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The Effect of Feeding of Tubers of Cyperus esculentus on Growth
and Hematological Changes in Rats

Eui-kyung Hwang'

Department of Animal Science, College of Life Science and Natural Resources, Sangji University

Abstract : This study was conducted to investigate the growth rate and hematological changes of the rats when
supplemented with the powdered tubers of chufa(Cyperus esculentus) for four weeks. Nutritional composition of the
powdered tuber of chufa is crude lipid(22.3%), crude protein(7.0%), crude fiber(8.8%), ash(5.1%), nitrogen free
extract(48.9%) and water(7.9%), respectively. Sixteen Sprague-Dawley male rats(173.1+3.8 g) were randomly divided
into two groups, control group and chufa group. Rats in control group were fed with American Institute of Nutrition(AIN)-
76 diet and rats in chufa group were fed with modified AIN-76 diet contained the powdered tubers of chufa at the
proportion of 26% of total diet in order to substitute the oil content of AIN-76 dict. Final body weight, gain of body
weight and feed intake of rats in chufa group were larger than those of rats in control group significantly. But feeding
efficiency of rats in chufa group was less than that of rats in control group significantly. All hematological values such
as hemoglobin concentration and hematocrit and serological values such as glucose, total protein, albumin, AST, ALT,
cholesterol, high density lipoprotein-cholesterol and triglyceride were not significantly different between control and chufa
group, respectively. Thus powdered tuber of chufa showed good tastefulness and did not provoke any adverse effect
to the health indicators of rats. Therefore tuber of chufa would be used as new adequate feed resource for animals and

possibly as suitable food resource for humans.
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Table 1. Composition of experimental diets (g/100g)

Control group Chufa group

Chufa - 26
Casein 20 18.4
Sucrose 50 37.5
Com starch 15 10
Corn oil 5 -

Crude fiber 5 3.1
DL-methionine 03 0.3
Choline bitartrate 0.2 0.2
AIN Mineral mix" 35 35
AIN Vitamin mix® 1 1

YAIN mineral mixture 76(Contents in g/ kg of mixture) : calcium
phosphate, dibasic 500, sodium chloride 74, magnesium oxide 24,
manganese carbonate(43-48% Mn) 3.5, ferric citrate(16-17% Fe) 6,
zinc carbonate(70% ZnO) 1.6, cupric carbonate(53-55% Cu) 0.3,
potassium iodate 0.01, sodium selenite 0.01, chromium potassium
sulfate 0.55, surcrose, finely powdered 390.

JAIN vitamin mixture 76(contents in g/kg of mixture) : thiamine
HC1 0.6, riboflavin 0.6, pyridoxine HCI 0.7, nicotinic Acid 0.003,
d-calcium pantothenate 0.0016, folic acid 0.2, D-botin 0.02,
cyanocobalamin (vitamin B-12) 0.001, rentinyl palmitate(vitamin-
A) 1.6, DL-alpha tocopherol acetate 20, cholecalciferol(vitamin
D3) 0.25, menaquinone(vitamin K2) 0.05, sucrose, finely
powdered, 972.9.

lo,
o

Aol At YRS HREEFILAD, =) S5
T 7EELAT, d=)e AdEiE 2FOICN
Biomedicals, Inc(Costa Mesa, California, USA)ZFE T+
Stod ARE-SISITH

Akt
AHTES T8 ol
Fo)A] nigto= Zg oz toke ZolEtt. % A}
FH 208 &% 2+2°C71 =HA o}oaolzq Sl 440194
o

AR AH 25

B AR %3 A8 A=
o] HAFE F 23] AEFAYIA @
= 2gs900, AFS 7 19 J%o} o).

IR

AT ] 124 AFE FAA F oHE
2 7hEA eiete] 555 AU o BRuleoz
E] f‘;Eﬂc_ﬂ_ll% j}]_:},]»s}_c)a;].' |2 7]. /\]X]— /K];(L 13_1 H]z]—_g_ [[1]01%
U AeddsE A7E AL 5 AFAZE BV AlAsE)
A2 FAE A7 FAsiinh AT o] dFE EDTA-
2K #|2]€l W(CBC botte, HHAHE A&t g WA
SR, WA= dAAEsty] AL flsl dAEEl

w4 B9tk AEe Aol 3087 WA|ste] Wefo] St
o= 3,000 pmellA 1587 fdEelstd 38 s
o7k EAlEAT.

AlE B4
AT 2 HZFEN FE+ Sahli-Hellige®] *o.& =4
slaL, SvtEAg EAE 2E5de) Ay ofF mAlehy e

© 2 Hematocrit centrifuge(3Fd 84 HA-200, =S
ol g8t zkzt Z7gsisict
YA X FE= glucose oxidase ", FHW Fe

biurety ", 4HT(A) FEE brom cresol green‘jt.q 9w}
ZAE AF kiteRAleF, d=hE SHsen 2RFA(G)
v 9 FxolX R g Wowgy TN
AG H&S gRY ¥TE FERY T2 UHEo=H
ALFEIGATE SEFHSHB(TO), LT Ady FHHE
(HDL-C) ¥ S (triglyceride, TG) ¥=T 27 4
o &gk kitoRHAI%F, =S AlMgEte] Zgsiolom, A

