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Abstract
The food laboratories are accredited based on the international standard ISO/IEC 17025
aiming to improve their quality control efficiency and technical capabilities. The national
accreditation agencies include TAF (Taiwan Accreditation Foundation) and FDA (Food
and Drug Administration). Currently there are 83 FDA-accredited laboratories built
respectively by legal foundations, food and drug manufacturers, educational institutions,
County/City Public Health Bureau, and commercial laboratories. The personnel and
equipment allocation of the accredited laboratories are expected to meet the requirements
based on their function, scale, size, and test items. To ensure fair and rigorous analytical
quality, the accredited laboratories must hire high quality personnel with solid
accumulated analytical experience and strong technical capabilities, comply with quality
control procedures, demonstrate state-of-the-art analytical abilities, conduct regular
maintenance and analysis to keep instruments in excellent condition, and keep sufficient
supplies.

Key Words : laboratory accreditaion ~ laboratory build
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Abstract
There had been many major food incidents in Taiwan in the last decade,
resulting in the widespread distrust of food safety by the general
public. The way that foods were produced on the farm till they were
consumed at table is so extended that makes the safety control of
them rather complicated, and normally involving multiple competent
authorities. Basically all the food businesses including the primary
producers, processors, distributors as well as food services should
be well self-regulated, and the government should play the role as a
supervisor. Under this structure, the demand for food testing
naturally evolved. As the Chung Cheng Agriculture Science and Social
Welfare Foundation envisioned to setting up a food safety testing
laboratory, it organized a research group by recruiting scholars and
experts to study this planning project.
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i kibe NO & 423 & 0 12 $Hine ek it 7R EiE e FrdE L F Rind

S

AL R WA HBERE RO R RRRG TG o hiRld
Hend BN BARF o B0 LPS HiB- w4 Y B Y
FPUP T o me i A2 $L 25T LT WA EFREBF 00T L7
6O Hend B 4k EfoNDHIB FuUiE 4 B 27 £33 2B i g hiNOS
feCOX-2 2B & 5 Frdli®* o 5d LPS {ljcts » MAXHFREFPFAEF
*$ 14 INOS {r COX-2 s £ 3 i Fr 4] B4 L iw e jirdk (IFN- ) ehd & fodf 4o

Fug e ek (IL-4) ek LB Flaug Lok o

e

BT AR & o~ 8 L AT - B
L FAAZNIBE ARFRSAI LA RIS EFRS ]
B Evfimie indvga 4 > 7 Bt Ergime > Pl ahd 4 o B g ot L
EActR LA > En kB ARALAE 4 (Yuetal, 2006) o B 3 2 7 5 fradla oL ¢
By T RpE%Ea 5o RAW264.7 wie{rBV2 # 5w thg L F i
(Kim et al.,2006b;Jeong et al., 2010) » i & £ ¥ - % - § & +fF (induce nitric
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AEFEEPR ANAORY - TP B L e b ook 8 0 BRI BRI T4
4 5%
2.8 3% 11

48 & — p#to p IR EE A e AP e 5 A w L2 (CTRL) ~
ND+IB B # = % ~BLH 5 = A frfd = %2 s B2 AL AT E‘%a%ﬁr
500 3(20/1L)° & E > B d2 - EAF > F T & RHRP T T o BHRPF
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housekeeping (B-actin) A F|H 1 & § (TAFIZ R T PARE > ¥ RIFF R 2B H
PRz BEAFIARE DL S o B 25l 3 4 2 ‘p«?]’}éﬁr% v #5513 kRS =10
UM &1 ul> B~1 ul cDNA 4c 3| realtime PCR & Ji¢ p > & 4e » 10 pl 2x SYBR
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AP F T Arduino ¥ & BT A F R A kAP vk g § RIS S
- HRE 2 R A R ﬁ FERELG NG E T ] 5
v mj\,,.;}k,ﬁ N - pz%mﬁpmﬂ SLE PR o

YEPRALIRRZ 2 FEHRBGEFT A ARR > BRG] 9 FTHEE Y
13g‘1i3:1£1\ 9 20cm EApe® 2 £ 9% 4,000ppm; £ 3R 4 AR FF
2.30c M ER R A FE A KL B A kY AR R i B op A
fﬁa“f‘_ SAMRE 1-3% R348 F2 Bendg b - o) 8 F(HE
13.0g)¥ ¥ /&= 5% 4 4.1~5. 6g °

MaEE @ 4 %24 ki - Arduino

ABSTRACT

This study apply Arduino to the water level control of aquaponics
systems, unlike Taiwan general family of level control nowadays. It can
control the flow of this system without changing the initial equipment
setting by program and control element.

The experiment selected complete cycle model and used artificial
light in room. Getting the plant of bok-choy, its average fresh weight
about 13g, average leaf length about 20cm, its nitrate content about
4,000ppm. The mash exchange rate of tilapia is 2.30. Taking indoor
aquaponics systems for example, in the condition of the system has full
nitrification, the mash quantity is 1~3% of the fish weight a day, the
proportion of tilapia and bok-choy is that one bok-choy(fresh weight:13g)
correspond to tilapia weight: 4.1~b. 6g.

Key Words: aquaponics -~ level control ~ Arduino.
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T o (g) TE £ (em) Ak 2k & (ppm)
R 4.8 14.6 4100
5= 6. 2 16.1 4100
N 13.7 20.8 4000
5w o 13.0 19.2 4000
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&
AFT T TR R B R 275k 3 H) 0k g (Loach, Misgurnus anguillicandatus) 2

L gk (Nest fern, Asplenium nidus) &g 3 = 4 4 5P 2 Pk L X EFH £
% A& (photosynthetic photon flux density, PPFD) 5 7 % e 3 ff & 93k % /& (22, 59, 109
umol sec™ M e T5 § sk %) x 2 Pk ek ik ) (- P 3 & 6 /) PF)97A) & e 6 AT 0 4k
Eens kI 12 B AR FHLE - 2 FRAFEL FRZARE LK 125
AAME > LERRFEFET > REIE4 89% > 25 p 0.1%-kendf 4 2 & kp
*?ﬁ‘i SRR ARG RoRehEg o R FRIFEL 20 BT 0 BILKSS o B

VRS 1245% ~ LigE S 167.5% o B ehk @A 2 K ek P EANR R L RS

£ 2R e g 3G fleb A wpERY § 2B 0 Fla s 1%44;»%;7 2z
MNEZTFENUE G oG R T o FRNAFEL KRAS RS RBREFE R
e LgRd A ”bs%g-r F rF oo IR A e k& d R m,ﬁﬁf\i g LKA
BAV Ao PRAMAEED ks VA2 it | -
et d kx4, %é‘.%ﬁ—?%é’i‘_, ¢ L R

Abstract

This study focused on effects of photoperiod and light intensity on production of
loach and a shade or low light plant, Nest fern Asplenium nidus Linn. A factorial
arrangement of 6 treatments, 3 light intensities in photosynthetic photon flux density (22,
59, 109 mmol s[1 m[2 with TS5 tube) X 2 photoperiods (3-h or 6-h light per day) were
assigned to 12 tanks. Each tank was an aquaponics system containing fish, loach
Misgurnus anguillicandatus and raft-supporting plant, Nest fern A. nidus Linn.. Water loss
was 8.9% or 0.1% d[1 in 12 weeks' production period, due to leaf transpiration mainly
and evaporation in the feeding area. Water quality remained safe and stable. No fish died.
Overall average weight gain was 124.5% for fish and 167.5% for plant. High light
intensity and long photoperiod favored both plant and fish growth and improved water
quality, such as lessened the accumulation of nitrogen and phosphorus nutrients in water,
consequently, lowered BOD and COD and slowed down pH decline. This raft aquaponics
system was demonstrated effective in water saving, nutrient conservation and fish and
plant production. Longer culture period is feasible for bigger loach and higher fern
production, consequently, more lucrative profit in this aquaponics system.
Keywords: Aquaponics, Photosynthetic photon flux density, Photoperiod, Loach, Nest fern
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BAR P A RA R drfeaft s AR P LB RABARAZRG LA
B fr o FlR e RF AT ERRY A
LigrE 2 5 NestFern(b & &) - A2 £ g2 B g cafg > U b
BT 0T K BT 0 4 (Zotz and Hietz, 2001) - v A3t 4 LV L &

