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Development and Quality Characteristics of Lotus Root Jeonggwa
Admixed with Omija (the Medicinal Herb Schizandra chinensis Baillon)
Extract during Storage

Hoo-Ja Kwonl, Mi-Ae Choi! and Chan-Sung Park!
'Faculty of Herbal Food Cuisine & Nutrition, Daegu Haany University, Gyeongsan 712-715, Korea

Abstract

We sought to develop lotus (Nelumbo nucifera) root Jeonggwa as a health food. Jeonggwa was mixed with 0-8%
(W/W) Omiija water extract and stored at 25°C for 12 weeks. Quality characteristics during storage were investigated.
The pH of Jeonggwa fell, and the acidity level rose, as increasing amounts of Omija water extract were added.
The moisture content of Jeonggwa rose from 7-8% to 14-17% within 2 weeks of storage at 25°C, and was maintained
at that level to the end of storage. Total viable bacterial cells in Jeonggwa were initially 2.4~3.2 log CFU/g, and
increased in number during storage, but never exceeded 4 log CFU/g. The shelf life of Jeonggwa was extended
when Omiija extract was added. The lightness (L), redness (a). and yellowness (b) of Jeonggwa during storage
at 25°C were highest in control samples and the values fell with increasing Omija extract concentration (p<0.001).
Mechanical evaluation Jeonggwa showed that various tested parameters fell during storage at 25°C. The hardness
and strength of Jeonggwa were significantly reduced as the Omija extract concentration rose (p<0.05). In sensory
evaluation tests, the acceptability of Jeonggwa was optimal when 2~4% (w/w) Omija extract was added.
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Table 1. Composition of lotus root Jeonggwa added Omija
extract.

Omija (%)
Ingredients 0 2 4 6 8
Lotus root (g) 1,000 1,000 1,000 1,000 1,000
Omija (g) 0 20 40 60 80
Sugar (g) 500 500 500 500 500
Comn syrup (g) 250 250 250 250 250
Water (mL) 2,000 2,000 2,000 2,000 2,000

pH ¥ A= =H

7} 10 goll TF 90 mLE ¥l A3t A=
oAt &, AlEE ARESATE pH 5782 pH meter® 57
S, Aee T2 10 mLo tidte] 0.1 N NaOHZ A
pH 8201 ©]27]7}%] Z:¥]1® 0.1 N NaOHS] o2 $Hils}
o ALkt

ool MEH AE

AT AHo AR BHE Ax T vjdd o goi
25T 27 AstaA 44 7IZPE=E ZF Al= 10
S Ee 2ol Hol B 814 90 mLE %'©] homogenizer
2 5,000 rpmol| A 3%-7F homogenize 3k 5 108 ©A| 3] 4]
A 0.1 mLE Pl THEo] F2 FyhA|d HEst 94
A ZHE0r Bl kst & colonyE S48t A 1g To
colony forming unit (CFU/g)Z %AISIA T 7+ v AES
=48 v A 24 A4 plate count agar (PCA, Difco)E,

I - F3o] 4= potato dextrose agar (PDA, Difco)S A}

Mz =Y

LHAE M7k A A M= AAHA|(3600D,
Minolta, Japan)Z <7 3}3 Hunterdt® % Lightness(L),
Z M % Redness(a), A= Yellowness(b)S =43}t 2
de 53 W 2gsle 2 BEe deid,

=d &3

A AYe Jdd S At 5 mm FAR AE &
Sun Rheometer Compac 100 (Model CR-100, Japan)S A&
&t 74314 (hardness), 74 =(strength) -8-74d(cohesiveness),
Eh2] A (springiness), 73/d(gumminess), 3}4)|/d (brittleness)

2338 W2 Z48a PEFe YeiRo.

ESHA

A A Uity ShkA E e SR o
A 12%-S A3t oS THAIZ & Aol A
Atk QWS st AAE dA 72 Ads § 747
o] A EE AAlol "ol AlFsta e, A B3 #sA
AL 22 Al(color), F(flavor), THH(sweetness), 219k
(sourness), % 3 Ad(chewiness), 5! k(after taste), A& <]

7] 5% (overall acceptability)®] 770 &-=ol tate] 78 A=
S o] 43le] WBIGL A7) 245 £ Ao 39
o I PHHEgoZ Yehf it
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Fig. 1. Changes in moisture contents of lotus root Jeonggwa added
Omija extract during storage at 25°C.

