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Production and Heat-Stable Characteristics of Emulsion
Made from Buckwheat Sprout Extracts

Bo-Sook Cha

Department of Food and Nutrition, Suwon Women’s University

ABSTRACT This study analyzed the production and heat stability of an emulsion made from buckwheat sprout
extracts with high rutin content. To obtain high rutin contents, buckwheat was sprouted and the polyphenols and
rutin were extracted from buckwheat sprouts. Concentrated extracts were made into an emulsion using a homo mixer
and hydraulic homogenizer, after which heat stability was analyzed. The polyphenol contents were highest in ground
sprouts grown for 8 days (10.66 mg/g), which was 10 times higher than those of buckwheat seeds. Extraction with
50% ethanol after blanching was the most effective method for obtaining extracts with higher polyphenol content
and rutin content. Extracts were concentrated up to 60% soluble solid content and then emulsified using a homo
mixer and hydraulic homogenizer. Heat stability of the emulsion passed through the hydraulic homogenizer was slightly
higher than that made using the homo mixer. The heat stability of the emulsion was more strongly affected by heating
time than temperature. In conclusion, the buckwheat concentrate emulsion passed through the hydraulic homogenizer

was more heat stable than buckwheat extract alone.
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Table 1. Solvent gradient flow rate for analyzing rutin contents

Time (min) Solvent
0 50% A, 50% B
0~18 100% A, 0% B
18~20 50% A, 50% B
20~22 50% A, 50% B

A: 45% acetonitrile contain 2% acetic acid.
B: water contain 2% acetic acid.
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Table 2. Experimental design for making buckwheat sprout ex-
tract emulsion

Coded variables Process variables

Run
Temperature ~ Time Temperature ~ Time
mer o €O

1 -1 -1 70 2
2 1 -1 90 2
3 -1 1 70 4
4 1 1 90 4
5 0 0 80 3
6 0 0 80 3
7 -0 0 60 3
8 o 0 100 3
9 0 o 80 5
10 0 -0 80 1

5 ooEAe Al P oA d M A 1551

3 AL Al 93] =E4¥ polyphenol
FS St oot T2 S o] &3le] 4 NS
q

32
s
0

g rHA(B)={(oHH] ¥ ¥ polyphenol & —
| A5l o] polyphenol &)/
oA EHH polyphenol 33}x100

7k Als E AE] 2o fo)Ad AL SPSS ZE 1 3(ver
21, IBM Company, Chicago, IL, USA)& o] &-3}o] HAaHE
21 3 Duncan's multiple range testE A A& oW (X
0.05), WHE W EA S Minitab 14 X~ 213 (Minitab Inc.,
State College, PA, USA)S o]&3}o] 41515t

nz

M
ic]
4

Xtoll w2 Mol Zio] Hjm

ol &2 wd FAF 40 goll A Al WS Zh2
of Aozl vy #o] g8 WIEH(%) g A= Table
I gwio] 7hg el 4=&o]
Aol w2 vl o] Zo)i=
cmzE SA43% gEo 2 Table

w =
+ e
m:i = T
Biis
= 1>
= o
¥a

Yol
4 e

N

= l

14

o,

()
o

2L
=
ol
% o
o
=
)
e
[e3
)
ro
=) il
=}
O x o uo

S|

FEL 27 50% ethanol® 95% ethanolS ©]-8-3}¢]
29 FEHOR AYS 3t FH Fo] 7P 2 =
WS gRlskaint. 891 A3 95% ethanolg o] &3l 23

Table 3. Yields of sprouting according to different sprouting
methods

Methods for sprouting Yields of sprouting (%)

289.42+32.12°9%

336.50+43.44°
291.30+27.43°

At incubator

At ground

At sprouting machine
"Mean+SD (n=3).
?Values with different superscript letters are significantly differ-
ent at a=0.05.
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Table 4. The length of buckwheat sprout according to sprouting
periods and methods (Unit: cm)

B
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Table 6. The polyphenol contents according to various sprouting
periods and methods (Unit: mg/g dry basis)

