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Effect of Omija (Schisandra chinensis Baillon) Addition Ratio
on Quality Characteristics of Mulberry Extracts
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Jae Hyun Kim', Se-Gwan Oh? and Hye-Young Park®

!Fermented Food Science Division, National Academy of Agricultural Science, RDA
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ABSTRACT The purpose of this study was to investigate the quality characteristics of mulberry extracts added with
Omija (Schisandra chinensis Baillon) in order to determine the best conditions to enhance sour taste of mulberry
extracts during manufacturing. The total acidity of Omija was 5.71%, which was 20 times that of mulberry; sour
taste of mulberry extracts could be enhanced by adding Omija during the extraction period. Overall, we observed
reduction of pH and soluble solid contents as well as increased total acidity and anthocyanin content with a higher
Omija adding ratio. In terms of taste acceptability, which is the most important parameter of beverage development,
OC-3 (added with 18.75% Omija) and OC-4 (added with 25% Omija) values were 4.20+0.75 and 4.05+0.80, respectively,
for mulberry extracts with Omija. This result was significantly different (P<0.05) from the control group (without
Omija addition), which showed an OC-3/0OC-4 value of 2.30+1.24. The results of this study indicate that Omija addition
at a ratio of 18.75~25% and extraction period of 10~ 12 days are optimum conditions to improve sour taste when

developing mulberry extracts.
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Y7 olt}. QU (Schisandra chinensis Baillon)9] €
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A tH(26). Anthocyanin®l] &]38] 7|2lsl= HF2Mo 2 7
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A7HA -20°C WsAdare] Basiivt. 1 9 FARRI
Aeke MAE(C] Co., Seoul, Korea)S AH&3F3it
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Table 1. Formula of Omija containing different amount of mul-
berry extracts

H Omija Ingredients (g)
Group contents (%)  Mulberry Omija Sugar
Control 0 2,400 0 2,400
0OC-1 6.25 2,100 300 2,400
0C-2 12.50 1,800 600 2,400
0C-3 18.75 1,500 900 2,400
0ocC-4 25.00 1,200 1,200 2,400

"Control, added with 0% Omija; OC-1, added with 6.25%
Omija; OC-2, added with 12.5% Omija; OC-3, added with
18.75% Omija; OC-4, added with 25% Omija.
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Table 2. Physicochemical characteristics of mulberry and Omija

Material Mulberry Omija t-value
pH 547+0.01"  2.96+0.10  44.45""
Total acidity (%)  0.28+0.01  5.71£0.03 -286.44
Soluble solid 20240.06 105031  54.04”

contents (°Brix)
Moisture (%) 83.5+1.4 81.9+0.8 1.72

YValues are meantstandard deviation (n=3, ***P<0.0l).
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Table 3. Changes of pH in mulberry extracts with various Omija adding conditions

Extraction period (days)

1)

Group 3 4 6 10 12 16 20
Control 5.6£0.17%  5.640.0° 5.5+0.0° 5.5+0.0° 5.5+0.1° 5.6=0.01° 5.5£0.01° 5.6£0.01°
0C-1 4.3+0.0° 4.2+0.0° 4.2+0.0° 4.4+0.1° 4.3+0.2° 4.2+0.0° 4.2+0.0° 4.2+0.0°
0C-2 3.8+0.0° 3.8+0.1¢ 3.7+0.0° 3.7+0.0° 3.8+0.2¢ 3.7+0.0° 3.7+0.0° 3.7+0.0°
0C-3 3.3+0.0° 3.3+0.0° 3.3+0.0° 3.3£0.0¢ 3.3+0.0° 3.4£03¢ 3.3£0.0° 3.2+0.0°
0C-4 3.2+0.1¢ 3.2+0.0° 3.12£0.0° 3.240.1° 3.1+0.0° 3.240.0° 3.120.0° 3.0+0.0°

)Groups are same as Table 1.
Values are meantstandard deviation (n=3).

