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The study was performed to investigate the changes of components and
°Brix, pH, organic acids, free amino acids, vitamin C, naringin, hes-

at 40, 50, 60, 70, 80 and 90°C. Total acidity,

peridine, neohesperidin and volatiles were analyzed in
malic and oxalic acids and their total contents were 5.27-5.48%. Citric acid content exceeded
malic and oxalic acids were 3.6 and 3.2% in total orgainc acids. The organic acids decreased as heating

acids were citric,
92%,

volatiles in citrus sudachi juice heated

fresh and heated citrus sudachi juices. The major organic

temperature increased, but the their decreasing contents were 0.3% of total oraganic acids. Sixteen kinds of free

amino acids presented in citrus sudachi juice. Major free amino acids were alanine,
and trytophane and minor free amino acids were arginine, valine, glycine,
contents decreased as heating temperature increased. Vitamin C

aspartic acid, serine, tyrosine,
ecine, leucine and histidine. Free amino acids

contents also decreased from 21.3 mg% to 17.3 mg%
decreased from 304 mg% to 297.0 mg% as heating temperature increased. In the
were separated, of which 31 were identified. Limonene dominated

and neohesperidin also slightly
fresh and heated juices, a total of 50 volatiles

threonine, proline, aspargine,
lisolu-

as heating temperature increased. Naringin, hesperidine

in volatiles, followed by Y-terpinene, o-phellandrene, myrcene and o-pinene. o-Thujene presented in the fresh
jucie but did not present in the heated juice above 50°C. However, o-Terpinolene, terpinene-1-ol, B-terpineol, cis-
B-terpineol, o-muurolene, bicyclo(3.2.0)hept-6-ene, and mentha-1.4.8-triene did not presented in the fresh jucie

but newly formed in the juice heated at 90°C.
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Fig. 1. Changes of pH, acidity and °Brix contents according to
heating temperatures

Sample number'1: control, 2: 40°C, 3: 50°C, 4: 60°C, 5: 70°C, 6:
80°C, 7: 90°C
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Table 1. Changes of organic acid contents according to heating

temperatures (unit: %)
Temgcgi ture citricacid  malic acid  oxalic acid total
control 5.10 0.20 0.18 548
50 5.06 0.20 0.19 545
70 4,96 0.20 0.11 527
90 4.90 0.24 0.13 5.27

Table 2. Changes of free amino acid compositions according to
heating temperatures (unit: pg/ml)

A peraWE  control  50°C 70°C 90°C
Alanine 421.55 436.89 352.52 36291
Threonine 288.21 245.54 248.71 237.29
Proline 281.59 270.87 254.86 265.40
Cystein - - - -
ASXY 616.73 674.28 598.83 584.97
GLX? 276.14 301.10 24747 240.84
Serine 229.14 178.75 228.76 214.37
Glycine 12.26 21.36 17.76 23.67
Histidine 5.04 - - -
Ariginine 56.37 54.42 47.34 50.19
Tyrosine 196.58 188.86 129.52 135.04
Valine 16.36 - - -
Methionine - - - -
Isoleucine 11.58 - - -
Leucine 10.57 - - -
Phenylalanine - - - -
Tryptophane 123.52 138.10 111.51 119.63
Lysine - - - -
Total 2545.64 2510.19 223728 2234.32

Dasparagine and asparatic acid
Pglutamine and glutamic acid

719 WE {714 A% A, Aol oF 90%E AA
3, o] dojzdel ) 1 e agthe HiE3
own, oo Ades B A7 ANER AN AT
A 99 20879 FEY AN FEHL 48-55% EA)

e wad sAsE.

#al ofoltt

FF FFN EAsE K oP=4te Table 2004 AE
16522 alanine, threonine, proline, aspargine™} aspartic
acid, serine, tyrosine, tryptophane®] & 2] o}u|4to|
t}. ¢HH arginine, valine, glycine, isoluecine, leucine, histi-
dine & A% &A31%.2.9, histidine, isoleucine leucine
L 713 ge 9F FAFolE 5.04-11.58 pgmL SR
o1}, 50°C o) 71gst g7 AFole SASHA &tk 7
3R] e F7F FFoe 8 ofvmitol 2545.64 pg/mL
EAsA o, 90°CE 7HEEAS wf 2234.32 ug/mL A8t
o, 7¥ggel wEt {2l oAt S AN fE o
A e Zhasiin 3 5092 gEFAFle cysteined
lysine©] 1.2, methionine®] 79 #<Uo] H&E7] A&
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Fig. 2. Changes of vitamin C contents according to heating
temperatures
Sample number refer to Fig. 1
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Table 3. Changes of naringin, hesperidin, and neohesperidin
contents according to heating temperature (unit: mg%)

