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Table 1. Effect of cation on the gel strength of hsian-tsao harvested from Guan-shi at 100°C.

Concentration( % )
20 10 05 03 0.1 0.09 008 007 0.06 0.05 004 0.03 0.02 CK
Lithium chloride 504 411 296 — — — — — — — — — — =1
Sodium chloride 446 393 — — — — — — - — — - - -
Potassium chloride 57.5 54.8 441 355 — — - — — — — — - -
Ammonium chloride 370 312 292 266 — - - - — - - — - -
Calcium chloride 58.6 54.9 48.0 43.8 42.1 436 389 26 - — — — - -
Magnesium chioride 517 433 339 248 11.0 286 372 354 282 176 9.1 - - =
Magnesium sulphate  27.9 254 170 9.7 — - — — — - — - - =

Kinds of cation

1) : Failure of gel formation.
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Table 2. Effect of cation on the gel strength of hsian-tsao harvested from Guan-shi at 121°C.

Concentration( % )

20 10 05 03 0.1 0.09 0.08 0.07 006 0.05 0.04 003 002 CK
Lithium chloride 550 — - — — — — — - = — — _ )
Sodium chloride 580 — — - = — — — — — — — - —
Potassium chloride 750 66.8 501 -— — — — - — — — — -
Ammonium chloride 506 226 — — — — — — @ — — — - - —
Calcium chloride 75.4 797 726 739 717 60.8 698 579 63.8 51.9 513 485 324 —
Magnesium chloride 54.1 405 228 115 — — — — — — — — - =
Magnesium sulphate 57 — - = = = = = = = = = = =

Kinds of cation

1) : Failure of gel formation.
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Table 3. Comparison of gel strength,contents of pectin, and esterification of pectin for hsian-tsao harvested
from different district.

Gel strength Pectin Esterification
Source of hsian-tsao (g/cm?) (%) of pectin
08 1.0 12 14 1.6  Extract Diluted extract (%)
Guan-shi 150 200 27.0 320 45.0 0.28 0.115 24.22
Mainland China 283 360 446 503 58.6 0.34 0.132 32.09
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Table 4. Effect of cation on the gel strength of hsian-tsao harvested from mainland China at 100°C.

. . Concentration(%)

Kinds of cation

2.0 10 05 03 0.1 0.09 0.08 0.07 0.06 0.05 0.04 0.03 002 CK
Lithium chloride 870 910 -— — —_ _ - - - - - = - =1
Sodium chloride 757 563 482 — — — — — — — — — - -
Potassium chloride 1470 121.0 750 — — — — — — — — — P
Ammonium chloride 104.4 902 909 642 — — — — — —_ — — _ =
Calcium chloride 2496 119.9 116.1 1042 702 877 619 436 — — — — — —

Magnesium chloride 1369 1189 848 784 39.4 714 76.0 704 493 342 — — — —
Magnesium sulphate 703 577 377 301 — — - — - - - — = —

1) : Failure of gel formation.
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Table 5. Effect of cation on the gel strength of hsian-tsao harvested from mainland China at 121°C.

Concentration{ % )

20 10 05 03 01 0.09 008 0.07 0.06 0.05 0.04 0.03 0.02 CK
Lithium chloride 180 91 — — — — — =— — — = — = =D
Sodium chloride 988 609 — - - - — - - - = = = -
Potassium chloride 138.2 129.2 101.2 — - — - - = = = = = —
Ammonium chloride 1147 730 — — — — — - - = = = - =
Calcium chloride 125.4 131.5 127.1 118.1 109.2 106.0 101.0 93.5 87.5 87.6 81.0 67.2 56.6 —
Magnesium chloride 151.6 82.7 50.4 348 453 48.1 50.4 47.4 50.5 457 44.3 46.1 405 —
Magnesium sulphate 180 22.7 23.7 30.0 32.6 31.8 33.7 313 293 29.1 274 284 — —

Kinds of cation

1) : Failure of gel formation.
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Table 6. Effect of alkali metal cations and ammonium ion on the gel strength of hsian-tsao extract.

. . Concentration(ppm)
Kinds of cation  — =" 80 100 200 400 800 1000 2000 3000 4000 8000 10000 CK
Lithiom chloride 313 320 33.7 343 370 33.4 323 280 223 100. - - - - 320
Sodium chloride  30.0 30.0 327 31.0 317 317 343 360 340 283 223 220 - - 300
Potassium chloride  27.0 29.3 293 30.3 313 32.0 317 300 300 300 273 - - - 303
Rubidium chloride  25.0 25.0 25.0 25.0 25.0 30.0 30.0 30.0 29.0 20.0 250 250 250 250 30.3
Ammonium chloride 32.0 32.0 30.0 30.3 310 340 340 290 180 - - - 297

1) : Failure of gel formation.
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Table 7. Effect of alkali earth metal cations on the gel strength of hsian-tsao extract.

. Concentration(ppm)

Kinds of cation

20 40 60 80 100 200 400 800 1000 2000 3000 4000 8000 10000 CK
Beryllium chloride  35.0 30.0 30.0 250 - - - - - - - - - - 321
Magnesium chloride 31.3 31.7 29.3 31.3 27.7 24.0 140 - - - - - - - 310
Calcium chloride 36.0 33.0 303 300 243 - - - - - - - - - 337
Strontium chloride  32.0 40.0 40.0 37.3 22.0 25.0 20.0 13.0 - - - - - - 330
Barium chloride 20.0 23.7 247 23.0 20.0 150 3.7 - - - - - - - 237

1) : Failure of gel formation.
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Study of Heat Reversible Characteristics of Hsian-tsao
and it’s Application on Industrial Production

Horng-tsair Shih

Summary

Dissolve of hsian-tsao gel subjected to heat treatments were examined. Hsian-tsao gel in 0.8
cubic centimeter were dipped into the lithium, sodium, potassium, ammonium,calcium, magne-
sium, and barium chloride solutions at the concention ranged from 0.02 to 2.0%, respectively, and
those metal ions were also added directly to the 1.2°Brix diluted hsian-tsao extract,those gel
strength were measured then after wheat starch were added and gelatinized under 100°C,60 minutes
and 121°C,15 minutes boiling. The results indicated that dipping in high concentration of cation
solution not only inhibited the gel dissolution occurrence but also increased the gel strength of
hsian-tsao. Calcium cation was the most effectively reagent to inhibit the gel dissolution among
those ion treatments. Direct addition of cation to the diluted hisan-tsao extract showed the inhibi-
tion of gel formation when lithium, sodium ion concentration were above 800, 2,000
ppm,respectively, and the potassium, rubidium, ammonium jon were above 3,000 ppm. The same
effect of alkali earth metal ion on gel formation was also noted when the concentration for bery-
llium, magnesium, calcium, strontium, and barium ion were above 40, 60, 60, 100, 100 ppm, respec-
tively. Thus, during the extraction and canning, precaution should be taken to the water quality and
dosage of sodium carbonate. In addition, in order to prevent the gel dissolution, 0.04% to 0.06%

calcium chlorides solution could be applied.

Key words . hsian-tsao, heat reversible, gel formation, canning.



