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Abstract

This study was performed to evaluate the physiochemical and sensory quality characteristics as well as the antioxidant
activities of steamed rib sauce prepared with different amounts of Rehmannia glutinosa preparata concentrate(0, 6, 12, 18%).
The moisture content and salinity of control were 80% and 0.8%, respectively, but those of sauces added with Sookjihwang
concentrate were not significantly different from those of control. The acidity and reducing sugar content increased according
to the amount of Sookjihwang concentrate. Hunter's color L (lightness) and b (yellowness) values decreased according to the
amount of Sookjihwang concentrate, whereas a (redness) value was not significantly different among the treatments. Viscosity
increased according to the amount of Sookjihwang concentrate. Total phenol and flavonoid contents increased according to
the amount of Sookjihwang concentrate. Antioxidant activities (DPPH and hydroxyl radical scavenging activities) also increased
according to the amount of Sookjihwang concentrate. Results of sensory preference test revealed that the scores for color,
glossiness, and overall preference were the highest in sauce added with 12% Sookjihwang concentrate. It can be suggested
that sauce added with Sookjihwang concentrate may be a functional sauce with high antioxidant activity.
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SO Had v vk webA B AP s SAF 55 Table 1. Recipe of steamed rib sauce added with Reh-
NG ZuH Ao Hrlsle] £ EA @ galsg S B mannia glutinosa preparata concentrate
A5l
ekt Rehmannia glutinosa preparata
Ingredients concentrate contents (%)
Mz o Hy 0 6 2 18
1. A% "2 LA rib 16.7 16.7 16.7 16.7
2 Aol AHE SRS PG, T BT Antler te 161616
2000 & o] gele] G AZT T FE HEN] Ginseng 616 16 16
A& LA ZH|(ZHIVEE, ), SZHFSAE, tiA), Jujube 12 12 12 12
A, TR, dA), AF0.E, (HAD, & Carrot 08 08 08 08
(E‘HE) ASHEIE, 3718), 253 9), R8T, 43 Chestnut 08 08 08 08
7 2 oJ(AHA L =4 QET), 7 AQNzg=
(B8, EAELLD), FF7HHLE7D, 715 AAZE o Apple 16 16 16 16
is] o ke 2 el Tk
Pear 1.6 1.6 1.6 1.6
Rib
EDR B Leck 08 08 08 08
Whole pepper 0.2 0.2 0.2 0.2
1) $xg S5 Hzx I
) =7 SN M= =8 Bay leaf 02 02 02 02
5738 A\l A2 A7 FAE F AI1E o183}
_ _ Red chili 0.4 0.4 04 0.4
o o8l AUl FETEE Aldele] AxAATH (S 29 y
Bdﬁ—l 10-2011-0046197). ::;X]%]( _i,_j_ﬂ ]Z\_E-:E 7]_@ 04:%7] Green chili 0.4 04 04 0.4
(JH-D40, Humanplus, Korea)S ©]-&3to], A %3 %23 | Crushed garlic 1.6 1.6 1.6 1.6
kg@t & 4 LE €31 95CoA TAIE 5 $ 3412 &7 Sesame oil 04 04 04 04
(KKR-P-20707385-00030003, Dongyang, Korea)Z ©]-&38}] Egg 41 41 41 41
T o] ALl X 7LOL == o _1‘:_ %23 -
S0T el dellA &S0l 70 “Brivy} = =5 A 2 Corn ol 04 04 04 04
(Oh et al 2011a).
Corn syrup 5.7 53 4.9 4.5
2) %XI%I' 7E|.H|;é! _+_ ol x‘”_x_ Soju 4.1 4.1 4.1 4.1
Soy sauce 16.4 16.4 16.4 16.4
= HHSHH
(1) M= siE] Sauce  Water 382 327 273 219
2223} ==l o] = 7}leko] =2 Z 1-1:] 20 A& ujst
:'T]o o"i‘——u-q = }'o ]Lq‘ _]1:: '/] H H Salt 0.4 0.4 0.4 0.4
H]-&-& Table 13} 2om, $2|& F5HL ou]d S Sl
0. 6, 12, 18%F H/ASHG 543 59 FFe 54 Suear 080700l
2 anE F 3| Axste] %t 23S uE e R i Rehmanniae Radix 0 c0 150 180
5]'01 1‘4— concentrate
b3 .
Total 100.0 100.0 100.0 100.0

