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Abstract

This study first microwave drying and hot air drying four kind of
citrus fruit, Pomelo (Citrus grandis (L.)Osbeck), Lemon (Citrus lemon
L.)Burm), Orange (Citrus sinensis (L.)Osbeck cv. Luncheng), Ponkon
(Citrus reticulate Blanco) to produce seasoned orange peels, than used
microwave treatment and beta cyclodextrin debitter technology to exam
the characteristic of seasoned orange peels and different material
properties through two debitter technology. This study than employed
sensory evaluation and exam it through Structure Equation Modeling to
learn more about of the consumer’s preference and key element to effect
the products. The results showed that under the condition of 3-48 hours
water loss rate, the seasoned orange peel making through 6 hours hot air
on four different citrus peel Ponkon, Orange, Lemon, Pomelo the water
loss rate were 80.9%, 73.6%, 74.2%, and 73.0%. After 48 hour drying
process, the water loss rate were 82.0%, 75.1%, 76.5%, 73.90, without
much significant changes. The moisture in 10 minutes microwave drying
of ponkon and pomelo were 12.6%, and 23.1%, the moisture content is
8.2% higher than commercial seasoned orange peel and 5.6% higher than
black seasoned orange peels. Other than these, moisture content in general
is lower than the commercially seasoned orange peels, microwave drying
and hot air drying on behalf of using dry process can effectively shorten
the seasoned orange peel making process. In addition, the seasoned orange
peel made by microwave drying process is affected by microwave high
power and heating rapidly, so that the surface is darker, so the brightness
rate of seasoned orange peel is lower than that hot air drying. The

determination of crude fat rate of hot air drying- microwave treatment were

24.9%, 21.3%, 32.0%, 14.11%. for ponkon, pomelo, orange, and lemon.



The determination of crude fat rate of microwave treatment - hot air drying
treatment were 1.99%, 3.16, 2.89%, 3.15%. From the consumer sensory
evaluation results showed that the overall preferences of the majority were
on average scores of 4-5 points, and have no significant difference on
others. However, when further applied with Structure Equation Modeling
of the correlation between the subjects of seasoned orange peel variables,
the results indicated that the biggest preference factor for self made product
was the flavor; the appearance and aroma weren’t affect the products. As
for the commcially available black orange peel the biggest preference
factor was also the flavor, due to its seasoning taste. In summary, the results
suggest that the establishment of SEM can help us to better understand the
consumer’s scatted tasting data and related characteristics of seasoned

orange peels.

Keywords: Microwave Extraction, Hot Air drying, Structurl Equation
Modeling
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2 1~7 10 & 28~ L fAfEe ff % A& 3
Tablel. Near 10 years Taiwan pomelo planting and yield

&R RIS (2T) 2B (2
95 5,721 73,571
96 5,660 63,711
97 5,678 68,061
98 5,523 70,150
99 5,364 88,100

100 4,426 69,668

101 4,384 70,465

102 4,271 62,187

103 4,253 65,974

104 4,253 60,895
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Table 2. Near 10 years Taiwan Lemon planting and yield

&R B 4 (2°T) A E (2 )
95 1,736 16,918
96 1,844 17,166
97 1,937 18,606
98 1,949 14,466
99 1,699 18,105

100 1,679 23,833

101 1,752 22,822

102 1,888 30,831

103 2,160 36,520

104 2,644 38,705
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Table 3. Near 10 years Taiwan ponkon planting and yield

= R At s f(=1) A2 (=)
95 7,156 110,645
96 6,362 89,727
97 6,816 100,689
98 6,798 98,179
99 6,306 102,341
100 6,127 142,369
101 6,058 135,796
102 6,038 133,253
103 5,841 137,136
104 5,730 108,058
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¥r¥e (Citrus sinensis (L.) Osbeck cv.Liucheng) 7 >+ 7 4{% RN
% (583%) 7 = & PR RS AR o A4 2 iéi’%iﬂi Fe
LRfedm Fengfd o i & R L E s KR CY R S R e ek B
%’EEEH%K¢%ww’Wﬁﬁﬁﬁﬁéﬂ%i‘ﬂ%R‘P
AR A s e kY 73 e B # (Carotenoids) % ¥ jf (oil
droplet) ® % g 2 MR b RAgeni & mierrle R e k2 R g L
Pl 5 % A (peel) (3% 2 2008) o e % p ¥ 7 7 pEAE L SR AD
ZFBU2AC-HV R EF OBRHER -FH - HI PRI < E
higd F C v Rkmiedp d g o S P AT ey 9 g an
FOLIRAR Y Y o frgde 1 X s,grs?gizb%;i \ a:%% v Bd B ¥ R B di i
Mo HEAL RETRRA TP B o S R D A
FABRE ot >  HAHIRBED L 11 2 FRE 17 > 13517
FRIR B € Mt (R HA R 100 EFH 4T AR 104 & i £ 6
BAF 5,000 5 2 F o AR 100 £ AE F { £ giE T 178,829
?"*’E(Fa’zré‘o}%%i g RESRFTH A 215 d WA EE S

BN AR BRALT TR $IRA é#‘—i&%\’ﬂ“mb |
e iR 17 4e 3 Heiy 3 PRendp I 3R B f BN AT 3 A7 dp I A
PriER AP F el SFME R S 2 8 %mi A
H4e ZP IR ASFE Y AAEE B DGF 0 2014) o R
Aa@at faga8 B hfrig k5 v de ii o 7
PR E B ERsR T 2008 & Fl G R L L FF s o AR
FAT - iR AT E S PR R 5L PR IEE S (FF 0 2008)

11



3045010 & & FHrEBEG AR 8

Table 4. Near 10 years Taiwan Orange planting and yield

£y A (2 T) A £ ()
95 10,327 228,225
96 10,327 192,910
97 9,710 254,125
98 7,109 231,549
99 6,302 185,289
100 5,919 178,829
101 5,613 162,345
102 5,628 160,496
103 5,392 162,533
104 5,292 139,494
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AL end kit B & A 4 L 4 (nobiletin)(F] 1) ~ B A 5
(hesperidin)(®] 2) > & A $HE AEE ©® TR “RREYRTIMA
AT S BRI B B R BT F R
R RIEA LU RS RO N S LGRS S
FEPR G M BF A F LR REE  EIOR T S AR % § T
SEF (S EF L (Alessandraeral, 1998) o B & F1 5 7 145 Fr vH e
B AFHI L TR F P B R WML e RARE S
P RE P PR ARTERAT ARG R L F R AR
*RAFTE A YA R A AR LATE A (R
2011 gz M b M A B A SA R0 poe T Uk
PAREI T R 2 Wl a B EEBFFRTMA
Bl Fpt B AR AMA A § RgARET - " v A
20 U RARF A S A R B A
[ HAR R P A E AR TR Pk vl o
FLIL L o iR p RO BT RS FIR DA R o 32011 3
BN 17 P ks @l AmA 2 e mAREFAY » HFR
ML ® %9 L5 Ak (PMFs)! nobiletin 3 A 1 Bz £ 27
AR RENSMASE nobiletin 7R 5B R4 AFTE M A
25 % Q0P F MA SfRRREFTT  #ArEAL A~ &
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OCH 3 O nobiletin

B 1 L A R
Figure 1. Structure of nobiletin(% ° 2010)
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OH g O—CHy

—0

CHy
OH
OH  OH

Hesperidin

Bl 2~ A H SR
Figure 2.Structure of Hesperidin (% > 2010)
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RS FEEFL FRIREA ML Vi e ﬁs&—i i
(ADH)/rr 2R B FE bt 0 F s AR A A 35 ﬁ
BRSO PR E G Uy b4 oo

