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Studies on the Nutritional Components of Purple Sweet Potato(Ipomoea batatas)

Sun Young Kim and Chung Hee Ryu

Department of Food and Nutrition, Kunsan National University

Abstract

Two sweet potato CV.(Ipomoea batatas) were examined, ie. purple flesh sweet potato(PSP) and
light yellow flesh sweet potato(LYSP) which varied in degree of sweetness. On a fresh weight basis,
nitrogen free extract in cultivars ranged from 25.73~26.24% and PSP contained more crude fat than
LYSP. Total amino acids of PSP and LYSP were 5676.57 mg% and 4550.86 mg%, respectively. Aspartic
acid, serine, alanine and valine were the major components in sweet potatoes. Sulfur-containing amino
acids are the first limiting amino acid in PSP. The major fatty acids in PSP and LYSP analyzed
by GC were palmitic acid, linoleic acid. The content of the saturated fatty acid was less than that
of the unsaturated fatty acid. Carbohydrate contents were 7543~79.10% and neutral sugars contents
were 67.22~64.85%(dry wt). Two sweet potato CV. contained the most glucose of all neutral sugars.
PSP contained 11.88% for uronic acid, 59.42% for starch. Free sugars of PSP(0.82%) was much less
than that of LYSP(2.53%). The contents of thiamin, riboflavin and niacin were similar, and the ascorbic
acid contents in PSP and LYSP were 63.4 mg% and 48.7 mg%(dry wt), respectively. Comparing the
mineral content in PSP, K was the greatest element in concentration followed by Mg, Ca, Na. The
total dietary fiber(TDF) value was 13.43% in PSP, 9.79% in LYSP respectively. The ratio of soluble
dietary fiber(SDF) content and insoluble dietary fiber(IDF) content to TDF content for PSP were

57.6%, 42.4%, respectively.

Key words: purple flesh sweet potato, light yellow flesh sweet potato.
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Ofulizat BlaHEAl
White 5] ub%0o) wle} EabAlg e )AL AA3
t}-g- 6 N-HCIZ 715323 A4 methanol/HPLC water/

triethylamine/phenylisothiocyanate®  §-=#53§ 3
Table 18] zAo g Aakaleich

Aupab 24 £4-2 AOAC 9ol of& A8 o}
BF;Z %vu]2 methylationA] %] ©}& gas chromatogra-
phy(Hewlett Packard 5890)2 ¥ 43}sic}.

HES IR TPy

Fralede A8 5goll 80% ofleb2 150 miZ 7} 304
T #, shdet 3 1087 dAlReEEn Asds
o]3}3}4] phenol-sulfuric acid W®Vel| o]} H-Aafad

ol o] EFEHRAE glucosed o} 431
242 &XAlE 05g8 72%(w/w) ZAt IOmI%
748l 30C x4 247 wuHE & 2N dHil8ojo =
oA 25, ZhpEsAze s, oS WAk o] 2A] (What-
man GF/C)& Al83le] AL E2 o339} o]
oJ}ei-g m- hydroxydlphenyl HOol &) $-24LS &
AHalgom, BFEAE glucuronic acidE o] &3lich
A e Q@«] EFEH 2= glucoseE o] 8312,
AACC ‘ﬁ K3 ol:7} ‘T“ 43}04 zx—]—(-;]ro:h;}m
FAGe A8 5mgs T2%w/w)y 84 £ 8 v}
TEH A7 T 2%(w/w) sodium borohy-dride/dimethyl
sufoxide®} &3jtste] 40ToNA 2474 R2-8bqic) )4
100 m/ 2] glacial acetic acide} &35+ &, A3 A 200
m/2] 1-methylimidazole® 2 m/2] acetic anhydride<}
ztzb Egpelal, Ao A 3087 wpREhe] o} H[" 34
Ak the 4 ml DI water?} 2m/ dichloromethane &2

et =] A 2749 A5 E (1995)

