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(Development of the products and processing technology with
sweet potato for creating the new demand of consumption)
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SUMMARY

I. Title

Development of the products and processing technology with sweet potato for

creating the new demand of consumption

I. Development of the cloudy beverage, lactic fermentation beverage and its

freeze—dried powder products with sweet potato

O The lactic fermentation beverage added with the sweet potato promotes growth
of the lactic acid.

O The pH according to species and treatment methods of sweet potato is similar in
experiment group, and pH was decreased and acidity was increased with
sterilization, inoculation, fermentation.

O The health functional foods of tablet or granular form was developed by using
freeze—dried powder products of sweet potato

O The cloudy beverage with sweet potato go through various processes of wet
grinding, enzyme reaction, filtration, mixing of material, homogenization,

sterilization, pouring with hot—filling, cooling by using roasted sweet potato.

II. Quality characteristics and processing quality of food biomaterials from
Korean sweet potatoes with different varieties
O The properties of purple fleshed, orange fleshed, and white/cream fleshed dry
type sweet potatoes with different production areas, Haenam, Yeoju, Muan were
investigated. There were ambiguous results to apply for making food biomaterials
with different sweet potato varieties, because most sweet potatoes have been
hybridized. Therefore, confident Korean sweet potato varieties were obtained by
Rural Development Administration, National Institute of Crop Science. Eight
varieties of Korean sweet potatoes, purple fleshed (Shinjami and Borami), orange
fleshed (Juwhangmi and Shinwhangmi), and white/cream fleshed dry type
(Shinyulmi, Shinchunmi, Yeonwhangmi, and Jeungmi) were used to develop
processing food biomaterials. Physicochemical, pasting, and functional properties
of sweet potatoes with different varieties were investigated, various food

biomaterials were developed using sweet potatoes, and complex technology
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between sweet potato biomaterials and rice flours was used to make gluten—free
bakery products, starch syrup and Gochujang, and etc.

O Crude protein and lipid contents of Shinjami and Borami were higher than those
of other varieties. Lightness of raw sweet potato flesh was the highest value in
Shinchunmi, but the lowest value in Shinjami. Using color difference (AE), color
similarity compared to white plate were as following order; purple—fleshed >
orange-fleshed > commercial dry sweet potatoes. The total and damaged starch
contents were significantly different (p<0.05). Total starch contents of sweet
potatoes were higher in commercial dry sweet potatoes (61.89-70.46%),
especially Shinchunmi (70.46%) and lower in orange-fleshed sweet potato (48.87
and 49.53%). Water binding capacity of Yeonwhangmi, swelling power and
solubility of Shinyulmi were the highest values (174.70, 25.54 and 87.49%,
respectively) among them (p<0.05). But oil absorptions of Shinyulmi and
Shinchunmi showed lower values (97.08 and 97.54%). All sweet potato powders
had A type x-ray diffraction pattern. Initial pasting temperature of sweet potato
powders were ranged from 69.50 to 75.95C and amylolytic enzyme of sweet
potato powder affected lowering pasting viscosities.

O AIS, total dietary fiber, anthocyanin, carotenoids, and phenolic compound contents
of SP powders were significantly different (p<0.05) with different varieties. The
total dietary fiber, anthcyanin, and total phenolic compounds of SP were the
highest values in purple fleshed SP (10.11-10.87%, 2.43-3.35 mg/g,
454.13-638.79%, respectively) and the lowest values in white/cream fleshed dry
type SP. The carotenoids of orange fleshed SP were higher in Juwhangmi than in
Shinwhangmi. The color differences of purple fleshed SP were 3-4 times higher
than those of others. The antioxidant activities by EDA of orange fleshed SP
were higher than those of other SPs.

O Food biomaterials developed from eight Korean sweet potatoes were dried slice
and julienne, sugaring of raw sweet potatoes, pastes using baking, steaming, and
boiling methods, powders of raw and cooked sweet potatoes, ann, and starch.
The powder from raw sweet potato showed much lower pasting viscosities than
that of same starch, because amylolytic enzyme activity of raw sweet potato
powder. Anthocyanins from purple fleshed sweet potatoes were stable in air and
heating treatment, but carotenoids from orange fleshed sweet potatoes were
easily oxidizable. The properties of food biomaterials from sweet potato varieties

were 1mportant factors to apply for making processed food as use. It is

_13_



suggested that the mixes of food biomaterials from sweet potato varieties and

rice flours could be used for developing gluten—-free and functional food products

IV. Development of high quality bakery products using sweet potato flours

O Flours were prepared from sweet potatoes with varying flesh colors
such as white/yellow(general sweet potato), yellow/orange(orange—fleshed sweet
potato), and purple(purple-fleshed sweet potato), and their physicochemical
properties were investigated.

O Sweet potatoes were treated with antibrowning agents such as NaHSOs, vitamin
C, and citric acid, and dried to appropriate moisture contents. Two different
drying methods prior to grinding, freeze drying and hot—air drying, were
employed to produce sweet potato flours.

O Sweet potato flours with varying flesh colors showed differences in proximate
composition, starch, and dietary fiber contents. (-Carotene content of
orange—fleshed sweet potato flour was higher than those of the other sweet potato
flours. Particle size of orange-fleshed sweet potato flour was higher than those of
general or purple-fleshed sweet potato flour. Both water absorption index(WAI) and
oil absorption of flours prepared from sweet potatoes by hot—air drying were
higher than those from sweet potatoes by freeze drying. Differential Scanning
Calorimetery(DSC) results showed that the entalpy of purple—fleshed sweet potato
flour was higher than those of the other sweet potato flours. Heat treatments
increased the degree of in vitro starch hydrolysis of sweet potato flours.

O Starches were isolated from sweet potatoes with varying flesh colors, and their
physicochemical properties were investigated. Slight differences were found in
proximate composition and amylose content of starches from different sweet
potatoes. Scanning electron micrograph(SEM) results showed that the sweet
potato starch granules were round and polygonal. Average granule size of the
starch isolated from orange-fleshed sweet potato was higher than those from
general and purple—fleshed sweet potatoes. X-ray diffraction patterns
demonstrated that all the starch samples were appeared to be Ca crystalline type.
Swelling power and solubility of orange and purple—fleshed sweet potato starches
were higher than those of general sweet potato starch. Differential Scanning
Calorimetery(DSC) results showed that the entalpy of general sweet potato starch
higher than the other sweet potato starches. Different sweet potato starches

produced somewhat different RVA pasting properties. Degree of in vitro starch

_14_



hydrolysis was similar among the different sweet potaotes.

O For the development of bakery products containing sweet potato flour, flours
were prepared from sweet potatoes with different flesh color(white, yellow/orange
and purple). Sweet potatoes were soaked in solutions of antibrowning agents
such as sodium metabisulfite(NaHSO3) and citric acid, and hot air-dried prior to
grinding to produce sweet potato flours. Sweet potato flours with different flesh
colors showed differences in proximate composition, starch, amylose, and dietary
fiber contents. Total carotenoid content(5.4 mg/100 g) of yellow/orange-fleshed
sweet potato flour was higher than those of the other sweet potato flours. Total
anthocyanin content was the highest(59.9 mg/100 g) in purple—fleshed sweet
potato flour.

O Replacement of wheat flour by 10, 20, 30% sweet potato flour was tested for the
effects on bread-, white layer cake—, cookie— and muffin-making properties.
Increasing proportions of sweet potato flours significantly decreased the loaf
volume, and the highest decrease in loaf volume was found in the bread
containing purple—-fleshed sweet potato flour. Increasing levels of sweet potato
flours decreased specific volume and tended to increased cake hardness.
However, it was suggested that sweet potato flour could be substituted for wheat
flour at levels up to 20%. Increaing levels of sweet potato flour substitution
reduced cookie spread and lightness. The physical properties indicated that sweet
potato flour could be added to muffin at replacement levels up to 20% without a
large adverse effect on muffin quality.

O The effects of adding gums and emusifiers on baking quality were examined.
Breads supplemented with SSL demonstrated better loaf volume and lowered
crumb hardness during storage. Among gums tested, tara, guar, and locust bean
gum produced better specific loaf volume and crumb texture. Bakery premixes
containing sweet potato flours were developed, and the changes in premix
properties were studied during storage.

O Basic research results obtained from this research were used for presenting in scientific society

and publishing in scientific journals. A part of the research results was submitted for patent.

Newly developed rice bakery products will be transferred to industry for commercial production
V. Development of functional drinks using purple sweet potato

O Physicochemical analysis of sweet potato

By analyzing moisture, ash, crude protein, crude fat and dietary fiber in order to find
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out physicochemical properties of sweet potatoes it was found out that purple sweet
potatoes contain 62-66% of moisture, 1.47-1.52 % of crude fat, 1.5-1.8% of dietary
fiber, which means purple sweet potatoes contain more dietary fiber than normal sweet

potatoes and pumpkin sweet potatoes.

O Experiments for extraction of purple sweet potatoes' color pigment

By soaking sliced sweet potatoes in a solvent of 20% ethanol which contains 10
times volume of 0.1% citric acid, extracting it for 24 hours under low temperature,
filtering and vacuum evaporating at 40C we can obtain extracted solutions of purple
sweet potatoes and extracted pigment's Brix was 29.44.
O Pre—processing procedures of raw material of sweet potatoes

After steaming sweet potatoes 0.05% a-amylase was added, and was reacted for 4
hours under 90C. After that 0.01% glucoamylase was mixed and was kept in sugaring
reaction for 4 hours under 50T, filtered and centrifuged. By those processes we
obtained raw material of sweet potatoes of 50 Brix and used it as testing samples for
development of drinks.
O Development of drinks of purple sweet potatoes

- Development of drinks using extracted solutions of purple sweet potatoes

In order to develop purple sweet potato drinks we produced prototypical drinks using
extracted solutions of purple sweet potato solutions and raw material of condensed
solutions of sweet potatoes. We used extracted solutions of purple sweet potatoes as
raw material for prototypical drinks since extracted solutions of purple sweet potatoes
improves the color and taste of prototypical drinks, and on the other hand condensed
solutions of sweet potatoes degrade the taste of drinks. We found out that testing
samples of apple and cornus also improves the taste of prototypical drinks. By way of
experiments for storage stability we found that the quality was maintained during 5
weeks under temperature of 45C. So purple sweet potato drinks can be stored at room
temperature during one year which is expiration date of normal distribution.

- Development of drinks which contain dietary fiber and collagen

By experiments adding dietary fiber and collagen with mixture proportion of optimum
prototypical drinks we found that the prototypical drinks which contain 0.5% of them
were the best. We stored the prototypical drinks during 5 weeks at temperature of 45C
and executed normal analysis, microbiological tests and sensory evaluation, and we
didn't notice any slight change at storage and could develop prototypical drinks that

have good storage stability.
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VI. Development and its effectiveness evaluation of the functional foods aims
for improving of defecation and blood circulation using a Red Yeast Rice and
sweet potato

O This study was performed to investigate the effects of diet added with red yeast
rice and sweet potato on the defecation, body fat and serum lipid levels in
Sprague—Dawley male rats fed a high fat diet for 10 weeks. Rats were fed a high
fat diet(15% fat) with additional lard(7%) and cholesterol(1%) to AIN-93G basal
diet(7%) for 6 weeks on first phase. In terms of second phase for 4 weeks, rats
divided into five experimental groups which were composed of a high fat diet
group(A), a high fat diet with 5% general sweet potato powder—supplemental
group(B), a high fat diet with 5% Red Yeast Sweet potato powder—supplemental
group(C), a high fat diet with 10% Red Yeast Sweet potato powder—supplemental
group(D) and a high fat diet with 5% purple sweet potato powder—supplemental
group(D). Total dietary fiber content of experimental diet was shown 16.59~
19.73%. Body weight gain and food efficiency ratio(FER) was not different among
the experimental group. The feces amount of the group C for second phase
increased significantly compared to the other groups (p<0.05). The fecal
total-cholesterol content of group C were higher than that of group E(p<0.05).
Triglyceride content of the group C were 22% and 26% higher in group
A(positive control as a high fat diet) and the group E. The serum contents of
insulin, leptin and glucose were significantly lower in group E among the
experimental diet (p<0.05). These results indicate that supplementation with red
yeast rice and sweet potato seemed to be effective in improving constipation and
fecal lipid excretion in rats fed a high fat diet.

O This study was performed to investigate the effects of the products supplemented
with red yeast rice on the defecation, body fat and serum lipid levels in
Sprague—Dawley male rats fed a high fat diet for 8 weeks. Rats were fed a high
fat diet(D12492, 45kcal fat) for 4 weeks on first phase. In terms of second phase
for 4 weeks, rats divided into five experimental groups which were composed of
a high fat diet with 7.5% Red Yeast Sweet potato powder—supplemental group(A),
a high fat diet with 15% Red Yeast Rice powder—supplemental group(B), a high
fat diet with 30% Red Yeast Rice powder-supplemental of group(C), a high fat
diet with 15% Red Yeast Sunsik powder-supplemental group(D) and a high fat
diet with 30% Red Yeast Sunsik powder—supplemental group(D). Total dietary

fiber content of experimental diet was shown 6.95~8.29%. Body weight gain and
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food efficiency ratio(FER) was not different among the experimental group. The
feces amount of the group C for second phase increased significantly compared
to the other groups(p<0.05). The intestinal transit time of the groups D and E
was significantly faster than that of the groups B and C (p<0.05). The fecal
total- cholesterol content of groups B and C were higher than that of groups D
and E(p<0.05), while those values for triglyceride of group C was on a average
of 40% higher than the other groups. The serum total-cholesterol contents for
second phase was significantly lower in group C, but triglyceride content was the
lowest in group E(p<0.05). The activated partial thromboplastin time(PTT) of the
supplemented red yeast rice groups tended to decreased significantly compared
to a high fat diet as control(p<0.05). From the findings, the supplementation with
red yeast rice seemed to be effective in improving constipation, lipid metabolism

and anticoagulation activity in rats fed a high fat diet.

VI. Development of health functional foods that aids improving of defecation
and improvement of blood circulation with Red Yeast Sweet potato
To increase of effective utilization of domestically produced sweet potato, we

investigated to development of sweet potato health functional foods combine to the

Red Yeast Rice.

1. Established for mass production system through optimization of fermentation
conditions such as type of raw materials, duration of fermentation as well as
biological and environmental conditions of fermentation.

2. Red Yeast Sweet potato stably produces 2,250mg/kg of monacolin-K from mass
production system, and contains no contained citrinin, bacteria and coliform
bacteria.

3. Developed new health functional food the type of granule and capsule using Red

Yeast Sweet potato contained high concentration of monacolin—-K.
Newly developed Red Yeast Sweet potato granule and capsule as health

functional food should be increase household income by creative new request of

sweet potato.
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VII. Development of vacuum fried snacks and restructured frozen products using
sweet potatoes

Using a variety of processing technology, new products of sweet potatoes (vacuum
fried snacks, restructured frozen products, pudding) for ready-to—eat and between
meals were developed. Compared to the atmospheric fried snacks, vacuum fried
snacks represented lower moisture and fat content and higher content of functional
components like carotenoid and anthocyanin, indicating they were excellent in terms of
functional and nutritional quality. And they also showed good results in sensory
evaluation. And the optimal pretreatment and vacuum frying conditions were
established to prepare vacuum fried snacks excellent in sensory quality. Because
purple—fleshed sweet potatoes are rich in anthocyanins, soluble in water, a lot of
methods to minimize the loss of anthocyanins are required during pretreatment and
vacuum frying. In this study, the heat treatment and sugar steeping methods to
dramatically reduce the loss of anthocyanins were developed compared to conventional
vacuum frying process. Steam treatment and sugar steeping in vacuum minimized the
loss of anthocyanins in vacuum fried snacks compared to conventional blanching and
sugar steeping in the atmospheric pressure, and through this process, we could
prepare purple-fleshed sweet potato snacks which were approximately 1.9 times
higher in anthocyanin content. In addition this study was designed for development of
the fried sweet potatoes and roasted sweet potatoes by restructuring purees in order
to enhance the added value of low—quality sweet potatoes. But it is difficult to expect
that the texture of processed products manufactured with purees is similar to that of
processed products manufactured with fresh sweet potatoes because the texture of
sweet potatoes receive significant damage in preparation of purees. Therefore in this
study, we tried to develop technologies of pretreatment and rheology control of sweet
potato purees to make the texture of restructured products to be similar to that of
processed products manufactured with fresh sweet potatoes. Sweet potato puree and
processed products that showed excellently solid, voluptuous texture and good sensory
evaluation compared to those prepared by conventional method were developed by

preheating and the reaction of biopolymers with calcium salt in preparation of purees.
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s|Metar 2 EFe & A @ ‘ﬂr% Iml&  F8tel  Lactobacillus% B
Enterococcus%< glucosedtdS 1%= %2 BCP plate count agardl] $Esle] I =
3}38}al Bifidobacterium 42 BL agard]#| ] HEste] = 3 & #7144 4 (BBL

[e)

7
o FAlo] 302 fAHE AN

st 1 BRG] AN Fokel M mF BTFE AEFHA,

Azg wl SAEeRd ekel 47, % F L FRHEEY BEYL 94 7]
FAEYOR Prsn
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A HFE T 6AIZF 7HA FA 8] WA thrt 12417 o] Foll = &huks] A 3Fe o, BE ATl
pH 4.5 v7ke] 28 veplith, il H7belA] e gz wtoll vl vk Hrke a3 e
o] pHE tha Ekoy 2922l Zoli= it pH & fAHE Haz <8 AAE o8 71X
714k gk oz FA3] TAadt Ao A FA T, L0k HUE o5 2 ) FEd
olaf A FaFS wA| Lt
6. 7wt H77F fAk 2E e pH, AE 2 A vAE I
%5, 6, 7 A7Fuk A7) Akt g o] pH, Abe 9 Aol v A= F &S ER LT
5. ayvh R A 2 A § 27 pH
LR R w7 A nz
aTEE 20% 6.50 - 6.30 5.35
Tk 30% 6.53 - 6.27 5.42
(pH)
Tk 40% 6.43 - 5.95 5.26
Tk 50% 6.50 - 5.98 5.43
¥ 6. agtul g5 vy A pH, Abe 2 A Seo] H s}
Ohr 24hr 48hr
pH 5.35 3.38 3.22
amF 20% A% 0.02 0.43 0.74
AE(cfu/ml)  n.t 1.2 %10’ 1.3 x10°
pH 5.42 3.69 3.31
a0 30%  AE n.t 1.50 2.80
A (cfu/ml) .t 2.2 %107 2.1 x10°
pH 5.26 3.46 3.35
TTUF 40% A% 0.27 2.40 2.90
A<E(cfu/ml)  n.t 2.7 x10° 2.7 x10°
pH 5.43 3.53 3.40
a0 50%  AE 0.26 1.80 3.00
A (cfu/ml)  n.t 3.5 x10° 2.6 x10°
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X7 aqut g daEe 5AAZ F udE
g (L) TANZE(g) A3t (cfu/g) A+t (cfu/g)
ek 20% 1 65.5 1.5 <10’ 5.8 <10
ek 30% 1 110.0 4.2 x10° 8.4 x10"
Tk 40% 2 245.0 4.7 x10° 2.0 x10°
vk 50% 2 310.0 2.9 x10° 6.4 x10°
7. 70 AT REES BT}
au fab B Ea g Peg v Ay # 83 g
¥ 8. AFvh ke BEES) At
A5 54 A aLe} AL}
A 7z 6.610.5 7.6%0.3,
ok 7.140.4 7.340.5
& 6.420.4 7.540.5
THH Ve = 6.840.5 7.440.4
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F5 oA mAul fA S5 97 VEHEY et Ay A
6.6+0.5, 9 7.1+0.4, 3F 6.4+0.4, T34 715% 6
T AE e N27.640.3, 3 7.3£0.5, & 7.5£0.
7he] o] &S 7hed S Hel Funh

8. AFTH FFE, AePPEE AUF BEAY pH, HE % AVATSF
Dk S m e, SaTel, AN nThe] 3EES 247 4 R, A A, P A0E A
o 17r} 50%9] PO B, AT F fAkE WEA ) pH, A%, QuA SR Sste] X

9,100l “ERH AT

£ 9. ayvkEFE, A A 2 A $ 27] pH, A=

ke R At AE
pH 5.51 5.30 5.01
xg Al
A= 0.18 0.17 0.23
pH 5.62 5.42 5.15
RS A
A= 0.13 0.15 0.20
pH 5.68 5.48 5.28
TR
AE 0.12 0.18 0.23
pH 5.56 5.49 5.16
A
A= 0.25 0.25 0.27
pH 5.46 5.44 5.24
sutmol @A
A= 0.20 0.20 0.22
pH 5.53 5.48 5.37
TR
A= 0.32 0.36 0.35
pH 5.59 5.50 5.23
A
A= 0.16 0.17 0.20
pH 5.43 5.32 5.00
A et AR
A= 0.17 0.20 0.25
pH 5.53 5.55 5.25
TR
AT 0.26 0.24 0.29
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27 e
=S

nek FEE, ALY pHE Aol
Jot. Ea Raolnnt A Fol pHb AuAoR o b
o shalh A olsh wd)e A, A

o et

A AAHA

9ol A]
~5.5 Wel9 gt HERA S
- Hu AHF 5 pH7F dukAow
Ak 0 2 F7vehe 7 S e AT
3E 10, a9 FE, A 2 E A pH, A 2 AukAlre] $ig)
Ohr 24hr 48hr
pH 5.01 3.79 3.59
A A 0.23 0.84 1.07
AWbAl#(cfu/g) n.t 2.2x10° 1.1x10°
pH 5.15 4.01 3.81
wartal o A s 0.20 0.78 0.96
Akl (cfu/g) n.t 1.3x10° 2.0x10°
pH 5.28 3.91 3.73
TR s 0.23 0.90 1.16
AubAl#(cfu/g) n.t 1.0x107 5.5x107
pH 5.16 3.88 3.70
A s 0.27 1.16 1.46
AukAl ¢ (cfu/g) n.t 8.5x10° 3.0<10°
pH 5.24 3.89 3.78
subagel WA A 0.22 0.96 1.19
AubAl#(cfu/g) n.t 6.0x10° 1.5%10°
pH 5.37 4.05 3.88
TR Abe 0.35 1.36 1.63
AubAl#(cfu/g) n.t 1.6x10° 2.4x107
pH 5.23 3.76 3.63
A A 0.20 0.96 1.21
AubAl#(cfu/g) n.t 4.3%10° 5.7x107
pH 5.00 3.88 3.71
e IRTA] SERA s 0.25 0.77 0.94
AWbAl#(cfu/g) n.t 2.3x10° 1.5%10"
pH 5.25 3.94 3.78
TR Abe 0.29 1.09 1.37
Akl (cfu/g) n.t 7.5%10° 1.1x10"
10014 ST 4 ko] waAgte] Aol wal dRbAQl pHel 4 A3 4w
Ve el dubAlre] A 2 E 4841k e] S Ad 10°~10°9] MY E
E 24N A H T R Fotek AnE HoFQl)
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AWM+ (cfu/g)
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17.3
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23.4

w
o
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16.1

A
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13.9

A

vl

™

il

I

4.5x10°

23.5

w
o

1.3%x10°

16.8

A

4.1%x10°

18.1

A

24 315}

1.6x10°

21.9

w
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50% i+t g sAdx 0.6g
= 0.15¢g

polydextrose 0.11¢g

=okR 0.05g

HIEFR A 225ng

Hl el B, 0.6mg

HEFY By lug

H el C 40mg

HIEIY] E 4mg

219} zro] HiErsle] tablet A|Z 7)o &3 & 50ToA] 244 7F

o= ]
=
ok tablet 17 A3 Al vlEWIe] A5 1dAZZ] 40~60%5 5T 4 =S &3l

a9 4. avp §AE 28 E tablet FE) A

_60_



¥ 13, agvh BaE Ay FE Al AR e (10g 715)
A =g A7V

50% novp ¥E sA7xE B 7.8g
= 0.66¢g

polydextrose 1.39¢g
ok 0.73g

HlEba A 225ug

HIE}Y By 0.6mg

Hl e By, lug

H el C 40mg

HEH E 4mg

W Az 9ok 22 w2 wjghstar HA e #Ese  AHIFHE skl 50T
ol Al 24412 AFAxste] AxseITh. B9 10g 71eAl HlER 1AW= 40~60%5 &
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% AE L 0y
1. A8
2 Aol ARESH atul= SldAt whaigtel, Ebaigtel, ARG AulE H Ao A Y]
sto] Alm 2 ARSI o S8A|E Aol Qs ZF HFARES ()T FEodA A
vkol A}-8-3}81 T},
2. AFPHry
(1) dergd i &4

F 3l 4G E=A(ATAGO Digital Refractometer, Japan)E A&

nPeh

, USA)Z 10rpmolA #

w2 S,

ol RV spindle O6& #&3le] 60x% 9

(L=92.68, a=0.81, b=0.86)2c.2 HAZF Spectrocolormeter (Color QUEST
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II, Hunter Lab Co., USAE A}g&3ste] FHAE  Zkel  L(Lightness),
a(redness/greenness), b(yellowness/blueness)& 53] HHg FAslo] Aoz %7]s

At

3 1 mLs Fsto] B ATE ol &3 109 i er 3star AnbAle 83}
o) & ZjZ:%%HHZ](Petrl film, 3M, USA)el Z}2z} =23k 5 37Tl g3 v+

1. nFvhe] QbR B

B Ao A& 37HA FF vkl dubdE 4] A3 Table 1% 2vh R
& 68.5~70.4%° WLE HENR oW, AN 0.71~0.78%, =AW 27 0.14~0.18%,
3] 2-0.93~0.98%, ®3tEo] 25.3~29.59%2 WS el wagete] A g
Fe 7Y GANE gl A ghestE o] Stk o2 3 anle] vlE Jdidoe R 3
A3E B}

it

Z e W ek Eupar} A4 3170}
T 68.5 70.4 69.5
Zeh 0.78 0.71 0.75
ZA 0.18 0.15 0.14
3]+ 0.95 0.98 0.93
st 29.59 25.3 25.7
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Table 7.

=(%) 2% (°Bx) A% (mPas)

T3 H%)

5.2

3.4

95

6.3

4.0

93

90 4.9 7.8 (24 AD) 7.0

10

!

Table 8.

AR(%) = (%) F=(°Bx)

LR %)

8.2

89
87

10.0

12.5

85

10

9.0
10.1

87

86
83
86
84

13.5

10

8.0
10.2

10

14.0

80

10
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gk = 10% H7HA, A" dE2 6%E H7EeElS W 10 °Bx W99 dEE YEH] &
REAY GER AFe s Bt 5o s it 5%, A% 8% H7F AEA, Al
k7%, A9 7% H7F AT, T2 10%, A9 6% H7F AT BeEAS ¥asle]
FE7F °F 10 °Bx®E #Z5 W agvke] AA S A4zt okgith Table 99 AAlE wE

¢b ol wagtuk 10% #H7HA e #e Sl M g Aom =i
Table 9. 1wt} A4 3 A= f13 Bt A
EETHEE  ap 3 g A slss
(%)
5 6.1 6.3 6.4 5.2
7 6.3 6.4 6.4 6.9
10 7.2 6.8 6.9 7.5
TAFEE 10% H7MSIRAS W Ao BE 7] ¥ od JwE 543 A Table 10
7 o] 325 mesh T Al FEo] 68%= TP FAAR vAGAAd TS wAste] AwTt =
A He= AE Aebste] o3 A wE A7)= 325 mesh7t 7P AR Ao AT
w3k o3 & oge ke oAl xdte] Ruds R QAT F oS o AhEn
Table 10. a7 vk 10% 37F Al mesh'd o] &
Al W5 A7 (mesh) ol & FE(%)
100 93
140 82
200 74
270 70
325 68
Table 11l v d85s HF wigvlE AASt 7aE Sx& 918k il
FAN e 0.3% H7bskel FnE ARG Fig 4= 70 @85 AT AAEe Bs

2 e Ao,
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A5 (%)
WAL} 10
= 84
a4 5.7
WAL e 0.3
7 100

Fig. 4. v} &S5 7EAAE

8. AzxdE &5 AT AF

S AR A AP AF 20 A7) skl ARE AAFLS 95CAA 57 At
F ulAZe) WS S48 Table 120 37C A477h ka9 ojgEe] &
o Wekg eIl B @A duAE 2 dgEEel dEHA kol 95TAA o 53
7 AEss Aol A4 AF 2o @ £ UL Aow puHUth AT B AF pHE 6
WeleA woh dd AEe dsE dESE Aw(121C Ade] Bad Ao nelr

*7] 39 74
A A A (CFU/mL) ND” ND ND
& (CFU/mL) ND ND ND

*ND : Not Detected.
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IFOHE-108 1NTE 325mesh MENE homogeniger  95°C, 5& hot filling 4C
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N
Y-S AOAC WH(2000) 0.2 8, S8, g, =X e 248
ZW, 3|8S 550C 3|3RS o] &3 2733y o 7

FRe 39 e F DL 3
274 6.25), 2AAL oY AHEE el Shol SANH, AAAT olEe] A= 57
st

7} 2o BT 5
mvke] FAolMf WS AOAC Wl mheh S 10 go Aol 40 mLe
A

MES-Tris %%%C—’j% do] # FAFA]7]3L heat stable a-—amylase 0.1 mLE Yol #& &%
171 % ni2 Ao WZA|Z Y. o] 7]9 protease 0.1
C &2 Ag7]olA 30w3F ¥Hs-A]7]a1 0.567 N HCl 5mLE %o pH 4.69]
A3k t4g amyloglucosidase 0.1 mLE 7}slar AlS 60ToA 3057 wH-SA| F o}
F71 948 F 43S FE 80%7F HEF 95% olwrES Hrbsta 1Azt o] WX
2 glass filter® o 33FA Y. 95%, 78% o &2} ofA|EoE ANy E&

QEolA kol & wi7kA] HEAA FAE SAste] AAteit

>~

AV

t}. Polyphenol oxidase &4 =3
aL7-uke] polyphenol oxidase €A 9 WWH(1988)& o]&3sto] SAHUTH SHUHS
ohe ok Zokeh el 50 goll A7 0.03 M obxm =Rk 0.5% % i
T8 0.1 M A48 (pH 6.2) 80 mLE ¥ HA 7|2 18 30%37F E43F &
] )l

el oz
(Whatman No. 1)3&tgth. o ztlS 5000 rpmol A 1087 YGAIEE 3 & A5 S "ol %

faoo® ALgaeTh

Zasde] @42 tgad 22 PHor A8 0.1 M ZHlEZe] d4r¥ 0.1 M 914t
AN (pH 6.2) 2.9 mLol a4 0.1 mLE& ¥il 30CAA REZAIZ] % 420 nmol A
THEE SAst 1319 3% WgE 524 GRS e blanke SFTE AMES
At

t}. amylolytic enzyme @4 =3
al

Tk amylolytic enzyme €& 419 WS o] &ste] SR on FAMHE o
ol #2712 v

7 okt AaFal 20 gol 0.02 M ¢12ZE 2 A (pH 6.0) 80 mLE
&2l o3 (Whatman No. 1)3}At}E 0.02 M J4b58-N(pH 6.0)00.2 ZH7] ¢ JHALE
e AL § ofols Kol 100 mL= AEsto] xaadow ARESHIT
Zaso FHEE eF o] =AY 1% 7144 AE 1 mlE ®#E B 10 27
g3le] a4 0.25 mLS Yil 65T FFZoA 158 93471 3 DNS Al 1.25
mLf;— Y 100CoNA 587 A AT J"oﬂ 0.1 mLel S/ 0.9 mLE ¥o] XA
% 540 nmell” ST G4avks ¥ AEE dT vEE gAg4s YEWlen %
%%ZA% TEQAZ RTIAAS  FASt 741*&6}914. EFEgA A4S Y (mg/mL)
9

=1.0001X+0.0393%] 32 R*=0.
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2t SEAold FHF 53

agruke] QFEAJobd B2 A T WH(1996)o.2 SASIgIY atal 2 1 g 1%
HCl-methanol 20 mLE Y3 Aol A 24A17HEQF uwwtst & o] 31X (Advantor No. 2)9]
A5t 1% HCl-methanol 20 mLE Y3 wysteE #4E& 33] b & of )& 100 mL
SFZ a0 HEs¥y BFFEAZR 535 nmolA FFEE SAHSF oW ATEFAHAS

o]-&3alo] etEAlobd FHaFS ALEE A

uh. FtI2HxolE Y 573
Arke] JtRE o= TS AE
0 sAAZE B9 0.1 gol FEREX
rpm .2 YAt e HE 455 nmellA FHEE ST F pItRE REHAAS
o] &-3to] JlREwmolE S AT B-7IEE EFEHA24S Y (mg/mL) = 87.1X -
0.0023°]%} 2 R*=0.99% t}.

vt a70ke] DPPH At oz 2745 54

g FEe] kst &4 A4S hydrazyldl Qb8 E AHle] AadArt sALAE #
olgel= e olgd sEdAd wkestel  AAe] AMEE &~4dskes DPPH
(1,1-diphenyl-2-picrylhydrazyDe] =S o] &3l W
Hegs 5= 0.8 mLE Fste] o{7]¢] 0.4 mM DPPH 0.4 m

Aol A 3023 WHEAIA 517 nmollA FEEE SAs e dEde ARY §
F&%g H7bsle] 4 gtow  ALE35IdtE. DPPHE AR5 (electron donating ability,
EDA) tf53F 22 Aoz Akt

d

EDA (%) = (1-A/B) X 100
A = 517 nmoA A8 ETF%
B = 517 nmolA] izt F3%

7t A7 EDA ()& vlEo=m ZFL-E 50% AAZ|=d ZR3 AJ59 9k EDAs
(mg/mL)E -3}t

g Bbol A B kS Total starch assay kit(K-TSTA, Megazyme, Ireland)E ©]
g3le] el wel AOAC method 996.113 AACC method 76.13, ICC standard
method No. 1689 +3l= WHHoz FAsT. % 100 mgs 80% oleh2 0.2mlo] Al
% MOPS bufferdl] ¥3 % a-amylase® 3 mL Qi #i ZoA] 687 anbslda] wk3-A]7)
th 50C = %74 0.2 M acetate buffer(pH 4.5) 4 mL¥} amyloglucosidase 0.1 mLE
Yl 30+t WHHAZ|HA QEEAIZI T W) 1 mLE 9 mLe SRHTE 34Aste] 3,000
rpmoll Al 1057 |AEE S & A5 0.1 mLel 3 mL GOPOD A|¢FS ¥ a1 50Ce|A 20&
2 RESAIZE 510 nmollA F3EE SAs T T§FS ALtk
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5 23 5H9L Medcalfet Gilles®ol 93] =439t 50 mL A EE #o A& 0
D), 7T 20 mLE Ya vy gulE o] &sle] AAA 1A FQF FAMAFH T o]
2712 3000 rpmollAl 30 &<k AR & F AANS AAsL HHd
o
=

FAE St e AlRe TEHHETYH Y
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ke I3EAS A&EHE =A7])(Rapid Viscosity Analyzer, RVA, model 3D,
Newport Scientific Pty, Ltd, Narrabeen, Australia)E ©|83}o] =A3th A8 3 g(F#
g 12% 710l FFT 256 mLe 7bsked 0~183+2 50T, 1.0~4.45%2 95C7HA <,
4.45~7.15%2 95C=E 4, 7.15~11.06%2 50C7HA W7}, 11.06~12.30%2 50CE A
stiaA AEE SAsIAT AlE HEAY SAHA+= 27ISSPNAIZ%(nitial  pasting
temperature), 3% %(peak viscosity, P), trough viscosity (T), 50Ce|A 2] W¥Z-Hd % (cold
viscosity, C)& YEFH AL, total setback (C-T), breakdown (P-T) viscosityE A4FsFS .
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Sle, @, W, gAe] viste] Aeghl 14 Foghd 99O Stk AEE 24}
B, ok A, A ] hole] 4% Bl 03 1Y el 18 F
. EE AN 99 WohE ks $740] Ak wEwst £719) 7
Jgon LAE Fom, e FRUE BeHAE A9 8

2 L Ho
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e vl 55 AdS 8] F3E dubdQ EAY 7tEAAd HAAE dolRr] e
e 5 Ad A

AS Q] AagntE FAAZXE T vl ste] 100 mesh ZFA)

L

sl AUHEL AOAC YEOO022 I, S BN, ZAY BHE Ak
e gAY, HRE 550C HHEE ol Ay, WAL vro]AR ALY
A% 6.25), 2AWE " =S g stol LAY WA, AAAE ol g3l AEE
=7 sheie.

& AOAC Wriel we} SAesith. 1.0 g9 Alszel] 40 mL9
MES-Tris ¢+58& NS o] # BEAFAI7]4L heat stable a-amylase 0.1 mLE Yo & &%
(100C)ellA AoF=mA 153t WhgA[Zl §- w2 202 WA Z T 7] protease 0.1
mLE Yi 60C g2 XF7|dA 303+ ¥b-g-A]7]aL 0.567N HCl 5 mLE Yo pH 4.6°]
U} amyloglucosidase 0.1 mLE 7}stal AlS 60TCoAA 30&E7F A FH .
A3l T ¢FZE FE 80%7F HEF 95% oleteS H7bstar 1AIRF o] WA
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= 20 g& A=A lEA7]1aL 80% ol¥E 60 mLet &t #A7I= 10
5} O rpmoll A 30E7F dAEHsF T AAEAIS)E 40T Dry ovenol A
48A17F A3 i TS AACC ®HH (2000091 F7tdrd xS ol &3, AIS T 9
AE sheFe Kattan 53 Sistrunk 59 Wi wel g3 2ol SAsG . AIS 0.5 gol

TR 20 mLE 7heta BE BollA 15687 S84 U, 1% tolElolAl 2 mLE 7ts)
3 55C FFFolA 1A 7hEel A7]a oge 27t 70% H5E deeES 71k
o] AL

AL Whatman No.2 IR &5 AFEsle] &2 oIty 18]a1 40TC2] dry ovenoll 4 s
ur

=]
o B Azdtel $Y PaRTEH ARIFS TH

t}. Amylolytic enzyme A

a7k amylolytic enzyme &4 Ale] HMH S o] &3dle] F74351% o A
3 2ekoh Atk 20 goll 0.02 M QakehE8-(pH 6.0) 80 mLS Yo
T &2l oy (Whatman No. 1)3Fsith 0.02 M A2tk58(pH 6.0) 0.2 Zth7] §9]
HHEEfA Ae T ojmtel s wol 100 mLE Ag&dte] 2aisN o7 ALE3s )
a4 FAHEE S go] SASIY. 1% /A HAE 1 mLE B B9 10 23F
st a4 0.25 mLS ¥ 65T 254 157 WHgAIZl & DNS AJeF 1.25
mLE 93 100TColA 5&7F RESAIZ T kg9 0.1 mLol /5 0.9 mLE 2o 3|AA7
% 540 nmel Al SA3GITE aAnks § AdE A9 TR a4A84S YEdlen i
TEAS TELAER EFEFAS AAste  Albsiedith iESd A Y (mg/ml)

9

=1.0001X+0.0393%] 32 R*=0.

