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Abstract

This study aimed to find an effective preservation method of lotus leaves for the preparation of lotus-leaf Yakju
throughout the year. The characteristics of Yakju containing lotus leaves pretreated by blanching, steaming, roasting,
and drying were investigated in this study. The chemical properties of Yalju (pH, amino acidity, alcohol content,
and volatile acid content) were significantly different for all treatments, except for the total acid content. The polyphenol
content ranging from 315.89 to 462.63 ppm (p<0.05) was significantly different depending on pretreatment method
L color value for Yalju was not significantly different all treatments, while a value was significantly different
in Yakju containing frozen stored leaves after pretreatment. The b value was lowest for the blanching treatment,
and was significantly different for all treatments. Among the organic acids present in Yakju, the oxalic, citric, and
malic acid contents were significantly different for all treatments. In sensory evaluation, lotus-leaf Yakjus containing
fresh leaves and dried leaves were preferred to the others in color and flavor among Yakjus prepared with lotus
leaves before cold storage. However, among the Yakjus prepared with lotus leaves after cold storage, that containing
blanched leaves was preferred to the others in terms of flavor, taste, and overall acceptability.

Key words : Yakju, lotus leaf, pretreated, quality

M OB

Sejutete] AEFol= il wet £ of Fo
thekal <o) EAIsth(1). o] & FFE o WS
A8 2 5l F2Eo2 UFAA wE w2x d3L =5}
13%°18t= gl A2 otk FFE B9 PiA
2 95 FoE 75 59 ngEe] o3 a4 o3
/\g/ﬂg]__ l?_, o}u]u/\]- o] up iy} 3uky] EnjaR
2 ey B ol Aol drhe4). #H2el 117
28 BAJo] FopIWA pAl] Yot el £E ¥ AR
2 289 A5 FRARe] Be) o FolAm Sl

*Corresponding author. E-mail : jst@korea.kr

Phone : 82-63-238-3615, Fax : 82-63-238-3843

Received 1 December 2015; Revised 4 February 2016;
Accepted 5 February 2016.

Copyright (©) The Korean Society of Food Preservation. All
rights reserved.

t@4) olge F Az o BuHy T &=
A7 e =55 & & Ue Aoz HuFdrt

3.

A(Nelumbo nucifera)= A} thdA F22 A%, 5
Z AR gz g B 2o Y] ExHo] 9t} 53|
M QS BRA(FER R HFse] PR o] 83 %
on Sl AYL n e da, Az 03_@., A=t
% 5% 48 3 okgom Ue) AHgsta dlrkse) ol 3o
A2 A= alkaloid 43, ﬂ’\@r H] E‘r‘” e
o] =(flavonoide) & "/}ohﬂ‘ /xg;/]ﬁ- A Ai= sk o
(78). AL oz e AF
o olele] 7|54 gt ?i? =
o] bAoA Z2H10,11), A %—%%ﬂ dot A 7K(12)
So| gt} wak Hde AYS o] g3t
So] $3Ea g o E.T_’E]S’i‘;}(llm)-

ojgo] AUL K83 Aaz FEF I Jlon, FF o
Al A= HS o S Zioi T A o] wt

- 204 -



Quality characteristics of Yakju containing pretreated lotus leaves 205

A9 o84 FHE ¢ AZE 8 FF0] 27H D
sith. e A9 A A7E @ Qo] 3717
HBY 5 JE Aol 8 A9 B84 A7
H% " gow Yddt

AREAEE 58 TR £, SH4EI} 2L 42
YEL ASHEE Aol 45 Fol Fdo| Wabl it
(15). olel A BT AP BolE AT SR

lﬂ

Hx]7], §, AZ 5] ARedt) FEolU A4aE A4St
7] Ao Fe A7F 1L 7fdsle] =R Al BEE A
g B2 AFAEE mole AAE 7=l vlA
71eK16) 2k AlZA] AL B2l ), 2ut, wauty) g

alelA) e Prle a7 m 7lgd o8 AR
g2 YA A 71 548S ST EH o] fEHE Hex

2(17), 2 HolA 3l 3P o G5 2 Azt
o|th(18). w3k, Az S AAGE 2oz nAYE
o} Fel o WA WA BN AHAE P
72 P godshvd 4327 5 o] FTH19).
kR Qb&; YoIe FAS BEYNI| L 2AS
. 1:247.” st Aol FUE AAH] S84 ghas).