(2) M= &

SA % A Aol AZHYE Fig 13 2k vksS W@H|(25x25 em)oll FSkTE AHle 3ol ' FEd] A=
B3 3 =72 403t Attty a2 99 gdel g S W e Bl A 718718 AAT F Fdd 2HE
T, e 5 E/l Eo] & o|HA =R FESH J gL 1Azt emv} 71 Al HE 50 mLE gl ¥
AMato] uligte] B £ 4413 Ft RISk Ao W WE AASALL, 7128 FE w1, 271 AEEE Wl
SA8 FFA(0, 6, 12, 18%)= H7He = W7} BHsls] D‘r = IFER HH‘LO% 77} Red R e st} 59 7=

A A7 2nge] Az By Fig 29 2ok = 3 I 5 S8 vl 24X S5 uR 3 S
E ARE £431o] =7, 4l A8, Al b, Bels, B @bl Hof sE ot AR en #ol s UAE]
T3 GAFY, TaF A ks S5 ASgd] gol Th 20 mesh AR PES A F I Basi] 29
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Adding with garlic and water

} Grinding for 40 sec

Adding with sugar, sake, sesame oil,
black pepper and all other materials

| Mixing, standing 4 hr

Draining (20 mesh sieve)

|

Adding with Rehmannia glutinosa preparata (0, 6, 12, 18%)

| Mixing

Cooling at 4C

Fig. 1. Scheme of sauce prepared with Rehmannia gluti-
nosa preparata concentrate.

Adding with antler, ginseng, Rehmannia glutinosa preparata, apple,
pear, leek, garlic, pepper bay leaf, red pepper, green peper, rib

J Stirring boiling for 1 hr

Adding with jujube, carrot, chestnut

| Stirring boiling for 5 min

Steaming rib added with Rehmannia glutinosa preparata

Fig. 2. Scheme of steamed rib added with Rehmannia
glutinosa preparata concentrate.
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1) olafata S
(1) 2t
%A% 559 A7} 5ol nhe 2y Aol SR

=7 7](ISCO, US/Retriever, Sartorius, Germany)
2 ARE 9 15 g2 Foto] 33 mbEsie] SA el

E_ol-

g

2l
A 22 3,000 rpmell 4] 158-7F A4l 2-2] sk
< F# F=AN-1E Brix 0~32%, Atago, Japan)= 57
St} B A gae T A7 Y dinitrosali-
cylic acid(DNS)°l| <] @k H] AW © 2 333 T=A(UV-1800 240V,
Shimadzu, Japan)Z AM&at] 550 nmollA F3=S =78}
o glucose HFo= UehiUth BE=342

= O
@ =

47

N

o &

glucose(Duksan

HOoFA o} RATHEETE

H

gl

pharmaceutical Co., LTD. Yonginuoop, Korea)E s 2

A7 2959

(3) pH & &t

pHE AOAC method(1990)2 A-&31] A& 10 mLE 3,000
pmol| A 1587 AR & A NS F sl pH meter
(420 Benchtop, Orion Research, USA)Z =733}t At
AOAC method(1990)E A8t A& 10 mLE # 3l 3,000
pmol| A 1583 AR st AdHS A + 01 N
NaOHE ©|&3ld pH 837HA] =d3t=d 83 0.1 N
NaOHH(mL)Z lactic acid $HEH(%) o2 ksle] 24t ghaf
= FEAISHAT

AH
Al

H1

4)

A= A7 (digital color measuring/difference calcula-
tion meter, ND-1001 DP, Nippon Denshoku Co. Ltd., Japan)
£ AFE-5Fo] Hunter Lk(lightness), a%k(redness), bak(yellow-
ness) @ AEF(AAA )= 33 & SHsto] Hopte =
e 187 w¥k(150 rpm)ste] #AsIe A2AS HE
2 t4(50x12 mm)ol] Fo} =735tt}. Standard
color valuet= L%k 109.34, a%k —1.46, bak 4.68, AEZX 0.00¢]