A

v

M)
yus
O

Ho 1;],
2 v
A

S|
27

o A

_

i ot dlo

2
;

¢

B>
m
i<

% #eY 4% 53

A FE 0.1 goll 80% ollghE 20 mLE ¥ 1AFESE FARAIZL % 3,000 rpmeol A
1027 QaRelsdT. A5 Hotel AE-Eon 9 S4dd fUT TR )
st

ul. FEAJold g 573
agruRe] QFEAJobd B2 A T WH(1996)0.2 SASIGY atal 2 1 g 1%
HCl-methanol 20 mLE Y3 J¢tiol o] =] (Advantor No. 2)9I
A5t 1% HCl-methanol 20 mLE Yil wHbslE S 33 HEEsE & of3pols 100 mL
fFZekadol A&l EFF A= 535 nmellA
o]-&sto] QFEAolA FFS AlLtsl T

kon =2 =z]&lo = o
FHEES SATYor EEFHAL

vl JtEE o= 3 573

ageke] FhRE o= e AEFH e B-7tREY BAUHS o] 831
n FAAZX B8 0.1 gl SFEEEE 5mLE 9 YekAolA 3
o7 A Ent. e dS 455 nmellA FF= 3h
st FhRE o= FHS AXtedY. B-7tE" 2eF3AALe Y (mg/ml) = 87.1X -
0.0023°]%1 3 R*=0.99% t}.

L
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FEAR €9 0.5 mLid F=F4 4.5 mLE #H7}s F Folin & Ciocalteau's phenol
reagent 0.5 mLE Yl &3slo] A2o|A 583 Hbs AT wh-g&do] 7% Na,COz&
5 mLE ”01 A %%f‘}; 1:}% 90+ B¢k A=A 3 F 760 nmollA FHEE SAHIAUT).

(Kim et al., 2003).

o}. s17wte] DPPH A+ S &AF 54

agmp Bakol ghaksl &4 =4S hydrazyloel] EorAE AEHY AALAT FAAAE 6
ol=ole= AAES ol&d astEdd wkEete]  AAle] FAAES A4Sk DPPH
(1,1-diphenyl-2-picrylhydrazyD®] =S o] &3l W
Hegs 5= 0.8 mLE Fste] o{7]¢] 0.4 mM DPPH 0.4 m
Aol A 30%7F WHEAIA 517 nmollA FFEE S o tExTe A=Yl &
eSS Hrbste] 42 o= /\}%o}ﬁilﬂr. DPPHe] #A}&o]5 (electron donating ability,
EDA)S t&3 £ 2oz ALlsiaty,

EDA (%) = (1-A/B) X 100
A = 517 nmollA] A 89 3%
B = 517 nmolA thza9 &

o b
=8

7t A8 EDA ()& nlgoz ZFLE 509 AAA7|=dH Faosk A8 ¢k EDAs
(mg/mL)E -3}t

4) 7334

g Bbo]l A B kS Total starch assay kit(K-TSTA, Megazyme, Ireland)E ©]
&35 w2} AOAC method 996.113 AACC method 76.13, ICC standard
method No. 1689 +3l= WHHoz FAsT. % 100 mgs 80% oleh2 0.2mlo] Al
% MOPS bufferdl] ¥3 % a-amylase® 3 mL Yl #i ZoA] 687 anbslda] wk-3-A] %)
th 50C = %74 0.2 M acetate buffer(pH 4.5) 4 mL¥} amyloglucosidase 0.1 mLE
Ba 30w wRkAIZIHA wEEAI AT REg-9) 1 mLE 9 mLe FRTE 34kl 3,000
rpmoll Al 1057 |AEE 3 & A5 0.1 mLel 3 mL GOPOD A|¢FS ¥ a1 50Ce|A 20&
7 RESAIFE 510 nmollA F3EE SAs T T§FS ALtk

f
2
2
"
i
=

v E4FE 3

BTAT i e AACC W 76-319 uwzt FHsSH(Evers AD<%}
Stevens DJ 1985). A& 100 mg= U4l ol 40T 7oA H587F e ar
fungal a—amylase solution(50 U/mL)& 40TCo|A 587t od3Ht}t. 2 Alg dadzte] o<
H fungal a—amylase solution(50 U/mL) 1.0 mLE ¥ vortex mixer® 5x7t Aoj+& thL-
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RS 0.2%(v/v) Bt o 8 mLg Yol vk

40CAA] 1027 W AAT B3 108
o2 5R7F AR gy 94 Bgd A 0.1 mLI glucose
1 3

= AAAIZRAL, 1,000 X
standard ¥ blank(ZF5) 0. S 0.1 mL9 amyloglucosidase solution(2 U)< 7}
6}04 40C 2z 1023 BHAIZH

3L 40CoAA 2047 HESAIA 510 nmel| 4
Ao FHEE ol &sto] tha Aol 93 &R e Altst v

JIN‘ 01'_u

Starch damage (%) = AEX < 8.1

olw] AE+= blank®} A &9 F#F% =}, F+= 150(ng of glucose)/glucose 150 ngel &%=,
W& A5 FAl(mg)el Tk

0
), %?r—’? 20 mLE ¥ U}lLﬂE‘HP* o]-g3le] Ao 143t Ft EAAZT o]
w271%= 3000 rpmollA 30 &<t AAwe 3 & AR NS AAstaL JHE
FAE S48 As ARt THUZEE ts

) A A= FA(-Ae A= FA(2)
EA%5H (%)= <100

e Al F7(e)

BEeel 8 TS SchochHol 23] 80TCAA A& 0.25g7 7% 20 mL< 50 mL ¢
AEFo] @i wpayEntE do] 308 £ wRkAZl T AER JWZAZT. RS

ste] AEA LA A F 3k

2 H
SIEE AMdeian, WaHS e AR FARR

L5 (%)= X 100

A" 7159 FA(g)
S X 100
A= FA(g)<(100-%-& 3l =)

ot 27wk B2 Ol 58 5%

aaE e Oil 32 Lin MJ 5(1974)¢] WHel ¢ste SA4sqltt. = A5 05 g
of (el 48+, A=) 5 mLE A4S Alddbel] Yal 302 §¢F 102 4L
2 304 Ao F 10,000 rpmolA 25%-3F YA § VES AAS oo FAE 54

stel Ol F48& %2 WEFAL.



vl AEHAE S37)d o 33 FF 53

aute] IFEALS AEHAE =A7|(Rapid Viscosity Analyzer, RVA, model 3D,
Newport Scientific Pty, Ltd, Narrabeen, Australia)E ©|&3to] =A3stgct A8 3 g(FH
g 12% 71l FFF 256 mLe 7bsted 0~183H2 50T, 1.0~4.45%2 95C7HA <,
4.45~7.15%2 95C=E /A, 7.15~11.06%2 50C7HA] W37z}, 11.06~12.30+2 50CE A
stHA  HAEE AT A& A=AY SAHA= 5’:7]9.§}7H/\]L5(m1t1a1 pasting
temperature), & 3% E(peak viscosity, P), trough viscosity (T), 50TCe|A 2] W¥Z-Hd % (cold
viscosity, C)& YEFW AL, total setback (C-T), breakdown (P-T) viscosityE A4FsFSI T}
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FE(F)
Brix°%
17.8
20.0
17.4
18.9
17.4

Table 1. The sweetness of sweet potatoes with different cultivars
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Fig. 1. Whole shape and cross section of sweet potatoes with different varieties.
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Table 2. Evaluation results and characteristics of sweet potato's at different cultivars
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Table3. Componential analysis of freeze-dried powders from sweet potatoes
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Table 4. Componential analysis of sweet potato starches with different varieties

o Moisture Crude lipids Protein content

Varieties Ash (%)
content (9 (96) (96)

A A}w] 19.78+0.07 0.24£0.00 0.01+0.00 0.04+0.02
LER=1 R 19.25+0.10 0.38+0.11 0.08+£0.01 0.02+0.02
T3}v] 17.94£0.10 0.11+0.13 0.01+0.00 0.04+0.01
Al 8}u] 17.05+0.16 0.28+0.09 0.09+0.05 0.03£0.01
Al-&-v] 15.60+0.04 0.19+0.07 0.03+0.04 0.02+0.05

T 16.61+0.17 0.14+0.05 0.02+£0.01 0.14+0.03

FEw AnTele] v A% A3E ¥ 59 2ok HEE Uehls Lge 280 8611 5
Sel 85182 S ghe M AAEE des age AR nyElsh 32412 71
B @S Jbdom BAEL bgre AAAelH zﬂm%w} =49l F3u] 43.03 A%

o o

Jepe.

Table 5. Hunter color values of raw sweet potatoes with different varieties

Varieties L a b
A A 24.89 + 0.29 3241 + 1.20 -248 + 0.53
= ] 96.62 + 0.88 21.71 £ 0.46 10.00 + 0.74
T3 71.06 =+ 1.14 23719 + 1.70 43.03 = 1.81
A15}7] 71.13 = 1.06 23.81 + 1.66 45.36 = 2.18
A&7 86.11 + 0.43 -1.41 £ 0.76 40.86 = 1.16

T 85.18 + 0.63 -3.80 £ 0.45 35.03 + 1.04

2 BAA0x 2R A% A3 £ 63 2oh P9 Lgke F vk 908002 7h
|, B mTehe v g e AuTeleld $Aaz B

Y - E—
I Rl R AR agteke] A9- Lgke] 2ufold Frfsklen Az § Aol dropx= A
& =7 Ao AAE agte dwbdow AARTE ofsiAIRt Fue] A9 AMET)
-0.62%2 7H¢ wWol aske= S =5 vk bgke] A= dAnbrom 3Hasiiit.
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Table 6. Hunter color values of sweet potato powders with different varieites
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Fig. 4. Color of sweet potato powders with different varieites.
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WA mvke] AW, wud ggo] olF Axule] ua Ee ke Y tE FF 49
A1 Tkl Atk xpo]lE HolX| & g+rh
Table 7. Compositional analysis of sweet potato powders with different regions
o Moisture Crude lipids Protein
Varieties Ash (%)
content (9 (%) content (%)
GIR=Ea R ] 8.95+0.00 3.53+0.05 0.80£0.06 5.23+0.09
ElE A 8.26=0.41 2.93+0.01 0.54+0.08 5.93+0.02
& it 9.09+0.15 2.53+0.02 0.65£0.05 4.61+0.03
o 21 A 8.35+0.27 2.76£0.04 0.68+0.06 4.20+0.01
o] 7= 5.k 8.77+0.21 2.42+0.04 0.55+0.03 4.15+£0.01
o] it 8.47+0.49 2.35+0.04 0.74+£0.04 4.06+£0.04
Aoy mEn) Aol AMAR A AR ® 83 2T FE G 49 A 1k A
gt Aozt glh SR AR s Aol s oFAe] npwl AR BBl BA U
Bom 9ud FFe A9 o] WS Aol mold] 53 WaTrh AR A% oy
Aol sl W el wls) " =8 yERT R A5 AE2E 0.11%2 vE FF
Hls) b e ghe moth Adlawe @ dFe ddu el of T Akl vl
Fha, R S wTeh AR W FFS ofFEu Aol SdE AR ws ¥
< s 7HE

Table 8. Compositional analysis of sweet potato

starches with different regions

Varieties Moisture Ach (%) Crude lipids Protein
content (% (%) content (%
3l 2l 2] 19.78+0.07 0.14+0.01 0.01£0.00 0.04+0.02
Bl 20.39+0.14 0.27+0.01 0.03£0.01 0.01£0.02
all et 19.60+0.16 0.15+0.09 0.11+0.00 0.04+0.01
o F A1 2} 19.83+0.34 0.29+0.06 0.04+0.00 0.01+0.00
of 5 ut 20.41+0.34 0.46+0.08 0.09+0.01 0.04+0.02
of =4t 19.76+0.38 0.37£0.06 0.03£0.02 0.11+0.02
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Table 9. Hunter color values

/\HE‘:_

=Rl bakel M=

FAEE 7HAAL A

o

EE 3% 99 yERlY. L gt
=l %kg 7tRom AALo|A = o =X ol H]F
GAE A7E Holw W 3 tul=

._oﬂ og 801:.9.

SL % O
QILEOL_

Aol v A7

SIS
SEEEE

uro
= =

4

of raw sweet potato starches at different regions

Varieties L a b

ElREEP el 34.45 + 0.86 4355 + 0.55 -993 + 0.67

&g sk 8254 + 0.37 418 £ 0.77 32.83 + 0.84

ikl 86.10 + 0.42 32.83 + 0.16 33.24 + 0.08

o] A1 A 34.52 + 0.67 27.38 + 1.27 -1.17 + 047

o] F 5 vk 83.12 + 0.74 470 + 0.99 32.95 + 2.46

o SEk 8820 + 0.73 -1.47 + 0.31 14.95 + 1.21

AAH ante] FAAZ & Edol An= 3 100 yERAT L el A A aatel 3

oA Aartufef HlE| =2 Ay Fhow FUleleE AS B4 ow suk i agteke] e
A AskH] &= oz BAY, AL = did Hagetrl I FASE FS Kol
Aoz HAL7l Axehs BHAA Aashes ASs =7 Anh. ST A = o FHF a1+
ule] A9 Sk AL B4 o gE avpi e ZAste vl S Bt

Table 10. Hunter color values

of sweet potato starched with different regions

Varieties L a b
3l 2l 2] 50.45+0.03 23.97+0.02 -11.86+0.01
ClR=geAl 87.25+0.45 -1.02+0.04 23.60+0.17
all et 87.97+0.02 -2.68+0.02 21.40+0.14
o F A1 2} 56.93+0.02 19.82+0.02 -6.41+0.01
o 5.} 86.89+0.01 0.20£0.02 24.38+0.01
o] it 89.77+0.01 -2.08+0.00 16.18+0.01
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Table 11. Total dietary fiber contents of sweet potatoes

Samples Total dietary fiber(%) Samples Total dietary fiber(%)
Az} 14.63+£0.19 EiRk=wia 15.94+0.03
e 13.12+0.08 kR 14.46£0.24
T3}v] 18.83+£0.37 sl o 1106+0.18
Al 8}w] 17.37+£0.50 o] 5= 2} 1] 14.79+£0.01
Al 10.69+0.03 o =5 vt 14.52+0.17
T 14.06+0.18 of =k 12.23+£0.18
t}. Polyphenol oxidase &4
Polyphenol oxidase(PPO)< Al&FAA &A% ZWdbgS {fsts adolt, avwule &
A= PPOE AFulE 249k o aitvp Ao SAsts ¥ AsiAlA 2aE4d S
Adste g aigtul 7hES Alsste 7 2 EAFolg A & 4 Q) o] A= Tt
ul FEHE 659 PPO €4S SASIY 7t A& aqetE Ao o] 8staxt s4gloeH
O Ade "6 2T 659 v F AlAwe] PPO &Aoo M ol agtwle] A A
S AAS & Aol 7P wEA dojys AS & AT et g4 Awo] Th
of vpgkAslx] ot A Ed AL gyt Joernz A7 FAE Y T uE Fop
A E8Tg A& Aol dbA F3m| A&, = PPO &4do] Yol Zwo] HlwA A A
dojype g2 stute] M-S Ao sl AlFdd 835t £2 aYE B 7 IS Holh
0.05
0.04
.. 0.03
E 002
0.01 3
D I 0w
uxmO m3o Ngn 4 Zmo) Ao

Fig. 6. Polyphenol oxidase activity of sweet potatoes.
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Fig. 7. Amylolytic enzyme activity of raw sweet potatoes.
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Fig. 8. Anthocyanin contents (ng/g) of sweet potato powders with different varieties.
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Fig. 10. Carotenoid contents of sweet potato powders.
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Fig. 11. EDA(%) of sweet potato at different varieties.
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Table 12. Total starch content (%) of sweet potato powders

Total starch (%)

Samples

Total starch (26)

Samples

50.65+2.53

e )

3|

50.65£2.53

Al A} )

69.09+2.69

o]
An

"o

66.60+0.04

R
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.

in

o

23.57+1.71
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1% Ao
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Table 13. Physicochemical characteristics of sweet potato powders with different

varieties

Solubility at 80C (%)

Swelling power at
0T

capacity (%)

Water binding

Varieties

17.87+0.69 68.26+4.38

156.05+0.19

AR

17.29£1.04 48.17+2.49

187.14+4.08

w2}

18.75+0.29 74.66+0.01

207.46+3.70

10.93+0.11 40.95+0.53

152.97+£2.50

22.72%0.22 63.84+3.67

166.77+2.65

&1

20.32+£0.91 85.056+0.14

151.74+0.34
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Table 14. Physicochemical properties of sweet potato starches with different varieties

Solubility at 80T (%)

Swelling power at 80T

Water binding
capacity (%)

Varieties

15.43+0.00 9.44+0.28

82.28%2.41

AR

17.86£0.18 9.97+0.30

96.08+3.52

w2}

18.26+0.50 9.79+0.08

95.76+1.64

13.68+0.14 0.44£0.09

87.15£3.48

11.26+0.39

24.43£2.58

97.42+1.36

&1
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91.51£3.09
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Table 15. Physicochemical properties of sweet potato powders with different regions

o Water binding Swelling power at . .
Varieties _ . Solubility at 80C (%)
capacity (%) 0T
3l Al & 156.38+1.07 17.67+0.41 67.66+0.11
ElkERaAly 153.40£3.07 22.19+0.60 87.93+0.15
& it 176.50+1.8%8 21.97£0.27 81.51+0.29
o =21 A} 183.82+1.82 17.03+0.26 41.91+0.33
o] =5 uk 160.46+0.58 26.95+4.19 87.85+0.36
o] it 162.34+4.18 24.69£1.66 85.86x0.16
npvh A A olsesty Sy B4 AT E 163 ok BAFH A% oFA
of &= Art dito] sigA el A= LTmt Aol vlE] 2N =& e UEEY BE&Y
o] AS-& A ztol] ZpolE Hol=dl afigdsHl aidd 1| o FAIA ] dito] A A9
of Hlall w& 7S Bt &= A= A It AolE Ho|=u o FAIA |, sfdEat
T s meh ARe] g Agurt ke guE ke ek
Table 16. Physicochemical properties of sweet potato starches with different regions
o Water binding Swelling power at . .
Varieties _ . Solubility at 80C (%)
capacity (%) 0T
3l Al & 76.66+1.56 15.62+0.44 9.88+0.18
ElE A 97.62£1.81 18.02+0.02 12.68+0.02
=y 95.23+6.58 19.44+0.54 11.14+0.35
o] A1 2] 128.96+2.12 18.31+£0.46 10.44£0.57
o] =5 uk 104.91+1.00 15.39+0.36 9.90+0.23
o] T3t 156.77+1.17 15.33+0.04 10.16+0.08

.
v mpee] Ee GEFEe WaTehs AMupvie] vs) Evbam
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Table 17. Free sugar contents of sweet potato powders

Samples Free sugar (mg/g) Samples Free sugar (mg/g)
A A 12.89 + 041 Hejn] 10.18 + 0.89
T3] 29.64 = 1.09 A3k 2748 + 1.39
Al 2202 £ 174 T 2541 + 0.38
g AEAE SA7) T a7ue F3EA
AEHE SA7I(RVA, Rapid Viscosity Analyzer)E ©]&3le #F&o] 2 a+vle] 538}
545 54 d¥s ad12 ¥ F18 ¥ gk EE Viscosity #hellA Al&w| ek 4 ateprt
Hd =8 ks BOla, Fm et Astle] glo] JP Wkt o= A aigtmbel #d a1
nko] 54 Aol2 - itk o] HiE dAe] S 2 olF A s & F AT ol 1
Tuke] F Hio] kel Ao} npriA R F dEo deFo] BSISE viscosity #hol =&

=4 24 Az 19 13 7 F 199 Bl A9 e &
wolA ety EEW Bsate] Aolwe mgr)

24

Viscosity RVU
i

ot

+O|

Viscosity RVU

= 4

o _ol

o
o]

Viscosity RVU

Time mins

Fig. 12. Pasting curves of sweet potato powders with different varieties.
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Table 18. Pasting characteristics of sweet potato powders with different varieties

Viscosity (RVU)

Samples :
Peak Trough Final Breakdown Setback
Al-&-v] 30.25 7.83 9.08 22.42 1.25
T 25.00 6.58 6.83 18.42 0.25
T3] 9.67 7.83 8.58 1.83 0.75
A3k 8.50 7.33 8.33 1.17 1.00
A A1 11.58 6.58 7.42 5.00 0.83
ER=RS 11.40 757 7.98 3.83 041
.
Z ] Z i _
E “|! Z "(. ;\‘ _ sy
- 1 i, T T iResmeed SUSCOMENEI et a1zl
oo o o— s 7 ey
o F
"l:inu_- lnins ’ ']:ill'“-_' mins

Fig. 13. Pasting curves of sweet potato powders with different regions.

Table 19. Pasting characteristics of sweet potato powders with different regions

Viscosity (RVU)

Samples Peak Trough Final Breakdown Setback
g Al 2] 11.58 6.58 7.42 5.00 0.83
kA 10.75 6.25 717 450 0.92
=y 25.00 6.58 6.83 18.42 0.25
FAL A 11.40 .57 7.98 3.83 0.41
o F et 10.00 6.08 717 3.92 1.08
o] T3t 37.75 9.33 10.33 28.42 0.25

@ v 7hE A BeHIE 4%

AR Aelo] BE wTR 3EECE, B0 AA)G o g g dFACR ojgHE 1T
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Table 20. Sensory evaluation data for difference test of cooked sweet potatoes

prepared from different varieties by steaming and frying

Color Delicate Off Sweet Chestnut  Hard Soft After
flavor flavor _ —ness taste —ness —ness taste
W 37£13 22+08  51#¥23  4.2+21 6.1£1.8 31£1.8 64£19 6.1£20
. j Tk 45409  40+1.1  20+08 58+2.3 6.0£1.4 4022 71£1.3 66£15
°r A 40+17 3115  33#1.8 3.0%16 2.8%1.2 3916 49+1.8 56£16
R W b51£16 4717  26£16 5016 51£1.7 50£12 5716 51£14
N i FEb 66£1.7  62£1.0  20+#1.1 57£18 6.0£1.9 49+£17 7.0£1.8 56£16
Yo4a 60:16 3311 32¢16 4814 50£1.7 41£15 6.6£1.3 54£16
W 48£17 61+£1.8 3724 5814 50£1.9 48+17 50£1.9 51£14
s 2 sdk 68414  6.0+2.1  1.8+0.8 54*15 48+1.7 5915 5.0£15 58£1.3
A 44+13 b5b+l14  33#21 3717 3.4£19 6.0£1.3 42+1.8 47£1.8
g 4 W 7.0+15 68+16 2609 53%1.1 40£1.5 5612 52£1.0 50+14
" ek 7713 71x1.2 2709 59+14 44+1.6 4814 51£1.6 47£1.3
Yo 45516 45:13  23+12 5316 42+1.2 51£15 53£15 5613
Table 21. Sensory evaluation data for preference test of cooked sweet potatoes
prepared from different varieties by steaming and frying
Appearance Flavor Taste Texture 21‘1,:11;23111
w 44+1.7 3.3£1.7 48+14 6.4£1.9 4.4+1.4
~ o] F Ay 5716 49+1.3 6.3£1.7 6.5£1.9 6.620.8
° ALY 5.3+1.8 3.8%1.3 41£1.2 56+1.7 50£1.6
N w 59+1.3 56£1.8 6.0£1.2 6.0£1.3 56<1.1
N 8l Ay 7.0£1.8 6.0£1.8 6.8£1.4 6.5%1.4 6.7£1.5
ALY 5.6%1.5 3712 48+1.3 5.8£1.3 47£0.8
w 54£1.9 6.3£1.6 6.1£1.6 54+1.7 6.3£1.0
o o] F e 7.1£1.2 7.0£15 53£15 57+1.3 6.6+1.3
v ALY 49+1.8 55%1.6 4717 46+1.6 52£1.0
o w 59+1.8 7314 5714 5.8%0.9 6.3£1.1
8l Ay 8.0x0.9 7.0£0.8 6.4+1.2 6.0£1.1 6.9£0.9
ALY 46+1.2 4.1£15 46%1.0 5.8£1.3 5.2+1.4
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Table 22. Sensory evaluation data for difference test of sweet potato ann prepared

from different mixing ratio

Mixi_ng Color Delicate = Sweet _Sp‘Zf;E) Soft After  Spread-

ratio flavor -ness taste -ness taste ness

10 5.4+1.7 41+1.8 8.1£0.7 24+1.1 8.2+0.8 7.5%0.8 7.9+0.7

. 30 5.7x1.5 46%1.5 7711 37+1.6 75%1.1 7.0+1.1 7.1%1.0
i

60 59+1.6 4315 7114 4.0%1.3 7.01.1 6.1£1.3 6.3+1.4

90 7.1x14 6.4£1.5 45%1.4 6.8+1.4 5.0+1.4 5.3+1.4 48+14

10 4.8+1.4 2.8+1.2 8.60.7 3.0x1.4 8.0+1.2 7.8+0.8 7.8+0.8

S 30 48+15 2815 8.0£0.9 46%1.5 8.1%1.0 7.90.9 7.9£0.9

60 6.8+1.3 50£1.7 6.9+1.3 5.8+1.6 75%15 7.5%0.8 7.1£0.8

90 7.8+1.3 5.31.6 6.0£1.5 6.4£1.7 7.3x0.7 7.1%1.2 6.9+1.3

10 5.4%1.7 2.4%1.0 8.3x0.7 2.1%1.6 7.9%1.0 7.5%0.8 6.9+1.4

23 30 5.4%1.3 34+£1.1 7.61.3 3.0x1.4 7712 7.3+1.1 6.7+1.8

Al
60 6.1£2.2 3.9+1.6 5.8+1.8 6.3x1.5 5.9+0.7 5.8+1.2 52+1.2
90 6.3+1.6 44+1.4 6.3+1.3 57+1.3 7.0£1.2 6.5+0.7 6.2+1.2
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Table 23. Sensory evaluation data for preference test of sweet potato ann prepared

from different mixing ratio

Nfa)zgg Appearance Flavor Taste Texture 21‘1,:11;?3

10 5.0+1.8 3.8¢15 5.6%2.5 7711 6.2+2.1

il 30 5.8%1.5 45%15 6.5+1.6 7.0x1.4 6.1+1.8
b 60 6.4+1.6 5.0+1.7 5.8+1.8 5.8+1.8 5.1x1.7
90 7.1x1.4 5.120.9 6.0x1.5 47+1.3 5.6%1.0

10 5.3x1.7 43%1.6 5.0£2.1 6.9+1.2 5.7x1.9

s 30 502+1.7 4.0+1.7 5.3+1.3 7.1x1.3 5.1%1.6
60 6.9£1.0 5.6%1.6 7.4%1.3 7.6x1.1 6.6x1.5

90 7.7+1.3 6.0£1.6 5.8%1.6 6.8+0.9 6.9£1.0

10 55%1.9 3.9£1.8 7.2%1.3 7.4x1.7 6.8+1.2

A 30 5315 43%1.6 6.8+1.8 7.2x1.7 6.1+1.7
B 60 5.6%1.8 46%1.5 6.2+1.4 6.4x1.4 5.8%1.6
90 6.5t1.4 54%1.3 6.9£0.9 7.0+1.2 6.1x1.1

X0l D=0 =

2 D70t &3

Fig. 14. Shape of sweetpotato ann prepared from different mixing ratio
A: sweetpotato paste 90% B: sweetpotato paste 60%
C: sweetpotato paste 30% D: sweetpotato paste 10%
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Fig 1. Whole shape and cross section of sweet potatoes with different varieties
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Fig. 2. Color of sweet potato powders at different varieties
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Table 1. Compositional analysis of sweet potato powders with different varieties

Moisture

Sweet potato Crude protein Crude lipid Ash
Lo content
varieties (%) (%) (%)
(%)
Juwhangmi 2.5340.14%Y 4.4440.05¢ 0.73+0.03¢ 4.0240.04¢
Shinwhangmi 2.31+£0.17% 4.21+0.00¢ 0.46+0.02¢ 4.46+0.01°
Shinjami 1.95+0.18" 5.524+0.03" 1.42+40.06° 3.1440.03%
Borami 2.6440.05° 5.9040.04° 1.0340.04° 4.98+0.14°
Shinyulmi 1.18+0.13° 2.7240.00" 0.36+0.02° 3.2640.00"
Shinchunmi 1.44£0.14° 3.3840.02' 0.46+0.08" 3.05%0.01°
Yeonwhangmi 1.4940.21° 4.88+0.01° 0.44+0.06% 3.954+0.07¢
Jeungmi 1.35+0.03¢ 3.15+0.02¢ 0.3740.02° 3.06+0.07¢
agmpe] Alw A= F 20 33 Zuh 25 A k] AEE ekl Aog HEE U
Bl L 3k Alxdnjo|A 87.86°0.% 7F =4 yEely 71 e A dra & 4 o
A=l afk P_E‘rﬂl oA =A #E 7Y ST b @2 A EAS MR 73
), @) EFFo] 47 43.03, 45.362.% A UEhwth. & 3L $AAET wue HMEE
SASE gholty, 54 X3k A= A L gke] 90.08% 7 ¥ AS Hela Al
2w 7F 48.992 71 o] 7 S YERATE a g2 AR e ®Hein| vt 7hY =2 gs UE
Ul HF240] Fsltte A @1dd 4 9l
Table 2. Hunter L, a, b values of different raw sweet potatoes
Hunter Lab color values
Sweet potato
.. L ta (redness +b (yellowness
varieties AE
(lightness) /greenness) /blueness)
Juwhangmi 71.06+£1.14% 23.79+1.70° 43.03+1.81° 54.09
Shinwhangmi 71.13+1.06¢ 23.79+1.66° 45.36+2.18" 55.74
Shinjami 24.89+0.29" 32.41+1.20° -2.48+0.53° 78.73
Borami 34.23+1.30° 41.93+0.58? -4.69+0.67¢ 75.35
Shinyulmi 86.11£0.43° -1.41+0.76¢ 40.86+1.16° 40.36
Shinchunmi 87.86+0.76* -1.80+0.47¢ 24.47+0.76¢ 24.25
Yeonwhangmi 84.30+0.50° -0.55+0.49¢ 39.37+0.69° 39.42
Jeungmi 86.23+0.47" -1.32+0.40¢ 40.69+0.72° 40.17
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Table 3. Color values of sweet potato powders with different Korean varieties

S L +a +b
t tat
Wee. p.o Ao . (redness/ (yellowness/ AE
varieties (lightness)
greenness) blueness)
Juwhangmi 88.294+0.21%1) -0.34%0.07" 12.4+0.13" 13.36+0.03%
Shinwhangmi 86.37+0.22¢ 0.05+0.02% 13.40+0.12¢ 15.35+0.18f
Shinjami 45.13+0.29¢ 19.2840.15° -14.14£0.05" 57.17+0.32°
Borami 52.46+0.08" 16.6840.04% -5.26+0.01¢ 47.6540.09"
Shinyulmi 88.45+0.02° 0.01+0.01¢ 17.03£0.07° 17.16+0.07¢
Shinchunmi 87.9840.05" -0.95+0.01# 15.4240.05¢ 16.04+0.06°
Yeonwhangmi 87.18+0.1¢ 0.2240.02° 17.4340.17° 18.13+0.19°
Jeungmi 85.86+0.02° 0.14£0.01%¢ 16.4340.04° 18.03+0.03¢

FAAE M G o R wEe agtup 2R AL JEE 50082 giste] & dyk= Fig. 3
7 2ok gl B Zla o] aigtwl el algtwl AEQIAE EAFE #HETE 5+ U
ot ageke] AR diRE sEa, Bdd 2 star lglom i vwA as &
A A g FTOl wE AR ol Holx AF o] TelA A sk
AEYAe] g AolE Hof A arepel AR s gatel = S of & x7h=0l
wol Exslth TEole i FHrabes Aot A AxEdEe] 7l
S 1 g o

Fig. 3. Scanning electron microphotographs of sweet potato powders with different Korean

varieties. The magnification was used X500
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(4) LFule 7153 EX

agel Buke] & Holdf FF Table 49 ek Mmool welu]sh Axn] Rkl
Zb7t 10.87%9F 10.11%2 528 & Hlvh E3h dwbayop 5Fo] 4 vk S35 (44,

FAET o W Ao fE I3 Aoz Yeiwth A3 f(4E AMaTuie] F 2o
&l de AR = A& heko] =gltim a9l ot O]L &0l wet s
Aolegt A7tslel o, Yadav 5(2006) drum, hot-dry ¢ #& Az We| o} a4nf &
aro] Z Aol df ol 17.2~17.6%% ¥ A7 Ay} Hr} ¥ @%% UEb A v,
Shih &9 ¢15(2009) AFA % w=gds W aywpe} FFAE W uul FF] F 2o
A gl ZHzh 14.48~1591%, 13.59~18.76%= ¥ Agolr Agd vl Fdo
7.20~10.87%% L}E} AR sty e e woFuh Aol R ke 4357w
oA BulHle Gl o RAPA Yo AERos dAnAsers =Y @ PFs

FohEy %@a gadel goz Aol ol 53 nyvke G4 TE F Ak Aol HfE

ui -lN J
ofy mim

/_\jlo

_

& & (Alcohol Insoluble Solid. AIS)
q
(e}

vt dF3E B84 1 R 54 A= Table 43 Z2vh Aaugvle] SRS 73
e} A&7t 247 82.16%, 81.36%% 7MY ¥ TR TS By 43S SdEHA &
S uPE AISY sheFe dub agtnl EFQl AU AHu] Fu)7p & FgS ®Hol ubd

O

i =
A a1 gekel Fdulel Algu vl 16.21%, 17.11%%2 W 3hs Bt AIS 5 AEg=e
o Ful7b zZ+z; 31.50%%F 30.04% = 7FF Hka HA agwpel F3)

Table 4. Alcohol insoluble solid and total dietary fiber contents of SPF with different varieties

Sweet potato AIS content (%)  Total dietary fiber
varieties content (%)
Juwhangmi 16.21+0.00¢ 9.27£0.07"
Shinwhangmi 17.1140.02° 8.44+0.51°
Shinjami 26.54+0.03" 10.87+0.03"
Borami 17.4840.01° 10.11+0.21°
Shinyulmi 32.70+0.01* 7.20+0.57¢
Shinchunmi 36.27+0.01° 7.2240.59"
Yeonwhangmi 21.61£0.02° 7.9940.00
Jeungmi 33.77+0.01° 8.11+0.06°
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AvE AAAE Foll B-amylaseEs Ol @%3@4 A4S ATHERE FESke] ARES)
71% s AV e algake] w@hgke]l FUbsk= 21 B-amylase®] g0 LA gl
oh agubeE ErE AR FFolyt a4 el whet Po—é‘ 5 dte] FUHE =T G H
A E JgFS FrE FH4S 2= at B-amylase 4L T3 98-S 3= 84
Zol shutolt). 87 FE4] AFuERYH FE3 28499 amylolytic 2484 S =
I s FFO] wel Zfo]lE BvH(p<0.05). ©] T Fule] amylolytic 2/d°] 6.6
SP 2 7 o Hepn|ef dAsinrt ve dA4S et 7HE F deoE ANEE o
= x719 & FgFolyt Tt AA A Ao FarE o= Aol uigAg slow AR
By Agnrl Agd Aog Bolu AHRY SR Jhed BEEAE Hole ZoR
Hol g el Hrhg sfjo]2E AgxE ded aywmintork Jhed Ao %

-

Tuke] 9k 7tE & aigtat
+=d] Table 53 #o] Al
o AlHu|oq 7.00%= 7}
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o;g

Table 5. Free sugar content and amylolytic enzyme activity of eight different Korean

sweet potatoes

Sweet potato  varieties Free sugar content Amylolytic enzyme activity’
(mg/g SPF) (glucose mg/g SP)

Juwhangmi 14.93 £ 0.38" 458 £ 0.04°
Shinwhangmi 21.00 £ 0.27° 3.80 £ 0.00°
Shinjami 9.66 £ 0.33¢ 3.60 £ 0.01'

Borami 10.50 £ 0.03° 2.41 £ 0.03%
Shinyulmi 8.10 £ 0.02° 6.30 £ 0.01°
Shinchunmi 7.00 £ 0.07¢ 5.41 =+ 0.01°
Yeonwhangmi 8.04 = 0.06° 2.47 £ 0.03°
Jeungmi 750 £ 0.14 6.61 £ 0.06°

YAmylolytic enzyme activity was predicted from amount of reducing sugar content

liberated from the soluble starch reacted with crude enzyme extracted from SP.
o, ShEAobd
=]