Aehl 29 28 E(LDL-C) %2 Fridewald?] [LDL-C]
=[TC] - {[HDL-C] + [TG/5]}&  ©]-&3&te]  AAFshd v,
aspartate aminotransaminase (AST) 2 alanine aminotrans-
minase (ALT) XX+ Reirman-Frankel'Hol] wet A€
AleF kiteMAIF, s=h2 3519

SHIX2|

7zt A2 SAZe del Faxe REHAE 5
om, 7z} 27k BEAE F242 Student's t-test EAx]2]R
22 o B Hested S



Z}(chufa) 773 A7} Aolt e 4 2 Bsel wsll v 3P 261

g 3 Folzo] izl vls] F32= ESkth(p <0.05). ¥
Aolg&o FulgolEe 028510015904 v} tiFEate
Zop ¥ 22| o[sEH H2 0.329+0.0272 tjzio] FupFolze] Hla) ml$ folHe
Zu 7 ERe) o]3}etE Are R 79%, 2EE 2 =4 JeRtthp <0.01).
7.0%, ZA 22.3%, 23+ 8.8%, 3% 5.1% 2 7H&5H
Z~E-(nitrogen free extract) 48.9%©]S1EH(Table 2). golo| g2y s Y S0lE3E|EX|
HrFER FEo A Figolde Bt 13.810.9 gdl
Ao M1, MB B71F A 4ol g8 24 gz HHE 130409 g/dl Bt o7t E3kon) fo
477 Aol HFH, AT F7HF D 2o]8&E Table 3 AL giglon, FnEATEXE FalFolo] Ht 469+

of ehd niel zth 2o] MHZe FubFolde] 5525+ 28%% ERTe] W 47,0£15%% Ael7t fRATHTable
179 g8 Bis] thEFS 43824347 g0 2 Fuholo] 4).
vzl w3 ol oi felH o Eekthp <0001). Al

# WA AT Fohgoledt thEazie] #3191 Atelzt Hyo| =T, Bt 3 adRdl =5

PRt AF ATE FoFolEol 331.8£13.7 g His) gAY HolE 477 AT 7Y ¥ 2REH
OZFL 31561145 g2 2 Fulgoldo] tlze HEl f W, dREA), FEFIUG) = R A/G HELE Table
JgHo® EYTHp<005). AF F7HFe Fupgolzo]l 59 2tk =T FEE FIFolT] H 85.14235mg/

=) 1o
157.6+12.1 ¢ olt] Blale] tIZ2S 1438+106g0% F3t  dIZ =] WF 790+ 157 mgdl Bt 23 %ot F
9 1

=z =) =l
ek FEhl, gRl, 2R FE 9
[

Table 2. General composition of tuber of chufa AIG HIE R 2k frold Sle X }o]—‘% VERA 2
o .
Composition Contents (%) aret.

Water 79 Table 4. Hemoglobin and hematocrit contents of rats fed with
Crude protein 7.0 experimental diets for 4 weeks
Crude lipid 22.3 Group Hb (g/dl) HCT (%)
Crude fiber 8.8 Control 13.0£0.9 470%15
Nitrogen free extract(NFE) 48.9 Chufa 13.84+0.9 469+2.8
Ash 5.1 Each value represents mean & SD.

Table 3. Cumulative feed intake, weight gain and food efficiency ratio of rats fed expermental diets for 4 weeks

Body weight (g) Feed intake . .
Group — - - Feeding efficiency
Initial Final Gain (g/4wk) (g/4wk)
Control 171.9+43 315.6+14.5% 143.8+10.6% 4382434 TH** 0.329+0.027+*
Chufa 1743 3.0 331.8£13.7% 157.6+12.1* 552,54 17.9%%* 0.285+0.015%*

Each value represents mean * SD.
*# %k k Values between groups are significantly different at p <0.05, P <0.01 and p <0.001, respectively.

Table 5. The values of glucose, total protein, albumin, glucose and globulin of rats fed experimental diets for 4 weeks

Group Glucose (mg/dl) Total protein (g/dl) Albumin (g/dl) Globulin (g/dl) A/G" ratio
Control 79.0+£15.7 6.71+0.6 39104 2.810.3 1.40x0.14
Chufa 85.14£23.5 6.7£0.5 3.8+03 2.9+0.5 1.38+0.36

PA/G: albumin/globulin.
Each value represents mean = SD.

Table 6. The concentration of serum lipid levels of rats fed experimental diets for 4 weeks

Group TC (mg/dl) HDL-C (mg/dl) LDL-C (mg/dl) TG (mg/dl)
Control 100.3£10.0 209+2.6 67.2£9.8 60.5+16.2
Chufa 107.3£6.9 24.2+5.5 69.41£6.6 68.6t14.5

TC: total cholesterol, HDL-C: high density lipoprotein-cholesterol, LDL-C: low density lipoprotein-cholesterol, TG: triglyceride
Each value represents mean =+ SD.
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Table 7. The values of aspartate aminotransaminase(AST),
and alanine aminotransminase(ALT) of rats fed exerimental
diets for 4 weeks

AST U/
Control 63.6126.6
Chufa 63.8+29.3

Each value represents mean & SD.
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