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Abstract

This study examined the quality characteristics of yanggaeng with rice germ,; it was incorporated into yanggaeng at different levels
(containing 5% rice germ, 10% rice germ, 15% rice germ, and 20% rice germ) based on the total weight of red bean extracts. For
analyzing the quality characteristics of yanggaeng, moisture content, hardness, color, antioxidant activity, total polyphenol content,
reducing sugar, and vitamin E were determined. There was no significant difference in the moisture content and hardness except
in the control. For color, lightness and yellowness of yanggaeng increased as the concentration of the powder was increased, whereas
there was no significant difference in redness. As the rice germ powder was increased, total polyphenol content and antioxidant activity
increased significantly, whereas reducing sugar decreased. Especially, total vitamin E, including isomers, increased as the concentration
of the powder increased from 0.41 mg/100 g to 4.03 mg/100 g. Therefore, it could be possible to develop processed products with
functional snack for yanggaeng prepared by adding 10% rice germ.
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1. A =2 Y A M=

2 Aol ARES B2 AR ERdT AR
(Cheongju, Korea)o| 4] 2020 0] & =74 F A=<= v7dxt
e & A § AETE &5 EEcte] Algtol ARSI
ot FPAZE & = ABE BFF(Daedoo Food, Gunsan,
Korea), $HE L (Myoung Shin-Agar, Yangsan, Korea)i} AEH(CJ
Cheiljedang, Seoul, Korea), AFH(Daesang, Seoul, Korea)y= AR&-5}

(o

s

F7jo] 24 EAN 303

At HlEH EREAS 913t 87 o]/ Al= Merck Co.(Darmstadt,
Germany)o| A G-} 2™, n-hexane, isopropanol, ethyl acetate
+= HPLC 53 °.& Burdick & Jackson Co.(Muskegon, MI, USA)
A, 715k BHEAL oo BRAGS A8t

2. 44 3 FE= M=
Aee A7Iet F782 Table 13 22 ¥igHH|2 Yoon &

(Q018)] S Fuste] AxINGTt. EPY AL A
2 WA e A0 AZAYL, AL o] v
= 2esto] Azsteh HA, A B2 100ToAA 587k
E11, A% & 7148 9 A 7|(Hi-P Poland Sp.z.0.0., Wroclaw,
Poland)=2 43t £L-2 400 um A5 ©]-§3to] B2 &
Dok ARkl F739 Axe 99 2ol S ¥

102} BeiE ¥, Mgt dgo] & Aol=S oF 587t Fol

ftjo

FAH. UmA] 2gE B 91 g0l AR g%
Z E0F T Ft E01A Al 101 B 7HEEI A Al
H e S0l ¥ d2oM BASHEA 43]aL 0] &
2] S F74e ot WHRNM A7t et 29
O Ao ARgstt. 47 A9 § 5 Eejde S5
RS A HslA FEES EVIskeH, Al

= 50 gofl EF5,E 9ol 100 mLE A-25F 5, 300 rpm, 34
SR, 8,000 rpmof| A 20E5-7F YA EE]
(Hanil Science Industrial Co., Ltd, Korea) 2 7roiz}
(Adventec No.2, Tokyo, Japan) & G A3of ARE5}3, &
£ E49o| tisto] 3 ¥ &35t

T

3. pH, =gtz =32 9 g X

g 7R F789Y pHe FEA R 10 mLE F5k9] pH
meter(Sartorius, Goettingen, Germany)= =745} tt. $E2
AOCACEAH(1984)0f whet ARt 7HE RS ARESto] &
AalAct. F789] 7= (hardness)= Texture Analyser(TA.XT2i,
Stable Micro System Ltd., Surrey, UK)S AH&-5}3 0w, F78
9] %0} HOlE 20x20x20 mmo] Afo|R=E Za} Z]7o| 35

Table 1. Formula for yanggaeng with different levels of rice germ powder (g
Samples RGOV RG5 RG10 RGI5 RG20
Red bean paste 300 285 270 255 240
Water 300 300 300 300 300
Rice germs 0 15 30 45 60
Sugar 90 90 90 90 90
Salt 0.2 0.2 0.2 0.2 0.2
Agar 10 10 10 10 10

D Yanggaeng with 0%, 5%, 10%, 15%, and 20% (w/w) rice germ powder based on the total weight of red bean extracts.
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mm@! cylindrical probeS ©]-&dlH o, AL
kgO & 5}, test speed= 1 mm/sec, =4 A& &0]&= 10 mm,
PHELE 50%= st oH, BE SAH2IL 103] ¥ £%
stol 1 W@are AHgstalh