Table 1. HPLC operation conditions for amino acid

Instrument Waters HPLC PICO TAG System
Column Pico Tag(Waters 3.9X150 mm, 4 u)
Detactor UV Detector(Waters 484), 254 nm

Eluent Solvent Waters Pico-Tag eluent A
Waters Pico-Tag eluent B
Injection volume 10 W

Flow rate 1.0 m//min

Temperature 40T

Table 2. GC conditions for the neutral sugar

Hewlett Packard 5890 series I
DB225 fused silica capillary column
(J&W Scientific Inc., Folsom, CA)
30mx<0.25 mm ID, 0.25 uym film
thickness
Oven Temperature 80T to 170T(5C/min)

170T to 260C(2C/min)
Injector 275C
Flame Ionization Detector(FID) 300C
Carrier gas Helium(1l m{/min)

Instrument
Column

Table 2¢] GC 42

vlelul C& A& 3gS 0.05% Na-EDTA 8-<4(500 mg
EDTA/02N H,SO, 1/) 30mlE 7}ste] 587F blen-
ding3} L 0.45 um filter membrane 2.2 o3 #}&k % 300X
7.8 mm Aminex HPX column-g- A}4£-3}e] HPLC(Waters
4515 BAlahod o

v)elgl B, B,, niacing A& 3g-$ 01N HCI 30 m/=}
6N HCl 1 mi& 7}3+¢ autoclavingstil W¥zHgt ¥ 2N
sodium acetate 24 pH(4.0~4.5)% 243}k o5 6

%9 Taka diastase® 7}8l3i2 2-2(48C, 3hr) ¥, b
ANAE sl 50% trichloroacetic acidg di. 714,
W7k 7% o] (Whatman No. 41 filter paper)d3ivt.
of el & 250 mm X 4.6 mm capcell-pak Ciz AG 120 co-
lumn(Shiseido)2- *F-4-3}ed HPLC(Hewlett Packard 10
5002 ZAsslch

FOE EEEM
A8 1g& 10% HF o 1087 A# A2 § x13 d4b
ZOmI% 7}slod 4417} Fak wpA A2 F Y abo] of 2~3
g w72 sS4 vk ohs 10 ml perchloric

ac1d% 7bsled AA Bl A7 F 3% WAHS vhste]
ofgle AHAHE Selil 50mliE ste] REZH§ Plasma
zpypE 2B A (Inductively Coupled Plasma Ato-
mic Emission Spectrometry, ICP-AES Se-iko, Model
SPS 1500R) o 2 =3},
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Table 3. Proximate analysis of sweet potatoes

Table 5. Amino acid scores for sweet potatoes

Content(%)

Components -

PSP" LYSP?
Moisture 70.2 69.7
Crude Protein 2.01 195
Crude fat¥ 0.25 0.17
Nitrogen free extract 25.73 26.24
Crude fiber 0.87 0.86
Ash 0.94 1.08

UPurple Sweet Potato
ILight Yellow Sweet Potato
9Diethylether extract

Table 4. Total amounts of amino acid composition in
sweet potatoes (mg%, dry basis)

. . Composition

Amino acids

PSPY LYSP?

Asp 415.96(7.3) 606.27(13.3)
Glu 358.56(6.3) 250.69( 5.5)
Ser 407.63(7.2) 349.78( 7.7)
Gly 303.76(5.4) 182.81( 4.0)
His 151.60(2.7) 140.62( 3.1)
Arg 380.97(6.7) 389.48( 8.6
Thr 317.28(5.6) 321.18( 7.1)
Ala 427.73(7.5) 368.40( 8.1)
Pro 287.02(5.1) 141.80( 3.1)
Tyr 282.91(5.0) 191.64( 4.2)
Val 474.64(8.4) 377.76( 8.3)
Mat 168.86(3.0) 165.43( 3.6)
Cys 33.71(0.6) 7.34( 0.2)
Iso 425.20(7.5) 288.86( 6.3)
Leu 483.91(8.5) 305.63( 6.7)
Phe 430.47(7.6) 278.04( 6.1)
Lys 326.36(5.7) 185.13( 4.1)

Total 5676.57(100) 4550.86(100)

( ): % of total amounts of amino acid composition
b2); Same as the Table 3.

