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Abstract The functional components of leaves and stalks from 14 sweet potato cultivars were
investigated by determining lutein, B-carotene, chlorophyll, tannin and phenolic acid contents. It was
found that the contents of the functional components in different cultivars differ significantly (p<0.05).
Lutein, B-carotene and total chlorophyll contents were high in leaves and ranged from 19.01-28.85,
35.21-52.01 and 440.9-712.2 mg/100 g, respectively. The tannin and total phenolic acid contents of
sweet potato leaves ranged from 2,280-4,460 and 2,640.2—4,200.9 mg/100 g, respectively. Significant
correlations have been observed among cultivar, lutein, $-carotene, chlorophyll, and other antioxidants.
The leaves of Healthymi cultivar contained the highest level of lutein, B-carotene and total chlorophyll,
and Geonpungmi cultivar contained the highest level of the other antioxidant, among the all cultivars
examined. Sweet potato leaves and stalks contain abundant functional components that make them
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potentially useful as fresh vegetables or processed foods.
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Introduction

Sweet potato ([pomoea batatas L.) is one of the most economically
important crops and is widely grown around the world (1). Sweet
potato leaves and stalks are the aboveground parts of the sweet
potato, can be harvested several times in a year, their yield is
ultimately higher than that of many other leafy vegetables. Sweet
potato leaves have long been known to contain functional compounds
with antioxidant activities such as carotenoids, flavonoids, chlorogenic
acids, and several caffeoylquinic derivatives, all of which contribute
to significant decreases in risks associated with chronic diseases (2).
Color and variety can influence levels and profiles of phenolics as
well as of carotenoids, anthocyanins and chlorophylls (3,4).

Aside from their well-known role as vitamin A precursors,
carotenoids are among the phytochemicals most cited as responsible
for a reduced risk of developing diseases such as cancer, cardiovascular
diseases, cataracts, and macular degeneration. In addition to lutein
and [-carotene, carotenoids also play an important role in the
human body’s antioxidant defense system (5). The biological
functions of lutein in the eye include antioxidant activity against
various pro-oxidants behavior (6,7). B-Carotene is the most abundant
carotenoid found in plant-derived foods (mainly fruits and vegetables)
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consumed by humans and exhibits the highest biological activity of
all pro-vitamin A carotenoids. Recent evaluations of its biological
importance emphasized [B-carotene function as potent singlet
oxygen scavenger and antioxidant. Chlorophylls are a group of
naturally occurring pigments produced in all photosynthetic plants as
well as algae and some bacteria. The major portions of chlorophyll
colorants are in water-soluble forms and they are used in dairy
products, soups, oils, sugar confections, drinks, and cosmetics (8,9).
Tannins have beneficial effects on human and animal health (10). The
biochemical activities of tannins range from beneficial antioxidants
to damaging toxins and prooxidants. If tannins scavenged free
radicals, or reduce other oxidized compounds, and form relatively
stable semiquinone radicals they can act as antioxidants (11,12).
Both leaves and stalks are also good sources of phenolic compounds.
Sweet potato leaves are a rich source of caffeoylquinic acid (CQA)
derivatives (esters of caffeic acid and quinic acid) (13), which are
known to exhibit antioxidative potential and have many beneficial
effects on human health (14). Sweet potato leaves contain significantly
more isochlorogenic acid than other commercial vegetables,
including sweet potato roots and potato tubers (15).

Sweet potato leaves possess a variety of chemical compounds that
are relevant to human health, and its leaves and stalks have value as
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very nutritious and tasty vegetables. Although Asian and African
regions have used this plant as food, there is little information about
its nutritional characteristics. In addition, other parts of sweet
potatoes have limited use compared to the tuber and to date have
been used only for animal feed and fertilizer. Since the functional
components of sweet potato parts and cultivars have not previously
been reported, the objective of the present study was to evaluate
the functional component of leaves and stalks from different
cultivars and better assess their potential as sources of functional
foods in the food industries.

