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from Kumquats, a Citrus Varieties Produced in Cheju
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SUMMARY

In order to utilize Kumquats, a Citrus varieties produced in Cheju island,
physicochemical properties of Kumquat s, sensory evaluation of frozen Kumquat s, sensory
evaluation and texture parameter of Kumquats processed foods were investigated. The
results are as follows.

1) Fruit size, weight, peel ratio, peel thickness, and Brix/acid ratio of Youngpa
Kumquats cultivated in green house were 29.5mm, 16.10g, 4.63mm and 20.0
respectively, and it was suitable for as raw-eating and processing materials.

2) Kumquats juice consisted of 58.27% citric acid, 32.49% malic acid, 9.14% tartaric
acid and 0.08% maleic acid of total organic acids. Organic acid contents of Kumquat s
juice was very different from Citrus unshiu juice in malic acid content.

3) Sensory evaluation on frozen Kumquat s stored at -18°C for 6 month was good for
appearance, taste and texture as summer commodity. Vitamin C content of frozen
Kumquats was 74.94mg/100g. ar* its content was decreaed slightly during fronzen
storage.

4) Hardness on Kumquat s jam was lowered from 1,294 to 355 g-force as the ratio of
Kumquat s juice content was increased, but the changes of other texture parameter were
not so large. Kumquats jam contained 40 - 60% orange juice was evaluated as superior
to orange jam for panalists.

5) Hardness and springiness of Kumquats Jelly made with addition of 2.5% gelatin
and maltose syrup was 195 g-force and 114% respectively, and the commodity was
suitable for a dessert food.

6) Kumquats slice contained below 20% honey was good for panalists. Kumquats-
honey slice with heat treatment was safe for microbial growth during storage for 20 .
days at 32°'C, but molds, bacteria and yeasts contaminated during processing were

growed on Kumquat s-honey commodities without heat treatment
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BN BEIMY Zgatele] ArlstE LES v I, BEY BIB{tol NE
3 HREE FRAROEME BRE 2FY FESWER. WwIEK BRS ST
T@RES KA, WMEMES ¥ 5SS 52 At 5, 1991). 53] BXiels g
4 BES oY ol MY olulxE EAAY £ A BHEY FoIM FLE RHE
I Brp7kxlv & T A BBl 3% lch

Szuizie) MRS KN, HEN BHESE Z4IEF FolM W2 JedME A
Y 4 ol: Mandarin®Q &FYZHCitrus unshiu)o] ti¥-E& o] F Aot REY
BEm{t Mol wel ALF AEol iyt BAE A2 Qlch 19904 HAF A2
4900202 7EH A Aaare] 1x FTolo(F T, 1991), 1991dx %
(Kumquat s)A3AYE 2 950B 02X HAZF FolA 7H3 we v Fg 2|3t ArkAF

FEAF, 1992).

WA= Qi BAIH, FASIH, A el 2AMuiE len], o] Ff
A AAEZQ A2 BHREI T2 o|Fdx|2 ot BFIUS ETFMIL U
3 Alglo] sted @GOl Qolx|7] wiEol a8 AUFE ol o &I leon,
BAZZS Y A7 23 Algto] nie Ay Aol gtk dx] Mgl
A Exogl AT Qe UL JuiFat BAFoln, VAUAFAL I
of nl3ted z2hale] A7|7} z: Alglo] R HAS A2 tHAFE UL,
1989).

27 BREBRS 215 RSEF BRI ol HMRKLT Yo o= 1989
Jdxof i28haollAd 1991d Foll= 177ha2 Boixdon(HFE $2IFY, 1992), K
BERS) HEYCY REERS O FU1Y 2eE BESR ok eyl FHS
WEWRTL AN o] FolA]A] UZOTH HBMES EAEQ opJet mIA €7t
A Qo] £AH BETVOZE {rid REY} o8& AAoln, 199244t F3HE

v~

N

ik



oJ At @ E#O] FiSlol RIBMB/A ol AL~ mhi FEe AR
BOMRRAS daol smilEe MEgS B oI #REAr Sde 2FEI e
siadoluh

ol o] YeAr Howe Ze TS olEY UESZE MUK M £ARER
2 gl sl BR, MUY FO0F mLstel 4Emigolsd BEHE mKstD oot
(03w, 1991). Bl #AH BAHRARAN F2-H2EZY, #72, Suvigs
 Sof iyt AE A MHNEE AAsi £2 THE Welon, 4 FUMRSE
A #AE RAEstR ol o]l F E¥fshe dol U ofdE s HI Qlrh

ahebd BAA 227H5ol o3 BEmne BIRES A L= A¥Ls
MR HEHSAH BBEAS A8l 71230 HRT ofFofHdel & Aog cd
g, olo] wial &K Bl = Sre] BEHHE. AmEie) wirdEd 2 7k 3
L gel cish WEAKI Do) Hittd REINACL

