, % 92) -
¥5 1993 & § v B RS b REsn RURAT I § enap 4 4n 0 2050 £ pF 2 R e Rt 3T
§7 - A2- MmEL ™ (Anderson, 1999) e g7t > d ¢ EAREEFH g4 - F TR
AT ko g S L A s ¢ 2 406 9L 30% B FE itk b
pEFF AR WM E R F AR ER B RER2 482 FF (Raisz
and Prestwood, 2000) - 2 ¢ > & aF I3 gEpiE e b d > s §- BF l‘ziﬁuiﬁk A
ﬁ&ﬂﬁ*ﬂ4°$%*%¢@ﬁémﬁﬂf@£%?ﬁ;&mkaﬁ%ﬁ,gﬁp Fa g
~EFP R mET v st Tl (Vincent and Fitzpatrick, 2000) > # &f&
GERER B F A EDOEAT G BN BEREY RF 4 (Messina, 1999) o " s i

113



#F2FTEF Fan o F (Tham et al., 1998) - BB R RS T O A
A F R AR FEF Faui4 (Anderson and Garner, 1998) o — LA (P ATR A 4 e
gEx T A R % (Isoflavones) ~ ~ B p=#f (Lignans)% 4 2 % (Coumestans) > # ¢
ﬂ%m%iﬂﬁﬁﬁ%ﬁ£*iﬂ%?%?ﬂw’ SRR AN I RN SR
GEEAY CAEEMALFTANET ~ 22 X (red clover)~ S‘é’ g o ARG T
EH 2R ERE SIS genistein % daidzein ’ genistein €% E PZERGFBEMRE

i 65% A7 Bpom v higdE e epe g 41 (Nikov et al., 2000) » 3 # % % 3R genistein ¥
ERRE “,/f. éﬂﬁv#ﬂ P &#f’f' # % & 9»c% (Anderson et al., 1995, Ish1m1 et al., 2002) o
b FETEM T AEREMRET U FI4 (Anderson et al., 1999) > % #EP

“EREFAT L P EH (e et al., 2000) - ?%&Kﬁﬁﬁé’%ﬁm&&m
NS EE AT RAGE TR O] A AL g P T o b TERATIE F AT € B eF
%Fg)%‘gk'd‘o* ”?F‘F}-%’Fﬁ(ﬁ”%b:ﬁm ,V-E]’il’é\—t‘/?frim—é--tp%{g7" 0,{’{3'—”,\?\/:&%??@

BipMZpaFl+ A SR Ao i fxr ML - FEF - I‘Ifﬁ i  F i C B 2 AR
Et FlE 57 #F4 (Raisz and Prestwood, 2000) - #¢ » F & { &Lik14py £ R eh s d
(Albertazzi, 2002) c Flpt 2 7 2 ® B a3 0EA L 5 B genlstln % daidzin pepEsg 38
BRIV RGER A E ST I?]"’F% CHHBRAREFSE AL PRRE BT %
ENEFEARPFRLY B RERE M AT ERF TRA GRS EE -

BB

SFen iy pIEE T A o F S EA RV IIERAAL S Edwre g 0 A RS
FAOORHE A S gA iy o FRER FRL o et PR R RH Y
f?_m% o ¥ AR b AR RS B R AR L AT EHR TR ERD & Ai%ﬁ%@gm&"

Kﬁﬁﬁﬁﬁﬁmayﬁﬁﬁ@ﬂim*ﬁﬁﬁﬁhiﬁm’ m%ﬁ*ﬁﬂm
l%’i*f@;v BFEFMZ LAY F oo F AT MR fUpR Wﬁxaﬁ + 'f;ﬁ#irufig\vﬁz{
FRRFE T MORfRRRPEN R R & r?frf%%ﬁ X R GEDFR BRI R EERA ‘f’ﬁékﬂfﬂ’
B A4 BE 3R - b SR g ERSN 2 ALY BB Sz ATAR
FASBAH T RENE SIS B Er #2 QF F sy

25
kil
TR R AT
— S j\\:"a % HF'(T’;” y\}imﬁ;}(ﬁxﬁ e N L= LA s 2 g»ﬁ% » T L AN e
i #* %ségvAﬂiliiﬁ/EJ«»khﬂ“%m% FeAR(R-)d %7 gm0V &= (0. 1465 +
0.0006 g/cm2)¥% % % & & ¥ +* SHAM %= (0.1620 + 0.0032 g/cm2)& kit » 4dka 7 R4
k% 2 {5 0 OVX+ISO0 e (0. 1537 £ 0.0015 g/cm2) % B A&~ - OVX 28 » @ P &3 1 3
feF % &% fr £ 0 AL13+1SO = (0.1562 + 0.0010 g/cm2)% A157+I1SO = (0. 1547 + 0.0007
g/em)EF FR AR EEF o OV g (Bl=-)-