Ao|M B BAM

Ao} df-4 ek Prosky 597 #]&F dietary fiber
assay kit(Sigma Chemical Co.)& Ab&-3ko] F-A{abeich
oluj 484 o] -&(soluble dietary fiber : SDF)2} &
£ X(insoluble dietary fiber : IDF)& v} &4 35k9]aL,
Z-Alo] A f-(total dietary fiber : TDF)+ —’F—%“»} 244
Alo] A-4-2] gto g A Abslodel,

An 9 o

AudE Aatuis) AFe] @ A el
UMEE A Ashe Table 334 2
duideg piube] fEdere F3o ueh 60~80

Amino acid scores” PSp? LYSP? FA(?%I){O
Threonine 100 (44) 100 (5.3) 4.0
Valine 100 (6.6) 100 (6.2) 5.0
Total sulfur(Cys+Met) 80Y(2.8) 80 (2.8) 35
Isoleucine 100 (5.9) 100 4.7) 4.0
Leucine 9% 6.7) 71 (5.0) 70
Lysine 9 (4.5 60%(3.0) 5.0
Aromatic(Phe + Tyr) 100 (9.9 100 (7.7) 6.0
Tryptophan® - = - = 1.0

V2. Same as the Table 3.

#: Grams of amino acid in 100g of test protein/g of amino
acid in FAO/WHO pattern X100

#: First limiting amino acid

™. Not determined

( ): Grams of amino acid in 100g of test protein
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Table 6. The fatty acid composition of sweet pota-
toes

Table 7. Carbohydrates values for sweet potatoes
(%, dry basis)

Fait " Composition(%) Components PSPV LYSP?
atty acids
pPSp? LYSP? Carbohydrates? 79.10 7543
Cuzo 03 . Neutral sugars 67.22 64.85
Rha 0.72 0.63
Cuao 0.3 04
Ara 0.58 0.65
Ciso 499 17.5
Xyl 0.25 045
Cigo 14 5.2
Man 0.54 1.52
Cisa 04 13
Gal 0.70 0.80
Cus:z 373 64.3
Cusis 85 9.9 Glu 64.43 60.80
Others 1'9 2'1 Uronic acid 11.88 10.58
- - Starch 59.42 57.94
D2 Same as the Table 3. Free sugars 0.82 253

FARoIA) eEF 2Twhe] ofu|k it EAE & Me-
redith 5(1979), Purcell $(1982) ¥ Walter % (1983)“
9] ¥ o] A% aspartic acid, glutamic acid, alanine, phe-
nylalanine, serine, arginine, valine, leucine %-°] 74
Bo2 glutamic acidE A slies wsd AFSE B
o] 7t

apuhe oz AEe R ofE TREC oA g
AAE Ao} Ppolu|iate] 244¢ AHEH AR
EFt HYWHG o 4 gly ozl i7wmie] PER
Wb 2209124 ANRCEF Casein® PER(Q.5)3
slatiths ATARNNE 4 epdsleh. H of
) Ab7lel| 9%t o} thl A7 Hprotein quality)S A
H 1w Table 59} vl &, AP Tetd 74, A 1A%
ofp x4k ghf-3tolum Al A 24|FE obu]lARS- ly-
sinee 2 Jelygtor, o 34 wAetd A ly-
sineo] A 1At o}w)= 4}, leucineo] A 27|gF o}lu] XAt
o2 vepgrl AF71A dedAl apell ofstH FFel
o} thi Zolr} qlEh}, Ao wjREe uqult
o) FAdoju| At F SFfolv|xil, lysine H leu-
cine S-o] AgopriAle® B ¥ glomWdn E3)
g-amino7| & 7}Al lysined A4, A3 dFe)A| et
E o fdgs wgste] F& lysine® F4E AA
Bhodrhus-4n,

