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Isolation of Antioxidative Components of Perillae semen

Yong-Jae Kim, Choong-Ki Kim and Yong-Ju Kwon
Department of Food Science & Technology, Chonbuk National University

Abstract

Free phenolic acids (FPA), soluble phenolic acid esters (SPA) and insoluble-bound phenolic acids (IPA) were
extracted from defatted Perillae semen flour and the antioxidative components in FPA extract was separated
by column chromatography and HPLC. Total phenolic content of defatted Perillae semen flour was 0.38% as
chlorogenic acid and each percent ratio of the content of FPA, SPA and IPA to total phenolic content was 71.
1%, 15.8% and 13.1%, respectively. The antioxidative activity was compared by measuring of electron donat-
ing ability (EDA) and thiobarbituric acid value (linoleic acid substrates). The FPA extract was showed the
highest antioxidative activity among the three kinds of phenolic extracts. The FPA extract showing the
highest antioxidative activity was separated by silica gel column chromatography and then the separated frac-
tions were compared in terms of antioxidative activity. The fractions of acetone : methanol (8 : 2) showing the
highest antioxidative activity was further separated by HPLC. Five fractions (F-I, F-II, F-III, F-IV and F-V)
were observed on the HPLC chromatogram and F-I fraction showed the highest antioxidative activity.
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Effects of Gums, Fats and Glutens Adding on Processing
and Quality of Milled Rice Bread
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Abstract

Fermentation and morphological characteristics of rice bread baked with gums, lipids, and glutens added
dough were investigated to establish the standard recipe for rice bread processing. All gum-type additives led
to successful formation of rice bread. Hydroxypropyl-methyl-cellulose among tested gums showed the best
volume expansion and successful formation of rice bread. Addition of vegetable oils gave better effect on in-
creasing the specific loaf volume and tenderness of rice bread than addition of the solid-type lipids such as
margarin and lard during rice bread processing. Dry heating during baking of the rice bread gave more desir-
able effect on specific gravity of rice bread than wet heating. High-amylose rices such as Suweonjo, AC 27,
and IR 44 showed better formation of rice bread in the case of adding 3% hydroxypropyl-methyl-cellulose,
while Suweon 230 and Pusa-33-30 showed slightly better formation of rice bread in the case of adding the
gluten and strong hard flour. The glutinous rice Hangangchalbyeo failed to the formation of rice bread in
both cases of adding 3% hydroxypropyl-methyl-cellulose and the gluten and hard flour.
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Table 1. Effect of gums on expansion of batters and
specific volume of rice bread

Conc. of Expagsion Specific loaf
Gums gums (%) ratio volume
of dough (mL/g)
Hydroxypropyl-

methyl-cellulose 1.5 3.69° 4.09"
Guar gum 1.0 1.56° 1.41°
Locust bean gum 1.5 2.35° 207
Carrageenan 1.0 1.55° 1.40°
Xanthan Gum 1.0 1.33° 1.40°
Sericinl) 1.5 2.06" 1.47°
Gelatin1) 1.5 1.72% 1.54°
Agar 1.0 2.16" 1.79"

“*Values with different superscript on the same column are
significantly different (p<0.05).

"Sericin and gelatin are not gums but proteins forming gel
when swelled in water.
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Fig. 1. Effect of gums on rice bread.

Table 2. Effect of increasing amounts of 4000 cp hydr-
oxypropyl-methyl-cellulose in rice bread on expantion
ratio of batter and specific loaf volume of rice bread

Hydroxypropyl-  Expansion ratio Specific loaf
methyl cellulose (%) of dough volume (ml/g)
1.0 2.45° 267
1.5 3.69° 4.09°
3.0 3.81° 4.49°
4.5 3.64° 4.25°

**Values with different superscript on the same column are
significantly different (p<0.05).

Fig. 3. Effect of hydroxypropyl-methyl-cellulose level
on rice bread.
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Table 3. Comparison of specific gravity of rice bread
among different mixing times

Specific gravity (cm’/g)

Mixing times

Dry heating Wet heating
30 1.29° 1.04°
50 1.44™ 1.18
100 1.46™ 1.24%
200 1.66% 1.25"
300 1.98 1.43°
500 1.78% 1.77°