Materials and Methods

Materials Sweet potato leaves and stalks of 14 varieties (Geonpungmi,
Daeyumi, Yulmi, Jinhongmi, Healthymi, Manami, Sinchunmi, Gunmi,
Yeonhwangmi, Yeonmi, Andong, Singeonmi, Gogeonmi, and
Jeungmi) were obtained from Cheongwon-Gun in Chungbuk, South
Korea. They were rinsed with tap water and dried in hot-air drying
equipment (WFO-459PD; EYELA, Tokyo, Japan) at 40°C for 48 h and
then ground into powder by an ultrafine grinder (Micro hammer
cutter mill type-3; Culatti AG, Zurich, Swiss) and filtered through a
0.18-mm screen. Powdered samples were stored in well-labeled
polyethylene films placed in a freezer at —20°C until analyzed.
Chemicals The reference substances lutein, -carotene, chlorogenic
acid, caffeic acid, ferulic acid, three caffeoylquinic acid (4,5-diCQA,
3,5-diCQA, and 3,4-diCQA), butylated hydroxyl toluene (BHT), tannic
acid and Folin-Ciocalteu’s phenol reagent were purchased from
Sigma Chemicals Co. (St. Louis, MO, USA). Sodium chloride (NaCl),
sodium sulfate (Na,SO,), and potassium hydroxide (KOH) were
purchased from Samchun (Samchun Co., Ltd., Seoul, Korea). HPLC-
grade acetone, water, and ethyl acetate were purchased from J.T.
Baker Inc. (Phillipsburg, NJ, USA).

Analysis of lutein and P-carotene contents According to the
slightly modified protocol of Wang et al. (16), 1g of sample was
extracted three times with 10 mL acetone (containing 0.1% BHT) for
10 min using an ultrasonic water bath (frequency 50Hz, power 872
W, WUC-D22H; Wonju, Korea), then centrifuged at 3,800xg for
15 min. The supernatants were combined and concentrated using a
rotary evaporator (EYELA N-1000; EYELA) under vacuum at 35°C. The
residue was dissolved with 20 mL ether (containing 0.1% BHT) and
saponified by the 10% methanolic KOH. This was followed by
standing for 3 h at 4°C in the dark, and then 20 mL of NaCl (10%, w/v)
was added. After phase separation, the lower phase was extracted
twice with 40 mL ether (containing 0.1% BHT). The combined ether
phases were dried over anhydrous sodium sulfate and reduced using
a rotary evaporator at 35°C. The residue was dissolved in 5-mL of
methanol/ethyl acetate (50:50, v/v) containing 0.1% BHT and filtered

through a 0.20-um PVDF membrane filter before further analysis.
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Separation and analysis of lutein and 3-carotene were determined
by high performance liquid chromatography (HPLC; Younglin Inc.,
Anyang, Korea). The analytical column was a Mightysil RP-18 GP
column (4.6x250 mm, 5 pm, Kanto Chemical, Tokyo, Japan). Acetone-
water was used at a flow rate of 0.6 mL/min. The injection volume
was 20 piL, and the UV detector was set at 450 nm. Figure 1A shows
the chromatograms of the reference mixture and a sample, respectively.
Standard curves were linear in the concentration range studied, and
the fitted lines showed very good correlations coefficients of
R*=0.999 and R?*= 0.999 for lutein and B-carotene, respectively. All
samples were analyzed in triplicate.

Analysis of chlorophyll a and b contents Chlorophyll a and b
contents were evaluated according to the method of Shin et al. (17).
In brief, 0.3 g of sample was extracted with 80% (v/v) acetone-water
solution. The extract was sonicated in an ultrasonic water bath, then
centrifuged at 3,800xg for 30 min. The residue was dissolved in 20
mL ether (containing 0.1% BHT) and then 10 mL of NaCl (2%, w/v)
was added. After phase separation, the lower phase was extracted
twice with 40 mL ether (containing 0.1% BHT) then added to a 50-mL
volumetric flask. The absorbance was determined at 660 and 642 nm
with a UV-Vis spectrophotometer (UV-1650PC; Shimadzu, Kyoto,
Japan).