A= A7IsE 4749l Ly &AL dinitrosalicylic
acid(DNS)H2 W5t AR5} th(Luchsinger & Crnesky
1962). 3|43 A|& 200 UL} DNS &9 400 pL2 H7} &
vortex SFFT}. o] A|RE YAHET 3 F 5B = 0 &
23 7 2R5 1 nlg AT oA 28 5 aee
sto] 550 nmol 4 SHEE Zach.
(Sigma-Aldrich, St. Louis, MO, USA) standard curvi
of &Y AF(S At

Z 29+ RS Folin-Ciocalteu's
o] ot &4 6}951\1}(Jan S 2012). =% 50 pLofl 2%
Na,CO; 1 mLE &3sto] 38 HX]5}al, 1IN Folin-Ciocalteu’s
phenol reagent(Sigma-Aldrich) 50 pLE Z3}slo] 14]7F 2H&-
A7l & B3PS EA|(Cary UV-Vis spectrophotometer, Agilent
Technologies, Santa Clara, CA, USA)S ©]-€5}9] 750 nmof| 4]
ST S =45t FEEZ gallic acid(Sigma-Aldrich)
£ AlEolo] AFAES ZHAJ51 AL, mg gallic acid equivalent
(GAE)/g(dry basis)= LERA ATt

O =0
Weg 7R P39 AReg 2752 DPPH StiZ

A% 2 ABTS Stz aAROR Zgsn WA,
1,1-diphenyl-2-picrylhydrazyl(DPPH) 2}t]Zt A4 %52 0.4 mM
DPPH(Sigma-Aldrich) %< &3¢ zlo] 13~1.47} HE&
5|43 & &5 0.2 mLo] DPPH &9 0.8 mLE 7}st &
Mgl 3087 ) # 525 ol FES e
ol B AR HIITo} v M) FHE Aol
£ WEE(%E HEHATHChoi 5 2003).
2,2 -azmo-3-ethlybenzothiazoline-6—su1fonic acid(ABTS) 2}t]
AASL 7.4 mM ABTSE} 2.6 mM potassium persulfate
SHEES ol Sl ABTS Fo 22 A 5 o
8L 735 ol A FHE ol 14157} HER B 52
2(e=3.6x10' M 'em ™ )E o] &3t} ZFFHLSE 54519t} I
A%l ABTS 89 1 mLol| AIZFEE 50 uLZ 7}sto] 3087
Whg A7 FUES 245Uk ABTS 2oiZte] 2752 A
2 A7FTSE RS AbeH] e A9 FRES WEE
2 YehfglthRe 5 1999).
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6. Z4s}ek(Saponification)S 028t I:I|E}I=II E _;_E ol —E—M.
HlEr] E9] 242 HoPHoR & &

|- AAA - = - S8 A=A EIYeEA

o St Park 5 2016). Hok= &71°) Al=E F 1 ¢
3}t 6% pyrogallolS L35 OekE 20 mLE 7[5 & 5E
7} sonication A|7]1L 60% KOHS 8 mL A7}sto] 187 A
7HAE FSASH &710 YAHS A4 ¥ 70T shaking
water bath(BS-21, Lab Companion, Jeiotech, Daejeon, Korea)©]|
A 125 pmO 2 5027 73 A7 T 6] Yzralgl. ol
o FZET9 2% NaCl €9 30 mLE H7}5F93, 0.01%
butylated hydroxytoluene(BHT)0] 3XE3+H ZF&-8-1jj(n-hexane:

ethyl acetate=85:15, v/iv) 20 mLE 7}5t0] T35t & ZHe
7F =S o A5AL HotL, 33] vHE FESto] 4SHS
3|45kqinh AE AL B MgSo7t Z3HE TR E B}
oto] E-Z AAT & 50 mLE H-&5t3ich F-83 2

oA 2 mLE Foto] HAIAR L& A ASH 3 n-hexane
1 mLE 7}o}o] #8355t t}2 0.45 um PTEF syringe filter
(Whatman, Clifton, NJ, USA)Z oj1}slo] HPLC £4 A|g=2
AMg-SFGAT HIEH E £-40f| 0|85 HPLCE
pump(Agilent 1100 series, Agilent Technologies, Santa Clara,
CA, USA)2} &3F7A<7](1260 Infinity, Agilent Technologies,
Santa Clara, CA, USAYS AREoloH, 4 AHLS Merck=
EL¥ LiChrosorb Diol 100 column(5%125 mm, 5 pm, Varian,
CA, USAyS ARSI A9 2%+ 25TE FAISHIL &
TAZE£719) oL excitation 290 nm, emission 320 nmS ©]-&-
sjeic}. olsAke
ARRSF T, 942 1.0 mL/min @ A8 3¢

solvent delivery

+ 1.1% isopropanol®] 3E3ZHE n-hexaneS

FZ 20 L.