**Values with different superscript on the same column are
significantly different (p<0.05).
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Fig. 4. Varietal difference in sectional status of rice
bread added with hydroxypropyl-methyl-cellulose.
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Fig. 5. Varietal difference in sectional status of rice
bread added with gluten and hard flour.
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Fig. 1. The schematic diagram of the preparation of
defatted Perillae semen flour.
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gel 60 (70~230 mesh, Merk+}) 10 g2 acetone 2.2 &
w27 £213} column (2 cm LD. x 30 cm)oll F-32HA]71
& acetone : methanol &v]A)2] v]&-8& 10:0, 8:2, 6:
4,4:6,2:8 0:102 23} 0.7~1.0 mL/min £5<%
2 Z+zt 50 mLA B33 o} 7} 322 methanolo]]
Salstol RS AT

HPLCel| 2J3F 34ksiAd8e] E&]= column chro-
matographyell 2]&)4] #2]% acetone : methanol 4-v|
A8l 7 233 AR 7b 7oA vehd 8
2 2S5 0.45 um membrane filter2 o{3}§+ ¥ HPLC
(KNAUER TYPE 364, Germany)Z £2]3}¢it}. o]dj
column-2 Eurospher 100-Cy; (4.0 mm LD.Xx 250 mm),
£ %= ambient, mobile phase= acetonitrile : water : a-
cetic acid (12:87:1, viww)E AH2-3le] 3 mL/min]
H4ro g L&A UV/VIS detectorE AHE-31e] 254
nmel| 4] chart speed 2.0 mm/min®] =710 2 §3}%]
t}. r£3}, HPLC chromatogram AbollA] B2]€ z 32
& w5l PuBRAE 2R

HXIZ0isof o5t sitsigd £F

) 2}-3-03 = (Electron donating ability, EDAY Blois®
o 7} 0] upe WA el 2B 2, AR 02
mLel 1x10* M 1,1-diphenyl-2-picrylhydrazyl (DPPH)-2-
}(99.9% methanole)] §-3]) 2.8 mLE 7}3+ & 10%7t
Aedgh o 1087 ve-A1A 525 nmof| A FR=2
AT 245} ol AT T ARUIATF
o} WA R ol HEERI FAS}
ot

A-B

EDA(%)= X 100

PEPESE £Ad
SR EERERETAS

TBAZol 2fst Bt -

TBAZH-E Mitsuda 53} Sidwell 5®2] upy-& 3
Z35}o] o}-g-3) zho) A8t &, 0.1 M phosphate
buffer (pH 7.0)2} ethanol& 4:12 EZF Lol
linoleic acidE 0.03 Mo] =2 Hrlsle] J|A LYo

2 3ot o] 7)A49 20mLe] 0.1 M phosphate
buffer (pH 7.0) 19.2 mL, 1%2] Z} x| Z.9 0.8 mL (200
ppm)yE M7 F 40+ 1°CE FAlE= 3H&7]A] A
& Aetslo] At HA1H L2 TBARNS 43
of 34kl S vl Zalsdch &4 wbEE A15Y 20
mLel] 35% trichloroacetic acid 1.0 mL, 0.75% TBAA]
e 2.0 mL-Z 7}3F v} 303254 A AA 95°C 4
Aboll A} 40859k ubg A F ek whgo] Ed ¥ A7t
A Wz}A)A acetic acid 1.0 mL, chloroform 2.0 mLE
7¥skaz, ©hA] AleRalg]l F 3,000 ipmefl A SEE<E
Aldegl obg 2 A59Y FBEE 532mollAM &
#}3lo o] & TBAZLL.Z 3ot

ot 3§ DE

Phenold 2& 2| &2t

2 4A} @R A gl &3 FPA, SPA 2 IPA 3
el 2] phenolXd E2&2] §akL- chlorogenic acidg ¥F
EA235lo] 235 FA3h= Table 13} Zg)ch

AnAt DA A ol A $E3F A7} 3ef2] phenol
A EA e At gA A B HEE R 242} 0.27,
0.06 ¥ 0.05%°]1%] 2™, & phenold] EA4o| gt A
7}2] 3ef2] phenolid B3 o] AR|3= vlE&-2 FPA
£220] 71.1%, SPA 2&80] 158% ¥ IPA 2%
o] 13.1%% FPAQ] 3l2ko] SPAS} IPAS] §Haknc) 4
3] g@gtel. ol2dt Axe &R] BN &
& Al7EA] Feje] phenold AT 1 kel Aol
7} glont wlsedt Agolsirt. 9, ApaAlel ot
phenoly £3o] Zgtake 051%2 E712] 0.83%%

= Aol ot} A9 027%, HF9] 0.32%H k=
SEeh.