" -Rm’g % Z_ ek s :(i'f”;/\ﬁ"t*;' ﬁxﬁ«f-&—m‘a ﬂ'gr“]_,_rq_\% %7‘0@

“&?
‘M \”ﬂ\r

»
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s LR T AL R IR F I~ ks - A fo2bi L #%(Huang ,1994)
LR BEF AR LR ATN o v e AT L RF'“FE%?&@}%P o~ BB

e 33 (Akana, 1922)frfE2 ok v Lo RSB T Y AR E (T E et v ¥

BB il R ALY B F A F S BT R RPOA < BT
Fla e p AP LS KL TR A 5K Aol R E > RE30 R ART 2 B

& _t «hF £ (Ainuddin and Lili, 2005)’ Fle o L ERALF AT 5 1k R4 4 (Gilman,

2011) o Ad LifRIE A LA FE A KRB FOREBRE > T REHZ L BRI G

@ e U BN TR s s L

Hlg 2

Aipgd 3pFA chk &k E 5§ % A (PPFD)(22, 59, 109 umol sec™ m™? & 28W,

56W, 84W T5 % # )x2 14 ek ik (% % 36 ] ek BR)4F 715 ' & 3 eh 6 A2 A
MARR 12 Bkt 0 F - RILF 2 EAF S REHRE o B B BIERS AR
2 kB SRR FRD O EK -

F - BEHE TR AR T - AL 0 P E R %A 250 0 F £ 72214
g T 2.0kgm? kg o ERATE L AT 16 thenli B R e EEY 18 Cm o L
greng £ 5 2912+45¢-

F R E e R 4T % 28W 115 em ¢ T5 G H <3 kK ch PPFD & % % j 1,2,

SIS EE » GLEEFRALFKIOMZ b SFF LS LA B -

EEVE RS p PR P b S TEIFTIRA L AR 12
BFg & a4 5% o i 6 k4T B X 3R h AR £ 25%q4e 39 ~ 3%:ke f5 95~ 12%
FE A~ 6.5%Fe sk 2% T AR 1% KGR o FARAE L AL S4% 5
ToAviR R KPR R 0 (8 63T TR R BRKAE > 7 45%d F6 - 4%+e 79k ~ <16%
de A &~ <3%e gk i~ 2%FE A T A R <11%k 7 E o ?%EFF’J%;‘,?F bk Rk o
FEEOR O RHKE LRSI E 0,6, 12 FE B o

KR Bch g S 2 Aok W - A7 F 0 & 35 pH, DO, EC, TAN, nitrite-N, TN,
Soluble P, TP, BODs 2 COD -

B RPN F U 85 A7 PPFD 2 k¥ PD AR B AT
P E LR R FBE R S EAEE c FRFY VHE e RS 047 KPR 6 22 FF
PD x 3PPFD =6 &JZ)$3¢ ik 27 L gk & £ cmcfi o 854 X 5 R RI% Y ko i E F]
F AR LR o BFREKR L 5% SAS 7 Fal i * R iviitAdr o

FEEHS
- FRSNAERA "*?fu%“ﬂwh”}ér’v’ﬂ?f‘%j
FRNAFE L ARV R AFE S Y RGE Y S AR KSR AFn
% (Liang and Chien, 2013) f¢ tx i * p* ’1,}\7 GELWRR AR B RPE AL
—EMHARIGFE TN AR RS Y - B AH m(RakocyetaI.,ZOOG)
'%'»k%f&rw“’#”fﬁ s A P R LR o MR R AR vk bR
DRI o Fp o BE A MOFH A AN TR FARE I AFTEET R
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FEOFRRAHF > TFEROT RPN R 12F 5% AT % 8emy Fla &)
Redp & 1505 8.9% & x 0.1% - pcE vRAp 4 A F Tﬁ-—ﬁiﬁiﬁf?é«’}\w ’ 'Yp
ki tEend E G 15emx15em ch® B £ E ey f € ZFF c B A gk A
Kp»2WERDZEIT 5r AT F Vo A FEA X &‘uﬂ\fﬁ*‘u#}tﬁa -k A "% 7
'k %% i ¥i(recirculating aquaculture system, RAS)(Blidariu and Grozea, 2011) : - & 4.
FrAGAREKRILE ¥ > REFF X BHARE S 10% kR g F kA
Bob-REBIFMASFEAFE A kA B & AW~ 3Rk e itz
VLB PRE R R R G R AR 7 e B kA 1A% K B KA K EE E Eb F
Frev k3 4 (Al-Hafedh et al., 2008) » f A F7 5 800 T & k3 5 RA KB H = LKA
Bk B 5 164 LKkg!: LAz € 0.291 kg 0 A RE I £ 167.5% 5 4= 4k £ 900L >
KAF 2 8.9%- = N EEH ik gk A £ k£ 5 30.0 Lkgt & 0.030 mP kgt
Jﬂ%ﬁzé};% DR kAT E 2.0kg o 3 £ 124.5% o Axd4eok £ 900 Lo ok 4E % 8.9% o i
3 A g 4ok R i e ek 2 % m>5mikgt A X :% ;a: % 78 2.5mkg™ (% &
Al-Hafedh et al., 2008 ¢ #7351 * )> Al-Hafedh et al. (2008) 7 4. 277 5 032m kgt
2 Rakocy tal. (1997)¢h4 ¥ £ 4 7 5 % 0.25m’kg™ Fbﬁ A, ;,*I 2Py EF & * % 3R
AERE AR PO - Py ELFETRY FRY A AT A gk E 5 0.020
mPkg™ o B E W T A AF S A i 7 KBTI o
O~ HS L ERRIE TR

%?&(PPFD)W%M%*“ Ligkehd KB Jlehe F 5 A% 6% 3 r%%f}i(m
umol sec™m?) T L gL £ @ vt @ pE(59umol sec'm?) 2 K pF (22 umol sec'm? )i A

WE o 11.0%2 214% 0 sz e e ® 12 F {4 B 5 5 ALy r”btﬁ P
il B 1 33.5%% 80.2% o ik Jc;tﬁP(PD)*ﬁ’?iv@ks\ IR FlE AN 6
T2 L2F LR E L XFHO ) F)EREH@ ) )R N 17.9%2% 78.8% o
Fig.1 # B3R PPFD 2 PD $3t L j&si & ¢h& 2 »cfiy o &% 12 i > PPFD 22 PD ¢he
£, L gR A4 45 B el € o PD v PPFD $50 L gH £ § ot s> F15 = BEPD
BT 315322 339 § A FeEi s BE PDAJL T 634 62 i E R 4
B LR A AR P RTIA KR (e 2b B 4R 0k ok ok R (Gilman, 2011;
Thomas and Garber, 2012) - 7 @ e &7 cR[3# 45 Bl - & SR8 2 55 Sk R & b R
FeR £ 0 BV R FRLERBESIIREESXRES o
=~ #0 § SEaT 2k (Fig. 2)

B % (TN)® pFpc & (nitrate-N) i 5 97% > 4.5 % (TAN) it 2% > I A B % (nitrite-N)

;Lh<1%oﬁw¢a/;a'¢r§§ B ® 452 24mgL A1 2% 6% 2 14mg Lt

A% 8ikx H 1 3BmgLt LD LA e na;?; AIGERE DY 12 B AR
PR EfeT kY EET M REF o AT 8riEhF 2 042mgLt e 7
o A g xR 4 kAT i} &5 F R e l;l-_j\/};ﬂi v g b enTR B R F LA
TR AR uBAE A 0 P AERT Y ERIERM > A ¥ I AT} GURIE AR H AT

}E_, °
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% A4 H 4 PDFD 0% Al s 2 84 § BWP B PPFD 4 % -
FRA G CRER A Moy 12 58P 1Y PPFD R L § v P PPED 04 B K 69%
2 31% o PPFD $* T A iz 285 > 7 it F1 5 R BB X » <0.01mg L™ o ki g 450
AL E 2R IPIRATF 21 A% 12 PRO)PFIREE 2 B F ok
Bt 3] e w) K 17%% 60% o

¥ OUR A4 % PPFD 2 PD 3 JIPt LigRen=s £ > v H I § aifs Fla
T REEF 2 i ¥ 9k &R - Petrucio and Esteves (2000) % - < A]4E 4
(Eichhornia crassipes p P& 12 -] Bt p BB 10 ] BFjEoR ® 3 w2 7.4% 505§ 2 4.1%+h
EF o FRAIETFILRFRLAFLE A, DR R A TR L F L g
B E e it el fR R & it ahae £ (Petrucio and Esteves, 2000; Jampeetong and Brix,
2009) c FH LA KA A AP A PR WE R F AR AR B o
Yo 5 1 2R B A Bk e T 5 (Jampeetong et al., 2012) o

s ¥R L X 4 57§ § g2t (Fig.3)

ﬂlb@&s\,ﬁru\O;tmISGmgL HP % 6Fn50mgLt e A% 7w TP A
€ 3 4e 3] 18.5 mgL HF 5K ke 30 32%4 et B e Bev 40% et o
RAHE S 8185 mgL B4 B % 120211 mgLt e &% 2% B PPFD 2 PD
iR MR A A A e F o 3 A% 83k 2 18 H e { 4o &g o Petrucio and Esteves
(2000)% 3. 12 /) PFep PRt 10/ PFenp B3 ,%9.2% g % i&k}ﬁ 9.9%{ % cwipko