?LOWL oFgo] AF LS 8l Al A
< ﬂﬁ?& ofo] FAEAES Fogtoan) Aok Az

= O
of Age dde] AAEE LotEuat st

AN B
2 g A8 AQe WAYoR FYE AFY B
BANN 89 Fol 3 A AL 4F A2

A AE A7 % FdoA A FAHFTS ARSI S
H, WIEAZE  NFTFF(1000sp/g,
Hwaseong, Korea)=, S5 Saccaromyces cerevisiae(La

gt

Korea enzyme,

Parisienne S.I. Lesaffre, France)S
ool &z

24 2|
dele A AR BRale] Asath AR A
S AAY T WERBC00)} AHE, ERlE d9S

9
)

S

(¢

WERT F ALE Sof ARESRz PHolT A WA 1A
o Wont d9e st o e Wl AF B2
AR D DAL 1-2 em2 A 27} A7), §8,

AxAEE itk HIA7] Aele B =M 2023t A
g F AW Aol dAssla, e ARle o
120~150°CellM 3323t A 2] F Feel A dasiinh 1z
Al 40| Ax7]dA 122413 HA 02 o] FHA
4873 AZ2AZIT ojuf APlehA] @2 As e = 8
Atk oA M@ A B BT FghE AH W (PE 0.1

mm)°] g0} -10 T YEHEH00L)staA AHE-sHiH

FRlA o RE 12 emE AE S AUS YEAR
(10C 9093 £ = a5 Al HAAY FAY 2~"HA 2
T Aglste] AR&SHATE HX| 7Y H32 A glskA] ¥
st Yedds -49} o H”ﬂ—i A elate] A8l
1 A E BE V& 30270 A v 2o
A gzt % ALgsss
ok o

AdoFF= & 1 kgoll thote] N5 30 g, X 0.6
g %2 Li 15+ ©+25ke] 257 incubator(VS-1203PFHLN,
Vision Scientific, Co., Ltd., Daejeon, Korea)ol| 4] & 3}%]
O ol F, WEA 9 UET AUL gefsiel A2
Ads Ha T tate] AAVIE 5% Hol T 1081t
L EAIZT o] 2 A sto] A kFrE do] =™ 40~60
mesh =0 W Y11 2tsto] o Fste] 2| 28k

=] 3

Dl-l

Lil

pH 4

AAeko] pHE pH meter(Beckman, Model 115PD,
Istek Co., Seoul, Korea) 2 =% 3} 1, 4k Yk
A& 10 mLE AH7tZels~=o] ¥ 0.1 N NaOHZ pH
8271 2 w7k SRSt 1 ke st ditste

-

1o %2
O

“.4

=
AAFF A= 100 SR 2 W@z ]l Azt
dote] SHAS 2F 80 mLoV0 w31 100 mL7HA 25
L3ttt SRS & 233 v FHAE AEst
e o3 TR %E SIIEQRO)EA 15CE BAst

oz Yeplsith

sun Yy
AQepre] e BAG ZHY 30 mLE Hsle] Az

H

Ze}~Fo] Y1 001 N NaOHE pH 827} 2 wj71x] %3}
Axste] 4H]E 001 N NaOHS 2AFo 2 Fhalslo] HA|
SFATH21).

ofo| e

A ekFo] op| A= AR 10 mLE 100 mL AHE
ghaFel| F3 ok, Hls g9l AA 9 2~3W-2-S te)
o 0.1 N NaOH 4o 2 g2 FgAo] g uj7}#] 1%
gt o7lell =LY 89 5 mLE Fo o] Aol
oA gtk thA] 0.1 N NaOH €4 o= gle EZ o]
Ug wj7hA] A sted aHE G| oFE o eitER
FEAIBFATHR0).