HAIZoisol 2 gaslgdel v
A}t A A Bl A &3 FPA, SPA B IPA ¥E)|
] phenoly £33} BHA, BHT2}9| sHiisidAdg A

Table 1. Contents of each type of phenolic acids in the
phenolic extracts from defatted Perillae semen flour

Phenolic content

g/50 g defatted

Phenolic acid type whole Perillae

Perillae semen” semen (%)
Free acids 0.27 0.36
Soluble esters 0.06 0.08
Insoluble-bound acid 0.05 0.07
Total 0.38 0.51

YPhenolic content as chlorogenic acid.




Table 2. Electron donating ability (EDA) of BHA, BHT
and phenolic extracts from defatted Perillee semen
flour

Electron donating ability (%)

Sample
100 ppm
FPA" 93.0
SPA? 86.2
IPA” 87.5
BHA 82.5
BHT 76.2

YFPA.: free phenolic acids.
“SPA: soluble phenolic acid esters.
PIPA: insoluble-bound phenolic acids.

AFgodeS SA 3] w2y A 3= Table 29} o)t

Ap5Ab BA A RellA] 27 Al7E2] e phenol
A &4 7H7} 100 ppm# DPPHE-Holl 713 F A
2558 FA 3] AL v wElE Af
FPA7} 93.0%% 7V & st & vehd o,
SPAS} IPAE 86.2%, 87.5%% 3HAtst&dAde] &4
eyl 7F 258 BHA (82.5%), BHT (76.2%)%.r}
#Ade] o A vieptond, BHAZ} BHT RO} &40)
EA viebd 712 Kurechi 52 o7 Asje} A5
4 HelFgel 53], FPAS| 7-$- DPPHE- 7}
& F- 4o] AAT chielle FH=S] Wby} Aol
ol FPAdl = 25 Foiste eHol 23t £ &

Ashe A ow A7hs odck.

TBAZLO| 2|5t &Hétstatol v

AbaAb B Al RollA] 3Z3F FPA, SPA 2 IPA 3
el2] phenol’d B33 BHA, BHT=}9] &alslgAd-S
linoleic acidE )28 0 2a}o] A|7}e] # )] ule
TBAZLS] WisE 2438l v]|2g A7~= Fig. 29} 2
ket

A7Ex] #ele] phenold EA9 i AS
TBAZL2 2 v w3t A= Axlge 5o ® vt A
e} ef7t ch2 A veldrl &, FPAS] d4tstaRAd o]
71 E=A vebd AL 32 7 ekelg] et 2t phenol
A BAle] aslgA 5L AY v|slgoed,
BHA¢} BHT®| H4bst&iAd-S 7+ phenold £4¢] 3}
Abstgd vl o FA Jebdoh oleizte Az=
phenol7]2] OH7|7} DPPH&-Yol] &2]3H= 2 =it
213} linoleic acid®] 413+ Q3] A == A+ 2]
Zhol| 2Hg-3}= Ao] wlFole} Ao,
Column chromatographyoll 2|3t &Ataty Rl &
2 o &l

7

i3

TBA(OD, 532nm)

1 L L

24 2
Time(hrs)

Fig. 2. Changes of the TBA value of linoleic acid sub-
strates containing BHA, BHT and phenolic extracts
from defatted Perillae semen flour during storage at
40°C. 200 ppm of each sample was used for the measure-
ment. O—CO: control, A—aA: free phenolic acids, M—M:
soluble phenolic acid esters, @—@: insoluble-bound phe-
nolic acids, C—{J: BHA, A—~\: BHT.
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Table 3. Electron donating ability (EDA) of the frac-
tions of free phenolic acids separated by silica gel
column chromatography

Solvent mixture Electron donating ability (%)

acetone : methanol 100 ppm

—

(=N SR e e <)
-0 N D

6

53.7
89.4
85.1
773
63.2
0 422

ApaAbA| EEH Fgakstd 2SRty s
HAAbgedg Aol kst @Ado] 71k A Yepd
FPA %% %% silica gel columnel| F2A|7l &
cetone : methanol S Al 2 B2 slic}. 2t XL 100
ppm#| 3713l DPPHE-N-& 7[AR 3l Hz}-g-
o= %38 A= Table 33 ZEghet.