114



Bl- F FRREN R TRARDAE - RSB FEM A2 PRMEAIZL AT Z B0 155
BEE G B R R k% B2 L gk & (A) SHAM (B) OVX (C) OVX+ISO (D) AI3 ()
AL5T (F) AL3+ISO (G) A157+ISO

SHAM  OVX  OVX+ISO  A1ST  A1ST+k

Bl = \?ﬁ+’Eéiﬂ*?mwt%mwi’ﬁlx%‘*%Eﬁﬁﬁ(A)AB (B)AL57

A R

dBZFRAEFTHRY AR Ao *ﬂf P el g AT ER TN G 9.98¢
0.92 mg/dL > & ]~ 3tge SHAM = (6.74 + 0.87 mg/dL) & kehg o @ I 5 % BpF > R
g IR OVX ‘.‘@_ii A kR (6.87 £ 0.44 mg/dL) B & e ket > £ H 2 e iR
BOSL RS R & 2 AL3+ISO &= (10.08 £ 0.50 mg/dL) % A157+ISO e (9.99 + 0.18
mg/dL) #pvt pE g Azt B ﬁgi A3

Concentration (mg/dL)

SHAM

VX OVX+SO A13 A15T 13+1SOA15T+SO

Flz « %84 ~2 B0 3o i kR

e ek b R

dEd LT A o ] AR ORRY FRFIZAFAT UG AL O
P2 %% > bl4e ! interferon-a (IFN-a) ~ interferon-3 (IFN-/) ~ interferon-y
(IFN- v )~interleukin 1 @ (IL-1a )~interleukinl g (IL-18)~interleukinly (IL-17)
% tumor necrosisi factors (INF-a )% (Solis-Pereyra et al., 1997) - @ }FE%%}*?EJ T
B YR RF]S R ,f‘:m}?é;';i'j% iT% ’F"é“l] Frd|F mie 4 Aenier s HY INF 2 [L-1a ¥ iUp =3
B e E M E B wmied 208 > @ [L-4 % [L-10 p]F 2. (Datta et al., 2008) o F)pt
ﬂ‘?’%ﬁfu? KN LAt B W &uL/F 7 enTNF~IL-1a~ IL-4% IL-10kR - a d %
57w VX 2cnINF 2 [L-1a ER v F 3 He > 2 (Be ~BI) > IL-4% IL-10
EREHB mApRF L EaPELE (B ~B- )

115



ru: I ———-—
Ex

8

£

Bz - ‘N 3 ’“’”E" 'ﬁ/? < Bl 7 6 ‘m”;‘:’,;f-% INF ik &

I-..--
P& < &

Bl -~ 4{1]’3!- e )(\ ‘m”_? ;j';,‘, ‘B"F ‘m”?,}r% IL-1« m/k}i

tration (pg/mL)

