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Effects of Purple Sweet Potato intake and Aerobic Combined Exercise
on Health Related Fitness, Blood lipid profile and Insulin resistance
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Abstract The purpose of this study was to investigate the effects of purple sweet potato(PSP) intake and aerobic
combined exercise in obese middle school girls. Twenty-four, obese(%body fat > 30%) middle school girls composed
of the purple sweet potato intake and aerobic combined exercise group(A, n=6), the aerobic combined exercise
group(B, n=6), the purple sweet potato intake group(C, n=6), the control group(D, n=6). The variables of health
related fitness, blood lipid profile, insulin resistance were measured in all the subjects before the start and after the
end of 12 week aerobic combined exercise program(40~70%HRR, 3 times per week, 70 mins). The test data were
analyzed by paired t-test and one way ANOVA, and the alpha level of p<.05 was set for all tests of significance.
In the comparison within each group, %body fat[A(p<.01), C(p<.05) groups], TC[A(p<.05), B(p<.01), C(p<.01)
groups] and insulin resistance[A(p<.05) group] were significantly decreased and LBM[A(p<.01), B(p<.01) groups],
muscular strength[A(p<.01), B(<.001), C(p<.05) groups], muscular endurance[A(p<.05), B(p<.001) groups],
flexibility[A(p<.05), B(p<.01) groups] and cardiorespiratory endurance[A(p<.05), B(p<.001), C(p<.01) groups] were
significantly increased. In the comparison between groups, A group was significantly decreased in %body fat, TC
and TG than D group(p<.05). A group was significantly increased in muscular strength and cardiorespiratory
endurance than C, D groups (p<.05). A group was significantly increased in muscular endurance and HDL-C than
D group(p<.05). A, B groups were significantly increased in flexibility than D group(p<.05). A, B, C groups were
significantly decreased in insulin resistance than D group(p<.05). In conclusion, purple sweet potato intake and
aerobic combined exercise were effective in improving the health related fitness, blood lipid profile and insulin
resistance in obese middle school girls.
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Table 1. Characteristics of subject 222 FAZM
Variables Age Weight Height BMI fg%x]?f___]oﬂ/\ TC Ux'] TG v‘i“@[ﬂc} ]:1‘:14% 84 H *—‘.“ﬂ%
Groups (yr) (kg) (cm) (kg/m’) 01438193, AANHEL Serum(BH)NA AAE 54
5 15.18 70.30 159.27 27.77 R . y
A(n=6) 008 355 7 17 t}. TC ¥ TGE SIEMENS(Georgia, USA)AFS] Al ko,
: = EEl HA|E
B(n=6) 1517 6882 154.88 28.68 = ADVIA-1650(Georgia, USA) AHs A3ker 241718
075 +294 +2.58 +0.47 o]kl H4] 51¢tt. HDL-C % LDL-C+ SIEMENS
_ 14.83 73.42 159.83 28.60 (Georgia, USA) Al9] AleFo. 2 ADVIA-1650(Georgia,
Cn=6) 075 £1147 916 435 -
USA) A5 Asel #4715 o] 838l E4s19n A&
15.67 72.18 159.08 28.54 B} ) e )
DE=t) H052 433 8374 4173 dAZYL FHYG} FFAEATEE o83}
Values are M+SD, PSP : purple sweet potato Homeostasis model assesment for insulin resistance
A : PSP diet and exercise group B : exercise group ~ W o TAO o] Q] Aslad
C : PSP diet group D : control group (HOMA-IR) R (1712 ] © 0]-04 7l \_Ol'
HOMA-IR = [fasting insulin(nU/ml) x fasting
20 EXEE gl upy glucose(mg/dl)] / 405
NA AZe HUs 71HE Bgoz A43 B
X sc;;\IJr ij:;s JA\jjo;I Medi 1ﬁKo io ;;O’ X*‘T} 2.2.3 Xffinwih SHSE
_ o7 =A7
LUS AWON Medical, Korea) 22 572 TR AL A TS, 1255 19, A4 2
B, AFA Y AAZAAAALE), FE(SH), +A
’ ’ ’ g4, & 6 g2 AFANAL, 3-125= 19, A3 3 g4, F
TESE do717)), frad(@el SE Ho= ws)|7)) ) ]
o N ) 9 g= A AATE AMLFHEEke] F£Q AJE-2 Table
D AHAAFE20 m FEHL NS A & 29} 2t
WS g8 AP A 05 84| o] Fol= THE & -
A3kt 2 8~10419 X AP @} vlsg o] 83} o .
_ _ Table 2. The main ingredients of purple sweet potato
o] Aol A 10 ml IS AH, A= 10
- e Water  Carbohydrate Crude Crude Crude
1 3,000 rpmol A AAEE F 24 A7 EHE - (%) %) ash(%) fat%)  protein(%)
C olatll ¥Ry & B30 7.34 69.25 482 8.52 10.07
£0.02 £0.00 £0.00 £0.01 £0.03
221. A %}- _"§1| (Pukyong feed & foods nutrition research center, 2013)
AAZGL AFAEY AALGE%)S ALE 24
N . HSIO= 1T ay
7% olgate] HalT Pee o 24 |TAKE, O FEeS RIS
Japan)E ol 83le] F2 AGIHE % £g 28y Sy THET EZRIRE SIS SIS AAs
F AWEE 01 kg WA AZ NZ gk 2y S ADWE AT afeel 1273k 48
(92 o7 ) P2 Flaom warate] 7 o 715 713 1273 3 53] AAEIT 5 AR —fr‘f]
31, Bazuks o] gate] AAHE QoI EE Flo] 0% TE 5%, T 607, BT seoR st F
AR G52 1FSAn el B o T0EE ANERL, BF RS EEATARPE)E ]
#a/)E Al gobd 4AE W welwd 5 F 1ATE L2 48FE 1314, 9-127E 1516
A7) T ol 2 £& WA, WA £ Zo]  TEE AAEGom, 15 &5 F A A57)7]
2% A% WE Ao vt 4 2L ¢, 0.1 cm Y 9l &% AJAY Polar(Polar RS400sd, USA)E 283k
% 71259Ar ANATEQ0 m $E o8 DHI)e % 40-70%HRR(Heart Rate Reserve)e] Z @ $Fd
20 m TS N9 ] webA AL geh T SES AN NSRS SAG. Sieea
Fgol 9 = o] Bobs A AjQlel WA R o 8 Table 33 2.
ta #aste] 2718 o 744 20 me] 7S YRS
955 71=a3ich 2.4. Rt=xE]
2 Ae] A5 3 g SPSS Ver 20.02 o] 4314 t}
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Table 3. Combined exercise program

