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Abstract

The structure of fresh, salted and heated petiole tissue from Chinese cabbage was examined with
optical microscope, and the pectin of the tissues was fractionated by successive extraction. The pectin
in Chinese cabbage consisted mainly of high methoxyl pectin(pA) and low methoxyl pectin(pB). The
pA content was converted to pB markedly by salting and heating at 60~70C for 30 min while heating
the cabbage above 80 decreased pB content. The firmness of heated tissue was highly correlated
with pB content(r=0.996). Cytorrhysis test showed that pore size of the tissue became smaller by

salting and heating at temperature below 80C.
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Fig. 1. Optical micrographs of fresh parenchyma tissue of Chinese cabbage (100x)

ML=middle lamella, I. SP=intercellular space(dark area), (a) surface (longitudinal section), (b) surface (longitudinal
section), (c) intercellular space (cross section), (d) intercellular space (longitudinal section)
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Fig. 2. Plasmolysis of parenchyma cell of Chinese cabbage soaked in various hypertonic salt solution (100%)
Salted in 1% NaCl(a), 2% NaCl(b), 4% NaCl(c) and 4% NaCl overnight(d). — plasmamembrane
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Fig. 3. Change in intercellular space (dark area) and
middle lamella of processed tissue of Chinese cabbage
(a) salted tissue in 1% NaCl(100x), (b) salted tissue in
2% NaCl(100x), (c) salted tissue in 4% Nacl (100x), (d)
salted tissue in 4% NaCl overnight(40x), (e) cooked tis-
sue at 60 for 30 min(40x), (f) cooked tissue at 80 for
30 min(40x), (g) cooked tissue at 90 for 30 min{40x)
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Fig. 4. Fracture in middle lamella and channeling for
escaping air and cell sap of Chinese cabbage by mecha-
nical deformation and cytorrhysis
Intercellular space: dark area, ch: escaping channel for
air and cell sap. (a) fresh tissue(100x), (b) fresh tissue
deformed by load(400gy) (100x), (¢} same as Fig. 8b, (d)
fresh tissue soaked in 0.1 M PEG 4000(40x)
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Fig. 5. Intact and fractured middie lamella of Chinese cabbage (200x)
ML=intact middle lamella, FML=fractured middle lamella (a) intact fresh tissue(cross section), (b) intact fresh tissue
(longitudinal section), (c) fractured fresh tissue, (d) fractured cooked tissue(90C, 30 min)
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Table 1. Changes in the pectin contents (mg% in fresh
tissue) of Chinese cabbage during salting and hea-
ting

Pectin fraction

pA pB pC pP  Total

Fresh tissue 848+27 169+5 686 47+2 1132+ 40
Salted tissue 725+ 20 289+ 11 72+5 40+ 1 1126+ 37
Heated tissue
60C 586+ 18 365+ 12 63+ 3
70C 580+ 22 360+19 71+1
80C 580+ 20 300+t2 51t4
90T 581+ 11 204+25 55+ 8
99C 584+ 24 140+2 55+3

Treatment

38+ 1 1062+ 28
37+ 1 1048+5

31+1 962+ 27
26t1 B866+46
211 80026

Salted tissue: Fresh tissue was soaked in 5% salt solution
for 12h

Heated tissue: The salted tissue was heated in 3% salt
solution for 30 min

pA: Extraction with 0.01 N HCI(pH 2.0) at 35C

pB: Succesive extration with 0.1 N sodium acetate buffer
solution (pH 4.0) at 35C after pA extraction

pC: Succesive extraction with 2% sodium hexametaphos-
phate (pH4.0) at 90C after pB extraction

pP: Succesive extraction with 0.05 N HCl at 100C after
pC extraction
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Fig. 8. Contraction of Chinese cabbage tissue by cytor-
rhysis with 0.15 M polyethyleneglycol of various mole-
cular weights (M.W.=600~4000)
From the left of Fig. 8a, b and ¢, tissue soaked in 0.7%
NaCl solution (control), and PEG solution of MW 600,
1000, 1500, 2000, 3400 and 4000, respectively.
(a) fresh tissue, (b) salted tissue in 5% NaCl for 2h,
(c) cooked tissue in 3% NaCl at 90 for 30 min with
Fig. 8b sample, (d) from the left, fresh, salted, preheated
(60, 30 min), heated(80C, 30 min) and cooked(90C,
30 min) tissue(the tissue soaked in 0.7% NaCl after each
treatment), (e) soaked in PEG 4000 solution with Fig.
8¢ sample
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