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Antioxidant Activities and Quality Characteristics of Sauce Added with Rehmannia
Radix Preparata and Rubus coreanus Wine

A Young Min and Mee Ree Kim'
Dept. of Food & Nutrition, Chungnam National University, Daejeon 305-764, Korea

Abstract

This study was performed to evaluate the antioxidant activities as well as quality and sensory characteristics of Rubus
coreanus wine sauce prepared with different amounts of Rehmannia Radix Preparata concentrate (RPC, 0, 0.5, 1.0, 1.5 %).
Moisture content, salinity and acidity of control were 83.84%, 0.57% and 0.10%, respectively. Sugar content of control was
15.6 °Brix. Acidities, and reducing sugar contents of sauces increased according to the added amount of RPC, whereas pH
and color values of lightness, redness and yellowness in the Hunter color system of sauces decreased. Viscosity of sauces
added with RPC significantly increased, compared to that of control. Total phenol contents of sauces increased according to
RPC amount. Antioxidant activities such as DPPH and hydroxyl radical scavenging activities improved according to the
amount of RPC, due to the increased amount of total phenol contents. Sensory results showed that the overall-preference scores
were highest in sauces containing 0.1% RPC. Based on these results, it was suggested that 1.0% RPC addition to sauce is

the most suitable to improve quality.
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Table 1. Recipe of sauce added with Rehmannia Radix
Preparata concentrate(RPC) and Rubus coreanus wine

Ingredients (g) REC %)
0 0.5 1.0 1.5
Pear 75 75 75 75
Apple 75 75 75 75
Garlic 9 9 9 9
Peppercorn 3 3 3 3
Bay leaf 1 1 1 1
Spring onion 30 30 30 30
Onion 75 75 75 75
Chungyang red 15 15 15 15
pepper
Potato starch 18 18 18 18
Sugar 36 36 36 36
Salt 4.5 4.5 4.5 4.5
Rubus coreanus wine 600 600 600 600
Water 300 295.5 291 286.5
ﬁrejlﬁf;zlioizgzrate 0 43 ? 135
Total 1,241.5 1,241.5 1,241.5 1,2415

| Prepare ingredients for cooking

!

Put the ingredients in pot except sugar, salt, starch and 40 mL
water.

| Add Rehmannia Radix Preparata
concentrate 0, 0.5, 1.0, 1.5%.

| Boil 5 min(high heat) |
¥

| Boil 90 sec(medium heat) |

!

| Boil 20 min(low heat) |

!

Remove garlic, peppercorn, bay leaf, spring onion and Chung
yang red pepper. And then, put the rest into blender and grind
30 sec

!

| Put it all in the pot and then, add sugar and salt |

Boil 4 min(medium heat) with
stirring

| Turn off the heat and stir with starch solution for 30 sec |

Fig. 1. Scheme of sauce prepared with Rehmannia Radix
Preparata concentrate.
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S G ARE o 15 g2 Adel 494 R 55
71(ISCO, US/Retriever 500, Sartorius, Frankfurt, Germany)S
AFESle] =3It AR 33 wkE =3 sle] 1 gk

Fre 72 ASE 28] 31AS F 3,000 pmellA] 1087 €
AE-e]ste] A AL filter paper(no. HZE AE T T
1E°Brix 0~32%, Atago, Japan)= =333t} UG- A

= 508 343519 3,000 rpmell 4] 1027+ LA %aa o A
XJ‘»’H% # 3 AL t}A] filter paper(no. )= AE F B33
ZA(UV-1800 240V, Beckman, Fullerton, CA, USA)E Al&-
S}to] dinitrosalicylic acid(DNS)ol| ©]3F H|AHo &2 F3F=
550 nmel|A] S8t glucose TS YERTE EFFA
< glucose(Duksan pharmaceutical Co., LTD. Yonginuoop, An-
san, Korea)& FE=RE AM3te] WkgA|A 23St

p
’2

w

) o=

AxE ARE 28 343 F 3,000 rpmoll A 10&3F A4
Fejste] Fede Al filter paperz AE F A=A(Salt
meter demetra Model TM-30D, ATAGO, Tokyo, Japan)E A}
gato] St AlRE 33 Wk SA ko] 1 Hd g
T-aFAT.