Periods  Sprouting at Sprouting at Sprouting at Periods  Sprouting at  Sprouting at Sprouting at
(days) incubator ground sprouting machine (days) incubator ground sprouting machine
1 0.65+0.33*"7%  0.84+0.36™ 0.10+0.00°* 0 0.99+0.44"?  0.99+0.44° 0.99:0.44°
2 0.93+0.37°" 123045 0.90+0.32" 2 3.47+1.20° 3.04+1.36° 0.88+0.20°
3 1.20+0.17°%  1.88+0.67°" 0.94+0.36°° 4 5.32+1.60° 2.90+1.77° 0.71+0.19°
4 2.08+0.76" 2.97+0.81* 1.05+0.25° 6 8.32+1.20° 5.1243.73° 1.19+0.19"

5 2.32+0.70" 3.43+0.65" 1.90+0.08" 8 - 10.66+5.25" 3.14+0.55"
6 4.58+0.69° 6.52+0.21 2.79+0.27* 0
7 4.72+0.64° 10.91+1.32°* 2.90+0.23* snpeantSh ().
. . - SN . 2 DValues with different superscript letters in the same column
8 - 13.6+0.72 2.99+0.62 are significantly different at 0=0.05.

)Meanﬂ:SD (n=20).

PValues with different superscript letters (a-f) in the same col-
umn are significantly different at a=0.05.

*Values with different superscript letters (A-C) in the same row
are significantly different at 0=0.05.

Table 5. The rutin contents according to extraction methods
(Unit: pg/g)
Extraction solvent
95% ethanol  50% ethanol
95.5+22.90" 613.5+86.50"
111.7+13.00"  890.8+155.70°

Sample treatment methods

Extraction after paste

Extraction the paste after
blanching

Extraction the powder after
blanched and dried sprout

1)MeannleD (n=4).

?Values with different superscript letters in the same column

are significantly different at 0=0.05.

12.341.23 146.5+26.40°

FZ8E AR 50% ethanolS o] &3] %3 ZHo] &
&7 ]%D}(Table 5). 3 FE =& g8 ol wuL
blanching ¥ 3}3}|5}9] 50% ethanolg ©]&3 FE3s+= A
o] 7H¢ E&4 A& &+ AU}t Choung(15)e] wH
A3} 2715 50°C sEazr)el Az T Bajste] 50%

180827 39S o
S9] AgoA & u,
3fste] 50%
890.8 ng/ge =
g gheko] o Wk

ethanol® 50°Coll A vir%’\]ﬂ'%
634.8 pg/golAvkal Wask3itt. o]
2 g Ayl o} Uﬂm% blanching %
ethanol& ©]&3] F&3 ZI Flo
Choung(15)9] A¢ Ax}wc} oF 1.4n) F

oS o OT— /‘ 9}1\(}}\1;]_
Koy dHofl M2 mEs
Zy Apel) wgol whel olst U= Wil k9] polyphenol
S Hludh A3k Table 63 2t} W2S 2l
o]-g3ate] o} A4 2 polyphenol FEFS S48 S
o, WE F2 v 0.99 mg/geln 2¢ T} 49 Fol=
3.47 mg/g, 12.32 mg/gs YEe] W FAY wjR}
64l A4l polyphenol 3&Fe] oF 8uff F7}atql ot o] 71zk
o|F® = wrgol7t WAt Fgo] s skt A7
£ o] -&sto] Wol AAPH R polyphenol & SIS
w 24, 44, 6Y FTo|= 27 0.88 mg/g, 0.71 mg/gl. &

gtat vl

mlm i

Hol Xt} 64 Foll&= 1.19 mg/g, 8Y Fol= 3.14 mg/g
© = polyphenol o] Wd Fx wjrch of 3wz F7}t
SHSAth A7 & o] &-ate] Woldlgls - thE ol WY
501] H] 3] polyphenol &&o] tha L& 7gko] B &
o]-g-3to] Aulgh ol L& ol Y5E = polyphenol
Fe SAYES W, W F2Y = 0.99 mg/g, 2¥, 44
o, 8ol Z+7ZF 3.04 mg/g, 2.90 mg/g, 5.12 mg/g,
10.66 mg/ge. & 89 %o+ w'd E2} polyphenol $t&o]
oF 119 Z7F3tSiTt.
7} dbol Wil uhE