Content was calculated by the following equations:

Chlorophyll a (mg/L)=9.93 OD (660 nm)—0.777 OD (642 nm)

Chlorophyll b (mg/L)=17.6 OD (642 nm)-2.81 OD (660 nm)

Analysis of tannin content  Tannin contents were measured according
to a modification of the method of Duval and Shetty (18). 1g of
sample was extracted with 20 mL of 80% (v/v) ethanol for 30 min at
room temperature and subjected to ultrasonic wave treatment, then
centrifuged at 3,800xg for 30 min. Three replicate extracts were
combined and the solvent was evaporated using a rotary evaporator
under vacuum at 40°C. In a 10-mL test tube, 1 mL of 95% ethanol
and 1 mL of distilled water were mixed with 1 mL of the sample.
Then, the 5% Na,CO; solution and 500 pL of 2 N Folin-Ciocalteu’s
phenol reagent were added and mixed. After exactly 60 min, the
absorbance was determined at 725 nm with a UV-Vis Spectrophoto-
meter (UV-1650PC; Shimadzu). Tannin content of the extracts was
expressed as mg of tannic acid equivalents (TAE) per 100 g of dry
weight. All extracts were analyzed in triplicate.

Analysis of phenolic acid Leaves and stalks (0.5 g) were extracted
with 20mL of 80% (v/v) ethanol for 30 min and subjected to
ultrasonic wave treatment. Following centrifugation at 3,800xg for
30 min at 4°C, the residue was again extracted twice with 20 mL of
80% (v/v) ethanol and centrifuged. The combined supernatants were
diluted to 50 mL with ethanol.

The phenolic acid extracts were filtered through a 0.20-pum PVDF
membrane filter before further analysis. Quantitative analysis of
phenolic acid were determined by HPLC system (Younglin Inc.)



equipped with a UV detector and the monitoring wavelength was
280 nm. Figure 1B shows the chromatograms of the reference mixture
and a sample, respectively. The separation was achieved on a XDB-
C18 column (5 um, 4.6x250 mm, Agilent Technologies). The mobile
phase consisted of 0.1% (v/v) acetic acid in water (solvent A) and
0.1% (v/v) acetic acid in acetonitrile (solvent B). The gradient used is
as follows: 0—2 min, 8% B; 2—27 min, 10% B; 27-50 min, 30% B; 50—
51 min, 90% B; 51-60 min, 100% B; 60—70 min, 8% B. The flow rate
was 1.0 mL/min and the injection volume was 20 pL.

Statistical analysis Data were expressed as meantstandard deviation
(SD). The significance of differences among treatment means was
determined using one-way analysis of variance (ANOVA) with SPSS
software (SPSS Institute, Chicago, IL, USA) and a significance level of
p<0.05.

Results and Discussion

Lutein The results obtained for the lutein content of the leaves and
stalks from different sweet potato cultivars are shown in Table 1.
There were significant differences among the sweet potato cultivars.
Lutein contents ranged from 19.01 (Gunmi) to 28.85mg/100 g
(Healthymi) with an average of 24.67 mg/100 g in different sweet
potato leaves. The values in stalks ranged from 1.88 (Yulmi) to 3.77
mg/100 g (Gogeonmi) (p<0.05), with an average of 2.70 mg/100 g.
Lutein content of leaves was more than 10-fold higher than in stalks.
Lee and Kim (19) reported that lutein contents of other commercial
vegetables were lower than in this study, ranging from 10,115 to
13,718 ug/100 g. In other reports for other vegetables or leaves,

Functional components in sweet potato leaves and stalks 99

lutein values based on HPLC ranged from 2.0 nug/g (lettuce) to 53.8
pg/g (India mustard) (20). In contrast, the leaves and stalks of sweet
potato had slightly higher carotenoid levels than those of the other
vegetables.