VSIS A §:9
4.1 Ml 3%k
MO FTF T e B P ke e B P B AR
300 MHz % 300k MHz 2. FFehB A i & > Mok & 7 Bk -
P el BT 2 BRI g 2 TR o Ak R drken
ST O BRI EAL T F o B BT R Ek
EAMA RS g FlsHES T gk ERE A F X TH DS
wA Il F En A B od WA TR MRS B R
oo Fl RS SRR RRAR ALEEE RS E
e 0 #F L TR ﬁ@“t%@%ﬁﬁ%?f“ PG BEOT B 5T BE
’*f—”ﬁ §2 U i X P-ik cnif BE(Ghanem, eral; 2012) 0 Mo 52 4 % i@
7

ETTRS

/ﬁr‘i«\\iﬁ’*%mﬁl“mm?\’ﬂk FlpEE A SE A G iR
POFRRGE T R (R0 2010) o BTl g A AR S IRk A
&

mooom AR IET RS E S éﬂ”lf](éa\ﬁ%“/f
ﬂzp“;}pq\:ﬁ—mﬁcgt,‘ Pi’)fﬁ ¥ N J#Hb rebe id e
w

16
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42 #B %

AR ICE S HFEDBL BIRe RS G EFICE G B
B b eRe Rk &EF Ry F e d FicEf o B o R
ko o PR R ISR IR SRR TR T F 0 BFRRD
o ita K,%—i &7 97 5 ek A (Fito.,2016) © # b §2°% 5 — f&

FRGEF A gk > HORERG 4 Py b Ear Wl KAt R
RGBSR TE S RS R B

SR ALK REKE . B ?xwwﬁfmsd € Fla 8 S
Ala ARk o B3AA AL GCELEA X2 R
2010) :

4.2.1 A=453

Azded) 3 AR BARE AR > T @B BB T RE > &
FRFITEE %mg&»&&ﬁﬁﬂo

I

+::

422 EFI%RP
- BT a5 AR 2 P INGURA AR SR F ALK 0 &
T frepe iy o Bt — PRI IEH

HEES TR

WG R EE o AR

423 3

Aip- PP 8 TR IRark e 3 R Aom R A FFauE F
# 9

FIt R ok A TR g AT PR AL B e i
¢

N LT B
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Drying Rate / Temperature

| Drying Rate

Exhaust Temperature

o - - =
Product
Temperature

9,
% Moisture

< nitial_yl¢Constant Rate —_yle__Falling Rate
Period Period Period

Time

B 3~ scikd SR
Figure 3. Drying curve(f# > 2010)
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4.3 #b TR BEMATTHE R

R ST SN DS ) R T - 9l SR AR S N T
FEETVRYARICEEI AR AST R OCERT IR ER
&bgl—%’%%ﬁﬁﬂﬁ*%@*%%%%i’ﬁ*%?&%
FE %~+ﬁ%\ﬁ¥’%ﬁaﬁﬁié*w$9maw@ £ e
BFCE P > (2010087 3 3 ML Sk B SRR R TR PR 0 i
AFCEEFR AT %’JZSﬂi’m&ﬂWﬂ%&%%m
T gAE 18 A 4B hRE (4 5) 0 L(2016)F7 F dp I L BT 5T K-
%WML&AE%AJ(M«ﬁgﬁigﬁaﬁgyéﬁﬁ&%
W 90% KA 5B E KE20% kA FRRITE 8 T
MO BB FCE AR TR R P g B R S R R ) 4
(Pu & Sun, 2017) » 7 36 Mk 3o F b Ko > Tt i it
PIE R FIMR sc s F A R o

< ¥ R F AL

MBEHFFAFZ 2L 55 TP FF At d FF 2P
Bd BRI AL GHFEAIEZ R AEFL T2 oY A

FHRFEASTE WA BB ERE AL H
Penicillium decumbens ~ Aspergillus-niger % # F|*724 A 2 th L H ¥
% (naringinase) K f%th &£ 3 @ “,ﬁ% 4 ZrR o~ B R HEE R A
A RS TR T Y R A2 FHGRE R Bk e R
H =k P B0 Cavia-Saiz % A Q01D 3 dp v 3 7ce REA 2 &
A Z2 o aE P FEREREED Do
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BOSLRZ BT R ERHITT I0% k2 S TR

Table5.Compared with three kind drying technology loss water rate and

drying time
RO 2 T34 -k F /(g - min - kg) ¥ ' pF [ (min)
Hik 7% 30~35 0.24~0.27
b 0% 0.32~0.34 24~26
Mok 5 & &R 50 1.04~1.4 6~8

TR K R(P 0 2010)
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5.1B-F KRB H L 3

B-F M A - BERADEWHR - - AT 7 # F (Bacillus
macerans) ¥k s ¢ Bk 4§ F #E 3 ## fF (cyclodextrin glycosyl
transferase; CGTASE) » & i {#k#: Sibfs % iv% 24 B-pH 93
712 BHFHEASTF L FEF AR ModERE - BIRKEALSF
BT LG - BERIRR B P L3NS L 2R
T JIr B ken? 23040 2 2 30A e @it L4 B JRE gk
PAMEs AP o EF I Ly AL B L T HRES S
be1 F g E (S 0 2010) ¢

B Flin e v g payd e BT Fpt R MAp g
BRiZo e i 82 2 L8 b vh - d 2 drd (i 3 4o deie s
R4 fRR S Bt % if”*"]ﬁg(‘ﬁi’ZOOO) ORI
O FES LR g A - A PRt e RAE(R E 0 2016)¢
B-TrAs A ac 593 »ache A F X2 Hhad H > @@ Fth+ ¢ FeRmE
VMR RE/ Yol S 7T A 0.01%P-T # 4% v S0 88 F 3= "5 K0 th % AL e
2ok (2 % 0 2015) -

5.2 ek 2 =R

Hod e B A BERAA T BEL_HH 2 S BT A
oo d MR B G AF T ER > FUEEmTEA L Ao
Fi Ay et B R o ML B AR A F B L e A F B o
T Mo Se B EPRA 0 S 2R E T A B R R 5 PR
RBLT G Pk ¥ sken#s T4 R SR FBea o o e B
23 (DHFEFER QRS F=F Q4 hE B
LR B I B RSEE I R e ST N ARIE (S L TR
Hoid 555 0 2 J1% ol Hperi Bk A4 Fat LR § 5SS
FTRBEET PR A LT RIL NPT

Y

B = ¥
N;

4_4
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53 fd 3 B gl
ﬁ% EHIES Y PRk R L H 5] Rk o
H P AR ¢ 71 B 383 fF(a-rhamnosidase) 2 § § %+
fi*(B-glucosidase) # 24 =41 2 RE B H v L@ L Hok s &%
¥ 4 (thamnose) %2 i* 7 i (pruning) » 2 8% 7 T H E fhig @ =k
O L LR T B S
vh ey % #E(Cavia-Saiz, et al., 2011)

—*W

4 wvik

SRR G I AR RS I etz R 3
FOORET RE RT3 e T b ¢ g SRR AL g
3 ",% i%s - BRRCEALR * end S HF(Cavia-Saiz, etal., 2011)

» s HMPFLR SR LA

MR kE L2 mERkP L Ed A F  REFFFH &
(Limonoids) # § = fik fic i %8 2 (Flavanone glycoside) ; H ¢ 3 & 4 #F
AR AT L B A T e B R
PSR R R W A § Rk e R T 2 (% 0 2010) -