EEoR A8

=
RUREE=

calibration plateE

pmell A 2% HH o2 1035 A5t Haape = sk
t} 24L& 5TR AAE A7 50 mLE H|7ol 50 g2 Al
2k5}a1 20°C water bathol| A 102-7F W3] 8lo] &% HEA7]
T At & S(shear rate)E S7MA71HA 2RI A

rent viscosity) S =743} Th

s

I=(appa-

AA1E-2](3,000 rpm, 15 min)ate] F5HE &}

TM-30D, Takemura, Japan)E A}-8-3}<]

2
=

=

A o] phosphomolybdic acid®} WH-g-3lo] A&
H4E o] &3t WO 2 Folin-DenisH (Singleton
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2) getsty ot

(1) DPPH(1,1-diphenyl-2-picryl hydrazyl) radical 2~71=
A& 1.5 goll methanol 50 mLE €2 & 1247 B<F &
WHHE 33,000 rpm 2 4CllA] 1087 94 Beldlo]

NS evaporator 2 S| E 3|dSle] F=E2ETF ATt

o3l o
%% 100 mg Z 1 mL methanolS % 7}5l4] 100 mg/mL &
o] FEE §de Alxsio] AR Sz AHgsilth AR

4 50 gLl 1.5x10™* mM DPPH(1,1-diphenyl-2-picryl hy-
drazyl) €9 150 ©LE 713 3 30% Fol EFFEAE o] &
ated 515 nmel A EH=E P on, Brld 2A% )
= Theo] Ao g ALkt & 7F w5 gtz 275 o
gk AR A g Z 27%50] 50%7}F e FES ICsodk
< T3kt

O

Free radical scavenging Abspppr — AbSgample
effect (%) AbSDppH

%100

(2) Hydroxyl radical &=7=

A& 1.5 goll methanol 50 mLE ¥ 3 1243t
WEFEE & 3,000 rppm o= 4°CoA 1087 A4

71 23 A& evaporatorZ S0l 5 FLste]
t}. %% 100 mg 2 1 mL PBS buffer(pH 7.4)& 378l
100 mg/mL FE°] F55 &S Azt Alg Ao A}
S35k} 29 A58 0.15 mLol] PBS buffer 0.35 mL, 3
mM deoxyribose, 0.1 mM ascorbic acid, 0.1 mM EDTA, 0.1
mM FeCls, 1 mM H,0, 42 717} 0.1 mLE o] 2 wyk
gk 5 37CAA 1A17F B ¥HEAIZ T vhgo] B 2%
TCA €9 1 mL9} 1% TBA €9 1 mLE & 412 3 100C
oAl 2087 WAl & Ao 2 Wrsle] 4R F
BRANE FHste] FFFEAE o] &dt 532 nmollA &

5 2335 en g 2AT (%)= e oz ALt

Z HeFdolA gz A

3
A

2

3]
L

Free radical scavenging _ADbSbiank ~ AbSsample
effect (%) AbSpank
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4) SHXe|

A% A= SPSS(Statistical Package for Social Sciences,
SPSS Inc., USA) software package ZZ13-& 0|83l
2HE2(Analysis of variance, ANOVA)Z} A|2712] Afo] {5
£ 1etsl7] $138F Duncan's multiple range test@ 2+ Al &3k
ol frelake 5%((p<0.05) FelEolA HSSIAT

#n of @

SA F5Y AUt ko] W 2Ny Aol R
Table 29} 2t} FEIFEES t)2to] 88.18% % S E Utk 4
A8 BN 6% F7 S 86.69% % thETHTF oFF Ul
Elkom 12% H7RES 86.48%, 18%% 86.05%% HxIA o &
sk a2y {242l atols YERA] ol 5413
o] A7 R 9IS VAR e Ao R AlRHLE

2. pH & Mz
SA G w5Y A7t s wE 2Hg 42-9] pHE A
%= Table 33} 2t} pHE 29| pHY} 5812 7 &3

o, A& FHHY ] Hrbe] S7HESFS pHkol #<94
o= vrola] 18% A 7ltolAE 7P R 4405 YERNUT
(»<0.05). 2F=E thzTlA 0.011%S Vel o, 58
Hrvere] WEE ksl 18% FH7ktelAl 0.037%= 71
= et diza 3 o)<l AtelE YER ATHp<0.05).