—

I W89 Ak

2.1 BB
& Bigol RAMY 27 4+ 847 29 F BRI EES 191K 4 HRR
WY @MEZ, 203 MERSY BUSL, Y4IL. BUIUS KEMHE AE

atelit,

2.2 RBHE

2.2.1 BE®e Baa
RES BEE7e] #HS HE 10-15708 28l BEE AU Z = AKBRIEAM,
AZ)2, pH: pH meter(Orion 520, USA)E JEstelen, 71 &30 EBrixlE)S



WoeZ A A tage, pini . MARS ¥R oo Hay 700 MEs #4
st 9] Sliie s Sted pels 22z s Giehigdch

RS HTol Al KPS 105C MR 27t 2T A S Micro-Kjeldal RS
2 ZAWE SoxhletR M oL KA 450C 7t9P2OUNR §. 1981) 1R A
sldon, @RS 0.IN HIIRJoR 7t¢R3fiA7 & BTHES Somogyi-Nelsont!
(Uatanaka and Kobara, 1980;22 E&k3ldon, &KWMHS Atomic Absorption

SpectrascopyiPye unicam, model SP-9, Lkiofl 2]} srrstedch

2.2.2 1B

anas 2o A#p S&S HPLC(Waters, nodel 246, LSA)oll o3} Z#3taich
# 272te £ysled A Wi TpE ch2 100mesh VA& 2 dHste] AEFS X
¥ ZEAE Jlzio] SufE A che HERE No. 28 oinsiich RES
sep-pak (g Catridge®} 0.45um membrane filter& ZUAA |71 oARBE 3
Cl. ¥4 Bonda pik Cia Catridge coluan(3.9mm x 30cm)& AHS-3te] B¥ SulE
Z 18 vhS 0.2M KHaPOg(pH 2.4) SORAIR 0. 8ut/min® F2 B W/VISE HEstad
vl EEMRME P ZAdA SFste] wlasin 1 &8 BAlsiglti(el &, 1987
S, 1991).

m

3

By

2.2.3 HorEze] vlEl) C 447

£37)q 2do] FYUT UL 1Kg TIE uld @S st -18C FF 2
UEAe] Aastdon, AAE uEl ¢ 4k Bs HHM 10g& 5% oeta
phosphoric acid 50m¢& 7i3t ¥ Hemoyenizer® umifisted zieteizpila, s77le 4
2rz] B2 MAsted wlEjz! & mid ¥ 100nt2 ¥ th¥ hydrazine HEER(F,
1989)0l E3to firstalch

o{d
oy
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1) #A BaHRA .l 3
a7ty WETRS o Lo Zeh & F3E AEstol st 4 MHAY ot
8 27} ikgoll tidte) & 400miE 7H3HAL mixer® c2ite] 20meshME o424t RES

anaAe HESID A LWAFAAd BAKMRS 0xolM 100%7k 2] 20% AL
= welstel 2703z Mg Wstdch AU Wikl ILF2 2WAFL

Tyt BAAA 450g0l 30% 74 7istel ezt el pH 34 ARy ¥
ME} 110g3 29 140gg 7hsto] H7IZ 2ol x 3023 4AM3 reEBEgstect BEH
Lo WS AVMY wle @, BESE, 22 BEES 2 A Hof 2tzt 1/3%
o Udo] golth Mol B BES wHMER 48l wol 5C ¥R el 2| 2 g
T ozAaz ME 9 Efegad ANE shach

BAaA(ZRAA - 2WAFA =1 1) 450g0] H7iste B 2509 g£HEs 42
ME} 100%, sorbitol 100%, fructose 100%, maltose syrup 100%8 A}g3t ALt
z-ltose syrup 50% £ fructose 50%%} Lt 2| & MEF 50%(W/W g Mot 1)z 2

o Hroz mmmisiod U WEstArh

3) F& piol wE FHY A=

BAZA(INEA T 2AAAA =1 1) 450gol 30% P4t 84F 7}t pHE
5

22t 2.5, 3.0, 3.4, 3.72 ¢2| A@Hst 1) ES HESE maAEEE 1 SRNE
Ut 2o pis MEstch
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Kumquat s
|
Washing
|
Slicing

!

