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Study on the Chemical Composition of Lotus Root and Functional Evaluation
of Fermented Lotus Root Drink
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This study examined the chemical composition of lotus root and functionally evaluated a fermented lotus root drink.

Electron-donating ability using DPPH along with nitrite-scavenging ability were used to compare the antioxidative activities

of unfermented and fermented lotus root drinks. The electron-donating abilities of the unfermented lotus root drink (1%)
and fermented lotusroot drink (1%) were 22.55% and 23.88%, respectively. At pH 6.0, the nitrite-scavenging abilities of the
unfermented lotus root drink and the fermented lotus root drink (100%) were 27.64% and 40.3%, respectively, and their
scavenging ability increased in a dose-dependent manner at all pH values. In order to study the anti-obesity effects of the

two drinks, male Sprague-Dawley rats were divided into four groups (A: basal diet, B: high fat diet, C: high fat diet+
unfermented lotus root drink, D: high fat diet+fermented lotus root drink). Net weight gains were not significantly different
among the four groups. Plasma total cholesterol concentrations significantly decreased in the groups receiving the

unfermented and fermented lotus root drinks. Also, plasma total lipid and triglyceride contents were lower in the groups

receiving the unfermented and fermented lotus root drinks as compared to the high fat diet group; however, the differences

among the three groups were not significant.
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Abstract
Jung £ 2003; Lee 5 2006), A 9 o919 g5
o AT WY BAANE Gk, AIUTF Y

A (Nelumbo nucifera) 3r=y, AlH|E]o} 2| ¢Q] Fro|tt
b7\]01]/~1 A= opdAY =224 (Borsch 5 2001, Kang

5 2004) o Holliz ATE PAEOR, AL Ao} H2 o
59101} o] ol2e] G 9 %), ATE Agolt
oFg oz ol o]g5HA EHoh(Kim 5 1996; Kim &
2002; Kim & 2002), 53] He&7]9 7%l oA
A9 0 g A83h= -‘T‘—"‘%CL AL (Nelumbo nucifera Gaertn.)
o g} ulolA] ofg B A14% 9 RoleEe] A
Roll ALgsioton), 2Eala, FHA I stol ¥
2] ol-gEo] gtrh(Lee 5 2006). AL AN methyl-
corypalline, dimethylcocaeurine, f—sistosterol, kaempferol,
quercetine ¥ tannic acid 52| ThFsH A HES

o5t QYO (Hu & Skibsted 2002; Quan 2002;

S
v, Gy oAy, dfayt 9 kel a3 o] Hiu
Eo] gth(Na 5 2001; Jung 5 2003; Ling 5 2005;
Park 5 2005).

ASLze) G Aaste) Apsh W Z7hE AEd
2 s AT eleloie Susls, MEnsl,
A 50 ART AR AT APge] Z71ET g
Alo|th(Lim & Lee 1997). A8¥A| ASHS str] ¢1st
of A 9 BB EIAYE] 4AE Bol Aty
AHAE 4 AsiAl 59 oFeEol /s o] gtk 54
W olE oFEe FAg Ho| BAMS /T glonz of
ol theh iAot e MAES 9 AHEwA deks o
W A=) Slslel WAE R TR F ABHBAS
Sl 77} ars] AYE T UcHGang 5 1997
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B AR ARgE e thelA SR eolA A
Sl HEEAS g3 Aae sAlela SAF b B
dstol Algs ARgaisict. puskast o At 4ol
AT de o dedades @Rl A

[e)
g A RE ARSI O, A 4 v g8 A 1.0%,
A4 0.05%, BEMIC 0.05%, I3 10.5%, q}#%
AAF 0.1%, WJAISF 0.01%, A4 88.29%0]|1L, A8raS
2O v &2 ATAE 20%(AE 1.0% T, m—%&
AF 0.35%, 113V 24%, tjAEF 0.04%, HIEFRIC 0.05%,
A 55.56%0]c},

N .

|5.9] UUAE-S AOAC(AOAC 1995)0] 23| 425-2 AF
oz, 32 3ok, A Soxhlet —’.‘—%E’S ES
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Aot &SrdlE e AR 100 g SollA i, T,
A, I S AT e shlch, Pl e &
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Intrepid 1T XSP, USA)Z F7|& £A4S 31t

3. 7thel 2A

AR % A9 HEe EEEAT} AREAS 0,45 um
membrane filter2 oJ3}8to] (Table )3} &2 2702
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2001).
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<Table 1> Operation condition of HPLC for analysis of caffeine

Ttem Condition
Cloumn Novapak C18 (3.0 X 150 mm)
Detector UV 280 nm
Mobile phase Methanol : Acetic acid : water (20 : 1:79)
Flow rate 1.0 mL/min

Injection volumn 10 pL
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<Table 2> Proximate composition of lotus root