g]_% . ATIJ » /:—L }\; zmng li /?Ji Jt \_ﬂ_ ,F 'E‘Jpé/%;f% IL_4 Eﬁ/%)i

pg/mL

]:g‘]; N ‘fll?‘l’ et —\ fmRE jﬂ,ﬁ‘] < R ,F “ ‘B‘J”EK'/;I‘? IL-10 m/i%ﬁi

116



i# F e A 3¥F — Osteocalcin fr OPG
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A4 e L BF — TRAP = RANKL
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Haed F RS %24 2 5 Lactobacillus brevis > #® % 16S rDNA & F1 & 7
vegtpE g IR 0 ALS Btk Lactobacillus casei 16S ribosome RNA #%4 A 715
A4 - Rk @ ALST FBRA A Lactobacillus mucosae 16S
ribosome RNA 84 A 7|5 | A 24 -4 1t - &R o FIAPT 50 &1 * g
ﬁ7%mﬂmﬁg-%g’rﬁ%;ﬂﬁW~ﬁé§ﬁﬁﬁﬁ EBEDT7 A
FTAR R BEL oS s o b A=oEs g v APICHL £ e ¥ & 72
#%| ) Lactobacillus casei # Lactobacillus mucosae  f&5' & f :—I“’%
A13 = AI57 41* API 50 :#®ix 2 B 7 b idsgpl kit EF Rk E5 V4%
Lactobacillus casei # Lactobacillus mucosae @ &3 FF AT it &
Lactobacillus plantarum & F #f o2 cpEagf]* 42 > Fpt3n i @& * 16S rDNA
AFIA A A8 AP] 50 £ o S RATRT Y P R BB LA TR RS
2 FT *°ﬁ%@iﬁiwq;’»%ﬁ%4ﬁ@§£%uTwP ()3 i
Hymigime ST 27 288 () Iﬁir‘?ﬁfl AAZPQ)EIZTMAER
BZFR (DT RPN A 32 r*”&f GO)* g™ 7 RLE Y Ak A&k
(Pathmakanthan, 2000) o F]pt 24 i * % 85 &% pw®e Caco-2° (FA %+ A lw
PR KA (TE 2 RS RS T ] B2 T OF A AL FtkE ALST
Atk T G ooxs it i Caco-2 e b oow FIR IR G S A RAREE O ]

%mw11ﬁ4j£@ai£?giﬁiﬁo
WG S ’%ﬁﬁﬂz‘éﬁﬁ'%ﬁﬂ%m%ﬂ B F Fir2 (Anderson et
, 1999) c B R Z ¥ i d ) H AR T (3G T i b{%ﬁd B eppcEk sl o

34

3&*"1'] AEHT P e S B R A v R 18 {7 A4 £ 4% fc (Chen and
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Kalu, 1998; Liel et al., 1999; Ten Bolscher et al., 1999) - @ iz& i1 &
R FIT A AT G R E 2 B gt eepcd (Arjmandi et al., 1993) - H
TSR Rt B AR A B AT e o i@ MF FUR 4 (Arjmandi et al.,
2000) A o AP eEL VOUF IR AR RSB i BB RBIE < BUR
%A 7R PRz OVX e Rt s %25 i E & ALS FAtkx ALST
Fthenmu & ki o

ok A R R e AN M P g e i G TS R A T
255 9.98 +0.92 mg/dL > 4 B]» Rg SHAM = (6.74 + 0.87 mg/dL) & % ¢h
FoRRFTACAFIG G LR 2 AHS kR U PR 3 el T R R (PTHD
2k Pl a1 25-(0H)-D3 /E it > Rz g L4 ®mEM2 |,
25-(0H)2-D3 » PTH 4= 1, 25-(0H)2 -D3 % I #c % 7 # %7 hydroxyapatite =it
+ 1 > % ER# orthophosphate # % = pyrophosphate » ™ 3%
hydroxyapatite % & % f2dm £ 14T+ > a5 7w 44+ kR o @ T
TR S EREE S Bld BT o OVX 2w amdps kR (6.87+0. 44 mg/dL)
PHB Bk X B R PR FE RS AFE 2 ALSHISO = (10.08 £
0.50 mg/dL) % A15T+ISO & (9.99 + 0.18 mg/dL) #p*t P { fiizt b 25 P &g
AR Fpts BF O ARFERFEIMREE FREELS T G o < BN R
FHAZ Ba i kR LEBR Y LREAMIF L3 PELE A
BRI T e A e o

dARFAL T A F A AN E Y GREL RN S e b
TV FEALE ARE S AR LA B BB R T e o B
NKcell 2 e+ 3| T dwmfe it » T 88w BE AL O NFHEASFLALE
F e it (Zhang et al., 2011) - @ & ¥ spend $isey @ > € B 5T =i
NFFF RS 2 F T R R e g F e 2 H oW TS
F 4% (Zhao and Ivashkiv, 2011) o 8224 d g3 7 A WriE £ 4 AL A
FEnfER LR e R R SR B R A E A FerA S e ek 2
AR R g Argt 0 Bt A e aE F 4 RE R ) B
w77 ¢ daidzein % genistein k& #2% 2 Al3 FthE AIST FtRE &7 1 &
AR BRESR  Je e gk O] A R e PR Bl Y R L
& 7 IL-1a 2 TNF 2 #rg¢ L F)3 [L-4%2 [L-10> d 5% 7 = 0VX =8 TNF
2 l-la kRl Fga 2o e a IL4ER OVX e j ko fEFs £
T EehEugp oAb P AP LR o RH L B0 FiE 50 2o IL-10
ERAS 3 TI12 B2 % Fde B L 2 AP Ard 2 N AT T A A
WP ALS FBRCALDT FBRE BB 1S 0 T UG skt = e nE S
PINF 2 IL-la kR @ b RFERFCERFEZ RSB E D25 #4]INF 2 [L-1a
EREN g IL-42 [L-10ERa»cs { 28 % > Floty ¥ sy > F R H jpi
PR FARE T A A G ORGERE LI R AR FEEER SCRAZ B AR RS
TG ol e E 2 Ak e 4 TR TP B g deafeni® R T G AL