%difference &

2H&314, one-way ANOVAE A A|5)

gzl va) 98k Al(p<0.05) 718tk A T

Week Order Exercise Intensity Frequency
Warm-up(5min) Static stretching
14 - rope-skipping(40 min) 40-50%HRR
left and right side stroke (RPE11-12)
1 line 1 jump
foot changing run jump
5.3 Main exercise Cross jump 50-60%HRR 5 times
: (60min) right & left jump (RPE13-14) /week
before & behind jump
turns around jump
. . 60-70%HRR
9-12 padminton game(20 min) (RPE15-16)
Cool-down(5min) Static stretching
S 2 oz Bl SAEE uig Hdt & 793Al(p<0.001) F718ES
Zh(mean)¥} ¥ =¥ (standard deviation)E bl 48e AAIPEE  EET(p<0.05), +ET
g o) FE Aatgh Aol & wlatshy] fls) Akl (p<0.001), X}*ﬂi?u}ﬂﬁﬂpm.osm frelstl 57t
Al710l= paired t-tests AAJSIRAL, HE F Afel= a9l AR Feate] A aLpeA Rt
fox ]
A
i3

o} AFEZ 4L Duncan-testS ©]-83} 1, 7t gk

AA el

+ (v 052 A

5
3. 92 Z1t (p<0.01)°] frefstAl S7Fekiar, AAaebis] &

3.1. AZH=e He}

AT RS ik

WH3l= Table 43 2t}
A nTEAF iL(p<0.01)3’+ AR 31 T giEatel] Hlsl] 95k Al(p<0.05) S7FSFSATE
TR (p<0.05)0] FoJsAl Ak, AT