4 A% nPe BUe oEAlold $3< 549 AN Fig 4o eyl wFve)
QPEAoh FFe A4 wFvhel Al s webvl st 3354.315 2433.68 ug/g R B B
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5). w239 dvt uFw F SPFAo] =S W A&wet dsue= 15167 15.94
mg/100 go = 1 tg& Foln = SAMo] ¢k mwbE 9.4837 8.53
mg/100 g& YERTE A aAutel= W 0
0.52 mg/100 go.= A°| FrH o] YA ek

agube] s FEAll S dojuh F7] Fe A Hlad FASIY FFRE| ol B AbAe)

doj ofd] fA Falxo] gAo] Udojur] ujiZol w$- EotAsle] EUE Az S W A
AR ARG ol Hol eSSk

aTEE w7], A7), A71e Mo R S3AZ] b Hjo]~E FHRE Wer st A Hl
I ka7 AbdE JEHE BREjol JtRE ol A4kl iy VeSS &8 Al

—
©

- 117 -



<2 7] 2052

= 19 204

S o 3.28

% 20 ] 15 1&b 15 94k

g 15 -

= 0 48t Heme
E 10 - & |-|"":| ag
=

5 S 0522

m

- 0 T T T 1

Fig. 5. Carotenoid contents (ng/g) of sweet potato powders with different Korean varieties
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Table 6 . Total phenolics contents in sweet potatoes powders

Sweet potato ]
o Total phenolics  (ng/g)
varieties
Juwhangmi 55.23%+ 0.74°1)
Shinwhangmi 44,79+ 0.17¢
Shinjami 454.13 + 3.73°
Borami 638.79+ 1.30°
Shinyulmi 22.29 + 0.08f
Shinchunmi 26.96 + 1.25°
Yeonwhangmi 22.72 + 0.28'
Jeungmi 15.89 + 0.64°
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Table 7. Total and damage starches of freeze—dried powders from sweet potatoes

Damaged starch content (%)

Total starch content (%)

Sweet potato varieties

1.514+0.07¢

49.53+0.32%"

Juwhangmi

2.61£0.01"

48.87+0.60¢
59.3140.43¢
50.50£0.19
61.8940.08°
70.46+0.05°
66.14+0.18"
63.68+1.57¢

Shinwhangmi

2.18+0.37°

Shinjami

3.09£0.29°

Borami

1.37+0.06¢

Shinyulmi

0.91%0.22°

Shinchunmi

2.76+0.14%

Yeonwhangmi

1.49+0.01¢
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Table 8. Physicochemical characteristics of freeze—dried powders from sweet potatoes

Sweet potato Water binding Swelling power Solubility at Oil absorption
varieties capacity (%) at 80T 80T (%) (%)
Juwhangmi 132.35+2.41° 21.27+1.87%¢ 81.83+0.06 126.03+4.96°
Shinwhangmi 138.3840.21° 22.24+0.50%° 83.35+£0.20™ 149.25+0.75
Shinjami 144.23+5.05% 18.96+0.68" 80.03+0.37¢ 132.59+3.68"
Borami 159.82+0.76" 17.38+0.91¢ 71.81+1.62° 143.49+0.37°
Shinyulmi 150.93+1.25% 25.54+4.30° 87.49+1.14° 97.08+0.04¢
Shinchunmi 154.36+0.42" 18.20+0.51 43.04%1.47" 97.54+0.26°
Yeonwhangmi 174.70+4.77° 22.67+0.32% 85.3240.31% 132.48+2.04°
Jeungmi 167.1843.44° 22.34+0.34™° 86.24+0.60° 120.23+2.78°
vl 53 54
NEHE ZH7E o &ste] uyrte] Bel 5943 =43 A3k Table 9o HER
ATh T FEolE 50-70%9 Awts FHretal 7] witol A& FAEE SshkdE B
A Ao m AZtEG oY Table 58F #o] mj%- & A& YehAoh 27] dio] &34 7|
A ASH: S3IA 2R 69.50~75.95C WSlelA vEhgon AAHoR Hr Aol HA
a1 AW} A S AoataE P EE 10 RVU 1A Ealgtt. 3o s es
Holxs avtul B FFo upgl AolE Hof(p<0.05) FFHA dguteE ¢ W Hu e
¢} breakdown viscosityE WEFWT atup B3] RVAC] 9]k 53} Ato] aytw} A&}
= s e FAE Holal ed olE gllskr] Hs A, A, dek B4 aq9tvp &
oA A Hel| Ao Istdds AEME A A, A el Aar el Ha
Q= Zbzy 437.9, 441,73 424,1 RVURE a14np Bwhe] 862, 7.44%F 8.78 RVUS:= & %}
ol HYS glatqlrh. g agtrp die] A RS 58 10% H7MA 22 170.09F
110.0 RVUE YEhfe] a+np 29 xw%éﬂ 27F 7tE Foll sskel ARl #8ste] A
e 95eE As gelskaith

Table 9. Pasting characteristics of sweet potato powders with different Korean varieties

Initial pasting Viscosity(RVU)
Sample temperature Breakdown Setback
©) Peak(P) Trough(T) Final(F)
(P-T) F-T)

Juwhangmi 69.50£0.00°" 6.08+0.17° 4.60+0.08™ 5.28+0.11" 1.4840.09¢ 0.68+0.03¢
Shinwhangmi 73.00£0.28°¢ 7.44%0.02% 5.15+0.04" 6.06+0.03" 2.29+0.06¢ 0.914£0.01™
Shinjami 73.80+0.28° 8.62+0.12% 4.38+0.00 5.16+£0.01™ 4.24%0.12° 0.78+0.01°¢
Borami 69.90+0.28° 10.2240.06° 4.9140.02% 6.12+0.04° 5.31+0.08° 1.1240.02"
Shinyulmi 75.9540.78° 8.78+0.71% 3.4440.10° 4.1440.17¢ 5.35+0.61° 0.70+0.07¢
Shinchunmi 73.70£0.00° 26.23+2.09° 6.28+0.54° 7.9940.92° 19.95+1.54° 1.7240.37°
Yeonwhangmi 72.05+0.49° 14.07+1.84° 4.76+0.46" 5.65+0.61° 9.94+1.38° 0.89+0.15"
Jeungmi 74.90+0.00° 8.98+0.05% 3.87£0.04% 4.59+0.05% 5.11£0.00° 0.7240.01°
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1) A=

B oA Ak aitvleE Awkatel(white/yellow—fleshed; general sweet potato)®t
A 1 vl (yellow/orange—fleshed; orange sweet potato) 2 A a1 uk(purple—fleshed;
purple sweet potato) 5 FTMILTHE AlFoll A FYBF AESITE vl AEd A%

1L(Esh-455¢, Hanbaek Scientific Co., Korea)oll H33tAA 4], Autste] A5t}
(2) LTFv} BEo Ax

O ZHEAA Y A
AFukE AlFsle] 4SS BV A2 S Ax T aaqvle] WAS kK| sy 9o ZW
Wz A o] EF(NaHSOs, citric acid, vitamin C), €9 &%(0.1~5.0%), A A7H0.5~30

®), A4 F B AN (0~1208) 5 242 Dejste] Aelshgit)

W 5273z%
ATukE AlFske] HAS "ol A2 5 52712 7](Bondiro, Ilshin Lab Co., Korea)&
=%

Agate] 48417 B B4R

(th 4%a=
ke AH el A
%

L5 50~90TCaA 4=

H7la A2 & dEZAZ7](FO-600M, Jeio-Tech, Korea)$]
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(@) 1Fvle] s
237]12 Cyclotec Sample mill (Tecator Co., Sweden), pim millS A}-&3Fo] £33} t}.

vhH 27w 22 2F
g B8-S standard sieve(US Tylor Co., 60~325 mesh)E A}&3}o] Ro-Tap sieve
shakerol Al 20 &<t A At vt ds F535kSlH

(3) 7k 2o ojststy 54 24

OhH durE

AR AACC (1983 <3 < ZHH(AACC 44-15A)9
ofs) FAsUL, IEFFS Z‘l@ﬂi‘r‘ﬂé(AACC 08-0D)el ofs #Astgion, =AW
SoxhletH(A.0.A.C. 1984)0.2 =A3}3Ath

Analyzer(Tecator Co., Sweden)& A}&3}le] Automicro Kjeldahl®(AACC 46-13)°0.2 4

H AL AaAF 6.25% wake] A&kl

M
o

ot

O
—
(@)
(@)
s

(0]
rie
oY,

(W) A& E Aoldf &F

ek Alge] AR g2 starch-glucosamylase ®H(AACC 76-11) 23t ZA 33
o}, aeke] 84 2olidfi(soluble dietary fiber : SDF), &84 4]¢]Adf(insoluble
dietary fiber : IDF), & 2]o]X#(total dietary fiber : TDF) ¥ Prosky 5(1988)¢] ®
el wef A4t

(th) Carotenoids ¥4

RTATT] J\]E_ 600 mge 15 mL FHo| ¥il ethanol €N 3 mL 7F3F 3 water
batholl 4] 5&%F FE3F] 80% KOH 0.12 mLE 7}stal water batholl A 103 ¥-&-A171 t}
S HFE ice bathoﬂ dojFo] 135 HAAZth Cold water 1.5 mLe} hexane 1.5 mLE
23 vortexing 3 4T, 1,200 rpmo.& 53& EoF dA REgsla AE 9 (hexane®)wt
ATt Al hexane 1.5 mLE Y¥il 4 Fgste] ASdv doju= A& 23] vHEsiglth
JojWll hexanes (¥ 45 mbL)S A4 gas® 99 3 AZXE vialdl methanol
dichloromethane = 50 : 50(v/v) 250 ul. ¥¢] HPLC(Shimadzu, Kyoto, Japan)® #2413}
t}. HPLC ¥4 Al detector= PDA-detector(450 nm)E, °]&7 AE 10 mM ammonium
acetate® X33l 92% methanol, B 100% methyl tert-butyl etherg& A}F-8-3}SIt}.
Flowing program<- 70% A/30% B (23 min), 59% A/41% B (29 min), 30% A/70% B (35
min), 30% A/70% B (40 min), 83% A/17% B (44 min), 83% A/17% B (55 min)2.Z 3}%}

al, flow rate= 1.0 mL/min, column <%+ 40C=Z 3}t

i
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) Y=
amp EEe] YEEAL YA 7|(CILAS 1064, France)E AH&stel ZA3kqdch 24t

)=|
2= ethanolS A}&3190 T

(mh) "AFZ
Ftup B wAlFRE fgor =g33% & FAPEARIET 4 (model JSM-5400, JEOL

Ltd., Japan)= ©]-&3}e] #4135}t

(h A=

agup BS B HET|(REXE], 4 cmXx1 cm)oll Hob AMAFA(CR-200, Minolta, Japan)

AD) FEEFAFWAD, FELHAZ=AFWSD € oil F5&
B A 9(Water absoption index: WADS}

o
T
+ Anderson 5(1969)2e] WHel| old] FAs}Sit}.

i
oy
i)
iz
=]
S
+
iz

~—

solubility index: WSI

7 30 mL F7FFE 50 mL 94w FHo Y HAA & tE =5
307 W g th 3,000 rpmellA 1083 94 etk A5 AEE nE gFE F
g FRAFE U)ol wol 105ToA shERE fxste] ¢ 1ZEFS SAHIY 25 g A8
of gk MEgRA FREHEATE EATE FRFFATE 94 Byt e A
2 FAE SAHste] dxAR 1 gd T FEFF go = ALtedt

Oil &% Lin 9 el 9ste] A0tk = A5 0.5 g corn oil(MA, CJ) 5
mLE 9AEEE AP Y 308 Fo 108 7HFo 2 3024 AolF F 10,000 rpmol
Al 25%7F AAEE T oilg AAT o FAE S48 % ol FFES AEIGATH

(o}) &4
agup B2 5 g8 50 mLe] /o ¥al stirrer® 30%7F A% (200 rpm) 20 mesh
= o

Az gtste] gk P FAR S5kl = FHAISIH

(Zh) Differential Scanning Calorimeter(DSC) &3

awp B9 Differential  Scanning  Calorimeter(DSC)ell o3k AFdo] EAL
DSC(DSC-7 series, Perkin Elmer Co., USA)ol| 2ol&] SA3%G . A& aluminium sample
panell F3}al 2uEke] ISt F=FFE microsyringe® YATE DSCE #Hsslr] Ao F
e ©@e AR WS 2AFF Eob A2l WAEl e 10T/ming £XR= 20CHH 130T

714 7ha et
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G T 229 in vitro 7R E

el % A59] jn vitro a-—amylase A7l S-S Xue 59 WH(1996)= WEH S}
of ZASAY. Alg 1 g 0.04%(w/v) NaCl= *3sl= 0.05 M sodium phosphate
buffer(pH 6.9) &<} 50 mLE Wi 37T 53] Yol 10%3 FAAZ oM o] &
0.2 mL ag-amylase(504 U/mL)E o] 37TColA HEEAI Y. a-Amylase @49 porcine
pancreatic a—amylase(Sigma Co., St. Louis, MO, USA)Z5E ZA sttt aiAvks 5 0,
30, 609 FHAo=2 0.2 mL 895 FHsto AAdH 39U 3,5-dinitrosalicylic acid A]¢F
S AFES HAH(DNS B)ez FHEE SAHSAUT. RTT 2R maltoses AFEsEYleon A

=

o] 7R == standard curve ZH-E] 3H2FE maltose % (mg) o2 AXEed T}

() a-Amylase 4
gl Bo] g-amylase @A S a—amylase assay kit (Megazyme, Ireland)E AF&3}o]

McCleary 2} Sheehan®] Ceralpha #'H o= =733}
(@) nFo AR oA By 2

b a7k &Y Az

Ak Aol A= G A os AAsid. A AAst A AE et
300 gol 0.2% NaOH €9 1,500 mLE 7}stal waring blender(HGB 25E1, Waring
commercial. USA)olA 287F vl 3k & 100(150 pym)# 200(75 pym) mesh A= Ad= &

A7 & A2 HAE 9o wgd5o]l glojAa FErkso] YEhA] &S w7hA] HHAES
0.2% NaOH %Qﬂgi 23] HbE AHE3 ts SRT=E 0] 2 d7pA] Ao AAE HAES
ATt A2 Ao A 2d7F Az & #ste] 100150 pm) mesh AE FHAF T

AR E2 AACC W (1983)ell oJa] 2oz 106T & A=W (AACC 44-15A)&
2 A5, IEFFS ARISPHAACC 08-0D)e sl FAskden, ZA|ue
Soxhlet H(AOAC. 1984)o.2 =A%ttt =M a L Kjeltec auto sampler system 1035
Analyzer(Tecator Co., Sweden)E& AFE-3}o] Automicro Kjeldahl®H(AACC 46-13)0.2 =4
B Aage dAaAlT 6.258 wote] AbEslt. a4k At amylose $F Juliano &
(1981l ©]3t iodine colorimetry ®H ol 9& SA st

—’lN‘

(th ¥=
aguE AES A5 HE7|(REXE], 4 cmXx1 cm)oll Fol AMAFA(CR-200, Minolta, Japan)
£ ARE-5lo] Llightness), a(redness) %2 b(yellowness)#tS =4 sF T}
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& TATE 2 4R

agup HEe] wATFRE BgoR E53t & FARAEWHJSM-5400, JEOL Ltd.,
Japan)& ©]&3sle] 2000WZ Fdjste] #ZSQITh vl AEY YRAFA 7] particle size
analyzer(CILAS, model 1064L, France)& A}&3lo] =H 35ttt

(mh X-A A=
g Ao X-A 3AEE X-ray diffractometer(Rigaku D/Max-2200V)E ARg-3Fo] &

st

() B&8 2 &=
amh AEe] &2 Schoch WH(1964)s ol &3, A& 0.4 g2 4 eyt
Y3 FFF 40 mLol & FAMAZ T3 307 90T &=l wwkzlE 301 A % 5,000
rpmoll A 3027t ATt FA RS AAT ve JAdE FAREYH Axtsdin. e
Fo A E duE-aver $3e SAsH eksivh
BaE = [FdEe] FAARS] FAIRE7IE) X (100 - % &3)%=)] x 100
/

% FANE = N FY T

Of

>
bl
lo
-
X
Ay
oft
N
QU

X

—
o
S

(AP Differential Scanning Calorimeter(DSC) &3

aw AE9 Differential  Scanning Calorimeter(DSC)ell o3t AFdo] EA]L
DSC(DSC-7 series, Perkin Elmer Co., USA)ol| ol&] SA3%G . A& aluminium sample
panell F3}al 2wEke] ISt F=FFE microsyringe® YATE DSCE #sslr] Ao F
e ©@e AR WS 2N EoF 2ol WA s e 10T/ming £X2= 20CHH 130T
7hA] 7FA8ki T DSC thermogram & = H-8 aigtvp o] Aste] 48 &% (enthalpy,
cal/g)¥ S3PhA=E, T3tH I 9 ST AL =5 Lund® WH(1987)d ofste] AbEsS)

At

(°}) Rapid Visco-analyzer(RVA) &3
agmE AR 33l > AACC 76-21(AACC, 200009+

Visco-Analyzer(RVA, Newport Sci., Australia)E A}g3slo] SAHsATE A&

moisture basis)& THF 25 mL(£0.1 mL)oll EAFAIZI & 50TColA 183 fA8 & 3%

45% & 95C7HA S7HAIR e 95TAA 2% 30%3F t
WZEA A 50Tl A 28 30% <t FA8] Hmo

Ll
=, AIAE, 95CAA 28 30% Fo A, 50CE W7 Fo HE

rfo
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D A& in vitro 7tFEINE

Al: 1 g& 100 mL E-flaske]l Y3 0.04%(w/v) NaCl& *3%3sl+= 0.05 M sodium
phosphate buffer(pH 6.9) €9 50 mLE Y& & 37C &d=FFo €o] 1057 FAAFH .
o] &M 0.2 mL a-amylase(504 U/mL)E ¥l 37ColA ¥ AIZA T a-amylase T4
porcine pancreatic a—amylase(A-6255, Sigma Co., St. Louis, MO, USA) (27 mg of
protein/mL and 1,260 U/mg)Z5¥ Attt vks < 0, 5, 60+°] 0.2 mL &H4& F 3}
o FLAdGS AU AdE LI 542 3,5-dinitrosalicylic acidg AHEste] &3
T2 SAH3TE. Maltose’t ETHoz ALEEor HE VMR AHEE  standard

i
curve 258 415 maltose o2 AAFEFA T

O

(5) n7u} Be] wo]AY 71EEA

b ZFu 22e HA7LsE dr71$ ¢ Mixograph 3

A7FF(FE )l 27w F2(10~30%)S H7HgE H3te] w545 AACC
H(54-40A)9] w2} 10-g Mixograph(National Mfg. Co., Lincoln, NE, USA)E A}-&3}¢]
J

=355t

s

4

Oft

(Wb zFv 228 #H7HeE L71F9) Rapid Visco-Analyzer 573
W7FF(FE D) a9 FEH(10~30%) s H7EeE EERY 33lYdAS AACC
76-21(AACC, 2000)e] HHo| <£3}e] Rapid Visco—Analyzer(RVA, Newport Sci.,

|
Australia)E AMg&ste] SAsIH Y. A 3.5 g(14% moisture basis)= TFT 25 mL(£0.1

?m

mL)ol #2kA1ZL F 50TCoAA 183 7218 & 3% 45% &< 95T7HA] F7HA A o 95°coﬂ
A28 30%7F F A B oAl 38 45% B 50CE WA A 50T 28 30% EeF #A4
sto] Ao WstE SAsIT. o] Z2HE SIPAILE, HFHE, 95TA 2% 30% %9
HE, 50CE W97 9] HF HeE SAHsIUTH
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. aFA HlolAY AEFe] AR

1) As
B2 Abg3l atubs Auba el (white-fleshed sweet potato)@ 2 2wl =344

Jvl(yellow/orange-fleshed sweet potato) % AR +ul(purple-fleshed sweet potato)

g AW A BEHSGFETAA TAS] AERAT. A% A2E WTFE BRARE)
o U 1FES AFHAT, 77, MR D AolA Axg WATE WAARE)Y
152 AHgstsln,

) AT £ Az
ﬂ}fé— MHeEte] AAS M7 slice Yo R Adetgon agtule] WAL 135}
ek o2 NaHSO3¢}F citric acid &9 HAAE vt A-dE a+vk= 65T Ax
7](FO 600M, Jeio—Tech, Korea)ollq] FFAx3 & EH7|2 EHsle] Uz A ZX3A
AgmEE AFEe] gES H7]an Al o aigtebe] WAlg WA Eky] 93k W o
NaHSO39} citric acid &9 HXAHZE Ay, HAAFzHo R ddta+vle} sEka+
0.3% NaS;0s58& Nl A 537, A aFvk= 0.1% NaS:05 9F 1% citric acid &4 173+
AT AAAE = Ad® a9vhE 65T 7127](FO-600M, Jeio-Tech, Korea)ol Al

=
AEALT F RV Base] Bz Axsch

(3) LFu} Buto] o]zt B4 BA

AR e AACC WH(1983)0 ofel Fwd#2 1056T 22 AXZWHU(AACC 44-15A)9
ola] =4

Sweden)E AFg3}e] Automicro Kjeldahl'H(AACC 46-13)o.% SAE Ao LA S
6.255 wote] AbEsklth. =AW SoxhletH(AOAC. 200022 5% aoﬂwﬂ S
A5 3] sPH(AACC 08-0D)el <J3l +Astadth. & 2 olAd-/(TDF) 3%+ Fibertec System E
1023 filtration module(Tecator Co., Sweden)& AF&3Fo] Prosky 5(1988)¢] iiel| ulz}

=430,

3o, 2 A S Kjeltec auto sampler system 1035 Analyzer(Tecator Co.,

(Wb AR L ofdz o I
AR kS starch-glucosamylase WH(AACC 76-11)l 2l3te] 543Ut A5 1.0 g

S E-flaskol ¥l Al&7F EAHES Ao|FHA 256 mL SFFE B2 F 4 383 #

7heF AP E 3 & 2% E 55TE FAAA & L 2.5 mL acetate bufferE ‘%ﬂfﬂ =TT
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= Bol &9 Tl & 45%1 go] HEF a3tk E-flasks 55T A@@=2e ¥il

mL9] glucoamylase 8(30 IU/mL)& 7}stal JE&4Fo|A 1A HsSF HESAIZ] &

Oft

5

o HAE AFE3to] 250 mL A& flaskel oJ#3t & FRFFE AFTAL 250 mL=2 483131
oh oA FE7F 20~60 pwg D-glucose/mLe] HR7F HEF ofHE HHs] s|Agt & o
€N 1 mLE FH3F] glucose FHFS SASIT. Glucosed &2 glucose assay
kit(Megazyme, Ireland)& A}&-3to] 435431t}

Amylose &2 Juliano 5°| 23t iodine colorimetry W ol 2

1

v

g salt.

ol

(th Carotenoid #4

aek B AR 600 mgE 15 mL FFEo| ¥l ethanol €912 3 mL 7}3F & water bath
oA 5%t FEF3F] 80% KOH 0.12 mLE 7}skal water bathollAl 10%#3F WHEAIZ th &
HlZ ice bathol] Yo]Fo] Wbg-S AAAIF T Cold water 1.5 mL%} hexane 1.5 mLE Yil
vortexing ¥ 4C, 1,200 rpm&= 5% &< U4 Tdsta &5 d(hexaned)wt Eoid.
UHAl hexane 1.5 mLE Wil d4l #Elste] dsdnt doju= A& 23] gh&Esigi. Doyl
hexaneZ(N 4.5 mL)S AA gasZ 94 & 1A% vialdl methanol @ dichloromethane =
50 @ 50(v/v) 250 uL ¥©] HPLC(Shimadzu, Kyoto, Japan)® wA135}it}. HPLC &4 A
detector™= PDA-detector(450 nm)E, °]&% A+ 10 mM ammonium acetate® 3E3ol+
92% methanol, B= 100% methyl tert-butyl etherg AF&-3}31t}. Flowing program-< 70%
A/30% B (23 min), 59% A/41% B (29 min), 30% A/70% B (35 min), 30% A/70% B (40
min), 83% A/17% B (44 min), 83% A/17% B (55 min)22 3}%laL, flow ratex= 1.0

mL/min, column <%+ 40C= 3} ).

() Anthocyanin #4]

zr FEEe A otEAlobd (monomeric  anthocyanin) 9] %
spectrophotometric pH differential protocols& ©]&38le] A3t A+vf 3 A5 2 g
o] 1% HClo] g% 80%9 methanol &M< 7}38l shaking water bath (25C, 120 rpm)oll
A 2AIZF Bk & 5 1587 3,000 rpme 2 94l EEskith 94 EEE A5 10 mL
S FE319] 0.025 M KCI-HCI buffer(pH 1.0) ¥ 0.4 M sodium acetate buffer(pH 4.5)%
g4 ste] 50 mLZ g-&3skar, 1553 HAAA 510 mm 2F 700 mollA 2+t FF=E S48}

4
Aok S3AE ool Aol gste] HEACh] FF AE T,

o
xg el

T

Total monomeric anthocyanin(mg/mL) = (A X MW X dilution ratio X 1000)/e
[A = (ASI()nm - A7()()nm)pH 1.0 — (A5l()nm - A7()()nm)pH 4.5]

o714 MW+ cyanidin 3-glucoside®] #2}%(449.2), 2 molar absorptivity(26,900)¢] it}
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" Y=EH

Amp Bdol Q=X S sieve shaker(HAVER EML 200 digital plus. Germany)oll %5
WA 607 325 mesh size (250745 m)E o]-&3to] FHeA k. vl B 100 g= 2.5 mn
o] amplitude® 60% FFAOZ intervale 0] 223 A & & 24 FEEA] AFd AT

vh wue] FAE Sgskelvk

(|h A=
Aatul BES A5 HE7|(REXE], 4x1 cm)ell Bob AMAFA(CR-200, Minolta, Japan)E A}
&3}o] L(lightness), a(redness) % b(yellowness)#ks 743t ol ARE3E ZFF2

L=92.67, a=-0.83, b=0.869] #k& 7k = Ago| it}

A FEFFAFWAD, FEEHAZAFWSD % oil FF&

agmp Bko] SRS x]4x(Water absoption index: WAD®F &
solubility index: WSI% Anderson 5(1969)¢] WHol 3] Z73sl3itt.
7 30 mL F7FTE 50 mL 94 FRA ¥i FAAZ & b &

303 WA b 3,000 rpmollA 103 94 it e AFE vd FHS T

M

~—

s
g FRAG 7] ol 105TeolA spEwt Adxdte] @ 1FRFS S5t 25 g A=
o g MEERAN FEEN=ATE A= FREEFTFATE 94 Eeste] JdE A
o FAE SAHs] AxAIR 1 go did FEITH go= ALttt

Oil F¥< Lin ¢ Wil oste] SAsv. 5 A8 05 ¢ SF7l5(MAR, C)
ALAE) 5 mLE IAZHE Al Wi 302 & 10 HHo=Z 3024 Aow: F
10,000 rpmell A 253 YA F oils AAS v FAE SHS % oil F5-EHS A

(4) a7vt B2 H7 A% Az ¥

W7ol agel FEE 10, 20, 30% tiAIg  HI}ES ARESte] A RS
(straight-dough method : AACC 10-10A)° =38l WS Ax3A . Ao A& 7|2
Aol dgo ujgr v&S Table 13 v}, ¥8E pin mixer(National Mfg. Co., Lincoln,
NE, USA)E Argste] W58k & &% 30T, 5% 85%°l4 55w HEAIZ ™ punching
T Aol A 2683 23k HEE Qv 2 wE F RS skl roundingdte] 10&-%F
resting® TS sheeting, molding, panningS 3o 38%7F proofingdt & reel

oven(National Mfg. Co., Lincoln, NE, USA)& A}-&38lo] 218TColA 203 w7]E &t

(5) 4] BIH 54 =7

Aol To(@E baking ¥ 1A U HUAN F H4SAx, P AN
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Aetglom, o] RE el HAH(cc/g)e TSI W
S (top crust)d? WS AEd WH-(crumb)e A& AAA|(Minolta CR-200, Japan)S AF&

gto] S43ske] Huntergt?! L(M %), a(AA %), b(FAE) gtom FAISHIH

(rape seed displacement)o.Z =

(6) "o 923 54
2lmko] Bl ~ %] =42 Texture Analyzer(TA-Xt 2, Stable Micro Systems Co., USA)E
Abgsto] S48l ol X E 40 mme &FH|F probeE AFE3te] 0.5 mm/sece] HE=E

10 mm7H4] gEste] SHHAT.

Table 1. Baking formula for yeast—-leavened bread based on total flour weight

Ingredients Flour basis(%)
Flour 100.0
Sugar 6.0

Shortening 3.0

Non-fat dry milk 3.0
Salt 2.0
Yeast 2.0
Water (distilled) 65

(7) v &% A7} white layer cake9 A|Z 9
White layer 7lol== AACC ®R(10-90)°] wheh AlZ=shith. algvl 225 d7hFe o
d 10, 20 ¥ 30%= WA FHEE Table 29 o] 7]& ugnlo] we} Alo|aE A=}
= Ax AsE gH A & AH-E mixer(HOBART N50, USA)9] mixing
S A7Me & AEHoR 30%, THOE 483 S
Atk ThAl 20%9 EFE HIIEA A&oR 30%, FHOR 28I £FE O HFTHoR
0%, THo 2 283 Egeto] =g w23t

g

A e 9 reel oven (National Co.,

il

=
HF=-2 baking pan(#H 7 21cm, %°] 3.
USA)S AR&3Fe] 190ColA 2083 +
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i 23)(c)E FAHA

D
il
e
O

w71 vkzl Aol=a= 30%E panoll A WZAIZL & FA
Hell o3 FABeR o, ol2FE  HA A (cc/g)e AESATH Alol=2]  volume,
symmetry ¥ uniformity indexs AACC W (10-91)o] &35l WdztE Alo)la9e Fot HE
= Awgk $F Fig. 13 22 7o we SAsd. Alel29 crumb M= AAHA

(Minolta CR-200, Japan)E AF&3}e] L, a, b #S 5435}

9) Aolae H2A SH
AolaE 20 mm FAZE Zet Texture Analyzer(TA-XT2, Stable Micro System)E A&
o] texture profile analysis(T.P.A) mode®Z Z=A3IHtt. oju] A& 20 mme AdHH

probeZ AFE3}e] 1.0 mm/sec?d £%= 10 mm 7FA &35t SA sk

Table 2. Baking formula for white layer cake based on total flour weight

Ingredients Flour basis(%)
Flour 100.0
Sugar 140.0

Shortening 50.0

Non-fat dry milk 12.0
Dried egg whites 9.0
Salt 3.0
Baking powder 6.0
Water (distilled) 125

- 147 -



4.5cm 4.5cm 4.5cm 4.5cm

21.0 cm

A

\ 4

Fig. 1. Plastic measuring template of cake.
Volume index =B+ C+ D

2C-B-D

Uniformity index = B — D

Symmetry index

(10) a24m} B2 A7} sugar-snap cookied A|Z

Sugar-snap 7]+ AACC 10-52 HHol wa} A %359, = ai4tvp 248 27T o
d 10, 20 ¥ 30%= WA FUREE Table 33 £ 7|2 wighulo we} F715 24353
t}. ¥ 5 ZE National Micro-Mixer(National Mfg. Co., Lincolin, NE, USA)E A}-83}4 head
speed 172 rpmel. & 3} W6t Y52 7 mm FAE 3t F7] cutter(d 60 mm)=
Aastict,. A 3 npE 206TCTE Z49 reel oven(National Mfg. Co., Lincoln, NE,
USA) A 1123F 7% = 5&%F WZFA 7130 WA baking sheet®=F-8 2] st3lth o] 5 14]
b &t AL BEA R
1D 719 83 &4 53

F715 A7 ¥4 & A4 FAE S8 oH, F719 HIALLS F719 FA
g AR (D/T)e AACC U 10-50De whet Axtatsict. F719 Fae TP =
At ow HF2 F718 AAH o td TR AEsdn. F719 A= AAHA (Minolta
CR-200, Japan)& A}&3le] L, a, bat=

Jm
0_1_4
_O‘L
38
oo
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Table 3. Baking formula for sugar—snap cookie based on total flour weight

Ingredients Flour basis(%)
Flour 100.0
Sugar 60.0
Shortening 30.0
Nonfat dry milk 3.0
Sodium bicarbonate 100
(NaHCOs3) '
Sodium bicarbonate
(in solution AY) 080
Ammonium chloride 050
(NH,CD) (in solution B?) '
NaCl (in solution B) 0.45
Water (distilled) variahle

1)Prepared by dissolving 79.8 g NaHCO3; in 1 L of distilled water.
2)Prepared by dissolving 101.6 g NH4Cl + 88.9 g NaCl in 1 L of distilled water.

(12) 277 2% A7 1Al Az

M3 Table 4o vrepd wighule] whel Azzsich. vl 23S H7beE WA WobE
9 10, 20, 30%% aLvl B2 thAE . AIFE, ol A9, AF, X EfE A2
of Fi1, Wyo| A, AlTE Yo A" SR RIS57](HOBART N50, USA)E A&Ho= 14,
£o= 137 5% g AL ASES Y AFHSRE 20, B8 93 AH2=2 30%,
£07 30% Yy wr=dle] WAH 75 g FH 3} reel oven(National Mfg. Co., Lincoln,
4TCoA A 2433 w715 ShSITh

(o]

¢

rr

WA gl Fol= WAE oA oleiE A ge] whe

=+ AAA(Minolta CR-200, Japan)E& AFgE3te] L, a, bgk
dre v WRE T9F A71(6Xx5x2 cm)E ek TA-XT2
Texture Analyzer(TA-XT2, Stable Micro System, England)E A}-g&3sle] =Astth 27
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Table 4. Baking formula for muffin based on total flour weight

Flour basis(%)

Ingredients

100.0

Flour

60.0

Sugar

40.0

Butter

32.0

Whole egg

7.4

Non-fat dry milk

0.4

Salt

3.5

Baking powder

60.07

Water (distilled)

3. AT+ A3

7. e 2@ e A

64.57,

60.11,

2}2}

ol

gtz stolxl o

5% ©]

I EF=5E 50TAA oF 12413, 60T 6AI1%F, 70T 44]%F, 80T

P

- 150 -



Moisture content (%)

0 2 4 6 9 13 20
Drying time (hr)

Fig. 2. Changes in moisture content of general sweet potato during hot—air drying at different
temperatures.

Moisture content (%)

0 2 4 6 9 13 20
Drying time (hr)

Fig. 3. Changes in moisture content of orange-fleshed sweet potato during hot—air drying at

different temperatures.
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Moisture content (%)

Drying time (hr)

Fig. 4. Changes in moisture content of purple—fleshed sweet potato during hot-air drying at

different temperatures.

X, AYAA AYRA W mTeh B AR SPsqn.

i Ax 255 50, 70, 90C=E sk 7}z 24, 8

4 5 59 2ol A £wsl Ge A% 7

aeEv] Az S/ HE A9 Bue AE ws} =)
S

] el
2% 70C= 83 &t Axste] vt S AFxsh= Aol 473 Aoz ATEd.

Table 5. Color values of flour prepared from sweet potato without treatment of antibrowning

agent by hot-air drying

Sweet potatoes Hot—airlollrying Color”
condition L a b

50C, 24 hr 86.66 -12.54 52.87
General 70C, 8 hr 85.80 -12.07 52.63
90<¢, 3 hr 83.74 -11.34 50.75
50C, 24 hr 80.96 -8.34 50.39
Orange-fleshed 70C, 8 hr 85.63 -9.74 56.40
90<¢, 3 hr 86.76 -10.99 56.72
50C, 24 hr 57.58 12.19 21.64
Purple-fleshed 70C, 8 hr 54.61 7.85 22.66
90<¢, 3 hr 51.24 8.34 25.31

YL=lightness value, 100=white, O=black; +a=red; —a=green;+ b=yellow; —b=blue.
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ARLAA T NaHSO0s9 sk=& 2eElstal YA AR 20802 SdsiA Ao dak=
Table 6% #Zth #715 Uehdl= Lk NaHS0s9 ¥%7F S7hshel wel mE F59 a7
nho A S7hstol AR AAl Al ols) Br|F Yol & & AL, AR/ SRS U
Bhll= agls NalSOs;o] w%7F S7hge=s dnbaiyubo| A= NaHSO; 74 i+
-12.07914 -agte® © YobAd NalSO; 1.0% A&7 -14.572 vehd H457 F7)s)
T AoR yewt AMagebE NaHS039 5% F7bell whep 27 AMert &4 Hof

2
NaHSO; 1.0% AT (-8.27)0llA HAEE Holi: Aoz eyt FNE/HATE R
T bgke dwtagmpel FEA s ube A Z xpolzh gl o, Al ERE= NaHSOs; A2 ¢
2E AT Frketg e 1.0% Ad T 42,812 F71%o] 7 AA Vel dukd
O 2 NaHSO; ¥%° F7hell 93] W7l wrolA|al, 4 e7F Frteim, A vl = 2+
g A LSt AA TS VAA] e Ao®E Kot

Table 6. Color values of flour prepared from sweet potato treated with antibrowning

agent(NaHSO3) at different concentration

NaHSOs" conc. Color”
Sweet potato

(%) L a b
0 85.80 -12.07 52.63
0.1 87.74 -14.17 52.95
General 0.3 88.22 -14.48 51.99
05 89.15 -14.89 52.48
1.0 87.62 -14.57 54.53
0 85.63 -9.74 56.40
0.1 86.00 -9.03 56.12
Orange—fleshed 0.3 86.72 -8.34 57.94
05 86.44 -8.62 56.84
1.0 86.91 -10.27 56.26
0 54.61 7.85 22.66
0.1 69.78 2.01 33.08
Purple-fleshed 0.3 78.41 =7.17 40.15
05 76.33 -2.81 36.70
1.0 81.57 -8.27 42.81

Y20 min soaking.