»Values with different letters in the same column differ significantly (P<0.05).
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Table 4. Changes of total acidity in mulberry extracts with various Omija adding conditions (unit: %)
N Extraction period (days)
Group 3 4 6 8 10 12 16 20
Control 0.10£0.01Y  0.11£0.00°  0.12£0.01°  0.12+0.00°  0.13+0.00°  0.14+0.01°  0.14£0.01°  0.14+0.01°
0C-1 0.33+0.02'  036+0.01°  0.37+0.02°  0.38+0.01°  0.41£0.00° 0.41£0.01°  0.42+0.01°  0.47+0.02°
0C-2 0.54+0.01° 0.62+0.02°  0.69+0.02°  0.68+0.26°  0.69+0.25°  0.69+0.03°  0.69+0.02°  0.76+0.01°
0C-3 0.78+0.02°  0.89+0.01°  0.91£0.01°  0.94+0.17°  1.00£0.01°  1.01x0.03°  1.04£0.03°  1.07+0.01°
oC-4 1.12+0.02° 1.27+40.04"  1.32+0.05"  1.32+0.00"  1.37+0.03"  1.38+0.05"  1.38+0.06"  1.45+0.06"
])Groups are same as Table 1.
YValues are meantstandard deviation (n=3).
MValues with different letters in the same column differ significantly (P<0.05).
159 (0% #q9 AR AojF7] ol F gvis §4 44 He
ojo] Ak % T ol 7oA vl 4t FEo] K- 31 o] Wk Aok dAlglel dArbA o w AIF A3t
FE Re] Jgor FHH of whet ZHaskes A s YERITHTable 6). =& A
71 A9 F AR M E 5 Qv S A'e] &aigel
20|xt 7ol WE IS4 §H S| mep el e @ FEE st dREYH FEHE
Table 51 control tH] .1z} M7} AlgTte] F4b sl FEY Fol AaF FUketEA A GEIF 2F5H Hold
7S et BE 2571242 tgon B w on 5 Qlon], ® o] A44e v o)g Wit A
A5 H7FekA] 92 control® H]dle] 4 3uoll Al #H L HA & o]go] F7FEH G} wrolA 7] vl Tael
120744 & AfolE Wl FEF&o] F4E 2719 v o3k Apol = Azbel = Atk 2Yu BE ARAS AR
wate] A FEFGo] ol FoIAWA FEEC] AsHl gyl ¥ ¥ BEE Aste] WA AAHAL Ao
A e ST FE12 Aol vek AR g2st Abge] o gms Akl o8 Aow Yag. 9
qirh, 2e 50l 4 NPT GEES ARG 9 Qv
S F3 20900 B4 FF] 2 1607 viwsk Akl B TR BFE Yo AR R
of e3le] F7ksto] U=, o] Table 4l et bt Lton, BAYOR {238 0.2~2.1°Brix *}o]& B9
o} 2ol 164 o] 5 omA} H7F Al 52 thA] Ak thoolE AR T oA TS FTHA7IUA FiE o R
o] Z7hE Wl W, controle A9 WEE HelA @& e YEEF zhe o9 dbo] 1ad slo] Ulow A7t
A wEoz Az ET FrH(Table 2). FAF3F A2 Ahn 5(49)2 AEH5 9}
AR7FEE 112 S5 Abokx wEe Y] s A
Table 5. Changes of total acidity ratio” in mulberry extracts for extraction period
Extraction period (days)
2) p y
Group 3 4 6 8 10 12 16 20
Control 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
OC-1 3.57 3.30 3.15 3.19 3.07 2.95 2.95 3.27
0C-2 5.81 5.64 5.89 5.72 5.22 498 4.93 5.35
0OC-3 8.40 8.08 7.75 7.89 7.50 7.30 7.38 7.56
0C-4 12.00 11.49 11.30 11.12 10.42 9.93 9.83 10.20

)Total acidity ratio=total acidity of treatment/ total acidity of control.

'Groups are same as Table 1.