Removal of seeds
i

Crushing with mixer
‘

Filtering with 20 mesh sieve
}

Kumquat s juice

! Orange juice
Blended with orange juice

l
Sugar(250g sugar/450ml juice)

|
Citric acid addition(adjusted to pH 3.4)

|

Cencentration with heater
|

Cuooling and Filling
}

Storage at 5°C

Fig. 1. Flow sheet for manufacture of Kumjuats jam
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2.2.5 272 Aeis AR W
o] 1M Welel BA& AHRE&HXNQR N5 1.25 - 5.0%
1%)S FHstel mEY the Aeld KSS WESID 2o HES LEsATH

53

L]

(r

2.2.6 S7-4y3d

1) S7-uZEde B

Z7tol WAE AHBL Hstd FS B& doM vhrle X Ex HAALE HE
2 v § TL-UdEHYS WET & UL K& ¥ Pyt A& AAY
e 22 2mAE WA 41 7ol ME AHLERS 10014 50%7t2] 10% FHOE
zb2} wa)sted FHiniiel o7 ZA R BME ApEstalch

b, XK HESD oS AN BHAtlA AESI mEIL e &
70, AE} 10, ojAslnt 15, € 59 HET BAY WA o 2 Felz Fol B
(AMEF « MT) HMELES 3052 317 o] Fold WB G 0olM 304712 10x A
oz Ay RHE WHID TR HEE HANEI AEsdch HAse 8704 ©
of Wy 5°C W uolA dFYN A thE FReKE ABE stalch

2) SR-HIFAYY HEE A

27293 HY) HALdg BEsy] eiste] WBYo| 10%, 20« 30%, 40%, 50%7}
5 2tz wiad 532 Fe) 27-92AYLE 110°C Autoclaveol A 1525 mMERE
3 Maazt MBRER] 4 HWES RAKE 3o WEHEL 2o BAEYS] LHEAR
Ql 32°C 7lof HASHAN HAMHS AFRRS WESIACH 3d XA AR
Fo 215t MAEMS] AFRBE BESIQ SN, 2047 AL BHME BREKE Y
st} BIA4 (plate count technique)oll ¥ 4EHE Z2 /34 (colony-
forming unit: cfu)® ehfglct

BE 1gol BZ4 IntE Vitlel B EE chE o] Vet MEMsiol Ftufx|of
0.1mt& AHZ8}o] glass-spreader® SW3titt T=U plated 30°C #-27]oA

_12_



72417t HARY ¥ 4B colonyd M. TR, ol HME GHSIATE FWoly R
B8 vjR} 2= Y agariph 5.6 5, ML Fouillon ager pH 7.0)E AbS-stdem, B

®XF LB BAEY = colony No’g sample F A BCICE.

2.2.7 S4e] wrue

7 gt BT neltidn A EZE2}e| Rheometer(RUDJ-DM, Japan)&
o] g3l om(oleRf] F, 1991), #2 globular shape plungeroll 2j3l *J3t BRIWES
1.33mn/sec® 81933, chart speed 60mm/mingd &, stress-strain curveo]l chyt A
Abulel o Taple 12} Pt} Mastication testoll A& force-distance curvex Fig.
o}
B (Hardness )= C Bbol| M2 peaks] ¥©o|2, B (Springiness)S EF/ACS] ok
g, S A (Cohesiveness)& 7 peak?| MHIH ti4lel &K E Uehldl, HMEH
(Adhesiveness )& D Bhol A1 2] peak?] &ol2 iehjdch

(3]
m

[n]
-

2.2.8 BEWHE

1) HWIZ HERE

EENES 8y sido] ARy s 3 S0HE P2 R st AW U
B (Rsls &7h)el thiste ol Fcoh5d), FrH4F), EFolrH3A), rpMch2
A), ol$ Unci(13) 2 FRIIEE st 2o FHEE Vet

_13_



Table 1. Calculation method on stress-strain curve

Parameter Equation

Hardness Force at point B{g force)

Springiness EF 7 AC

Cohesiveness W2 /Wy

Adhesiveness Force at point D(g force)
B

Maximum force(yg)

mrde e e e - .