B 12 3k Y BODs ch% i & mAB% 2 + 22 % > B 142 ¢ 14 PPFD v~ M4
BODs 4 %] > 21%% 12% > p P& 6 /) Pt 3/ P& ¥ { "% M 28%: BODs » - - if it
T4 Bk e i E ehd R H BODs &0 »+ 20 mgL™ (Rakocy et al., 2006) o &£ 5
FENAFEEY AAT A EF AR A Bt PERE o R LERIIREE FRTE
BFDRe Vit 3 AP EROF a0 AP Ty 2 H BODs £rid A 426 14
mgL™ - % i@ % PPFD % £ P& PD $ 3 4 BODs ci/ 7] 1% 3 4vf > 7Rt A2 ¥ i
Mg 2 Y AT A BRSNS S E R S R BODs

I ~ ¥ EC #2 COD a2 sz i (Fig. 4)

RN & ¥ AR 002 307 12 74 (Total dissolved solids, TDS) % #=& @ 12 ppm
B S ? % 7% 7% @ % 2 x(electrical current, EC) % =8 @ 12 mohm cm™ &
l,OOOuohmcm B H e ECH T 0% 175 LonHE 2 % 230403 H =
RUGEH PH T H 120524 T E o @R L ABRT R FHF BT IR B
’;‘Mhn‘wi‘gﬁmgp‘.—r,%‘)i *PPFD 2 PD i % 2 M s e 4 el § 8 " EC 4
Mok 12iF > FIFE P FF PPFD ch EC vt iMFf ens B 4 6%% 4% 6 /) = p Bt 3
) R RAEC S 7% o

COD 3, soff % i 1 % 8 k156 hd? @ % frini % 12 #4164 hd™-PPFD 2
PD #t* COD s fiif i2 4> EC» T PPFD 2 PD g & » COD i » &% 12 3%
% Fe2r ¢ Pk PPED 5 COD v i Ff s Wl b 17 % 13%6 /] P p BB 3/ P p BB ih
COD > 31% -
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Rakocy et al. (2006)Wa A EE i & kP TDS %4+ & 200~400 ppm & EC A
300~600 pohm cm™ 4 P A A o FBfEY R AR 4 E 7] TDS 2,000 ppm
& EC 3.5 mohm cm™ g ’f 4k EF ri(phototoxmlty) PUPERE Av gk R RE Mk §
EAVELAT R D H R o AT b7 AR (FT EC KA i&ﬁ 600 pohm
cmt A T LRSS &g o % PPFD 2 £ 5 PD % M EC 2 COD ¥ & [F&* &
FRE IR ¥ g R B YR E o

A~ $35E R - DO~ 2 pH aEg2 22 ik (Fig. 5)

BRBTIHE 254201°C AR T 2484 > BB F 295°C &% 123F 2 B
18 21.3°C % 2% o ey ¥ > PPFD 2 PD X B2 55k8 - % PPFD 2 £ F PD &
-~ FRFEOVARFE (DTS EFOFELLT A2 FORED D Ao R ITE R
ALE RS EITC FRr G E REBR BT A3 S KR EEPLE ;1Y
2QQERAITHF A KMEELI LR > A2 A é/“ﬁam,}ima%%ﬁ 0

A F BT I9% 7.94+0.12mgL™s T 90~92% ke fr A > F] 5 25~26 °C -k iE 51100%
t4rh § % 8.8~8.6% mgL™e-k & % 5 chih § 223k 5 >5 mgL™! (Boyd, 1992; Graber and
Junge, 2009) o otk kLG FTF BB F A B NATH F R B g o ]:'EF"* ﬂ\.é/%%.«:g
FERE ARG HEBT%Y WP HPPFD 2 L HPD i S RANET o BT i fF
PO RIRE T P B K I PPFD 2 fREIPD St g0 ﬁu'&mBOD5£§ § e
“dm 3.4 ¢ % o Rakocyetal (2006)# 3|t g ¥ & 4 555 0 ot hig B R3F R A
3 g & 4 (Goto et al., 1996) + ® ﬁ#&% ko B REhd B e

PH & T 3548 © ¥ B bra B 450 7.02 "5 3] % 12 3F 158 o pH ' 7 §; rf’i‘f“
%AW REF AT 0% 4t (Boyd, 1992) » % HPPFD 2 ik 1 PD AITid & 1B
IpH e 27 i Fli o edP el i AAFRM 2t e Awg 337 2 o

= FP R BRGE 3 8 S & 2 3% i (Fig. 6)

PPFD 2 PD 4t 3 F L B8 7 v/f»J)i A e

B % PPFD F fI>t g cn® K> F15 &% 6k 3 ¥ PPFD ch chsf & © 4w § 7
F# 2 i< FF PPFD ¢23.8%% 8.0% (Fig.6) o 2 3 flama g d 3 &% 12F: B4 i3 > T3
Feendfl £ P FF 2 Mg enk W3 J 7.50% 16%o %ﬁ%"ﬁﬂi\a%c Aok FE Ay 6%
2% 12 PR 6| g R £ 3 s R 4 6.0%2 11.8% - Fig. 6 4 AR
PPFD 2 PD >t = K eide s 2 o % 123 > PPFD &2 PD en6 Fr ek R 2 & 13
35X hg € o PD ST AR £ B >t PPFD > F15 = B P BB 6 ] Pk
2> WBE362 2 6l g2 A E Y BB PRI PFSRID o

kil 75 . 5°C 2 25°C 2 [ (Baensch and Riehl, 1985)@m ® # %, % 2°C 2
30°C cifzy o “f pezoch s b g v L% & § (anoxia) et X (hypoxia)(lp et al., 2004) %
Bz BB (Chew et al., 2001; Tsui et al., 2002; Tsui et al., 2004; Moreira-Silva et al.,
2010) - v ¥ X @t ek A(externa)Z- ¥ 0% £ (A pH 6.7 2 20°C » LC50 i 5 75 mM
NH4CI)£ pr A (internal)eng & (Ak ]\r‘ 5mM)(Tsuietal.,, 2004) - g 47 L% E
¥R BE A ML T RJL R YL 2R T RE R en% PPFD 2 £ PD
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ﬁﬂw@_f?ﬁﬁiﬁéﬁ?ﬁ WG E o RF AR AERMDTAN 2 plpLF -~ B2
BOD5-EC 2 COD ~ 11 % $.% 5~ DO % pH -

BimpE R
FrRTER - DERFESAFE L PR DRI E KT R FT 228
J,mcmo b 123kt YT “ﬁu#ww%ﬂ:ﬂg#ﬂ#m?ﬁzwﬁﬁrmz@
B WF 0.1%Ark i & o Hat 4 A ke 42 % 164 L kgt o 4 3 300 L kgt ok
Fafd 22 83 @A77 > AR E 1245% 154 5 1675% - 3 £ %A% £ L%
WHEIHES 2 A8 F P12 BB RT o bldoi 8 kP § 2 RS R R 0 Tt 0 E i
7 BOD 2 COD % g% 7 pH T % o
BAch FHANIEZ 2 A4S A F R4 P £ LG o FEREKT @
§’W%*%ﬁwifﬁﬁ’ﬁﬁiﬁ@*ﬁ%ﬁi@?%@&’ﬂ&g@;%
0 RE BB o HaeF T E e APL g AV bV (- HH
ﬁié* DL MEREYPE P 8 9 PFRFHLEE RS EZ KT d LT
i L3 A2 AR A B R Z Llré‘krkkﬁfé"‘)i%ii"g’ﬁﬁﬁﬁ”éfé_oj\ﬁﬁf 12 %
2 AW F 2P EfcD R 2 B ORRE T MR 3 RFT F RGP KA
LSRR PRAKASFEC S LRI R DY R 2 B d e T

1‘4\~ by
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100°C + # 55 65°C i jm 53
k S0%6IFWE | 95%iF
%43 6.3925% 8.3718% | 1.760%
wE 3.4731% 14.7902% |  2.552%

2. FAEFP2B505E
RIPZEAMBERLBET LRI NI EFFINLE LRI PP
B x A RERL $#F AT EER -
22 FPREFERIE2FLABIBF 24505 E

Kips i (molg)
k 50% E 95% iE
4% | 25288 170.44 211.64
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3. ¥ &®EPF 46 ¢ & DPPH(L1-diphenyl-2-picrylhydrazyl)2. f%

TAF LRI ICy ¥ M R F £ B 1P B0%IEM F B g
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WEBEr E @ A REBRRL