Table 6. Changes of soluble solid contents in mulberry extracts with various Omija adding conditions

(unit: °Brix)

Extraction period (days)

Group D

3 4 6 8 10 12 16 20

Control 61.0£0.1°%%  59.8+0.0° 60.5+0.2° 60.2+0.2° 59.7+0.0° 59.2+0.0° 59.0£0.0 59.0+0.2°
0C-1 61.7£0.2° 60.3+0.0° 60.940.2° 61.0£0.2° 59.7+0.1° 59.7+0.1° 59.6+0.0 58.8+0.6°
0C-2 61.940.4° 60.3+0.0° 60.6+0.1" 60.8+0.3° 59.0+£0.2° 58.6+0.1° 58.4+0.0 58.1+0.1°
0C-3 60.2+0.1° 59.7+0.2° 60.1£0.2° 59.9+0.3° 59.3+0.2° 58.5+0.0° 58.4+0.0 57.8+0.1°
0C-4 60.8+0.2° 60.120.0° 59.2+0.1¢ 60.2+0.3° 58.1+0.1¢ 58.1+0.6° 58.0£0.0 56.940.0°

)Groups are same as Table 1.
Values are meantstandard deviation (n=3).

»Values with different letters in the same column differ significantly (P<0.05).
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Table 7. Changes of anthocyanin contents in mulberry extracts with various Omija adding conditions

F4 EAd vA= 4 1045

T2 T8% FAAER] Aol JFS A F glenw
A 8 23E Sl OC-3oH

g
¢

ovla Hrhge geld oAl A NPTl B
Ao o 7|EE JrE AAEAT. o=

E A T= control@ H)Wsle] B 8 Ao A H-o]
2 7258 YElth 53] 0C-3& & &
= s B9a, 0C-4% UlzT-9 1)
-3k tH(Table 9).
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AAQu), Mo M o ury B wal A JFS

WS Zlo 2 7|t i) A E3] ARl A AlFEIND A

o|F oA = V|EE HIhE AR MEEE FALele] T

g 7t 7)ER ol AAE AFe] A wrdsty] ¢

tolty, 2 AFoAE= 71E LU E o] &3 2uH Alx Al
2E kst MRt VR E =Y o dNen,

3% B A 93819 " 0C-37 0C-49 54

& FTo= A gR 5% FHe 9k 11.62~

PO ot o2

N

I

o
11.86°Brix, &4t 0.20~0.28% %1t}
FE 20| E 20|Xt Y 4t

T 7 FF 25(4°C, 25°0)9 A FE7]7k] wel 2

2 3 RS ARy oA Hrke

<7l weh FAEE Fig. 19 ()94 (@)= &5 Hak =
& FES Yyeon, BE AT Az At upet &
7Fate] 4°Ce} 25°ColA & AaFS vebilnh 1e2iu 5

A Al e %

(unit: mg%)

Extraction period (days)

1)
Group 3 4 6 10 12 16 20
Control  106.4+2.9"2¥ 132.048.2"  123.7£0.3" 1293+1.8  163.5+4.9° 184.1£12.8° 174.145.7°  185.4+0.7"
0C-1 114.6+5.5° 119.3£1.5°  123.442.2° 130.7+4.3  157.949.5°  172.0£12.0° 155.045.0°  143.8+2.6°
0C-2 112.743.5®  134.1£9.9°  126.6+1.0°  129.743.8  146.3+6.8° 147.3+£6.0°  135.542.2°  138.1£1.5°
0C-3 105.941.4%*  104.6+4.7°  118.5+3.0° 1242438  137.9+2.6° 145.8+56°  127.5£0.9°  131.2+1.3¢
0C-4 104.1+5.0° 114.9+4.1*  129.943.2° 126.9+3.8  142.8+3.0° 154.7+9.1™  130.8£2.5%  114.0+1.3°

)Groups are same as Table 1.
Values are meantstandard deviation (n=3).