6.1 RIF= R
RIFEZ 41 &5 (Limonoids) L & F 3 E 4 #4ad % ¢ 1245
B A sk RIFER T E5 36480 B R igE
(limonin) ~ # 3 $k(nomilin) ~ nomilinic acid(:f +kf&) ~ obacunone(
k) ~ichangin(® & )7 ARk = & &4 £ 5 = vA(Shin
Hasegawa, 1982) e g fg = % 1 £ F FARFI G HEH*F I {2
# % § 2% F(limonoate A-ring lactone) ¥ ff 1 % i+ (hpi 4 ki - 1L
pH & z’v”nﬁil‘* (limonoate D-ring lactone)1i® * 3 5 p fig i* (lactonize)
A5% D P fg(D-ring lactone)m % M #E % = & 7 =rk R 55 2 (P
& Margileth, 1969) - limonoate D-ring lactone hydrolase &_— i +%%
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WME RN ES s R A FER AR 100°C fdx 15 ~ 480 &%
VARSI R € ERE S M P A MBS TR T 4 A RE R
FAREBEFIH v MINERAE L o @EIEFAFEFSEFLT
Fvho B R BEFHAE - KFF S RBEBREER D k> Flpt i F
RS F 5 8 2 5 R (Maier & Beverly, 1968) -

VEHRH  RFSF 7RI ZELFF oS~ A
ol s BB E R PG HEFR > FIRFF F (limonin) 2 35 1
(nomilin)  "TF & F X R AR 4vd FiH> B X UEFHFET
Font RFEFFRELE O RFFFIARNLESRY o &Y
BAESEF P RIFETAFEFMEALESF - 592 R4 oh %
R~ %% (Cecilia & Richard, 1997) » #4 +k 3 £ 8 M &/ LM+ -
BBl RS PR~ Rre(Z s 2010)

=
55

6.1 % 7 fepA

+ *% i (Flavanone) M #g % 7 ¢ 7 40§ £ 5 2 ;%A 1
fie E 48 27 ;% (Flavanone glycoside) i+ %> 2 & 4 _# C-7 0 OH A £
pE o A& E g J?Tﬁ-" B ehitly RAETE R & o F B B-
neohesperidose P& 5 F*k o Gldeddh £ 3 ~F7H A H - Poncirin
Neoeriocitrin (Norman and Kimball et al.,1990) ; = & 5 = 3 p%
(Rutinse) ] 3 £ =vk » Gl4edf £ H ~ H A & (F 2 2010)

B R ¥ ¢ 404 H(Naringin) 5 1 & chE sk £ 4 > G fhif
FRFCTOUYRA MR A AWMl 7 EFd
2,701~27,330 ppm > ¥ ¢t & i+ ¢ th A H bz £ Bl A 295~377 ppm
(Cecilia & Richard, 1997) - #h#g % % ¢ thd 2 273 "L F % 7 =
ARG > Hihd Hehg £ § 7 B ¥ 0% 1t (Albach & Redman,
1969) » #h AL HFf B hBRBE T ARG PR TR gEF R R DA F A
%“wﬁﬁ’W“%Ei%%iﬁ%%%Wﬁ%ﬁiﬁ$ﬁ’*?

Tﬁvﬁ’» HenE vk k1 5 3% 7 Halsic 59 2 "ﬁ%%rh}i H EE R @ 35
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TR ¢ IE S GNE o fE A2 A & AJ 3 B (naringinase) K
fRth AL H e d 52 "f—*f-’%mﬂ FothHEE Y 75 o-L-R 3 AR e
(a-L-rhamnosidase) 2 B-D-§ § #% 4 f# (B-D-glucosidase) > a-L- & %
¥R PF R LT Bdh L oK 2 K 3 A% (thamnose) 2 % 5 F
(prunin) > ¥ % { g ek 3 ¢ hz A2 - 0% = BRI LT
FAERHFE TSRS EFTRDYFHUE A F o
2R BT R AR A R SRS At L F ik 7
¢ 8w E M SR F hE v Tl 5 BT i AR DR R
fl* Hgi-kened 2300 2 2L ¢ BiF 5 i &P Szejtli 4o
Szente (2005)8% 5 B-Th % A4 F okene BHL 2 il 3 - 5
ERUE T RS LR R Rt N St e R TR A
ek e A

5+ 2 75 (lon exchange resins) @ £ 4+ 2 475 2 B4
SR B RS AT lma S g 2 Sl 0 T
MR AR S R R BT 3B G WAL AL 0 @ 33k 1 e v
AN BGERREE BT T B A s kg D
i 3 RIS HF LA, 5 o Chandler {o Kefford (1968)F 7 45 1 41
LT TERE LR R EE R N W VL A
B dgo P BRI TR BT R AT R P R AL ek s e R
SRR

SR EE
" F & 3#(Sensory evaluation) ¥_— fé%ﬁd ARERE A K

e
FARAAEH RGOS TR R SRR A ERE

,E'J‘E‘_ :’{j\ ‘Lav}ff]“? L'—‘_ﬁ&71€-m 1§T"§v\ ﬁ,“"%mﬁ:/{ﬁ"l975ﬁi
RampEg ¢ p e s iy ualg s 2pr4r 2
SR B o X T RGR 2 2 BT L L E B
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14
=
39
b
pis
&~
]
'-ﬂ:]\
L& X
53!35
>~
=
*W\

PR
fad &t r‘%%*%i"re‘_ﬂ IR N

%3? CRIED SRR SRR A ES S X A
RS L AHEFT RSBy § ’wéﬂ’-mw
P EAPE T HRAIE R FREAOFRTEF FREIR AT
RPIR R R L R AR R T Lmﬁ@;‘ B
2 VR B - B VIR R R i RSP G o s U . Sl
& R3AICFI % > 2014)
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=1
=
oo
N
<y

u b
3
:ﬁ’
"
P}

o

4 X

Bl
ke
N
i
= L

(w,

= (%1% > 2014) -

72 %Y 5= F

zm ]W’Lﬁﬁﬁ‘ﬁ ﬁﬂzl%\'—’%}éf% m#grﬁgfra,\‘,i‘f }rsg
1fRF]E o FAuE T Y £ F 7 BAE b Aud R 6 R
Poedp BRI X B F - AL N W F T E AR

& F £ B & 7385 (Discrimmation test)($] % - 2014) -

7.3 PRI E R

PRY EE R RS %A SR Y S e mmgfr
RABWLG R AR T RIHEE B Lumi 4B P R

SRR (% 2014) -

7.4 % 73 &R
EFA &S TR LI BAR T REMEITERTRE 28

BeiEE SR WA BA SN T - RE T EHORF IR L



B A SCEE 0 2014) -

7.5 7 B AEA ST R

F A SRR RIS B TR T A
Yo R AR A AR R Al SR AR
EHGAIREFTLS CERAUSTFRETHRFSTM o 2 8

CURCE DU 2 N A

Bl BRI SFFR LG A SAR R B s s B R o
ST o T iR A &%i@ﬁﬁﬁ%ﬁ%ﬁz@ﬁ%wo

AL E A BB A T AP B R S R
”48%ﬁw§ﬂﬁﬁ1@ﬁ&ﬁﬁhﬂ8%ﬁ BT - PR B
TR FARFTET W R AIARF SRS AR P ke B
&%S%éﬂmﬂazﬁﬂ%mﬂ@ﬁg%aﬁ%?o

7.6 #ZIERE -4 &2

142 bR &Y AR - RS RREe- B2 A&
LRFA B P EHDERRERIEFREL S A SE N
BXER > 2 EIEQ014) g e i TR EE ) 7l T E 7
PR, AEd TE2ERE N TREIE,EFRAE -

-

ol
A
et
e

— ié’\ 23 71 E’Ijrﬁgl; 34~ JII ﬁﬁ:‘] \'—’T—";Lﬁ

ﬂ

2
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I R

8.1.8#* A2

B H > #2405 (Structural Equation Modeling, SEM)42 ik >+ 1993

AEAPTHNR RER 4 - AR 2 E Tk &
ip T Rt RO RH ) A R Y TR B R A 49
o PR en™ AR H0SN s R R A AT B R R A AT 2 SRR
BFZE AT TR E 0 Pl RS AT e - S RES
¥ SEM B2 ARHGVEE L 5 R At AL AR
FoRFs REFR G FHAS URFEE &) @?%zﬁifi
% 0 SEM 5 425 nﬁ»,ﬁééﬁ?? = A5 BRI 0 £ fET
LR R R 2 AR g A £ BT Mt chit 4247 0 SEM
J‘% A2 AT E B MR A B 200 (3R 0 2015) 0 R & Bl < pF
Fof f3 € 4E% 0 Bt A 4% 12 200~300 (> b & i (£ 02015)