100 - A
90 - | —u
80 -
70 -
60 -
50 -
40 -
30 -
20 A
10 +
0 H | | T T |
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O 1 1 1 1 1
0 200 400 600 800 1000
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W= ¥&RFFF2 4% DPPH fe7 AL £ 8% (Th), B ¥ (TN)

=~ {i#zgﬁ»#ﬁ'ﬁ; DPPH 2. F 4 2. 50 ek &

DPPH 2 1C50(ug/mL)
& 50%i7p 95% i
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¥ - 142.07 452.214

4 FMEFLBERS LT LHRES
F* Blw 2 4 HinAR 0 A 1E D) -k f2 4] B % (Hydrolysable Tannins) &
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106



WA EE S48 50%FEPF 0 AT 9 B AF(BHRl ) B
tellimagrandin Il ~ 1,2,3,4,6-pentagalloylglucose 7z € &% » i & 75 dpff=+ 4 > H

L S TR kY | FEEI P

o] OH

= _OH

RO 0 (Fhoon O o
RO A

Q.
R 2
9 fa) aH galloyl = o] |
oH /7 TN
HO ~—§ / OH | —~0OH
1,6-di-O-galloyl-f+D-glucose R=H ‘=H R"=H -
o HO  OH | oH

1,2,6-tri-O-galloyl-#D-glucose R=galloyl =H R"=H HO OH HO
1,2,3,6-tetra-O-galloyl-5-D-glucose  R=galloyl =galloyl R"=H
1,2,3,4,6-penta-O-galloyl-/~D-glucose R=galloyl R‘=galloyl R"=galloyl tellimagrandin | 2,6-di-0-galloyl-D-glucose

W= ~ 4 4% (Trapa taiwanensis) 4 3 ¥ -k 23] & % (Hydrolysable
Tannins).%

R
R
R
R

2 SR ERFALBEEILARFAS

x R A2 F (%)

Tellimagrandin 11 0.03
1,2,3,6-tetra-O-galloyl-p-D-glucopyranose 0.13
1,2,3-tri-O-galloyl-$-D-glucopyranose 0.03
1,2,6-tri-O-galloyl-$-D-glucopyranose 0.03
1,6-di-O-galloyl-B-D-glucopyranose 0.08
2,3- di-O-galloyl-p-D-glucopyranose 0.02
1,2,3,4,6-penta-O-galloyl-p-D-glucopyranose 0.02

5. A F &8 1 F 245 Tellimagrandin 13§ & 155 i ibdp 3 4 o
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273 FTHEEFI LIRS C2EHE

xR SCso(M)"  SCso(uM)® SCso(uM)
Tellimagrandin 11 1286.7£10.05 4.57+10.06 21.58+2.36
1,2,3,6-tetra-O-galloyl--D-glucopyranose 1138.9£0.07 13.42+3.92 78.01%£1.26
1,2,3-tri-O-galloyl-p-D-glucopyranose 2159.4+0.06 21.24+2.03 93.88+0.07
1,2,6-tri-O-galloyl-B-D-glucopyranose 1294.9£0.06 35.08+£1.70 10.27£3.26
1,6-di-O-galloyl-p-D-glucopyranose 1230.4£0.05 24.60+2.30 35.00£1.07
2,3- di-O-galloyl-p-D-glucopyranose 5736.2£0.01 64.89£1.00 56.03+1.28
1,2,3,4,6-penta-O-galloyl-f-D-glucopyranose 1594.8+0.04 10.26£3.53 31.96+1.26
Gallic acid (& ¥ & e 43.24+2.46

Trolox (& $ /& ) 5.29+21.09

A: SOD-like if*4 0272 50%3% {2k & (SCso)
B:DPPH fi # #i#% 50%ik & (SCs0)
C:ABTS - "4 d % 50%:k & (SCso)

6. FAFLBEIFFLEBIPYE

PR AL L BF LR SONFP F oo B 48 B A b gn
¥ omdd ¥ 2R A ER

22 AT AEBT ARS8 FELL AP R

A 2 (g/ko)

0.5 1 5
SR 0 0 0

250 A REREBT ERTEP A8 B2 TR Sl
7 (h) 0 48
i dp i
) £ (g/kg) U/L U/L

GOT 74+7.19 7814

5
GPT 43+6.81 51+9.93
GOT 70+3.35 77+4.88

0.5

GPT 41+4.08 52+7.34

T ERFABRIEFLIREIELEE
FARBHEL LT LR FERF > BRE0-8-29p > 4 &
S0 ¥ ~iEd 4 1y o fe & 05g/kg 2 5g/KQ R L 4 BT ARIR 8 P 1S 0§
B RUEFAIRBERHE > HHL 2 B8 o
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W

I Blank 100 7
4 =3 0.5gkg
5 g/kg

I Blank
[ 05g/kg *
5 glkg

i
1
S

i

@

S
L

80

[

=

S
L

-

N

S
L

60 4

GOT (UIL)
g
GPT (UIL)

@
<3
L

40

@
S
L

&
S
!

20 4

N
S
L

QAN

o

B 05 5 ! 05 5 gkg
Day 0 Day 8 Day 29 Day 0 Day 8 Day 29

M= % RF A F & RS 132 at i B
(N=5 #5223 -k (B) W # » *:p<0.05, ***p<0.005)

B 05 5 B 05 5 B 05 5 gkg

FARH A E 2 AT & B O0%F 5 B4 20 p o SR POTRGE (TR IL
o, H B-‘F—F;ﬁ_'@ %ﬁ%flﬁﬂié_i °

Blank 0.5g/kg Tb 5g/kg Tb
mA\Aﬁﬁﬁiﬁfi%ﬁ%#@i”ﬁ%ﬁ”?%WBmmﬁﬁ*ﬂ

8. 4 ¥ & & ¥ B3 ¥ Thioacetamide 3§ HM 124 B § 2 wH& it
Thioacetamide % ¥f 15745 i 2 % & » & &4 4 F & 4 S0% PP 55
FooEEES A L RERE ETH L LER  AFFLE

A~ A F & 823535 i Thioacetamide 3 HM 1+ R¥Ff ¢ 172

Blank Control 0.1g/kg 0.50/kg
Weeks GOT | GPT | GOT |GPT [GOT |GPT [GOT |GPT
(U/L) | (U/L) | (U/IL) |(ULL) (U/L) (U/L) |(U/L) (U/L)
- 79 51 105 64 85 70 119 101
~ 80 46 120 72 79 61 112 102

1, 106 58 140 81 83 55 112 101
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160 - " A 0 B

M Blank
[ Control N Blank
140 1 TCM 0.1g/kg M 1 Control
[XX] TCM 0.5g/kg 100 Th0lgky q N N
120 _ - KX Th 05 glkg
— N N
100 80 4 _
%‘ 80 g .
5 o &
© 40 4
40
20 4 201
0 L | | o | |
+ N n £ N 1
Week Week
Wt ~ 4 48F & 33 5% ¥ Thioacetamide 3# ¥R M3+ 2.+ & GOT(A) %
GPT (B)2 % f

9. EAF L BFBFHH CCLEEX RIFH 2 Rk (v
CCLiFA &M T 2« B> F ot E &8 50%iFH 554 52 » iy
it B AL 100mg/Kg 2 F 7 Frd| GOT 2 2 -

24 dAF L RIS HCCLEFMEL B G2 iE2

Blank Control 0.5g/kg 0.1g/kg
Da GOT GPT GOT GPT GOT GPT GOT GPT
Y | (U/L) (U/L) (U/L) (U/L) (U/L) (U/L) (U/L)
0 71+4.1 | 50.5+12.1 77.616 44.8+2.2 | 80.845.1 | 45x0.8 76.242.9 | 428453
5 65.5+5 | 445+6.1 | 354.84+211.2 | 91.4+33.1 [332.6+58.3| 124.6+54 | 244.6+59.9 | 84.6%+16.1
o I Control A 200 - B

1 Tb 0.05g/kg

Tb 0.1g/kg EE Control

1 Th 0.05g/kg
Tb 0.1g/kg

a
=3
S3

150 A

IS
=)
IS}

GOT(UIL)
8
8
GPT(UIL)

100 A

50 o
ly ' %
/) 0l

0 5 0 5
Day Day

WL~ 28 F 485 HCCLEFEHTG 2« & GOT(A) 2 GPT (B)~
g

N
=1
S

=
1)
S]

CClyh $ M Mrvdip 2+ 8> F At ¥ & 4 50%iFpH 554 26 = » L%
Horsd i1t > #RF AL 100 mg/Kg 2 FBprt 14 X W B 5 Frilied]
GOT ~GPT 2 # it » Pl at £ @ B F 4ok o
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4000 4