) 2uN)SION

o1 Holo| NAS pHet MT sl

Fig. 2= A A7e] A5 pHe} A= ®iskE YeRIRL
o Aol pHE AZ710] 3.32-4.8524 2p|Ake] 37}
Fo] W= pHe Sakow, dix2ae A% 15 F
pH 6 o3 o.Z F7kste] oAl vln|shA sk § A%
L7IAA A9 dAFES FASH 2y erA
2~-8% H7he AR 271%H A 27 125 FF
pHE & ¥} glo] A% 2719k visd dAsrES A8t
STk

g, Aate] AEmshs A% 27)d= 2
o A% 159A
2~6% 7k oF

ZFo]7F A

F_\,Iaé

Aol & W) glley A ol gzt Atee
0.02%, 212} 8% H7lte] A== 0.13%2A] 2+ 7t
2w zF 7l vlEste] AT =4 FAE A=, o]

Ab= eP|IAP) 2t ae] Alste] 7191%k Anz A7
ot
7
6.
5
4 -
=P
I
2 —-0— 0%
-V 2%
—- 4%
11 O 6%
A 8%
01 2 4 6 8 10 12
Time(Weeks)
0.30
- 0%
2%
0.25 1 M
O 6%
0.20 1 4o
0.15 1
0.10 1
>
9
.05
-,
p-
+9.00 :
¥ o001 2 4 6 8 10 12

Time(Weeks)

Fig. 2. Changes in pH and acidity of lotus root Jeonggwa added
Omija extract during storage at 25C.
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Fig. 3. Changes in total plate counts(A) and yeast and mold(B)
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E3] ZA(hardness), 717d(gumminess), FA]FA
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7} = (strength), -5-F4d (cohesiveness), B2 A (springiness)
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of lotus root Jeonggwa added Omija extract during storage at 25T.
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Table 2. Changes in color of lotus root Jeonggwa added Omija extract during storage at 25C.

Omija (%)
Color Wks F-value
0 2 4 6 8
0 26.30£0.37® 2470+0.17™ 2287+041® 23.67+0.12* 22.68+0.11% 30437
1 29.32+0.84™ 2325+0.11™ 23.14+0,05™® 22.18+0.10* 21394025 611"
2 28.69+1.12* 23.55+0.84™ 23340248 22.42+0.18"* 21.75+0.30* 5426
4 27.68+1.69"8 24.12¢1.12% 235241858 22.69+146™* 21.41+0.89* 5369
6 27.74+130"8 24.52+147 23.87+0.98™ 2345+1.13" 22.10+1.40™ 1223
8 26.54+128 24.38+135% 23.85+1.12% 23.54+138% 22.98+1.45" 1065
10 26.38+132 24.32+1 49" 23.81+1.28% 2348+136" 20.87+1.64% 945™
12 26.58+1.45% 24.89+1 87 24.0241.33% 23.69+1.12 23.15+1.42% 823"
F-value 485 158 474 123 1.69
0 4.85+040™ 3.80+025™ 3.112030™ 3210.13" 203011 15407
1 3,600,143 3.29+0.06" 2.5540.04 2474007 223034™ 11.56™
2 3684028 3.34+0.12° 2.61£0,14 2.54+0.09"™ 2.18+021%* 28.69"
4 3.58+0.18" 3.30+0.14™" 2.89+0.26™° 2.48+0,17"® 220+0.24% 4898
a ek
6 3484025 334+0.30° 2.94+0,18™° 2.50+023"® 2224028 435
8 345+030% 3404033 3024028 2.65+0.19"® 2304024 25127
10 3424024 3384041 3044033 2.63024% 241£028% 2937
12 344+0.38" 3414033 3.1240.54* 2.75+0.30" 2444031 1123
F-value 589" 612" 412 647" 152
0 4.09+041* 2.65+0.15™ 2574017 2.27+0.12% 1.08+0.08 24017
1 341%0.18® 2.1440,03® 1.68+0.05% 1.56+0.20% 1.52+0.07% 3967
2 345024 2.25+0,12™8 1.72:0.11% 1.5020.13® 14740.15% 4023
4 331029 1.68+0.32 160027 1.5120.12>® 1.39+0.17% 4369
6 340031 1.70£0.41% 1.68+0.34" 1.580.25® 1424034 68.23"
8 3354028 1.650.35" 1.62+0.26™ 1.57+0.20"® 1434025% 4023
10 3324033% 1634024 1.64+021"™ 1.58+0.26"® 145+023% 343"
2 3284064 166021 1.720.30® 1.54+0.27"® 1474045 30.12"
F-value 637" 913" 625" 580" 528"
Mean=SE.

