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FUNCTIONAL AND PHYSICOCHEMICAL PROPERTIES, AND STORAGE 

STABILITY OF INSTANTIZED PURPLE SWEET POTATO 

(Ipomoea batatas L.) POWDER 

By 

GITA ADDELIA NEVARA 

November 2015 

Chairperson : Assoc. Prof. Roselina Karim, PhD 

Faculty : Food Science and Technology 

Purple-flesh sweet potatoes (Ipomoea batatas L.) are commonly consumed as boiled 

tuber, traditional cakes and crispy snacks. Developing instantized purple sweet potato 

powder (IPSPP) from this tuber serves as a vehicle for adding value to this local 

commodity. Most of studies related to the production of powder from tubers focused 

only on the antioxidant and physical properties and not much research has been done 

on the resistant starch. Therefore, this study was carried out to evaluate the effects of 

processing methods and storage temperatures on the antioxidant, physical and resistant 

starch contents of IPSPP. IPSPP was produced using a double drum drier (set at 2 rpm 

and steam pressure of 3 bars). The first part of the research involved studying the 

effects of two preheating treatments which were boiling and steaming prior to drum 

drying on the antioxidant, physical and resistant starch properties of IPSPP. It was 

found that IPSPP pretreated by steaming process had significantly higher (p≤0.05) total 

anthocyanin (121.71 mg/100 g), moisture content (3.21% db), powder yield (243.02 

g/kg) and resistant starch content (3.06 g/100 g) than boiling pretreatment. There was 

no significant difference (p>0.05) between boiling and steaming in terms of antioxidant 

capacity (101.35 to 101.75 µmol TE/g and 134.35 to 134.40 µmol TE/g for DPPH and 

FRAP, respectively), physical properties such as water activity (0.49 to 0.50), color 

values, water solubility index (21.76 to 25.54) and non resistant starch content (51.68 

to 60.94 g/100 g). The results showed that steaming of raw tuber is recommended as 

preheating treatment prior to drum drying. In the second part of the research, an 

attempt was made to increase the resistant starch content of IPSPP by pretreatment of 

the steamed-mashed tuber with pullulanase enzyme. Effects of the enzyme 

concentration and hydrolysis time on the resistant starch and total anthocyanin contents 

were evaluated. The optimum hydrolysis conditions for production of the maximum 

amount of resistant starch and total anthocyanin contents at 60ºC were 0.5% v/w 

pullulanase at 8 h of incubation period. Hydrolysis of purple sweet potato (PSP) puree 

with pullulanase enzymes significantly (p≤0.05) increased the resistant starch content 

(5.44 g/100 g), but concurrently reduced the antioxidant capacity of the IPSPP (5.20 

µmol TE/g). The latter effect could probably due to long period of incubation and 

additional heating process required for enzyme inactivation that destroyed the 
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antioxidants in the IPSPP. The final part of the study focused on the storage stability of 

IPSPP at different storage temperatures. The total anthocyanin, DPPH radical 

scavenging activity, moisture and resistant starch contents of the samples were 

evaluated at every two month intervals for a duration of 12 months. The result showed 

that storage periods had significant effects (p≤0.05) on the total anthocyanin (185.32 

and 197.61 mg/100 g at ambient and chilled storages, respectively), scavenging activity 

(74.16 and 77.48 µmol TE/g at ambient and chilled storages, respectively), moisture 

(6.35 and 8.10 % db at ambient and chilled storages, respectively) and resistant starch 

content (1.57 and 1.73 g/100 g at ambient and chilled storages, respectively) of IPSPP. 

The antioxidant, physical and resistant starch properties of IPSPP at 12 months of 

storage were compared with the control sample. The physicochemical properties of 

IPSPP changed remarkably after 12 months of storage at ambient (25±2ºC) condition. 

Sample stored at chilled storage (4±2ºC) had similar properties to the control sample. 

The most suitable storage temperature for IPSPP is at chilled condition (4±2ºC) 

because at this condition the antioxidant, physical and resistant starch properties 

product was stable for 12 months with significant increment in the total anthocyanin 

content. Based on these findings, it can be concluded that processing methods and 

storage conditions influence the antioxidant, physical and resistant starch contents of 

IPSPP.  
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 

memenuhi keperluan untuk Ijazah Master Sains 

 

SIFAT FUNGSIAN DAN FIZIKOKIMIA, SERTA KESTABILAN 

PENYIMPANAN SERBUK SEGERA UBI KELEDEK UNGU (Ipomoea batatas 

L.)  