SEM i f2fis 1 R P s RBREL R IERZFE LK
[y Iﬁﬁamﬂ%&#"ﬁ’ﬂ‘%€") F] & A AT (RIE B3 ) B R A
W) RIBH hp i 2 2 RIR RO B LR L e
Bk AR BERFELFE AU RRERE R R 5 )harck o
BN R AR AR TR B TR T O R AR A %R
T ICE A TR B S HHG i et 0 T U5 d SEM g AR
RABRS Y i e ® 0 @ e B (58 2011) - B kR
RABCBENIRE2 7 NEFHE TP L BRE hi e ER(T

i * & iF SEM :sﬁ;”‘v BN A 4 A BIE T ik
JF BRI BT A A Y R A TR T
PIBFERBE S Beandp 3 M (X > 2013) -

SEM #AlRk 2= > 7 * % 538 k&7 Sdceniz o
41 B %82 (instrumental variable method; IV )~ = FF & | T
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= ;£ (two-stage least squares; 2SLS ) ~ & =+ #2172 ( maximum
likelihood; mL ) ~ - T > j#(PLS) » 822X ¢ ¥ 4 > 2 2 H X
BiERE G EAgEL s Bl BEp i RED R St
#e o

SEM i 25 P AL BT /AL R - M2 IR
G odE T it 1% SEM B A2 A 93t 8 R B F &
BE o RETF L SEM BHS BENFEE KT T ER T A
PP - BAAELRLF LA FHPEL L TAIF IR
Fleda S @ SEM B i g - Rt BRAE o L
it & R 2 W enhf o Flw b F K eniif LR A R
HL 4 (& 0 2015) 0

8.1.2 SEM S i g o i
FHEEAEE AMOS it s i (s g A4 NiifeE 1 &
* T WO EE A pe ) 0 ¥ -t 2 g (chi-square) ~ if & R4 iR
(goodness-of-fit-index, GFI) ~ 34 51 it £ A& 4p #5-(adjusted goodness-
of-fit-index, AGFI) ~ iT i/ 3% % 32> ¥ (root mean square error of

approximation, RMSEA) » ¥ & g HE H03) BF H 3 fie e 5 4 4%

8.1.2.1+ 3 &
pEH A B ER G2 B § R g 5 e i)
2 m(Xz)g Brpd RAPIT oy WAl A gy BT+ 2 R
WA R FF S EF S R IR A B S A R R T
el S NN RN SRR A R R SIL- S SURNE -1
gLt S E R B (XA 17 5 3= en™ 38 3 (X¥A) <5 B &
2N F R hiE RN (F 0 2009) -

-l‘WV

\Xr

8.1.2.2 i & )%:}F,ﬁ:,-
'JIF' BRWA T EEEET A G A & F NP N R
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4 GFI @Rl = 03] 1 B> g EA%HEIT 1 & 7 #3] 4 & & (goodness-
of-fit-index, GFDA%4F > st A 2 F T2 B AR B B X F R 2 4p
i HciE - ﬁﬁﬁﬁ* % GFl EAXIR1T 0 4 71 B3] e & R AR M, - 48
GFIL 3 & 5 =0.9(% » 2009) -

8.123 ¢ £ At

i & & 4p #%(goodness-of-fit-index, GFI){2 & & GFI 4p I+ AGFI
ST REN e ERS s uad BAK GFI # 82 kg d B
2B A A e AR T 0 AGFL 2R G 0 3] 1 R F
AGFl EA%3237 1 S A 833 & R A > T REARBT 0L TH LR
A% AGFI 22 & 5 =0.8(F > 2009) -

8.1.2.4 TNk £ 53 1

T A 33 7 2 (root mean square error of approximation,
RMSEA) ;W RIZHHA| B2 2 32 4 ﬁné@frﬁ:ilj L BARR > A b
L PR AR A R gL A4 BlE AR R AN B F
s JiE i e o g R E )3T 0.01 FL s iR % ehig fe ~0.01 2 0.05
B 5 22 4F i iz ~0.05 1 0.08 fF A % 4 cosg fi2 ~ 0.08 1 0.1 f- 5
PORAERe s A 0L AR L e o 2FRE G =0.1(F 0 2009) -

8.1.3 SEM S~ A2 fi:S TR A 453 2

MO LR SER F SRR R % SPSS B 7 k8
I AMOS Seit g 48 7 4 47 U 32 A e Sk 2 B en
Fl% B o T A1* AMOS #7182 RS Gl ¥ L BRI 2 B eh
1% B o BT 2 BT T R 3 R R B A ST F
RPIF RS BT A PR BTV EHIRFRE AR D
RBEFHRA > TPV RBIZASTRARLHE wmz%.&fi N
& F7 e k8 £ AMOS (Analysis of Moment Structure )£ LISREL ~
EQA ¥ #_t 2 SEM %4{#" A2 Ho N Rt 58 AMOS 3% 173 i B-{F
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LU EE, N4 - B A SEM HEF] > H P ¥ AMOS #1887 B
R BR B ARG T AP 2 s (% 0 2010) -

8.2 i T3
#y B o] T > ;2 (Partial least squares, PLS) & ~ &1 3¢ ip| 3] in
SR AR LA L BT % A0 4 47 0 PLS A&
BAlguE 2 P g e 0§ AP BF S O S e A 4T 2 B4R A 4T
% E & it Hoe Fp g é?jzvﬂfﬁuj‘ R A R AR -WAAE L4
¥ 0 kin(3k 0 2012) > PLS -3l sna fr e @ 4 3 B3R > % -
#H A A S LRI Rk % 2 AG RIS ] R TR
BhgF P EApR A o RIEEAIY EFF AR A 05
‘& 15 B ¥ Cronbach’s & < 3% 0.7 Mg e 38— Kb~ T3ag R
ﬁ&ﬁﬁ],ﬁ”\%“OS‘J‘*@ﬁ_m AVE T 2 {3 75 <« 2t 2 s T & f j7
£ » 7 own-loading + >* cross-loading » T % 7 | & £ F {%4F g
PR B (i 0 2009) o th T R I XGRS E 2
BAEE (0 B @ERE e r F Rl y L L X BT A 2
FEEBLE FEELtE poyBET A BRI EEEf FELy 2
QPRI Ed REE WRIFXxE y2 BFam i o F e R
B | T 3R gRd R A A4 R F e ¥ &2 SEM B AR 4p 0t
o] T R T e A Bl ] (5% 5 2011) .
o B | T 2 E iR EL
(1) # AU 5 B i BHes 5 B p B
(2) at suPR F B E £ RMENR R
(3) ¥ Ml P RILF Jdn i
@ 7
(5) % £ FHA LY
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83 i 3L LY

i = 4 % 47 (Principal components analysis, PCA)/?,*:? 5 Bis
F7i2 0 AR - B TR EM S SR A - B E X Efdpon
RS 3/ SN U S 'I“iﬁﬂfﬁ o rapt R ORI iR
P e(Xingyun, et al., 2014) > I 5 g F] 5 A 47 D] 5 £ 2 Hoindp

Hnﬁﬁ%ﬂﬁﬁﬁé%ﬁif—ﬁﬁiﬁﬁ%&*ﬁ%%ﬁ“i
#8422 #73) ¢ Dimensionreduced » AT 8 ¥ LI I ATE & > A
TAAJREREBE S L FATRE LA REF LD A