2)L=1ightness value, 100=white, O=black; + a=red; —a=green;+ b=yellow; —-b=blue.
NaHSO3 %5 0.5%= sdstA Agstar A Agbs deste] A3Ag A3 (Table 7)9

At 8719 Lgke dukmTrksh FaMmeke] B9 A4 Fbe w34 208 71

A w7 deko} 308 FAT ASE WES v el A%E nelFAh @A A
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agake] "7 NaHSO; 3] agwp 22e] 54.61004 HAAZE F7ted we A% 5
7vate] 304 HAgE 4-9-(80.65) W77t 7HE ¥ Ao = yEpgth AMERQ] aghe NaHSO;
FAE oE2T7F du, F3A 2R s getel A ZbzE -12.07, -9.74, 7.8500 4 Ankaiuke}
T aAeks AR A7 whE) oFzke] Apo]E Wl Wb AAlmtulis X 308 A
Al -6.022 FFAaZo] 7hd A NaHSO; A A|zke] F7bell o8] o] AMmr) a3
A o velgtth S zel bk dukaul tiE+ 52.63 Bl NaHSO; ] ol

FATFu= NaHSOs A AR whet & WstE Holx] ggir), 3
A L7 7bg ke A atete] Ay NaHSOs; H A Azl whe} A erh A &4 0= Z71s)
304 HAgE Aol 7Hg FM w7 go] Frleke Ao R UER

o

Table 7. Color values of flour prepared from sweet potato treated with different soaking time

of NaHSOs
NaHSO5" Color”
Sweet potato soaking time

(min) L a b
0 85.80 -12.07 52.63
05 88.55 -13.33 56.16
1 89.06 -13.32 57.10
General 5 88.62 -13.60 56.24
10 89.91 -14.18 56.02
20 91.13 -15.03 54.88
30 90.50 -14.54 55.76
0 85.63 -9.74 56.40
05 86.99 -9.05 58.61
87.76 -11.30 56.07
Orange—fleshed 5) 87.93 -10.66 55.99
10 87.02 -8.80 58.68
20 88.09 -9.11 57.22
30 87.56 -8.09 57.89
0 54.61 7.85 22.66
05 62.71 6.84 25.11
1 71.91 2.12 32.25
Purple-fleshed 5 76.40 -1.82 36.99
10 74.82 0.57 34.45
20 79.53 -4.96 39.85
30 80.65 -6.02 40.72

Y0.5%(w/v) NaHSOs,
2)L=1ightness value, 100=white, O=black; + a=red; —a=green;+ b=yellow; —-b=blue.
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ZHAAA NaHSOz & Hge § EFAe wE v}
Table 82} #t}, ARbaynp= gﬂl Al7ko] 7 7}gte] w}a} 1717 A grolx] 30%
o - Lgko]l 84.4301A4 1208 A Folli= 75.68% fadts A¥E HoFa, F
Tvk= NaHSO; #e ¥ 2 Aﬂd A9 25 97t vﬂaoﬂiﬂﬂ EA Alzro]l A
W71 7F 6% dhoba] NaHSO; ¥z tlZ+ 85.6314 NaHSO; A § 1208 E5A3 A
2l 88.64% F71sle] dwtmgtue] Z$-ob= whto] AnES wolFuh. mpvl B2ol agk
o AukyFul B4 Al7le] 30~120%0 % F7 42 ZFrlelgla FEMaTulE okgk
golg o, Al G fadte 4EFS BT FAEE gz v
|

801:
Al Algre] Aol ol@ 7 w Zrbe] FA7b AA YERH ereke)

Fl

Table 8. Color values of flour prepared from sweet potato treated with running water time

after antibrowning agent(NaHSOs3)

Running Water time after Color?
Sweet potato NaHSO;" soaking
(min) L a b
- 85.80 -12.07 52.63
30 34.43 -11.85 54.65
General

60 32.01 -11.13 49.76
120 75.68 -8.57 45.09
- 85.63 -9.74 56.40
30 87.18 -10.65 56.67

Orange—fleshed
60 36.64 -10.06 56.24
120 38.64 -11.22 57.95
- 54.61 7.85 22.66
30 56.561 10.54 22.35

Purple—fleshed
60 52.94 872 22.01
120 58.97 4.24 28.44

Y0.5%(w/v) NaHSOs, 20 min soaking.
2)L=1ightness value, 100=white, O=black; + a=red; —a=green;+ b=yellow; —-b=blue.

ARALA A Z vitamin Co FEol WE(0.1~5.0%) -0 e AMw W3le= Table 99
ety 9tk Vitamin C $%7F S7HES dubaTtuls 97191 Lk #AshqlaL, aghe o
Z7- -12.07 Btk 57}‘8@4 0ol 7MHI A o™, bgke E5F tx7-9 52.63 Ht} FHishs 4
&S HolFu. FEMuAute] Ae ¥r)E vit. C 0.1%°14 ERT(85.63)HTF EF
86.24 o]F=, U Fxe Tl wel wrE AFAAE AoR yepEth F3A e
o] agke WFET -9.74Kt} vitamin C 0.1%°14 -10.22% Yo}zl o]F Zrlale] wie] =
Zvell whel 0o 7M7hE ez 53 23S BoFAh bk vitamin C 0.5%914 57.04%
79 56.40 Bu} A =4 ﬂ il A %Sl vitamin C 0.1, 1.0, 3.0, 5.0%°14 =
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OF{F ZHAt o E YEET Ak dl&zTe] Lk 54.61 Xt} vitamin C 0.1, 0.5%
AT A 51.32, 49.509 A¥E HAFRAL, vitamin C 1.0, 3.0, 5.0%°14+= E5F
Z7Fek ). A atete] agke vitamin C 0.5% A%k S718la g8 sRoiAE %
Aaste] tix+t 7.85 Bk w2 b UElo™ bake BE R AFAA v Srte)

Table 9. Color wvalues of flour prepared from sweet potato treated with different

concentrations of vitamin C

Vitamin C” conc. Color?
Sweet potato
- 35.80 -12.07 52.63
0.1 79.44 -9.25 49.99
0.5 83.30 -10.45 50.51
General
1.0 81.37 -8.23 51.54
3.0 74.83 -4.50 49.88
5.0 69.80 -2.53 46.17
- 85.63 -9.74 56.40
0.1 36.24 -10.22 55.59
0.5 34.78 -7.84 57.04
Orange—fleshed
1.0 31.62 -6.24 53.99
3.0 7777 -2.71 53.14
5.0 78.21 -3.88 52.55
- 54.61 7.85 22.66
0.1 51.32 6.68 26.81
05 49.50 993 25.50
Purple-fleshed
1.0 57.03 6.15 30.73
3.0 60.86 5.36 36.42
5.0 60.94 6.18 37.69

Y20 min soaking.

2)L=lightness value, 100=white, O=black; + a=red; —a=green;+ b=yellow; —-b=blue.

ARAPAAE citric acidE s=EE Agste] Axg 14w L2 AE ¥stE
= Table 10 “eht it Citric acid®] &%=+ 0.1, 0.5, 1.0, 3.0, 5.0%= 2g}3i=H
Autarteke]l A9 w79} M E(D) BT citric acide] X9 F7tel wel Frkekslon
citric acid F¥A 8] 27RO & WG FXE BoFelom A (a)le citric acid A2l ¢

8 e FAE FAAW A SR Wb T A0 A pasi A% RelFUrk
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Table 10. Color wvalues of flour prepared from sweet potato treated with different

concentrations of citric acid

Color”?
Sweet potato Citric acid” conc. (%)
L a b
- 85.80 -12.07 52.63
0.1 72.20 -6.59 44.93
0.5 75.95 -7.96 45.81
General
1.0 77.12 =7.97 46.99
3.0 79.16 -8.69 47.47
5.0 82.12 -10.12 48.62
- 85.63 -9.74 56.40
0.1 36.22 -8.08 57.86
05 80.67 -7.81 56.96
Orange—fleshed
1.0 85.20 -7.98 57.43
3.0 36.51 -9.06 55.85
5.0 85.24 -8.75 57.41
- 54.61 7.85 22.66
0.1 60.33 4.40 29.13
05 57.44 7.80 26.64
Purple-fleshed
1.0 59.31 7.36 28.84
3.0 58.92 15.08 27.50
5.0 57.82 18.49 27.87

Y20 min soaking.

2)L=lightness value, 100=white, O=black; + a=red; —a=green;+ b=yellow; —-b=blue.

AR A o] F3A g whE Mo HM3tE FASLZ] 98] NaHSO; 0.1%¢ $H4 vitamin
C T+ citric acidE 27t 1.0% H@A 2 g w25y Axgh agvp 229 =5 54
St A= Table 113 Zo), duba+nls diz+ B 2R A4 A gle] o&] vh7]7F okzt

#HAastd e NaHSO; 0.1% + citric acid 1.0% A2l 7(L=84.51)7} NaHSO; 0.1% +
vitamin C 1.0% H2|7(L=80.3DET} B7]e] #aFo] x| Gokrh. FRMayvk= 24w
AA Hg Al o Wrle Sk en agtd bate tha Haske AR yeRt. A
Aargrubs ARAA Aol oJa] W= 7 AT BF S7Fske] NaHSO3 0.1% + citric
acid 1.0% A2+ L=55.34, NaHSO3 0.1% + vitamin C 1.0% A7 L=59.7322 e}l
o} agk> NaHSO; 0.1% + citric acid 1.0% 27", NaHSO; 0.1% + vitamin C 1.0% A
g7 x2T Buk stk webs agteke] SEA Fpo] w22 A 53 A9
TolAE AE gho]l St AY e 4T g s AR Uit
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Table 11. Color values of flour prepared from sweet potato treated with combined antibrowning
agents
)
Combined Color”
Sweet potato ) ) n
antibrowning agent L a b
- 85.80 -12.07 52.63
General NaHSO0s (0.1%) + citric acid (1%) 8451 -12.04 51.63
NaHSO0s (0.1%) + vitamin C (1%) 30.31 -9.07 50.01
- 85.63 -9.74 56.40
Orange . .
_fleshed NaHSOs; (0.1%) + citric acid (1%6) 88.50 -12.42 53.42
eshe NaHS0; (0.1%) + vitamin C (1%) 88.02 ~11.42 55.89
- 54.61 7.85 22.66
Purple . .
floshed NaHSOs (0.1%) + citric acid (1%6) 55.34 14.05 21.40
eShe NaHSO; (0.1%) + vitamin C (1%) 59.73 892 95.75
Y1 min soaking.
2)L=lightness value, 100=white, O=black; + a=red; —a=green;+ b=yellow; —-b=blue.
g FRE ARSAA A 2 dx W] e vl FEe] M A= Table 12
of Yehy vk, Z2HAuA A2 0.5%(w/v) NaHSOz0 208 5¢F A 3 9% Ax v+ 54
Azshol A£G L] WL NaHSO; Ael A wuh Ay, FFA, AAnTeh 0E F7he)
o % xS detugtap BdHo A Az détugtup 2ol Lito] =2 AdE
n TStk Wt Bl aghe AF ARG FHYLFUE AYF RE EFRE BTl
A vhe fadhs A%E RlFAUT bt NaHSO; Aol la) tFE Frhes AFE 1
fa, ARATrE 9B A£G AP FRARTE A AR A TN NaHSO; A
A A 3hE Holw oA HAsteE Ao E UEy
Table 12. Color values of flour prepared from sweet potato by different drying methods
) Antibrowning Color”
Sweet potato Drying method n
agent L a b
Hot-air drying - 85.80 -12.07 52.63
Goneral e NaHS0s . 89.15 w1489 5248
cnera Freeze drying - 86,52 “12.86 5171
NaHSO; 89.78 -14.13 55.09
Hot-air drying - 85.63 -9.74 56.40
______________________________________________________ NaHSO; ...8644 862 9684
Orange-fleshed Freeze drying - 88.08 -8.82 55.45
NaHSO; 89.36 -11.14 54.38
Hot-air drying - 5461 7.85 22.66
______________________________________________________ NaHSOs ..7633 728l 3670
Purple-fleshed Freeze drying - 54.86 9.81 19.90
NaHSO3 71.58 193 28.36
Y0.5%(w/v) NaHSO3, 20 min soaking.
2)L=lightness value, 100=white, O=black; + a=red; —a=green;+ b=yellow; —-b=blue.
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(3) FAPES BF) e 1T} 22 54

AgwE BEstelr] 93 ARy 2 2o FR7F agvl B2 Yol 43S v
A 4= At} Cyclotec sample mill?} pin millS AF&3te] FEH3 a1+v} Edbo] EXAF S8
FFAFWAD, FEEN=AF(WSD 3 Oll F58S 24 A3e Table 133 Zh  4
Jo A B FF mE melEde] WAL WS, oil S5&dE & ZolE Holx| &
plaes

Table 13. WAI, WSI and oil absorption of sweet potato flour prepared by different grinding

methods”
Sweet potato Grinding method WAI (g/g) WSI (%) Oil absorption (%)
Cyclone mill 2.10+0.02 20.73£0.02 40.62+1.50
General
Pin mill 2.16+0.01 21.76£0.30 41.73+£351
Cyclone mill 2.10£0.01 23.20£0.14 41.38+3.78
Orange—fleshed B
Pin mill 2.02+0.00 23.58+0.06 42.50£0.22
Cyclone mill 2.20+0.02 27.50£0.37 40.28+2.99
Purple-fleshed
Pin mill 2.291£0.02 27712024 40.05+£0.94

1 . .
"Values are means of two replications.

agup B3-S A Ao 9)&] mesh sizeH=E B4
=A% 43= Table 1494 #&v. aigwp 24 =
ZpA 7|7} #rol ol wel sk HEs BTk

o

A

Table 14. WAI, WSI and oil absorption of sweet potato flour fractions sieved by different

mesh size”
Sweet potato Mesh size WAI (g/g) WSI (%) Oil absorption (%)
+100 2.33x0.16 22.19+£1.80 42.42+6.18
General +140 2.56+0.04 23.78+1.32 43.63+4.58
+200 2.32£0.04 24.35+0.74 41.79+3.70
+325 2.08£0.03 21.84+1.19 41.34+1.61
+100 2.09£0.04 25.89+0.02 51.40+1.02
Orange-fleshed +140 2.35£0.16 24.37+0.78 37.48+5.43
+200 2.01£0.00 23.07+0.21 41.08+3.78
+325 1.95+0.03 22.66+0.42 42.04+0.60
+60 2.38£0.05 29.36+2.56 39.50+5.32
Purple-fleshed +100 2.90£0.27 29.64+6.74 41.68+2.33
+140 2.36%0.13 27.28+1.66 43.77+4.79
+200 2.08£0.05 29.44+1.91 42.56+1.23

1 N N
'Values are means of two replications.
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Tablelb. Dispersibility(%) of sweet potato flour fractionated by mesh size

Mesh size (mesh)
+140 +200 +325
Dispersihility (%) 90.19 91.10 87.83

(@) TR FFE B olgsrd 54

OhH durE
T agehE T4 Axste Axe ugwe EBae] dnukgdiRs SHS 4
o gutmFtule} zpA mulsy zhzt 4.35, 4.30% 2 SAFe 88

FA e olHTh W 250%% YERY 7%} e FESTHFS e

e TN RIE 3.94%2 7 GEkal A ekt 6.65%% 71
T2 S vEbith 22 e 2o Anel gl FIA T mt 2.33%% M =
al al B5%=E 7FE BHA vEbth el FRE 238 e Jekagake
FAgutry 242y 253, 2.35%% AR AdE BoFa AMaugebrl 3.65%% Mg &
L 3RS Ffete Aoz EAET

Table 16. Proximate composition of sweet potato flours”

Colored sweet potato

Content (%)? General sweet potato
Orange-fleshed Purple—-fleshed
Moisture 4.35+0.35" 2.50+0.14 4.30+0.57*
Crude protein 4.86+0.19° 3.94+0.01° 6.65+0.12*
Crude fat 1.55+0.35" 2.33+1.41° 2.07+0.23"
Ash 2.53+0.04" 2.35%0.01° 3.65+0.01*

YValues are means of replications * standard deviation. Means with the same alphabet in each row
are not significantly different at p<0.05 using Duncan's multiple range test.

2)Dry weight basis.

o
= = T
o] 46.37%= 7V A UEsro™ dubaatul 43.72%, AA Il 42.85%
2 FAEE A3E BoFlt)
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Table 17. Starch contents of sweet potato flours?

Colored sweet potato

Content (%) General sweet potato
Orange-fleshed Purple-fleshed

Starch 43.72+0.24" 46.37+4.04" 42.85+1.05"

DValues are means of replications * standard deviation. Means with the same alphabet in each row

are not significantly different at p<0.05 using Duncan's multiple range test.
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Table 18. Dietary fiber contents of sweet potato flours”

Colored sweet potato

Dietary fiber (96)? General sweet potato
Orange-fleshed Purple—-fleshed

Soluble 1.02+0.05 0.99+0.02° 1.300.04*
Insoluble 5.68+2.26° 2.58+0.01% 7.97+0.28°
Total 6.70£2.31% 3.57+0.02° 9.27+0.33°

YValues are means of replications * standard deviation. Means with the same alphabet in each row
are not significantly different at p<0.05 using Duncan's multiple range test.

2)Dry weight basis.

(&) Carotenoid %

Al FFE a9 Y carotenoid S 5748% A= Table 19 % Fig. 59 #
. vl B89 carotenoid § B-carotene ¥ T EE 4237.10 pg/100 g2
b Egkow ARkatul 107.95 pg/100 g3k A awl 31,11 pg/100 g3} ko] zho] 7}
2 Ao FAEQth Lutein, zeaxanthin, a-carotene 59 &= FFMaynirl duta
Tukel A agteke] kR T w4 SAEHAT. B-Carotene 2, AFsARE A E
Aol AW gl W, 2B A 5 st 7)ol e slew deA ddow, &
A aep Foll A B-carotene®] @ R TRE carotenoid @EOl 2 FREA IR

a2 7154 &t Bo 2 Aoz fuEch
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Table 19. Carotenoid contents of sweet potato flours”

Carotenoid (ug/100 g)

Sweet potato

Lutein Zeaxanthin a-Carotene B-Carotene

General 189.37+13.30 29.98+16.63" 24.1011.01° 107.95+4.91°
Orange-fleshed 553.30£6.02° 53.90£0.79° 416.87+2.09° 4237.10+76.53

Purple-fleshed 18.7920.23° 0.00£0.00° 7.12+0.17° 31.11+1.48"

YValues are means of replications £ standard deviation. Means with the same alphabet in each

column are not significantly different at p<0.05 using Duncan's multiple range test.

i

B —catotene ( A)

Lutein

15 ]
Zeaxanthin
2 @ —caroteng
E 40 =
B &
s ]

F T I—
250 . B —catotene (B)
200
Lutein @ —carotene
250
Zoo Zeaxanthin
150
100 ]
: g
50 -
D_#MMW 4
2 5 5 =5 B =5 a5
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Fig. 5. HPLC chromatogram of sweet potato flours.

(A) General sweet potato, (B) Orange—fleshed sweet potato, (C) Purple—fleshed sweet potato.
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Table 20. Particle size of sweet potato flour prepared by different drying methods”

Particle size (um)

Sweet potato Diameter Diameter Diameter Mean

at 10% at 50% at 90% diameter
General Freeze Drying 9.30 29.65 96.08 42.73
Hot-air Drying 6.18 22.57 74.05 32.49
Orange-fleshed Freeze Drying 10.15 34.27 104.01 46.84
Hot-air Drying 8.56 42.34 284.93 90.77
Purple-fleshed Freeze Drying 8.36 29.83 97.18 42.91
Hot-air Drying 534 24.77 84.22 36.58

1 . .
"Values are means of two replications.

() AT

(A) (B)
© D)
E) )

Fig. 6. Scanning electron micrographs(SEM) of sweet potato flours prepared by different drying
methods(x2000).
(A) General sweet potato flour prepared from freeze drying,
(B) General sweet potato flour prepared from hot-air drying,
(C) Orange—fleshed sweet potato prepared from freeze drying,
(D) Orange—fleshed sweet potato prepared from hot-air drying,
(E) Purple—fleshed sweet potato prepared from freeze drying,

(F) Purple-fleshed sweet potato prepared from hot—air drying.
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0.3% 21 A2l7- Brk 0.5% Aol Litel o =4 S4EJAL, vitamin C(1.0%)2} citric
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Table 21. Color values of sweet potato flour prepared by different drying methods

1

Drying method Sweet potato Antibrowning agent L Co;or b
Coneral - 8652 -12.86 5171
NaHSO; (0.5%)” 89.15 -14.89  52.48
. - 8308  -882 5545
Freeze Drying Orange-fleshed NaHSO; (0.5%) 8644  -862 5684
- 5486 981 19.90
Purple-fleshed NaHSOs (0.5%) 7633 -281 3670
- 8580 -12.07  52.63
Ceneral NaHSO; (0.3%)” 8822 -1448 5199
enera NaHSOs (0.1%) + citric acid (1.0%)? 8451 -12.04 5163
NaHSO; (0.1%) + vitamin C (1.0%)Y 8031  -9.07 5001
Orange—fleshed - 85.63 -9.74 56.40
NaHSO; (0.3%) 8672 -834  57.94
Hot-air Drying NaHSOs (0.1%) + citric acid (1.0%) 8850 -1242  53.42

NaHSO0; (0.1%) + vitamin C (1.0%) 88.02 -11.42  55.8%

- 5461 785 22.66
NaHSOs (0.3%) 78.41 -7.17 40.15
NaHSO0: (0.1%) + citric acid (1.0%)  55.34 14.05 21.40

NaHSO0; (0.1%) + vitamin C (1.0%)  59.73 892 2575

Purple-fleshed

1)L=lightness value, 100=white, O=black; + a=red; —a=green;+ b=yellow; —-b=blue.
220 min soaking.
1 min soaking.

Y1 min soaking.
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Fig. 7. Appearance of sweet potato flours prepared by different

antibrowning agents.

6 hr).

Y Antibrowning agents were used prior to hot-air drying(70°C, 6 hr). General or orange-fleshed:

NaHSO3; 0.3%, 1 min soaking, purple-fleshed: NaHSOs 0.1% + citric acid 1%, 1 min soaking.
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AF Az B2 ol F4Eol & AoE YERT T4 dxe 2Y F F3Nugv B
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Table 22. WAI, WSI and oil absorption of sweet potato flour prepared by different drying

methods”
. WSI Oil absorpti
Sweet potato Drying method WAI (g/g) (%) ! a(;o())rp fon
Freeze Drying 1.53+0.01" 16.86+0.08° 74.39+5.38"
General Hot-air Drying 1.70£0.01* 16.52+0.00" 113.00+3.58"
Hot-air Drying ab a a
(with antibrowning regent”) 1.64+0.07 16.88+0.01 105.38+9.93
Freeze Drying 1.50+0.03" 20.64+0.40° 91.92+8.07"
Orange Hot-air Drying 1.43+0.03" 28.65+0.11° 107.00+6.59
—fleshed . ]
_ Hot-air Drying 1.66+0.03" 30.65:0.27* 109.46+9.07°
(with antibrowning reagent”)
Freeze Drying 1.25+0.03" 25.60+0.16 84.19+4.93"
Purple Hot-air Drying 1.59+0.11% 24.28+0.06" 105.13+13.02°
~fleshed . .
Hot-air Drying 1.55£0.07% 24.28+0.63" 110.38+11.79%

(with antibrowning reagent3>)

DValues are means of replications * standard deviation. Means with the same alphabet in each
column are not significantly different at p<0.05 using Duncan's multiple range test.

“NaHSO; (0.3%, w/v) + citric acid (1.0%, w/v), 1 min soaking.

NaHSO; (0.1%, w/v) + citric acid (1.0%, w/v), 1 min soaking.
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AREE AS & UYL
Table 23. Differential Scanning Calorimeter(DSC) properties of sweet potato flour prepared by
different drying methods”

Temperature (C)

Sweet potato - A (cal/g)
Onset Peak Conclusion

General Freeze Drying 74.78 80.35 86.96 727
Hot-air Drying 75.05 80.18 86.83 7.31

Orange-fleshed Freeze Drying 71.34 79.68 87.26 2.68
Hot-air Drying 71.27 80.35 87.14 419

Purple-fleshed Freeze Drying 70.16 78.49 85.82 7.40
Hot-air Drying 71.46 79.50 89.20 771

1 .
"Values are means of two replications.

G T 229 in vitro 7R E
amp FRE 2 B2 i ovitro 7hEasel WE maltose %> Fig. 83 . 7t
AP &2 Aarl el A¥(Fig. 8A)9F 7t A vk el A7 (Fig. 8B)E
w3l Alzte] S7hgtel wEl maltose $Eol FUheHE o= UM%
ot dAE aA Fe BEe duk, FE Ayl 24zh 7haEs) og_Loﬂ.E 164.0,

Atk Exegk & Thgial e S x%ﬂ?oﬂﬁb 7hEtel 0ol duk, 84 ZpA a1 Atat
o] maltose &o] Z+ZF 262.5, 254.5, 268.0 mgo 2 AA A &l 60% 7t 2
b FAFsHA vERR oy dAE & 6078 Jhrwslid A3 duh S5
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Fig. 8. Maltose content as in vitro starch hydrolysis of sweet potato flours.

(A): without heat boiling treatment, (B): with heat boiling treatment
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Fig. 9. Maltose content as in vitro starch hydrolysis of general sweet potato flours with heat

boiling treatment.
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Fig. 10. Maltose content as in vitro starch hydrolysis of orange-fleshed sweet potato flours

with heat boiling treatment.
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Fig. 11. Maltose content as in vitro starch hydrolysis of purple-fleshed sweet potato flours

with heat boiling treatment.
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Table 24. a—Amylase activity activity of flours prepared from sweet potatoes dried at different

temperatures (Ceralpha Unit)

Sweet potato flour

General Orange Purple
50¢C 1.56 4.60 1.37
70°C 1.83 2.46 1.19
90 1.92 2.33 1.22

(6) 7wk FFE AR olFey 54

Oh gugE

vl BRE 17l ARe] QMRS Table 259 Rtk mvl ARe] 4E FEe 1
Tl EREE SARS] 12.65~13.80%2 BAHYon, xuud gEe aTh FHEE
2 Aol7h glol 0.09~0.11% WAR EARUh 24 FFe FAToRL 24, 244
FULAL 247 052, 0.55%%2 QNTFE} 0,420 W tha A btk 23R e o
ATl Aol 0.01%, ATt Aol 0.10%% ZHHNCM, amylose FFE
=]

TN, A atal el Zb7E 38.93, 38.78, 37.70%%= frAMeE AdE Rl
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Table 25. Proximate composition of sweet potato starches”

Colored sweet potato

Content (%)? General
Orange-fleshed Purple—fleshed
Moisture 13.80£0.42° 13.00£0.14® 12.65£0.07°
Protein 0.11+0.03° 0.09£0.01° 0.10+0.01°
Lipid 0.42+0.18° 0.52+0.15° 0.55+0.15%
Ash 0.01+0.00° 0.01£0.00° 0.10+0.01°
Amylose 38.93+0.43° 38.78+0.88" 37.70+1.43"

YValues are means of replications * standard deviation. Means with the same alphabet in each row
are not significantly different at p<0.05 using Duncan's multiple range test.

2)Dry weight basis.

(W) A=

agtel FHE agul dEe] A Table 263 Al AR TR Ao [ a, bikol
& ApolE& YEIAIE ot FE e die] Lol 7 2 96.298 WUI7F 7P W
& Ao e

Table 26. Color values of sweet potato starches”

Color”
Sweet potato starches
L a b
General 95.87" -16.58 40.47
Orange—fleshed 96.29° -16.43° 40.74%
Purple-fleshed 94.67° -16.19° 40.86%

DValues are means of replications * standard deviation. Means with the same alphabet in each
column are not significantly different at p<0.05 using Duncan's multiple range test.

2)L=1ightness value, 100=white, O=black; + a=red; —a=green;+ b=yellow; —-b=blue.

(h mATF=
agrt SFE LTV RS FARAAN G S ARSske] g BESE mAlr 2= Fig. 12
o 2ok 4R Avle ATk diEe] dubagel, FEMugeE AR B 22 Ao &
4% Table 27¢] 23} FLdsA FAPAAAN G AR o= = -ﬁmﬂ?i‘:}. A zke] A7)
= TP gAdol g O dEE Sk A2 o] YAk
ARk, ApA aekel vlawste] vty A o B2 AL %%}ﬂ;’iﬁ}.
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(A) (B) ©

Fig. 12. Scanning electron micrographs(SEM) of sweet potato starches(><2000).

(A): General sweet potato, (B): Orange—fleshed sweet potato, (C): Purple—fleshed sweet potato.

) dAA7

Ak TR e dEe 4R A4 A= Table 273 v Pt YAV = F
Ayl Mol 2296 ymz 7Y AXA T Aututul AR 22,78 ymet FASE A7) S
W, AAargel el 1877 pmE A e ® A2 dAAVIR EAEHY FREE oA A
o7} = A= e

Table 27. Particle size of sweet potato starches”

Particle size (um)

Sweet potato starch Diameter Diameter Diameter Mean diameter
at 10% at 50% at 90%
General 9.61 22.00 37.49 22.78
Orange—fleshed 9.39 22.38 37.44 22.96
Purple-fleshed 3.29 15.15 35.30 18.77

1 N "
'Values are means of two replications.
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Fig. 13. X-ray diffraction patterns of sweet potato starches.

(A): General sweet potato, (B): Orange—fleshed sweet potato, (C): Purple—fleshed sweet potato.
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Fig. 14. Swelling power and solubility of sweet potato starches.

(A): Swelling power, (B): Solubility

(Ah) Differential Scanning Calorimeter(DSC) &4

ata EHE a9tk dE-9] Differential Scanning Calorimeter (DSC)ol 9l3F E4 ZAx}

T Table 283 Zth Zap/fA2m= dub, 524, AAagal o] 74zt 57.96, 58.18,

62.60C= A 1w} dio] 7P ki, St ARkl "ol 76.98TCT= 7}
A

s, FEAATEE AdRe] 71.57TR M He AdE UEEt. 2dtedeEe o

c

= Qum
Fulel ATl 47 8618, 86.22C % fAReH FFATTE} olud Ha ue
8247T = PAFL THAYIE duael, AYnTe}, FHAT £ow B v

v 7z+7F 13.01, 12.10, 11.80 cal/ge] A2 HoF¢ o)

Table 28. Differential Scanning Calorimeter(DSC) properties of sweet potato starches”

Temperature (C)

Sweet potato starch - AH (cal/g)
Onset Peak Conclusion
General 57.96 76.98 36.18 13.01
Orange—fleshed H8.18 71.57 82.47 11.80
Purple-fleshed 62.60 72.59 36.22 12.10

T s s
'Values are means of two replications.

(°}) Rapid Visco-Analyzer(RVA) &4

nwel FRE neh A%e] s39ade RVAE ALgstd 4% AT Table 29 3
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TUF Mol 181.8 RVU, 70.4 RVU=R 7H =LA Yet B&8 AZ YA shearingol &&=
AsA 8-S HolF3lth Final H %9} setback H=i A ai+tol A E-o] 188.7 RVU, 29.2
RVUZE 7MY =2 235 HAgFAY. =325 YERY & setback =+ T3 315v) H o]
-15.6 RVUE 7wk},

Table 29. Rapid Visco—-Analyzer(RVA) pasting properties of sweet potato starches”

Sweet potato  Pasting temp. Viscosity (RVU)?

starch () Peak Trough Breakdown Final Setback
General 79.70.6" 1543+10°  1088%04°  456:0.6°  155.6204°  13+1.1°
0

ranse 76.9+0.4" 181.8+08%  1114+1.1°  704+18%  1663%13°  -156+05°
~fleshed

Purpl

e 78917 1595:24°  119.9+18°  306+36°  I887:15%  292+38°
~fleshed

'Walues are means of replications * standard deviation. Means with the same alphabet in each
column are not significantly different at p<0.05 using Duncan's multiple range test.

2)Trough = minimum viscosity after the peak, breakdown = peak viscosity minus trough viscosity,

setback = final viscosity minus peak viscosity.

el [k ]

Viscosity RVU

Flesyvnort Sclenioe P Lol

)
(F]

al_
0

L2 L=

Time (min)

Fig. 15. Rapid Visco—-Analyzer(RVA) pasting properties of sweet potato starches.
(A): General sweet potato, (B): Orange—-fleshed sweet potato, (C): Purple—-fleshed sweet potato.
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Fig. 16. Maltose content as in vitro starch hydrolysis of sweet potato starches.

(A): with heat boiling treatment, (B): without heat boiling treatment

- 175 -



(6) 2T Bwe) wlo)A2) AFHA

b ZFeHEE Hotel 9% WrE <] Mixograph £4

L7FFe] g Es 0~30% AR

ENL
O
iin)

timee hZFd wE ZAsl= ASS
time? 7H2 Aw7} 7F 94 vehdon

Sahitol tisted 68% TEFTEolA mixograph® RH2)

e Fig 175 ek W] g 4ol

FArtk 53]
ihe] QAo

e S AR 5359 peak

T s 7R E3EelA peak

AP 59 BAo| oFHES welF

DY TV 8 b0
Ly /;"_ L1

Wheat flour+Purple 10%

Wheat flour+Purple 20%

Wheat flour+Purple 30%
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of sweet potato flours.
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(W) Z7rHEE 7ol &3 97159 RVA 54

L7hEel atul Be] A7 7S 9El sk (0~30%) RVAQ] &8l g mx& 43S =74
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7FEAAde Fa% IS A ¢ dE AR ARHIAY

Table 30. Rapid Visco—-Analyzer(RVA) pasting properties of wheat flours substituted with different

sweet potato flours®”

Level of Viscosity (RVU)
substitution Onset
(%) temp. (C) Peak Trough Breakdown Final Setback
0 66.3£2.5 203.00£2.72 163.13£2.76  39.88*+0.06 249.55*159  46.55+1.12
10 66.0£1.4 40.75+0.59  15.38+0.06 25.38+0.53  37.75+0.47  —3.00£1.06
General 20 67.2*1.1  20.67*+1.06 6.92%7.92 13.75+0.35 14.54*1.12  -6.13+0.06
30 65.8£0.3 18.92+0.23 4.25%0.00 14.67+0.23 7.04£0.30 -11.88+0.06
0 66.3£2.5 203.00£2.72 163.13£2.76  39.88*+0.06 249.55*159 46.55+1.12
Orange— 10 67.0£1.4 19.54%0.41 4.96%0.41 14.58+0.00 11.13+£0.42  —8.42%+0.01
fleshed 20 66.5£2.1  14.38+0.64 2.84+0.47 11.55+0.18 4.59+0.47 -9.79+0.17
30 69.8%£0.3  13.05%0.18 2.38+0.42 10.67+0.59 3.34%0.23 -9.71+0.41
0 66.3£2.5 203.00£2.72 163.13£2.76  39.88*+0.06 249.55*159 46.55+1.12
Purple— 10 63.3£1.1 50.75+0.11  16.25+0.24 34.50+0.11 43.92+0.00 —6.83%0.11
fleshed 20 66.5+0.7 27.00£1.17 6.88+0.88 20.13+2.06 15.25+0.82 —11.75%1.99
30 66.5+0.7 19.79%+0.30 5.30+0.18 14.50%0.11 7.42+0.71  -12.37%1.00

YValues are means of replications * standard deviation. Means with the same alphabet in each

column are not significantly different at p<0.05 using Duncan's multiple range test.

2)Trough = minimum viscosity after the peak, breakdown

setback = final viscosity minus peak viscosity.
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Fig. 18. Rapid Visco—-Analyzer(RVA) pasting properties of wheat flours substituted with different
sweet potato flours.

(A): wheat flour 100%, (B): sweet potato flour 10%, (C): sweet potato flour 20%, (D): sweet potato flour 30%
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Table 31. Proximate composition of flours from sweet potato with different flesh colors”

Flesh color(%)

Content” :
White Yellow/Orange Purple
Moisture 6.61 2.07 7.05
Crude protein 5.20 415 715
Crude fat 1.66 245 2.23
Ash 271 2.48 3.93
Total dietary fiber 717 3.76 9.97

1 " "
'Values are means of triplicate analyses.

2)Dry weight basis.

Table 32. Starch and amylose contents of flours from sweet potatoes with different flesh
1

colors
Flesh color{%)
Content
White Yellow/Orange Purple
Starch 52.52 48.19 46.76
Amylose 27.50 29.55 21.24

1 " "
'Values are means of triplicate analyses.
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(t}) % carotenoid ¥ ¥ anthocyanin 3

CarotenoidA] MAiE QLallAA ) gl = WIS Zh= X8 M A2 A @A 600 &
o] carotenoid 3}&=o] el dow thFE AAA A AiEE Aowm dEA vk B
% a9 1k9] carotene® TS 0.02 mg/100 g ©ldtela, SFMuulE 4.6720.2 mg/100 g
o® Fil - B-carotene2® HOYUHKim et al, 1997). vt FFE aLwt HU*«]
% carotenoid® &I} F anthocyanin® S F743+ Z3}= Table 333 2t}
carotenoid: Uwtii4tml 367.38 1g/100 goll Hl&] FEFM w7} 5375.56 pg/100 g &=
AR Egrom AMuTul= 5958 ug/l00 g 2 obF mud FEoz ZAEd.
Gross®] Haro] 93t A &EA] Fo EA8= F carotenoid $FS> A 100 g Tl
banana 0.8 mg, mandarin pulp 1.4 mg, apricots 3.5 mg, tomato 5.4 mg, red paper 15 mg,
mandarin peel 30 mgl. 2 FHMuFulr} trE A5} Hls] AZE w3 & IHFS F=
Ao g UEytth old wel FEM el FokAg, beAE, AduAe] A gl iy
&, 2Ed 2 oY 5 A 7lso]l ¢ (Krinsky, 1993; & A—k, 1992; Ameny, 1996)

(3]

SGEAlOPA L A Eo] 3wl o] agla I Foll wEskeE AM, A NS Yehl=
&7 flavonoidAdl WA= &2, 557 ol H7HHe A4 ENLAE 9 AHEH Y
(Francis 1989). % anthocyanin 3&-e dwtaitule}l S ytal Edoa 242 1.61 mg
/100 g, 0.84 mg/100 g&lom A aigtatol A= 59.92 mg/100 g= A YEFRTH 23] & of
yeb S2dA e NS Y= AMagebs FEAoRd Fhko] AT °oF 27 3% WelE X
Lo 57 7H) Be otEAIIS et vt Hastar vl (Bridle & Tomberlake
1997). #H<+ol antocyanin®] &<t (Chen et al, 2005), 7+ & (Tsuda et al, 1999), 18]aL
A oA Aol a3 (Kim et al, 2006) 5©] SFEAobH] gh&Fo] 2 AAarute] ]
a7t §8F oz A7

Table 33. Total carotenoid and anthocyanin contents of flours from sweet potatoes with

different flesh colors”

Total carotenoid Total anthocyanin
Sweet potato
(ug/100 g) (mg/100 g)
White 367.38 1.61
Yellow/Orange 5375.56 0.84
Purple 59.58 59.92

T D
'Values are means of triplicate analyses.

