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Changes of Physicochemical Characteristics of Schizandra chinensis during
Postharvest Ripening at Various Temperatures
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Abstract This study was carried out to investigate the changes of physicochemical characteristics of Schizandra chinensis
during postharvest ripening for 8 days at various temperatures. The juice yield of S. chinensis, which was 55.7% before.
postharvest ripening, was unchanged (55.3 +0.6-56.3 + 0.6%) at 4°C storage, but was decreased at the level of 6 and 7%
at 25°C and room temperature (RT), respectively. During storage at 25°C and RT, the titratable acidities of S. chinensis
were the highest at 7.49 +0.03 and 7.20 + 0.03% after 6 days of postharvest ripening, respectively. During storage at 25°C
and RT, the soluble solid content of S. chinensis was increased from 8.2+ 0.1% at initial stage to a peak of 12.2+0.15%
at 6-day storage, after which it decreased. L values (lightness) of S. chinensis were increased in all treatments during
storage, and a values (redness) of 25°C and RT treatments were increased from 5.04 initially to 6.77 and 7.65 at 8-day
storage, respectively. The major free sugars of S. chinensis were fructose (0.55%), glucose (0.56%), and sucrose (0.50%).
During storage at 25°C and RT, the fructose and glucose contents were continually increased with increasing storage
period, while the sucrose contents decreased after 6-day storage. Major non-volatile organic acids of S. chinensis were
succinic (1.21%), citric (0.17%), and malic (0.07%) acids. Changes in the organic acids contents of S. chinensis at various
temperatures showed a similar tendency to that of the free sugars. We estimated that the best conditions for the postharvest
ripening of S. chinensis were 8 days at 4°C storage, and 6 days at 25°C and RT.
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Table 1. The condition of HPLC for analysis of free sugars in
Schizandra chinensis

Model Prep HPLC system

Column High-performance carbohydrate column
(4.6 mm X250 mm)

Solvent system Acetonitrile/H,0 (80/20)

Flow rate 1.4 mL/min

Run time 15 min

Detector RI (Bischof, Futecs)

Table 2. The condition of HPLC for analysis of organic acids in
Schizandra chinensis

Model

Prep HPLC system
Bio-Rad organic acid standard,

Col
oumn Aminex HPX-87H (300 mm X 7.8 mm)

Solvent system 0.004 M sulfuric acid

Flow rate 0.60 mL/min

Run time 15 min

Detector UV(@210 nm (NS-2100D, Futecs)
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Fig. 1. Changes in juice yield of Schizandra chinensis during

postharvest ripening at various temperatures. @: 4°C, A:25°C,
M room temperature. Vertical bars represent mean & SD (n=3).
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Fig. 2. Changes in soluble solid contents of Schizandra chinensis
during postharvest ripening at various temperatures. @: 4°C, A:

25°C, M: room temperature. Vertical bars represent mean =SD
(=3).
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Fig. 3. Changes in pH of Schizandra chinensis during postharvest

ripening at various temperatures. @: 4°C, A: 25°C, Hl: room
temperature. Vertical bars represent mean + SD (n=3).
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Fig. 4. Changes in titratable acidity of Schizandra chinensis

during postharvest ripening at various temperatures. @ 4°C, A:
25°C, M: room temperature. Vertical bars represent mean +SD
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Table 3. Color change of Schizandra chinensis during postharvest ripening at various temperatures

Postharvest ripening period (day)

Temperature (°C
P 9 0 2 4 6 8
L 4.00£0.02 7.3410.03 6.401£0.02 6.921+0.02 8.601+0.03
4 a 5.04+0.01 4871001 524+0.02 5.14+0.01 6.321+0.02
b 2.50+0.03 2.96+0.04 2.49+0.02 2.7910.01 3.38+0.01
L 4.00£0.02 5.74+0.02 5.52+0.03 6.78+0.01 7.68+0.01
25 a 5.041+0.01 4.0810.02 5.20£0.03 6.291+0.03 6.7710.02
b 2.50£0.03 2.621+0.01 2.5710.02 3.30+0.01 3.37+0.03
AE 0.00+0.00 1.81+0.02 0.88£0.02 1.26£0.01 1.02+0.02
L 4.00£0.02 5.19+0.02 6.08+0.02 8.80+0.01 8.2410.02
R a 5.041+0.01 4.30£0.03 5.93+0.03 7.911+0.02 7.651+0.02
oom temperature
b 2.50£0.03 2.2140.01 2.69+0.01 4.1410.02 3.791+0.01
AE 0.00+0.00 - 2.34+0.02 0.78+0.01 3.60+0.02 1.43£0.01
Means = SD (n=3).
Table 4. Changes in free sugars content of Schizandra chinensis during postharvest ripening at various temperatures (unit: %)
Postharvest ripening period (da;
Temperature (°C) Free sugars pering p (day)
0 2 4 6 8