Different superscripts of a-c in a row and A-C in a column means significantly different at *p<0.05, **p<0.01, ***p<0.001 level by Duncan’s multiple range test.

govt Fe ona Arbsre] 9 WA ek 53
Sv|ate] el whe AL 6%t 8% H7krol A A%
7IRFEQY 0~4% F7ktel wiste] frejHom e 7)E e
YR =T (p<0.001), o] ol A Auhe] Mems
A3t AN Table 2)1A QW]2} A7l EErt BS4E o
L), AT (), FAEDb)7} ZF 7H23 A3t 71913

—

o, M

b N

-

Ao = AZtET

1273 A48 A2 B 7155+ A (color) 0~4%,
Holk(sweet taste) 2~6%, AlBH(sour taste) 2%, N
(chewiness)2 4%, S Eh(after taste)@ £33 7|3 %
(overall preference)= 2%} 4% 7oA Foldoz =
2 7134E Yehfo], A A} A=Al evjzke] HA
AheEE 274%7F 43 Ao g ddHATh
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Table 3. Changes mechanical characteristics of lotus root Jeonggwa added Omija extract during storage at 25C.

Omija (%)

Texture Wks 0 ) 4 6 N F-value
0 34582+156.85" 33526+167.85 34120+154.26™ 34852+128.35% 34320+140.75% 3895
1 29523+125.69° 28956+170.23® 29185+166.33™" 29436+132.28 27895+130.87% 11.39™
2 29956+120.12 28851+111.48™® 28435+135.69™ 27992+140.74"% 27786+104.85" 498"
Hardness 4 30428+89.69° 28023+87.25" 28104+101.23" 268949785 26966+112.36° 2136
(gfem’) 6 29754+75.23® 28423+68.35™° 28106+54.78 27235+56.89°¢ 26994+62.35% 19.56™
8 20578+61.25 28546+60.39™ 28265+57.56© 27341451.43%¢ 27235+50.64° 15127
10 29345+48.238 28510+47.12% 28185+50.12°¢ 27458+43.28% 27377+48.23® 13.58™
12 29120+50.12° 28496+46.35 28295+43 78" 27346+44.58™ 27510+45.35® 11397
F-value 685" 668" 923" 869" 679"
0 17866+102.05™ 17222+9525% 17347+76.41% 175628047 17024+88.69°* 4633
1 16852+84.52°C 16689+76.66" 16723484528 16825+69.53™® 16258+70.66™ 382"
2 16925+77.52° 16542+70.56™*® 16258+82.34" 16166+71.12® 1612365.35% 16527
Strength 4 17230£69.53**° 16358+48.96™ 16039+5423" 1586566.38° 15912:71.23° 18127
(gfem’) 6 16998+54.23® 16258+47.56™ 16122+42.68" 15965+52.37° 15935+60.23% 17.56™
8 16845+48.25™ 1631244326 16234+40.23"® 16023+39.582 1596844456 1423
10 16813+39.45® 16300+42.30 16250+41.28" 16160+40.18"™ 15998+43.28 1"
12 16802+40.23 16295+38.25 16259+43,12 16155+36.10™® 16023+41.11%° 1023™
485 412 442 413 523"
0 94.69+2.52* 90.23+3.58 91.41+4.12* 90.23+2.89 80,122,674 211
1 89.66%3.56 91384369 90.69+3.87 90334311 80.53+3.62* 2.08
2 90.23+2.54*8 88.1242.15® 80.36+3.11% 90.69+2.89* 88524334 240
Cohesiveness 4 90.68+3.12"® 87.98+1.58"™ 90.23+2.69™ 91.33+1.69™ 89.23+187 423+