A5 99, A%, 370, b ST 5 ol A4 489 £AH gl A9 ool A

AL od 7 2719 Q42 PR 248 nTeh Bue) 9430 QERELA E
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Table 34. Particle size distribution(%) of sweet potato flours from sweet potatoes with

different flesh colors

Sweet Mesh size

potato + 60 + 100 + 140 + 200 + 325 - 325

White 0.67 2.33 8.80 14.82 59.71 14.32
Yellow/Orange 0.13 2.99 10.14 16.32 59.82 9.31

Purple 0.46 6.69 15.70 19.85 48.23 591

1 n "
’ Values are means of two replications.

Table 35. Color values” of flours from sweet potatoes with different flesh colors

Color”
Sweet potato
L a b
White 85.77 -12.28 +44.78
Yellow/Orange 90.54 -13.64 +44.81
Purple 51.97 +11.32 +20.63

1 . 1.
'Values are means of triplicate analyses.

2)L=lightness value, 100=white, O=black; + a=red;+ b=yellow;—b=blue
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Pt FHW AT BEe REEFAFWAD, FESAEAFWSD 2 ol ERES

Table 363 At} FEEFAGFE= A atup Bdo] 1.63 g/g, dutatu} ko] 140 g/g
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wTol 1.20 g/g wo2 M =Stk A Ffo] Hidoem W

4 3170} 2
ol el FREFAG i B W Ade] Gl 7t ¥ FIAmTvl)

OE]E]_}_'J—]_?_ = =]
AR g1 Atue] RS ER| =T A UERS
FRLFEAFE AMaFa Bdo] 2559%% 7P E=¢rom FI A siGtul Fgo)

22.95%, 18]35l ARkamp FRbo] 20.94%9°] =olfdtt. ol#|dk A= Shin F(2009)°] ¥
&I =X 4 18.2721.5%, FFM TR 22.87 26.5%F B8 SAHE AL
o AAaFep BEuko] 187.21%% 7bd mA vEehgton dukugtul Rito)
180.70%, F#Aaitul ®2o] 175.65%= 7P SA yelgth A 29 gafo] Auiyo=w

Fo FFATTOE LA b e oil FFES HFAL

Table 36. WAI, WSI and oil absorption of flours from sweet potatoes with different flesh
D

colors
Sweet potato WAI (g/g) WSI (%) Oil absorption (%6)
White 1.40 20.94 180.70
Yellow/Orange 1.20 22.95 175.65
Purple 1.63 25.59 187.21

Y Values are means of triplicate analyses.
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30%= 7247t 178.35, 319.85, 834.95 g-force® iLgmt &To] ko] F7hghel wel A
S7rstt. dwkaigteh ks 37Reh Aol @i Fig 190 WERY lvh dnkalyt
o F7bgo] SRS E el vis] a7} gopAs AE & ¢ /leH, dntagm e
Arbgol SrdaE AW & vlwo] A ge] Wolxs s AL 5 ASUTh
Anbageh s AR Ao A iR Hs 54 das Table 38% At
= 4% 23 (Table 38) Wiz¢f wlalsto] dwkaot ko] H7bakol
S7heell met LO3R)ste Aastion] w2 a(HAE)gkat b(EAE)ae S71ekslh. o
THE e UiRe]l SbEaRs Aol Aol oA 75‘ < Biled LEe 10%9%
20%7}F HlzshAl vhgkow bk Eﬂé?g} 10%7} ¥k Al 4ol HAAL 20%2F 30%7} H]
oA S Ao 2Hd Me 549 A3K(Table 38) Lk} bake astglon vt

801:

P2 agke izl Hls] v BaS H7Esk 2w = A oy 20%9F 30%E
10%°l vl Z=71skgith o)l= F7] BA = 9B ) do] AW g 2= o wel ajt
o] 20%2} 30%° A =4 SHE Aoz FAdEo| Hr)

Table 37. Baking properties of breads substituted with different level of white—fleshed sweet

potato flour”

White-fleshed sweet potato (96)

Control

10 20 30
Baking absorption (%) 65 63 61 59
Mixing time (min.) 85 85 8.5 85
Loaf volume (cc) 838.5+53.0 767.5£10.6° 606.5+19.1 470.0+21.2°
Loaf weight (g) 170.8£2.5" 175.1+1.1° 178.6£0.4™ 180.2+0.1°
Specific loaf volume (cc/g) 4.9+0.4° 4.4+0.0° 3.4+0.1° 2.6%0.1a
Hardness(gram force) 143.1£9.9* 178.3£15.3" 319.9+16.1" 835.0+ 74.8°

Y Values are means of three loaves.
? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.

Control 10% 2026 30%

Fig. 19. Cross sections of breads substituted with different levels of white—fleshed sweet

potato flour.
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Table 38. Crumb and crust color” of breads substituted with different levels of white—fleshed

sweet potato flour

White-fleshed sweet potato (96)

Control
10 20 30
L +75.5+2.52 +69.6+3.3 +70.1£1.0° +63.1+1.5
Loaf interior a -13.0£0.2* ~11.21+0.0 -10.20+0.2° ~7.0+0.4°
b +40.5+1.8° +40.6+2.1* +42.3+0.1% +42.7+0.2*
L +42.4+92.3" +34.6+1.8* +35.0+2.1% +33.2+1 4°
Loaf crust b

(ton) a +14.2+1.3 +10.2+1.1° +10.9+2.0° +10.1£2.0%

top
b +41 5+25" +29.8+9 6 +30.3+3.3% +28.2+92.0

YL(100 white, O black); a(+red, -green); b(+yellow, —blue). Values are means of triplicate
determinations.
? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.

FRAILTA £ H A8 §4
A7bFel FEALT ) 28-S 10~30%% tASH Ao 542 Table 399 Zoh. 534
agwh ke AHrbeke] SUbgl whet whsel e EaeEe aawh B A 10%, 20%,
30%°1 Z+7t 60%, 55%, 50%%2 Zraskeich. Awe] ¥y 2t 825.00 ccRZHEH F3
Aael 22 27 10%, 20%, 30%4 242 725.00 cc, 618.00 cc, 352.50 cc® F3A
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of WFA2 Lgke] A usith, AME=H)e A=) @S dEhlle agte g7 E
10% A7k Aol v Al ygkov fFAksHAl SA RN e 20%9 30%= =4 54539
o A ghe dEhE bt 10%E H7FE Aol dixztel wls] WA uskew 20%%t
30%= W7ol Wl A SAEAoY 2 ot 20%= FARE Ao® yEsT 10%E
A7EgE Ae] L, a, bak o=tk FAFsHAl vER

Aol ddel Ae A dxp WS dEhs Late] tiztel s ofw Al SN
om agt ek 10% A7EgE Aol M wseehA debsion Tl nls] 20%= B,
30%= =/ SASAT. gk VMol SUbEeE RS dEhle bt Hobd=d

20%°F 30%5 713t AL FARSHAl YERR

Table 39. Baking properties of breads substituted different levels of yellow/orange-fleshed

sweet-potato flour

Yellow/orange—fleshed sweet potato (%)

Control

10 20 30
Baking absorption (%) 65 60 55 50
Mixing time (min.) 8.5 8.5 8.5 85
Loaf volume (cc) 825.0£70.7 725.0£49.5 618.0£17.0° 352.2+31.8*
Loaf weight (g) 164.7+0.9% 169.3+0.6 1745+0.2¢ 182.0£0.2¢
Specific loaf volume (cc/g) 5.0+0.5° 4.3+0.3" 35+0.1° 1.90.2°
Hardness(gram force) 18353757 159.628.6° 309.2+22.9° 1133.6£39.0°

1
' Values are means of three loaves.

? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.

Control 10% 2026 30%

Fig. 20. Cross sections of breads substituted with different levels of yellow/orange-fleshed

sweet potato flour.
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Table 40. Crumb and crust color” of breads substituted with different levels of yellow/orange-—

fleshed sweet potato flour

Yellow/orange—fleshed sweet potato (%)

Control
10 20 30

L 71.3£2.5% 71.340.8" 70.9+1.5% 76.5+1.1"

Loaf interior a ~12.3+0.5" -152.4£0.2* ~11.6£0.2° -10.6£0.1"
b 40.0+0.4* 39.3+0.2° 40.8+0.5" 47541.07

L 44.2+2.1° 41.8+2.8" 36.9+2.4* 37.2+1.8"

Loaf crust (top) a 12.4£0.4% 13.3£0.4™ 11.8+0.8° 14.4£1.2°
b 41.742.1° 40.0+£2.2" 33.1£2.6" 34.0+3.1%

YL(100 white, O black); a(+red, -green); b(+yellow, —blue). Values are means of triplicate
determinations.
? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.

Q AALFw B2 H7t 2o EA
ApAaep ES AR gl 10, 20 2 30% = tAgE Al 52 Table 417 #
oh AL gtep @ke] Hrbeke] Frbghe| wel W] FREFE S v 2 10%, 20%,
30%NA 2t 67%, 69%, T1%= 7 skl dnkaiupel S sgtule] 74 9-9f ol 5 e}
Wit A sigteke] Hrpeke] Frbghe] met gk FEFFE0] FUlekE A ARkaiTtut
FEA L Fate] vlE] A gep Ede] Aol §
o= Agagly] WEor AtnE vt A HI= tix277t 766 ccolil 10%, 20%, 30%
= 27} 428 cc, 356¢c, 298 ccE ALl £ YUMol SbEE Ku7F dA S
skl Aol wiA A vl BEs HUbeA] g dlE2T AW 471 ce/gelil, 1L
10%, 20%, 30%2] 2wo] z+z} 2.51cc/g, 2.01 cc/g, 1.72 cc/ge2 i
= 548 o, AAMagep BEs FHUEeE Aol 9 Fig.
Aagtal ko] Hubeke] FtEeE dizgel Hls Fu7b dAskAl "ozl
Ae B 4 o, Ayl BHS 30% d7he Aol 49 9¥e] 4 ¢ AnE =
Aupo]l AnE FAHI A7 0% tFETF 117.55 g-force® 7HE Frg oy
10, 20, 30%% z+7} 245.75, 535.60, 829.90 g-force &2 a7n} ko] FH7leko] Frhak4

ARALEE B 7R APe] PN viRe] Als SR dyks Table 429 .
FA%E 54F Zd3K(Table 42) Wi=s Yedl= Lake dix77F 71.098 714
AMargwp o] el sopdel whEh oA o m faste HA ofFeA= A
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Table 41. Baking properties of breads substituted with different levels of purple—fleshed

sweet potato flour

Purple—fleshed sweet potato(%6)

Control

10 20 30
Baking absorption (26) 65 67 69 71
Mixing time (min.) 8.5 85 85 8.5
Loaf volume (cc) 765.5+88.4% 428.0+7.1° 355.5+3.5% 298.0+7.1°
Loaf weight (g) 162.8£1.6" 170.7£0.2" 177.2+0.2° 173.6£3.0™
Specific loaf volume(cc/g) 4.7+0.6" 2.5+0.0% 2.0+0.0" 1.7+0.1*
Hardness (gram force) 117.6+12.0° 245.8£180.2° 535.6+24.9" 829.9+71.0°

1
' Values are means of three loaves.

? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.

Control 10% 2026 30%

Fig. 21. Cross sections of breads substituted with different levels of purple-fleshed sweet

potato flour.
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Table 42. Crumb and crust color” of breads substituted with different levels of purple—fleshed

sweet potato flour

Purple—fleshed sweet potato (%)

Control
10 20 30

L 68.9+2.7% 39.2+0.4° 30.0£1.9" 24.1+0.9"

Loaf interior a ~12.4+0.5" 105£0.9" 16.3+0.3° 156+0.5°
b 37.0+0.6° 21.6+0.2° 176+0.6" 156+0.5"

L 44.3+1.4° 37.2+2.7° 375+2.6" 32.7+1.2%

Loaf crust (top) a 12.6£2.1* 12.9+0.2* 14.9+1.8 14.6%0.9*
b 41.9+1.4° 24.3+1.5" 32.8+2.2" 28.3+0.5"

YL(100 white, O black); a(+red, -green); b(+yellow, —blue). Values are means of triplicate
determinations.
? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.
(W3 9w B Hrle o2 White layer caked £4

O gwtaTul B Hr Aojze A

Adta ol B H7sle] Alzg white layer cake? 918, H-3], FA, wAH 9L 7
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o7 A|Zg dlE2F7F 946.67 ccow, Antagml HIFF 10%, 20%, 30%°01A 747t
915.00 cc, 886.67 cc, 781.67 cc® Awkai+tn} H7bgFo] F7hghe] whef Ak 3o R
Ebytl. whebd Aol o] mAALE t2T7F 2.41 cc/goldar H7FEF] 10%, 20%, 30%°)A
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Table 43. Properties of white layer cakes substituted with different levels of white-fleshed

sweet potato flour"

White-fleshed sweet potato (%)

Control
10 20 30
Volume (cc) 946.7+11.5% 915.0+8.7° 886.7+15.3" 781.7£2.9°
Weight (g) 380.5+1.57 376.2+.01° 380.3+0.0° 383.1£0.0°
Specific volume(cc/g) 2.41 2.33 2.26 2.05
Hardness (gram force) 161.5+48.8" 235.6£4.1% 242.9+15.1" 242.616.7"

YValues represent the means of duplicate determinations.
? Values are means of replications * standard deviation. Means with the same alphabet in each row

are not significantly different at p<0.05 using Duncan's multiple range test.

Control

10%

20%

30%

Fig. 22. Appearance of white layer cakes substituted with different levels of white-fleshed

sweet potato flour.
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Table 44. Volume, symmetry and uniformity index of white layer cakes substituted with

different levels of white-fleshed sweet potato flour”

White-fleshed sweet potato (96)

Control
10 20 30
Volume index 8.70 8.45 763 7.10
Symmetry index 0.15 0.40 0.03 -0.20
Uniformity index 0.05 -0.05 -0.03 0.10

YValues represent the means of duplicate determinations.

Table 45. Color value” of white layer cakes substituted with different levels of white—fleshed

sweet potato flour

White-fleshed sweet potato (96)

Control

10 20 30
L 61.8+0.47 52.5+0.0* 57.1+0.3" 55.6+2.3*

Top crust a 3.6+1.2% 11.5+0.2° 7.240.0" 75422
b 575+1.2 53.3+0.2° 56.0+0.3% 54.2+1.5

L 74.6+0.3" 74.0£1.0 735+0.2" 70.2+0.0*
Interior a ~13.4%0.1* ~11.5+0.7" ~11.2+0.2" ~10.0+0.2°
b 43.4+0.3* 45.6%1.0 46.1+0.3 45.7£0.2°

YL(100 white, O black); a(+red, -green); b(+yellow, -blue). Values are means of duplicate

determinations.

? Values are means of replications * standard deviation. Means with the same alphabet in each row

are not significantly different at p<0.05 using Duncan's multiple range test.

_0&13*?“} L H7 Aolae £4
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H= 8569.17 cc® 7P Ekow FaAagvl Bre] Hheke] Fhghel whet Aol
g Aol Aol HAALe ET7F 2.28 cc/ge® TP WA SAHNSY F
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7 =4 SAFRSeH 10%= 8.20, 20%+ 7.65, 30%= 7.58% ilgtvl BEe] 7o
S7Fgel wE volume indext™ WA YWEFRTE Symmetry index 572 tjZ&TolAl 0.302
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30% 7F3k Aol 070.25¢] o 5 F2dt dys 5T
FA T Su B 07 30% H7Fske] A %3 white layer cakeQ] top cruste} WHF-<] A
S 5743 Mo Ay= Table 487 Aok Aol crustd:
58.87% 7M mskomw FEAaiatmt 3 H7F Aol Aol A o we —?_]% HoF=3ln A
°|= top crust® agke WET 4.16°] Bl&l aLgtwl B F 7]
= B o Ao bkl M= Tt 55.570 vl FEM el EES HIEgE A o] Aol A
o

1
R
-

o

PAA
PR} OR) B AFL wolFAT
Aolzie] Wi e SHB

Ay Lk tix277F 75.160.2 71 9HA SAHHY o et
%S 10%, 20%, 30%= 3 Hz Aol Aol M= Z+zt 73.27, 73.73, 71.93%2 °F7F vk X
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Table 46. Properties of white layer cakes substituted with different levels of yellow/orange—-fleshed

sweet potato flour”

Yellow/orange—fleshed sweet potato (%6)

Control

10 20 30
Volume (cc) 875.0£18.0% 848.3+10.4" 789.3£9.0° 805.0£10.0°
Weight (g) 374.9+0.0 377.6£0.0° 365.1£0.0° 379.7+0.2¢
Specific volume (cc/g) 2.28 2.26 2.23 2.06
Hardness (gram force) 176.9+33.1° 188.1+48.9" 170.0£50.6" 244.8+5.4"

YValues represent the means of duplicate determinations.
? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.

Control

10%

20%

30%

Fig. 23. Appearance of white layer cakes substituted with different levels of yellow/orange-fleshed

sweet potato flour.
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Table 47. Volume, symmetry, and uniformity index of white layer cakes substituted with

different levels of yellow/orange—fleshed sweet potato flour”

Yellow/orange—fleshed sweet potato (96)

Control
10 20 30
Volume index 8.40 8.20 7.60 7.08
Symmetry index 0.30 0.20 0.45 -0.08
Uniformity index 0.10 0.00 0.25 0.13

YValues represent the means of duplicate determinations.

Table 48. Color values” of white layer cakes substituted with different levels of yellow/

orange—fleshed sweet potato flour

Yellow/orange—fleshed sweet potato (26)

Control
10 20 30

L 589+2.3" 56.5+0.5a" 54.4+1.4° 54.7+1.2a"

Top crust a 4.2+16" 7420.2" 10.1£1.1° 10520.9"
b 55.6+1.2° 56.3+0.3° 55.9+1.5° 56.1+1.0°

L 75.2+0.9" 73.3+0.3" 73.7£0.4% 71.9+1.5°

Interior a -13.3+0.3° -12.0+0.6" -11.7+0.0 -10.3£05°
b 43.9+0.1° 47.9£0.2° 51.8+0.8° 54.4+1.4°

VL(100 white, 0 black); a(+red, —green); b(+yellow, -blue). Values are means of duplicate

determinations.

? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.

@ AMart £ HI7 Aolae A

A el BhS H7bske] AlZ% white layer cake®] €9, H3], ¥, vAH 2 A
Z74e A= Table 49 2 Fig. 2569} b A aal B8 0% H7be vlz2+ Aol
B3 7} 841.67 ccZ 7H =4 SAFRN M 10%, 20%, 30%= Z+2} 821.67 cc, 780.00
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2T 2.28 ce/gol M8 10%, 20%NA 242y 2.21, 2.01 cc/glZ FASHAl S H AL
30%0 A= 1.76 cc/go.Z @ASHA HAsEA T ©]= Pomeranz 5 (1977)°0] 2ol df #H7F
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ApA 1 atup BabS HUtste] A %3 white layer cake® volume, symmetry, uniformity
indexE 743 A3 Table 507 £t} Alo]Z9] volume indexi UIETF7} 8.43°.2 7%
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Table 49. Properties of white layer cakes substituted with different levels of purple-fleshed

sweet potato flour”

Purple-fleshed sweet potato (%)

Control
10 20 30
Volume (cc) 841.7£14.4% 821.7+11.5° 780.0£8.7" 694.7+23.4°
Weight (g) 373.3+0.0° 375.4+0.0" 384.0£0.0° 381.6+0.0°
Specific volume (cc/g) 2.28 2.21 2.01 1.76
Hardness (gram force) 195.5+4.1° 222.3+29.0° 150.4+14.0* 372.9+42.0

YValues represent the means of duplicate determinations.
? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.
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Control

10%

20%

30%

Fig. 25. Appearance of white layer cakes substituted with different levels of purple-fleshed

sweet potato flour.

Table 50. Volume, symmetry, and uniformity index of white layer cakes substituted with

different levels of purple—fleshed sweet potato flour”

Purple-fleshed sweet potato (%)

Control
10 20 30
Volume index 843 8.13 773 0.95
Symmetry index 0.28 0.05 -0.08 -0.25
Uniformity index 0.13 0.10 -0.03 -0.15

YValues represent the means of duplicate determinations.

Table 51. Color values” of white layer cakes substituted with different levels of purple—fleshed

sweet potato flour

Purple—fleshed sweet potato (%)

Control
10 20 30

L 57.9+0.% 42.1+0.8° 36.0+£0.2" 33.0+0.6"

Top crust a 5.4%0.5" 14.1%0.3° 13.7+0.1° 12.4%0.3"
b 55.6+0.0° 37.8+0.3° 29.2+0.3" 25.7+1.1°

L 739+1.7° 50.0+£0.2° 40.2+0.3" 36.3+0.1*

Interior a ~12.9+0.3" 1.3£0.4" 8.1+0.1° 105£0.7
b 43.9+0.4° 25.8+0.2° 20.8+0.0 20.0+0.0*

YL(100 white, O black); a(+red, —-green); b(+yellow, -blue). Values are means of duplicate
determinations.
? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.
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Table 52. Physical properties of sugar—-snap cookies substituted with different levels of

white—fleshed sweet potato flour”

White-fleshed sweet potato (%6)

Control
10 20 30
Diameter (cm) 14.5+0.5* 14.2+0.3" 14.1+0.3" 13.8+0.3"
Thickness (cm) 0.88 0.96 1.02 1.01
Spread ratio (D/T)” 2.74 2.7 2.31 2.27
Weight (g) 19.3+1.9% 21.3+1.1° 20.3+£0.2° 20.7+0.5"
Volume (cc) 24.4+1.0° 21.9+3.8" 22.5+3.6% 24.4£2.1%
Specific gravity (g/cc)” 0.77 1.02 0.90 0.85

YValues represent the means of four cookies.

?D/T = diameter/ thickness of cookies.

YWeight/ volume of cookies.

Y Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.

Control 10% 2026 30%

Fig. 27. Appearance of sugar—-snap cookies substituted with different levels of white—fleshed

sweet potato flour.
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Table 53. Color values” of sugar—-snap cookies substituted with different levels of white—-fleshed

sweet potato flour

White-fleshed sweet potato (%6)

Control
10 20 30
L 80.3+2.6" 78.1£1.2% 75.241.1° 75.3+1.3%
cookie dough a ~11.4+0.2° -10.1£0.1" -8.5+0.4° -8.0£0.3°
b 52.2+1.2° 53.520.2" 53.520.6" 54.1£05"
L 64.7£2.1" 63.3+0.3" 57.743.3" 58.0£0.7*
Baked cookie a 3.7+0.7* 6.2+0.6" 9.9+1.0° 9.9+0.3°
b 54.6+1.4° 55.1+1.2° 54.3+0.6" 53.6+0.5"

VL(100 white, O black); a(+red, -green); b(+yellow, -blue). Values represent the means of
four cookies.
? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.
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Table 54. Physical properties of sugar—-snap cookies substituted with different levels of

yvellow/orange—fleshed sweet potato flour”

Yellow/orange—fleshed sweet potato (96)

Control 10 20 20
Diameter (cm) 15.1+0.4% 14.7£0.1™ 14.4+0.3" 14.1+0.3
Thickness (cm) 0.85 0.94 101 1.02
Spread ratio (D/T)” 297 261 2.38 2.31
Weight (g) 28.1+7.3 199+1.2a 19.8+1.2° 19.3+0.8"
Volume (cc) 05.7+2.3" 26.3+2.9" 25.6+4.0" 18.3+2.3°
Specific gravity (g/cc)” 1.10 0.76 0.77 1.06

YValues represent the means of four cookies.

?D/T = diameter/ thickness of cookies.

YWeight/ volume of cookies.

Y Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.

Control 10% 2026 30%

Fig. 28. Appearance of sugar-snap cookies substituted with different levels of yellow/orange

—-fleshed sweet potato flour.

Table 55. Color values” of sugar—-snap cookies substituted with different levels of yellow/orange

—-fleshed sweet potato flour

Yellow/orange—fleshed sweet potato (%)

Control
10 20 30
L 81.240.6% 79.9+1.7h° 77.8+1.1% 76.8+1.3
cookie dough a ~11.6+0.1° -9.4%0.2" ~7.8+0.3° -6.8+0.8°
b 52.5+0.4* 58.4+1.0 62.0£0.0° 63.7+1.0°
L 59.2+1.5° 61.3+2.1° 58.7+1.8" 57.8+1.6%
Baked cookie a 5.4+0.3" 76+1.8" 9.1+0.5b° 10.3+0.8°
b 51.6+1.3" 56.0+1.4" 55.3+1.07 56.3+0.7"

1)L=lightness value, 100=white, O=black; +a=red, —a=green; + b=yellow, —b=blue.

Values represent the means of four cookies.

? Values are means of replications * standard deviation. Means with the same  alphabet in each
row are not significantly different at p<0.05 using Duncan's multiple range test.
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Table 56. Physical properties of sugar—-snap cookies substituted with different levels of

purple—-fleshed sweet potato flour”

Purple-fleshed sweet potato (%)

Control 10 20 20
Diameter (cm) 14.7£0.1" 14.5+0.3 13.10.1° 12.9+0.1°
Thickness (cm) 0.87 0.96 0.95 1.02
Spread ratio (D/T)” 2.83 252 2.30 211
Weight (g) 20.8+2.1* 20.8+1.5% 20.2+1.5° 21.3+1.6°
Volume (cc) 19.5+4.8 23.0+3.5° 20.9+2.5" 19.5+0.3°
Specific gravity (g/cc)” 1.07 0.90 0.95 1.09

YValues represent the means of four cookies.

?D/T = diameter/ thickness of cookies.

YWeight/ volume of cookies.

Y Values are means of replications * standard deviation. Means with the same

row are not significantly different at p<0.05 using Duncan's multiple range test.

alphabet in each

Control 10% 2026 30%

Fig. 29. Appearance of sugar—snap cookies substituted with different levels of purple-fleshed

sweet potato flour.

Table 57. Color values®” of sugar-snap cookies substituted with different levels of purple—fleshed

sweet potato flour

Purple—fleshed sweet potato (%6)

Control
oo 10 20 30

. L 81.1+0.9%? 38.2+0.5" 29.6+0.9° 28.2+0.9*
cookie . b . 4
a -11.5+0.2 -0.4%0.9 1.8+0.6 3.5+0.7

dough b a a a
b 52.0£0.8 10.4+0.3 96+0.1 10.1£0.1

L 65.2+3.49 45.7+1.3° 40.7£1.6° 35.8£0.1%

Baked b b b
_ a 3.1+1.1° 135%4.0 12.3+0.6 14.3+0.6
cookie b 54.8+2.0" 35.2+0.7% 30.5£2.3" 929.36.5"

YL(100 white, O black); a(+red, —-green); b(+yellow, -blue).
Values represent the means of four cookies.
? Values are means of replications * standard deviation. Means with the same

row are not significantly different at p<0.05 using Duncan's multiple range test.
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Table 58. Physical properties of muffins substituted with different levels of white—fleshed

sweet potato flour"

White-fleshed sweet potato (%6)

Control
10 20 30
Volume (cc) 118.0+2.0% 122.2+4.2° 120.3+3.5° 121.4+5.3°
Weight (g) 63.6+0.4" 63.4+£0.4™ 62.80.4" 63.0£0.1°
Density (g/cc) 0.54 0.52 0.52 0.52
Height (cm) 6.1+0.2a" 6.4+0.0" 6.0£0.1° 6.2£0.2"
Hardness (gram force) 119.70 124.23 111.07 111.55

YValues represent the means of four muffins.
? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.
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Table 59. Color values” of muffins substituted with different levels of white—fleshed sweet

potato flour

White-fleshed sweet potato (%6)

Control
10 20 30

L 62.241.3% 56.4+1.7 56.0+1.3" 51.7+1.9*

Top crust a 71+1.2° 10.9+2.0 11.3+1.5 13.8+1.2"
b 589+1.2° 56.6+1.0 55.6+1.3" 52.0+1.7%

L 732422 73.8+1.7" 71.1£2.6% 69.1+1.5"

Interior a -12.4£0.4° -11.24£05" -0.1£0.6° -9.0+0.3¢
b 47.2+1.1° 48.4+0.4* 47.8+1.0° 47.9+0.5"

YL(100 white, O black); a(+red, —green); b(+yellow, -blue).
Values represent the means of four muffins.
? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.

Control 10% 2026 30%

Fig. 30. Appearance of muffins substituted with different levels of white—fleshed sweet potato

flour.

tate] Aze WAe] Ko, FA, A% 3 Fo], AxE SA 4
3= Table 607 vl L3k W@ o] @S Fig. 310 veht} o) o3 Ry F340
T Bes HUbekA ke thERThel 122.22 ccol BlE) 10%E 117.33, 20%+= 118.
30%% 118.58 ccZ FEMaugul B Hrppoa ofgk e =35 FQuh, wyle] W
WSS eE Fdol £ Ao® HuiEed dET1Y 052 g/ecdld FERAMmge 2R Ut
g mAoA 0.5470.55% A FUFSIGITh WEle] Fole dixTHY FIMIAuE HTL
3 Wy A okgl HolHrh Wy AEE tlxFoA 119.27 g-forceol g o, 10%)A+=
98.00 g—force, 20%° X+ 116.67 g—force, 30%° A+ 100.40 g-force®. & tjZ-of H|&|
BEE th W Aoz SAHEA.
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Table 60. Physical properties of muffins substituted with different levels of yellow/orange

—-fleshed sweet potato flour”

Yellow/orange—fleshed sweet potato (96)

Control

10 20 30

Volume (cc) 122.2+41.6% 117.3+1.0° 118.8+2.8" 118.6%5.3

Weight (g) 63.5+0.0° 64.2+0.1" 63.7£0.2% 63.50.4°*
Density (g/cc) 0.52 0.55 0.54 0.54

Height (cm) 6.1+0.1° 6.2+0.2° 6.2+0.2° 6.1+0.2°
Hardness (gram force) 119.27 98.00 116.67 100.40

YValues represent the means of four muffins.
? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.

Table 61. Color values” of muffins substituted with different levels of yellow/orange—fleshed

sweet potato flour

Yellow/orange—fleshed sweet potato (%)

Control 10 20 20
L 62.5+3.3 66.6+3.8 58.3+2.7 56.3+0.6
Top crust a 8.7+2.2 42433 12.7+2.3% 14.3+0.8°
b 59.8+2.4% 61.5+1.8" 58.8+1.7% 57.5+0.2°
L 74525 763.5+2.8% 74.0+1.8°" 69.0+3.2°
Interior a ~12.6+0.3" ~11.5+0.6" ~10.6+0.8" ~9.4%0.5°
b 48.2+1.2% 51.7+1.3 56.7+0.3° 55.9+1.8°

YL(100 white, O black); a(+red, —-green); b(+ yellow, -blue).
Values represent the means of four muffins.
? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.
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Control 10% 2026 30%

Fig. 30. Appearance of muffins substituted with different levels of yellow/orange-fleshed sweet

potato flour.
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Table 62. Physical properties of muffins substituted with different levels of purple-fleshed

sweet potato flour”

Purple-fleshed sweet potato (%)

Control

10 20 30

Volume (cc) 114.1£6.2* 110.7+2.2° 113.9+3.4 110.9%1.0°

Weight (g) 63.3+0.3" 63.3+0.4" 62.6+0.2° 63.8+0.5"
Density (g/cc) 0.56 0.57 0.55 0.58

Height (cm) 6.1+0.1° 6.2+0.3" 5.8+0.2° 6.1+0.3"
Hardness (gram force) 115.40 134.37 98.50 144.17

YValues represent the means of four muffins.
? Values are means of replications * standard deviation. Means with the same  alphabet in each

row are not significantly different at p<0.05 using Duncan's multiple range test.

Table 63. Color values” of muffins substituted with different levels of purple—fleshed sweet

potato flour

Purple-fleshed sweet potato (%)

Control
10 20 30

L 66.3+2.3% 437414 34.8+0.3" 335+0.9°

Top crust a 5.4+3.0° 12.7+0.4" 14.4+0.5" 15.1+0.4"
b 61.2+1.1¢ 33.1£0.2° 27.8+0.7° 23.7+2.8"

L 76.9+0.6° A7.7+0.4° 35.3+0.3" 31.8+1.7°

Interior a ~12.9+0.1° 1.7+0.5" 7.7+0.1° 11.5+0.7°
b 48.9+0.5 26.9+0.0° 21.0+0.2" 189+1.1°

YL(100 white, O black); a(+red, —green); b(+ yellow, —blue).
Values represent the means of four muffins.
? Values are means of replications * standard deviation. Means with the same alphabet in each row

are not significantly different at p<0.05 using Duncan's multiple range test.

Control 10% 2026 30%

Fig. 32. Appearance of muffins substituted with different levels of purple—fleshed sweet potato

flour.
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Table 64. Baking properties of breads containing sweet potato flour supplemented with

emulsifiers

Loaf Loaf Specific loaf

Volume(ce) Weight(g) Volume(ce/g)
WEF 100% 700.00£14.14 172.50£0.96 4.06=0.09
WEF 80% + SPF 20% 552.50£17.08 176.50£0.06 3.13£0.10
WEF 80% + SPF 20% + SSL 597.50£12.58 179.21£1.00 3.33£0.06
WEF 80% + SPF 20% + SP 552.50£12.58 178.16£1.00 3.10£0.06
WEF 80% + SPF 20% + SMS 552.20£22.17 177.79£1.15 3.11+0.14
WE 80% + SPF 20% + GMS 527.50+9.57 178.58+0.01 2.9520.06

Y Values are means of replications * standard deviation.

? Sodium stearoyl lactylate.

» Glycerine fatty acids+ propylene glycol+ sucrose fatty acid + sorbitan fatty acid.
Y Sorbitan monostearate.

» Glycerol monostearate.

ek BES 20%  tiAle 2R 47FA] FFe f78Al, = sorbitan
monostearate(SMS), glycerol monostearate(GMS), sodium stearoyl lactylate(SSL)
glycerol ester+ propylene glycol ester+ sucrose ester+ sorbitan ester(SP)& 1% F+o%
Arhate] Az Aol AWERHS ZAT AT Table 640] JER} Yo Awe] ¥
Ao BRel wel e Aot Agem SSLE Hrke Aol Auwel wgHo] 1%
oA etk 39 A wEe A Gudd 488 dvm el usx 4L
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Table 65. Effect of gum addition on baking properties of breads containing sweet potato flour

Loaf Loaf Specific loaf

volume (cc) weight (g) volume(cc/g)
Control 691.25+8.54 178.77+0.68 3.87+0.04
Sweet potato flour 20% 562.5+23.27 179.37+0.51 3.140.14
HPMC? 565.00+4.08 178.77+0.59 3.16%0.02
Tara gum 570.75+7.89 179.36+0.76 3.18+0.06
Guar gum 632.50+7.89 178.10+0.76 3.55+0.06
Xanthan gum 502.50+6.45 180.40+0.66 2.79%0.06
LBG” 603.75+9.57 178.33+0.31 3.39+0.05
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MC?
1—Carageenan
k—Carageenan
A-Carageenan
Gellan
Agar
Pectin

592.50+4.79
230.00+7.89
048.75+6.45
007.50+9.57
200.00+4.79
002.506.45
506.25+4.79

178.93+0.10 3.31+0.03
180.02+0.76 2.94+0.06
180.17+0.66 3.000.03
177.25+0.31 3.15+0.05
179.50+0.10 2.790.03
178.03+0.80 3.10+0.05
179.40+0.70 2.82%0.02

YWheat flour 100%.
2)Hydroxypropylmethyl cellulose.
YLocust bean gum.

4)Methyl cellulose.

e PR 20% HHE WAT] dAd AL

Aol Fiol e 4w

A= Table 659 2t}

H7rske] Azg Aol Hys SA
=) =

550 o]
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= e

Table 66. Effect of gum addition on crumb hardness of breads containing sweet potato flour

during storage

Storage time(hr)

0 24 48

Control " 119.0 287.3 358.0
Sweet potato flour 20% 2332 462.5 492.6
HPMC? 211.9 343.7 4181
Tara gum 202.3 381.7 484.7
Guar gum 151.1 285.8 374.2
Xanthan gum 2515 467.8 579.8
LBG” 182.5 383.8 441.8
Mmc? 183.7 379.9 4297
1—Carageenan 312.1 584.9 647.9
k-Carageenan 255.1 584.7 591.7
A—Carageenan 223.1 447.8 5125
Gellan 344.7 623.8 715.7
Agar 293.8 590.7 643.1
Pectin 284.1 603.5 610.7

YWheat flour 100%.
2)Hydroxypropylmethyl cellulose.
YLocust bean gum.