=
T

P I

Disiance (mm)

Fig. 2. Typical force-distance curve in mastication test

-14-



2) 3

anzso oxAA] BOHEE Lolste MEY 2703 HiMEA UoiA
HHRGEES A2 F2AEL AU Zold FAY 8B (A 3, oA 5F)E @
Rldon, WMAEMME 23 1142 stalch Ree FRE FaE #2¢ A=} 2]
2212 BAISHL, BEEFS i clE2A sttt 4& BE F e ol &l
st ool W& whg A ASI] flzted Autg Algstdoh AE, 9t FUH EHEF
Hol Tl FES FRALAE Astsha Y3 LWAFL Vo A2y WS BRAH
(R)Z AlEstod BB HBLEE((multiple comparison) &2 R7istaith(e] 5. 1982).

3) F7-EEAd

Woyaro] 10, 20, 30, 40, 50%x7} HEF /Y o} 557 FIH-IBEUC o
3 EERES MEES 10203 sto 2utExe|sidon, Bt 7], Mz oy F
A BEES SN2l 5, 1982) 28 FMstACh

3, BRAES Lelsiod wEsty) siste] ztziel FAAE A A4l 302
W oA Zulo]l BH 125g2 450mLe) MKel 7istel &3 A& ThE 500t Fol
Aol wol WEBANA ®etstddct FEFES HESIL A KAAHBHA NN £E
stod WESIT ol KA 70, AR 10, o3l 15, ME 5o HREZ BEH HME
EMRHE AR5t SR ko FMtArhe]l &, 1982).

-15_



3.1 BHe Hit

Z7te vt ZFFuds Wel 2% 2 dEo £RASE o|8tte HUEM KA
MRl RIBE T gl 270 KT 1S Table 26M R uie} Zon, —#
g5 Table 32} ¥t

u

Table 2. Physicochemical properities of Kumquats varieties

l Width Weigt Peel Seed Hardness Peel pH Soluble Acidity Brix/Acid

« Length ratio  Sacs thickness solids ratio
S
‘ (rm)  (g) (%) (kej  (mm) (> Brix) (%)
Youngpa, 29.5/30.5 16.10 61.19 4.3/6.3 1.41 4.63 3.55 19.0 0.95 20.00
Hwansili 25.5/28.2 10.31 50.20 4.5/6.3 1.60 3.45 3.69 158 1.58 10. 00
ZangsiI: 21.4/29.1 6.43 55.05 4.3/4.9 1.62 2.44 3.37 18.0 2.17 8.29
Zangsu | 28.6/34.6 13.3% 55.29 8.5/6.5 1.46 2.37 3.67 21.2 1.80 11.78

l

Table 3. Chemical compositions of Youngpa Kumquats

Moisture 77.24 % Minerals
Crude protein 1.42 P 25.7 mg/100g
Crude fat 0.34 Ca 117.2
Total carbohydrate 20.20 Mg 46.6
Reducing sugar 16.10 K 257 4
ish 0.78 Na 1.8
Viceman C 74.94 mg/100g Fe 0.4
In 0.2

_16-



AR b WAl EARl | EREMe s T AR\ Jd2U o E S

“olMo| glo] TAER 507 BHWREE ol 2 £IolMe MM L&E o
At & Bigol A1&¥ MRRBY AdnIe el 37|17t 30.5cm, REo|
16.ig, 2L F 7} 4,630, WK 200 528 BHHEY CT}E RfEd visld B2
T Q4siarh. Az tEo]l BAY A U] FUL WEYL dlolof ¥HELE
olutom, ziilol A3 MAEC] Yoo £& o2 FHHEH7 whiEd ¥ria
of duts BEos gictx]dct