»Values with different letters in the same column differ significantly (P<0.05).
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Table 8. Changes of Hunter's color values in mulberry extracts with various Omija adding conditions

Extraction period (days)
3 4 6 8 10 12 16 20

Control ~ 24.0£0.0%Y 23.9+0.0°  24.0£0.0°  23.6+0.0° 23.640.0°  24.040.1°  23.840.0°  24.0+0.0°

0C-1 242+0.0°  24.120.0°  24.020.0°  23.5£0.0° 24.040.0°  23.940.0° 23.840.0°  23.8+0.0°

L 0C-2 24.040.0°  24.4+0.0°  24.4+0.0°  23.9+0.0° 23.740.0°  24240.0°  23.740.0°  24.1x0.0°
0C-3 24.940.0°  24.9+0.0°  24.840.0°  24.0£0.0° 24.440.0°  24.120.0°  24.2+0.0°  24.1+0.0°

0C-4  24.9+0.0°  24.7+0.0°  25.1+0.0°  242+0.0°  24.2+0.0°  24.6+0.0°  24.3+0.0°  24.6+0.0°

Control  1.80£0.01°  1.44+0.04°  1.30£0.03° 1.34+0.02°  0.95+0.03°  0.82+0.03° 0.70£0.05° 0.65+0.07°

0C-1 2.30+£0.05¢  2.35£0.12%  2.10£0.01°  2.09+0.07°  1.4440.05° 1.38+0.04° 1.12+0.06" 1.58+0.02°

a OC-2  2.60£0.06°  3.43+£0.03° 2.65+0.08° 2.49+0.07°  2.00£0.07° 2.05+0.01° 1.7620.04° 1.94+0.09°
0C-3 4.89+£0.03°  4.86£0.04° 5.11£0.10° 4.72+0.05°  4.08+0.04° 3.3120.07° 3.79+0.08° 2.92+0.05"

0C-4 5.62+0.03°  5.09+0.06°  5.49+£0.07° 5.23+0.04°  4.68+0.06° 4.56£0.01° 4.2840.04" 4.54+0.05"

Control  0.37+0.09°  0.21£0.09° -0.1320.06° -0.01£0.05" -0.41+0.05° -0.3120.01° -0.21£0.07° -0.22+0.07°
0C-1 0.36£0.08°  0.45£0.10° 0.07£0.04° -0.25£0.03° -0.07+0.02° -0.23%0.07" -0.13£0.07° -0.12+0.05°
b 0C-2  032+0.04° 0.75%0.06° 0.21£0.11° 0.23£0.02° -0.2620.08°  0.09+0.07° 0.0320.03° 0.15+0.10°
0C-3 1.23+0.03°  1.31£0.07* 1.18+0.08° 0.73£0.02°  0.87+0.03"  0.38+0.07° 0.96+0.08" 0.32+0.02°
0C-4 1.58+0.03"  1.36£0.05* 1.45+0.11° 0.97£0.03"  0.87+0.01"  1.04+0.03" 1.02+0.04* 1.02+0.03"
"Groups are same as Table 1.

?Values are meantstandard deviation (n=3).
Values with different letters in the same column differ significantly (P<0.05).
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Table 9. Sensory evaluation of mulberry beverage with various & zkol & YER, Y9t FF o] 2vAE H7tE o
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) - -
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Fig. 1. Changes of total acidity in mulberry extracts
02 - with various Omija adding conditions on 4°C and
W_T 25°C for extraction period. Groups are same as
0.0 T T T 1 = T T T T T T T T T T T Table 1.
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Table 10. Storage stability of best mulberry extract” during 120
days of storage 4°C

Material 0 120 t-value
pH 3.3£0.07  3.4%0.1 -3.902
Total acidity (%) 1.0£0.0  1.140.0  -11.640"
Soluble solid contents  59.3+0.2 59.0+0.1 3.162"
(°Brix)
Coliform bacteria ND? ND —

(log CFU/mL)

l)Sample of OC-3 on 10 days of extraction.
YValues are meantstandard deviation (n=3, "P<0. 05).
ND: not detected.
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