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Abstract

The purpose of this study was to improve the quality of the steamed rice cakes added with powder and extract
of Schisandra chinensis (SC). Steamed rice cakes were prepared by adding SC using 1% hot-air dried SC powder
(DP), hot-air dried SC extract (DE), freeze dried SC powder (FP) and, frozen SC extract (FE). After packaging
with nylon/polyethylene films, the cakes were stored at 25°C for 5 days. The FE-treated steamed rice cake had
the lowest pH value. The L* value of the control cakes was highest immediately after processing and decreased
during storage. The a* values of FP- and FE-treated steamed rice cakes were higher than those of DP- and DE-treated
cakes. The b* values of DP- and DE-treated steamed rice cakes were higher than those of FP- and FE-treated
cakes. Total phenolic contents of DP and DE were lower than those of FP and FE. Anthocyanin contents of DP-
and DE-treated steamed rice cakes were lower than those of FP- and FE-treated cakes. Schisandrin contents of
DP- and FP-treated steamed rice cakes were lower than those of DE- and FE-treated cakes. Ferric reducing antioxidant
power assays revealed that DP and DE had lower antioxidant powers than those of FP and FE. The results of
this study indicate that, among the treatments methods used, the steamed rice cake treated with FE had the highest

functional component and antioxidant activity levels.
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AHgakeith Al 89 02 mLe 57 1.8 mLE &3 &
%l PFolin-Ciocalteu’s regent(Sigma chemical Co., St Louis,
MO, USA) 0.2 mL¢} &3ste] 1023 WX & 10%
Na,CO; 2 mLE 7}3le] 1A g3t §E-8-A17 750 nmoﬂ/\1
THAEE %31 o™, gallic acid(Sigma-Aldrich, Steinheim,
Germany) & ZTEAR 3l F e e gFs
YERH A

FRAP(ferric reducing antioxidant power) &4
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chemicals Co., Ltd., Ansan, Korea) buffer(pH 4.5)% Z}Z}
gt 158 <t B E 3121 T spectrophotometer
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dFe AFESATH2D.
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Monomeric anthocyanin(mg/L)=

A=(Ar vismax-A700 nm)pHL0~-(AN vis-max-A700 nm)pH4.5
A vismax @ HAFFIEAA Y] FHE
Azoonm : 700 nmel| XS] B =

MW : cyanidin-3-glucoside®] &A}&F=449.2
DF : 3]Aulj<

e 1 EF37=26,900

Schisandrin &2t

Schisandrin&tere- 3= &ef =7 A Al83 U3 A2
49E 02 pm membrane filter2 ] Z}5te] HPLC(1260
Infinity, Agilent Co., Santa Clara, CA, USA)Z £23}%

Algm ¢ &3S 10 yLo] a2 ZH-2 Cis(Semi-preparative
4.6x150 mm, 5 pm, Agllent) o] 54&m| = Table 13} 22
gradientS AF8-1AT} §45 1 mLjmin, 2%7] UV 254 nm
o] Ao EAEUTH22).
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Ad A= SPSS(Statistical Package for Social Sciences,
SPSS Inc., Chicago IL, USA) software package Jil"/“
TollA BAEA(ANOVA)S AAte] folgdo] 3le
<ol Duncan®] T+5H $]7 % (Duncan’s multiple range test)
o7 A 83 fofAE 753 th(p<0.05).

Table 1. Composition of mobile phases (Multi-Linear Binary
Gradient) for schisandrin analysis by HPLC

Time (min) Acetonitrile Distilled water
0 20 80
15 100 0
20 20 80
A7t o 1
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Table 2. Changes in moisture contents of steamed rice cake added
with powder and extract of schisandra chinensis during storage
for 5 days at 25TC

Storage period (day)
1 3 5
C  34.00:0.54%% 3390+043™° 3393:034™°  3367+0.15™°

Samplel)

DP  364:062*"  3339:075"  33.18:1.00"  3324:0.52"
FP 3.53:042  3356:074"  3326:037"  3322:0.67*
DE  3437:042°C 34224021  34.03:0.78"®  34.07+040°
FE 34.70£021°  3448:031°  34.52:077°  34.10£0.87"

])C, Control; DP, Hot-air dried Sthisandra chinensis was added as powder; FP, Freeze
dried Sthisandra chinensis was added as powder, DE, Hot-air dried Sthisandra chinensis
wasad&dasamnoenﬁa&;FEHomn&MdacMaﬁiswasad(hdasacmmate.

