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Physicochemical Properties of Citrus sudachi with Ripening

Sang-Bin Lim* and Mi-Kyung Jwa**

ABSTRACT

Field-and house-cultured Citrus sudachi were picked in two week's interval from September. and
physicochemical properties were measured. Average weight. and ratios of flesh and juice increased. while ratio of
peel decreased with the ripening of sudachi. Average weight of house-cultured sudachi was 25.6~41.5g and that
of field-cultured sudachi was 16.9~29.1g. pH of juice from sudachi increased slightly., and total acidity increased
greatly at the beginning of ripening and then decreased. Scluble solid( ° Brix) increased sharply at the beginning
of ripening and stayed at the same level. Total acidity was low and soluble solid was high in the juice of
house-cultured sudachi compared with that of field-cultured sudachi. Pectinesterase activity of the juice was
decreased greatly and turbidity was increased with the ripening. The juice showed green and yellow color. The
citric and malic acids were the major organic acids. while the ascorbic. oxalic and fumaric acids were the minor
in the juice of sudachi Oxalic. malic and citric acid were high. and ascorbic and fumaric acids were low in

field-cultured sudachi than in house-cultures sudachi.
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AFeolA A= e 199EES #EF 3
2 Avh b Citrus sudachi Hort. ex Tanaka)
= AAZA ERFAM, AR 2R AFA
FEFAA, YR SHEE B8z 420145 A
H st AEZ ALEEATh

22 MYy

221, HEHZ=

AEENE ANEE B0l &4EHA A WA
3 %%71§ olgstd #AFHI Toyo No. HAZ o
B4 & A52 AHgSAh

222 AEFXIQ) TR M, BE HIS
g9 g B, BE WS 3T U@
9% HuP BE2Y PANL dshic

223 pH
263 #59 pHE A20A pH "lE(model 220,
Corning Co.. USA)E ol &3t 243 Ath

2.2.4. ©=(° Brix)
288 #}Ee gdxys FHZEA(Hand refracto-
meter. model N1. range: 0~32%. Atago. Japan)E

ol g3l ALAM 2Fatdet

225 &t

2gtd] #E9 F42 AF o 159 ARl 10 mL
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9 2542 Y F ASZLAY AMFE ekn
0005N NaOH 89122 A3% % thg Aol dstol
Fanez ST

Total acidity

mL NaOH x Normality of NaOH x(.064 % 100
weight of sample(g)
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221 Ex

2ekx] #}F9 "X spectrophotometer(UV-VIS
1201. Shimadzu, Japan)& ol &3& 4] 650mollxe] &
F=2 JehR 7.

228 Mz

2gtx #BFo MxzE MatA(color and color
difference meter. model TC-1. Tokyo Denshoku Co.,
Ltd. Japan)E ol&&a LE(EE). agl(AxE). b
F(PIE) o2 el

2.2.9. Pectinesterase(PE) &4

PE 4 & Kimballel Wy(7]e2 FFsych 5.
2 mLY AEE 100 mLY Hlo|#Hd] ststz H71d
25 mL9 015M sodium chloride® ImM sodium
azaideol &3l 1% BY 712 84 g 7hatgeh oA
2 @y 3t A 02N NaOHEZ pH 752 ZAstAch
of7lo] 0.005N NaOHE 0.5 mL 7Hgt ¥ pH7F 757
7 HEoerd AYPe NS &3sld PE €48
AldstA o

PE activity (units/mL)
mL NaOH x Normality of NaOH x 1, 000

= Time x mL sample
2.2.10. 7|4 Hgt

2644 HE S 6u HM 8t Sep-Pak(Cl) 22 A
2% % HPLC 38 A22 Agsided. o o
HPLCY £4z72 Table 13+ 2t} 714 B



AE3|2] A0 M2 O|S{EE AR st

g 9% EFEOZ oxalic. malic. ascorbic. citric.

fumaric acidst Sigma A E(Sigma Chemical Co.