I Control A 2500 7 B
[ 50 mg/kg I Control
100 mg/kg 1 50 mg/kg
100 mg/kg
3000 4 2000
5‘ o 1500
5 2000 - \2/
o
© O 1000
1000 -
500
0 o
C 50 100 C 50 100 C 50 100  mgkg C 50 100 C 50 100 C 50 100  mgkg
Day 0 Day 14 Day 26 Day 0 Day 14 Day 26

BL- 2B FLRFPHCCLEFEF G 2+ 8 GOT (A)2 GPT (B)
281 N=4> 9 5 g CCLA 3 ¥ 2(C) & » *:p<0.05, ***p<0.005

CCly3f Hl i FIg 2 ~ B> # &% W% & 3 50%IFpH 524 26 < 4k »
BEATRORILED  BRRT 0 tq TREA e R Y G p L

WL -~ 3BT EBIFFHCCLAFSIIFH G2 L Fughy P g
Blank: ;¥ @ ke ? %% TR 7)) www > (%8 5),

R

FAF A £ F(LF) L E4RF L iET o B0%IFpH F P E £ A2
Fop o REF2LEEAP@8 ) F&2P (5 GOT 2 GPTiEZFLE -
D34 FREFRRE P2 GOT & GPT e g ¥ £ £ - 1% CCLA ¥
CEAMING 5P 50 B4 %K GOT 2 (5% » 14 p 15 GOT 2 GPT % & &%
¥ 7 "% o fe 4 Thioacetamide 3% i~ BTG o R E R F REIEF o A o
FTPdr 2 fmg v s 2 12 ellagitannin # 2 tellimagrandin 11 2 = #& gallotannins
Rk E ®o2 7RS4 % 55 g b E 2 # e 12 tellimagrandin 11 i
* 5 o
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AT 2 BB L RBARAIIE F R AL EGF 2 prRY L
HEFEELLF kAR (01-02-03ppm)¥ 481244818 » B LB
A4he > 12°CT R d o 47 5§ -Kig i 222k %k o 55 PR3 R mdB2 5k
$F e KNI R ERL MR AR Y R(5R00320.1Imm)& 3 % A& KL
R(OE&R00Imm)? » »+12°CT RIEF B¢ APEFZITFR L BE - ITFRP F
EATE R RS 2 R s $EMT 0 10.20pmE § kAR
FJRAR GRS 120 T pEROCE B i o B AROIMMZ MR R R
BeXFHNEFEFURRTR - B8 L5 K3 RAIZE6% O~ 10%
CO,84% N, (e & § R2 7 ¢ EHEFF I I2CT PR BRI 2 558
P& o

MetF (G L5 RBRF R K~ 4k

ABSTRACT

Wax apple is very perishable fruit at room temperature. The aim of this
study is to extend the storage limit of wax apple by using modified atmosphere
package (MAP) and ozonated water which is a highly destructive agent for
microbial. Wax apples were immersed into ozonated water (0.1, 0.2, and 0.3ppm )
for 4, 8, and 12 min, then placed in cardboard boxes and stored at 12°C for the
evaluation of the effect of ozonated water. Ozonated water treated wax apples
were packed into low density polyester (0.03, and 0.1mm of thickness) or high
density polyester (0.01mm of thickness) bags and stored at 12°C for the MAP
storage test. Quality characteristics including color, decay, and chilling injury
symptom were checked every week during storage. Results showed that 0.2ppm
of ozonated water for 4 min is good for the low temperature storage of wax apple.
Low density polyester bag (0.1mm of thickness) has an advantage over others for
the storage of wax apple at 12°C. The combination of ozonated water
pretreatment and MAP with 6% O,, 10% CO,, and 84% N, appeared to be
most prospective for the storage of wax apple at 12°C.

Keywords: wax apple, ozonated water, MAP, decay, color
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i 5% (Syzygium samarangase (Blume) Merr. &Perry) » R 235 kL § 2 % &
EL LR A SR BN ABA BT S LR e d AP Rk
%iﬁﬁfop? EORBAR LA MAELEANT FEL LB LR THET

L

Wl d R A S S o B ERGEREML - TR S S~ 2 T EH S
LA 4 2 fv 2 - o A £ ‘é;ﬁ‘—w%cﬁi PR REE R HE A
Pt REN R F e REG A G IR A L AN E

By £ g KGR E ﬁ“¢ag%ﬁﬁ4#&7g$&r4ﬂ&% Pt i
RIS ARSI B R AR EFEYRFEM G H U FRrE TR
ﬁ’ﬂ&@%éﬂ?ﬁﬁﬁiﬂﬁ¢ﬁ??’ﬁﬁ—#%%*%““%QE%%
B £ & 2 F]F o

EHFHAETVERE - 2 A8 51
B B A R R ARAN R 2L o FE
EEHEEPHEFVPEEE rBFa LR
%’Lﬁw%&ﬁw’iﬁ”¢%%ﬁﬁﬁﬁﬁ¢ﬁiﬁ*@ﬁ % %T&
r’g\‘g’ﬁ’ﬁ/,}é ’L—Ll‘jFi%-ﬁ"\}gE\;’]}i;j?);" % o 3\%%5}’7\13‘19’]@_%
HAPR LA A HURER RS W ER L E MR AE A BT
e 2R AR AFREA s BEFL A N HEFA DA AT
FokL BT nmiﬁi’gﬂ%ﬁwﬁ g 2 BT o deie s 1 R S
PRS- AENFRHAFEL LR M-

MERFRT S EFEFFLFT 0 L& ¢ MW (RS L
BB A s o BRI 2R EHEFT AOCHERT X 3§ wiR(25
Cr22)BEHNMEE R T RR 0CIRT XN misilcr T Mk viR(25
%’Z%Lgﬁzﬁﬁipw&,mC£15C?@ﬂ21%miwm%%&%’&
FREMREEEERRE L (M > 2006)° 551 36 C#ER T 48 /] PFac £ T
MEITFL 200k B2 R FEICHR 4 AP EFRFERE - #b
B FREFEF RS LR FHARISTE O SAF ARSI TG Bk A
4o BMAEIEZ S F S I2CRFR T X EE 1 QCRFRFE 3 X > PIBvRR =Y & A 424
27 a0 3 o] (£ 02005)0 5 (1998) Hawm i iz 2 e R - 4 % 5 10
C 2+ 15C 2T L w8 %R A 15C 2 20C T g EH % PE
SEVPRFORES > % BAZHA G TELE PERe XRH A
m%g%«m@’aﬁ%mjﬂﬁﬁ%’%¢$§&6%%R%i@fsﬁ@
Bdoo ARFE D% FRF LA BRERG BERER  R2AIFEYE - L
§ h§ W*féé’*v-ﬁﬂ Lﬂﬁﬁéii ’ifﬁﬁiﬁ4éﬁ§1uﬁw,+a%?

WWQﬁ’b?a@%@ %£&ﬁ°%Mﬁ6926B’%W%§§%§g%
(FDA) % 66 % % 123 5132 % ¥ 448 T f fi & i i ch% § (CAS Reg. No.
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10028-15-6)7 % = & #& /&2 & #ﬂ E Rt e LF E - fawy VA AR
e ERRT =04 0 2.5 0600 & —»—3? HEF RSB HEERE S
i imA 723 {rk ‘];;—]’*FW 245 2 4] 4 K 2% (Glzel et al., 2004; Restaino et al.,
1995) » &5 R FAWAIE I F M F B LF 3 A fRmAN T L F AR
ﬁﬁ§§%§“ﬁ°4?uﬁﬁﬁ@ﬁ‘%iﬁ4ﬁ?’ﬂ@ﬂ@%Wﬁﬁ%ﬁ
fe > ~ f#DNA~RNA 3o B~ e i RS~ £ F REF > R lopFb
Rt Lo AEAA DAk o RV LGS e N B e N 22k R G
o FRepErg B R > (& wre i f25 = (Victorin, 1992) o 3T & k5 2 5 3F § FIE
ﬁ%ﬂ”ii&ﬂ&ﬁﬂﬁﬁ%%?ﬁJo%ﬁ%ﬁﬁﬁﬁﬁéé?ﬂiiﬁﬁ
BBEY Lk (Guzel Seydlm etal.,2004); # % (Gableretal.,2010) & 2
% (Beuchat, 1992) ¥ # * & FRE % 7 & £ 4§ afw ;AR BPTRGEARY 1L
RN LA ﬁﬁxi"" PRt 0 EAF A2 P ST 4 (Songetal,
2000) ; A& 2 > L5 HEHF (Croweetal, 2012) %4 & & pF ~ i F% ¢ B
A7 REZF RS L F T RS R TREF S E 56% (Minasetal.,
2010); > 15C 4§ V¥ afFff > % 9 i B & :4%;$%§@§ﬁwvﬁ»
oot 80 & 50 CHE -k AIZT 4l 2 2% (Alexandre et al., 201 )