FEFBEAAR T EIR A B AR S L EBAR SR A R Y S 5 XM
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CETRECE R R & ST T I

Osteocalcin # - BHRFE M I F > 2 {3 e fia 5 > 4
AP S8 cdp ik o Jmie & 1Y R P > iE F e B 4B iR 1Y 2 osteocyte 0
=320 ¢ ~ &~ Osteocalcin e AP B X B~ BUHF ¢ RNA & 4% = cDNA & 4
Q-PCR :& 7 & 7 » & % B+ » OVX ‘2 Osteocalcin A Fl& B P & M3 H 8 2
o B x 0 AISTHISO leend M E A B o @ OPG 2 - A4t > d 3 F e
S s B Er RSB S R0 fos ke A 1 F13 (RANKL) » #4] RANKL 4o v
et B RANK & &> U Fldr e mrs s 1 ks B % AT 0 B F ALISTHISO
PHAFLIREPEZ OV e B euz PR aEFLB8 od L 25%%9 0
FREFFRT Y B Fwie gk e isa k2 ¥ ¢ Osteocalcin 2 OPG =
AFEILE o peh > TRAP 5 # fmoe & (L iEARY #7A et % o P F B B
¢ RNA &4 = cDNA %2 §1* Q-PCR:&F A 47 > d st g% B > OVX e RE
3% 2 P A% SHAM = ~ OVX+1SO0 Je ~ A13 s~ A157 2~ A134S01 =2 A157+ISO
o P P ERFLPR o @ RANKL 54 % wmre o v 15 > RANKL - = 22 RANK % &
Fef Tl R dore o it o 2 E i S RepB A ot o A St S fciEY o A
d gk gR OV A FAREEF - 7 x @ aEg > OVX+ISO 2= ~ A13+1S0
22 ASTHISO 2> 2 RREF AR - g2 m g7 > TNF-a 2 IL-1 Fp3e
gigd Bt NF-gB&m iaea ¥ wie 2 73 % # 4 RANKL g F dmie b ehd 3o
pob o JL-4~ IL-13 2 IL-10 RUALg Frdl4 ¥ mie 2 = (% 2 B4 e chid
(Datta et al., 2008) » # ¢ IL-10 L  #r#] RANKL # 3R % 3+ OPG # 3R
(Zhao and Ivashkiv, 2011) 5% & & ¥ i Rl T2 ¥ 487 § F A 3HE%
AYSE BT CRHAE DR EIMEASIRART? = 2 cd Tl
PHRFRAR S LR PEPIRAFRKRE M E LT 3 ooo RS M R
w2 KT AR 2 Frdl e e A FF AR B Y 5 Y ik
INF-a ~ IL-1 ~ IL-4 2 IL-10 { At Sy P R &4 - e &d i
RS AT AR BPe S wmied £ 1E% o ga g0 A HFP LR 23
Yk ke Sk Fnd

AELHGERREFSTLENY LR ST ABYFEALEEI M A
KA RS R 25 FeA F AL~ ALST ¢ AR bR L #p2L fPirip 1 B T
R Famgps ot b Fma b Sk FaeY RS A AT ReF
Wikl BRFREA& BRMEZE A3 & ALDT FiRahew H & 403 kR 2
YR FRARTREE L& R 2 TRl Y e h AF LT 7
IL-1a & TNF % Frqldeg L F]F [L-42 [L-10 40 PRy 25 &2 4 F
? QOsteocalcin ¥ OPG “sA F1& & % % i< RANKL ## TRAP A F1& & eniF
oo FE g%k B F A RS2 5 i F Lactobacillus casei Al3 &
Lactobacillus mucosae A157 Fth7 &7 fEd & 2 prk RS i & 2 2 45k
A LEABARTMEA RERIM A ORI ! FREER IR EAE B E
Pl giitme LRF BRIAST F AR RAFILAR - 2F TR
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Lactobacillus mucosae AIDT £ & 5 fit % & I 1% “1 4 4 chprd | ik 4 e
foocl o B S BFIR R g 4 ek ik g At A R o
FIph R Rw FL T UGBS FREY AR IR E RS RAFRE S SDEF L o
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