[-Carotene The [-carotene content of leaves and stalks from
different sweet potato cultivars are shown in Table 1. There were
significant differences among sweet potato cultivars and the leaves
had higher content than did the stalks. The data showed that -
carotene content of the leaves ranged from 35.21 to 52.01 mg/100 g
and was highest in Healthymi and Manami, with the values of 52.01
and 49.94 mg/100 g, respectively, which are not significantly different
at p>0.05, followed by Yulmi (44.83 mg/100 g) (p<0.05). B-Carotene
content of the stalks ranged from 0.48 to 2.57 mg/100 g and was the
highest in Singeonmi at 2.57 mg/100 g (p<0.05), followed by Jinhongmi,
Gunmi, and Gogeonmi with the values of 2.06, 2.04, and 2.07 mg/
100 g, which are not significantly different at p>0.05. On the other
hand, the lowest value for Yeonmi was 0.48 mg/100 g, which was
significantly different at p<0.05. These values were corrected based
on the results from a recovery test of standard p-carotene. The
average [-carotene content of leaves was 41.36 mg/100g dry
weight, which was similar to the findings reported by Ishida et al.
(21). They reported that leaves have a lot of vitamins, such as
riboflavin, [-carotene, vitamin C, vitamin E and so on. The B-
carotene content in leaves of Koganesengan (KS) and Beniazuma (BA)
was 400 and 273 nug/100 g wet basis, respectively, and stalks of KS
and BA had 22 and 191 pg/100 g wet basis, respectively. In addition,
[-carotene content of sweet potato leaves and stalks was higher
than that in spinach (31.5 mg/kg wet basis) and other vegetables (2—
1,700 ng/100 g wet basis) (22,23).

Table 1. Lutein and B-carotene contents (mg/100 g dry basis) on leaves and stalks of different sweet potato cultivars

Lutein [B-Carotene
No. Cultivars
Leaf Stalk Leaf Stalk
1 Geonpungmi 21.71+0.62™ 2.03+0.05" 38.93+1.21° 1.00£0.018
2 Daeyumi 26.60+0.63% 2.14+0.09" 43.9741.52% 1.38+0.04¢
3 Yulmi 25.79+0.29¢ 1.88+0.06' 44.83+1.13° 0.93+0.01"
4 Jinhongmi 28.28+0.31%° 3.2620.11¢ 37.76+1.22¢ 2.0620.04°
5 Healthymi 28.85+0.35° 2.54%0.07' 52.01+1.06° 1.42+0.01¢
6 Manami 27.32+0.77* 2.150.01" 49.94+1.18° 1.01+0.02%
7 Sinchunmi 21.15+1.04° 2.02+0.07' 37.18+1.37¢ 1.09+0.05°
8 Yeonhwangmi 25.84+0.93¢ 3.71+0.01° 42.63+1.92° 1.48+0.05°
9 Yeonmi 25.55+0.68¢ 2.77+0.11° 38.24+1.67° 0.48+0.01'
10 Andong 24.16+0.40° 2.11+0.04" 36.8620.19% 1.00+0.028
11 Singeonmi 24.20+0.21° 3.44+0.08° 41.85+1.01% 2.5740.02°
12 Gunmi 19.01+0.838 3.58+0.04° 35.21+1.60° 2.04+0.03°
13 Gogeonmi 26.14+0.79¢ 3.77+0.06° 41.18+1.15¢ 2.07+0.05°
14 Jeungmi 20.83+0.20 2.39+0.028 38.41+0.28° 1.06+0.03¢
Mean+SD 24.67+2.98 2.7040.71 41.36+4.97 1.40+0.58
CV (%) 12.1 26.3 12.0 41.4