TE X MFR R 41§ E 2 4 ¥k (Akbas and O'lmez, 2007) ;
"F tt&% # P pFE B 2P b "5 % v (Zhao and Cranston, 1995), LRy
o EFAL L@ FEd A2 7+ (LiewandPrange, 1994) ; ¥
N2 TR E R T L F RITEHER T FEF S 5’?3 2
L2k o A L5 L F R R g RS BRGD
:M,'Hﬁ«%‘w A RN f“»*fa:\?wg Ye¥F % F 2 ;':—F*
Jots L F R E RGP B TR F RS Tl eag b A
¢ F %4 (Liewand Prange, 1994 ) ; EX priifze £ € 5 ¢
(Crowe et al., 2012) -
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WEk > i FEFAL Y REFHH G H IR £ 2 L7
L xﬂfﬁJ’nxﬁtiﬂﬁﬁﬁéﬁi%%ﬁﬁ*#ﬂﬁ’#E%Me% L AR
THEHEZFET ML RIIAF R E O NDFEOETAFE  E R EH 2

PRRE S LBRT
B
RERFE? L EFaeft 35 FAR LRRL R LEAR LW
BRoo EHEFIOMA R ERED S
L

EFZFRALII0C 2 L5 kg rdZis > 204 g ka > T § 20
0.03mm ™ % & F ¢ TF@“‘ v BRI Y 0 PFROTI2C A R P E TR
W FEPRAESTRE S DREFTRMATE I L5 LA G

(1) 0.1ppm:4~8~124 45

(2) 0.2ppm:4~8~12~ 45
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EFUEFIELZI0C 2 r S22 > 23 FERPER (0.01+0.03-
IR L R g BFRONI2C A AR Y R 0 A
BAPTE TR TRERTD r}ﬁaﬁ&%ﬁ‘i FA5 e
3. LF BT EF R AL
EHFMzF e 110CH  whELF kgl 2 5da ke £
FEEeEP? ONUPERG BUNF RHEAE > AREREZ M B o Ll L
(02:4~10%;C0, : 5~15% ) > 15 B L B A ? » TEFEAt12°C2 L R P i
FRTRGEAS% S G RATH SR DRREF T HAF L) A TR 2
e H T CRWEBRALET o
4, ¥ F&FFAFFARZAP e SRR -FAIF - A2 ERALIET
ARIRAFE
(D) SFUERALLBLNFFE FTIHFAET o
(2) ¢ Frm ¢ L ik (Colordifferential meter - ZE-2000, Nippon Denshoku, Japan )
Bl A ERE SR EINE A Pl ® 2 0 F R R e ¥ B E00° B E
- o BHIE > UCIEL* a*X, b*E4d 72 4 £ &K o LIFH304 4815 12
T e (L=95.87,a=-0.86, b=2.47) -
5., kiLita 4t
~ §F % #cy 22 2 Microsoft Office 2003 Excel ££32 > 1 12 SAS (Statistic Analysis
System) £ % izt k88, 1 #Kie (7 % > 2 17 (ANOVA) - & 1 LSD & %t L £ 44
10 BEE KM S 5% -
5%
L ERBRAREHEZSRIERAFFE I FRC BT
FoBTEFWLI ORBRY 2L 2 Mf% moRA O ErESEREE SR
AP AT ETRTI2CLAREY BRI E- FpFENI2CHE 2 BFIER
S F kBRI TS50, 3ppmik B AIZAR 8 45 v AR A RIT 2
P e 3okg F ' MW 3 (p<0.05) ° A ¥ > AG LT RBRRAIEZEFET 7}
909% % £ B 1) > 120, 2ppm kR RSZAL 84 BT < IFTE MRS 0 8 K gL
BB REA L R F(p<0.05) H P AL EB T2 R S B 5 50% 8 & F T
AR (F- ) o HBEHA LT KPR AT ok MEFFFI2°C T2
(S
EHFFAEALEEROUCIE fs2 L*E (P AR), a*E (%) fo
b*E (F FE)A Tdod = 4m. A BAEFET A AP R R LR H
AR AT EFEF T I2CITRE R T AL RF §BrrtE I o T RTR- G
A EFEF L 03ppM kR AL A BT Ff R E L RAP RAE o TR
AR EHEF L avEoiie ) AELF RRdRs EH T FF- T2
SETHE I ST A G EE LR (p<0.05)-EH %9 5 0.3ppm & F Kok A
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B b*iE

@12 2418 W I2CHTFRY I3 H- 8 FE AT AEBL Y%
SERTRE A R Ao @ L R AR e

FROEHEZSIETREFSF LI R 2P

110.2ppmik B & F ok ip e ASEA minZ E£H R F10% - B L MAE R G
K (5R003201Imm) 2 3 % &Ko % &’ (5AR0.0Imm) ¢ %Ki 45 5012°C
AFEY PR R OIMM R R R e W RApRE B ¢ XWI2CT  £5 %
FIREZPFRET - B L L5 KB RAIEE § %o 7§ et £ EHFF
I2CTRrif 'l @ 7 Fi s a4 56.679%(£ 2 ) Prififed #2 @t 4otk
BT TR - F R YT ERARY F R KL ERZFT P AR H
femE A L R R KL EFET S EP R R R ERTRPE ] e A K e o
720, Imm % R R R K2 EF 5 FAARE ARrgEiar BRAkF 2P R
B EHZTR ALY @_vf 20.03mm%EF ¢ J:Tfp Ko EHEFMIBER
FreR o ALF R AL RS EE = FRITFOTI2CT R A FRE B ASLP N
gk (e )e P EEFR0ImmE R KH AR FRIAFEFETH
12CPriz f %6 %o F%¢ 1Y 7834 1126% 0, 10% CO, ~ 84% Ny
EPiR G VR MR SR ONICRTREARY FW I F L (RT) A
o EHET AL FR{oF (6% 0,10% CO,~84% Npie £)B ik 5 5 T
MRl RP RER[He2d FrBe ENTFP 2 BT R 26 LE (£
2) e MILERfeF W R F e EY 22§ AL 2CHFRY T B ST
TR REL G E o F R ERF A 6% 0, ~ 10% CO; ~ 84% Ny £ B %
ZFREFEFI2T Il 2 A 5

b

BAFEE FRefed pAR BN el EE e F
(Erwinia) {-i ¥ #z /5 (Pseudomonas) (Barrigaetal., 1991). % § 2 v @k
TEFRITS ALV fo i N B 2 A PR AT i S BT R T 2
FRCIR o 3T BB > VB L X BRI GF 8 ¥ R REHRIE B IrRY
2 44~ (Palouetal,2015) - i & KFIAFRL EAHBFHLET 7 * 42
PERRBNEHF T RPB SRV LERY > F AT PR S N d
§OEOT ~ BEIE - BERHIEE SRR g B (T B8 2 314 o B 1S BT AR
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Enhancing brand passion toward rural restaurants:Developing physical

environment, managerial environment, and psychological environment
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Abstract

Taking Taiwanese rural restaurants as the research setting, with the brand of
“Farm Mother” in Taiwan, this study focuses on customers’ brand passion toward
rural restaurants. This study proposes physical environment, managerial environment,
and the psychological environment as the three major environments in restaurant
branding. Through these three different types of environmental analysis, this study
aims to establish the relationships among rural restaurants’ environmental
development, customers’ perceived self-brand congruence, and customers’ brand
passion toward rural restaurants. A total of 457 valid survey responses are collected
from three “Farm Mother” restaurants in South Central Taiwan, including the
“Female cook by the road” (mountain area) in Fenchihu, the “Fragrant wormwood
garden” (plain area) in Huatan, and the “Sunny water place” (seacoast area) in
Wanggong. Findings of this study reveal that managerial environment and
psychological environment of “Farm Mother” restaurants significantly improve
customers’ perceived self-brand congruence. Customers’ perceived self-brand
congruence then enhances their brand passion toward “Farm Mother” restaurants.
Finally, theoretical and practical implications regarding brand passion are proposed
based on research findings.