UQL' ml

(o))

4 Ad A

polyphenol &S =
= 7ol

2o

=
o)
=4

v Weel] w2 zpolrh dlon, ZHHH 3 E
polyphenol®] 3&o] F7}et3lal 8UAFE Frol A& e}
Y golx]= AS & = A B Ago] sl A3
A= AW Maeng 5(3)3 Kim 5(18)2 ' ZE X} A

B} o &Aoo A rutin®] o] 10u) o] F7Fstha B
aklan, B AY Apo = wole] 98| polyphenol &

) 7|2 Skl MY FAHL Wol g Fa}o]
L3t Ao FE =k Z2 polyphenol

|
g 234 Ae & 5 Ao

Zk B
= 55T Dol v FEE oHH Azl AHEEAT
ol HAe] ol WY FENe] XY &S HEHAS AME
2] & = FJ5 AL 943} polyphenol &FS 43}
XY 58S S48t
ol W F& FF A9 o dd Az AMSE AR
= AT FrEA = Q%ﬂ"ﬁ oA AgstH hdg slow

P

A frehAl = 43X o
Almax-2070& A}&3}Sit}.
Almax-20702 A AX WAL ~E| 224 HLB Lol
3.80lH oz 2 ke 50%°]tH14,17).

3= homo mixerE S8 & odHES A5 3
3, A= §944 7Z171E FHAA dEAE Az

=
=
th. Homo mixer$}t F2 #2715 242 A1 oEA

|



2,
=1
&
.
i

m{n

ol dA Ax E oHEH 4 A EA 1553

Table 7. Encapsulation effects by comparing of polyphenol con- A3 JAF FE7F Yo T3] Eqhgste] ©@r)tel 2l EH S
tents of buckwheat sprout concentrates according to emulsifying o 7o zAolgtn Soka FAE B ogHae
methods - ' = o ]t U=

YAt BLBEE 0N E AP ACE Lehgria

Emulsifying methods

Polyphenol contents of buckwheat

sprout concentrates (mg/100 g) Homo Hydraulic

=
mixer homogenizer 27 THE 239 S W Az ddde] dxe &
3,719.92+547.19 65.92%  67.77% Zof AlZbe i3k QA S RESRHEA S F3lo] BEFS
B213819 tH(Table 9). llangantileke 5(19)2 R* gko] 2 o]
Table 8. The mean stability of buckwheat concentrate emulsion = 0.80 o] 4 A9 2 Bl o] AFsirtil(good fit of
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Temperature Time o mixer Hydraulic TS AEAY {F94A 72V E S o ddY E OA
°0) (hr) homogenizer ) _ ) )
Adoll o gk vk H A A3d-S JERE R 242 0.82
70 2 67.12 88.52 = e N
90 2 57.37 63.56 9} 0.812 % ol g A mF WhEEARAANA FoldE 94
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Table 9. Polynomial equation calculated by RSM program for stability of buckwheat concentrate emulsion

Response The second order polynomials R’ Pro>F
Y 1=89.7565+0.8302 X temp. — 17.1338xtime — 0.0057 X temp. X
temp. — 0.0110 X time X temp+1.4053 X time X time

Y2=34.3175+3.1939 X temp. — 36.0722 X time — 0.0342 X temp. X
temp.+0.4820 X timextemp. — 1.6976 X time X time

Homo mixer” (Y1) 0.82 0.11

Hydraulic homogenizerz) Y2) 0.81 0.12

l)Stablllty of emulsion passed through homo mixer.
)Stablhty of emulsion passed through hydraulic homogenizer.
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Fig. 1. Surface response diagram for emulsion stability passed through homo mixer (Y1) and hydraulic homogenizer (Y2) upon

heating temperature and times.
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