AT E AR R B ETA 4 DY AT o B P AT B
IR R E SIS R R B AR o Fpt A S A AT R B R 4
RBHT ALY P PSR MR A oo MR i E o Hi S en
ML ARG F R F el A a ARl A S R F T
£ RR AN 8 TR LS 11 (F £ 0 2016) o

8.4 R E AR

B ] T3 2 (PLS) » 4 & 4 4~ 47(PCA) ~ & # 7 42458 (SEM)
FR*ART STV HFHEARL BB G 1P X Uik ] T3
FEEL RS AT T TR S BT AR R e
=R R ﬂ,ﬁ,giimfaé o T 2T T Mk 0 s &
FRASBG PREAF LR F 0 @ SEM B AR50 - S
FRAEAER DT RN G {7 FIRAFHEHT AL 0B
i o PLS 82 PCA & B3t 291 E A8k = % ’_‘E’:};%i’tﬁ;?‘
¥ > PLS #2 PCA RiZip iy £4-FH AR5 5 P e PLS 7 %
AR TR Z R A 0w SEM T e ek A Bop) ik
5 oPLS 22 PCA A #5332 1 B &% N F A 57 B2 F
il T 0 SEM RIFHFEAXPIASE L RBZFOFEM G 2 &
FOORRD R A SR AT B T U RRRRE Y SR

A Sn s £ o PLS & SEM % 841 % BHERIN A 47 0

|~

N
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JE B F I R E 2 B Bl (30 7 8 SEM P S @ 1+ %1% 4 $7(CFA)
EAFFREIFERF S BN A LEZ DR EEFTAiTon MF %7

LG 104873 - Tl e L % 201 Rl 3Rt o T E
2% RTTI BRAANEE A F SRR AT T RS
£ 14 SEM g4 2 ARV IR IR R 3R 5 VNIRRT R H 5 B
ASBETRDFZ 2B EZ LT RFER G Fpf1* SEM
SRR T O R R A ST R B (& 0 2015) -
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5 HEE3E
-~ RE&EPeh
MR E AL R P e k% 2 a4 Bamd i
FAEAEY L2 SHE S kR - MR RS
e A %#ﬁmh:rw%ix%ﬁ\%axv&ﬁa,@é
FHREAEF LI RZERIRBEOEHE RS G SRS

Hﬁwﬁmﬁﬁ MR LTS T A, 2 TREFZ 4
S FH G BRI AR Tt AT R AR L
ST 7%9& Fok B AT RFMTR A A o TG rninigEm A ‘@iﬁi’
£ Pp PEE 1 MOk AL 2 BTRk R 2 S L 2
BSEY NEAR RALE We2 A Sl S A B TR
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3.12 B A

Bq TR By B & 4R 5374 ot PASW Statistics Viewer 12
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PR R AR ZEDL RN BRI (F OABFTHL ITE
6] FF it (AR S B-HMD)ic RIFF A >~ 7 ~ B
Bk ul L 4.64% ~2.91% ~3.41% > ¥ # R 5508 48 /| pFAEIT 15 H
P s BB E BN 1.11% - 0.76% ~ 0.47% > BT A e 2N
PR R A F B R PR B 4o A "R 14 5R(2005) £ 4

-
;;
N
R A

41



4

G AR A F P R F AR R s i TS

L Q01 LA MR PR SRR R AR R F S A
L 5] e

¥ob AR T AL > BRI AIEMHT) 6 | FRIE

3

-

ﬁ\ﬂ~@&ﬁﬁ§%$&wé2&%Lm\3%,yi@ﬁﬂ
P AEFAR FCEMHT) 48 | e iFM AL ¥ LN 5
Bep A 00 Bor o MHT 458 5 8 8 % 1002 HMT 15 chi id
# & FIMHT & ficik ¢ Mif&%’s%%%%ﬁt.%ﬁ#%ﬁ—ﬁ RLEE IS F
*HMT b §2% 7 € B % L el i Bl 3 b a i JZ 2 4

Pefe kR € RS A FR TR od ka&ﬁﬁMﬁvlgggi
GRS R Pl LA E S S L LA R e R

Pl -

44 MBHFR AR B ERIT

;gﬂﬁ%ﬁ?*ﬁ*mﬁﬁéb’ﬂiiiﬁﬁ’ﬁ%10
P FHBE S A B AR R SRS HEEY
%gﬁgm;gﬁ@gﬁ@azka%ﬁ%%§§$¢fﬁm%
BB L GE R R R AL B 7 A AT (HMT) 0 1 58 %
Hoo iy s g & @ﬁ&ﬂ&ﬂ&@ﬁ%&%ﬁﬁmmmﬂmﬂ
BREEAF HRR T2 LEFHAIL TR % LA
RAAG R AEREAY ¢ SRR ER 3 E 0 (B8 0 2010) 5
R N R Y S PR O U L S P R LY
e A7 ¥ ;ﬁd R BAR P S LB S AP TP K e
R ZEERI IS EMAIATE T EFLIEFERF S Fa
URBZEIR > A A FiMATARIZ? kA §oTL B M

42



4583 mz ERT

Mz AP TRIFS Z 2 MAF T B HIm- &5
= B i fféﬁﬁ% AP SvRP R ARARY g FL BRI R A
MRz 2 MEQOBFLH NN BT R ASLEEHGR M E 2
B AR AL RS 2 5 0.842mg/g 0 ¥ AR §
BRI RIS AT M I E S 027lmg/g B S M2 £ 5 52 X8
Ao AL REIAR RS AR A A 0 & 11 BEon
uﬁm;ﬁ#ﬁﬂmﬂ.J‘ﬁmgawV“wﬁﬂéJ“ﬁémﬁ, ¥ fir

AR R F) G A e B S 5¥ﬂ%%ﬂﬂﬁimzﬁ’ﬂ
v @;1&4;] e ok ioE 10 2 S ik 2 £ 4 B 5 2.84mg~5.99mg>
VS MOk 5 20 A SRR I 7 £ 4 Y5 2.67mg~3.27mg &t SLEE
TR F AR e ERE BRI 7 B RIF
L S G0 20 A 4B TS AR R 2 £ 5 2.48mg o A MBS R 5
W24 PEEEREEM SRS 534mg; Vv A SR icE 10
LaEs AR F I RS 25Img SRR §TE 48 ) PRz H R
itz £ 5 3.34mg . Bor AR TR E S AR € BT iy
Tz E VAT B A ZMAREEMREE S 023mg K3t - A&
MARKEERZE 44Tmg> RF S ZRAGEAEY B REEY R TR
Tk E B UE L AL(2008)F7 3 A A e 2 et BIPTRARASAE TR PG
RAERL G EHPREE MR -

I

43



4.6 " RIA TR &
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Table 6.Determination of water loss in peel of four different citrus species

Water loss rate(%)?
Dry condition (hr)
Ponkon Orange Lemon Pomelo

1 33.09+£0.509  29.96+0.60¢  24.22+0.50¢ 26.12+0.80¢
2 62.29+ 0.42¢  54.84+0.54° 48.73£0.65° 51.02+0.52¢
3 73.45+0.09°  59.92+0.52°  60.96+0.25° 63.91+0.40°
6 80.91+ 0.06*  73.67£0.07°  74.22+0.70* 73.09+0.10*
9 81.41+ 0.06*  74.41+0.03* - 75.70+£ 0.50* 73.47+0.08*
12 81.53+£0.05*  74.44+0.03* ~ 75.90+0.50* 73.41+0.08?
15 81.62+ 0.06* 74.62+0.03%  76.02+ 0.50* 73.97+0.14?
18 81.66+0.05* = 74.71+£0.17*  76.08+0.04* 73.61+ 0.50%
21 81.86+0.07¢  74.78+ 0.10*  76.27+0.04* 73.79+ 0.49%
24 81.76+0.05% = 74.82+0.18*  76.19+£0.04* 73.81+0.50%
27 81.97+ 0.06*  74.92+0.10* = 76.30+0.04* 73.81+0.50*
30 82.01+ 0.06*  75.10+£0.10*° 76.36+0.02* 74.03+0.50?
33 81.89+0.05*  75.00£0.10*  76.50+ 0.04* 73.86+ 0.40%
36 81.92+0.05*  75.03£0.16*  76.40+ 0.04* 73.89+ 0.40%
39 81.99+ 0.04*  75.07+£0.16*  77.15£0.04* 73.91+0.50*
42 82.12+0.03*  75.10+0.16*  76.48+0.04* 73.95+0.50*
45 82.00+ 0.05*  75.15+0.16*  76.52+0.04* 73.98+0.40?
48 82.03+£0.05*  75.16£0.16*  76.53+£0.04* 73.98+0.40*