T

4) pH & Mtz
pHE AOAC method(1990)E 2-8-3le] A|EE 10v) 5]
3 10 mL -£94-2 3,000 rpmoll A 1083 AAE2E & A
A2 F 3}l filter paperZ A2 5 pH meter(SP-701, Suntex,
Taipei, Taiwan)Z 33] ¥HE-3le] =431t 2 3 oA 10
vl 328 1008) 2 THEo] YU4lE-2]sl filter paper(no. 4)=
ZA#] AHE-3ka, 0.1 N NaOHE ©]8-31 pH 8.37H4] =Es
=8 223k 0.1 N NaOH HmL)= lactic acid &%) o2
ikste] FA4E S BAISHI
) AHE
A= M2 (Digital color measuring/difference calcula-
tion meter, model ND-1001 DP, Nippon Denshoku Co. Ltd.,
Tokyo, Japan)& AF&-3te] 4 33th A st A E Petri

vl 2] HOoFA o} RATHEETE

dish(50x12 mm)ol] &23}A] ol Hunter Lﬂ(‘ﬁ %), agk(%
A, bE (A E) B AER(MAA ) 33] WHE S35t
Hre 2 JeRfAt}. Standard color value(urf— N3k Zhe=

L3k 94.36, adk 92.41, bgk 110.839] calibration plateE }%

0

A=E ZF A5 E 60T water bathol] E-#3sH A 50 mL2]
2 geo] H|A ol Al8E 50 mLA 37 Hol H=A(Visco
Basic-L(VBCL 100064), FUNGILAB, Barcelona, Spain)E- ©]
435t =431, o] W A& spindle LC3, =& 10
pm & oF 187t 3k Al 5ol 53] Wk =519 tHNam et
al 2010).

7) Total Phenol Contents

&4 EZ 0| phosphomolybdic acid®} WHS-
el = @78 ©]-8-3F Folin-Denis'H 22 =7 35 th(Sing-
leton VL & Rossi JA 1965). A& 1.5 gol MeOHZ 50 mL
124]13F B9 wRksle] 3,000 rppmC-2 47T ol A
1057 €14 28t dofxl A AL evaporatorZ S0 S
dsto] FEER AATE FEE2 PBS buffer® <1 150
mg/mL Al F £l Folin-Denis A ¥} Na,CO; 3-89
Ya, graolA] 308 WHeAIR -, 4% 760 nmell A 53
alth EEFAL tannic acidE o] FEE FAste] Wt

417 Abgatgeh

sl Jae

mass up 3 %
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(1) DPPH Radical &~7H1=

A& 1.5 goll MeOHZ 50 mL mass up?d+ 5 12A]3F F<t
150 rpm .2 wHE ¥ 3,000 rpm, 4TZHUOZ 1083 94
welste] dojl A NS H3 filter paper= & ¥, eva-
porator2 S| E ¥dsle] FE2ET AU} FEE<] MeOH
S 150 mg/mL 57} (22 Frlsle] FE2E &S Az
g 5 Alm g o= ARSIt 2] S| e A= 8 50
pLol 150 pLe} 1.5x10 % mM DPPH(1,1-diphenyl-2-picryl hyd-
razyl) 84S 713 3, 30 w3 Aol WxEdth 1 5 EL-
ISA(Mutiskan, Thermo Labsystems, Vantaa, Finland)E ©]-8-3]
o] 515 nmol|A] EF=S % J31o] radical 22A5(%)= T
2o g Aiatek _‘6': 7} =59 radical &A% tjdt Ao
A gz 27%50] 50%7F He =2 ICso#k& 7oAt

DPPH radical scavenging Absppen — AbSsample
effect(%) = Abspppn

%100
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(2) Hydroxyl Radical &=7{=
A& 1.5 g2 MeOHZE 50 mL7HA] 483+ & 150 rpmell Al
12A17F F9F & wyksla, 3,000 rpm, 4C 27102 10823
ArlEelste] Hdofxl A2 F3) filter paper(no. 4)E 7i
£ %, evaporatorZ &M E FEslo] FEES AJATE F
E2 150 mg/mL %7} %= PBS buffer= <1 A}%s}
Atk Z7e] AlsE Mg H, Al & 0.15 mLell PBS
buffer 0.35 mL, 3 mM deoxyribose, 0.1 mM ascorbic acid,
0.1 mM EDTA, 0.1 mM FeCl;, 1 mM H,0, €95 7247} 0.1
mLA EAUE go] 2 wRket & 37TlA A2 5-E-A]
ZTth Wk ¥ 2% TCA €9 1 mL9} 1% TBA £ 1 mLE
Wi 2 4] 100TalA] 2083 vEAIZ] T Wztste] 94
23 | A AE otk EFFTAE o83t 532
= =433 2™, radical 275 (%)S =2
2o 2 ALket & ZF F5H radical &7 %50l EHE]' Ao
A gz 27%0] 50%7F He FEQ ICso#ke Tot3lth