4)Methyl cellulose.
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Table 67. Basic formula for premix

Ingredients Flour wt. basis(%) Premix wt. basis(%)

Wheat flour 90 77.6

Sweet potato flour 10 8.6

Sugar 8 6.9

Salt 2 1.7

NFDM 5 4.3

Improver 1 0.9
ABARE Ea) HEH 270} A% Zeln o] )R formulat Table 673 2t} 2w
T A7 2] T2 8.6%01M T AlFS X yeastE EAE TS 2y
: S Ax H7E = 2879k 9] Bl&2 Table 68 LAt

Table 68. Addition level(%) of yeast, water, and oil

Ingredient Flour wt. basis(%) Premix wt. basis(%)
Premix 116.0 100
Yeast 2.0 1.7
water 65.0 56.0
Shortening or oil 3.0 2.6

Table 69. Cooking method of premix

1. Zg|uxel o] ~E ZF 1 34 bowld] ¥a WA= HH3F &3}

9. Xgu 29} o] ~E TR 1R 2e E(40C)F ALEE Uy o 2uw [~ By)
aE)al A FhEe R oF 887F wnkskth

3. ¢u¥ WS AW W] Hol Furl 2viE F71E w 7bA] HE(R% 35T, AdEE
80 85%)/\111 oF 200C o &3t Qo o] oF 2083F W Fo] Y= Ao &
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Table 70. Addition level(%) of yeast, water, and oil

Ingredient Flour wt. basis(%) Premix wt. basis(%)
Premix 116.0 100
Yeast 1.5 1.3
water 70.0 60.3
01l 3.0 2.6

Table 71. Cooking method of premix using

1> 210mlE AlFste] A7) k58716 gHun
agtuh Ay zejulse o AE 1%, A8 10 mlE ¥HYth

3) AgEee 9yt

AY A% LY 2E b Al 48T 3 glﬂ—% g A3l e o Be b

7V 65, 70, 75%° 21w 9]

&

= drt. ol A% A v g o] FIkeoTh R
ol 75% = = W A dt 5 9 o E3] A agtul BukS H7bek
4 ° o}.
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Fig 33. Effect of water addition level on baking properties of bread premix containing white

sweet potato flour

Specific

Water level Top Side Inside loafvol
(cc/g)
65% 3.81
70% 3.87
75% 4.62

Fig 34. Effect of water addition on baking properties of bread premix containing purple sweet

potato flour

Specific
Water . .
Top Side Inside loafvol
level
(cc/g)
65% 3.71
70% 4.38
75% 3.28
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oXx
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Hl
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during storage, Food and Nutritional Sciences, 2002
YRk o 321, Al aigtmbdEe) o)skebA 54, kel akeka]A], 2000

284 9 291, aukel uks kgl S F2E AZe #eh AT, S EEhs A,
1993

&1 9] 2%, Copigmentation ° 9|3k f2n] StEAJopd o] QbAs} my}, Jhay2sm3tet
3]#], 1998

QU o 19, AEA SRl L] QFAA, G A E}e

5)
ol 9 2%, A aTuR(R}H]) Anthocyanin MAe] A& 4], st EFd Fysrs] A,

olghss @] 39, ARAaLgtul AAof b A el wk A, Sk A E ek A, 1996

oL ¢ 291, A 14w} Anthocyanin A48 FEx71 274, 2002

olBqt 9 2¢1, 7IEAN} fF7]4bs o &3 A=Y A BAA, 53, 2000

o] 3] ¢ 29, vk FEE NS I v E 54, S F 3SR A], 1999
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A, AR ZHAY Y, 535, 2001

dEg o 19, Ay A4 w5439 238 Anthocyanin o] ZFEZsfol ek £

A <]
Eed AT, d=AF e A, 2002
9] 3%, AAagmt anthocyanin M40 WFFE B FF, A EHEI] A,
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Zhitian Zhang 9] 29!, Biochemical changes during storage of sweet potato roots
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Ak 9] 291, AAILTEE AR oA 54, BT EYFIEA, 2000
FRAENRATY, DTk fEAE AN D B G BEAENE AL, FA,
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SFE 9] 491, AMuFulS o)L WEFo AF D AT leA, A E A
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Development and Its Effectiveness Evaluation of the Functional Foods
Aims for Improving of Defecation and Blood Circulation Using
a Red Yeast Rice and Sweet Potato
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I.

a3 AR

1. Ag7ne

AEAE AR BE AgdedA aARAdd@AolE Folaia, A2 3F
o] mpuH(A, T3 L AA) BUE 747 5% SHHE HUre A

A58 1 SDAZFHTAF] 807 90g) FRAAFE 607t FA 8T

Mgl alo] @ B Ao AHE P2 o](AIN-93G basal diet)E 7| &2 ol (AW 7%)
= ota, AAlle 71EA ol =A(lard) st FHUEHES 44 7%, 194 TZH| = 7t
sfo] 2o]Fo] FAIIEFo] 156%7F Hex A|xste] 6575t AARAEE T FHTable
1 A

EW D AALTORDE 47 5% FLER WA DA E 4%

AN

O

=
i
ol
Do
=

Ir
ne
e

(n=10) 4% 171(6%) A9 271(4%)

A 7]14:210]1(92%) + Lard(7%) +

ZY2HE0%) > AAFAZT

B 7120l (87%) + Lard(7%) +
1B 201(92%) + Lard(7%) [ZAI=HE0%) + LREAF0H(5%)

IR, VLA (82%) + Lard(7%) +

R ekl B TTE(77%) + Lard(7%) +
Fa2HE50%) + FFI79H10%)

B 712 20](72%) + Lard(7%) +
ZUZHEA%) + AN AT PHER)

O A4y © A97I13kset 7134 o]= AIN-93G dietE AH&3A. AE171(65)= LAY
Aol [7124 1(92%>+Lard(7%)++aﬂ*€ﬂi(1%)1 el A927|(4F)= ek
3E(AW, o, AAEY 5%HMA oS Fofshadtt. AduxwE 1078 AT A ol
T Fofatelnh. Ad ol AFE 399~401 keal/100g, AHE 14.10~14.49%, B9
& 18.86~19.94%, 2ol fE 16.59~19.73%2 Yehdtl, APEEL SDAE FRIF

g ASY AFAT WEFEe FRITEEC)0] TAFRETA) 2wk FolA S
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FRFRTIHOTH A1 ToHE) T

THAEAS FEZUSHE(TOTES

3} tHp<0.05). s
kol BAAA Aol 7F DA (p<0.05), TAHAANTEHEHS Carol Av¥ Extoll wl&)] z+zt
22%, 26% U =2 Aoz YeiWth ZdAaxEy) 93 F ded, fd 2 d9 s s E

o] frolahl SThp<0.05).
2. AYHo)e] UnyR

dvk T H AL 2] (weight basis)Z H7Fsh A g2 olo] A=k
D}H—HQ% 18.86~19.94% = n]|=3} A}y, ~
o] A f(dietary fiber)&&& Udkar

g Ry AP , }‘
A CaFEe A, Ayt g iﬁﬂ?ﬂ}ﬁ TOoR %_—'59}1, AP FFE LAYzl

Table 2. a7 H7A g o] AUk R
A2 o]
Groupl)
A B C D E
H(kcal/100g)| 401 400 399 427 399
FE(%) 8.59 8.73 8.98 9.46 9.20
A (%) 14.33 14.23 14.10 19.38 14.49
o (%) 19.36 19.41 18.86 17.48 19.94
3 8(%) 8.97 9.08 8.83 8.09 9.12
5 E (%) 48.75 48.55 49.23 45.59 47.25
2] o] (%) 16.59 18.51 19.73 17.78 17.74
ZH(mg/100g) | 2238.24 | 2266.74 | 211659 | 2077.50 | 2380.14
2l(mg/100g) 796.73 760.85 748.97 674.49 760.91
Vage AAEd), B C(E=a7r} 5%),

D(Z=ratvk 10%), E(*F

REaLk 5%),
A 51

vt 5%)
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7h 323

txA o] FZYAHE(TO)H TAHAATG) 55 54317 918 Folch %9 WS 4
A, BHehste] A RS FE53 F BT 1 g9 3 2HS AFste] A AE F 50
m¢ cornical tube®] chloroform : methanol (2:1, v/v) €N 6 M} SHF 2 mE 7}3 &
homogenizer (ULTRA-TURRA XT25, JANKE & KUNKEL GMBH & Co., Germany)E A}

ool dAsHA dASAZT. o] dENS dAEY (1,000xg, 4T, 10#)ste] sp5o<l
chloroform & Ao o]&3Htt. =AY SHL 359 10 =S 1.5 ml eppendorf
tubeoll # 3 ¥ fume hoodoll A 12A]7F &<t AA % A|Z1 §- 50 0 methanols 7Fate] &
A Z T A7) AR (oAl ¢k, Korea) 1.5 mE ¥l 37T water bathoﬂ/\i 10+7F
HES-A)71 & 550 nmolA] spectrophotometer® &3 %S =A3sYct TC ¥ HDL-C A&
ks 500 pls Fske] fume hoodollA 2443+ F¢F AAAxE A1 F 50 b Triton
X-100 : chloroform (1:1, v/v) €N& H7}sto] vortexd & 450 pl chloroform®. = 3]4]
st F&o] 500 w7F HEF 3 % vortexstith o] &< 10 1
of 3 ¥ fume hoodellA 12A13F AAH 3 F TCQ] 85 BaAY (eFkAlek, Korea)
1.5 mE Wil 37C water bathellA 523+ ¥H&AIXL F 500 nmollA F3%=E F5435k30 )

wile] TCok TG ¥d<s F743t7] 918l Folchwe] W<
g 5 AT Adxd EWes b w4 P F 1 g2 F%F $ chloroform
€ 10 mE H7bstel 4TolA 2443 A

[€]
o FE9e AT (900%g, 4T, 10T F 4S54E 3

=
M
=}
=
-
a
]
=3
\\)
—
<
~
<
~—~

SPSS program for windows version 15.0 (SPSS Inc., Chicago, USA)S o]-&3&le] 23
Ayg FAsglon, A4 E meantSD 2 YERIY 7} £ A gkl tiE] one-way
ANOVA #41 % Duncan's multiple range testZ ©]83}o] p<0.05 o] FFolA FA

AARS AAsHA
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4. 1843

7h BRES HolaE

49 27147)s

Ak 5% 37 (B)e]

O)F E=a14v 109 7F(D)e] 22 714

B9 FH PO
of zfol7} gl A 7|7HE

(A)o] tha Sk 4 ol4d 3

Ho] o] F

5 &Jeljﬂ

< 493-532go2 AT

F A3 AFELS 5.56~6.04g0. 2 2ol 7t ¢llar, A *
~28.01g & & Z}o]7} glo] Avto] 7F4 woka o
7F E=9kt). Aol & (FER)S 0.228—0.237% XZ3+ul 5%347}

SAY =k A9 xkol= gl tH(Table 3).

Table 3. AALAOIE Fold AHA FHATvHET A7H0I7k 4831 4ol & &ol
Ax 9%
ot | MAE | EEAT | AT | AoluAw | Aoas
(g) (g) (g/day) (g/day) (FER)
A 103£6.0 493+31.3" 5.56t2.54 25.57%£2.16 | 0.232£0.097
B 109£5.9 532£55.8 6.04+2.68 28.01£3.47 | 0.230£0.090
C 109£3.8 519+41.6 5.85%£2.90 27.59£2.77 | 0.228+0.096
D 107£5.5 530£72.7 6.04£2.55 26.74£4.00 | 0.237£0.085
E 105+3.2 515+46.6 5.86+2.64 26.56£2.45 | 0.235%0.096

Values are mean+SD(n=10).
™ not significant(F2] 27} ¢S

PA@A S 20, BT vt 5%), C(EFITr 5%), D(ES 10%), EGFA 70} 5%)
« AP7NAIA(9/14): 2E17) WA D(high fat diet)

wx 2 0] 4 3H(10/26): AH27] AL (GLT 7 2 o] o)

w AT T A(11/24)
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g e gEAzE

iAol xpolg B AW UET(A)T S 7v0%E 7 D) A = FAH R HA
shQlar, dwk 9l A stk 5% 7kt (B, E)2 Zfeol7b glo] vlsedh whH S a5 3 7t

(C)rto] fFoJetAl S 7Fstad th(p<0.05). g & HAIZHE DI (E=al71 10%)2 Ev-(AH4
21 5%)o] Bur(YWkal+m}t 5%) 3 Co(E=rala1f 5%)o H]al SAACE wE ZAo= 1

Table 4. F=a7vhESdH7MA o] 7} X2 ol & Fofgh 3 o] njwisdy} g apA| Tkef] v X
= g
vl YA & (g/day/2 heads) A5 A1 2 (min)
Groupl)
Ag 17] Ay 27] 237 ZF8 A7t YAz

21.4742.97™ | 19.13+1.69°® | 460+37.7% | 2237+408° | 1777+390°

24.13+2.78"N5 | 24.46+4.52% | 470+38.2% | 3134423.2% | 2664+34.3%

23.9342.04% | 26.03+4.62°% | 379+46.6° | 3154+174* | 277512082

23.214+5.10™* | 18.24+3.33"® | 427+60.6®® | 2053+110° | 1626+156°

B oo |@ | »

20.29+2.56"N | 20.66+2.88" | 441+40.0* | 2021+156° | 1580+162°

) -2 HEAHA,B): t-test,
KA-Z7} A2FEAH(a, b, c..): Duncan's multiple test

NS: not significant
VA(mA ) z), B(ARka7ul 5%), C(EZFi7wl 5%), D&% 10%), EAFA 158} 5%)
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L= e P e o i A

(0.12g)°] arA|

Z-(0.16g)ell

=4

| S e d A o) 7b A A o] wx=
A A H 3] =(EFP, epidydimal fat pad)©= 0.70
AW 3] =(RFP, perirenal fat pad): 1.03-1.29g2.2 z}o]7} ¢lodvt. 24
vl Sl Lk kA o] b 7R gl A,

dofzat(A) Bk foshA @okvk(p<0.05). A#s Aol Adwit Aol

A L 3 7

7F laL, Kid ol drtayekB)eh Tl e 7t (C)o] Azt (Aol Bls]
A A tH(p<0.05).

Table 5. LA LA 0| & Fo3t AHANA FaraltupEd 3 712 o] 7} A A uk=Fa}
A= g3
A AW (g/bw 100g) Zad ol (cm)
Groupl)
EFP? RFP® 7 2] vt A% o3
A 0.70£0.17% | .03£0.27° | 0.16+0.04" | 124.347.29° | 23.14+2.80%
B 0.77+0.25 1.17+0.46 | 0.14+0.02%® | 128.845.79 | 25.97+1.79°
C 0.7440.17 1.03+£0.34 | 0.15+0.03* | 130.6+5.97 | 26.76+1.78°
D 0.88+0.23 1.2940.43 | 0.13+£0.02%® | 126.5+8.46 | 23.52+1.952
E 0.70+0.16 1.10+£0.34 | 0.12+0.04* | 125.0£10.90 | 23.15+1.522

Values are mean+SD(n=10).

Significant at p<0.05. ™ not significant
PAGLA Y 23), BEwa el 5%), C(EFwt 5%), D& 10%), BRI te} 5%)
2 EFP(epididymal fat pad): 7 2a3 <=
¥ RFP(perirenal fat pad): A%
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aAA ol Folg AFel A FxagtubE A ol7E ¥ AdE ko] mAs IS
Table 63 7Zo] FZe|~H=(TOZFHS nAHET(A)] Hle) TFagutEd 5943 7F
(©o] TAA Aol AAARE 2098 o #kaL, AT w55 7HH(E) Bue S
S = fFolgh ZFol7 A TH(p<0.05). AAAMTOTFZ-E BAA L 2Fol7} glo] F=raiywl
27 (AT AN DFus %A 7EE) ] vE] Z2F2 22%, 26% 8% =

Me ﬁi

2 5% A7 (C)o] A H
St}

:“;:

Table 6. LAY olE T AA A F=rayvk@d H7pAel7F 2R Adsieo] nlA]

= g
B (mg/g feces)
Groupl)
TC TG
A 5.04+1.13% 2.28+0.57N°
B 5.834+0.90° 2.56+0.64
C 6.05+1.71° 2.78+1.21
D 5.13+1.73% 2.4440.73
E 4.47+0.872 2.20+0.80

Values are meantSD(n=10).

Significant at p<0.05.

VAGA W 2, B(dwbaut 5%), C(E=a7vt 5%), DE 10%),
E(AH4 317 0E 5%)

cf) &¥k2lo]: TC(1.10+0.25" mg/g feces), TG(1.91+0.39% mg/g feces)
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oh ERAEE

g% N A= nX= G Table 73 o] A3 T7rol SA =S

#dE5EE D(1.07 ng/mL)o] tE a4 mtH7E(B, C, E)ol Hl8] EAH R =9k, 28
ZHARE 4z At JA wALgET Bu DI(6.81 ng/mL)e]l frolhAl &gkt
(p<0.05). &EIGA = A5 Dol TAASE FootA w8k, A, B, Ca+ ¥ EvF
of Lo = {Fo& Aol7} AAMTHP<0.05). BF FZHUHZ(TO¥ == Caol 7HE =9%aL,
ARkt 5%(B)et Dirol folstAl Yokt (p<0.05). ALE=(HDL)$ A8 =X e®(LDL)-=
P AHE5EE Ciol 7V =93, By Dito] §-98H4 wakth(p<0.05). =4 A HHTG)
T aAMYERTSY Ctel JPg Egka, dwtagtul 5% 7 B)ol skl wekth

AT A EFE BWl(Table 8) A2, dvpe=sl 51 dAas A3t Aol7)
T Bt Batol A 242h folshdl w7y tth(p<0.05).

Table 7. AW o]E FoIgt 3 HoA S uEdyriaol7 3 Adad, e 2
A A AELo nA= I (&49): mg/dL)
y | dEd | "w o
Group (ng/mL) | (ng/mi) gqg TC HDL LDL TG
A 0.81+ 3.69+ | 84.80+ | 75.30+ | 13.00+ | 9.50+ | 73.60+
0.13% 0.38° 8.77" 12.51% 2.05% 2,42 15.562
B 0.43+ 5.784+ | 86.90+ | 59.20+ | 11.40+ | 7.80+ | 57.00+
0.22b¢ 1.36% 7.78" 10.82° 1.43% 2.97P 13.76°
c 0.54+ 4.42+ | 88.20+ | 81.00+ | 14.30+ | 10.80+ | 73.40+
0.30b° 0.91% 6.12° 17.852 3.062 2.882 14.472
b 1.07+ 6.81+ | 96.20+ | 60.90+ | 11.30+ | 7.80+ | 64.80+
0.15% 1.172 10.48? 10.77° 2.11%° 1.55P 11.11%
B 0.24+ 495+ | 74.60+ | 73.70+ | 10.10+ | 11.10+ | 69.20+
0.15° 0.81% 8.13¢ 14.59% 3.21° 2.382 22.76%

Values are meantSD(n=10).
Significant at p<0.05.
DA ), BIYRELTRI5%), C(E7wt5%), D& 10%), BG4 L7-w15%)
TC: total-cholesterol(FZ & 2~ H )

HDL: high—density lipoprotein cholesterol(ZZ'd =X el S ¢ ~ €] &)

LDL: low-density lipoprotein cholesterol(*]'@

TG: triglyceride(Z4 A1)
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Table 8. JA|LAolE Folgh fAF oA FoayrtE L 7E o7 Aol vA= 9

3}

[e]

& A Z(CBC)?
1)
Group RBC WBC Platelet Het Hb
(x10%/40) (x103/u0) (x103/10) (%) (g/dL)
A 8.824+0.98™ | 8.61+3.27%® | 1193+403%® | 44.86+4.13™ | 14.50+1.23"
B 9.35+0.57 7.9242.54° | 1175153 | 48.04+2.51 | 14.75+0.62
C 9.05+0.80 | 9.26+2.50%® | 1408+133* | 47.514+4.95 | 15.39+1.21
D 8.9640.34 | 9.99+2.10%® | 1344+154% | 46.54+2.83 | 15.44+1.17
E 9.2440.23 | 11.01+2.85* | 1443+180* | 47.29+1.45 | 15.26+0.67

Values are mean+SD(n=10).

Significant at p<

Dagas: AR 2T), BAWTal 5%), C(E=37u}l 5%),
D(E=a71 10%), E(XM -1} 5%)

0.05.

2CBC: complete blood count(RBC: A&7, WBC: WM&, Platelet: 343

Het: SvfEA =,

Hb: A4,
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5. Ax g oF

D A7t Bt dES AFel7h gl
2) Ag7IbEct wpiEe Al Dol M AR askglan, Batak Ew (i, Aoy
7k 5%)& Akel7k glo] Wlsedh whi C(E=iaritet 5%)vhel freletAl 57k eH(p<0.05).

b 10%)¥ Ext (A atvh 5%)0] Bt (drtay vl 5%)3F Ci

AH ez wsieh(p<0.05).

4) AAGNM ARG A A A E(EFP)F AFF A E(REP) A= ZFol7h ASie. A4
TAE ER R A eh el AT (A A o) Bp SAlH 0= wolth(p<0.05).

5) /M oli= Abolzk §IaL, kiAol Bu(dwtaywhel Co(F=arrhel Awel s
el skl A AH(p<0.05).

6) wHALT FEUHB(TOTHFS Carel Avel Wd] 20%4%= o %%k, Exdl ¥
AR Aol7k AN P<0.05). THAFTEOIHFE Ctol AT Edtol ws) 2zt
22%, 26%74 5= ¥ 9ktt.

7D AT ded, B9 % e EE DE(EFFATE 10%)0] FAHCE fofaAl w%kal, B
T aLTEE 5%)0] f-o]SHAl Bk th(p<0.05).

8) 4% FTZUXHE(TO), AUE(MDL) % ALEAGNLDL)-ZHU2E & ks Ctol

=31, Bk Dol folshAl Wtk (p<0.05). $8ATG) s ATt Ciro

& =L, Baro] frefshl wkth(p<0.05).

9) drAES AdT, dvtEaz 2 daE Aok glola, METeh dagkes xR

B (drkaryel 5%)el M 2h2h fofshAl =AY Skeh(p<0.05).
6553t wAGA S Fodt A oA 4FEet AFIHAR, T, AARL 5% 74 ]
k JF ET (A Hlsl EEFe CE

& 3 THC)Ee] A 3T rH(E)

el mjE SAERL 2ol 7t 9A911<p<o.05), TGHHEFE Cwrol Awd Ewel M8l 242

22%, 26% =Stk FEARAZNT AAAYE 9 GRF ded, PEHG ks BT (R

Asgehel frefshAl waken, 4% ZV‘Z TC, LDL-ZH=HE, TGsE 3 HP79

i BE(ARtaTrhel A f2f Al woktk(p<0.05).
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1. 28718
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7HEB, C)¢]

i

e
A

U]

o

3

ole] @2 429~451 kcal/100g, A"

15.74~18.57%, 2ol d+ 6.95~8.29%% EMS
T alnh) B SAH 02 YdtH(p<0.05). 1

v 9
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Akl Bt 40% Y ok WS ti2d(A) Fod v ve-H 30% 3 7k
(©o] 7Hd BekaL, =44 30%H7HEE) o] 7HE Sk th(p<0.05). &3t
AIZEE S 9 H 7B, ©) Buh AT D, BE) $A4e2
ofstA w2 Ao YERtH(p<0.05).

g4 AdT FHFUSHETOsEE SHdEH@B0% el FoetA St

~ al
WA G (HDL) - 2~ H &5 = H(30%)°] FrelshAl sEoker,

rlr
ofol
Al
2
>
M

2. AP 0]g) Lubyy

FIAFE DT A ole] dFL 429~451 keal/100g, AW 16.01~19.47%, g2
15.74~18.57%, 3% 2.86~3.61%, &= 50.09~55.32% HHZ Yelth 2ol
ke 6.95~8.29%, Cadt#e 517.38~703.63 mg/100g, P¥#HS  438.86~525.93
mg/100g = YElGth $F23 gpetE S A9 AR SRS 7.5%% 7H(A)
o] thA Ekth. W, mA|Ao(D12492-diet)] DL 4057 kcal®Z YEFIT

Table 2. T AFELEH 7Aoo AAE

A2 o
Groupl)
A B C D E F?
A (kcal/100g)| 450 451 429 441 432 4057
FE(%) 8.26 7.74 9.61 9.96 10.26
A %(%) 19.47 19.03 16.01 18.86 16.82 34.9
o (%) 18.57 18.20 15.97 17.30 15.74 26.2
3 8(%) 3.61 3.38 3.09 3.27 2.86
S 3HE(%) 50.09 51.65 55.32 50.61 54.32 26.3
2] o] (%) 8.29 6.95 7.34 7.19 7.10
Z(mg/100g) | 703.63 637.54 517.38 636.12 535.25
2l(mg/100g) | 525.93 506.07 467.74 484.51 438.86

PAgE AFH T 7.5%), BEHEP99-H 15%), C(E=tv w91 30%),
D(F=A42E 15%), E(F=4d42% 30%), F(D12492)

PD12492(Ingredient, keal) : Casein, 80mesh(800), L-Cystine(12), Maltodextrin 10(500),

Sucrose(275.2),Soybean 0il(225), Lard(2205), Vitamin Mix V10001(40).
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7 83 AR

g3 X A3 A E(complete blood count) % dH-83184 (Prothrombin time,

PTT)¢] #AHHS Table 33 #t}.

Table 3. 8% A+ &4

Item Method Kit Maker Apparatus Model
Enzymatic Glucose
Glucose . Bayer, USA ADVIA ADVIA 1650
method Hexokinase
Cholesterol, Enzymatlc, Cholesterol Bayer, USA ADVIA ADVIA 1650
total colorimetry reagent
HDL- Enzymatic, | Direct HDL-
Cholesterol colorimetry | Cholesterol Bayer, USA ADVIA ADVIA 1650
LDL- LDL-
Cholesterol EIA Cholesterol Bayer, USA ADVIA ADVIA 1650
Lipase, GK, Triglycerides
Triglyceride GPD, gy Bayer, USA ADVIA ADVIA 1650
. reagents
colorimetry
Flow Cell pack, Sysmex,
WBC®B) cytometry Cell sheath Japan Sysmex XE 2100D
Electric Cell pack, Sysmex,
RBC(B) impedance Cell sheath Japan Sysmex XE 2100D
Electric Cell pack, Sysmex,
Platelet impedance Cell sheath Japan Sysmex XE 2100D
. Electric Cell pack, Sysmex,
Hematocrit impedance Cell sheath Japan Sysmex XE 2100D
. Cyanide free| Cell pack, Sysmex,
Hemoglobin Hb spectro. | Cell sheath Japan Sysmex XE 2100D
Prothrombin Neoplastine STAGO, Coagulation STA
. Clot based .
time CI Plus France machine compact
Coagulation
pTTY Clot based STA PTT STAGO, g . STA
Ab France machine compact

DPTT: Activated partial thromboplastin time

U Mg a3 2 AAE

Ago] TaH AdsES 1247 AAAIZ] & <kel(orbital plexus)Z5-E d NS 2 H 3}

of Aol Yo 1A A& A2d WAF & 2,500 rpmol A 10&E3F 4w 8fo
A= ZElegith 2dd @2 S4A 7HA -70Tel Basgith. Aol d § AF
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F 229 FF#|2H E(total-cholesterol, TC)¥} A AW triglyceride, TG) %& =73}
71 918} Folch 4™9] wle =4, nebsle] Ad JES 23 F BEAsA 1 g9 1+ 24
s 7‘3 Fate] A A2 % 50 mé cornical tubed] chloroform : methanol (2:1, v/v)-&< 6 m(<}
7T 2 mE 718 ¥ homogenizer (ULTRA-TURRA XT25, JANKE & KUNKEL GMBH &
Co., Germany)E AH&stol AAsHA d&str 1zt ] TANS A4l (1,000<g, 4C, 10%)
stof sz}l chloroform T& w4 ol&sdth. SAHAY S48 a5 10 wE 1.5 ml
eppendorf tubeel] #3d & fume hoodol|A 12A]7F H<t Z}"d?ﬂ?ﬁ A7l & 50 w0 methanolS 7}
sto] 8AIFTEE o 7)o a4l (ASAN Pharmaceutical Co., Ltd, Korea) 1.5 mE ¥iL 37T
water bathoﬂf\i 10827 ¥F2A]71 3 550 nmollA4] spectrophotometer (Spectronic 4001/4,

SHEE AT TC 9 HDL-C FA2 8159 500 u
S F3t fume hoodollA 24A13F &<t AAdE AlZD $ 50 pb Triton X-100 : chloroform
(1:1, v/v) 89S H7bsle] vortexdt & 450 b chloroformC. 2 3|4 sle] Zeko] 500 w7} %=
= 3 3 yortexsFth o] €4 10 wWE 1.5 ml eppendorf tubeo] 3+ F fume hoodol A 12
AZE AR ZSE & TCY 45 @4AlH (ASAN Pharmaceutical Co., Ltd, Korea) 1.5 mE 4

a1 37T water batholl A 527F WESA1Z] $ 500 nmolA FHEE SASATH

[o

FU

=
A=

Spectromc ' 20 genesys ™, USA)=

Bl TCe TG 33 =Aat7] 918 Folch 479 WS 54, ngste] (2 AR
o Axd BWHE gxpapdbe] A 7 % 1 g2 FH3F ¥ chloroform
& 10 mE F7ksto]  4TCeA 24413 AA]

2] (900%g, 4T, 1083 F FFAES FHsl 3t
T

C ¥ TG &5 AFsh
vl SAAE

SPSS program for windows version 15.0 (SPSS Inc., Chicago, USA)S o]-&3&le] 23
ANE AR o, B4 = meantSDE YERWHRIY Zb wo] Adghol tis] one- way
ANOVA #41 % Duncan's multiple range testZ ©]83}o] p<0.05 o]l oA FA

A4 Ansg
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4. 1843
7t SAFHY Holag

TA A 01(D12492) 5 e AE 17147 e AF, SAH, AoldH =S Table 49
2l AYMAAFLS 83.27~84.24 golal, AF17] F2A AFS 340.6~354.7 g, 4
SAFS 9.16~9.68 go& Apol&= gIUTE AoldFH =L 16.27~17.53g, Aol EE&(FER) >
0.55-0.58= JA] zfol= gl Aol A S A F (v ak5-H, dAEEH) s H7}
st A4 E AT, SAE, HoldH P Table 59 £l AdH27] T3A AT
506.9~536.6 g, 4EEAHEFS 4.75~5.20 g0 & 2}ol7} UL, Ao]AdFH =S 20.21~21.62
g, Aol E&(FER)S 0.22-0.242 =}Fo]7} gl o).

Table 4. 3A Aol Fol7t AF 9] FA, AoldHA=F, Asagol nxE 9F
(A317D)
cow’ | MG | | e | |
A 84.2445.41 | 341.1+£16.30 | 9.16+0.46 | 16.27+£0.64 | 0.58+0.01
B 83.60+7.48 | 354.7+17.98 | 9.68+0.26 | 17.53+£0.84 | 0.57+0.02
C 83.27+4.16 | 346.8420.27 | 9.41+0.47 | 17.14%£1.19 | 0.56+0.02
D 83.48+5.70 | 340.6+28.07 | 9.18+0.44 | 16.91£1.07 | 0.55+0.02
E 83.52+5.44 | 341.3420.34 | 9.21+0.49 | 16.80+£0.99 | 0.56+0.01
Values are mean£SD(n=10).
Dags: 281718 2AW20(D12492)5 FoI 3
FER(food efficiency ratio) = weight gain(g/day) / food intake(g/day)
Table 5. IAFAo]E Fogh SAFNA THAFELEH7IA o7 SAZ, AHolHFAF R 2]
olgfol wA= dF (28 27))
cow’ | TR e | |
A 341.1416.30°| 510.0+35.58™ 4.83+0.46™ | 20.21+0.41" | 0.2440.02"
B 354.7+17.98 | 536.6£37.24 | 5.20+0.41 | 21.43+0.82 | 0.24+0.01
C 346.8+20.27 | 517.7£38.46 | 4.88+0.58 | 21.62+1.41 | 0.22+0.02
D 340.6+28.07 | 506.9+43.27 | 4.75+0.30 | 20.44+1.23 | 0.23+0.01
E 341.3+20.34 | 509.0+35.81 | 4.7940.33 | 21.55+1.40 | 0.22+0.01

Values are mean*+SD(n=10).

"hot significant

DAY AES L 7oHET 7.5%), BES T3 15%), C(ESv 35t 30%),
D(Z=r 2 15%), E(F=4288 30%),

FER(food efficiency ratio) = weight gain(g/day) / food intake(g/day)
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. B71FA, AR R ZEdol

AA A0S Tk HAH A FHAFELH A o7 I FA, AAYF D Gy ol
X 93&E Table 63 £t} FFFAE dxTE(A)0] 2.97 go 7 TFdAZRTHMLB~
BE)ol 2.71~2.77 g Bt} FosA =da, AFFAE AT(0.33g)7 Ci*(0.30g)3tel 2l g
ZFol 7k AR THP<0.05). ¥} AAN-Al= zkol7b Atk AR =] 49 AgFiax o=
(REP)9} A 2 A AL =(BEFP) A= 2H2F 1.20~1.43 g, 1.03~1.19 go & zo]= QU
22 A A Zpol7h §lo] Carol tha #Skth /NMpel Aole dixw(A)e] 7MY A, T
T HEEH7E(B)o] AAEETD, Bl Hl& FoskAl AA3L(p<0.05), Kol Hol& o

7} iAot
Table 6. AA|W2olE FoAS AHANA IFHAFTEH7IA 17 A7 5A, AAGFA 2L
kel dold| mx]= F3F
Organ weight Adipose tissue weight Intestine
Group? (g/100g bw) (g/100g bw) (ecm/100g bw)
Liver |Kidney | Spleen | Testis | PRF EPF BAT Small | Large
A 297 | 0.33£ | 0.19£ | 0.30£ | 1.20£ | 1.12% | 0.06%x | 20.20%x | 4.36%
0.25° | 0.03* | 0.02% | 0.04™ | 0.25™ | 0.24™ | 0.01™ | 2.72° | 0.33"
B 277 | 0.31£ | 0.18% | 0.29% | 1.43£ | 1.14% | 0.05% | 19.19%£| 4.19%
0.24% | 0.02%° | 0.02 0.02 0.20 0.16 0.01 2.165 0.37
C 2.75%£ | 0.30£ | 0.19£ | 0.30£ | 1.28% | 1.13x | 0.06%x |17.66%x| 4.20%
0.17* | 0.03? 0.02 0.04 0.25 0.17 0.01 1.96% 0.33
D 271 | 0.32+ | 0.19+ | 0.30+ | 1.44+ | 1.194+ | 0.05%x | 16.90%+ | 4.34+
0.18% | 0.02%° | 0.02 0.02 0.19 0.18 0.01 2.37% 0.53
B 271+ | 0.31+ | 0.19+ | 0.30%£ | 1.31%£ | 1.03%* | 0.05% | 16.54%+ | 3.96%
0.20% | 0.02%° | 0.02 0.03 0.25 0.16 0.01 2.46% 0.37

Values are mean+SD(n=10).

Significant at p<0.05. ™not significant

Daeat: A a D 7.5%), B(EZ#u] 9916 15%), C(EZn] 9916 30%),

D(&=d 222 15%), E(F=d4 e
PRF(perirenal fat): 2173-%]4
EPF(epididymal fat): 323Fx| 8t

30%)

BAT(brown adipose tissue): Z2Xx]4q}t
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o BHE ADFE, dHE 2 AL

AA Aol S Fodh AFNA FHAFTETEH A A A wpATE B S A3
o A= &2 Table 73 2ot 8% FFUA2HS(TOTHFS S v 04 7B

mg/g fecesZ AT 7D, E)o] H+ 18.35 mg/g fecesol WA &

il

C)ol 3t 26.45

AR 2ol 7 A ATHp<0.05). TAAMTGR) T2 40.94~64.50 mg/g fecesHAZ & A4
ol Apol7F AL, T 30% % 7FH(C)o] ERTH(A)S e ofE Agy Hu B
WS B8 TGl o] it 40% T =& Aoz veiwth 38, 3 1Y HFit wpaze
nhE]g 2.72~3.49 go® xR (A T It 30%H7FE(C)e] 7Y wekal, A
28T 30% - 7HHE)0] 7 W dth(p<0.05). FE AR Fartv] 3 H H7E(B, C) Bk
AABDH 7LD, B)o] AR FostA wE Aoz Yeldth(p<0.05).

Table 7. 1AL ol E Folgh AHANA FHAFETEH I ol7 BHF Adws, mjdg 9

BB A gbel WX = G
Groupl) TC TG Fecal weight Transi.t time
(mg/g feces) (mg/g feces) (g) (min)

A 23.48+7.59% | 47.74+35.33" 3.47+0.48" 4118.13£125.50"
B 26.85+4.84" 40.94+17.79 3.15+0.26™ | 4134.89+74.84°
C 26.06+6.93 64.50+27.83 3.49+0.55" | 4150.70+89.60"
D 18.25+3.73° 45.70420.23 3.04£0.60™ |1764.70+153.95
E 18.45+3.06° 48.61+10.64 2.72+0.37°  |1767.30+303.81°

Values are mean+SD(n=10).

Significant at p<0.05.

VA% AR L7 S 7.5%), B(ES0 9518 15%), C(EFFv] 395 30%),
D(Z A2 15%), BE(ZF= 42T 30%),

TC(total-cholesterol): &Zd~H =, TG(triglyceride): S # 4%
2. 83 A3

aAA el Folgh AR NA FHAFELHIIA e EH AN ddwEd v A=
3 3& Table 83 #t}h 8% FFU2HZ(TOFEE 2F171(45)9] 68.90~75.90 mg/dL
J27]1(45)°] 52.40~62.50 mg/dLE T3¢t 30% % 7k (C)o]
F 30%% 7E(E)e] 7 EtH(p<0.05). A 17]¢ AF27]o TCHEE

=
hx=(A)S E3HsE Aol H 14 mg/dL(eF 20%) 748G 0 2l =X g (HDL) -2
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AaHEsEE 2317]d 23.80~26.30 mg/dL= x}om A, Ad271¢] 10.50~12.90
mg/dLE S+ 7] 391 30%H 7 (C)e] 7S whekar, AAEd 30%H 7t (E)e] 7Y ok
THp<0.05). 1719} A327]e] HDLEEE dx2v(A)S Eshst AgatolA Ho 13
mg/dL(¢F  54%) ZAstgt. AEEAGES(LDL)-FHAHEsEE  A317](6.70~7.40
mg/dL)2F 28 27](5.60~6.38 mg/dL)&t A7 F2ol3k 2fol= UAAR, 2179 Y
2719 LDLE%29 ZAaALE AARDHD, B)o] it 15%2 2 (A Tat¢n] 39
o(B, O)d vl o = 1 z;@a},iu} FAARHTG) s 5 Ad17]9 145.5~183.3 mg/dL
71el 69.60~93.90 mg/dLZ F=3#1 -t 30% % 7F-(C)o]

s %9}1, A 2] 2k 30%%7}3 E)o] 7Fg Wkth(p<0.05). Ad17]eF Ag27]9] TGeEe
A3 3t Ao A= 86~110 mg/dL(51~60%)° 2

b g 2a(A)S R
& F9 FAAE UEIY FREY s Ee AP171(45)dd 137.1~148.1 mg/dL, A¥27](4
F)oll 93.70~111.3 mg/dL= AFwtztel Zfol7h glolth. AF171¢F H327]¢9 ddses of
2T (A)S 23S Aol A Hit 40 mg/dL(SF 22%) 7FAeal, A, Bt 2 D] i
AE7t Eokth @, M E(Table 995 HW HIFF(red blood celDE= 8.08~
8.23(x10%/ut) = W28kl ar, ® & 45 (white blood cel)e 6.47~9.61(x10°/u) = &= v] 1}

U 152 7FB)H Fo v 39 30% - 7FH(O)7 7238 Aol 7t A A THp<0.05). 3
B T2 X (Het)e 44.02~46.39%, M 2x(Hb):= 15.03~15.64 g/dL, 2 (Platelet)S
1096.1~1218.7(x10%/ut) = A&7+ ol 7F §lith.