Oleh 

GITA ADDELIA NEVARA 

November 2015 

Pengerusi : Prof. Madya Roselina Karim, PhD 

Fakulti : Sains dan Teknologi Makanan 

Pada kebiasaannya, ubi keledek ungu (Ipomoea batatas L.) sering dinikmati sebagai 

ubi rebus, kuih tradisional dan snek rangup. Pembangunan serbuk segera ubi keledek 

ungu (IPSPP) dari ubi keledek ini berfungsi sebagai cara untuk menambah nilai kepada 

komoditi tempatan. Kebanyakan kajian yang berkaitan dengan penghasilan serbuk dari 

ubi memberi fokus hanya kepada sifat antioksidan dan sifat-sifat fizikal dan kajian 

terhadap kanji resistan adalah terhad. Oleh itu, kajian ini dijalankan untuk menilai 

kesan kaedah pemprosesan dan suhu penyimpanan keatas nilai antioksidan, sifat fizikal 

dan kandungan kanji resistan IPSPP. IPSPP dihasilkan menggunakan pengering drum 

ganda (diset pada 2 rpm dan tekanan stim 3 bar). Bahagian pertama kajian ini adalah 

untuk melihat kesan dua kaedah prapemanasan iaitu perebusan dan pengukusan 

sebelum proses pengeringan drum keatas sifat antioksidan, sifat fizikal dan kanji 

resistan IPSPP. IPSPP yang telah melalui proses praolahan pengukusan mempunyai 

antosianin total (121.71 mg/100 g), kandungan kelembapan (3.21% db), hasil serbuk 

(243.02 g/kg) dan kandungan kanji resistan (3.06 g/100 g) yang lebih tinggi dan 

signifikan (p≤0.05) berbanding yang melalui proses praolahan perebusan. Tiada 

perbezaan yang signifikan (p>0.05) antara perebusan dan pengukusan dari segi kapasiti 

antioksidan iaitu DPPH (101.35 - 101.75 µmol TE/g) dan FRAP (134.35 - 134.40 µmol 

TE/g) dan sifat-sifat fizikal iaitu aktiviti air (0.49 - 0.50), nilai warna, indeks 

keterlarutan air (21.76 - 25.54)  dan kandungan kanji bukan resistan (51.68 - 60.94 

g/100 g. Keputusan kajian ini menunjukkan bahawa pengukusan ubi mentah adalah 

disarankan sebagai proses prapemanasan sebelum pengeringan drum. Dalam bahagian 

kedua kajian ini, usaha bagi meningkatkan kandungan kanji resistan IPSPP melalui 

praolahan ubi yang dikukus dan dilecek menggunakan enzim pullulanase telah 

dijalankan. Kesan kepekatan enzim dan tempoh hidrolisis keatas kanji resistan dan 

jumlah kandungan antosianin total telah dinilai. Keadaan hidrolisis optimum bagi 

penghasilan kandungan kanji resistan dan antosianin total yang maksimum pada 60ºC 

ialah dengan 0.5% v/w pullulanase selama 8 jam inkubasi. Hidrolisis puri ubi keledek 

ungu menggunakan enzim pullulanase telah meningkatkan kandungan kanji resistan 

secara signifikan (5.44 g/100 g), tetapi dalam masa yang sama telah mengurangkan 

kapasiti antioksidan IPSPP (5.20 µmol TE/g). Kesan kedua dapat mungkin disebabkan 
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oleh tempoh panjang inkubasi dan proses pemanasan tambahan yang diperlukan untuk 

pengnyahaktifan enzim yang memusnahkan antioksidan IPSPP. Bahagian akhir kajian 

ini pula memfokuskan kestabilan penyimpanan IPSPP pada suhu penyimpanan yang 

berbeza-beza. Jumlah antosianin total, aktiviti memerangkap radikal, kandungan 

lembapan dan kanji resistan sampel telah dinilai pada setiap dua bulan selama 12 bulan. 

Keputusan menunjukkan bahawa tempoh penyimpanan memberi kesan yang signifikan 

(p≤0.05) keatas jumlah antosianin total (185.32 dan 197.61 mg/100 g pada keadaan 

ambien dan dingin), aktiviti memerangkap radikal DPPH (74.16 dan 77.48 µmol TE/g 

pada keadaan ambien dan dingin), kandungan lembapan (6.35 dan 8.10 % db pada 

keadaan ambien dan dingin) dan kanji resistan (1.57 dan 1.73 g/100 g pada keadaan 

ambien dan dingin) IPSPP. Sifat antioksidan, fizikal dan kanji resistan IPSPP 

sepanjang 12 bulan penyimpanan telah dibandingkan dengan sampel kawalan. Sifat-

sifat fizikokimia IPSPP berubah dengan ketara selepas 12 bulan pada keadaan ambien 