& Ealuls o

Jung 5(22)°] &Rl whet

re
Ko
12
N
>
il
p
=)
[\S]



ok

206

M sodium acetate(pH 1.0) &54< 9 mLE ¥°] 2 mm
celle] il 280 nmol|A4] UV-visible spectrophotometer
(JP/U-2000 spectrophotometer, Hitachi Ltd, Tokyo, Japan)=
St & Eeluls &S gallic acid FF8&Y A

ez gibsto]l Yepfigith

M
Aokzro] M= AZA| (Hunterlab Ultra Scan Pro,

Reston, VA, USA)Z ©|-8-3to] ™ =(lightness, L), 2=

(redness, a) 2 2 = (yellowness, b)gk-& =74 skl YER)

At

208t
HAAUSFF 1 mLE SHTE 59 3|46t niEAEH 3}
AMAE AASH] $18te] Sep-pak(Oasis HLB 60 pm
Waters, Milford, Massachusetts, USA) %
membrane filter(nylon, 0.22 um, Merck Millipore Co.
Damstadt, Germany) 2 o 7}8}e] HPLC(LC-20A, Shimazu,
Kyoto, Japan)E ©]-8-3I%1 2™ post column'dH & AHE-5]
BAEgth 248 columne KC-811(300 mmx8 mm,
Shodex, Tokyo, Japan)= AF83}% oM, o542 3 mM
perchloric acid® < 0.8 mL/min, column oven &% 63T,
injection volume 10 ULZ 3} t) £ &2 vH5-8-94(0.2
mM bromothymol blue, 15 mM Na,HPOq, 2 mM NaOH)3}
188 T UV 440 nmel 4 ZEH3ch. oo W-g-Ele)
flow ratet 1.0 mL/min, ¥+-3-2 =+ 30C= 3}ttt

Catridge,

A FAGTESE A AR3E AT (2016)

= T8k ol AR A7 1085 HeR Al
o 71zte] tisted zApetslom, 7 Aed A, g, ot
2 AANEARL 75l Tste] gpsiria dekes A2
VIE AdEsA stk 7 Aeld 7187de & AE Thes
o3l thet Ae S WEas Yehlle ts-sw W
=AM dus aZE mdsiith

EANE
BE HelH e 33 ks S, i+ HET
2 FEASIITE A2 SPSS ZE % 120u% HAe o
&3to] LA q(One-way ANOVA)#} A| 27t fro
‘L 2ol 7t 9L 7%, a=0.05 $FolA Duncan®] t51 ¢
A& AAsAT

r&;
_ﬂ;

o

HAa| 2y
Az WHE A
AL Table 13} 71%"/} +=t8l9] pH= W =,
83 84 Fo| VR pH7t B AolE 5] Fat
o o3 edo| =] 45, pH7t UF 2 A¥
Atn| 2 Qlsf FHe] F4o] 93td ¢ glE g9lo] & &
ATH23). WE AT A& ZdElg A =
4.66~4.77 Ato| 2 WE AT AUd& /A &
pHZ} 4772 7V =3 g 279 v A+

H{ oF
H =

Table 1. Properties of Yakju containing lotus leaves pretreated differently before and after cold storage

Pretreatment Total acid Amino acidity Alcohol -
methods pH %, Wiv) (L) %, W) Volatile acid (mg/L)

Fresh 4.77£0.06™ 0.57+0.02 445+001° 16.60+0.10° 41.93+147"
Before Blanching 4.66:0.01° 0.5840.01 428+0.11° 1627+0.12° 33474061
Stf)‘;;‘;e Roasting 467001 0.59001 401£0.11° 17.00£0.30" 4187+081°
Drying 4.69+0.01° 0.57+0.02 4,58+0,06" 17.270.12° 38.1342.50°