YData are mean+SD of 3 replicates. Values within columns with different letters are significantly different (p<0.05).
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Chlorophyllaand b  The chlorophyll a and b content of leaves from
different sweet potato cultivars are shown in Table 2. There were
significant differences among sweet potato cultivars, and leaves had
7.6—-14.7 times higher content than did stalks. The data showed that
the chlorophyll a content of the leaves ranged from 329.0 to 518.6
mg/100 g, with significant differences among varieties. Chlorophyll a
predominated over chlorophyll b in partially colored leaves and
stalks. Chlorophyll a and b contents were the highest (518.6 and
193.6 mg/100 g, respectively) in the Healthymi cultivar and the
lowest in the Gunmi variety (329.0 and 111.5 mg/100 g, respectively)
(p<0.05). Total chlorophyll contents of sweet potato leaves are close
to the 740 mg/100 g found in mustard leaves and to the 92.34 mg/
100 g wet basis in Dolsan leaf mustard (24,25). In this study, different
cultivars of sweet potato leaves had higher chlorophyll content than
in other leaves of Chinese sweet potato varieties (26). The chlorophyll
contents of stalks from different sweet potato cultivars are shown in
Table 2. Chlorophyll a and b contents were the highest in the
Yeonhwangmi cultivar (56.6 and 24.6 mg/100 g, respectively) and the
lowest in the Andong cultivar (27.3 and 9.5 mg/100 g, respectively)
(p<0.05). These results are in disagreement with those of Peng et al.
(27). The authors reported that the chlorophyll contents of the sweet
potato leaf stalks ranged from 20 to 48 mg/g wet basis. It is determined
that the difference is likely due to the varieties, cultivation areas, and
growing conditions.

Tannin The reactivity of tannins with molecules of biological
significance has important physiologi-cal and nutritional consequences
that naturally occur in leaf, fruits, beverages, and cereals. Their
multiple phenolic hydroxyl groups the form complexes with proteins,
and with other macromolecules such as

with metal ions,

polysaccharides (28,29). The tannin contents of leaves and stalks

Table 3. Tannin content on the leaves and stalks of different sweet
potato cultivars

Tannin content (mg/100 g dry basis)

No. Cultivars
Leaf Stalk
1 Geonpungmi 4,460+120°Y 9304108
2 Daeyumi 3,800+70° 1,040+20°
3 Yulmi 2,280£10’ 680+10
4 Jinhongmi 2,560+40' 970+20f
5 Healthymi 3,230+40° 1,120+20¢
6 Manami 2,94060" 1,150+20¢
7 Sinchunmi 3,370290¢ 1,390+30°
8 Yeonhwangmi 3,670£50¢ 730%30'
9 Yeonmi 3,360+70% 840+30"
10 Andong 3,390+40¢ 690+20
11 Singeonmi 3,090+30° 910+20¢
12 Gunmi 3,240%90° 820+20"
13 Gogeonmi 3,280+40°%f 1,170+£10°
14 Jeungmi 3,78060° 1,210+10°
Mean+SD 3,320+540 980220
CV (%) 16.3 22.4

YData are mean+SD of 3 replicates. Values within columns with different
letters are significantly different (p<0.05).

from different sweet potato cultivars are shown in Table 3. There
were significant differences among sweet potato cultivars. The data
showed that tannin content of the leaves ranged from 2,280 to 4,460
mg/100 g and was highest in the Geonpungmi cultivar (p<0.05),
followed by the Daeyumi and Jeungmi varieties with values of 3,800
and 3,780 mg/100 g (p>0.05), respectively. On the other hand, the
Yulmi variety had the lowest value, which was significantly different
at p<0.05. Tannin content of the stalks ranged from 680 to 1,390 mg/
100 g and was the highest in the Sinchunnmi cultivar, followed by the

Table 2. Chlorophyll contents (mg/100 g dry basis) on leaves and stalks of different sweet potato cultivars