7. SHAzE]

22719] A9 104S WD, 1 9] BE AP 3t
B Agstglon] ZAil= Bo+EEHAK(standard deviation,
SD)Z YER It SA A 2li= SPSS(Statistical Package for
the Social Science, Ver 12.0 SPSS INC, Chicago, USA)YE ©]-&
shol BAHEAANOVAYS AN 243t 710] S04
Duncan’s multiple range test2 p<0.05530)|A] HES T}

H, T2, 4= % ST
Yhi= Table 29F e}, WA pHO| 739, A=e0] %iﬂﬂ 1 o
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Table 2. pH, moisture contents, hardness and reducing sugar of yanggaeng with different levels rice germ powder
Samples RGOV RG5 RG10 RGI5 RG20

pH 6.57+0.050° 6.500.030" 6.40+0.090° 6.2120.035° 6.11+0.065°
Moisture content (%) 47.26+1.27 46.11+7.53 46.86+2.45 47.1243.66 45.82+2.72

Hardness (g/cm?) 2,580.44+101.76" 1,946.87£111.51° 1,939.354247.85 1,930.15+138.88" 1,914.19+103.39°
Reducing sugar (%) 2.40+0.05" 2.10£0.02° 1.87+0.06° 1.77+0.04° 1.51+0.04°

Y Yanggaeng with 0%, 5%, 10%, 15%, and 20% (W/w) rice germ powder based on the total weight of red bean extracts.
*dValues with different small letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
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= 2014a) 9@ EH|8] B2 A 7KHan & Chung 2013)3F %
789] A% FARC] FFo] S7IEeE 939 pHe 724
o8 Fache AFE Hol £ A7t s A9E YR
o} ol Aaks 72 22 pHY| YRS AR, &
A R R QA8 pHrE Hopdl dAeS A}a‘l’c‘s}oq &
Alzste7] o weEh. shA, Z571HF(Lee SH
2013y5 H7FFAY Wakee B (Na & Lee 2014>g H71st
9] B 3]F pH7t ke AR A
HEo R e A7 P pEEe Bws 94
e iz 5-20% H7Het AFFoIA 4582~
4726%S JEHTL 52201 Alol= floltt ol vl 5
ool BT AR dzolst =, 712 A
3 A7tasto] ofstd W FHE It 520%S H7kst
of Azt P9 SFHFL ¥ BT HrhHo] SES
£ 990z Zyleitky B 11519 T (Jhee OH 2016), Y

LiYe)
@‘TE

Q) obafolule] Berg H7Ke e B AE ool
2] Buo] Qo] FIHUSE PO RIS 32.78%0]

A 3581%71A] Z7Fgkchal B 3(Choi SH 2015)3}0] 7]&9]
Azt F7bete 77t 7HA L RG] JjolZ A T
2 23S yehdh sHAg otz Yolgg Akt 39l 4
§ 29.5-31.0% R FS Hof A=t {2221 2ol 7t ¢l
AL E 5k ET (Hwang & Lee 2013), ol ofz Yo} 5
A7¥stal tiAl d7she &9 I gelsto] AA|Z Q1
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Bieg H7FHA] g2 U789 7% (hardnessy= 2,580.44
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(Kim 5 2015)& F7koto] A3t ¥ 49 & Fe= £Y
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STt WE(LZHo FHEGRhE o] Bgo] ZAAEE
RoH o2 AT (p<005), AHE @G AR 7]
29l Zjol7t Qleie. 4 W] AL Lo He uf vy
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T RS A ANY 1L0F o) 2O Wk
A A o o) A g HE BB FAw)
4 27k Aeg wekE. ACMIEQ 5 20171 w5
50 BUHNa & Lee 2014 A7HeH F7e] A9, B Ao}
FARPA W, HAE 9 us GeEe s S
g o], QFEAJopd o] &-R-3t ZEF(Park 5 2014a), oF=Y
o}&(Hwang & Lee 2013) ¥ EFH|g] E2(Han & Chung
20132 A7k W] A9 WEel UL fojHoz 7
4310, AUEE 2716 A% vehir

.