(%) 6 91.23+2.89™® 90.25+2.12"* 90.56+1.58™ 91.56+2.28™ 90.23+2.58" 123
8 91.42+2.58"® 9045+2.78™ 90.43+3.14™ 90.87+3.48™ 90.67+1.98" 0.89
10 91.23+2.8748 90.65+2.98 90.58+3.24* 90.66+3.08" 90.602.34* 0.74
12 908534548 90.5543.12* 90.6242.84* 90.7743.52*4 9045401 085
F-value 325 628" 589" 132 168
0 93.97+334™ 87.52+2.54™ 88.12+2.69™ 90.23+3.05 87.56+4.02 785"
1 91.56+2.89™® 86.32+2.68™ 87.59+2.79" 89.10+3.42" 88.62+3.47™8 456
2 90454145 88.25+3.56™ 80.45+3.11™® 90.23+3.65 89.45+2.85"" 213
Springiness 4 9033+2.13® 88.69+1.62% 89.23+1,05*° 9098+2.89" 90.10£3.34* 238
(%) 6 91.69+2.58"8 89.87+1.69" 90.12+1.89* 90.05+2.08* 91.12+1.88* 1.89
8 91.45+1.85™8 90.34+1,75* 90.65+2.04** 90.13+1.56* 91.28+2.34* L1l
10 91.85+2.458 90.48+2.00* 90.89+2.16* 90.56+1.84* 9138225 0.89
12 91.75+2.48"® 90.56+2.14* 90.7743.18" 90.94+2.41* 91.28+333* 098
F-value 705" 569" 589" 123 612"
0 3322+12.52% 351213774 3045£14.65% 3345+13.40" 3402+13.33 10.69™
1 2056+10.56" 2865+12.33® 2765+15.28% 302311.69" 3105+12.47® 1358™
2 302349.65 2952+11.23"® 2812+12.12% 2995+13.12% 3052+11.10" 11.69™
Gumminess 4 312341325 3023+16.58™ 2895+13.69" 3012:+14.40°% 31111265 369"
©® 6 3008+12.56 3085+13.58"" 2954+11,524B 3008+14.23"™ 31231274 1565
8 3112+13.56™ 3065+12.56™ 3010+13.59™ 3089+10.25" 3105+13.58" 469°
10 3303+12.58™ 31231323 3085+13.85™ 3088+11.28"™ 3118+13.78" 489"
12 3145+14.31™ 3086+13.56™ 3074+12.12* 3111£15.23® 3069+12.35" 1.46
F-value 697" 6.84" 598" 628" 671"
0 3121+1625™ 3085+11.28% 3125+13.58™ 335741098 3410+14.52 1260
1 3085+14.52%® 2956+12.58% 3012+14.59%® 303441257 33321357 1659™
2 3012£12.56™ 2923+13,12"8 2974+12.56™ 3123+13.42® 3198+12.56“® 623"
Brittlencss 4 3045+18.69™ 3012+12.65™° 2984+13.69"™ 3098+15.67° 3142419562 348
©® 6 3123+18.45™ 3065+15.64" 3012+14.23"° 3085+18.42" 311241958 428
8 310541523 3087+14.58* 3098+16.23** 3041+12.53" 3099+13.5%2 499"
10 3123+15.89™ 3075+15.78™ 30661735 3054+13.48"™ 3058+13.92"® 412
12 31331623 3089+16.23** 3074+17.23% 30711523 3087+16.12° 1.89
F-value 412 438 442 5127 410"

MeantS.E. Different superscripts of a-c in a row and A-C in a column means significantly different at *p<0.05, **p<0.01, ***p<0.001

level by Duncan’s multiple range test.
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Table 4. Changes in sensory characteristics of lotus root Jeonggwa added Omija extract during storage at 25TC.