Ab Sblank — Abssample
Ab Sblank

Hydroxyl radical
scavenging effect(%) =

%100
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A 55 A A]Oﬂ 30 gw e B gse
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A% A= SPSS(Statistical Package for Social Sciences,
SPSS Inc., Chicago IL, USA) 2 7135 o]-&35lo] FAHEA
(Analysis of variance, ANOVA)Z} A& 7t 2fo] 55 1ot
3}7] $18t Duncan®] T3¢ 7% (Duncan's multiple range
tes) 2 7} Al8 7te] FoJAHE 5% frol FEelA] Al

THp<0.05).

o] 83. 84%0191 , =A
g EZ 0.5% 82%, 1.0% H7F-2 83.49%,
1.5%+< 82.94%°]%} Zl A 7}gFo] 27}k u}
2} i o] A x} Z* 6}% 2L Sung & Ko(2010)2]
F sF5YE ek Aol diglopy] o] /i A9 Lee
et al(2011d)«] fAl EZol Ay} n32A Aol A EXo|
AN FE5Y M7Vl STV E hxnd] Fi o] 3HAS
= AT Aot fAke 23E Bk
AL Table 29F #o] thETL 0.56%°] 0, <23
2 Arbk wpe) ozt Fo1ske] 1.5% H7kEel 0.57%
a3 F92Q1 2lolE K
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7} 15.6 °Brix =
7}%} oy, £23 w29 1.5% H7HES 16.3 °Brix® 7t
ZEkon, &A1& F5de] Hrbde] F P%?% 1 gkl
7kl frelAQl AtolE YA THp<0.05). S &
2 dlETo] 6.8%% 71 9l YElg o, a;%lﬂ T5Y
1.5% % 7HL°1]AM g9do] 72%2 7 =9k, 2
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Table 2. Moisture content and salinity of sauce added with different amount of RPC

0% 0.5% 1.0% 1.5% F-value
Moisture(%) 83.8440.11° 83.82+0.14° 83.49+0.16° 82.94+0.07° 34.39
Salinity(%) 0.56+0.01 0.56+0.00° 0.57+0.01° 0.57+0.00" 10.67

All values are Mean+S.D.

#7¢ Means in a row with different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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Table 3. Sugar and reducing sugar contents of sauce added with different amount of RPC

0% 0.5% 1.0% 1.5% F-value
Sugar contents(°Brix) 15.6+0.12° 15.6+0.00° 16.0+0.00 16.3+0.12° 50.79
Reducing sugar(%) 6.8+0.01¢ 6.940.02° 7.0+0.05 7.240.04° 38.67

All values are Mean+S.D.

#~4 Means in a row with different superscripts are significantly different by Duncan's multiple range test at p<0.05.

SAG 5N 7} wrdd whE 422-9] pHe}F AT Table

pHe thxwol] 3.67= 7 w3%kom, 1.5% H7hedAe
3.60= YERHTE s w59 Hrhdo] STMEES
pH7} Sroldith A o] 0.10%S Ve, &3
G A7bEe] sold = Aot ot S7kek] 1.5% 7k
A 0.11%=2 e, dxaa) F9240 ZolE Hehh
ATHp<0.05). ©]&= Oh er al(2012)2] &A|3 FZHS H7}
3l ok7fol B3 A9} Na et al(2012)9] A3 AL H

7VeF A Ao oﬂrrtoﬂxi B33k upe} o] &A]3 F3
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7S =4 Jebgen, ]88 w59
kel frelA e g s thp<0.05). A A E(a-value)=
tixo] 8.06°% 7 A YEN O, 1.5% H7kte] A
AEE 2042 7P E%hon, 0.5%, 1.0%, 1.5% H7hro =
25 A9 gaste] FoAR1 ztol 7t wig- A WERs
ot A E(b-value)= o] 11022 7Mg =9kom, &
A
al,