3. Wi 9| & BalmiE e U A BN

3 s Eus 9 Fus BHL
Table 4] YR Qich. ¥4, 0] GFL Felsto] A%
° W2 ANASE fYHOR
Z7heto] Wi BAZRQ AT A9 34403 meulott
A=E 20% T-3-3F F7Y(RG20y2 765.69 mg%= 2.24) o]A}
ZFHATHp<0.05). Wi W71 AL 4o B B4,
23 5 ABTS StiZ 2752 BARH 23 Wi g 87}

4 oly

|- AIA - A= - S84 = AEITIEIA

SHA] 92 tR2 A7} 38.22%% 7P ROkAL, BeE AvHd
2 Qolgog Z7lsto] RG5(5% B H7FE) 54.62%,
RG10 69.27%, RG15 76.30% 2 RG20 80.08%= et E
ot 4u] B2 F5% 94739 DPPH v Z 27 5% Aw2
ol S7HErE Yo RE Fete Ao UEETh
Wu 5(2018)9] Ao A ot Be H7F AYE A& 5}od
FARIR S ZARE 23, ABTS 2tz &2AGE Awd
71t HpAp7L Aol fle At Hlgf foF 0w w2
235 UE 2 dA7Z2nel 593 2d9E YeERARL
Wu 5(2018)9] AolA & EH=9 goll= Aol 7t ¢l
= A2 E Yety Aolgt 23E Ut & thE A7
A Au)et Wu)E {78 E FEte] F ETHE, YR
olt, e Ak 9 SIS BluSklE W, Be
HolA ¥iu|Hok= dnjoA fojHo=s w4 HEKim 5
2010)=]0] Hi-RE Eot= w|7do] kel &Aool w= AL
ATt A2 waEoh Aeo] E4ste YUY 42
A& AFstalzol B Fx F o 2% = E AFAISHAT,
A Aol o] S dy) 284 HIEH A E 9 &
d HEHl BR 9 At eAlE 59 f-&AESE 55t
Al 7HAAL = L2 FFYoItH(Choi 5 2000; Ko 5 2003).
ERL ofm| Al 5 2hol4l, s|AEd, WElE 29 Porof
HeA} d, v dgS S/AECE St F71E 2 7%
Z/d-fr(Rondanelli 5 2019)%= $HF-5ko] o] TRt IFA

Table 3. Color value of yanggaeng with different levels of rice germ powder

Samples L value a value b value
RGOV 15.70+0.78° 10.81+0.51 5.61+0.64°
RG5 24.17+0.83¢ 10.74+0.32 7.37+0.38¢
RGI10 27.00+1.68° 11.29+0.31 9.34+0.35°
RG15 29.98+0.20° 11.40+0.23 10.85+0.47°
RG20 33.07+0.80 10.85+0.32 11.74+0.27°

Y Yanggaeng with 0%, 5%, 10%, 15%, and 20%(w/w) rice germ powder based on the total weight of red bean extracts.
“*Values with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).

Table 4. Total polyphenol and antioxidant activities of yanggaeng with different levels rice germ powder

Total polyphenol content (mg%)

ABTS radical scavenging activity (%)

DPPH radical scavenging activity (%)

RGOV 344.03+8.78°
RG5 439.97+18.66°
RG10 575.33+1.94°
RGI5 639.44+23.13
RG20 765.69+11.02°

38.22+0.71° 65.97+1.51°
54.62+1.01¢ 73.66+0.64
69.27+0.53° 84.97+0.94°
76.304£0.42° 87.53+1.55°
80.08+0.80° 89.02::0.38°