F-value 7436™ 1.581% 28152 18351 20353™
Fresh 4.77:0,03° 0.59+0.00 4.38:0,02° 16.67+0.26° 4493673
Afer Blanching 4.66+0.02° 0.59+0.00 4110.15° 15.83035° 34.67+1.55°
cold Steaming 4.69+0.01° 059001 4.18+0.02% 17.20+0.40° 46.73£2.76°
storage Roasting 4.74+0.02° 0.58+0.01 429+0,05® 16274006 1353:3.60°

F-value 18.515" 0667 6418" 10.988" 5053"

Dimean+SD (n=3).

)Means in a column by different superscripts are significantly different at p<0.05 significance level by Duncan’s multiple range test.

$<0 05, "p<0.01, "p<0.001.
means no significance.
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Table 2. Polyphenol contents and Hunter’s color values of Yakju
containing lotus leaves pretreated differently before and after cold
storage

Pretreatment Polyphenol Hunter’s color value

Fresh  438212906™ 01731118 0142024  1123+080°

Before  Blanching 387211069  9377:03  -LIGH00F  825:0.19°
Stf)‘r’;‘;e Rosing 4261300 9234051  046:0.14° 1140021
Dying ~ 49.2¢458  9283:091 -005:034 10004056
Fvalie 30670 " 358 41T 35
Frsh 3041851495  9399:099 -003:032  959:026'
i Dching  3ISS808 9435009 000:007  730:04F
cold  Steaming  39828:548°  0409:058  -0.18:019  943:05T
SO Reasing 4B 4SLL0T 0504017 954037
Fvluie 2258 0255" 3589% 21018

mean+SD (n=3).

"Means in a column by different superscripts are significantly different at p<0.035
significance level by Duncan’s multiple range test.

3):P<0.05, “p<0.01, ~ p<0.001.

™ means no significance.
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Table 3. Organic acid contents of Yakju containing lotus leaves pretreated differently before and after cold storage

Pretreatment Organic acids (mg%)

methods Oxalic Citric Tartaric Malic Succinic Lactic Acetic
Fresh 9.10£0.97™ 69.85:2.35" 2.60+0.36" 14.50£0.55" 91.05+2.57° 98.73+4.49" 743+0.48"
Before Blanching 4554048 55964038 322063 14.05£027" 89.85+3.19" 99.017.78" 5.88:041°
Stf)‘;i‘;e Roasting 9.8740.65" 69.72+1.59° 2594055 15.84+1.05" 91.89+2.27° 96.70+4.80" 6.67:0.62"
Drying 6.12+124° 67.8243 85" 1592077 1453043" 93.48+3.26" 101.642,03" 7.57+0.14°

F-value 239177 23.151" 3783" 430" 0.853% 0458" 9.090"
Fresh 9.6240.62° 67.00£2.27° 270:0.11° 15.10£0.50" 88.672.47° 103.003.67" 5.93+0.80"
Afer Blanching 0+0° 50.96+0.98° 3.16:025" 12.96+0.54" 86.142.50° 98.48+3.76" 5.48+0.62"
cold Steaming 7712034 61344105 3.010.56" 14.58+0.78" 86.66£1.75" 103.92£2.65" 5.59+0.13"
storage Roasting 8.88+1.00° 68.88+L68  2.34+0.19° 1573049 9186:2.04° 94.70+2.40" 6.83+042°

F-value 158.824™" 77915™ 3667° 12.153" 3.950" 5435" 3,000

Dimean+SD (n=3).

"Means in a column by different superscripts are significantly different at p<0.05 significance level by Duncan’s multiple range test.

! rP<005 “p<0.01, “p<0.001.
means no significance.
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Fig. 1. Sensory evaluation (responses, %) of Yakju containing lotus
leaves pretreated differently before and after cold storage (A,
before; B, after).
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