Table 2. Moisture content of steamed rib sauce added
with Rehmannia glutinosa preparata concentrate

Rehmannia glutinosa preparata concentrate (%)

0 6 12 18

Moisture

%) 88.18+3.25N52 86.69+0.26 86.48+0.26  86.05+0.23
0

D All values are Mean=S.D.
2 N5 Not significant.
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Table 3. pH and acidity of steamed rib sauce added with Rehmannia glutinosa preparata concentrate

Rehmannia glutinosa preparata concentrate (%)

0 12 18
pH 5.8120.03"% 5.09+0.01° 4.63+0.01° 4.40£0.01¢
Acidity(%) 0.01120.01¢ 0.018+0.01° 0.028+0.01° 0.037+0.01*

D" All values are Mean+S.D.

2 2~d Different superscripts are significantly different by Duncan's multiple range test at p<0.05.

SA1 w5 A Ao F
TH(Kim et al 2011)°4] £
AETb =4 Uelste Baeh vset Aas

3

5403 529 27} o] ME 2y 2ao] GEs B

= EHZ‘—ELO] 7.9 °BrixZ 7}
A VTS fe

Ao FIlsld X%

FEN 18% % 7}?01]/\% 10.9 °Brix
3&%% %‘%‘; AA] thETo] 0.5%=

8% H7lollA el &
Aol Hrleko] S7F

(Oh et al 2011b)ol|lA] <23}
D AT 44.9%2 HA5
o] G 9 ST o

4, Mz

SA% &5
ness), 24 Z(redness) % A T (yellowness) S
Table 59} 2t} HE=Fk(L-value)S oA 33.960.2 7}
& =7 v, tiol His) S48 5o Aol
nl-o],;d/\i uﬂx: %}\Lo 0_4;& o7 71— 0}93\‘4(p<0 05). mu
Z(a-value)= 6% H7Fo] 3442 78 =A T, f-212 9]
2kl YERA] 9Tt 34l = (b-value)= thZwo] 10.65%
3 l—EOUﬂ A% pEelel i) SR ol

FATH(p<0.05). ol B9, A&, &4 7l &

A7) o wE 28 o] W (light-
S A=

71—/\

Table 4. Sugar contents and reducing sugar content of steamed rib sauce added with Rehmannia glutinosa preparata con-

centrate

Rehmannia glutinosa preparata concentrate (%)

0 12 18
Sugar contents (°Brix) 7.940.12D9 8.7£0.25° 10.1£0.12° 10.9+0.12°
Reducing sugar (%) 0.5+0.01¢ 0.8+0.02° 1.3+0.00° 1.6+0.04°

D" All values are Mean+S.D.

2 24 Different superscripts are significantly different by Duncan's multiple range test at p<0.05.

Table 5. Color values of steamed rib sauce added with Rehmannia glutinosa preparata concentrate

Rehmannia glutinosa preparata concentrate (%)

0 6 12 18
L-value 33.96+0.08"% 11.28+0.05 9.3840.14° 8.80+0.06°
a-value 1.93+0.07° 3.4440.02° 2.37+0.04" 2.05+0.09°
b-value 10.65+0.01° 3.8120.03° 2.69+0.03° 2.34+0.02¢
AE 77.00 98.56° 100.31° 100.86"

D" All values are Mean+S.D.

2 2~d Different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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U8 H=7de] 7164 ¥t AH(Choi et al 2010a)9 A1 =
ZoET X3S ¥ AT AR FojH oz v
yehd A fARE A2E YEeRlth A2KAE)E tlETo]
77.00°0.2 71 ggkom, |8 w5 o] Hriko] Frhet
FE foFoz S8R thp<0.05).