Fructose 0.551+0.05 0.56+0.03 0.85+0.04 0.72+0.04 0.76 £0.04
Glucose 0.56+0.02 0.57+0.04 0.77+0.02 1.05+0.08 1.11£0.17
4 Sucrose 0.5040.02 0.52+0.02 0.6710.03 0.90+0.03 1.12+0.02

Maltose ND ND ND ND ND
Total 1.61+0.08 1.641+0.09 2.291+0.08 2.671£0.15 2.9810.23
Fructose 0.55+0.05 0.721+0.02 0.65+0.02 0.631+0.03 0.861+0.02
Glucose 0.56+0.02 0.95+0.05 0.78+0.03 0.86+0.05 0.871+0.05
25 Sucrose 0.50£0.02 0.160.01 0.22+0.02 1.04x0.07 0.21+0.01

Mealtose ND ND ND ND ND
Total 1.61+0.08 1.82+0.08 1.65+0.06 2.53+0.14 1.9410.07
Fructose 0.551+0.05 0.31+0.08 0.56+0.04 0.65+0.04 0.8510.01
Glucose 0.5610.02 0.521+0.05 0.72+0.04 0.89£0.16 0.96+0.06
Room temperature Sucrose 0.50+0.02 0.60£0.02 0.51£0.03 0.61+0.31 0.27£0.02

Maltose ND ND ND ND ND
Total 1.61+0.08 1.4610.16 1.78£0.11 2.14+0.50 2.08£0.09

Means = SD (n=3).
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Table 5. Changes in non-volatile organic acids contents of Schizandra chinensis during postharvest ripening at various temperatures

(unit :%)
Postharvest ripening period (da;
Temperature (°C) Organic acids pering p (d2y)
0 2 4 6 8
Oxalic acid ND ND ND ND ND
Citric acid 0.17£0.01 0.17£0.01 0.18+0.01 0.26+0.01 0.19£0.01
4 Malic acid 0.07 £0.01 0.07+0.01 0.07£0.01 0.10+0.10 0.06 £0.01
Succinic acid 1.21£0.02 1224001 1.21£0.01 2.17%£0.01 2.48+0.02
Total 1.45£0.02 1.47£0.01 1.45+0.03 2.53£0.12 2.73+0.03
Oxalic acid ND ND ND ND ND
Citric acid 0.17+£0.01 0.281+0.03 0.3610.01 0.461+0.01 0.30+0.01
25 Malic acid 0.07£0.01 0.12+0.01 0.15£0.02 0.16£0.02 0.17£0.02
Succinic acid 12110.02 232+0.02 2.93+0.03 3.02x0.05 2.09+0.07
Total 1.45+0.02 2.72+0.06 3.44+0.06 3.641+0.07 2.561+0.10
Oxalic acid ND ND ND ND ND
Citric acid 0.17 £0.01 0.29+0.03 0.33+0.03 0.40+0.06 0.25+0.03
Room temperature Malic acid 0.07+0.01 0.11+0.02 0.1220.01 0.15%0.03 0.14£0.03
Succinic acid 1.21£0.02 2.35£0.02 234%+0.14 2.99+0.13 2.1710.06
Total 1.45+0.02 2.751£0.07 2.791£0.33 3.54+0.22 2.5620.12
Means £ SD (n=3).
Table 6. Correlation between physicochemical quality factors by Pearson correlation analysis
Yield? SSC pH Acidity TFS TOA
Yield - 0.61 0.48 0.77 0.03 0.49
SSC 0.61 - 0.24 0.89 0.25 0.90
pH 048 0.24 - 047 0.44 0.13
Acidity 0.77 0.89 0.47 - 0.30 0.76
TFS 0.03 0.25 0.44 0.30 - 035
TOA 049 0.90 0.13 0.76 035 -
"Yield: juice yield, SSC: soluble solid contents, Acidity: titratable acidity, TFS: total free sugars, TOA: total organic acids.
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