Neo-

Temperature

“C) Naringin ~ Hesperidin hesperidin total
control 94 142 68 304
50 92 141 68 302
70 92 139 66 297
90 92 138 67 297
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Fig. 3. Three dimensional map of relative reponse pattern
obtained from Citrus sudachi juice flavor by Aroma scan('¥ :
control, A : 50°C, ll : 70°C, @ : 90°C)

1,926 pg/ml. A3} GFo] Jojzte] we} o FEe F
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Table 4. Changes of volatile components of the citrus sudachi juice heated at 0, 50, 70 and 90°C

S EEA) 4 3 DA 25 (2001)

Area count x 10000

pk# R.T Compounds Heating temperature(°C) Idenuﬁengeferences
0 50 70 90

1 3.29 unidentified 3062 2882 2935 3110

2 343 unidentified 4012 3960 4083 6018

3 3.63 unidentified 2495 2589 2181 2199

4 44 acetic acid, ethyl ester 19283 18885 18805 18033

5 9.57 unidentified 2142 2297 1871 1710

6 10.67 unidentified 649 723 562 0

7 16.26 o-thujene 1270 0 0 0 4,15

8 16.71 «-pinene 25525 20924 16789 1890 4,5,15,16
9 17.53 camphene 3291 2517 1859 1517 4,5,15,16
10 19.31 B-pinene 6196 4122 1676 0 4,5,15,16
11 20.28 myrcene 36490 31740 27312 21641 4,5,15,16
12 21.18 o-phellandrene 58765 51155 47697 45225 4,5, 15,
13 22.35 unidentified 40707 38381 17428 0

14 23.32 limonene 493062 411315 380049 276793 4,5,15,16
15 24.12 trans-f~ocimene 12458 11237 9612 7444 5

16 24.94 Y-terpinene 88231 78487 71514 71223 4,5,15,16
17 2542 bicyclo(3.2.0)hept-6-ene 0 0 0 1316

18 26.24 O-terpipene 0 758 822 1825

19 26.54 terpinolene 25277 21793 19972 20843 4,5,15
20 27.16 Oi-terpinolene 0 0 0 1127

21 27.17 linalool 3649 3943 3505 0 15,16
22 27.39 Nonanal 838 862 728 735 4,5,15
23 27.96 unidentified 674 804 916 1605
24 29.27 terpinene-1-ol 0 0 0 643
25 2942 unidentified 1542 1374 1376 1379
26 29.52 mentha-1,4,8-triene 0 0 0 888
27 29.94 B-terpineol 0 0 0 7804

28 30.64 unidentified 1488 1222 1207 1246

29 30.68 unidentified 1011 949 0 0

30 31.12 cis-B-terpineol 0 0 0 418

31 32.39 unidentified 1775 1644 1506 2040

32 32.72 o-terpineol 3094 2391 2159 18425 4

33 33.57 decanal 3092 2924 2595 2723 5

34 3558 unidentified 831 647 611 735

35 35.88 unidentified 6477 6225 5620 6004

36 37.68 phellandral 1021 0 781 5821

37 413 d-elemene 618 444 0 0 4,5,15
38 44.34 B-elemene 2863 1923 1707 1101 4,5,15
39 45.85 trans-caryophyllene 1239 897 932 844 15
40 47.7 o-humulene 6163 4282 4492 3722 5
41 48.81 unidentified 3563 3592 3615 6695
42 49.08 o-muurolene 0 0 0 727
43 4943 8-guainene 7165 5001 4599 2750 4,15,
44 49.65 unidentified 3394 2366 2504 2526
45 49.9 unidentified 9528 6340 5564 3102
46 50.37 o-farnesene 1914 1143 1238 960 4,15
47 51.24 d-cadinene 1567 1024 1089 928 4,5
48 51.92 unidentified 2301 1564 1502 546
49 52 unidentified 998 778 864 1818

50 5223 unidentified 2603 2091 2089 942
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