Table 8. 1AWA|(AY1I7NE Fold AFoIA FHAFRLTH/Iol(2F27)7t B4

I s v x= 9 (&9 mg/dL)
G Y TC HDL LDL TG Glucose
rou
P50 | 2nd | 1st ]| 2nd | 1st | 20d | 1st | 2nd | st | 2nd
A 68.90+ | 55.75+ | 24.60+ | 11.38+ | 7.00+ | 6.38+ |167.9+ | 81.75+ | 148.1+ | 101.6+
6.74% | 6.52% | 2.99% | 2.07%° | 0.94" | 0.92% | 46.19%| 15.95%® | 8.46™ | 10.4™
g | 73:50% |58.204 | 26.304 | 11.90+ | 6.70% | 5.80% | 181.6% | 79.10% | 137.14 | 93.70+
5.36 | 10.58%®| 2.83 | 1.66® | 1.06 1.48 | 75.10 |24.16%®| 10.67 | 11.57
C 70.10+ | 52.40+ | 24.70+ | 10.50+ | 6.80+ | 6.00+ | 145.5+ | 93.90+ | 138.3+ | 105.1+
6.98 | 5.30* | 3.89 | 1.18* | 2.04 1.05 | 48.25 | 30.34" | 14.87 | 7.69
p | 69-10%|57.90% | 23.80+ | 11.70% | 7.10% | 5.60% | 183.3+ | 73.10% | 145.1% | 98.40%
9.41 |12.78%| 290 | 2.54%® | 0.99 1.26 | 32.32 [17.98%®| 9.13 | 13.41
g | 75.:90% | 62.50% | 26.104 | 12.90% | 7.40% | 5.90% | 161.74 | 69.60+ | 142.3% | 111.3+
10.00 | 10.73° | 3.57 | 242" | 1.65 1.10 | 41.26 | 16.08% | 8.18 | 16.57

Values are meantSD(n=10).

Significant at p<0.05. "hot significant

DA AF R 7.5%), B(ES 9 15%), C(Em] 9H 30%),
D(Z=A 2w 15%), E(Z=42E% 30%),

TC(total-cholesterol): FF#d~H & TG(triglyceride): F/d A%

HDL(high-density lipoprotein cholesterol): IL'H =X ¢hill S| 2~ ]

LDL(low—-density lipoprotein cholesterol): A& =X gt ¢ A€ =

O+

i
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Table 9. IALAolE Folgh AFo A FxAFEEH A 7F FAEFd mA= 4

Group? RGBC WBC HCT Hb Platelet
(10°/1) (10%/ ) (%) (g/dL) (107 0)
A 8.15+0.30™ | 7.32+1.68™ | 46.39+2.90™ | 15.59+0.69™ |1037.0+£252.65"
B 8.08%£0.57 6.47+£2.72% | 45.894+3.27 | 15.09£0.90 | 1123.5+257.86
C 8.22+0.35 9.61£3.77" | 44.02+1.24 | 15.03+£0.58 | 1108.8+£194.27
D 8.231£0.39 9.1942.72" | 46.02+3.15 | 15.64+0.88 | 1096.1+137.73
E 8.18+£0.40 8.73+£2.03" | 44.78+1.98 | 15.284+0.67 | 1218.7+£99.61

Values are meantSD(n=10).

Significant at p<0.05. ®™not significant
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a8 3. T=8AFH) T wokE 2 FuH($)¢9 Monacolin-K A 2ulE 13

% Monacolin-K 3% A& AlASHH] &> AH a9w7l 2,123.54 £68.84

mg/kgi 1 =S S yehgded, izl dulol s oF 1.4 w) ¥ g
= YUEHNS. AH ?“}'E Sagabell Hla] HAAF R L S YEhAL,
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3 e e UEdds (£ 2)
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¥ 2. 191 el ZF Monacolin-K 3% (mg/kg)

W% U5
EESE
10 day 20 day 30 day
ol 56.65+6.35 734.25+15.74 1,518.63+65.17
el 126.68+12.35 715.68+35.21 1,547.65+38.71
HH e} 214.28+18.27 852.69+28.92 2,123.54+68.84
AAAA FaTel 345.57+20.93 1,255.35+68.94 1,388.36+54.28
AAAA dHIFA} 267.98+8.25 887.14+45.82 1,712.54+96.74

ZEANA sav0r FEAZ EEAo}

FI0Y 32 170

ZEDT0L + A0 FAYAH FaP0r  BERHA EuHao}
+30| +$0|
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aFrt P kS
10 day 20 day 30 day
] 56.65 .35 73425 45.74 1,518.63 65.17
(fg?_i; @) 185.68 41.25 685.68 53.33 1478.54 25.69
f% U]u} +En) 65.63 40.89 614.57 0547 1,508.51 4532
(< ’%%?;;f— ) 214,58 4587 895.37 42.28 1,915.68 £5.25
fgﬁ;@ ) 8958 €2.37 84536 57.14 1,752.35 8547
%ﬁ ﬂl? ;11;;? i 195.67 21.63 598.57 £6.85 1425.68 24.10
%ﬂ% ﬂl? fi]ﬂ%ﬂ} i 115.64 4451 618.57 06,87 1,478.69 60.24
;_ﬁu% qu? f—fiiz{ * 185.69 42.35 71458 41.05 1,685.74 23.85
(_:@f) qu? j‘i Tﬂi?ﬂ} i 85.24 045 586.64 £2.34 148754 74.68
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i 4. #vl 500g 7 arrekel Aok HlE (1/10~5/10)
A ul(g)/ % U5 (day)
FEH(g) 7 13 16 21 24 29 34 38
Control
_ 31357 | 6243 | 77148 | 108092 | 131153 | 1337.67 | 1417.33 | 1435.89
(87 500g)

500/50 35541 | 73799 | 113805 | 128649 | 1271.61 | 1729.63 | 2061.19 | 2035.87

500/100 401.25 | 878.71 935.63 | 121397 | 134413 | 1931.28 | 2161.26 | 2160.72

500/150 329.25 | 75214 97036 | 1270.07 | 1417.84 | 1778.68 | 2069.77 | 2139.33

500/200 390.39 | 954.98 | 1117.55 | 1385.04 | 1447.03 | 2109.06 | 2282.38 | 2256.52

500/250 385.00 | 852.73 | 104144 | 1387.81 | 1580.89 | 2055.06 | 2140.16 | 2238.90
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Maonacolin-K comtent {mgfkg)

13 18 21 24 28 34 38

uf o 21 (day)

#An] 500g T aTwke] ARG vE. aekE Hrkek BE AT dnwk ek
AgFtoll H]E ¥ monacolin-K %S YEMY., 2% dv|:a+vpe] H]Eo] 5:2
T 5ilolA 7 =4 YERE
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3 5. @w 700g T argekel ARk Wl (1/10~5/10)

A rl(g)/ % U5 (day)
FEH(g) 7 13 16 21 24 29 34 38
Control

_ 33546 | 74898 | 1041.35 | 1187.67 | 133697 | 1407.35 | 146246 | 1502.05
(&7 700g)

700/70 365.83 975.04 | 1194.49 | 1367.99 | 1440.08 | 1942.87 | 2037.22 | 2059.18

700/140 3155 | 1025.03 | 1318.27 | 1343.89 | 1540.75 | 2067.57 | 2289.63 | 2310.84

700/210 4193 942.04 | 1285.71 | 143216 | 1499.82 | 2013.13 | 2153.99 | 2230.29

700/280 472.26 917.86 | 1083.98 | 1468.25 | 1632.32 22394 | 220514 | 2235.21

700/350 457.94 | 1109.99 | 1339.72 | 1463.21 1786.6 | 2399.19 | 2456.89 | 2639.21

3000
g 2500

2000
E == Control
8 1500 - 700/70
a
E =—dr—700/140
S 1000
E ————T00/210
5 500 ==700/280
= == 700/350

D’ 1 ] ] 1 1 1 1

13 18 21 24 29 34 38

uf % 22-r (day)

28 6. dv 700g B ek AAw Y vl g agwE HUEEE BRE AE 7 dnlgk bk
st AgFo] H]d] =<2 monacolin-K 35S UEY. % dAv]:aitake] HlEo] 511
oA 7HE =2 sheFes YERE
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E 6 NYLE L GHE BPol W FEYE FF B4
iy L Hlj ok MVA MV MK
(day (& CT/F=E %) (mg/kg)) (mg/kg) (mg/kg)
Z:]_7]/\] 1
30 /}'1) 884.5 552.4 1436.9
Z:]_7]/\] 2
21 7 /80) 595.6 466.4 1062.0
HjOF A 1
(25/50) 612.4 4954 1107.8
Z:]_7]/\] 1
30 /;'1) 1224.7 975.1 21998
Z:]_7]/\] 2
25 7 /80) 712.5 528.7 1241.2
HjOF A 1
(25/50) 759.2 553.6 1312.8
Z:]_7]/\] 1
(30 /}'1) 1557 4 1125.8 2683.2
Z:]_7]/\] 2
36 7 /80) 1042.9 887.7 1930.6
A 1
(25/50) 11254 852.8 1978.2
ERE R
R T m4T| 2] peora
|:|1 HH O ksl
2600
€
o
£ 2000 -
“‘ﬂ
3‘1:']] 1800
v
£
=]
g 1000
=
2
500
|:|. [
25 day 36 day
Bl OF e ==
S 7 MR L EE B0 B FEAR $F B4 Fawe A% 4%
ol &% 30T, F% 71%N 4 monacolin-K $tH#% =7 YEE
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R 7. FFE AEGO e AR T B
ujoF A4 HEH MVA MV MK
(day (mL) (ppm) (ppm) (ppm)
100 996.5 845.6 1,842.10
20
150 10125 916.4 1,928.90
100 1,124 50 912.6 2,037.10
27
150 1,178 40 987.3 2.165.70
100 1,467 50 1042.6 2,510.10
35
150 1,458 40 1087.3 2 545.70
Oziz==F 100mL
3,000.00 | R
: B ===k 150mL
2.500.00 |
£
S 200000 |
':H_E 1,500.00 |
b
¥ 4,00000
=
2 500,00 |
a2
s ; ;
2 0.00
20 day 27 day 35 day
ufjoF 2o
a9 8 FEE AEYOl we FEAR I B AT TR WEdST) Aol
T AR o] S B, HE uidLQl 359 243 monacolin-K g
Fege nold 2e
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Hl SR == 36

MK
(mg/kg)
1012.2
1053.9
1083.5
1354.6
1449.2
1794.8
1744.6
1853.0
2630.9

—— B ofgd = 18
- H R = 26

MV
(mg/kg)
3575
366.4
381.4
487.2
4925
689.4
697 4
727 4
1076.8

654.7
687.5
702.5
867.4
956.7

MVA
(mg/kg)
1105.4
1047.2
1125.6
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E 9. FFmTre] wWFAFe] wE FEAE FF 24
EET. v oF A monacolin-K 3 (mg/ke)
10 day 15 day 20 day 25 day 30 day 35 day
LA 56.65 175.65 234.25 278.59 354.32 371.21
3 nj 126.68 524.65 715.68 1,284.57 1,518.63 1,536.48
5 a19m} 214.28 596.34 852.69 1,427.65 1,547.65 1,612.47
s By Bl 345.57 78547 1,255.35 1,756.35 2,123.54 2,207.84
AAAA
= 3 232.67 42258 754.65 1,125.54 1,388.36 1,362.68
A A7 267.98 457.84 887.14 1,352.47 1,712.54 1,767.71
AW 7 : 57. : ,352, 712, ,767.
2500 : e |
o =i 0|
eé:r_:mn | ==de=s§ J1opmf
= _-”_-E‘E _1=2af
= —t=mzHY F oot
£1500 | —e-p=mH == 7o
3
* 1000
p=
g
C 500 -
L]
=
EI 1] 1} T 1 T
10 15 20 25 30 35
Bl %F &i=r(day)
% 10, Fwagtebe] wigd el mE FEAE 3 AL Swaiaake] A ek
Z7}842 monacolin-K &% Z71slgl o1 30~35971e] SaAdi 3hek

[e) o)k [e)
2> JA] U

T
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E 10, AU EG R NgAre] B FEAE dF B4
Hlt’gk Monacolink 33F (mg/kg)
[e]
Wl m s | n | B 5|8 || |n|x |y als
0717- | 78576 109531 [12564 15578 1182417 (195438 06769 12713 (120827 (8443 (135562 | 23967 PAZLOA a5 43971
0905|7963 | 6139|7291 | *556 <1367 | 0315 <4290 [ 6890 | 27675 7169 2631 | 22918 | 4551 |=6783 | =289
H]i’gk Monacolin-k 3+ (mg/ke)
[e]
TN A IR T 7 B G A O U < T I I A B R 1 O A 0
ob | 457 32664 | 4695 81267 99155 (108369 (121784 (131397 [150774 (168666 (172435 (173157 (198708 POTL17 09078
+631 | 1308 22216 | 3246 3210 22942 | 65,65 | 23462 | 2828 |=63.67 |+2871 |£2771 |=7065 | 23794 |+1505
Ok 132787 48967 | 2065 10588 hiosor hagors s fi7saet (191710 foo7sa posast 26 przsen 39535 astor
23012 | =505 | 1M |19 | sse7a | 3480 [ 3863 | <4460 [ 3864 | 3675 | 23600 |10 28079 [ <1689 | <8508
Al a000 B. 3,000
% 2,500 W % 2,500
Jg 2,000 T E 2,000
£ =#=Lot No.0717-0805 £
E 1500 E 1500
W Q
¥ 1000 A ¥ 1000 - 24-0619
3 ( = =#=Lot No. 0731-0922
§ s 8 s
E E
g n T T T T T T T T T T T T T T ; 0 T T T T T T T T T T T T T T 1
M1418 2123262828 313330373841 43 7 89 111419171921 232527 28 31 36 40
qo.lgf'a.(m) '1‘-‘%4“(&}')
F 10, AvEF Foargrbe] wjgdel e FradE 3 24 A B A8 2R Y
U 369 FH-E monacolin-K &% F7H&o] A4 Fken A AdTe A5 40
A3 % FERAY gl g dadsls
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3}

2. Monacolin-K 1138 Z=k315ulo] o= 4AkA) A

A

Sake] PR T
O ;ivist AN 122 £

<

7}.

100mL

= -
HEsEs

IS5

O &=

o
)
oK
=
E
Nfo
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00

O

lkg A o} 121°ColA 1A17F E+

el Monacoling-K 3,000mg/kg ©|%
Monascos pilosus FNP1-5 305-9
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3% % monacolin-K & 77 2] I AHA BWE S 9
‘Care in castle' A3 A& 2 55 €5, 'Care in castle' Circulation (<}
Antiaging (:=3}4%]), Reforming (A& 714), Energy ()& %Edle gojEe
S =2 monacolin-K9| 7|s4d& Zd3st™ olF o]&sto] Uzt A%}S A7IH +
A3t o] 1 ojwl AWoME AANILA = (P Tl o] AV TAES
o gxd (2" 17)
ST 1xey o

d & 10.7kcal

HsoE 235

w2 Og

A Og

UJEF Omg

Monacolin-K 6.8mg

a9 15, F=adE AAE (A)F % A TqFF (B)

300mg &<
1

o]&3k 11

7] ko) B shael A 2y

AAES ol8ate] A d

2
1=

=
[6)

=]

%l Monacolin—-K

500mg &<

16. T=3le A=

% monacolin-K 3§ A74752E A AZ 7
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Red Yeast Rice
Poswder

A AEF FH
- 60g (500mg x
Q2 3
&% 30g x  30=E(g)/set 120capsule)/set
Monacolin-K 14 13 1% HFHA 6.8mg 19 13 4985 AF A
AR F A 45mg
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VI Q7SN £RF A9 PR

1.

O

st &A1Y Ad 1 0.8/kg/d (60kg’del7]E, T AFH™ 48g)
[e)

= 5]

FA HDLZH2HE ¥ & ZEl=EHE H7F 86% #astdlon, FA-8-2 A& s XA
o}

P

rU
o
9
off
(2
—
o
l
—
—
X,
filo

o
=
U JAADGAE A3} @ A AT F5E ol H
o2 Algst A3 A AL (p<0.05) 4, FU2HESHF 17.52%43 4, HDL-Zd 2~

HE 3.0% 57}, LDL-ZF#2=HE 17.06% 74

2. k=4 Tw Ay

O ¢x 98 4z LDL-C, &= ZY2"HZE (TC), tirglycerides(TG) %

apolipo—protein B9 A a¥E YEld (Efficacy and safety of Monascus
purpureus Went rice in subject with hyperlipidemia.)

A¥A¥ LDL-C, TC, TGS dAg 74 avs yepdo] uxd3e e gyt
= Aow &% (Chinese red yeast rice (Monascus purpureus) for primary
hyperlipidemia: a metaanlysis of randomized controlled trials.)

T F=Eo FikstE o] BHASH W@ avs yElY daw 94 an
B} (Studies on the functional properties of red yeast rice.)

o FojFtoA detitsl @35 YERY (The relations between antihypertensive

il

1

effect and r—aminobutyric acid, mycelia weight and pigment of Monascus.)
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Development of vacuum fried snacks and
restructured frozen products using sweet potatoes
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Table 1. Basic formula of restructured fried sweet potato for establishment of the

optimal pretreatment method

Sweet potato

Potato flake

Water Total

Sucrose

Alginate

puree

Formula
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Table 2. Formulas of restructured fried sweet potato for establishment of the optimal

condition for the rheology control of puree

Sweet Potato
Sucrose  Alginate CaS04 Water Total

potato puree flake
Formula 1 85.37 4 4 0.5 0.13 6 100
Formula 2 84.87 4 4 1 0.13 6 100
Formula 3 84.75 4 4 1 0.25 6 100

(@) :vk FA R ANY HAY olshery 54 B

2)

d7Ak ) SabEo] HUMRES dElste] Az agtul Yo 54 debd e 25T
2 AA¥ rheometer (AR1000, TA Instruments, USA)2] plate-plate system(&7d: 4 cm,
ZHA: 500 m)= ©]83le] 3% strainl A ZFF(frequency, o) 0.5740 rad/sec H<2lol A

A4 ¥A E(storage modulus, G), ©4 B4 E(loss modulus, G")& =43t}
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Table 3. Formulas for manufacturing of restructured fried sweet potato

(%)
_ Potato Egg a-Corn
Alginate CaSQ, Puree flake Sucrose ] Water Total
powder  starch
Control 1 0.25 85 4 4 - - 6 100
Egg 2% 1 0.25 83 4 4 2 - 6 100
Egg 4% 1 0.25 9 4 4 4 - 6 100
a-Starch 2% 1 0.25 83 4 4 - 2 6 100
a-Starch 4% 1 0.25 9 4 4 - 4 6 100

(W B4 AR, AR 247 ° B
A7) Wt BAE gos 4
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7h wagek AE e B Az
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Cooked, pureed sweetpotatoes

U1t Z, Alginate

X 24013, 29, A2, s ‘

First stage mixed puree

Cas0, + 2 — ‘

Second stage mixed puree

4

Molding

4

Baking

Fig. 1. Manufacturing process of restructured roasted sweet potato
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Table 4. Moisture and oil content of snacks prepared from various sweet potato

cultivars by different oil frying methods

Cultivars Oil frying Moisture content (%) Oil content (%)

Atmospheric frying 2.7x0.0a 21.6£0.5a

Sweet potato
Vacuum frying 1.2£0.2b 10.1+1.3b
Orange-fleshed Atmospheric frying 2.6%+0.2a 24.6+1.9a
Sweet potato Vacuum frying 1.2+0.0b 11.5+0.4b
Purple—fleshed Atmospheric frying 3.1+0.1a 25.3£0.9a
sweet potato Vacuum frying 1.4+0.1b 12.4+1.3b

Values with the same letter in the same column of the each row are not significantly different

by Student ¢-test (p<0.05)
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sweet potato
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i |

Fig. 2. Pictures of snacks prepared from various sweet potato cultivars by different oil

frying methods.
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Table 5. Color of snacks prepared from various sweet potato cultivars by different oil

frying methods

Cultivars Ol frying L a b
Atmospheric frying 53.4+2.5h -3.2+0.3a 25.9£1.3b
Sweet potato
Vacuum frying 63.2+2.7a -45%+0.5a 31.3x1.9a
Atmospheric frying 54.7+1.6b 0.9+0.2a 40.2+1.2b
Orange—fleshed
sweet potato )
Vacuum frying 70.0x1.4a -0.6+0.0a 50.0+0.5a
Atmospheric frying 16.3%£2.2a 15.7+£0.5a 0.3%£0.1a
Purple—fleshed
sweet potato )
Vacuum frying 20.8+2.8a 15.2+1.4a -1.6+0.5a

Values with the same letter in the same column of the each row are not significantly different

by Student t-test (p<0.05)

800 = Vaccum fried

@ Traditional fried
700

600

500

400

Harduess(g)

300

200

100

sweet potato Orange-fleshed sweet Purple-fleshed sweet
potato potato

Fig. 3. Hardness of snacks prepared from various sweet potato cultivars by different

oil frying methods.
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Alobd gheFe] 749 Ay a1wke] 341.2+£11.6 mg%ol Al A9 A 65.4£1.0 mg%h, TAF+2
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Table 6. Total carotenoid and anthocyanin contents of snacks prepared from wvarious

sweet potato cultivars by different oil frying methods

Total carotenoid Total anthocyanin
Cultivars Oil frying content (mg%) content (mg2%)
Non fried Fried Non fried Fried
Atmospheric frying 8.6+0.1 1.8+0.0a
Sweet potato ]
Vaccum frying 2.3£0.0a
Orange—fleshed  Atmospheric frying 26.20.3 8.0+0.8b
sweet potato Vaccum frying 13.8+0.6a
Purple—fleshed ~ Atmospheric frying 341.2+£11.6  654+1.0b
sweet potato Vaccum frying 289.8+2.6a

Values with the same letter in the same column of the each row are not significantly different

by Student ¢-test (p<0.05)

Table 7. Sensory evaluation for snacks prepared from various sweet potato cultivars
by different oil frying methods

Cultivars Ol frying Color Flavor Taste Texture  Overall
Atmospheric frying 5.0+£0.8b 58+f14a 6.9x1.0a 7.1£06a 69£1.0a
Vaccum frying 6.0x1.6a 6.0£09a 5.8+09b 54+1.1b 56=0.7b
Orange—fleshed Atmospheric frying 5.8+1.0b 51£1.1b 6.0+0.8a 6.38+0.7a 6.6£0.7a
sweet potato Vaccum frying 65+09a 6.3+14a 6.6+12a 63+15a 6.4+1.3a
Purple-fleshed Atmospheric frying 4.3+1.2b 56+1.5a 53+l1.7a 64+1.3a 6.1£l.2a

sweet potato Vaccum frying 54t14a 59+1.0a 55+1.3a 6.1+1.2a 5.3+09b
Values with the same letter in the same column of the each row are not significantly different

by Student t-test (p<0.05)

Sweet potato
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Table 8. Sensory evaluation for vacuum fried snacks prepared by different blanching time

Overall
acceptability

Blanching

Appearance Taste Flavor Texture

time(s)

5.7+0.5 6.6+1.1 59+09 56+0.5

7.4£1.0

30
60
90

6.7+1.0 6.6:0.8 7.3+05 7.4+0.5

6.7+0.8

6.1+0.7 6.4+0.9 6.6+:0.8 6.6+:0.8

7.0+0.8

5.9+0.7 6.4+1.0 59+09 59+0.7

7.1+09
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Table 9. Sensory evaluation for vacuum fried snacks prepared by different steeping sugars

Overall
Sugar Appearance Taste Flavor Texture acceptability
Maltodextrin
+ + + + +
(DE 5) 6.4+0.5 5.1+£09 5.9+09 6.1+04 5.1+09
Maltodextrin
+ + + + +
(DE10) 6.9+0.7 5.7£0.8 6.0+£0.6 6.3+0.5 5.7+0.8
Maltodextrin
+ + + + +
(DE 14-20) 6.7+0.5 6.4+£0.8 6.0+£0.6 6.9+0.9 6.1+0.9
Glucose 6.3+0.5 7.1+£0.7 6.1+0.4 6.7+1.1 6.7+0.8
| Fructo 6.9£0.4 7.4£05 6.3£0.5 7.1£0.9 76£0.5
oligosaccharide
Sucrose 6.7+0.5 7.0£0.6 6.1+0.4 6.9+0.7 6.9+0.7

M 5w EEE ded see Seudl 44 $ASEE A4e) g5l
% Z

WA slicesE &= 20, 30, 40 °Bxe] ZZE 2o SHdoA 247 FoF HEd & 7
HrEete] Az gtk 29 AsH IS AAE A= Table 109 2ok &3, gFollA
= 30, 20, 40 °Bx A9 &A= YE

$ 3k 2Ao] ARG Fe] Fupo] ol WY whAA

Yol ML 40 “Bxe] A5 welE nPr Aol AFES Fof APl ol WP v

Yol YT o} A7 e Aoz Amdth wel F$ 30, 40, 20 °Bx®] #H= 30 *Bxrt
(3]

Table 10. Sensory evaluation for vacuum fried snacks prepared by different concentration

of fructo oligosaccharide

Conc. of fructo Overall
oligosaccharide (°Bx) Appearance Taste Flavor Texture acceptability

20 7.0£0.6 6.0£0.8 6.0£0.6 6.4£0.5 6.0£0.8

30 6.9+0.4 7.6+0.5 6.1£0.7 7.3£0.8 7.6+0.5

40 6.7+0.8 7.0+0.8 5.9+0.7 6.0+0.8 6.6+0.8
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Table 11. Sensory evaluation for vacuum fried snacks prepared by different steeping

time of fructo oligosaccharide

) } Overall
Steeping time (h) Appearance Taste Flavor Texture .
acceptability

0.5 6.1+0.7 6.3£1.0 6.1+0.7 6.6+0.8 6.4+1.0

1 6.3+0.8 6.6x0.5 6.1+0.7 6.6+1.0 6.6x0.5

2 6.6+1.0 7.1+0.7 6.0+0.8 7.1£1.1 7.320.8

3 6.1+0.9 6.9+0.4 5.7£0.5 7.0+£0.6 6.9+0.4

b x4 24

49l Aol vpehbx @gkov] Lt BAF A1l 3185

15 fe) = L =
Uit olE AAE e BAA Ate] L= mpul sde] o we M AthE 3
1

Table 12. Changes in color of vacuum fried snacks prepared by different pretreatment

conditions

Treatment condition L a b
30 60.3+4.3 -24%1.5 41.6+3.6
Blanching Time 60 65.0+3.8 -2.7+2.0 41.2+6.4
(s) 90 58.3+5.6 -2.3+1.0 40.1+3.5
120 56.5+3.7 -1.8+0.8 39.4+3.3
Maltodextrin (DE 5) 60.0+3.8 =2.7+2.0 41.2+6.4
Maltodextrin (DE 10) 60.8+4.1 -2.9+0.8 41.9+3.0
Sugar Maltodextrin(DE14-20) 65.9+3.0 -2.6+0.9 41.4+5.2
Sucrose 66.8+2.3 -29£1.3 45.0+4.4
Glucose 63.2+2.6 -2.6+0.8 40.2+3.4
Fructo oligosaccharide 66.1£3.8 -29+1.3 42.2£5.1
Cone. of fructo 20 66.0+2.8 -1.5+1.6 41.7+4.0
oligosaccharide 30 66.3+4.3 -29+1.2 44.8£5.1
(°Bx) 40 66.1+3.8 -2.9+1.3 42,251
Steeping time in 0.5 67.2£4.1 -21%+1.6 44.0£2.7
fructo 1 66.9+4.5 -2.6+19 42.2+3.8
oligosaccharide 2 66.3+4.3 -29+1.2 44.8£5.1
(hr) 3 60.3+2.7 -1.2+2.0 45,7+5.3
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Tup 2Ho] oFs| A a1 FAld ©slET g ARt

A e fFEE dEHE EAstRR 249 FH7F gA dojd AoR dAdHnt B FHRE
gt A FAge] e Ay, 2gE SEay, =S A agvt | ea
10294298, 10174249, 9244232 goz AUEAze LEAAEHAS Hg s -~
767+t151(DE 5), 715+64(DE 10), 745+153(DE 147 20) g Rt} &2 S Yedde=d,
ol Aol A2 FRIF Al EAF BH Bk agul 2 gA TSt dojd &
Ao dadEth FEE(20, 30, 40 °Bx) TE jaudgd FAste] A
A7t ZkzF 699+128, 8834200, 10174249 go & F¢] w7t F7les
= & o

HERigien ol A Bl Sk SEES ik 2

7

Table 13. Changes in hardness of vacuum fried snacks prepared by different

pretreatment conditions

Treatment condition Hardness (g)

30 794+153
_ _ 60 767+151

Blanching Time
90 6911214

(s)
120 647+120
Maltodextrin (DE 5) 767+151
Maltodextrin (DE 10) 715464
Maltodextrin{DE14-20) 745+153
Sucrose 1029+298
Sugar

Glucose 0924+232
Fructo oligosaccharide 1017+249
20 699128

Conc. of fructo
) ) o 30 883200

oligosaccharide (°Bx)
40 1017+£249
0.5 693+133
_ _ _ 1 820+198
Steeping time in fructo
) ) 883200
oligosaccharide (hr)

3 1014+£206
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o2 7o War gIARE 1ol Zkzk 365.3, 3156.3, 298.5 mg/100 go& HAS HATt A
oy Ao E yeh EWHA D EWA Agbo] QtEAoR dhgke] I FF}S mHE &
Adom i3zt S E 747 86.2, 81.5, 79.4, 77.1% °F7F FAdE AR YElwt. ~FH
A 39S wol=(Fig. 5) AHgAzte] 2, 3, 7, 10822 Zojgo| ulg} & tEAJobd &
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M Huhe EW@A AEs o tEAobd 5 A7 o & Ao E YER
& wjo] ol o3k g ErF ofy et &4 Add oF AHE T FFS v
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87.6, 87.0, 87.3% % A< o7} QoS <o = At}
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Fig. 4. Changes in total anthocyanin content and antioxidant capacity in purple—fleshed
sweet potatoes prepared by different blanching time
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Fig. 5. Changes in total anthocyanin content and antioxidant capacity in purple—fleshed

sweet potatoes prepared by different steaming time
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Fig. 8. SEM of vacuum fried snacks prepared by different heat treatment and sugaring

conditions
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Table 14. Physicochemical properties of vacuum fried snacks prepared by different
heat treatment and sugaring conditions

Total
Color _ _
Hardness  anthocyanin Soluble solid
L a b (g) content (g/100g)
(mg/100g)

Blanching —
Sugaring in
atmospheric
pressure
Steaming —
Sugaring in
atmospheric
pressure
Steaming —
Sugaring in 21.5%0.8a 134+14a 0.07+02ab 7059+91.7b  183.4+11.2a 11.2+1.2a
vacuum

193+2.5a 14.6+2.1a 048+0.2a 883.0£20.0a 97.1+5.7b 11.6+0.8a

221+11a 149+21a -011£0.2b 7835%92.0ab 128.4+10.5ab  10.9+1.5a

Table 15. Sensory evaluation for vacuum fried snacks by different heat treatment and
sugaring conditions

Overall
Appearance Color Taste Flavor Texture .
acceptability

Blanching —
Sugaring in
atmospheric
pressure
Steaming —
Sugaring in
atmospheric
pressure
Steaming —
Sugaring in 6.5+1.2a 6.4+1.7a 7.4+1.2a 6.8+1.3a 7.3x1.2a 7.8+0.7a

6.3t1.4a 6.1+1.6a 6.3£0.7b 6.4t1.1a 6.5£0.9b 6.1£0.8b

6.6+1.3a 6.5t1.2a 7.3t1.3a 6.6t1.3a  7.0%l.4ab 7.4£0.9a

vacuum
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(Heat treatment) (No heat treatment)

Fig. 9. Microphotograph of sweet potato purees by different heat treatment
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Table 16. Physicochemical properties of sweet potato purees by different heat

treatments
Sugar Color
concentration WAI WSI
o L a b
(*Bx)
Heat
11.6£0.1a 64.6a -4.2a 21.1a 5.2+0.0a 6.21£0.1a
treatment
No heat
12.4£0.1a 61.8a -4.1a 19.1a 5.0+£0.0a 6.4+0.1a
treatment
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Fig. 10. Appearance of restructured fried sweet potatoes prepared by different heat

treatments

AT FElE ARSI Axg agatE g 2A43S A A3 (Table 17) €A
g3k FHE AR gk o] 4139.6+£397.0 go® AA Y
nlE 7] 3597.1+£309.5 g Bt} & o e E e, e agulE e e
(Table 17)= EAY A8 L, a, bgke]l 22 49.5643.4, 0.5£1.3, 23.7£3.0= GA2|s}=
> AlE 48.443.4, 1.3+£1.2, 21.74£5.3 Btk Lat¥ bgke]l ozt A, 182 Z¥S Yehd
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Table 17. Hardness and color of restructured fried sweet potatoes prepared by

different heat treatments

Color
Hardness (g) L a b
Heat treatment 4139.6£397.0a 495+3.4a 0.5£1.3b 23.7+3.0a
No heat treatment 3597.1£309.5h 484+3 4a 1.3+1.2a 21.7+5.3a
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Table 18. Sensory evaluation for restructured fried sweet potatoes prepared by

different heat treatments

Overall
Appearance Color Taste Flavor  Texture i
acceptability

Heat treatment 7.4+0.5a 6.9+0.8a 64+05a 6.0£05a 6.840.5a 7.0+£0.5a

No heat treatment 0.611.1b 0.810.9b  6.310.8a 6.0£0.5a 6.3+0.5b 5.510.5b

olFe] Ao A A E npe} o]l A frfeol wel aTtwt FFHEet AP v HA
of EAo] AA Afoluh= Ao ® yehwd o= aw 5rd H O HA AlZA TS i
YA FHEpAstE ou] A7t ARl Ao R Fo 223, FH ol vEA g o
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(2) 7ok FeE9 =4zEYY &
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14000 14000
—O— control —— control
- Alginale 0,25%, CaS04 0,13% | - Alginale 0,25%, CaS04 0,13%
12000 Alginale 0,25%, CaS04 0,25% 12000 Alginale 0,25%, CaS04 0,25%
—— Alginale 0.25%, CaS04 0,5% —— Alginale 0.25%, CaS04 0,5%
10000 | — Alginale 0.5%, CaS040,13% 10000 | — Alginake 0.5, CaS040,13%
= —s— Alginale 0,5%, CaS04 0,25% ﬁE" —e— Alginaie 0.5%, Cas04 0,25%
5 —— Alginaie 0.5%, Cas04 0, 5% o —— Alginaie 0.5%, Cas04 0, 5%
T 8000 —+— Alginaie 1%, CaS04 0,13% E’ 8000 - —— Aiginaie 1%, CaS04 0.13%
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= e Alai - i
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o ]
4000 - 4000 -
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0 = e T 0 H T T T
0 10 20 30 a0 0 10 20 30 a0
Frequency (Hz) Frequency (Hz)

Fig. 11. Changes in viscoelasticity of sweet potato purees by different addition of
alginate and CaSO4

Formula 1 Formula 2 Formula 3
(Alginate 0.5%, CaS04 0.13%) (Alginate 1%, CaS0O4 0.13%) (Alginate 1%, CaS04 0.25%)

Fig. 12. Appearance of restructured fried sweet potatoes prepared by different
addition of alginate and CaS0O4
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Fig. 13. Hardness of restructured fried sweet potatoes prepared by different addition
of alginate and CaSO4

Table 19. Sensory evaluation for restructured fried sweet potatoes prepared by

different addition of alginate and CaSO4

Overall

Appearance Color Taste Flavor Texture N
acceptability

Formula 1 3.310.9b 3.910.8b 5.1+1.1b 0.61£0.7b 4.5£1.2b 4.0£1.1b
Formula 2 4.6x0.7ab 5.5t1.4ab 0.810.7b 0.4£0.5b 5.611.2ab 5.4+1.2ab

Formula 3 7.4+0.7a 6.9£0.8a 7.1+0.8a 6.3t1.4a 7.0£0.8a 7.8+0.7a
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Fig. 14. Changes in viscoelasticity of sweet potato purees by addition of various

additives
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Fig. 15. Appearance of restructured fried sweet potatoes by addition of various
additives

(h =243
Dl s AN st wPmiEY AxA AT ER 2 Qo] wel vehd
1A 22 7+e Table 200 YeRATE tiz19] 49 hardness 667 g, gumminess 334,
chewiness 259& YWeRHIlow, Alhid 2% #H7HA 2134 g, 644, 442, SopdE 2% H7b
Al 1459 g, 645, 5315 YERWo]l thzTol Hls| A w2 @S Yehlden, H7tE 4%
A7RelE U5 52 48 Uedls 2oz yest.