USA) & Atgstdo

Table 1. HPLC condition for analysis of organic acids

# -Bondapack C-18
(7.8 mm %300 mm)

2% KHoPO, (pH 2.4 with HsPOJ)
Waters 484 UV Detector(214 nm)
Injection volume 20 # L

1.5 mL/min

Column

Mobile phase
Detector

Flow rate

2211, 7elg ¥

2et4] #F L 6 A5t Sep-Pak(Cl§) &2 A
23 & HPLC F¢& AEz Agsided o A
HPLCS 92712 Table 29 #stch feld 3F

& Y% HZEARE fructose. glucose. sucrose
(Sigma Chemical Co.. GR)& A}&3stgich

Table 2 HPLC conditions for analysis of free sugars

SUPELCOSIL ILC-NH:
(46 mm x250 mm)

acetonitrile @ water = 85 1 13
Rl(differential refractometer R410)
Injection volume 20 # L

Flow rate

Column

Mobile phase

Detector

1.5 mL/min
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Fig. 1. Changes in average weight(g), and weight
percent of flesh. peel and juice with the
ripening of field-cultured sudachi.
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Fig. 2. Changes in average weight(g). and weight
percent of flesh. peel and juice with the
ripening of house-cultured sudachi.
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Fig. 3. Changes in pH. total acidity, °Brix, “Brix/Acid
ratio of juice with the ripening of field-
cultured sudachi,

10
8
//A
@ S -
e 6 e
£ R
s
a 4 o
o M
- — ¢ o ——°
? - T
o}

9/4 9/18 1072 10/16 10/30
Picking date

Fig. 4. Changes in pH. total acidity. “Brix. “Brix/Acid
ratio of juice with the ripening of house-
cultured sudachi.
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Table 3. Changes in turbidity and color of juice with
the ripening of field- and house-cultured
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Fig. 5. Changes in PE activity of juice with the

ripening of field- and house-cultured

sudachi.
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3 Z7tee ZRe JEHAYD. 2y e
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490 ga As groa FFo saHAE ¥
Ae RAEd. o 95 F7EE F4H $4)
et A%Saghe Aduds %42 ggon,
FAT(bIE AYNGE BN O AFL Yye
WQes FAdof 480l Bt 1 gE AN 27
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sudachi
Picking date  Turbidity C°:" -
Field-cultured Sudachi
9. 14 - 3192 414 140
9. 18 0.69 3L77 493 371
10. 2 1.55 2751  -448 292
10. 16 2.35 2503 -433 32
10. 30 2.19 2082  -493  6.06
House-cultured Sudachi
9. 4 1.20 3264 -425 313
9. 18 0.39 3474 452 439
10. 2 0.81 L7 424 358
10. 16 0.66 3189 434 442
10. 30 1.05 2680 -523 684

35. AERIY] A0l M2 BES RN Y
f2lg s}

wA AR AEpASh oA AgA 9 £40) o
2 B39 $7)4e W8S 2R a9 cH Table 4.

Table 4. Changes in organic acids(wt%) of juice with
the ripening of field- and house-cultured
sudachi

P;’a"tle“g Oxalic Malic Ascorbic Citric Fumaric Total

Field-cultured Sudachi

9 4 0022 0365 0022 292 000030 3.33
9.18 0030 0781 0065 509 000047 5.97
10. 2 0049 0968 0072 522 0.00034 630
10. 16 0.031 0.794 0066 494 0.00042 584
10. 30 0.039 0731 0125 516 0.00036 6.07
House-cultured Sudachi

9. 4 0017 0309 0026 314 0.00040 370
9.18 0028 0504 0.006 458 0.00058 5.43
10. 2 0033 0677 0075 487 000040 5.65
10. 16 0025 0704 0073 483 0.00042 564
10. 30 0036 0574 0152 493 000046 5.69
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