Ha)gl 2} B B2 jcetone : methanol®] 1]7} 823l
B2) Ar}Fodzo] 89.4%%2 1A T& dALEEA

a-

[RC) 4

S vlehy oo, acetone : methanol®] B]7} 6:42] 3 &
w3t 851%2] =& IS ehiigict olF
shatslgt o] 7haF A vebd acetone : methanol 2]
H)7} 8:221 ERel| gaksteAd o] g Edo] EA)3}

Ao 2 A7iw]e] HPLCe o]s}e] apabsid v 3

HPLCol| o8t ghatstd 2ol 22 3 &2l
Column chromatographyol] 2]s) Rzl 7z} &3
3}abslgiado) 71k =A vleld acetone : methanol 9]
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Fig. 3. HPLC chromatogram of the antioxidative com-
ponents in free phenolic acids from defatted Perillae se-
men flour.

Table 4. Electron donating ability (EDA) of the an-
tioxidative components separated by HPLC

Electron donating ability (%)

Fractions
10 pg
F-1 221
F-II 29
F-1II 6.0
E-IV 6.3
F-V 6.7

"]z} 8:29] £-E 045 uym membrane filter 2 o] 2}5}
o] HPLCZ 2|38} chromatogram Fig. 37} Zgto
o], HPLCY| 23] #eid 7t &8 #3, 53¢ %
10 ug® Ar}ated Aol & 34T Z3e Table
4} Zgket.

HPLC chromatogramAtell#] F-1, F-II, F-III, F-IV %
F-ve] #AZa gio] Relsgled, ol &
27} gAsel SRS WA A5 F1 Y
2o Aapgoise] 221%2 M 2 S
Ve gdct. i, gabsiailo] sk A vrehd F-
1 859 ¥ 5 30ug, 100 ugo2 F7HAA 413}
R4S 295E 74 Table SelA| B wpsh 20|
kst o] Zrtsls 7o 2 Mol FI 8 3o 34t
HEAE el 79 ¥ EAste Res F

Table 5. Electron donating ability (EDA) of the F-I
fraction separated by HPLC

Electron donating ability (%)
30 ug 100 pg
F-I 61.4 90.6

Fraction

Ak @Al F1 3o EAsH a5 2ol
F o AR R A AT AaeFol 3k,

2 %

A} 222 ‘%_}Z]/‘]EE—‘?—E'] FPA, SPA % IPA 3 &) 9]
phenolld EA-E F&3} o] ol atsi A o] 714 7}
g FPA 4%%011 EAste BAE RS column
chromatography = HPLCol| 2]3le] -g]3}eic).
Chlorogenic acidZ EFEA 235te] 243 &A9 2}
A2}l -5-Fe] 9l phenolAd AL EFeke 0.
38% 431, 3 phenolkl 533 FPA, SPA ¥ IPA 3
o) Ax|sh= vl 71.1%, 15.8% 9 13.1%Ach
M7}2 ele] phenoldd EA2] ABAIE elec-
tron donating ability (EDA)®} linoleic acidZ 7)A &
3to] TBAZLE &7 5he] wialel & 7% FPA &
ol 71 =& SRS Vgt atkslg
Aol 7H A vehd FPA FEFES silica gel
column chromatography 2 #3|3}o] 3}ALS}&A)-2- w)
2%k 27} acetone : methanol®] B]7} 8:291 3 E-oll4]
7V E& dAEEAAL Vel dhaksiaiAd o)
7 =od g82-& HPLCH &3t ¥aigt Ax
HPLC chromatogram A}el|4} 57}A] A1 82 & 3ol
FHEoH, o|F HES FIsed B E
w523 At B 8] /Mt £& st & et
Wil
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