Table 20. Texture of restructured fried sweet potatoes by addition of various additives

Hardness(g) Gumminess Chewiness
Control 667+141 334+83 259+98
Egg 2% 2134+93 644+35 442432
Egg 4% 3411+204 1283£133 1009+182
a-Starch 2% 1459+109 645+50 53182
a-Starch 4% 2084+114 928+29 73772
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Table 21. Sensory evaluation for restructured fried sweet potatoes by addition of

various additives

Overall
Appearance Color Taste Flavor Texture .
acceptability

Control 3.4£1.3 0.3%1.5 o2.1£1.3 2.9%0.7 4415 4.4+0.8

Egg 2% 0.4%1.0 0.9+£1.2 2.4+0.5 2.6x0.5 4.4+0.8 4.9+0.4

Egg 4% 0.4%1.0 0.9+£1.2 2.1+04 0.4%0.8 4.4+0.8 2.0+£0.6

a-Starch 2% 71£1.1 6.7£1.0 7.6%0.5 2.7x0.5 7.1£0.7 7.9+0.4

a-Starch 4% 6.9+1.7 6.7£1.7 6.7£0.5 2.7x0.5 6.1+£0.7 6.6+0.8
S a7 2Tk Fd 84.75%, A FHlolA 4%, A 4%, &

A4 1%, V24 0.25%, = 6%)S 7102 3to] antEge] 24330 71548 XA
7171 st L& EE075%), FE7FF(075%), E7FHH(075%), ASE=E05%), &
FEFFAE075%) oo Este] AESTh A A3 FEE HA = Table
229} Zrom, Fo ¥ nymE Y AxFAHLEE Fig 16, 173 2o

Table 22. Optimal formula of restructured fried sweet potato

Formula (%)
Sweet potato puree 82.75
Potato flake

a-Corn starch
Egg powder

Alginate
CasS04 0.
Water
Total 100

3
2
1
Sucrose 4
1
25
6
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Sweet potato

Washing

Peeling

Slicing

Heat treatment

Steaming

Mashing

Puree

Fig. 16. Manufacturing process of sweet potato puree

Sweet potato puree

1st mixing

2nd mixing

Forming

Frying

Freezing

Fried sweet potato

. Potato flake, Alginate, a—corn starch
Egg powder, Sucrose

. Water, CaSO4

Fig. 17. Manufacturing process of restructured fried sweet potato
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Fig. 18. Appearance of restructured roasted sweet potatoes prepared by addition of

various additives
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Table 23. Sensory evaluation for restructured roasted sweet potatoes prepared by

addition of various additives

Overall

Color Taste Flavor Texture .
acceptability

Appearance

5.310.5
47+0.8
44+1.8
7.4+0.5
5.6+0.8

5.3+1.0
49+1.1
49+1.7
6.6+1.3
5.1+0.7

5.310.8
4.6+0.8
4.0£1.0
6.1£1.2
5.0£0.6

5.3£1.0
5.0£0.8
44+1.3
71£1.2
5.6£1.0

0.4+0.8
5.6+0.5
6.6+0.8
0.4+0.8
5.310.8

5.0£0.6
5.7+0.8
6.6£1.0
5.1+£0.7
5.1+£0.7

Control
Egg 2%

Egg 4%
a-Starch 2%
a-Starch 4%
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[ Liquid mixture
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Fig. 19. Manufacturing process of restructured roasted sweet potato
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Fig. 20. Appearance of restructured roasted sweet potato

Table 24. Optimal formula of premix powder for manufacturing restructured roasted

sweet potato

Formula (%)

Sweet potato powder 15
a-Corn flour 25
Sweet pumpkin flour 15
Wheat flour 15
Glutinous rice flour 10

Sucrose 10.5
Alginate 9

Salt 0.5

Total 100

Table 25. Optimal formula of restructured roasted sweet potato

Formula (%)

Sweet potato puree 50
Premix powder 14
Fructo oligosaccharide 154
CaSO4 0.3

Flavor 0.1
Soybean oil 0.1
Gardenia yellow(10%) 0.1
Water 20

Total 100
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Table 26. Formulas for determining additive content of sweet potato puree

Formula 1 Formula 2 Formula 3
Water 63 63 63
Gelatin 2 2 2
Salt 0.1 0.1 0.1
Fructo oligosaccharide 55 5.5 55
Sweet potato puree 10 15 20

Table 27. Sensory evaluation of pudding for determining additive content of sweet

potato puree

Intensity of sweet potato taste Overall availability
Formula 1 37+ 12 47 + 20
Formula 2 2.3 £ 1.0 0.8 £ 15
Formula 3 00 = 14 6.2 £ 15

Fge) R 4
15 ¢ A7k Wge 717
FE FPdtel FYS AXT F WS ANRA AALRFE WG G A AR
ol Aol AR W 55 Bt ol S e ekl AsHel A5 5
SPAT AR 20 g AT AF SR MPW MRy e GRE U g

= L}E}”D}(Table 29). a4 %7}9] ©. an Nz;aﬂr Zusl g7l B gy /&

7y FHSE s By Yste] B AAaHS AESISU. e
o2 HAAEG(10720 g, Table 28)¢} A= (173 g, Table 3009 #H7}

Table 28. Formulas for determining additive content of whole milk powder

Formula 4 Formula 5 Formula 6
Water 63 63 63
Gelatin 2 2 2
Salt 0.1 0.1 0.1
Fructo oligosaccharide 55 5.5 5.5
Sweet potato puree 15 15 15
Whole milk powder 10 15 20
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Table 29. Sensory evaluation of pudding for determining additive content of whole
milk powder

Milk flavor Sweet taste Overall availability
Formula 4 52 £ 15 53 £ 1.2 57 £ 08
Formula 5 6.2 £ 0.8 6.0 £ 09 6.5 £ 08
Formula 6 72 £ 1.2 73 £ 14 65 + 14

Table 30. Formulas for determining additive content of fresh cream

Formula 7 Formula 8 Formula 9
Water 63 63 63
Gelatin 2 2 2
Salt 0.1 0.1 0.1
Fructo oligosaccharide 55 55 5.5
Sweet potato puree 15 15 15
Whole milk powder 10 10 10
Fresh cream 1 2 3

Table 31. Sensory evaluation of pudding for determining additive content of fresh

cream
Cream flavor Overall availability

Formula 7 0.3 £ 1.0 6.7 £ 1.0

Formula 8 6.2 £ 0.8 70 £ 1.0

Formula 9 70 £ 06 63 £ 14

FPol WA Fo| Rolstx 71EEE FAA 98 edA, AESY H FHAS
AEZ A¥(Table 32), L&A 9} #& sFdo Ut 7|s=7} =& Aoz vepgon, o3l
Aol A sHe] Hle 9] Table 339 WMFOR FHE AXT ¥ AR
AAEEITE. He A A3 (Table 34) QA FF K] kel ola] Fvo] gt 7|2 =7} =
A F7 8L HiE sF N Agole A2 o] bl osiA®E pHO FHAZE AA dojut
AFEe] HEAG S A 7t AR e

Table 32. Sensory evaluation for selecting fruit concentrates to increase the availability

of pudding
Concentrate Overall availability Concentrate Overall availability
Apple ++ Plum ++
Pear + Quince +
Orange e+ Lemon T+

- 362 -



Table 33. Formulas for determining additive content of orange and lemon concentrates

Formula 10  Formula 11 Formula 12  Formula 13

Water 63 63 63 63

Gelatin 2 2 2 2

Salt 0.1 0.1 0.1 0.1

Fructo oligosaccharide 55 55 55 5.5

Sweet potato puree 15 15 15 15

Whole milk powder 10 10 10 10

Fresh cream 2 2 2 2
Orange concentrate

Lemon concentrate 0.5 0.3 0.5 0.3

Table 34. Sensory evaluation of pudding for determining additive content of orange

and lemon concentrates

Sour taste Sweet taste Overall availability
Formula 10 6.6 £ 09 6.0 £ 1.0 6.4 £ 1.3
Formula 11 6.4 £ 1.1 6.0 £ 0.7 6.8 £ 1.3
Formula 12 5.8 £ 08 54 £ 05 5.8 £ 08
Formula 13 40 £ 08 43 £ 05 48 £ 15

ME 118 /1F0E sto] Aol 53] /EEs} B TaTergn Euuvkel Mo

3t 7| S =2 Zo]l7] 938l XA MAE H7bste] Table 359 & autm) Fdo HA ujg

Table 35. Optimal formula of sweet potato pudding

Formula
Water 63
Gelatin 2
Salt 0.1
Fructo oligosaccharide 55
Sweet potato puree 15
Whole milk powder 10
Orange concentrate 2
Lemon concentrate 0.3
Fresh cream 1
Roasted sweet potato flavor 0.01
Gardenia yellow(10%) 3
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Table 36. Sensory evaluation of pudding for determining additive content of sweet

potato dices

Easiness to intake Overall availability
Dice 10% 70 + 1.3 b7 + 05
Dice 20% 72 + 13 70 £ 11
Dice 30% 65+ 10 6.3 + 14
Dice 40% 65+ 14 6.0 + 1.3
Dice 50% 6.3 + 20 b8 + 20
Water, Salt,
Whole  milk Gelahr: Liquid mixture | : Orange, Lemon,
powder, (3~10°C)

flavor, colorant

Fresh cream

Heating
(60~70°C)

| Mixing |

Sweet potato
puree

| Homogenizing |

Heating
(100°C)
Sweet potato
dice
| Cooling \

| Refrigeration |

Sweet potato
pudding

Fig. 21. Manufacturing process of sweet potato pudding
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Fig. 22. Appearance of sweet potato pudding

- 365 -



10.

11.

. Bovell-Benjamin AC. Sweet potato: a review of its past, present and future role In

human nutrition. Adv Food Nutr Res 52: 1-59 (2007)

. Da Silva PF, Moreira RG. Vacuum frying of high-quality fruit and vegetable—based

snacks. LWT-Food Sci Technol 41: 1758-1767 (2008)

. Browner WS, Westenhouse J, Tice JA. What if Americans ate less fat? A

guantitative estimate of the effect on mortality. J] Am Med Assoc 265: 3285-3291
(1991)

. Garayo J, Moreira R. Vacuum frying of potato chips. J Food Engineer 55: 181-191

(2002)

. Shyu S, Hau L, Hwang L. Effect of vacuum frying on the oxidative stability of oils.

J Am Oils Chem Soc 75: 1393-1398 (1998)

. Shyu S, Hwang L. Effect of processing conditions on the quality of vacuum fried

apple chips. Food Res International 34: 133-142 (2001)

. Granda C, Moreira R, Tichy C. Reduction of acrylamide formation in potato chips by

low temperature vacuum frying. J Food Sci 69: 405-411 (2004)

. Dueik V, Robert P, Bouchon P. Vacuum frying reduces oil uptake and improves the

quality parameters of carrot crisps. Food Chem 119: 1143-1149 (2010)

. AOAC : Official methods of analysis. 14™ ed., Association of Official Analytical

Chemists, washington, D.C.(1984)

Kim SJ, Rhim JW, Jung ST, Ahn YS, Oh YB. Carotenoid contents of yellow sweet
potatoes. Korean J Food Sci Technol 29: 218-222 (1997)

Lee LS, Ching EJ, Rhim JW, Ko BS, Choi SW. Isolation and identification of
anthocyanins from purple sweet potatoes. J Food Sci Nutr 2: 83-88 (1997)

- 366 -



qa4aFd SEZHE T AHZoAY J0x
s | P g A4 e
A 1A F - E -535&d ¢ a9 A T E
wpul e ol gt e 5SS FAR &= AERAE E
d 58 79 o5 F o] o] Az -55Eds AF 2 AxT|=ol
A R & A BES| 100% |((EYHE 10-2010-0035690)  |islME Fel7| el 7]Eel
=2 2 s 542 1F —HFAEA e maAg e o3 IS Foletal U
Az B Az &2 avkE s A2
AF AL AEFNT (F9¥ 3 10-2011-0010829)
Sre=EAA -nyet 4EF2AG WS ol
Skl 8%E AT B ET@.%_} gluten-free 7]54 2]Z 9]
A E X ek, A27d A2 25 299 Zueta o
E(EH) 20114, 2 S E A%A Ass
SeuE AL Ao Fad o4
a2 et e (231) Physical properties and
2010. 6. 16718 molecular structure of sweet
ALES -E3H - el potato and rTlung bean St_arches
Exw g A il% (Food Chemistry®l Fi. &)
BERE Aol #4 Functional Properties of
o] EAEA 54 9 100% Sweet Potatoes with Different
S e 718243 - Korean Varietie.s
) ZALeF AE ) (Food Science and
7N wk Wa-AT e AR Biotechnology©ll FaL o#4)
TRAE AR A% FIus Physicochemical properties of
FACT ®97]&2 88 A% “zat Korean sweet potato starches
o] Sa=A3E AAl #2010, 9. (Starchel] Fi1 o%)
8. (o) —agteb ASEAA A e et
2010 4rsHe Expo 2010 F €T RS clgd
11.4~6 (24T Kintex) gluten-free AF S3TH ¥
7194 Zleolds FHE A8
=T K ST Sre=EAA -2 AFHAY PR d& A
Tk & (1 AAe=, 29 Fi1 5) = Fo7)gel TmoldE e
A2¥E st 7= -17AL, A, oldE. 2010.|24 uEFA vl BE 7FEA
aTtmp o] &R T A A agmke] SN TR g E Y] Ak A= 48 o<
IFAE Ho] A+ 100% |i-&e] olsteh® B4, g=x2FE
Ael 7beAl| -1E GFsketEl A 39: 1476-1480  |-AR ;v B AF N7)%
=9 i | aLgtet Aol -Lee YT et al. 2011.|2 53&9 AAF
Al A& Physicochemical properties of| 5&A|&: v} HAA 0|79 =
ks starches isolated from sweet|/Ad % 1 A|ZWH

- 367 -




potatoes  with  orange and
purple flesh color grown in
Korea. Food Sci. Biotechnol.
(in submission)

-Lee YT et al. 2011. Pasting
properties of sweet potato
flours influenced by different
processing conditions. Food
Sci. Biotechnol. (in submission)

St

=R
_E_ULQ/] ]g], LX—] E @—

1 O

%%Okk}iﬂ 2009 = A4

Changwon Exhibition Center

- 6. Changwon Exhibition

Center (2009)
- 71124

16—18. Songdo Convensia,
Incheon (2010)

A3HE

[e]
H-A1 2

o]-& 7]—__/\-]
'_‘,u_xﬂ'rﬁ_

ikly

>

d

— -

o ol
oL o

e 4

N
12 do oo R

2,
=

100%

AR TSR AAE A
s

- 368 -




T oo
o ,OI
oF {n
~ ~ SO
w © T W gy EolR BT
ol 7 oR o
W ORI <% o oM o = A o
To N n N A Nlo 1 oF Nr
—~ o Njo T oo T g = N X No Td N m Him o
< mE T < R A o wﬁ g0 = He B OxT W D = W
o il o Jo oy - oo 1 S E o ® B X
o oﬁe = :.L jathd o:__ _E OL < X0 ]# i X S =
i M) f%i:ﬂ?@ﬂ%@ailo B N e 5 &
e Dy 2ol q IR ERTRE ™S © o :
< % = _E%_gﬂ M%MA@@ = DI )
— ‘UI‘IH O_ A e} ~~
= ﬁ,_ﬂ ovmomﬁ__lo _zopﬂﬁﬂﬂﬁoM%uM%uxﬁ mow 3 W 2
) 3 i 7oﬂioﬂrummﬂruioaﬁ@ F o= T LT
X _EFa S _TETD ol A CLEFTInEE
= %%ﬂzmwaﬁgw_mz%ﬂzm% = & o g &=
- ) = i 3 ] ~
Hﬂ@_%@% e zo%h@gﬁiﬁioWﬂ@@ﬂﬂ%ﬁ%?%&% _ =
N Thxed A%%_@yﬁiffwfzgwﬂzg@u.m.m 5
7 K] — o B T T o] o = T 27&%%._@ S =
~— — 0 Xo- Mo T w R R io =y O )
= IR lvﬂ)lko]]E el o]ugoac
N A S ™ 0 T T P E s 8 -
%umﬂw%(%l.lVE%o s P54
1ﬁ,a§ﬁﬁ%€ﬂ&m@% 7 o
TpEToEziaT bet
o 7 — O_,T.ﬂﬂ . N~ T W
,ﬂo%wmio%%%ﬂ% mu%MHT
- 0 f . N
_ﬁwguémﬂaﬂ,aﬁ%@m o & T 2
maigaﬂl%@mﬂd.mﬁ(aﬁo. mnznﬂ;uow
A "o T KR E iz e oy B s ojp
A 2 So i nr by X =k = NP
or o XTORe o HoS e < o o N —y o) T A
R Ho ! Ko o X o B o 4= e
| = o T Hin =
o B W Ny o 0
L i;i ﬂolﬂ_,ﬂalqﬁo
) =
S wrom e
Hi %o - _nmu_wvﬁoﬁ.#‘u_/r
X0 ko ._m»J]
L g S g
g e i N £ B EE R
NP I N D =il SR N
= Jo o W O TR TH =0 <) 63 N o
A ‘ o g pops HETT
g AMO of BN o mei Ho = Mo 50 < G Y B
W}ﬂ%ﬁaﬁﬁ _MKEerMﬂrﬂmEHaa%%
2w 0 T ek TR EE L E
N = = = % 1 BT e
QERNE 7 EEG W
T ]
E N E W R LS
ﬁu%ﬂﬂuxﬂ:o
= N

- 369 -




%ﬂﬁ%%ﬂ H
~ B Ho =T T
Pz W T !
it < o ~ T e
o T o
o of o X
mw]imﬂﬁﬂu% mﬁ
— )
oA X Wy e
o ~ ok 0
S o B A won B W {
= 5 i D
woop e T cl
Moo o~ F S gk o 3
x5 _ U ~ %
TT T §T® 7
oo R g5 =< T n
T W F R E R !
m;fﬂ iof
oﬂdﬂ B
mﬁqﬂ 5
- (&N}
4o B8
oA L
N =
.Clﬂoyﬂu_l |
ot 2
7umﬁ1
%Em,ao _M_M_:.ﬁ
A _ﬂoﬂo? oF El o B
T -y
o oo P E
I
o
@}
—
N T NT R
) o NIr K _,_M o
%oﬁedu Ko
ﬂrﬂﬂrﬂﬁ%ﬂ
I Mo oo Nf xR
ﬂw_um_x%
oT A
2y A o
He®3w®
o w0 T
® Moo o ® T

- 370 -



X
= N
_ nh = E
ﬂ o B 1
) _ — ‘Nﬂ 0
K
= " % = e
i A i ° do & ~ fay
ﬂ <° o %0 o o= Pﬂ_l T )
[ o S o D ) W 2w
R zz il 3= s e - T L
AL _ S o Q ol
0 i 5 T N Yo T E - ) Ak
° Hl 3 Gl ey " =~ i ) . —~
ﬂ ﬂﬂ_oll .ﬁl% 71_X|7ﬂol = =L dﬂ;oe X
Ar aﬁﬂﬂlo%,_% magoﬂﬂ ol e 4 N
X e o 5 T = oo 4 = i K
0 N G M = T ‘ o 3 A B T ol
_§l _IT _ E.U 0 ,#O »AO T E —_
= TS LK ok R o g & g g Ho £
ﬂx ﬂz moZoLUH, 30%1_.10 e ™ o X ~
N L& I 2k BN wp Y o 8z = <
Ar - o 7 by B o - N ® )
Eoﬂmﬂlqz_ d._/oj = 4 q o _
M = S X0 Nfo = LS = — IE i o < o)
0 o o Z = LY a1 e 2 D BT " A
M kl = e, < o = P K = T R0 ’ =
= =« wo =T i oo . i e o e << E "
7 E.U 0 o ﬂo W )AO O_W | n:.U jod ..# él IZﬂ_l él #_O ﬂmo z.L ﬂ7.” o
T =% E s E 3 : : : §oCC _
ﬁ % oy N =) | o T Wl m,#o %0 5 MM Y o a L o E.m Njo o
h o A ﬂ \N_‘_ ,yl - —_ . ﬁo ,IE ﬁo ﬂ_AI ! ,W _ZT.E EE [l | »Cl _Z ,L-ﬂ
EprEs) S35 . e F ﬁ%m%wm%
— o N —
MT;MH; wﬁmw_ﬁ 3 5o s % T * %:omoﬂ;;o%
"o 3 X — % — =0
ﬂo ﬂﬁon_AIAMQl Ll%olmAmﬂ M,# Mﬂ7ﬂr < T b EoWZoLZE_'ATd
™ = o o ~T < = = K o ol Yo T To < —_—
o - w@%l = S i) to = Hoac; 40"
mblﬂa Aaullk?r% T %x?)ﬂ.g " ) H]ﬂ_/l
o i A g o T ™ ~ >
el =y i el ™ = < ny = o H T —_ or o ~o Ho
-3 mgﬁwﬂ%;m ﬂ%@ il ;_gaﬁo;; : 7%%_511}@
o =~ T B s o] 2 wy Mo P ™ T i} ay! il n| o] fo ™ ut " < Tor N
R e 3 O o ,mﬂ ,Hl = ~ . Jl —_ ~ X BO — O#E S —_— o T
o T x E.u = ol %o o =t o < | o o T i < 1o A
° gl Em Y ma i = % - s 7o Jo y .MH - mﬁ g Jo o ™M o
i & mﬁ %l © o op X T o Ao 1_7vo o " %0 ha - L up i oy
l ‘Llf ﬁo % T E.u Eo @H o T 0 MM i~ oﬁe NX ﬂx_ ,ﬂo = KO %
o o) T B 6 < i oy Hin W n o % um_ M_u,_ o Ay W
oo g <T ol 7 N — = % <) T
00 Q° 0 oy B < A K ] % o W_m
o qm¥ueg@mmwz€ig7
: zwwm7$f%§;@%ﬂ@
o = W M e fo X =
Wo F 1 o il B 5K o N lo
K W T i ol o 2 o
° OM X ‘3|.II ,_Ir,” ﬂvﬂ 0 U_K ] H;l
4 = %f@a7 LB
i o Wm %l Xr M o M
° _ Gt K ﬁ
olmwwﬁ
° O
° B
o u HL,._

- 371 -



e o] A

Ry

the Aol A g

o

=

o 4]

3

;2
Y

h=l]
=

=13

oz FU AR PR

o] 7l
freE atel 7hEA

3L

™

< =

-

=

o AFEA a1tul Wlol AL A
B

o ZfukE A

o

K B N ~ =
il P 5 2 haP
—_— ) o LO fo](nt !
= =) N ~ o8 7
N 00 W i T AT
OojR <
R -t o D
rl ,_mwﬁ ﬂ_‘lm sl 0 ‘_ﬂE
L A
M_—,lm wy @o { s > of il
= = P o R
mm ™ Ho o C po o
=g Ty =T 9
oy T ~ B o+ e I
o 60 " T = o Hp =
om Nog T x0T TR
e T RTE R w2
- _&é " m% CILUEEN Wo N ol —y
= X .
prIEETaN =il
o ) .rOO »AO
TR oz ool wew
oy Mo E.U mz._ XO TR &o . U 0
pREZCE R e oG]
—_— RN eE CREN R = — z.u
TIEEEELC LB
— 0 -
R T~ W T o W N
T w e <N =
= % W N B NN moTE
H 2 I U
TRy el m®
2 T X TR =1 olo il
Nro N o e < K e A~ - _
O#E —_— —_ _ZT ol l i _ 6N
W:.U "o © ﬂ # ‘U,Hl _GE D ,HOI
Nﬁ%ﬂaoﬁ%%@c LT o
— v o
o P (SRRSO cﬁ = g DR
Wu moMeogm o L 9N o T o
P TR B g T ox
Ta A N TR e g
Mo B e B o R P U 4
A ) = oF o O —~ M-
o o =t H T
oT 0 3-
< XDmowy o N o BT
OXR R 0" ™ H oA odroa o

H o9 a7 59
o =AA =4

3t

=

A7 = Fn
- 372 -

it

2

==

A 7

71re] =
o DV W 245 ok



	고구마 신수요 창출을 위한 가공기술 및 제품 개발
	요약문
	목차
	제1장 연구개발과제의 개요
	제 1 절 연구목적
	제 2 절 연구내용
	제 3 절 연구개발 최종목표 및 주요내용
	제 4 절 연구개발의 추진전략ㆍ방법 및 추진체계

	제2장 국내외 기술개발 현황
	1. 본 연구관련 국내외 기술수준 비교
	2. 특허분석
	3. 논문분석
	4. 제품 및 시장 분석
	5. 3P(특허,논문,제품)분석을 통한 연구추진계획

	제3장 연구개발수행 내용 및 결과
	제 1 절 고구마 현탁형 음료, 유산균 발효 음료 및 동결건조 분말제품 개발
	목차
	가. 개요
	(1차년도) 고구마 유산균 발효음료 및 동결건조 분말제품 개발
	나. 재료 및 방법
	1. 재료
	2. 실험방법

	(1) 고구마 시료 제조 및 품질특성 조사
	(2) 우수 유산균 균주 선별
	(3) 선발된 유산균주에 의한 고구마 마쇄물의 발효 시험
	(4) 고구마 발효물의 pH, 총산도 및 생균수
	(5) 관능평가
	(6) 고구마 발효물 분말의 재형화


	다. 결과 및 고찰
	1. 고구마의 일반성분 분석
	2. 밤 고구마 시료 전처리 시험 및 품질특성 조사
	3. 유산균주 선발
	4. 고구마 첨가가 유산균의 생육에 미치는 영향
	5. 고구마 첨가가 유산균 발효액의 pH에 미치는 영향
	6. 고구마 첨가가 유산균 발효액의 pH, 산도 및 생균수에 미치는 영향
	7. 고구마 유산균 발효물의 관능평가
	8. 고구마 품종별, 처리방법별 유산균 발효액의 pH, 산도 및 일반세균수
	9. 고구마 발효물 분말의 재형화

	(2차년도) 고구마 이용 현탁형 음료제품 개발
	라. 재료 및 방법
	1. 재료
	2. 실험방법

	(1) 일반성분 분석
	(2) 당도 측정
	(3) pH 측정
	(4) 점도 측정
	(5) 색도 측정
	(6) 미생물검사
	(7) 관능평가


	마. 결과 및 고찰
	1. 고구마의 일반성분 분석
	2. 밤 고구마 시료 전처리 시험 및 품질특성 조사
	3. 고구마의 건조 방법별 품질 비교
	4. 고구마 분말의 초미세 분쇄 방법 조사
	5. 고구마 품종별 습식분쇄 후 효소 반응 조사
	6. 고구마 현탁음료의 적정 배합비
	7. 고구마 분말화 과정 생략한 현탁음료 제품 개발
	8. 제조된 음료의 살균 시험
	9. 살균처리 후 층분리 정도 조사
	10. 시제품의 이화학적 특성 조사
	11. 제조공정 확립
	12. 산업적 생산을 위한 기계, 설비 검토

	바. 결과 요약
	사. 참고문헌


	제 2 절 품종별 고구마 식품소재의 품질특성 및 가공적성조사
	목차
	Ⅰ. 개요
	Ⅱ. 연구수행 방법
	1. 품종별, 지역별 고구마 특성조사 결과
	1) 재료
	2) 연구방법
	(1) 고구마 분말과 고구마 전분의 제조
	(2) 일반성분 분석
	(3) 고구마의 기능성 분석
	(4) 가공적성
	(5) 고구마 가공적성 관능평가


	2. 8품종별 고구마의 특성 조사
	1) 재료
	2) 연구방법
	(1) 고구마 분말 제조
	(2) 일반성분 분석
	(3) 고구마의 기능성 분석
	(4) 가공적성



	Ⅲ. 연구수행 결과
	1. 품종별, 지역별 고구마 특성조사 결과
	1) 품종별, 지역별 고구마 특성조사 결과
	2) 가공적성을 위한 기본 연구 결과
	(1) 품종별, 지역별 가공적성 결과


	2. 8품종별 고구마 특성 조사 결과
	1) 결과
	(1) 고구마 형태 및 단면
	(2) 일반성분 분석
	(3) SEM을 이용한 형태관찰
	(4) 고구마의 기능적 특성
	(5) 가공적성 결과
	(6) 제품개발 부분



	Ⅳ. 연구 성과 및 성과활용 계획
	Ⅴ. 참고문헌


	제 3 절 고구마 이용 고품질 베이커리 가공제품의 개발
	목차
	1. 개요
	2. 재료 및 방법
	가. 고구마의 분말화 기술방법
	(1) 재료
	(2) 고구마 분말의 제조
	(가) 갈변방지제의 처리
	(나) 동결건조
	(다) 열풍건조
	(라) 고구마의 분말화
	(마) 고구마 분말의 분급

	(3) 고구마 분말의 이화학적 특성분석
	(가) 일반성분
	(나) 전분 및 식이섬유 함량
	(다) Carotenoids 분석
	(라) 입도분석
	(마) 미세구조
	(바) 색도
	(사) 수분흡수지수(WAI), 수분용해도지수(WSI) 및 Oil흡수율
	(아) 분산성
	(자) Differential Scanning Calorimeter (DSC) 측정
	(차) 고구마 분말의 in vitro 가수분해율
	(카) α-amylase 활성

	(4) 고구마 전분의 이화학적 특성 분석
	(가) 고구마 전분의 제조
	(나) 일반성분
	(다) 색도
	(라) 미세구조 및 입자크기
	(마) X-선 회절도
	(바) 팽윤력 및 용해도
	(사) Differential Scanning Calorimeter (DSC) 측정
	(아) Rapid Visco- analyzer (RVA) 측정
	(자) 전분의 in vitro 가수분해율

	(5) 고구마 분말의 베이커리 가공적성
	(가) 고구마분말을 첨가한 밀가루의 Mixograph 측정
	(나) 고구마분말을 첨가한 밀가루의 Rapid Visco-Analyzer 측정


	나. 고품질 베이커리 제품의 개발
	(1) 재료
	(2) 고구마 분말의 제조
	(3) 고구마 분말의 이화학적 특성 분석
	(가) 일반성분
	(나) 전분 및 아밀로오스 함량
	(다) Carotenoid 분석
	(라) Anthocyanin 분석
	(마) 입도분석
	(바) 색도
	(사) 수분흡수지수(WAI), 수분용해지수(WSI) 및 Oil 흡수율

	(4) 고구마 분말 첨가 식빵의 제조방법
	(5) 식빵의 물리적 특성 측정
	(6) 식빵의 텍스쳐 측정
	(7) 고구마 분말 첨가 White layer cake의 제조방법
	(8) 케이크의 물리적 특성 측정
	(9) 케이크의 텍스쳐 측정
	(10) 고구마 분말 첨가 sugar-snap cookie 제조
	(11) 쿠키의 물리적 특성측정
	(12) 고구마 분말 첨가 머핀제조
	(13) 머핀의 물리적 특성 측정


	3. 연구결과
	가. 고구마의 분말화 기술개발
	(1) 고구마 종류별 건조조건의 확립
	(2) 갈변방지제 처리조건에 따른 고구마 분말의 특성
	(3) 분쇄방법과 분급에 따른 고구마 분말의 특성
	(4) 고구마 종류별 분말의 이화학적 특성
	(가) 일반성분
	(나) 전분함량
	(다) 식이섬유 함량
	(라) carotenoid 함량
	(마) 입도분석 
	(바) 미세구조
	(사) 색도
	(아) 수분흡수지수(WAI), 수분용해지수(WSI) 및 Oil 흡수율
	(자) Differential Scanning Calorimeter (DSC) 특성
	(차) 고구마 분말의 in vitro 가수분해율
	(카) 고구마 분말의 α-amylase 활성

	(5) 고구마의 종류별 전분의 이화학적 특성
	(가) 일반성분
	(나) 색도
	(다) 미세구조
	(라) 입자크기
	(마) X-선 회절도
	(바) 팽윤력 및 용해도
	(사) Differential Scanning Calorimeter(DSC) 측정
	(아) Rapid Visco-Analyzer (RVA) 측정
	(자) 전분의 in vitro 가수분해율

	(6) 고구마 분말의 베이커리 가공적성 
	(가) 고구마분말 첨가에 의한 밀가루 Mixograph 특성
	(나) 고구마분말 첨가에 의한 밀가루의 RVA 특성


	나. 고품질 베이커리 제품의 개발
	(1) 고구마 종류별 분말의 이화학적 특성
	(가) 일반성분
	(나) 전분 및 아밀로오스 함량
	(다) 총 Carotenoid 및 총 anthocyanin 함량
	(라) 입도분석
	(마) 색도
	(바) 수분흡수지수(WAI), 수분용해지수(WSI) 및 Oil 흡수율

	(2) 고구마 베이커리 제품의 제조 및 품질특성
	(가) 고구마 분말 첨가에 따른 제빵특성
	(나) 고구마 분말 첨가에 따른 White layer cake의 특성
	(다) 고구마 분말 첨가에 따른 쿠키의 특성
	(라) 고구마 분말 첨가에 따른 머핀의 특성

	(3) 혼합부재료 및 첨가제의 시험
	(가) 유화제 첨가에 의한 식빵의 품질
	(나) 식품검류에 의한 식빵의 품질

	(4) 고구마 베이커리 프리믹스의 개발
	(가) 제빵용 고구마 프리믹스 제품의 개발
	(나) Premix formula의 제빵특성 및 저장성



	4. 연구성과 및 성과활용 계획
	5. 참고문헌


	제 4 절 유색고구마 이용 기능성 음료제품 개발
	목차
	Ⅰ. 연구개발과제의 개요
	Ⅱ. 국내외 기술개발현황 
	Ⅲ. 연구개발수행 내용 및 결과
	가. 고구마 이화학적 성분분석
	나. 유색고구마 색소추출 공정
	다. 고구마 원료의 전처리 공정
	라. 유색고구마 음료 개발
	1. 유색고구마 추출액을 이용한 음료 개발
	2. 유색고구마 추출액을 이용한 음료 저장 실험
	3. 식이섬유 및 콜라겐을 첨가한 음료 개발
	4. 식이섬유 및 콜라겐을 첨가한 음료 저장 실험


	Ⅳ. 연구개발 성과 및 활용계획
	Ⅴ. 참고문헌


	제 5 절 홍국과 고구마를 이용한 배변촉진 및 혈액 순환개선 효능 검증
	목차
	Ⅰ. 1차년도
	1. 실험개요
	2. 실험식이의 일반성분
	3. 분석방법
	가. 간조직
	나. 분변
	다. 통계처리

	4. 실험결과
	가. 성장률과 식이효율
	나. 배변량과 장통과시간
	다. 체지방과 장관길이
	라. 분변중의 지질농도
	마. 혈청성분

	5. 결과요약

	Ⅱ. 2차년도
	1. 실험개요
	2. 실험식이의 일반성분
	3. 분석방법
	가. 혈청 성분
	나. 시료 수집 및 전처리
	다. 간조직
	라. 분변
	마. 통계처리

	4. 실험결과
	가. 증체량과 식이효율
	나. 장기무게, 체지방 및 장관길이
	다. 분변중 지질농도, 배변량 및 장통과시간
	라. 혈청 생화학치
	마. 혈액응고활성

	5. 결과요약

	Ⅲ. 참고문헌


	제 6 절 홍국 고구마를 이용한 배변촉진, 혈액순환개선건강기능식품 개발
	목차

	Ⅰ. 연구개발과제의 개요

	ⅰ. 연구개발의 목적

	ⅱ. 연구개발의 필요성
	ⅲ. 연구개발 범위

	Ⅱ. 국내외 기술개발 현황

	ⅰ. 국내 기술개발 현황

	ⅱ. 국외 기술개발 현황


	Ⅲ. 연구개발 수행 내용 및 결과

	ⅰ. 이론적, 실험적 연구방법
	ⅱ. 연구내용 및 연구결과

	Ⅳ. 목표달성도 및 관련분야에의 기여도

	ⅰ. 연도별 연구목표 및 평가착안점에 입각한 연구개발목표 달성도

	ⅱ. 기술발전에의 기여도


	Ⅴ. 연구개발결과의 활용계획

	ⅰ. 실용화·산업화 계획

	ⅱ. 추가연구, 타연구에 활용 계획


	Ⅵ. 연구개발과정에서 수집한 해외과학기술정보

	Ⅶ. 참고문헌



	제 7 절 고구마를 이용한 감압유탕스낵 및 재성형 냉동제품 개발
	목차
	Ⅰ. 연구개요
	Ⅱ. 연구수행 방법
	1. 고구마를 이용한 감압유탕스낵 및 재성형 냉동제품 개발
	가. 감압유탕스낵 개발
	(1) 유탕방법별 고구마 스낵의 품질특성 비교
	(2) 감압유탕을 위한 적정 전처리 조건 확립
	(3) 자색고구마의 안토시아닌 색소 용출 최소화를 위한 최적 열처리 및 당침조건설정

	나. 재성형 냉동제품 제조를 위한 퓨레의 물성조절기술 확립
	(1) 고구마의 적정 전처리 기술 확립
	(2) 고구마 퓨레의 물성조절 방법 확립

	다. 재성형 냉동제품 개발
	(1) 재성형 고구마 튀김 개발
	(2) 재성형 군고구마 개발
	(3) 고구마 푸딩 개발



	Ⅲ. 연구수행 결과
	1. 고구마를 이용한 감압유탕스낵 및 재성형 냉동제품 개발
	가. 감압유탕스낵 개발
	(1) 유탕방법별 고구마 스낵의 품질특성 비교
	(2) 감압유탕을 위한 적정 전처리 조건 확립
	(3) 자색고구마의 안토시아닌 색소 용출 최소화를 위한 최적 열처리 및 당침조건설정

	나. 재성형 냉동제품 제조를 위한 퓨레의 물성조절기술 확립
	(1) 고구마의 적정 전처리 기술 확립
	(2) 고구마 퓨레의 물성조절 방법 확립

	다. 재성형 냉동제품 개발
	(1) 냉동 고구마 튀김 제품  개발
	(2) 냉동 군고구마 제품
 개발
	(3) 고구마 푸딩 개발



	Ⅳ. 참고문헌



	제4장 목표달성도 및 관련분야에의 기여도
	제5장 연구개발 성과 및 성과화용 계획


