Korean J. Food Preserv.
Vol. 13, No. 5. pp. 611-615, October 2006

Tk fuy S

=
LENYLTLY
THE KOREAN SOCIETY OF FOOD PRESERVATION

'Physicochemical Properties of Hallabong Tangor(Citrus Kiyomi X
ponkan) Cultivated with Heating

Hwa-Sun Kim', Sang-Hyup Lee and Jeong-Sam Koh

,{ Faculty of Biotechnology, Cheju National University, Jeju 690-756, Korea
‘South Agricultural Development and Technology Center, Seogwipo 697-943, Korea

Abstract

Physicochemical properties of Hallabong Tangor (Citrus Kiyomi x ponkan) cultivated in heated greenhouse were
investigated. Moisture contents of Hallabong and M16A (a variant species of Hallabong) were 87.42% and 88.12%,
total sugar were 8.01% and 7.81% and acid contents were 1.09% and 0.99%, respectively. Vitamin C content
of Hallabong was 72.01 mg/100 g that was higher than Citrus unshiu. Potassium content of MI6A was 938.33
mg/kg, while Hallabong was 1369.33 mg/kg. The contents of inorganic elements in a decreasing order were K
> Ca > P > Mg > Na in Hallabong, and K > P > Ca > Mg > Na in M16A. Sucrose in Hallabong and M16A
were 3.60% and 4.36%, respectively, which is half of total free sugars. Fructose and glucose Hallabong and M16A
were 2.22% and 1.90%, 1.94% and 1.65%, respectively. Citric acid in Hallabong and M16A was 82.32% and
69.88%, respectively among total organic acids. The content of malic acid was higher in M16A, compared to
Citrus unshiu. Hesperidin and narinatin were identified main flavonoids.
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HNO; 5mLE 7}3F 3 180~200Co A 718 ARAIZ &
B 73le] B3 H(HNO; : HoSO; : HCIO,) 10 mLE 7}&}ed
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28T 714 BAL AFAS SHTE 1009 34
e ¥ 02pm milipore filter& o]&3dt] Hg F
HPLC(Waters 2690, USA)< o] &3] #4513t {714t
B2 04 2] columne Prevail™ organic acid 3 ym, 4.6x150
mm(Alltech)E A}-83}%1.2™, mobile phaset= 25mM
KH;PO,(pH 2.5)Z 04 mL/ming 3}d UV 210 nmojl 4 996
Photo Diode Amay® 7 Z3l9t}. #2813 £2444-2] column
2 Prevail™ carbohydrate 5 pm, 4.6x250 mmE A}-&-3}o]
acetonitrile : water (70:30)2 0.8 mL/minZ 3o ELSD 2000
2 Azsigrh fE9d EEE S fructose, glucose,
sucrose(Simga Chemical Co., USA)YZ A}-8-313. 01, 7|4k
HE£F-2 oxalic acid, malic acid, citric acid(Simga Chemical
Co., USA)E A}&-3t4).
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Jmethanol (50 : 50)9] €1]E 0.9 ml/minZE 3}of phosphoric
acidE 0~108-9+= 69~62% 2 10~30%-l+ 62~30%, 3
5~36%9] 30~69% & 5l gradientE 2413+ & UV 280
nmell 4 B SIT
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Table 1. Proximate constituents of Hallabong flesh
(%)
Moistre ~ Total sugar  Crude fiber  Crude proein  Crude fat  Ash

Hallabong 8742607 801107  0.17:002  045:002  0.12:003  030:0.07

MI6A  8812:06 78106  016:003  047:003 013002 029:004

ol e 238 Eol 71T S JehlE Ao
Holv} Hlekdl C g3k FebEo] 7201 mg/100g, 18 3L
M16A7} 68.01 mg/100 g© 24 5 EF7t& vl e
U 2527 41.19~46.55(D R R Ekon, 53
A#3 Tl E] 7L Fol 17 HYBA 542 Yehle
Ao E HRIth M7 gloje Frhe Al daliol
2€0) o RN FEG AKITE FAE] Fe F
FAS et vgle, & g A8 el § e
Lzko] 79.72~80.31, bzko] 15.84~16.83 0. 24 Xx7] &3}
817] 943 TFANIZ E717t0] Frol B 38 ek
ATt Azl og ool v} Fratujo] WE g Eo R
FE4E FAske die 7AiM Rt 288 493
ol Bag AT AAAL.