W iol alold 22wzt Ritel A% WFEU 7MY 2 EMite 125904
ol AT} LE4E polAriy SrH BXBKKERMNERFYHRH, 1985). 84
2S Ritol ulsted EMEI ool Aol & HokE YHAL £ oA FELF
o] Q= Aoy Uiths s miRo] K HR ALLH HARHY JurI LS ML)
20002 AR 2 MIACE Ay 2o oA v BHANRY ¥rad

ot W Alglo] %ind. I s}
AAgo T BAYY Zoz Leiuith dutdEelde ERERAM(FEUEE. 199D
usled wrytaro] 20.20%2 wotm, F71E o wiEld) CE&x= wolch

mietal & BIRolAE KRBEY AnERE MIRHE st o2 7ix] mIM&
& $iEsla olo ulE HHS FESIACH

Table 4oflA] K nvle} o] AmiZAAL Fo HEM 28 tartaric acid’}
0.204%, malic acid 0.725%, citric acid 1.300%, maleic acid 1.29 x 10-3%gc} &
z2o)7t ZAols AN H@EMEolAM FA4to]l 93.5% walic acid7t 6.5t H|3}o
(o] 5, 1987), BURA Foll= TAAr Yol 58.3%, malic acid7} 32. 5%t &F
UARAL BUFALY R4 EE Aol Aol vl F AolF HAed ols
Z70o] HiMEM(Citrus)2t T2 WM 2 xjolg Hojxch uleprd T2 BE ¥
B7rg 2= AlTo 2 M(de Man, 1976) ZtEFoll vl gREof Aed vty F42

malic acid7} Ay o2 vlo} 57 vlof] 4¥E F= 22 Hdrh

oy
Mo

o]

-~

[
LS
he]
it
lo

2717 23 agtel

a
==

od

=]
s
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Table 4. Organic acid contents of Youngpa Kumqual s{%)

Tartaric acid Malic acid Citric acid Maleic acid
Your gpa- 0.204 0.725 1.300 1.92 « 10-3
Kumquat s (9.14) 132.49) (58.27) (0.08)
Citrus uns:.iul) - (6.9) (93.5)

1) g - al, JYc.

) 1 Pe .tage in total oryani. acids

.2 BUMEe wE

27he T}E Aol ulsted A Aol vhg Wojz]y] wiEdl £¥F 3-aHY FU W
SAA BN BEHDO T A FEFole Ao oty Pale] mTER] QlojRe
olof th*Y BEXE LI e L, 0 ¢ AT = -18ColM HRY AWI LY wHH
AE3stauch

dupEzts, HIERR C 4 & AWM Fof & zAasic: t E BLE o)z A
ooi(Fig. 2), wara 20 10749 7te] AuiRIe] Asioicts ©e & wlEtwl C7t
ER] 42 FAHE & 4 Addch

AWILE Mool FE3] o|Foix|x] ot B Aol vl “irkste] 47Tt of
2le ZAdo] ddon}, YEAHoM 2 ¥ 25°Ce 4 Lo Folls BRA A ES AR
AMDS A= 2Ez gpstdon, AEHA AL Aol Fei” gt B
of ThYt Hmo] 2&Tlo] YN WHEBAES FEHE off 2 RE= JUehiddch

B 2UE DAE] BEHIIAS A= AHC Bt AM2ENE METL
TojArl EHEREN Aol A, T ¥ I RE BE oles HMEo
23 2L Hoz Ughxgduh(Table 5). @ub TEMGo| sty MEL MmIT KM
of tis] AMNAHEL ol$ B4 FHAE ol (KH, 1990), MAMARA U WRE
A8 73 2olA L AEMRS 2 uUstobste A& AAUCH BHAS U ¥

o
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EREAA 32 RS 92 BoZ Hol 23 AOMAIENY & M AE B
qth, 97 EEEHE Zo] orH L TAA AR FHETAUS 23t ek
o2 BE} ol FojArhd MAEE At ojatol 1} ke FHLE vlFo] BRFE
sula} BBiFol YUEE Bt Exjol tiBo] KAAROEAM LH Fol ot HR
yey Reog glch

(r

mg/100g

R S _}
80 -

( e . j
60 i —‘/\ \\ !
40 -
20i L t 1 | L _

0 2 4 6 8 10 12

Month
T © . o0 vitamin C content during frozon st.orage at -18C

Table 5. Sensory evaluation on frozen Kumquats

Appearance Taste Texture

4.09 3.47 3.17
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3.3 SUNY #

3.3.1 2738y i

2 Bl 544 Ritdol WAl ot AR Mite] oy ol XE AAY
thd & 718t DY ¥ 20mesh ME AHg3le] RiBsIAT o2 U3t F
= Az RAodM R olHY Bpel Wi 4 23tg vehidcoh 2
& AH83le] 27 BHS delstd HEY IUUY HHNE KR Table 604
Table 82} Ut}