(25±2ºC). Sampel yang disimpan pada keadaan dingin (4±2ºC) mempunyai sifat yang 

sama dengan sampel kawalan. Suhu penyimpanan yang paling sesuai untuk IPSPP 

adalah pada keadaan dingin (4±2ºC) kerana pada keadaan ini sifat antioksidan, fizikal 

dan kanji resistan produk adalah stabil untuk 12 bulan dengan peningkatan ketara bagi 

kandungan antosianin total. Berdasarkan dapatan ini, dapat disimpulkan bahawa 

kaedah pemprosesan dan keadaan penyimpanan mempengaruhi kandungan 

antioksidan, fizikal dan kanji resistan IPSPP. 
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CHAPTER 1 

INTRODUCTION 

Purple sweet potato (Ipomoea batatas L.) has received considerable attention from 

researchers recently. It is due to the health benefits from their antioxidant content, 

particularly anthocyanins which give them strong purple color. Besides their great 

potential as natural food colorants, the anthocyanins of purple sweet potato (PSP) also 

have various nutraceutical properties such as anti-mutagenicity, scavenging activity, 

antihypertensive effect and anti-carcinogen activity (Oki et al., 2002) which is found to 

be better than that of elderberry, red cabbage, purple corn and grape skin (Rumbaoa et 

al., 2009). 

Unfortunately, storage of fresh sweet potatoes generally requires controlled relative 

humidity (85-95%) (Padda and Picha, 2008; Mortleyl et al., 1994) and temperature (13-

15ºC) (Reesa et al., 2003), which is not only energy consuming but also requires 

advanced and expensive equipments. In some countries, for example Malaysia and 

Indonesia, about 12.3 and 15.2 t/ha of sweet potatoes were produced (Ministry of 

Agriculture and Agro-based Industry Malaysia, 2012; Ministry of Agriculture 

Indonesia, 2014). However, as perishable tubers, sweet potatoes losses are usually 

caused by bruising, sprouting, rotting (bacteria and fungi) and senescence when they 

are stored in unsuitable conditions (FAO, 1983). In term of consumption, PSP could be 

directly consumed as boiled tubers, fried cakes or fried crisps. It can also be sliced and 

dried before converting it into flour or powder to avoid the abovementioned loss. 

Convertion of PSP tubers into PSP flour or powdered form will contribute to several 

advantages such as a longer shelf life, less space for storage and ready to be used.  

There are several drying methods which can be used to produce the instantized PSP 

powder (IPSPP). Among these, the drum dryer is generally used for drying of 

commercial starchy food products with different feed flow rates. It is because this 

drying technique can be applied for samples with a wide range of viscosities, such as 

sample in the form of pastes, suspensions and solutions. Many heat sensitive products 

are also suitable to be drum dried because high temperature drying process is limited to 

a few minutes (Pua et al., 2007). During the production of IPSPP, preheating 

treatments prior to drum drying such as boiling and steaming on the PSP tubers are 

necessary because PSP undergo browning which will affect the final quality of the 

products. 

Instant or instantized powder in this study refers to a finely-ground powder that has 

gone through pregelatinization stage, a process that involves heating the flour with hot 

water or steam, then drying it out. It is formulated to dissolve rapidly in either hot or 

cold liquids, making it an ideal thickening agent in creating lump-free sauces and 

gravies (Bowman, 2014). 

Resistant starches (RS) are starches which are not digested in the human small intestine 

and were reported to have desired combination of functional and physiological 

properties compared to natural fiber (Hódsági, 2011). RS have been reported to be 
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beneficial for health in preventing colonic cancer and reduction of gall stone formation, 

improving lipid and glucose metabolism, reducing the risk of colorectal cancer and 

other gastrointestinal disorders as well as diabetes mellitus type-2, coronary and heart 

diseases (Hódsági, 2011; Nugent, 2005). IPSPP is low in RS, but it is high in 

anthocyanin. If the RS content of IPSPP which is high in anthocyanin can be increased, 

a new product with improved functional properties can be developed from PSP. Several 

methods can be employed to increase the RS content of IPSPP. An enzymatic treatment 

using debranching enzyme (in this case, pullulanase enzyme) could be one of the 

appropriate methods to prevent or minimize the loss of anthocyanin during heating - 

cooling processes. The usage of pullulanase had been reported to increase the RS 

content in food starch (Leong et al., 2007; Lehmann et al., 2003). However, to date, no 

study has been reported on the production of IPSPP that is high in both the anthocyanin 

and RS contents. The production of IPSPP with antioxidant and RS properties will 

offer more health benefit to the consumers. 