Sensory Wks Omja (%) F-value
0 2 4 6 8
0 447039 5.64£029" 441033 3.11£026® 2.11£026® 19.13™
Color 6 330£0.56® 5.00£0.56° 4.10:0.57" 430£0.52" 260048 965"
12 441:042 4331031 4,00£0.28" 2.58+0.19 2.2540.18® 13.127
F-value 584" 528" 539" 1355 505"
0 4.17:028" 3.94£020 4112033 417023 376:031" 042
Flavor 6 350£0.34® 3.70£0.50* 380:033® 3804042 3.80£0.25" 022
12 341:026"° 358023 358023 3258022 3.17£032" 048
F-value 516~ 1.58 579" 539" 540"
0 4412037 5.00:035* 429:036™ 429034 335:037"° 268
Sweet taste 6 2.90£0.60° 420£0.33"° 400£0.52 420£042 3.60£0.48" 9127
12 341036™ 3.910.36™ 391038 4,00£037* 325:0.28™° 345
F-value 12527 546" 128 1.05 385
0 3.70£0.52* 370+041™° 3.76+0.33* 3.524033% 3.1740.39"* 037
Sour taste 6 240+0.52°® 350052 3.00£047"® 4.50£0.50™ 3.10£0.55™* 530"
12 3.75+0.39™ 391+0.23* 3.67+0.36™ 3.58+0.50" 2754035® 473
F-value 685~ 538" 523" 503" 523"
0 4.00£0.38" 435:026" 4412027 467026 400036 081
Chewiness 6 3.10:0.62" 330£040™ 340:031™ 410041 370£0.50™ 285
12 191034 341:043" 400:037** 3254033 2.33+0.36% un”
F-value 1856 597" 589" 1056 B
0 4.58£036™ 4,64£035 3.58+0.33™° 3.70£037™ 3.112037™ 343
After taste 6 3.20+0.68" 370+045™ 3.10£0.46™ 4.10+048" 3.00£0.63" 317
12 3.33+0.37" 4,00+0.28"° 391034 3.08+0.40"® 2754033 865"
F-value 589" 582" 385 547" 5117
0 4.88+033™ 5.35+0.35™ 3.70+0.28% 4.11+039"* 2.59+0.33® 999™
Overall 6 3.00£047™ 3802047 3.60£0.50™ 4.10£057* 3402052 305
12 3.00£037™ 4,00£0.30" 383037 333:031" 233026 10127
F-value 612" 527" 098 523" 598"
MeantS.E.

Different superscripts of a-c in a row and A-C in a column means significantly different at *p<0.05, **p<0.01, ***p<0.001 level by Duncan’s multiple range test.

o] WSFE pH/} 21 Awrt B9t A%
ghre oF g Qo AR 2574 FEEF] 14-17%7}

A F748 5, AR 2 wsh glgdon daze
Qv AATRY FEFF] Yokt A FIe] B

e A% 27190 2.4-32 log CFU/goI o™ A L717}
#] 4 log CFUJgOl PI2=|glom evlzte] Hrlgo] S71e
TE TSt AR - FRolFE B dFE FAs]
Aol FHAT A B AT A et
7] Bers BED), J4 %@, FHE0) ZF HE
wol 7P wokew emah Akl BEE R
W AT S F28HA tHp<0.001). A BHo AdF =
e ARz e}t H7bE e wE o]zt Zlonu
A7g713ko] RolHEE 7 A B3te] B4 Apol7} 7HAask3l
o, Qux} HrigFo] BES4E A A (hardness)H =
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(strength)7} o] 2 0.2 Wk THp<0.05). A AH A%

R

Z 713 == XK color), Tl (sweet taste), 21 BH(sour taste),
28] X (chewiness), Sl 5H(after taste)® ZF3HEQ 7|53 %
(overall preference)ol| A 2~4% H7}rollA FHo g =&
71585 UEh o], A B AlxAlol ew|zte] HA H
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