Sampl Moisture Crude ash Crude fat Crude protein ~ Crude fiber ~ Carbohydrate Calorie
e (%) (%) (%) (%) (%) (%) (keal)
Lotus Root 76.57 0.81 0.08 1.09 1.26 21.45 90

o Z2AAA FFS Muller(1977)9] WP o] 231 T4
oz FFZY2HE T2 Richmond(1973)9] Wi &
af ZAIE kit(Eiken Co.)& AREste] ZA3I Tt

8. Sz

A A= Hd+ B3R JER T, ZF 157 &
AZ 804 SPSSE 0]85}0] p<0.054220|A] Duncan’s
multiple testo] &3] ARSI

=
IREEISPEETY
Ao} ANPIES BASH ATbs (Table 2), 77123

ZF2 (Table 3y, 7} B (Table 4)°] e}
Welct.

ALY R 76.57%2A] A Y AT 5
&leFo] 60~80% AEek= Hani} Koo(1993)9] X i1 Z3}9]
Hel el AQlch SlEeRS 0.81%, RAYS- 0.08%, &Gk
WAL 1 09%2 Jehfglon, 2A94E 1,26%% Hand}
Koo(1993)2] Ael F-AFE Aatolrt, gh4=3he-2 21.45%
= yehlom dsk2 100 g 90 keals YERHITE

A 100 g 7714 o2 Zgo] 314,20 mg, YEF
35.96 mg, Z< 2052 mg, Ul 1Y|$50] 14,35 mge LEF

A=t o= FAFY 7714 ol tigk Ohel Hia
(1996) & A}, 7, B9 s ol vlal ofF 28 A= =
< eFoln, AR e AR, gl vl A vE
wek,

Aol M= 7HEI¢lo] HEEA %48kem, Ling 5(2005)
2 Aol e ghdo] @Ayt 9 i) 28-S U
ok 2 agh v Sl &2 AdoA A 100 g9 B
3keFo] 382,02 mgS VRN ST

<Table 3> Contents of mineral in lotus root (mg/100 g)

Sample  Ca Fe K Mg Na Se
WS 9052 053 31420 1435 3596 0
oot

<Table 4> Contents of tannic acid (Total polyphenol) and caffeine

in lotus root (mg/100 g)
Sample Tannic acid caffeine
Lotus Root 382.02 0
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<Figure 1> Electron donating activity of lotus root drink and fer-
mented lotus root drink. A: 0.1%, B: 1%, C: 10%, D:
50%, E: 100%.
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<Figure 2> Nitrite scavenging ability of lotus root drink. A: 10%, B
50%, C: 100%.
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<Figure 3> Nitrite scavenging ability of fermented lotus root drink.
A: 10%, B: 50%, C: 100%.
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<Table 5> Effect of lotus root drink and fermented lotus root drink
on net weight gain, food intake and food efficiency ratio
(FER) in high fat diet fed rats

5 Net weight gain Food intake
Group (¢/day) (¢/day) FER
A 4.25+0.37N2 20.92+0.93"®  0.22+0.02%
B 4.97+0.29 17.39+1.09%  0.28+0.02"
C 4.78+0.71 15.09+1.34? 0.29+0.02"
D 4.67+0.70 16.97+1.00"  0.27+0.03"

UEach value represents the mean=S.E. for groups of seven rats.

Not significantly different between groups (p<0.05).

9Means followed by the same letter in column are not significantly
dlfferent (p<0.05).

9A: basal diet, B: high fat diet, C: high fat diet+lotus root drink, D:
high fat diet+ fermented lotus root drink.
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<Figure 4> Effect of lotus root drink and fermented lotus root drink
on liver weight of high fat diet fed rats. A: basal diet, B:
high fat diet, C: high fat diet+lotus root drink, D: high fat
diet+ fermented lotus root drink.
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Ades 9 AdaSwE A4 ol 737t WE &
o3t 9] EH F A (Table 63} At}

ol 2 2 AHglERe 283,63+ 61,02 mg/dLol AN
ol ]3| TAAlo] Fo tRtol|A] 51.05% 278t 428,45
+57.76 mg/dLE JER|QITE Aemol AdE o s &
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<Table 6> Effect of lotus root drink and fermented lotus root drink
on plasma total lipid, total cholesterol and triglyceride in
high fat diet fed rats

o Tortal lipid Total cholesterol Triglyceride
(mg/dL) (mg/dL) (mg/dL)
A 283.63+61.02"92  84.85+13.25Y  58.28+16.22N7)
B 428.45+57.76"  202.84+60.65”  62.75+17.44
C  387.42+76.45Y  126.14+33.48Y  54.14+15.20
D 399.44+68.28Y  137.27+63.147  51.25+2.78

YEach value represents the mean=S.E. for groups of seven rats.
?Means followed by the same letter in column are not significantly
different (p<0.05)

9Not significantly different between groups (p<0.05).

9A: basal diet, B: high fat diet, C: high fat diet+lotus root drink., D:
high fat diet+ fermented lotus root drink.
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