"Means in the same row preceded by different superscripts are significantly different
(p<0 05) by Duncan’s multiple range test.

“*Means in the same column followed by different superscripts are significantly
different (p<0.05) by Duncan’s multiple range test.
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Table 3. Changes in pH of steamed rice cake added with powder
and extract of schisandra chinensis during storage for 5 days at
25T

Storage period (day)

Samplel)

1 3 5
C  643t0007"  625:001™  623:002"  6.00:001°
DP 463:001°  459:001®  460£004®  457:002"
FP 4554001C 4514002  4.52+001° 450001
DE  420:003°  423:000°  423:000°  420:001°
FE 419+001°  417+001%  4.18:001°  4.17:001F

1)C, Control; DP, Hot-air dried Schisandra chinensis was added as powder; FP, Freeze
dried Sthisandra chinensis was added as powder, DE, Hot-air dried Sthisandra chinensis
was added as a concentrate; FE, Frozen Schisandta chinensis was added as a concentrate.

Means in the same tow preceded by different superscripts are significantly different

(pE<0‘05) by Duncan’s multiple range test.

*FMeans in the same column followed by different superscripts are significantly

different (p<0.05) by Duncan’s multiple range test.
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Fig. 1. Changes in color values of steamed rice cake added with powder and extract of schisandra chinensis during storage for 5 days

at 25TC.

C, Control; DP, Hot-air dried Sthisandra chinensis was added as powder; FP, Freeze dried Sthisandra chinensis was added as powder; DE, Hot-air dried Sthisandra chinensis
was added as a concentrate; FE, Frozen Schisandra chinensis was added as a concentrate. Dots and vertical bars represent the means+SD.
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or —v— FP
—A— DE
—=— FE

Total phenolic contents (mg/100 g)

Storage period (day)

Fig. 2. Changes in total phenolic contents of steamed rice cake
added with powder and extract of schisandra chinensis during
storage for 5 days at 25C.

C, Control; DP, Hot-air dried Sthisandra chinensis was added as powder; FP, Freeze
dried Sthisandra chinensis was added as powder, DE, Hot-air dried Schisandra chinensis
was added as a concentrate; FE, Frozen Schisandra chinensis was added as a concentrate.
Dots and vertical bars represent the means+SD.
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Ferric reducing antioxidant power (uM TE)
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Fig. 3. Changes in ferric reducing antioxidant power (FRAP) of
steamed rice cake added with powder and extract of schisandra
Chinensis during storage for 5 days at 25T.

C, Control; DP, Hot-air dried Sthisandra chinensis was added as powder; FP, Freeze
dried Sthisandra chinensis was added as powder, DE, Hot-air dried Sthisandra chinensis

was added as a concentrate; FE, Frozen Schisandra chinensis was added as a concentrate.,
Dots and vertical bars represent the means+SD.
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Fig. 4. Changes in anthocyanin contents of steamed rice cake added
with powder and extract of schisandra Chinensis during storage for
5 days at 25TC.

C, Control; DP, Hot-air dried Schisandra chinensis was added as powder; FP, Freeze
dried Sthisandra chinensis was added as powder, DE, Hot-air dried Sthisandra chinensis
was added as a concentrate; FE, Frozen Sthisandra chinensis was added as a concentrate.
Dots and vertical bars represent the means+SD.
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Fig. 5. Changes in schisandrin contents of steamed rice cake added
with powder and extract of schisandra chinensis during storage for
5 days at 25TC.

C, Control; DP, Hot-air dried Sthisandra chinensis was added as powder; FP, Freeze
dried Sthisandra chinensis was added as powder, DE, Hot-air dried Schisandra chinensis
was added as a concentrate; FE, Frozen Schisandra chinensis was added as a concentrate.
Dots and vertical bars represent the means+SD.
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Quality characteristics of steamed rice cake with Schisandra chinensis powder or extract added prior to storage
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