SA8 w59 A7t sk W g o] Hee A
TAE o]gdte] St on, 11 AP Table 67 2t} o
Zo] AEE 1.92 oPsE 7P B et o, 2|8 w5
Aol o] S7IETS A EokA 6% 7ol = 6.68
cPs, 12% Z7RElAE 9.92 cPs, 18% 7ol A& 21.12 cPs
2 Ueh diz2a ) Hrk 1ke] {490 kol YERIRL
THp<0.05). & ARl AHgH A8 s5NLS A8 9 &4
G 55 Ho|=ES o|sety F4 Bl
2011c)ellA B=7} 72.0 “Brix, FEEFS 21.2 %2 Ha1s}
A=, SA8e] Gre) Frgheo] Axo] AR F7H
ACR A7AY &, en|Ak Fo] A7kl mhE o] o
o] F4 S/d(Nam JS 2009c)olA Lr|AF H7teo] wer
5 2a7] a9 HEv fo)H o w ket AR Akt

2 Ueht, g E o HUMEEE 2220 HE0} Eot

g AT

ooy
o &

=1

6

SAF w5 7t wkol
e A3= Table 73 2ok = U270l 0.8%
=7 JEhs e, 523 FE5Ae el

& 2R e ¢

A E2d(Nam JS 2009d)914 02 52 2 7hgo]
5 2w7) a2 Gt Backe A3 SR v

S5 FEe) A7t Bre] e g Aol F o

Table 6. Viscosity of steamed rib sauce added with Reh-
mannia glutinosa preparata concentrate

Rehmannia glutinosa preparata concentrate (%)

0 6 12 18

Vi(sflg’ss)ity 1.9240.16"2  6.68+0.18° 9.92+0.19° 21.12+1.44°

D All values are MeantS.D.
2 >4 Different superscripts are significantly different by Duncan's
multiple range test at p<0.05.

SA& Fde] HArhEE delste] Az

SR GRS R 629

pad

=

Table 7. Salinities of steamed rib sauce added with Reh-
mannia glutinosa preparata concentrate

Rehmannia glutinosa preparata concentrate (%)

0 6 12 18

Salinity 0.80-40,02VN5

+
%) 0.79+0.01

0.77+£0.04  0.78+0.03

D" All values are Mean+S.D.
? N.S: Not significant.

aF 24 A7 Fig 39 2ok F e g2 18% MUk
°] 0.82 mg/mLE YER} 7 Bekem, 12% H7ko] 0.63
mg/mL, 6% 3 7}°] 0.59 mg/mL, ThZo] 0.48 mg/mLE 3t
fals Ao ® Uehdth tixto] fEdtdko] b A,
SA18 F5Y 18% H7kro] 7P w& @s UEhlo %A
S = ANVETE F dE o] Tk Ae® U
Uk 23 9 $A]3 w5 Ho]xES olgshy 4 9
Akl E4J(Oh et al 2011d)°1A 528 A HlE=eaF
1236 mgmLe| e B8 & A7} 40| dlE Fhefo]
71 Aol A& gid = 3}3ELS benzoic acidS
cinnamic acid®] flavonoid % §Hde] ez EFE 1, o]
gt =alehEe] gtel dge 2o uhel 2ko)7) e A
o7 4ex $ItiHahn DH ef al 1984). ¥7d2] 73-%- mono-
mer 0= ST 2 oA gits)t E4de] o Eo
FARSE FrARSE Exbere] slEslstEdM e A Ul A
o] o} 9jA|of| whet kst At G e A

15]o] QItKYang et al 2001). ©|& HE31Ee] T3 wh
2} radical 227 WHg- Al HAke] o]Fo] Jake W] wjE<l
Aoz dHA Ut B, A3, T4 Aol e dE A
42| 71573 Wgt AN E ol F AL ¥R e A=
Hop Agg ¥ Ao dEdEke]l frodo® =4
Ehd 217} H]S:3F A7E YEPSTHChoi er al 2010b).
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00 - T T T
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Fig. 3. Total phenol contents of steamed rib sauce added
with Rehmannia glutinosa preparata concentrate.

tannic acid(mg/mL)
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1) DPPH 2iC|Z &S

