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Table 1. The influence of long-term cold acclimation on peroxidase activity of Brassica seedlings

POD activity (U/mg of protein)

Species Treatment

Root Hypocotyl Cotyledon
B. napus Control? 856 (100) 1.02 (100) 054 (100)
(Naehanyuchae) Cold acclimation” 2197 (257) 307 (301) 068 (126)
B. campestris Control 19.33 (100) 2.86 (100) 1.00 (100)
(Cunwisandongchae) Cold acclimation 29.03 (150) 10.11 (353) 154 (154)

96 days old seedling grown under the normal growth condition ¥24 hr recovered after cold shock of the seedlings acclimated for 44 days

*( ): percentage against control
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Table 2. Effect of long-term cold acclimation on protein content
in Brassica seedlings

Protein concent (mg/ml)

Species Treatment

Root Hypocotyl Cotyledon
B. napus Control 091 0.70 7.59
(Naehanyuchae) Cold acclimation 0.90 0.78 534
B. campestris Control 0.96 0383 8.14

(Cunwisandongchae) Cold acclimation 1.51 131 468

Control and cold acclimation were the same as described in Table 1.

Table 3. Summary of the increasing rate of peroxidase activity
influenced by the different stresses to the seedlings of B. napus
cv. Naehanyuchae

Increasing rate (%)

Stresses B/A

Root (A) Hypocotyl(B)
Uniconazole (0.3 ppm) 153 654 427
RAC? 330 838 254
Uniconazole+RAC 69.6 97.6 140
Cold acclimation” 156.7 2010 128

294 hr recovered after cold shock of 6 days old seedling ¥24 hr re-
covered after cold shock of the seedlings acclimated for 44 days
*Increasing rate of POD activity (%): (treat.- control)/control X 100
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Fig. 1. Change of isozyme patterns in Brassica seedling fractions after long-term cold acclimation. *1, control (6 DAG); 2, cold acclimation
for 44 days. **BC, B. napus cv. Naehanyuchae. BN, B. campestris cv. Gunwisandongchae (a) Peroxidase (pH 3.5~9.5:40~6.5=8:2) (b) Supero-

xide dismutase (pH 3.5~9.5:40~65=2:8)
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Fig. 2. Isozyme patterns of peroxidase (a) and esterase (b)

among crops by isoelectric focusing(pH 3.5~9.5: 40~6.5=8:
2). *BC: B. campestris cv. Gunwisandongchae
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Fig. 3. A model of the biochemical interconversions of molecular
oxygen species upon the recovery after cold shock. 1, photo-
reduction by illuminated chloroplast; 2, various enzymic and nonen-
zymic oxidation; 3, superoxide dismutase; 4, peroxidase; 5, catalase;
6, metalloprotein oxidases; 7, flavoprotein oxidase and certain non-
enzymatic oxidations.
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Biochemical Changes in Brassica Seedlings Due to Cold Acclimation Treatment**
Min-Hee Nam'™, Woo-Churl Park? and Yun-Jin Oh' (\National Yeongnam Agricultural Experiment Station, Milyang
627-130, Korvea; *Deptl. of Agricultural Chemistry, Kyungpook National University, 702-701, Korea)

Abstract : This study was aimed for determining the biochemical mechanism of cold tolerance in crops and for sear-
ching the -biochemical geneﬁc marker related with cold tolerance by the analysis of isozyme pattern. We investigated
various biochemical changes induced by the long-term cold acclimation in cold sensitive rape (B. napus) and in cold
tolerant “Sandongchae”(B. campestris) seedlings. The cold shock after long-term cold acclimation to B. napus and
B. campestris greatly increased the activities of peroxidase 157% and 50% in root fraction and, 201% and 205%
in hypocotyl, respectively. Simultaneously, the activity of superoxide dismutase was largely increased in hypocotyl
fraction, too. Protein contents of hypocotyl fractions in B. napus and B. campestris were also increased by 114%
and 57.8%, respectively. The band of pl 64 among peroxidase isozymes newly biosynthesized during long-term cold
acclimation was emerged in the hypocotyl fraction of cold tolerant B. campestris as well as in the root of both species.
From above and previous results, we presented a model of interconversions of molecular oxygen species due to
the cold injury and biochemically inferred the mechanism of cold tolerance in crops.

*Corresponding author
**This is the third paper of a series, “Biochemical Studies for the Mechanism of Cold Tolerance in Crops”.
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