X|ehat

24 5 puke] 2 A ubkek 0.84%( A E71E) F AWt
Z 4] palmitic acid 49.9%, linoleic 37.3%, linolenic acid
85% % stearic acid 14% Eo1g ¥ @& I Fvl=
24 &2 0.56%(AE715F) % linoleic acid”} 64.3%,
palmitic acid 17.5%, linolenic acid 9.2%, stearic acid
52% 2 oleic acid 1.3% 52} At 248 Vel
(Table 6). 7™, 0] w & o}2} v)4=gk Hdfe|gl o,
AL af o) A Z.o) FRAMALE palmitic
acid, linoleic acid7} & =|u}4ke) 70% o] AHS 2] 3hodic).
ae]x 28F9 vl 25 By shaubate] heo] ¥
o} E3 ge a4 myvle 2AXE EspAEM

D2: Same as the Table 3.
3 Sum of neutral sugars and uronic acid

Fepury 453 xonz sHFAAA] Bcarotene %
obu|i: Al &) 4 & YT 4 e AHA
Habol] 49 o} L AAps] Fupe

Bt

2%£0] yful BE ©S5IE ko] 5% ol4LR
TEHFEHE A EWoln|, o)) DRF-E FAHEeE A
9jtiTable 7 %)
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Table 8. Contents of thiamin, riboflavin, niacin and as-
corbic acid of sweet potatoes (mg%, dry basis)

Table 10. Dietary fiber content of sweet potatoes
(%, dry basis)

Vitamins PSp? LYSP?
Thiamin 1.89 1.62
Riboflavin 0.83 0.67
Niacin 2.56 2.10
Ascorbic acid 63.40 48.70

D2: Same as the Table 3.

Table 9. Mineral concentration of sweet potatoes
(mg%, dry basis)

Element PSPV LYSp?
Na 55.00 97.50
K 1200.00 1330.00
Ca 98.20 89.30
Mg 120.40 137.50
Fe 1.95 2.24
Zn 1.11 0.80
Ni 0.05 0.02
Cr 0.02 0.01
Cu 0.69 0.56
Mn 2.08 1.90
Cd 0.04 0.02
Co 0.01 0.03
Al 0.52 046

2. Same as the Table 3

HIEL!

A tuke] wlebnl geFo] olub A TuiRT) o)
AZ w3, 53] nlelwl Co F8ke 634 mgh= A
7], #7), A7), AAe] 4 & zepyel wel vha
zlolzl glovi® 37w} 100gs A#FT 2% RDAC
et 7198 & o2 7)d =g chTable 8 #x). o]9]
M1 uhe] ojabd wleal B, By, Niacin % C&] 3k
g3 ael, F5ol el ohoFstess® Ea] ujenl Co
$ H3 779 mgR(RAEN T AA RaE wh glch
e} o] & vlElulE - 8Ade|n, o] F wielnl C= d 3}
Al Zof] w1738} 31 ascorbic acid oxidaseel] 2l&] A de-
hydroascorbic acid® A= 250 7134 fF-o)ael
Roz Atz =]k

713

Tele] F)d" zAle Table 99} #otth & A4
ZFuled A9, K 1200 mg%, Mg 1204 mg%, Ca 98.2
mg% 2 Na 55mg% Solgio, dnkagsgul= K
1330 mg%, Mg 137.5 mg%, Na 97.5mg % Ca 89.3 mg%
Zolgltt. 283 viEd L Fo) M= Mn, Fe, Zn, Cu,
Al Fo] FAFolglom, 1o Fm|EULE Ni Cr,
Cd, Co %o] #alsigich Lopez 57, Picha®, 183
Reynalds 59| REojM% o|9} wvl&gh 73e]dct

Dietary fiber PSPV LYSP?
SDF* 7.74 4.91
IDF** 5.69 4.88
TDF*** 1343 9.79

V2. Same as the Table 3.
*Soluble dietary fiber
**Insoluble dietary fiber
***Total dietary fiber
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