Chlorophyll a Chlorophyll b
No. Cultivars

Leaf Stalk Leaf Stalk
1 Geonpungmi 344.5+4.9% 33.4+0.48 116.8+1.68 14.2+0.2°
2 Daeyumi 454.3+1.9° 30.740.4' 163.920.3° 11.50.18
3 Yulmi 439.7+2.2¢ 30.0£0.2" 158.1+7.0¢ 11.10.2¢
4 Jinhongmi 450.3+4.0° 44.1%0.2° 166.9+1.6™ 17.7+0.3¢
5 Healthymi 518.6+2.1° 49.4%0.2° 193.6%3.1° 22.240.5°
6 Manami 478.3+3.5" 32.2#0.5" 164.5+1.5* 13.8+0.3
7 Sinchunmi 418.5#3.3 47.3%0.3° 145.32.3 21.1#0.4°
8 Yeonhwangmi 454.2+43.1° 56.6+0.2° 164.141.1° 24.6+0.2
9 Yeonmi 449.4+4.0° 45.5+0.5¢ 168.7+1.8° 21.9+0.4°
10 Andong 363.6£2.9" 27.320.7¢ 118.0£0.58 9.540.3"
11 Singeonmi 425.616.9° 44.3+0.5°¢ 150.1+3.8° 17.60.1¢
12 Gunmi 329.045.7) 38.1+0.4 111.5+2.4" 17.0+0.5°
13 Gogeonmi 380.045.78 45.4+0.7¢ 142.0+2.4° 20.940.9°
14 Jeungmi 359.7+10.6" 29.9+0.4 115.4%4.3¢" 10.9+0.08
MeanSD 419.0455.5 39.649.1 148.5+24.9 16.7+4.9

CV (%) 13.2 23.0 16.8 29.3

YData are mean+SD of 3 replicates. Values within columns with different letters are significantly different (p<0.05).
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Fig. 1. Representative chromatograms of standard mixture (a) and sample (b). (A) Lutein and 3-carotene (B) phenolic acid peak (1) chlorogenic acid;
(2) caffeic acid; (3) p-coumaric acid; (4) ferulic acid; (5) 4,5-dicaffeoylquinic acid (4,5-diCQA); (6) 3,5-dicaffeoylquinic acid (3,5-diCQA); (7) 3,4-

dicaffeoylquinic acid (3,4-diCQA).

Jeungmi cultivar at 1,210 mg/100 g, which was significantly different
at p<0.05. On the other hand, the lowest values were for the Yulmi
and Jeungmi cultivars at 680 and 690 mg/100 g, respectively. These
values were corrected based on the results from the recovery test of
standard tannic acid. Park et al. (30) reported that the tannin
contents of green tea and Chungtaejeon tea were 12.4 and 11.80 g/
100 g, respectively. The average tannin content of leaves was 3,320
mg/100 g dry weight, which was similar to the findings reported by
Almazan et al. (31). The authors reported that the tannin contents of
three cultivar sweet potato leaves ranged from 2.8 to 3.6 g/100 g.

Phenolic acid Sweet potato roots, leaves, and stalks are good
sources of nutrients and micronutrients for animals and humans.
Recent studies demonstrated that the leaves and stalks of the sweet
potato contained high levels of phenolic acids compared to other
commercial vegetables (32). The following phenolic acids were found
in leaves and stalks of the sweet potato and all the varieties.
Individual phenolic compound contents of leaves and stalks from
different sweet potato cultivars are shown in Fig. 2. The contents of
these 6 phenolic acids were significantly different (p<0.05) among
the leaves and stalks samples of the 14 cultivars. In fourteen
varieties, either 3,5-diCQA or 4,5-diCQA were most abundant. In the
stalk tissues, the quantities of the identified phenolic compounds in
all cultivars were much lower than those of the respective
compounds in the leaves.