Moreover, the intense purple color, flavor, natural sweetness and nutrients as well as 

granulation property of PSP powder (i.e water absorption capacity and water solubility) 

made it suitable to be used as an ingredient with an instantized property or an instant 

powder, a thickener in soup, as gravy, in bakery products and fabricated snacks 

(Ahmed et al., 2010a). Thus, IPSPP is highly potential to be used as one of the 

functional ingredients in the food industries.  

This study was carried with the following objectives:  

(i) To determine the effects of preheating treatments (boiling and steaming) on the 

antioxidant, physical and resistant starch properties of IPSPP, 

(ii) To determine the effects of pullulanase pretreatment on the resistant starch and total 

anthocyanin contents, and scavenging activity of IPSPP, and 

(iii) To evaluate the stability of IPSPP in terms of antioxidant, physical and resistant 

starch properties during storage at different temperatures.  

  



© C
OPYRIG

HT U
PM

60 
 

REFERENCES 

 

Aboubakar, Njintang, Y.N., Scher, J. and Mbofung, C.M.F. 2008. Physicochemical, 

thermal properties and microstructure of six varieties of taro (Colocasia 

esculenta L. Schott) flours and starches. Journal of Food Engineering 86: 294-

305. 

Agustiniano-Osornio, J.C., Gonz´alez-Soto, R.A., Flores-Huicochea, E., Manrique-

Quevedo, N., S´anchez-Hern´andez, L. and Bello-P´erez, L.A. 2005. Resistant 

starch production from mango starch using a single-screw extruder. Journal of 

The Science of Food and Agriculture 85: 2105–2110. 

Ahmed, M., Akter, M.S. and Jong, B.E. 2010a. Effect of pretreatments and drying 

temperatures on sweet potato flour. International Journal of Food Science and 

Technology 45: 726-732. 

Ahmed, M., Akter, M.S. and Jong, B.E. 2010b. Impact of α-amylase and maltodextrin 

on physicochemical, functional and antioxidant capacity of spray-dried sweet 

potato flour. Journal of The Science of Food and Agriculture 90: 494-502.  

Ahmed, M., Akter, M.S., Lee, J.C. and Jong, B.E. 2010c. Encapsulation by spray 

drying of bioactive components, physicochemical and morphological properties 

from purple sweet potato. LWT - Food Science and Technology 43: 1307-1312. 

Ahmed, M., Akter, M.S. and Jong, B.E. 2011. Optimization conditions for anthocyanin 

and phenolic content extraction form purple sweet potato using response surface 

methodology. International Journal of Food Sciences and Nutrition 62(1): 91–

96. 

Ali, M.A. and Chang, Y.L. 2008. Optimization of phenolics and dietary fiber extraction 

from date seeds. Food Chemistry 108: 977-985.  

Alsaffar, A.A. 2011. Effect of food processing on the resistant starch content of cereals 

and cereal products: A review. International Journal of Food Science and 

Technology 46:455-462. 

Anderson, R.A., Conway, H.F., Pfeifer, V.F. and Griffin, E. 1969. Gelatinisation of 

corn grits by roll and extrusion cooking. Cereal Science Today 14: 4-7. 

Anderson, A.K. and Guraya, H.S. 2006. Effects of microwave heat-treatment on 

properties of waxy and non-waxy rice starches. Food Chemistry 97: 318-323. 

Antonio, G.C., Alves, D.G., Azoubel, P.M., Murr, F.E.X. and Park, K.J. 2008. 

Influence of osmotic dehydration and high temperature short time processes on 

dried sweet potato (Ipomoea batatas Lam.). Journal of Food Engineering 84: 

375-382. 

Aparicio-Saguil´an, A., Flores-Huicochea, E., Tovar, J., Garc´ıa-Su´arez, F., 

Guti´errez-Meraz, F. and Bello-P´erez, L.A. 2005. Resistant starch-rich powders 

prepared by autoclaving of native and lintnerized banana starch: partial 

characterization. Starch 57: 405–412. 

Aravind, N., Sissons, M., Fellows, C.M., Blazek, J. And Gilbert, E.P. 2013. 

Optimisation of resistant starch II and III levels in durum wheat pasta to reduce 

in vitro digestibility while maintaining processing and sensory characteristics. 

Food Chemistry 136: 1100-1109. 