DPPH eht]Z2 spehHow e AR71E 2t Sle
TEAEAE 515~520 nmellA] HAl FBEE 7HAH, toco-

=
pherol, ascobate, flavonoid 3}31&, W3k
el e =4 oal S ewH %
= F=d wegt ksl 898 SHske o R 3itks)
A G A 7p A o= ALE-
2 2424 9JoI(Son er al 2008), 220 FAIE FIS
btk X182 33 AR 23 oy

A3}
22
7

N

s}
rr
ot
2
o
Ay
o
%

ok

(
il

B AFdA A& FEEC] 54 FE
Ao] A A kst WA ehe gakst 2= 71 aL
© 2 B3¥QtHCho SI 2003b). A8 EZHe] H7}
o W Ay 420 DPPH Sz 27 =% 23,
ICsp 72 Fig. 49} 2t} 423 52 18% A 7krto] 55.46
mg/mLE 7P A2 g YEAD, 1 oo & 12% A7
o] 88.01 mg/mL, 18% 77| 120.08 mg/mL, tZ=T°]
176.45 mg/mL= R} thzwre] gikst dido] 7P ek
th ol= B, A&, 24t Hoel mE IR A=A Vs
2} W3} AX(Choi e al 2010c)NME o}FAE BA] &
ARAET A& B2 A7 ko] fejdos
A Jehd A3 fARE 292 JElh meia 4ng
ol SRS A T2 H7BE o) o}
A e hzHn) =2 AEPA] 835 7 5 gleget
AtEH T

[ea

pud
-

off i o

2) Hydroxyl 2tC|Zt &~HS

SA 8 F5Y Al w2 AR Aol ksl S
hydroxyl 2}t 2755 53 % 23}, hydroxyl 2z 4
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Fig. 4. DPPH radical scavenging activity of steamed rib
sauce added with Rehmannia glutinosa preparata concentrate.
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Fig. 5. Hydroxyl radical scavenging activity of steamed
rib sauce added with Rehmannia glutinosa preparata con-
centrate.
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Table 8. Sensory properties of steamed rib sauce added with Rehmannia glutinosa preparata concentrate

Rehmannia glutinosa preparata concentrate (%)

0 6 12 18
Color 2.1+1.2D2 44+13° 5.7+1.1° 5.9+1.2°
Glossiness 3.9+1.1° 4.6+1.1° 5.5+1.1° 5.6+0.8°
Viscosity 2.7+1.0° 3.3+1.0% 3.9+1.1° 4.0+1.4°
Rehmanniae Radix flavor 3.0+1.2° 3.8+1.5% 45+1.1° 4.4+12°
Off ordor 3.8+1.7NSY 3115 3.1%1.5 2.8+1.3
Burnt smell 2.7+1.6° 2.7+41.5° 42+1.2° 4.0£1.4°
Roasting sesame flavor 4.4+1.5%8 3.9+1.6 3.4+1.7 3.4+£1.5
Roasting sesame taste 47+1.1° 4.6+1.2° 3.8+1.2% 3.4+1.3°
Astringent taste 2.2+40.8° 2.6+1.0% 3.4+1.4% 3.9+1.2°
Bitterness 2.0+0.8° 2.7+1.4% 3.1+1.1% 3.8+1.2°
Savory flavor 4.7+1.2N 4.8+1.3 4.6x1.6 41«13

D All values are Mean+S.D.

2 27¢ Different superscripts are significantly different by Duncan's multiple range test at p<0.05.

3 NS Not significant.
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Table 9. Sensory preference results of steamed rib sauce
added with Rehmannia glutinosa preparata concentrate

Rehmannia glutinosa preparata concentrate (%)

0 6 12 18
Color 324127 48+12°  45£12°  4.8+14°
Glossyness 4.5+1.3° 52+412°  53+12°  5.4+1.0°
Flavor 4317V 43414 46£13  4.1£16
Taste 47+1.1% 45413 49+1.0° 3.7+1.2°
Viscosity 43+1.1N  41£15  48+1.0  4.6x12

Overall preference 4.6+1.3"  47+12% 53+0.9° 4.0+1.3°

D All values are MeantS.D.

? b Djifferent superscripts are significantly different by Duncan's
multiple range test at p<0.05.

» NS Not significant.
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