Table 2. Physicochemical properties of Hallabong juice

Table 3. Mineral content of Hallabong flesh

mg/100 g mgke
G Mg M|B & M F

P X

Hallabong 10658 1333 4835 5542 2355|442 818 227 2940 157

MI6A 6962 93833 7310 6600 2537|4023 781

wet basis.
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Behgel 2% B §714 $AZIE Table 4014 9
2t frelS Fol sucrose §HF-E AeHgo] 3.60%, 12]1
MI16A7} 4.36% 2 AA| 232 46.46% <} 55.12%F 2}t
228k YA fructose®} glucoses 3Hal2-3k M16A)
A Z¥z} 2.22%9F 1.90%, 1.94%9F 1.65% 2, AH 2%
Bhako] 28.57% S} 24.00%, 24.97% 9} 20.86% 2 72+ 2445t
3L QAT gHeHEI MI6A Abolol= A9 Atz gl
M16A7} greHoll B]&] sucrose gHaFo] & WA fructose
9} glucose: retaolA] ¥ S Ve &322
ojA el fructose= 1.81~2.75%, glucoser 1.69~2.69%,
sucroset= 3.41~4.77%(10)2A =M E fructoseet
glucoseZko] =542 sucroseFt-2 WolA & & 4= 9dArh

Soluble solids Total sugar . Total acid R
(°Brix) %) Reducing sugar(%) %) Volatile acid(%) pH
Hallabong 12.98+0.75 8.010.7 4.470.69 1.09:0.1 0.02 3.07:007
Mi6A 12.05+0.59 741406 4.38+0.25 0.99:0.08 0.01 3301007
Exiract Specific BriyAcid Vitamin C Color
(%) gravity(147) (mg/100g) L R b
Hallabong 9.8240.56 0.849:0.02 11.89+0.95 72014359 7972 6.61 15.84
Mi6A 9.40:0.52 0.88110.01 12.36+0.59 68.01+4.78 8031 6.93 16.83
fI18

eHgol 27|18 A8 Table 37} 2tk dtelio] v
2 P, K, Ca, Mg, Ng, B, Zn, Mn, Fe, Cu, Mo & 10575
Ao, K7b delE-2 1369.33 mg/100 g, M16AE
93833 mg/100 g = 71 Wo] AEHA, I Lo R 3
21232 P, Ca, Mg, Na £02, MI6AE Ca, P, Mg, Na £SO 2
A&k ©] 9o T8 Pl e 157~
44.42 mg/kg, M16A:= 1.35~40.23 mg/kgo 2 n|2k 725
et 2FAAR] 9= K gefo] 03%2 71 Bo] A&
o] ghebeat vek A B on@®), 25Uzt 7
£ WollE K0 > N > P,0s > CaO > MgO > SO; <=0
FfrEol iotal BaEo]©) gebge) ¥1E g vl
i=g

Table 4. Free sugar and organic acid of Hallabong juice

(%)
Fructose Glucose Sucrose
Hallabong ~ 222+038(2857)  1.94x031(2497)  3.60+0.46(46.46)
M16A 190+0.1524.02)  1.65t0.11(20.86)  4.36:0.40(55.12)
Oxalic acid Malic acid Citric acid
Hallabong ~ 001:0.001(1.48)  0.12£0.02(16.19)  0.6110.16(82.32)
MI6A 001£0002(1.56)  0.24:0.03(28.81)  0.58+0.03(69.88)
() : toial ratio

9-7)12F Ao A citric acid7} LT} M16AG| A 2 4
9] 82.32%9} 69.88% 5 Zt7} ApA|gkaL Il em, 1 gk
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2] 3reHe0] 0.61%, M16A7} 0.58% % TF. oxalic acid &EFe
T FZ70b v Fro] HEH %) o, malic acidi= MI6A
7} @bl vla] <k 28 H= Eshv) AubAow ezt
Ql 739 citric acid g3o] 1.14~1.58% 2] A x|<] 83.8~
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Flavonoid

3F2HE Z9) flavonoid 32 Table 594 Ri= uls}
Atk FF0 thare] Aol o gE AEFFE
e hesperidin®} narirutino] F2 &8 o] ¢tk ol
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Table 5. Flavonoid content of Hallabong

(mg/100 g)
Narirutin Hesperidin
Flesh Peel Flesh Peel
Hallabong 3109 7837 344.1 2,1589
MI16A 263.0 531.8 2319 1,303.5
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