*Each value is expressed as mean + SD (n=3). Means with different letters

within a row are significantly different (p<0.05).
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Table 7.Determination of moisture content in different samples of senson
dorange peel

Content (%)*

MMET10 23.10 = 0.01°
MBHT48 5.30 £ 0.00¢
LMHT24 430 + 0.00¢
LMET20 440 + 0.00¢
PMET10 12.60 + 0.01°
PMET20 449 + 0.029
OMETI10 4.10 + 0.00¢
OMET20 4.10 = 0.00¢

CTP 8.20 + 0.15¢
CBTP 5.60 +:0.014

" Each value is expressed as mean + SD (n=3)."‘Means with different

letters within a row are significantly different (p<0.05).

64



82 dBie w2 A I £ ER T
Table 8.Determation of L~a~b of sensond orange peel in different treatment

groups

Color value*

Dry conditions

L a b

MMETI10 41.53+ 0.01° 3.90+ 0.01h 2496+ 0.01¢
MBHT48 42.54+ 0.01° -0.60+ 0.02 27.15+ 0.01f
LMHT24 30.13+ 0.02" 7.83+ 0.01f 13.50+ 0.05
LMET20 27.27+ 0.01 226+ (.02 16.23+ 0.01"
PMETIO 40.28+ 0.014 17.83+ 0.01° 32.16+ 0.10°
PMET20 38.60+ 0.01F 18.59+ 0.04% 33.29+ 0.022
OMETI0 39.39+0.02¢ 11.19+ 0.03¢ 28.74+ 0.024
OMET20 38.08+ 0.028 16.05+ 0.02¢ 27.71+ 0.04¢

CTP 42.86+ 0.05° 17.06+ 0.02¢ 30.73+ 0.02¢

CBTP 28.62+ 0.01° 7.67+ 0.028 1191+ 0.02

* Each value is expressed as mean = SD (n=3).*’Means with different

letters within a row are significantly different (p<0.05).

65



29722 EXRPFRZRIFFA LIV N F BT

Table 9. The extraction rate of essential oil in different parts of part of

lemon peel at different debittering and dry time

Content (%)
Time (hr)
Peel front Peel middle Peel behind
HMT™
6 4.64+ 0.0142 2.91+0.01B¢ 3.41+0.02Bb
12 2.77+ 0.02B 3.25+ 0.0142 1.59+0.04F¢
24 2.48+0.02¢° 2.63+(.13¢ 2.4240.01¢
48 1.11£0.01% 0.76% 0.01t 0.47+0.016¢
BAI{TF***
6 2.35+£0.01% 1.78+ 0.08 ¢ 3.58+0.1642
12 2.434+0.02P2 1.48+0.09 F¢ 1.61+£0.01Pb
24 0.72+0.016 0.24+ 0.03 ¢ 1.51+£0.03F2
48 ND** ND ND

Each value is expressed as mean £ SD (n=3). ~ means with different
column within a row are significantly different (p<0.05). **means with

different letters within a row are significantly different (p<0.05).

&k

HMT: First hot air drying and then microwave treatment

sesksk

MHT: First microwave treatment and then hot air drying

sfeskeosksk

Not detected.
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Table 10.Determation of crude fat in citrus peel with different debitterness

and drying time

Content (%)
Time (hr) =~ & & ¥ 4 Fre

HMT**
3 21.30+£3.20° 14.11£0.45*  24.90£0.92*  32.00+ 3.52°
48 3430+ 0.54* 14.83+0.58%  27.60+4.93*  33.00+0.97¢
MHT***
3 3.16£0.12¢ - 3.15£0.17° 1.99+1,02° 2.89+0.07°
48 3.47+£0.21°  3.78+1.00° 4.76+ 0.22° 3.19+ 0.34°

" Bach value is expressed as mean £ SD (n=3).*°Means with different
letters within a row are significantly different (p<0.035).
" HMT: First hot air drying and then microwave treatment

**MHT: First microwave treatment and then hot air drying
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Table 11 .Total flavonoids contents in different kinds of sensond orange

peels

Total Flavonoids contents

Sample Content(mg/ml)
PMETI10 2.84
PMET20 2.62
OMET10 5.99
OMET20 3.27
LMET20 2.48
LMHT24 5.34
MMET10 2.51
MBHT48 3.34

CTP 4.47

CBTP 0.23

68



2122 LA R T EEA K

Table 12.Training type sensory evalution scores of pomelo

Value*
Aroma Flavor Taste
MBHTI12 5.40 £1.67% 440+ 1.522 4.00+2.12°
MBHT24 5.60 £1.67% 3.80£2.05° 4.40+2.302
MBHT48 6.20 +1.64% 3.60+2.07¢ 5.40+ 3.05%
MBMET10 6.60 =1.67° 3.00£ 1.58? 5.40+2.07°
MBMETI15 5.40 +0.89° 3.00+ 2.00? 4.80+ 2.59?
MBMET20 5.40 +1.52% 2.60+ 0.89* 4.20+2.282
MMHTI12 5.40 +1.82° 3.00+2.00° 4.80+ 1.79?
MMHT24 5.80 +1.30° 3.00+ 1.87° 4.20+1.792
MMHT48 6.20 +1.30? 340+ 1.67° 5.00+1.58¢?
MMET10 5.60 £1.67¢ 2.40+0.89* 3.40+2.07*
MMETI15 5.20 +£1.48* 3.80+ 1.30° 4.20+2.05°
MMET20 5.80 £1.64% 3.20+£1.92° 4.80+1.792

* Each value is expressed as mean £+ SD (n=3).*Means with different letters

within a row are significantly different (p<0.05).
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Table 13. Training type sensory evalution scores of orange

Value*
Aroma Flavor Taste
OBHTI2 6.40 +1.52% 5.20 +2.49%¢ 4.80 +1.64%
OBHT24 6.00 £0.71%® 6.40 +1.14%® 5.40 +1.52%
OBHTA48 6.00 +£0.71% 6.60 +1.52° 4.80 +£1.79%
OBMETI10 6.40 +1.14% 5.60 £2.07%® 4.40 +0.55%
OBMETI15 6.40 *1.14%® 6.40 +0.55% 5.20 £2.05%

OBMET20 6.40 £1.52%® 5.00 +1.00%¢ 5.20 +2.86%
OMHTI12 5.80 +£0.45%® 5.20 =+ (.842° 520 +£2.17%
OMHT24 7.00 £0.71%® 5.00 % 1.87%¢ 6.00 + 1.58*

OMHT48 5.60 +1.14%® 4.40 +1.67%¢ 2.80 +£1.10°

OMET10 7.40 +£0.89° 5.20 £1.928b° 6.20 +1.30°
OMETI15 5.80 +£2.28® 4.20 +0.84% 5.00 +1.58®
OMET20 5.20 +1.79° 3.20 £1.92¢ 420 +1.92%

* Each value is expressed as mean + SD (n=3).*“Means with different

letters within a row are significantly different (p<0.05).
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Table 14. Training type sensory evalution scores of lemon