Keywords: Rural restaurants, Brand passion, Servicescapes, Self-brand congruence
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Albert et al. (2013)=1 &5 % R P HPL L R BE) § F H R OE
MinkiiEgl s gy ﬂgai— B & ”wbz’af% HERp N qﬁg H—‘ﬂ;ar‘%%'ﬂ
r'v":i%’ EEEA - i@ A VR S aE o Albert et al. (2013)}3 M & e

g%urumﬁ @fs L3 —5 QA —iglv+b%7,+gg:»\ —ﬂy};}iJ g%ﬁ
Ve ™ g o B Badeig i 'g’ 75 {L% ’1}_7,45‘—1 B3& “Lr“"*'fb‘m«# PR BT
ﬁﬁ%ﬁﬁ’@ffgﬁ A Wit 0 ER A AR DRE R

FEILT p e faibg Flémﬁzﬁt —Lrt—,i T Ak g A % o 4efe Zhang, Ye,
Law, and Li (2010) %= 3 4 1 > 35 S AE 2 AR o3 R 2 Gk pFr o JWE F T T
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FASEFREFEIRGHIBEAT B HPAE 75D fa*ggggp BB A

ANE g LB b pEs {'—,{p,ﬁ '*"(_._Q,(k/w\;m’;?;‘%t‘ ByE e &ﬁigfkﬁ?
A5 9 - Swimberghe et al. (2014)=#= 3 Rl & > S chp SR TG Sy BGE B A ¥

By é‘b}%,ximl%/ﬂp ﬂ)irg‘i,;;zgmgza,grgﬁwf%'ﬁ‘w;iiiﬁﬁgwg;w =

Sk R e &M e 2B A Swimberghe et al. (2014)s5F7 1 A &
REE ”ﬂ:wm%g.%;v’ F FAk g2 E’E"’ti\m/%ﬂ,zx?‘-\ﬁ’ﬁ WARA L
BEARRBA- G o PPFFLp e I B Gt b o 95+ 3> NP4 E 0T BRK

Hl:p 2 5 - R gy & ?f’&gl“

LY I%\'P’W%m CFABE R H AR )R R

Voo B R Rtk GO EBA PR H AR F*’T*E‘-mz:zﬁE‘\
%‘W—ﬂ]ﬁ‘mﬁ-iiﬁgr ﬂ’fp”ﬁi‘ ﬁﬂ%ﬁlﬁﬁ_m A qﬁ C BAHR R

it B RSB E - o AT IR 5 AR LIRS N ko Ia‘aiﬁ-

LR AR - REar e B

z ~ ¥ HWEB (Physical environment)

FHEEOYR AR REEOFL Y L3 RDER > | LK B &g
Pk DIR R R RAD YR BT E R X D1 Reni 2 2 i (Hyun
& Kang, 2014; Ryu & Jang, 2007; Ryu et al., 2012) - &= 7 #-F 4 & R Wk %
TR FZFHMIFEERFARY s HEREKSZITTRGERARRE > 2 P Kb

A HEPRS SMRR 0 E A GEARY TR BB o 11T A ﬁf’g
H%‘Eﬁﬁ'%“'ﬁzf"" R ER MR AR > FTHRELFTWNES
o — R R koo
(- )k *% £ g (Facility aesthetics)

FEBREBRBOEASER? 2 T AREAM AL R S AT BRI EE
oot £ sl 4 el s 7 B (Wakefield & Blodgett, 1994) o 2% %5 £ g & 3 e
AMEH T IR L E > ERESB RO L » L aEGH%Y RA I P
i 2L ~ % (Ryu & Jang, 2008b; Zhang et al., 2010) - f$2E A 5 e X BB i
feBBl AW ER LA HERMEBEARE ~F 07 BN APERSEp AEREH
B Barhp 2 5 - 314 (Jusan, 2010) -

(= )m3#K (Layout)

Ryu and Jang (2007)#-% Fez B ez | HK =& £ R FPM F &k 2
FOBESFECHEELE  BRELCEEGRF BEF SRR R R
ToUBEE MR R R TRk s AR~ IR 3 25 4 (Wakefield &
Blodgett, 1994) - Sulek and Hensley (2004)#% 3] » “‘Jé Baph 5P| Bk chdhig &
EFAT R &E%jﬂ’ YRR R EOR T R R e SFE A UK
PEIVBEIRTE L MBENR RBELZNSEF DY 1) P2 RS
W hE & o
()% 4 Bx (Table settings)

EHBr A2 RIS DERLIE S EHIERY PEHA ST
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DI RPE R R E IR R ko Y £ SR AR (Ryuet
al., 2012) - #]¢* » Raajpoot (2002)#F =] 5 a%’éfﬂ?m I E WY BE &P T
Ao R RPRS B B RLABSEE T B ROSBE € 0 ey ¥
rRArh f 0 iR RAEE AR P A % B R RS i feAR R 0 1R A R FEf S
% Rt enw i (Meng & Elliott, 2008; Ryu & Jang, 2008b) - gt » 2 i ji
W Rk

H2: FHBEB(GKEER ML -~ 24 B )Hp A0 - X5 el
I~ gR2%HE (Managerial enwronment)

R B A VB BEE RAF ~ BT Fipin o AT Y mp’%%ﬁ’%&
FIEE Y P ALIR ﬁ— '%F&‘Eél»ﬁﬁiz&o”"‘ AR R+ E R GIRIFES
FRHELHERBERE D AN - RGBT
(- )& 4 41& (Culinary creativity)

Ha and Jang (2013) %= 3 4 1 » B Rdf £ 5 2 i54%
REE ¥ - z&%}ﬁ_m%ﬁ%\ﬂﬁ}iﬁé\’}‘% i g cDIH B BB B DR o
Hig* p aHPMHERRF S RAGHDIALFE AL A il 3
WA H B R R RES E 2 g R R ’ﬁ gt AR bh i g b
Fdon 545 R R ROk B S R E R RBFEAIR R A RSV F R
Bl M E 5 TR AIR o2 (Lu, 2014) - ZE R LR 0 B RSP A SR AR T
ARE AT R EER T IR L ZERL R B0 TR LB R Raind
ER o
(=)B 1 & & (Service staff)

Ryu and Jang (2008a) & 4c 3 # #-3]% B 7 i 2 R ofpo - #2 Bl 1
vt E B FE AR I ARETE RRER RN TR E A B B apRAFTS AL
TRRE E o Kivelaetal (2000)FF #edp MARE &F B ol 1 ot R4 & PR;}?,-#;Q.
FRevpBfek « AW Rl 1 RETRZ BHRMRY hEFANR R £ G F
RN BEE B R R 1 74 3 # 5 Sulek and Hensley (2004) # 7 > BE £ A% 4
WY 7 &KE 2 FHR 1P 7* LG e ] iﬁi;imiwﬁ&% ’ wﬁmﬁ—
EIBARENMEY AR EETHE RSO RE 2 o RAE LT HE ROF
g
(= )Bb = PRFF (Sweet services)

BRAPECIRIBIEZGIRGSFTERDEERD » o LB mr R EHEE
£ PRIE OB AL R KT BS e g R RIRGEE A S M chiT

lﬂiﬁ;ﬁ BAFR SRR RIRIEGE T RIS SRR E A RS PRI %
(BOJanIC and Rosen,1994)-Ekinci and Riley (2003)c%= 3 » ¥ T g % it 49 1% 18 JR 7%
S RHRAR B BRRPRIRSS i AR R 5§ — B PRARSS A SR R RE s E 4D
PRA% > A i g ﬁ‘wﬁﬁizﬁi EHE I RBOE L e AP ENT
Bk
H3: P EESZ(EGAL BT &RE BRI EP A0 - REF 2o b %

L s g F IR 1 A 4
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< ~wwIBE B (Psychological environment)

PR E BB BE DY 3 ARBEY S L ko 7 RATHML 0 5 AR LHEA
WES T RE O~ (5978 i N apg £ 0w g % (Hyun & Kang, 2014; Kang, Tang,
& Fiore, 2014; Magnini et al., 2011) o ¥ 384 & Bpeno BB > 22 7 &% 17 F
FHE P CEW AT R R Z BA ) DML CILIRE R A A SR - R
B A E A BdeT o
(- )% & ¥1& (Ambience)

Ryu and Jang (2007) %% Beirig 4 § i €& 5 e 9 eF 2L T4 4L ~ S8k
LoRERARBAF LI -G & Ak FREEBREIEE A Z 5L
¥ 4 0> ;X (Gueguen & Petr, 2006; Kivela et al., 2000; Lin, 2010) - Hyun and
Kang (2014)#= 3 Rl - H BB LR E S hyvhp > B f 4 3 @ DL
% ¢ o Bosmans (2000):7F S XA T RIFER T4 4 @i RROFE ST KX
PRAREETER AN FF F R ENEEELTONEF B RE A SR
FoAEZ €HAFF 2 FEBRETOF&ET B o
(= )Ml (Delight)