Apparently, 4,5-diCQA was the main phenolic acid (25 to 48% of
total phenolics) followed by either 3,5-diCQA or chlorogenic acid in
leaves, whereas chlorogenic acid and 4,5- diCQA were the main
phenolic acid (23-51 and 23-42% of total phenolics, respectively)

followed by 3,5-diCQA in stalks, which was in accordance with the
previous reports (33,34). Chlorogenic acid contents of leaves levels
ranged from 330.5 mg/100 g for Sinchunmi to 1,023.8 mg/100 g for
Gogeonmi. The stalks of the Jeungmi variety (601.7 mg/100 g) have
the highest levels of chlorogenic acid. Average chlorogenic acid levels
for all of varieties in the current study are higher than those
determined for the leaves and stalks of 3 cultivars by Jung et al. (35).
Caffeic acid and ferulic acid contents of the leaves were 13.7-32.5
and 29.0-87.5 mg/100 g, respectively. The average caffeic acid and
ferulic acid contents were 22.8 and 49.4 mg/100 g, respectively.
Caffeic acid and ferulic acid contents of the stalks were the highest in
Singeonmi (9.3 and 6.2 mg/100 g). 4,5-diCQA, 3,5-diCQA, and 3,4-
diCQA of leaves ranged from 691.2 to 2,011.1 mg/100 g (Jeungmi),
677.7 to 1,091.1 mg/100 g (Gogeonmi), 123.0 to 395.3 mg/100 g
(Healthymi), respectively. The stalks of the Sinchunmi varieties have
the highest levels of 4,5-diCQA, 3,5-diCQA, and 3,4-diCQA (871.4,
427.5, and 291.6 mg/100 g, respectively). Islam (34) quantified individual
phenolic compounds (ChA, CA, 3,5-diCQA, 4,5-diCQA, 3,4-diCQA,
and 3,4,5-triCQA) in the leaves of sweet potato genotypes, and also
concluded that 4,5-diCQA and 3,5-diCQA (315.38-1,183.0 and
952.9-3,503.6 mg/100 g dry weight, respectively) was the main
component of CQA derivatives.

The leaves contain the largest amount of phenolic acids, with an
amount significantly (p<0.05) greater than in stalks. There were
significant differences among sweet potato cultivars. The data
showed that total phenolic acid contents of the leaves ranged from
2,640.2 to 4,200.9 mg/100g and was highest in the Gogeonmi
cultivar (p<0.05), followed by the Geonpungmi and Jeungmi varieties
with values of 4,122.0 and 4,163.2 mg/100 g (p>0.05), respectively.
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Fig. 2. Phenolic acid contents on leaves (A) and stalks (B) of different sweet potato cultivars. Values within columns with different letters are

significantly different (p<0.05).

Table 4. Matrix correlation for all the samples

Lutein B-Carotene Total chlorophyll Tannin Total phenolic acid
Lutein 1 0.680***1) 0.821%** -0.421%* -0.353*
-Carotene 1 0.733%** -0.214 -0.151
Total chlorophyll 1 -0.400** -0.505**
Tannin 1 0.419**
Total phenolic acid 1

D%p<0.05, **p<0.01, ***p<0.001

On the other hand, the Yulmi variety had the lowest value, which was
significantly different at p<0.05. The stalks of the Sinchunmi varieties
have the highest levels of total phenolic acids (2,083.0 mg/100 g) and
followed by the Jeungmi varieties with values of 1,751.9 mg/100 g
(p<0.05).

Multivariate analysis A statistical study of the correlation analyses
between the tested carotenoid, chlorophyll, tannin and the levels of
phenolic compounds, across all the plant tissues, support these
findings (Table 4). Negative and statistically significant correlations
were found between lutein, chlorophyll, and phenolic compounds,

Food Sci. Biotechnol.

and a positive significant correlation (at p<0.001) between chlorophyll
and carotenoid (lutein and (-carotene).

The functional components, such as lutein, -carotene, chlorophyll,
tannin and phenolic acid on leaves and stalks differed significantly
among the sweet potato cultivars. Lutein and the other carotenoid
pigments found in mature leaves are often not obvious because of
being masked by the presence of chlorophyll. Lutein, 3-carotene and
chlorophyll contents of leaves were high in the Healthymi cultivar.
The leaves of Geonpungmi cultivar contained the highest level of
tannin and total phenolic acid among the all cultivars examined.
These results suggested that sweet potato leaves and stalks, which



contain abundant functional components, can be useful as fresh

vegetables or processed foods.
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