Y E(L-value)= thZwrol|A] 8.830.2
A7 o] Wold 5

g w599 Artgel MG E FEE HAF HadE

o 1=

, HET T 1.0%, 1.5% H7he IF f94%1 Afo]& B
(p<0.05). °]& Kim et al(2011)2] $X18 FZ9 7} A9
£4 =4 9 Pl B APoA A3 FEe] 3
7VeFo] Z/)EpE HWx, 2 AT gro] geolro g

A=, A

71/\&1:}—— Azhs} v 7S BAT EE Oh er al
(01D)= A& B A8 F5 do|~Eo| #gt Aol &
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2 7] &, A% F
= s §AKE A3k wglc, o2l a

Table 4. pH and acidity of sauce added with different amount of RPC

0% 0.5% 1.0% 1.5% F-value
pH 3.67+0.03" 3.66+0.03° 3.63+0.01* 3.60+0.01° 8.23
Acidity(%) 0.101£0.25° 0.101£0.10° 0.104+0.53" 0.108+0.12° 5.27

All values are Mean+S.D.

* Means in a row with different superscripts are significantly different by Duncan's multiple range test at p<0.05.

Table 5. Color value of sauce added with different amount of RPC

0% 0.5% 1.0% 1.5% F-value

L-value 8.83+0.05° 8.79+0.04° 8.02+0.07° 7.64+0.05¢ 383.53
a-value 8.06+0.17° 4.76+0.02° 3.38+0.18° 2.04+0.02¢ 1,716.91
b-value 1.1040.02° 1.09+0.05" 0.96+0.03° 0.90+0.08° 12.41
AE 0.19+0.16¢ 3.49+0.03° 4.91+0.18° 6.29+0.01° 1,855.90

All values are Mean+S.D.

274 Means in a row with different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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2|8 wEd e il S/METE A EolA 1.5% F
7hrel A= 1,888 cPsE WERY 2] A1 fo| 7F UERATHp
<0.05). ©]+= Sung & Ko(2010)2] 257 w=dS 3713 Foi
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6. Total Phenol Contents

A8 2 429 total phenol contents =% A=
Fig. 29} #t}.

Total phenol< 1.5% 70| 0.49 mgmL=E Ve 717
wotom, 1 % H7kre] 047 mg/mL, 0.5 % F7kro] 0.46
mg/mL, HZ7°] 046 mgmLE = ALSE e
oA 7Y e ghE VR AL, 1.5% A7kl A 7Y
& s Ueho] $A19 $595 H7FE total phenol
contents”} Z718HE A L2 UEISITE Oh e al(2011)9] £A]
3 &3 o] 2Ed Ulgk Ao A= total phenol contents =
A A3}, A3 ¥ o] AEV} 12.36 mg/mLE PR ol
Hlal] A3 =& #5 Yehdtka B vk glom, Choi

|

et al(2010)2] B, A&, E4F 7t mE HE H17ge
71554 W3t AFelA ob AR ¥R @b AR A&
= ¥ AT de o] rd R w4 JERd A
H]<=3t A3 eI Oh er al(2012)9] 543 F59 9]
Fo gEiste] Az ] FH 54 H FAksbd A
N &3 52AS AH7Fd4E total phenol contents®] =
Zhetths A Azt RaE ek gl
7. SitEE gyot

1) DPPH Radical 271

@ BRA ool B 54 Y Ay 121

0.6 -

a
C C h
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0.0 - T T T
0% 0.5% 1.0% 1.5%

Fig. 2. Total phenol contents of sauce added with different
amount of RPC.
¢ All values with different superscripts are significantly different
by Duncan's multiple range test at p<0.05.

Total phenol content {mg of tannic acid/mL)

DPPH radical £7%% 574 Z3, ICs #-2 Fig. 37} 2th
ICsy 3t A 559 1.5% H7F0] 6.80 mg/mLZ 7173
22 kS el o, thxFo] 8.30 mgmLE LERY 7}
e w2 e ol2d Aate A1 Alx 2
T ldes kol ol A= 24 w8 A/dE<] mela-
noidin®] #|Ae] A5}5 vh= kst Aol ofd Zlow &
FEHDo JH et al 1989). ©]+= Choi et al(2010)2] FH, A

11

0.5% 1.0% 1.5%

10 A

B -

E -

4 -

2 -

0 T
0%

Fig. 3. DPPH radical scavenging activities of sauce added
with different amount of RPC.