Oliver etal. (1997)# ! 7 g % & *"”'rf] PLE > XA EFY BRI }?_ET?? =g
Pos Bl R PR SR AT R AOE w o Dt R IRELG B0 E 2 R RS
BREE R e Bl b B AR B 8 Faen X 2% & (Mattila, 2001) - Filler and Matzler
(2008) { i& — Hdp N RIEAEE m:»;‘*’ﬁ;\bﬁ% a2 ERLAE nb/!«u)'%f
RS LAY A0 R B IF &,gkr]%ﬁ%;mﬁ S R o ¥ -

b BN Iff] BeenTh B H_A 1Y th 4 e > Fpt - B AP wgp}ﬁl B AT
F B4tk R R 3% 8 oS- o2 & & (Dishion & Tipsord, 2011) »
(:. V374 B % (Novelty)

b3tk S B A IS RN A B o T SRR S PR X L v R Kk
W - AT B W SRDATH AR IR HAE RS A kT AN
#85% (Park & Yoon, 2009) - #E2 5 M 1 4% R w3 o Fet BRELEEPLEE R
id 4 2 — 1} L] BB R A il 0 i RS che 22 K (Weiss et al., 2005) ©

fmpfu’ TEHAERCHAHELEE $‘r¢:},§,»ﬁ£ﬂéﬁ%7~*‘u€%€z%&%h"}gh
3 @\rﬁ m,jitbi’” LR F]pL s 3% ,Faal’g_gg.,u—r fFi'f;‘i :
Ha: ook (F 4 3 > P oSl 279 R 2)Hp A58 - )G 2w Mk
-~ IR B R (Pro-environmental attitude ) e+ 3 > %

Bissing-Olson etal. (2013)#-F |k B & & €& 5 X P &l p R B e T

4«?:*%1 TAEGAEREF PIERBEADL P ED B ERE A KIE JIERS

R A RAEGALTRT FH AR REE A TROMIR T LAY
Al S N ET BT ELU, 2014) 0 Flt o FAEE AP B R RS A
PRS- RER o e PG B RDTIRRLER yug Lot p LTSN
L o 2 T 4 BT B A P - BE S A2 T BT e {5
B R g BREE 2 G- Al g 5 (Cheung & Fok, 2014;

4?

Bl
Bl
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Ramkissoon et al., 2013) - Miller, Merrilees, and Coghlan (2015)s%= 3 ~ 45 1 > &
H*wédxﬁ/fk— BAIRG R G H TE EREA o R RS adp bR
KT R ApEOTH B A NP o { FF G FAGHESEDIRE S EFR
PFor o PRPp o AP ED T K
H5: f']ﬁﬁﬁfigﬂ?'la%é%éf BREA G - pATH- REZ ZR AL
R %
By ik
-~ RAEFATHIR
AA Y 32016 E 3 $Ho IS R EE TR £ N0 E > w T

540G 3 R AR X 33 SR AL OB IR AR ﬁ“’»f]*i‘M\ FUIE et SRE(TIE L o
H=o AT EHY GH R P2 24 A i (Burns and Bush 1995) - & 7 ik 5 '
Y B2 T AR Y B T k% (level of confidence) 5 90% 4 % i gE 4
(accuracy) 295% it iTH Al B S H E A4k A BB F 2700 0 #&>12016
EAT~67 Bl (AR v B~ T Iﬁ'(fuiﬁ;??}@)i AEEFERRE)R
ZRGEFT I ld R R R MR E L RAPM PRI Z B E 5 1 o 238 11600
PRE S X w A Tdb7r G 2 X 0 B X 2 76% -
Z SEFERP

AFPIRELZZIMA S - AR AEEH Y BEE RS 7 AT MR
Ao b TRGEr  HAZ THARK £ 43935017 Ryu & Han (2011) 7
WoE o w TRWER 4 0 £4 3" Ryu & Jang (2008) 7 & 54878 5 &
* Ao TR&LIR  HAE£51% Ryy, Lee, & Kim (2012) #] & 3 38
BTRI&RE,HA > £450" Ryu & Han (2011) 218 54858 » & [ pke
i A ;E% 51 % Gwinner et al. (1998)ip] & 3 3838 ; A v IR B INA > t_r)?
Y #AE 437 Ryu & Han (2011) ,?ﬂu\xﬁ’ TR A
F. 50 Wang (2011) pl & 82E3E > Al I o A S Shelnln,Varkl,
As hley (2011) BIE 6REIE o & = ;‘M\p’% é‘:fr* ¥p - RIEE AL
é; fp AN Eg - FRMR I R+ Malar,Krohmer, Hoyer&Nyffenegger(ZOll)
? Back(2005)p] & G%JE ;A AL R 3 o 2 % Yim, Tse, & Chan (2008):7] £ 3
%\.IE ; e fIEB AL R R I8 > % Takahashi & Selfa (2015) Bl & 6 4238 - I 35
Likert 7 8t 2 B grg > & Ad 1A (242 RA) 254 (¥R A) 5=
PRI A E 2 AATHR e 100 s Roele S ~BE B8 JTARE T o

i FFB T8 o

I%

% % 2t
- AR
AFETREY SME LR B R HE R P LR (BT
YRGBT AR SRR $2 R JRAST g ok - b
F R AR RIS BB S 6 53.6% 0 H 2 LT B 1k 46.4% 5 Fo
Fedod e g g ] A% S Ho b 47.9% 3 S B B (b 20.3%:; & 4 5 4 45-54
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Bz B ik 27.1% - —F—':'z % 25~34 fk o ik 21.2% > 35~44 # > ik 20.8% 5 ¥y AR
RIS E /ARG ib484% B EFY BE S 1h201% ;5 Ay Y
P Fe 2 A 0 (E508% 0 H =t H A R L 28.2% ‘%"X«ﬁ:ﬂfﬂ BEas?
iZ 254% 0 HX 5 AR A dE g E(FR)L ?’ILL 179% > £ H =t 5 &F 2% 0 ik
16.2% ~ B AkiddciE g A B > 1 10.9% 0 T yor 0 2~4 § 0 iE 42.7% > H =
SAE~6F 0 E249%  EHE L 2F AT 0 ik 14.9% o
I PIBERREENLR%RE
B L2 B L p e BB R R hE ZRER T Bk y=079)%

mﬁ?(yzow)aﬁf;a EHER AR R 2 R ﬁ@ W R P b
AR - ROE( S Gk p=0.93) ¢ B 4w &w%&,mé} oo gt %
SW|mberghe etal. (2014) s T dp > BEE A E R F MR Y F R g Al
BAGEY 2 TERARL A FRpE BEARNBO- 5 FFLp e EER
Bede oo Bt o v AEIE R Bk F - E R R 0 SR - SRR R

TR FALHE REGELOIEF R -

WY e Al6 T A R BB EE G AT R LR SRS L

K- PRk o AT R MAITRB AR A B Alcs 261 B A AT M2
p/%?:% "EAIHB AR MA ARG 196 B A AFL R AL TR

HBER o8- HiR%ES JIRE LR 28 WA RE w}i‘@?? 2o Wi A
hT D@ A > S At RIS 0 T tE S 24.63% (p<0.05) > BT F > A,
BRzZELRFTEIHFLAL 3 MEAIRELR 2 ¥k

1

o

-l

&

\

2]

ERRSLE 24 2
W EREFHEHMATURRA G TR - B E i%i%};” PN HARS FR
SRENAT AR D+ LRI S RRIE LT R ’ﬁ f?—?éﬁi kK
T pd BEEGY RSB 42644 pd R G 163 ERSS 1L S
P S FR T G Bp F iR T > B4 S E G 446190 p oo ﬁ;m 167 - p o f3*
B Er N2+ LR 51975 8d B AL 4 ZHFLB(P<0.01)-% ~
MANRE LR A e HEEGEIIZ pE a0 ~w{ERE {s&}ié P Ak o

PR 24p 0 MAUREL G R R R 0 B8R o IR B (R 5 T 8y=0.89)

W R A f’i'rii"i@rﬁ PR B e ERRIA I F
P R TEAAIR R FRE O bl FREBHOEE - SR E
ACFIRLFARCG A F IR FARREF RGNS AR 2L R
A4S REHERA A FY O %o L %% ¥ Ha and Jang (2013) %= 3
o %lﬁﬁ_}éﬁ%’ﬁ 2?:1»%?‘: & BB PNt TEELELAR 5 o H o i JE 1B Rl E P
JRAR ~ FFB RIS TRECRAE o R B R f g e B 0T R RE
ARG - R i‘i’g%%’fifi“ R eht %\»),Q,I'Juﬁrﬁi‘i W F IR B Ao
5% 4 4 Kivela et al. (2000) GHTE L AR RE 1 RET AL RS NS
PEEF AR R TG AN RN EE L RE I UEFIT oo Fp o v EEA
BB A ¢ 2 e S KB b -

KR 34p o R ARG R R i“ﬁv 4545 % Buss IR (r=0.5T)% §
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RBE@ R y=039)%F e ¢ B Fp A - jpETEs PESGRL - o
BRI b TR CFH P RRE YR ELIEE R LTS
BXIIAE A ET o MR F FHERL G R AT B %[ﬂ? 1545 % R
BENR AL HNTE RFIMES B (X)(F)R DIY & £ 5% R
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