' Yanggaeng with 0%, 5%, 10%, 15%, and 20%(w/w) rice germ powder based on the total weight of red bean extracts.
**Values with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).
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Y, Y BEAXA stollA 20% Bes M7 48
(RG20)2] A =nFE 192 Fig. 1B} ). A AHAof EA st
L vyl E O]H A| % a-tocopherol, a-tocotrienol, 3-tocopherol,
1 y-tocotrienol = 5717} AZ&E91 1, B-tocotrienol,
8-tocopherol & S-tocotrienols= AEE A YTH(Table 5). &

w2 gerde AW o) vE B B4 AT, RE AR
of| A a-tocopherol-2 HEE 1, A& dFo] ZU1d4-=E
oA 08 F7tsto] e FH7H2] %5 0.07 mg/100 go]
o} Hizo] Z71E4E Hoft} B 20% 22k RG20
9] A9+= 2.90 mg/100 g = tjF7-of B|sf °F 398 F7}st
£ SR Yepthpe005). 3 B ArlelA RS gz
T F7J9] Ao vlE E 87119] o]AA| =] a-tocopherol
3} y- tocopherol F7HAE A% AEH O}, Biro] Fafol
Z7Vete2 o)A 7l ol RGSS] A=
T} y-tocotrienole] F7F2 HAEEH YL, Y R] A oA =
B-tocopherol7}A] A& T o] Ai=of+= H]E}I E o] A A7} 574
e EASHE AL & 47t USLOH, A e AT A
Y3t GlolElot BUT AT ehdeh. £, e A
A HAEER 2 B-tocotrienol, §-tocopherol ¥ §-tocotrienol
o[ JAAHE AlFFAAE HE F7ol E2AI5HA] k2 AL
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Fig. 1. Analytical HPLC chromatogram of vitamin E
standard (A) and 20% yanggaeng with 20% (w/w) rice
germ powder (B).

RG10 2.10 mg/100 g, RG15 3.02 mg/100 g & RG209] H9-=
4.03 mg/100 g7}A] F7ksto] 2o ]l RG20-2> <F 1044
7V S7FsHAT ol P ‘1“31 AE" olZAE a-

BLo H7VeH4E Q¥4 Solut, RG5E 1.12 mg/100 g, tocopherol©] 2131, y-tocotrienol®] 3¢ 71 A EgE o] QL
Table 5. The vitamin E contents of yanggaeng with different levels of rice germ powder (mg/100 g)
Sample RGOV RG5 RG10 RG15 RG20 Rice germ
a-Tocopherol 0.07+0.00° 0.60+0.01¢ 1.35+0.00° 2.12+0.00° 2.9040.06° 45.94+0.98
a-Tocotrienol 2 0.10£0.01° 0.1620.10° 0.16:0.00™ 0.2020.00° 2.760.04
B-Tocopherol - - 0.1020.00° 0.18+0.00° 0.27+0.01° 2.44+0.05

B-Tocotrienol - - - - -
y-Tocopherol 0.34+0.05¢ 0.38+0.01¢ 0.4420.00° 0.49+0.00° 0.5620.00° 1.430.02
y-Tocotrienol - 0.04+0.01° 0.0520.00° 0.07+0.00° 0.10£0.01° 1.08+0.02
6-Tocopherol - - - - -
6-Tocotrienol - - - - -
Total 0.41 1.12 2.10 3.02 4.03 53.65

' Yanggaeng with 0%, 5%, 10%, 15%, and 20% (w/w) rice germ powder based on the total weight of red bean extracts.

2 Not detected.

**Values with different small letters within a row are significantly different by Duncan’s multiple range test (p<0.05).
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AT Ko 5(2003)2] A7-of|A] B0l EA|st= HIEI EQ|
o]’gA F a-tocopherolo] 7Hg 2 TS UEHAT L Hi1
(3157 mg/100g)ste] & ALt FARRE AXAAT, 8-
tocopherol T=+= S-tocotrienol O] A7} ¥ dFo|x|et AEH
thal st} 2 Atehs Aolgt 43S UERt Rondanelli
5(2019)9] Aol A& B2 HIEH E(S-tocopherol 2 ©[2)<]
oFo] 31.9 mg/100 g 7HF HEHTAL Hilsto] & A9}
SARE HIE AR Hie] ojsshy Hue R4
EokE AT A= 11.96 mg/100 g9 a-tocopherolo] HEE]
ATt B 1ste] B AL ATIO] 4594 m/100 gHTh OF 4]
7V AA A&e] HATH(Choi 5 2000). 2224208 e
L o] Wkl oA Solslol o ol 3
3 I1RES A2 Yol ST 5 7154 14 A%
7t 7Fed AL wEn. ohgt Aeo] EAsk= H|E
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PYE} ol & X ogdo] A A% WA vlekdl E o
ol °F 90% F& Eol=rhal Eil(Ko 5 2003)5t0] Aeo
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S giste] L7 &40 HY 4 Yt A 2
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