A FY M, A 9 wgol 247t AT BEs HERE HALS o) Mest 4o
v ol Al 7hA] AdEaboldle HEMKIE 2o, dwtHd ZEAFe AH$
1.0-1.5%8] iz} MAaf@o] 0.3%(pH 3.45)U09], MHS 60-65%2t slaivh( 3,
1987). 2|2 ASHE @S LA ¥ 7tdstd 31717 YED Ee A5}
3 o]l Foiz|2] 7] Wl Xk RN E Hinsts WS Aol Vol Yolon, M
B MHe WEE 63.5-65.5 Brixcl

HHESHE 2WAFA(100%)E FHE UG MNiHsldS o) vsld IUFAL] B
AlRo| golA+F HE /L 1,294004 355 g-force® HojZ & ¢ 4 lglrHTable
6). 22 FA g VB2 AH2IAUL B BE, FAY, U8l Ad, IUFL
o] BAKRO] wolA4+F Zxol FAUAHC] HoARNS ¢ + ddch 2 FUF2A
g HET MENL 2 BEE Hojzou eudxFagies
o FHFL BELR] AUSF Hito] 371EE ¢ + Addch

ERL Ao Mg vadds o S5 BEERO] golA4E Y XES
Holeo, nMY BRHE Asted Asle olo] o FrEKER ule} WiFE ¢
SRE o 4 Adrh Aoz 3 Mol IURL UE A& A Hihe 2
| F20 BASIE 2ol $2 KRE vehidch

ARHE BIAE B9 el A dojut BE 5 HEMI &A Ueixtoy
cioto] Al =AAE Aol ot Wrbste MES ESoE st B9 BE
+ 310 g-force®Z AHHMEE WHojH oL} wimly W Ly R&5ge 2728 FAr)
(Table 7).

uLJ

o
>

-3
T
X,
aT

ay¥
[»
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Table 6. Texture parameter of Kumquats jam made with different Kumquats juice

and orange juice ratio

Containing ratio of Hardness Adhesiveness Springiness Cohesiveness
Kumquat s juice(%) (g-force) (g-force) (%) (%)
0 ' 1,294 32 107 72
40 493 12 115 48
60 475 16 115 49
80 402 16 158 46
100 355 24 154 49

Table 7. Texture parameter of Kumquats jam made with different carbohydrate

source
Carbohydrate Hardness Adhesiveness Springiness Cohesiveness
(g-force) {g-force) (%) (%)
Sucrose 100% 695 16 151 86
Sorbitol 100% 608 24 150 68
Fructose 100% 455 16 164 63
Maltose syrup 300 16 166 56
100%
Maltose syrup 310 12 123 56
50%
Fructose 50% 462 16 125 64

_21_



JAREZ A qdovk(:, 1987), F&
o] pHE W23l 2% SHUY i AEstUch ph7t Y248 FE BHS
FolRon, pH 3.0 & Z$ BWE B8-S oL} pH 3.40] ul3iA SANLS Hoj
& ¢ 4 dcHTable 8).

Holl chyt FHES 5o ulel cl2u} Waol] o] 88 Z¢ BE, AAY, ¥4 5
texture parameter?} & Ho| £O1} dessertZ ol &Y AL:= wlE R Y
gHdol A R=a g L=7o] glojo} ¥rh XK FHFolAM o|Foiz T AUFAE 40-60%
AHERE 7 mESHe LUAFATNS o] 8% olUe o) ulste] 7)F o] F&
Ao #FMs et

Tabel 8. Texture parameter of Kumquals jam made with diifferent juice oH

pH Hardness Adhesiveness Springiness Cohesiveness
(g-force) (g-force) (%) (%)

2.5 530 24 140 35

3.0 560 24 129 44

3.4 353 12 115 51

3.7 240 12 101 35

3.3.2 A HHERE

FEHFLY SHLRE et NEY PN AR, U KAETFES 292 F
ATto R Y WS EMAME A}L3}1o &sw He# itk (Multiple comparison)ol &
3t BHEBES 4 AI3tATHTable 9).