AA Y&

2o F A4

o A aTEEF ETH(p<0.05), SEFTH(p<0.001)°]
g3t frolstAl F7ketala, AT o] tET
o \lsl §-2 8k AI(p<0.05) 78kt

A AT e (p<0.05), ¥
&
T} EFro] gzl 3 o8t Al(p<0.05) F7ksk
Aok AHATFEL AP F 2 E T (p<0.05), &
ST(p<0.001), A ILTEEFHT(p<0.01)0] F2l3HAl
7R AL, AN TS Ee] A ek A

[¢]

A EFwe] tizrel HlE f-ofshAl (p<0.01) FA 3.2, EX|E9 H3|
ST AAG LS AT AE 2E(p<0.01)3 A el e faka BEeE § 8544

FET(p<001)°] FA F7FeIALL, AMITE] wslE Table 53 2t
F Fewd EFwo] AT

ok AF T Bzl 1] TC= AP 2Ew(p<0.05), &

Table 4. Changes of body composition after 12 week combined exercise within each group

Variable Group Pre Post Yodiff t-value F-value Duncan
A 33.23%2.05 32.18+1.94 3155112 6.294"
%BF B 34.00+1.61 33.45+1.61 -1.66£1.87 2.]44* 7192 A<D
(%) C 34.63+3.24 34.35+3.20 -0.81+0.71 2.708
D 34.17+1.98 34.27+1.84 0.32+1.37 -0.518
A 42.03£1.77 43.12+1.40 2.58+1.42 -4.800%*
LBM B 40.37+1.48 41.30+1.76 2.31+0.76 -6.751%* 13.506™ AB>C.D
(kg) C 42.98+5.56 43.13+5.60 0.35+0.67 0.000
D 42.58+1.66 42.201.48 -0.88+1.46 1.474
Values are M+SD * p<.05 ** p<.0l *** p<001
A : purple sweet potato intake and exercise group B : exercise group
C : purple sweet potato intake group D : control group
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Table 5. Changes of health related fitness after 12 week combined exercise

within each group

Variable Group Pre Post Yodiff t-value F-value Duncan
A 32.70+4.71 35.30:£5.46 8.02+6.24 2925
grip-strength B 31.03+3.88 32.37+3.90 434+1.14 -10.193™ .
(kg) C 34.97+6.28 35.87+6.19 2.69+1.33 -5.139” 4347 CD<A
D 29.93+4.78 30.00:£4.25 0.5343.63 -0.151
A 23.50+7.23 26.83+7.49 14.94+4.83 -10.000"
sit-ups B 18.33+3.33 20.33+2.50 11.99+9.08 -3.873" .
. 4.185 D<A
(time/60secs) C 19.00+2.90 20.33+3.88 6.53+6.68 -2.390
D 20.17+2.14 20.67+2.42 2.51+5.13 -1.168
A 16.28+5.47 17.83+4.61 12.63+13.46 -3.596
sit and reach B 16.16+5.37 17.60+5.62 9.25+3.26 -6.903 3331° D<AB
(cm) C 14.17+4.76 14.834.26 6.04+5.83 -1.865
D 16.75+4.06 16.50+3.85 -1.21£9.06 0.745
N A 29.67+9.81 36.67+14.60 21.69+8.39 -3.500
N mm B 20.67+4.63 23.67+4.80 15.10£5.43 8216 0419™ CDA
s ‘;lacs)m " c 22.8346.11 26.1746.62 12.46+7.39 6742 : ’
P D 25.83+4.58 26.17+4.31 1.68+9.63 -0.395
Values are MESD * p<.05 ** p<.0l *** p<.001
A : purple sweet potato intake and exercise group B : exercise group
C : purple sweet potato intake group D : control group
(p<0.01), AP AP T(p<0.01)°] FrolatA Zast Ao WskE Table 63 2Tt
A, Adupebdd gETol tzzel vsl felshl  FRe feld Wbl gich Qede AN mTo)
(<0.05) &3k TG AMuTHAE 5] AF $5T(p<0.05), +5 iL(p<0.01)°l frolsAl 7ha
gzitel w3 #lal(p<0.05) T4dtdtk HDL-CE  SRlaL AHapebddl $5E, $5E, Ak
AP gl ol Cgelsl el seael vl $lsblp005) Aaac <
(p<0.05) S7Fstirh. LDL-Ci= +refeh Wsh7h glolth. &d AL Ay mhdd 26w (p<0.05)°] 2]
Sl Zaskla, AT ST, 5T, A
3.3. Y=gl Xo| Het e F el izl wls) o8kl (p<0.05) FrA
Ak A9 Fae BT F Adwd A 3