Value*
Aroma Flavor Taste

LBHTI12 5.40 +0.55% 5.00 +£1.22° 5.40 +1.95%
LBHT?24 6.20 +1.10%® 5.00 £2.00? 5.40 +1.52%
LBHT48 6.20 +1.64% 4.00 +1.41° 3.00 +1.73%
LBMET10 5.60 +0.55% 520 +1.48° 6.60 +1.82°

LBMETI5 6.00 * 1,222 4.00 +1.22° 3.60 +1.52%
LBMET20 6.60 +1.14° 420 +0.84% 4.80 +2.05%¢
LMHTI12 5.80 +£0.84%® 4.20 +0.45° 4.20 +2.39%¢
LMHT24 5.60 +1.34%® 4.20 £+ 1.30° 2.40 +1.52¢

LMHT48 5.80 £1.30% 4.80 = 1.30° 3.60 +1.52°¢
LMETI10 4.60 +0.89° 4.40 +1.14° 5.60 £2.07®
LMET15 5.00 +£0.70% 4.20 +1.30° 5.00 +1.87%¢
LMET20 5.60 =+ 1.14% 4.40 £2.07° 5.60 £1.67®

*Each value is expressed as mean = SD (n=3).*“Means with different

letters within a row are significantly different (p<0.05).
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Table 15. Training type sensory evalution scores of ponkon

Value*
Aroma Flavor Taste
PBHTI12 5.20 +0.84* 3.80 £2.28% 3.60 £1.95%
PBHT24 5.80 +0.84% 3.60 £1.67%® 3.40 +2.30°
PBHTA48 5.60 +0.89* 4.60 £2.07% 4.20 +2.05%
PBMETI10 6.00 +1.22° 5.80 £ 0.45% 6.00 +0.00?
PBMET15 5.60 +£0.89? 3.80 +1.64% 3.40 +1.14°
PBMET20 6.80 + 1.64° 3.00 +£1.41° 420 +1.30%
PMHT12 6.40 +2.30° 3.60 =2.51° 420 +2.39%
PMHT24 6.60 +1.52° 4.00 £2.35% 420 +1.92%
PMHT48 6.00 +£0.71? 4.00 +2.35% 520 £2.28%
PMETI10 7.00 +1.22° 6.00 +1.22° 5.80 +1.30%
PMET15 7.00 +£1.58° 5.00 +2.35%® 520 +£1.10®
PMET20 6.00 +1.41° 3.40 +1.34%® 4.00 +1.22%

*Each value is expressed as mean = SD (n=3).*“Means with different

letters within a row are significantly different (p<0.05)
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Table 16. Sensory evaluation scores of different samples of sensond orange peel

e e ELE

Fi#c PMETIO PMET20 OMETIO OMET20 LMHT24 LMET20 MBHT48 MMETI0 CTP CBTP
R E 4 5.52+1.58° 5.61+£1.57° 5.49+1.67° 537£1.55% 4.11+1.50*  4.02+1.64* 4.13+£1.54° 4.43+1.59* 4.16+1.72% 4.14+1.722
I 4 5.54+1.53¢ 5.71£1.49¢  5.52+£1.60¢ 5.43+£1.54¢  4.06+£1.47°  3.86+1.52% 4.43+1.50° 4.41+1.52° 4.12+£1.59* 3.69+1.712
HF E4F 5.54+1.54¢ 5.59+1.47¢ 5.71+1.64° 5.61£1.64°  4.59+1.46% 4.58+1.70° 4.47+£1.50% 5.04+1.72> 4.96+2.13°> 5.14+1.92°
bork 47 545+1.87¢ 5.52+1.79¢ 5.27+1.92¢ 5.15+1.87° 4.15£1.88% 3.90+£1.81% 3.78+1.70* 3.92+1.81% 4.04+1.97> 4.26+1.88°
v R B4 536+1.91¢ 5.48+£1.86°  4.75+£1.95¢  4.84+1.83¢ 3.65+1.82% 3.65+1.72% 3.61£1.76* 3.88+1.75° 3.64+1.75> 3.84+1.65°
AR3R E 45 5.29+1.86° 5.27+1.90°  5.12+2.00° 5.02+1.91¢ 4.22+1.85> 3.85+1.80% 3.64+1.74% 3.76+1.74% 3.97+1.91% 4.16+1.87°

" Each value is expressed as mean = SD (n=3).*YMeans with different letters within a row are significantly different (p<0.05) .
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Table 17.Relational between flavonoids content and sensory scores

R B E W bk E4F
(mg/ml)*
PMET10 2.84 5.52+1.58° 5.45+1.87°
PMET20 2.62 5.61+1.57° 5.5241.79°
OMETI0 5.99 5.49+1.67° 5.27+1.92¢
OMET20 3.27 5.37+1.55" 5.15+1.87°
LMET20 2.48 4.11£1.50° 4.15+1.88®
LMHT24 5.34 4.02+1.64 3.90+1.81%
MMET10 2.51 4.13+1.54 3.78+1.70°
MBHTA48 3.34 4.43+1.59* 3.9241.81%
CTP 4.47 4.16+1.72° 4.04+1.972
CBTP 0.23 4.14+1.722 4.26+1.88"

Each value is expressed as mean + SD (n=1). Means with different letters

within a row are significantly different (p<0.05).
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Table 18. Gender and age distribution of subject

:b‘_‘_?,,]]
 # () g2 L
16~20 59 77
21-30 21 29
31-40 1 1
41 v b 4 4
=3 85 111
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Table 19. The tester understand sweetmeat brand in domestic number of
people

MW B E L o ) o ‘ 3
1§ 2 7% “'E—l*?ji i K%F-‘;’? -
9 4
16~20 % 6 7 5 7 8
21~30 & 4 4 1 6 7
31~40 & 0 0 0 1 1
40 g vz 2 2 1 0 1 0
&4
16~20 9 9 7 13 18
21~30 7 3 0 8 10
31~40 f 1 1 0 0 0
40 # 11 1 2 2 0 2 3
g4 A gkt 12 12 6 15 16
L4 A gkt 19 13 7 23 31
£ 3+ 31 25 13 38 47
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Table 20. How much money is spent buy the sweetmeat

BulgEgsst 25~50 ~ 50~75 = 75~100 ~

32

16~20 17 23 19

21~30 & 5 10 6

31~40 0 1 0

40 & 12 ¥ 2 1 1
L4

16~20 29 30 18

21~30 & 11 10 8

31~40 f 0 0 1

40 f 11 b 0 2 2

9 4 A st 25 35 26

SPERY T 40 42 29

— 65 77 55
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Table 21.Purchase source of candied fruit

AT e AT N ] 7
72
16~20 % 11 38 6 28
21~30 5 14 3 7
31~40 & 0 1 0 1
40 g s b 0 3 0 0
~ 4
16~20 # 18 47 9 44
21~30 8 21 2 14
31~40 & 1 0 1 1
40 # 1 0 4 0 0
7 4 A fesst 16 56 9 36
RS X 27 72 12 59
&3 43 128 21 95
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Table 22. The tester considerations when buy the sweetmeat

Bugagst A5 TR R R& 5% A

74
16~20 & 47 41 25 35 9 5
21~30 f 11 17 10 12 6 6
31~40 f 0 1 0 1 0 0
40 fi st b 2 3 2 0 0 0

-4
16~20 f 49 69 40 41 14 12
21~30 & 19/ 27 - 100 17 6 7
31~40 & 0 1 0 0 0 0
40 f 12 3 5 1 2 3 0
94 Azt 60 68 37 48 15 11
L4 gzt 71 102 51 60 23 19

&3t 131 170 88 108 38 30
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Table23.The reason why the participants were reluctant to buy the

sweetmeat
Bulgadest & Ehdes s vk A 4 PRI F E B

72
16~20 # 24 29 31
21~30 & 4 10 10
31~40 # 0 0 0
40 # 12t 1 2 |

&4
16~20 & 24 29 31
21~30 4 10 10
31~40 0 0 0
40 # 12t 1 2 1
§ 4 X fezt 24 29 31
AR (- 4 10 10
&3 0 0 0
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Table 24. The tester frequency of eating sweetmea

PR N =% MR CIE e i 1 A =% 5 PR & Bic
72
16~20 f 41 25 32 45 41 49 20 25
21~30 & 10 4 12 12 12 18 8 7
31~40 & 0 0 0 0 1 1 0 0
40 f r1 3 2 3 3 3 2 2 1
~ 4
16~20 f 52 22 45 55 56 63 23 27
21~30 & 24 12 15 22 35 25 16 11
31~40 % 1 1 1 1 1 1 1 1
40 & 11 ¢ 3 3 4 4 4 3 4 4
9 4 4 syt 54 31 37 60 57 71 30 34
RS 80 38 65 82 96 92 44 43
£ 134 69 102 142 153 163 74 77
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Table 25. What types of sweetmeat are attracted to the tester?