FHFLTE FHE 39S o Aol oA o] Umia WA Z2AE
LY Aol vslo] sl £ U2 oz Uelgon], i FHABFEAIMNE

-22-



LA FA BASHE Mol £ 2108 FHEEAUCH
FLE AHEY B BALRO] 40%Y of 2¥A|FA o A2 M Hrh=
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Table 9. Sensory evaluation on Kumquats jam made with different Kumquats

and orange juice ratio

Containing ratio of Appearance Taste Total preference
Kumquat s juice(%) degree
40 3.18 3.25 3.13
60 2.75 3.13 3.06
80 2.75 2.44 2.69
100 2.56 2.25 2.56

3.4 22 A3 &K

BE A5 FHMM W dessert/HOE BARY Ay AR BEI 3¢ w
et FRFLE o83l HUMNRS WHERABSIATE Wl AHS W o] &3
e el Y Wy A #MROEAN UAJE B2 o] He ®MEJ AA @
2 BAHch Hel#E 9t AMelkl(gelatin) Ei M (agar)g M7}
BUEY ¥ O M-S REY KBRS Table 102} Table 1104 R vl P},

e del el AR FEE =208 Folol 3EZ HEMEAAM & of e
3 BmpE A Aelel2 2.5%0u, Jeln BHL IxolN Hilshe Zo] Foirh. §A

% 1% Brt W sxolMEe M(gelation)7} & o] Foiz|] ¢Ygon, ¥ &
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ToldE 7t&o] Ao Q¥ KHHEBE R LSt Fx| ekolch AR tidlel
Zolg Algsle] Wi SIS A I Tty LA go2H EFEI 2 A
2|3t Wi Jhsstolch

Halelg ALY AS 719U Tl E AEAY B4R SFMEV & Uy o
L A3t & dojual oY) wiRel, 72 Afolx MeHE #std FUFLE
mmEEY Che Mol ARS WEsidch ety Aele) st ARE oplzt ¢
GolAle] Reale wap Auzrg Fojycin stAThis, 1990). & FiReIM=E ¢
Ag AHgstele wiof] ulsted Melklg ALY A (Kunquats gel)S of§ =
3, AU} dEo KA NRSEA FoUrh

Table 10. Texture parameter of Kumquats juice gelatin gel

Geltin(%) Hardness Adhesiveness Springiness Cohesiveness
(g-force) (g-force) (%) (%)
1.25 140 0 109 75
2.5 195 8 114 50
5.0 790 36 109 44

Table 11. Texture parameter of Kumquats juice agar gel

Agar(%) Hardness Adhesiveness Springiness Cohesiveness
(g-force) (g-force) (%) (%)
1.0 295 40 114 46
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3.5.1 F-dEEU HHEAN

a7-HBHRLe Aoy HEMSE MiEste] o8t gd MACILL ofo] iyt
Br@ss 28 ool BERAS REsty] flstel HRiEE Ss7IZAgAd AR
EAAe o HRBLBES H Ut dAlstalrh

Wmytaroe] ChE 5 MES 2U-HE Hdd iy vt Ul Mzl iyt RENY
BITIES 297 TA YOS HHEY R Table 1298 Zrh EY, Aste RAAE
RS slo] SR HERK o3 2L SHLK wtE FRAY BERFME
Table 132} Zch

A&7 2ozt Ryae] AETHE AAY Az FE 170224 lepEold &4
NG 9% FIt 3.558 Zapstm (o] 5. 1982), 5 M I7-HEAUY FUNE
T ol 1% $ZolM oMol AFFATH EYR, AMM fFAHA 2ol 7t Eis}
7] ohEo] 7 o] ol 7l ¢18lod Duncan THH$]Z B (Duncan’s multiple
range test)S AlAlEF FEE, 30x 2-HBAHYUS 10%, 20%, 50%, HTlE 5% ol
A BUAH BIFE WolM foBe2 o4y Zog urhgorh 40sts FAY
xtol 7} A=A dskel.