Table 6. Changes of blood lipid profiles after 12 week combined exercise within each group

Variable Group Pre Post Yodiff t-value F-value Duncan
A 174.17422.69 143.67+13.11 -13.65+11.03 3.161°
TC B 194.50+41.63 171.834+41.46 -11.90+5.54 4.933" «
(mg/de) C 197.50433.80 181.50432.21 -8.13+3.55 5.010™ 3965 AD
D 165.00421.00 160.17+27.36 -3.31+5.37 1.378
A 135.33498.80 95.00+41.26 -20.82+19.13 1.557
TG B 102.834+42.54 92.50+32.56 -7.72+11.12 1.705 «
(mg/de) C 100.00426.12 101.334£35.51 0.85+19.68 -0.165 3335 A<D
D 72.67+16.57 80.17+24.29 10.77+20.36 -1.212
A 50.37+6.11 57.40+10.29 13.82+15.00 -2.488
HDL-C B 50.2248.79 53.1748.18 6.27+6.29 -2.396 «
(mg/de) C 54.98+4.06 55.07+8.94 -0.12+11.16 -0.031 3330 D<A
D 51.10+14.27 47.32+11.59 -6.15£10.35 1.539
A 92.50+6.72 85.17+28.83 -8.48+26.61 0.693
LDL-C B 116.33+36.70 113.334£35.15 -1.33+10.856 0.538 0.461 NS
(mg/de) C 112.50+34.54 111.674£26.30 1.08+8.98 0.169
D 90.17+17.92 92.33426.50 1.53+14.38 -0.427
Values are M£SD NS : non significant * p<.05 ** p<.01
A : purple sweet potato intake and exercise group B : exercise group

C : purple sweet potato intake group
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Table 7. Changes of insulin resistance after 12 week combined exercise within each group

Variable Group Pre Post Yodiff t-value F-value Duncan
A 90.33+8.69 88.50:£5.96 0.156.62 0.739
Glucose B 91.17+11.51 91.17+8.75 0.49+7.54 0.000 st s
(ng/de) C 91.006.07 96.17+8.66 5.92+10.32 -1.393
D 88.97:8.69 94.33+6.06 6.80+6.58 2592
A 15.19+5.23 8.58+1.82 -41.248.72 4593
i B 18.35+5.28 12.92+8.83 -36.18+33.39 3.212° .
(l;ls.ll;lrr:?) C 12.88+6.44 11.174.10 -8.04427.38 1.138 o1 DABC
D 8.8344.68 11.25+1.45 70.78+71.40 -1.456
A 3.42+1.41 1.90+0.38 -42.1249.94 3.591°
B 4.07+£0.96 2.95+2.00 -34.37+36.17 2.547 .
HOMA-IR 4.163 D<A,B,C
C 2.91+1.44 2.65+0.98 -0.77+39.33 0.611
D 1.98+1.18 2.61£0.33 85.94+129.05 -1.610

Values are M+SD NS: non-significant * p<.05 ** p<.01
A : purple sweet potato intake and exercise group

C : purple sweet potato intake group

B : exercise group
D : control group
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