P Egsd BIER DRTR R ER BIER

72
16~20 f& 38 8 17 27
21~30 A 10 4 10 10
31~40 & 0 0 1 0
40 f 11 b 2 1 2 2

L4
16~20 f 46 9 22 37
21~30 A 21 1 6 7
31~40 A 1 0 0 0
40 # 2 2 3 2
9 4 A st 50 13 20 39
RS 70 12 31 46

&3 120 25 51 55
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Table 26. The frequency of tester of sweetmeat in a year

Bulg g s * 5% 10 = 12 ¥ 10 = 14 b

32

16~20 40 16 3

21~30 & 16 2 4

31~40 1 0 0

40 f 11 b 3 1 0
L4

16~20 57 18 2

21~30 & 20 4 5

31~40 f 1 0 0

40 f 11 b 2 2 0

g 4 4 Bkt 60 19 7

SPERY T 80 24 7

22t 140 44 14
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Table 27. Did the tester ever eat seansond orange peel before?

MW B E A T A +
g4
16~20 & 37 22
21~30 & 13 8
31~40 0 1
40 & 11 2 2
+ 2
16~20 # 40 37
21~30 & 15 14
31~40 1 0
40 i rs 2 4 0
RS I 52 33
L4 A st 60 51
- 112 84
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Table 28 The extent of understanding of seasond orange peels

Bulg iz s s+ 2+ vy » YR ot
32
16~20 & 54 13 24 12
21~30 17 4 14 2
31~40 % 1 0 0 0
40 e b 3 1 1 0
e
16~20 # 70 10 23 8
21~30 & 26 3 11 2
31~40 & 1 1 1 1
40 & 11 ¥ 5 2 0 0
§ 4 A feret % 18 39 14
o4 A gkt 102 16 34 11
&3t 177 34 73 25
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Table 29 Tester purchased seasond oranfe peel for use

RS R A oAt i ab ¥y i
74
16~20 12 18 34
21~30 & 1 10 7
31~40 % 0 1 0
40 k12 ¥ 0 1 2
L4
16~20 11 35 47
21~30 % 2 12 14
31~40 & 0 0 1
40 k11 ¥ 1 3 2
HERS 13 30 43
RIEARS ot 14 50 64
&3 27 80 107
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Table 30 The frequency of eating seasond orange peels within tester one

year
M E e 5% 1T 10 =x 2™ 10 = 2}
32
16~20 & 51 7 1
21~30 15 4 2
31~40 #& 1 0 0
40 g ra * 3 1 0
e
16~20 & 70 4 3
21~30 27 2 0
31~40 & 0 0 1
40 # 12t 4 0 0
§ 4 A st 70 12 3
AR - 101 6 4
g2+ 171 18 7
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Table 31. What kind of material do the seasond orange peel?

RN T .44 e R’ 5 v
72
16~20 % 49 28 12 11
21~30 16 8 2 7
31~40 & 1 1 0 0
40 g s b 3 1 0 1
4
16~20 # 58 24 17 20
21~30 25 6 6 6
31~40 & 1 0 0 0
40 f 12 3 3 3 2
7 4 A fesst 69 38 14 19
L4 A gzt 87 33 26 28
&3 156 71 40 47
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Table 32. What type of seasond orange peel do the tester prefer?

RS YA FAa M A - SRR
g4
16~20 % 48 9
21~30 19 3
31~40 & 1 0
40 g s b 2 2
L4
16~20 # 68 8
21~30 27 2
31~40 & 0 1
40 # 1 4 2
HEERRS & 70 14
REESRE S 99 13
&3 169 27
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Table 33. Tester purchased the source of seasond orange peel

P g E e 7 BA BB e
72
16~20 8 34 7 33
21~30 & 4 10 0 11
31~40 & 0 1 0 1
40 & 2 0 2 0 2
+ 2
16~20 # 13 37 8 40
21~30 & 2 21 2 11
31~40 & 0 1 0 0
40 f 12 0 5 0 1
4 A frist 12 47 7 47
RS T 15 64 10 52
&2 27 111 17 99
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Table 34. The tester were willing to pay for the amount of seasond orange

peels
MR E S 25~50 ~ 50~75 ~ 75~100 ~

32
16~20 # 27 22 10
21~30 & 9 7 4
31~40 # 0 1 0
40 g ra + 2 1 1

2
16~20 & 33 33 13
21~30 19 8 1
31~40 0 0 1
40 fk oz b 1 2 1
§ 4 X fezt 38 31 15
EAE i 53 43 16
&3 91 74 31
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Table 35. Factors to consider when purchasing seasond orange peels

pugEgst  AF TR AR B8 58 A
74
16~20 & 52 40 22 3l 8 11
21~30 & 15 17 5 11 5 7
31~40 f 0 1 0 1 0 0
40 fr1 ¢ 2 2 I 0 0 0
Lod
16~20 & 50 64 35 - 37 5 12
21~30 f 21 21 16 18 5 7
31~40 0 I 0 0 0 0
40 F 11 1 3 3 2 2 2 1
94 A gkt 69 60 28 42 13 18
L4 AgeBz 74 89 53 57 12 19
&3 143 149 81 99 25 37
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Table 36. Did the participants think it was better to use the peel and then

process it into other products as a good way to reduce
agricultural waste?

e R A A S AR

54

16~20 f 40 3 16

21~30 & 15 0 6

31~40 A 0 0 1

40 fie 1t b 3 0 1
L4

16~20 55 5 17

21~30 A 25 1 3

31~40 & 1 0 0

40 & 12 ¢ 4 0 0

9 4 A st 58 3 24

LA A it 85 6 20

— 143 9 44
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Table 37. Eight kinds of sensory orange peels SEM coefficient

B Tl

e g 8B B vk TR AR B F R
MMETI10 0.845%%%* 0.712%%** 0.726%** 0.599%* 0.652%%*
MBHT48 0.857%%%* 0.746%** 0.777%** 0.675%%* 0.624%**
LMHT24 0.896%** 0.642%%* 0.811 %% 0.642%%% 0.520%**
LMET20 0.820%** 0.736%%*%* 0.778%%%* 0.720%%* 0.652%%%*
PMETI10 0.865%%* 0.802%** 0.864%** 0.58] %% 0.688***
PMET20 0.867%%** 0.786%*% 0.767%%* 0.673%** 0.557%*%*
OMET10 0.901 *** 0.781%%* 0.813%%* 0.686%** 0.731%%*
OMET20 0.862%%* 0.755%%% 0.826%** 0.689%** 0.658%**

CTP 0.885%* 0.834%%* 0.862%%* 0.678%** 0.614%%%*

CBTP 0.808*** 0.832%%* 0.761%%* 0.592%%* 0.646%**

R*RP<0.001 B & K
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