HZe] BAkRol whal MY TUK it A Fol Uoidte FAIAE RBA
HE THEFRS A R, HBYUPo) 20 71| = ERRK FAIY FFES |
Ehgi oL} 2 o]4 Mristd g i EEFESE vi$ "ol HcTHTable 13). ol HEo]

fir
wu

AEe EY AHgo] vy o2 wogn) R B hRo2 HIIRE ZFeMc)
etz ytale ol Al 7). KETEIFEVH 32 2R Jeldch 123 2HE
o] 8% AL fajol u|stol Almtzt 2uo] AASEE B UL B¢ BHETL
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Table 12. Sensory evaluation of honey-Kumquats tea

Degree of freedom Square root Mean square F-value
Sample 4 26.57 6.64 17.02
Panalists 0
Error 95 37.25 0.39
Total 99 63.82

Table 13. Multiple comparision test of honey-Kumquats slice for dessert food

Honey addition ratio 0% 10 % 15 % 20 % 30 %

Average 3.60 3.65 3.20 3.10 1.70

3.5.2 SF-EEAY MY AW

28 T34 ¥ 2 MINGES HEY dole MRET} o] Folx|7] e &
3] A7 HA] gt F7A-EBEYLS MBEMIolM dMelg shAl dx A9 ¥
o} ojof tit AMFYE& A=)

BA-HEHYE sl UWEY thy 110CAAM 1587 mMREY HAELS 32°CAA
2043t HRAE dol= WV MAEH MiHol =2 ot MBMMF N Bkl 2%
BR t37 de ez uEAch v mMRESA] 4 BB NINES
Table 140fA K& uie} o] Rptol mlety: MEBTE T dF A4 M&EHol
23 M) dojLt HE U RN F ol WHo| 2= Adct
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Table 14. Microbial growth during storage of honey-Kumquats slice without

heat-treatment

Honey content ratio

10% 20% 30% 40% 50%
Microbes
Yeast - 4 - 3 -
Mold - - 26 - -
Bacteria - - 47 . - -

% Honey-Kumquats slice was stored at 32°C for 20 days.

Unit is expressed as 1 x 102 colony/g sample.

MIHHS MBE Fol WBREC] Fislo] i Mol MUsjzon, F3I
FAE BAY 2% o At ols K-olnlidt REEC] ¥Xxe2 Ust
o ubgAo]l Az Roz BoltiolBE F. 1991). et wWE Mz Be
AlshA] ofatth. S7-EEAYY MAFo dolvie A WM HEY] FHARY
B3 2108 u]Fo] WEARS AT 28l o AR¥=HE Ao st
oo wield ol ¥ APz ool MBEMMS VAL Y5 M=
maREr eyt ez wbchHch

REY Bdtol HEsI Bt ASMIEE FRol tiyt Y2do] MXAHR 9lo]
A E22E ol & MIAM WiEel iy cllt FolE AEY KR AWIHE 22
A, ey 27, SR-EEEY, U 5L BHmIos M R ko] 2 A
o2 zmitisio] ofof iyt AGHA HR/ Yoy Ao Hlrh

rr
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BREY Bikkibol HEsl MME IUS FHE U MIEF AR AP 7123
ol BAEAN 2 BMEE, AWI LY mirt. 1Y 5 mIAKS WEL B
# 5& AESA i 2 HRE SAUCh

1. REBEY A7 23 #E&o] 29.5mm, 24Fo] 16.10g, AU FA
4.63om, BRI 20024 ARA Y WIA SREEA FoiAch

2. A8 2k citric acid 58.27%, malic acid 32.49%, tartaric acid 9.14%,
maleic acid 0.08%2 M malic acid&fo] &ol LFURFAetE s olE HHES U
ehfodch.

3. -18ColAN 67047t A HEI ol ol miFold AE, St HE 2F B
5 olaoz Mol F2 oz uciEdod, SHWIe] el ¢ RS
74.94ng/100g 2.2 AWHMZA X710l WA sicirt Frlole & BE Rolx 4%
ct.

4, QUAFATOZ MY Vo) FEE 1,294 g-forceo|n], FIUF2L] BREMRK
o] B &4 E WHELE AN oE A3l T2 texture parameters= 2 Xjo| & H.o]
2] olgitt HEFM R, 2UFAE 40-60% FY VL x| FAL gle s
R Aol u|sto] HEfFHEo] fstAdct,

5. Aelsl 2.5%2f B Agy Al IS WEP 195g-forceo|m ¥HIES
114524 AR HHeZ outolch

6. IU-HZAHYLS 20x olufe] HEE YRY AEFol BEAEMAN 2 BRE
ot} mAMREY WAL 32CoAM 2047 FRIAE Zols AV BAEY HEo]
) olaton}, mMBEIR] UL WRS WHETIA Folld 2= FRo2 Adto
ZERol BAG ] Mol Y MEo| = At
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