DPPH radical 1C« {mgfmL)

Table 6. Viscosity of sauce added with different amount of RPC

0% 0.5%

1.0% 1.5% F-value

Viscosity(cP) 210+50.00¢ 728+125.58°

1,252+232.53° 1,888+279.41° 68.64

All values are Mean+S.D.

2~4 Means in a row with different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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2) Hydroxyl Radical 2&~7=

S8 FE5Y A7) 2xso] 3ks) A4S hydroxyl radical
ST R 4% AF, ICs w2 Fig 49 2tk ICs #b
1.5 % #7}0] 6.59 mg/mL= 7} z}ﬁ Zre JehR L,
2 TR ® 1.0% F7kEo] 7.43 mg/mL, 0.5% H7kro] 9.10
mg/mL, thZT0] 1240 mg/mLE %23 F3oS Hr}ets
= |zl H]3) hydroxyl radical £27452] ICsake] SolA
Filsel Eole As &+ U8tk o]2d Z3= DPPH
radical 2AST} nl7IA] 2 &2 go] datsld 2R 53}
7} e Aoz ALgdt) Kim e al(2012)9] A8 55
A7F 22ele] F4 54 3 s A9} Oh er al(2011)
o] A8 5 Ho|2Ed e AP E 282 AUt
31 hydroxyl radical®] &7]%5°] F7 = Achs Rk fAF
ST

wle) oMo} fekiRa s

Hydroxyl radical 1Cso {mgfmlL)

Ei]lll

0.5% 1.0% 1.5%

Fig. 4. Hydroxyl radical scavenging activities of sauce
added with different amounts of RPC.

A& e e FHde AUHEFE A 1.5% 3

£ B3 oM (p<0.05), ol A= 37 A
A H7t FEIF =555 YUt okl A
Btk 9@ f7] 94 1.5% H7kro] 5480 s 7
Al v, diz2w T {90421 Aol S B TH(p<0.05).
AEE 2T o] 7S S HQl 4274, 1.5% 7ol
52802 7H3 e e R R Sl B
E%it‘r(p<0.05). ° A& s5He] Hrbdo] st
wel Aot F7hete A=A 54 Aot dAsth 54
3 e A% wHAE WeE STk 1.5% 47}5
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Table 7. Sensory intensity of sauce added with different amount of RPC

0% 0.5% 1.0% 1.5% F-value
Color 42+1.4° 43+1.5° 5.6+1.1° 6.0+1.3° 9.47
Glossiness 4.4£1.6° 4.7£1.2% 5.4+1.2° 5.4+]1.3° 2.91
Viscosity 42+1.1° 43+1.7% 4.8+1.3% 5.2+1.3° 2.19
Rehmannia Radix Preparata flavor 1.9£0.9° 2.7+1.1° 5.2+0.9° 5.5+1.4° 55.05
Rubus coreanus fruit flavor 5.1£1.2° 3.8£1.6° 3.0+£1.4™ 2.7£1.1° 12.58
Sweet taste 4.7+1.5° 4.4+1.4° 3.2+1.1° 2.5+1.3° 11.93
Astringent taste 2.9+1.6° 3.2£1.2° 3.8+1.5® 4.6+1.5° 5.82
Sour taste 3.2+1.2° 3.5£1.5° 4.0£1.5% 47419 3.58
Bitter taste 1.8+0.8° 2.5+1.1° 4.0£1.8° 5.5+1.0° 32.32

All values are Mean+S.D.

*7¢ Means in a row with different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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o] Kim er al(2012)°] A& w59 H7} 2Z3lo #Hgh
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Table 8. Preference of sauce added with different amount of RPC

0% 0.5% 1.0% 1.5% F-value
Color 5.1£1.4° 4.541.6% 3.741.5° 3.7+1.8° 2.07
Glossiness 4.5+1.3° 4.8+1.0* 4.8+1.2% 4.8+1.3° 0.38
Taste 4.7+1.1° 4.8+0.9° 5.1£1.0° 3.241.5° 9.74
Texture 3.9+1.4° 4.2+1.1° 4.7+1.5 43+1.2° 1.19
Flavor 4.8+1.6 3.7+1.5° 3.741.2° 3.4+41.7° 3.49
Overall preference 4.4+1.5° 4.3£1.4° 4.9+1.3 3.2+1.4° 5.44

All values are Mean+S.D.

* Means in a row with different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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