Asp, N.G. and Bjorck, I. 1992. Resistant starch. Trends in Food Science and 

Technology 3(5): 11-14. 

Asp, N.G., Van Amelsvoort, J.M.M. and Hautvast, J.G.A.J. 1996. Nutritional 

implications of resistant starch. Nutrition Research Review 9: 1–31.  

Astrid Garzon, G. 2008. Anthocyanins as natural colorants and bioactive compounds: 

A review. Acta Biologica Colombiana 13: 27–36. 



© C
OPYRIG

HT U
PM

61 
 

Avila, M.A., Velasco, J.A., Cansado, J. and Notario, V. 1994. Quercetin mediates the 

down-regulation of mutant p53 in the human breast cancer cell line MDA-

MB468. Cancer Research 54(9): 2424-2428. 

Avula, R.Y. 2005. Rheological and functional properties of potato and sweet potato 

flour and evaluation of its application in some selected food products, PhD 

Thesis, University of Mysore, India. 

Avula, R.Y., Guha, M., Tharanathan, R.N. and Ramteke, R.S. 2006. Changes in 

characteristics of sweet potato flour prepared by different drying techniques. 

LWT - Food Science Technology 39: 20-26. 

Bassa, L.A. and Francis, F.J. 1987. Stability of anthocyanins from sweet potatoes in a 

model beverage [Electronic version]. Journal of Food Science 52(6): 1753-

1754. 

Bayram, O.A., Bayram, M. And Tekin, A.R. 2008. Whey powder as a carrier in spray 

drying of sumac concentrate. Journal of Food Process Engineering 31(1): 105-

119. 

Bender, H. and Wallenfels, K. 1961. Pullulan 2: Specific decomposition by a bacterial 

enzyme. Biochemische Zeitschrift 334: 79-95. 

Benzie, I.F.F. and Strain, J.J. 1996. The ferric reducing ability of plasma (FRAP) as a 

measure of “antioxidant power”: The FRAP assay. Analytical Biochemistry 239: 

70-76. 

Beristain, C.I., García, H.S. and Vernon-Carter, E.J. 2001. Spray-dried encapsulation of 

cardamom (Elettaria cardamomum) essential oil with mesquite (Prosopis 

juliflora) gum. LWT - Food Science and Technology 34(6): 398-401.  

Berk, Z. 2009. Extrusion. In: Food Process Engineering and Technology, pp. 333-350. 

San Diego : Academic Press.  

Berry, C.S., l‟Anson, K., Miles, M.J., Morris, V.J. and Russel, P.L. 1988. Physical and 

chemical characterization of resistant starch from wheat. Journal of Cereal 

Science 8: 203–206. 

Bird, A.R., Lopez-Rubio, A., Shrestha, A.K. and Gidley, M.J. 2009. Resistant starch in 

vitro and in vivo: factors determining yield, structure, and physiological 

relevance. In: Modern Biopolymer Science, pp. 449–510. New South Wales: 

Elsevier Inc. 

Brand-Williams, W., Cuvelier, M.E. and Berset, C. 1995. Use of a free radical method 

to evaluate antioxidant activity.  LWT - Food Science Technology 28: 25-30. 

Bolívar, A.C.C. and Luis, C.Z. 2004. Stability of anthocyanin-based aqueous extracts 

of Andean purple corn and red-fleshed sweetpotato compared to synthetic and 

natural colorants. Food Chemistry 86: 69–77. 

Bovell-Benjamin, A.E. 2007. Sweet potato: A review of its past, present, and future 

role inhuman nutrition. Advances in Food and Nutrition Research 52: 1- 48. 

Bowman, B. 2014. Wondra Flour. www.gourmetsleuth.com/articles/detail/wondra-

flour Retrieved 14 November, 2015. 

Bridgers, E.N., Chinn, M.S. and Truong, V.D. 2010. Extraction of anthocyanins from 

industrial purple-fleshed sweetpotatoes and enzymatic hydrolysis of residues for 

fermentable sugars. Industrial Crops and Products 32(3): 613-620.  

Bridle, P. and Timberlake, C. 1997. Anthocyanins as natural food colours - selected 

aspects. Food Chemistry 58: 103-109.  

Brown, A.H., Van Arsdel, W.B., Lowe, E. and Morgan, A.I.Jr. 1973. Air drying and 

drum drying. In:  Food Dehydration (2
nd

 edition Vol. 1), ed. W.B. Van Arsdel, 

M.J. Copley, Jr. and A.I. Morgan, Jr, pp. 82–160. Westport: The AVI 

Publishing Company, Inc. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Avila%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=8162591
http://www.ncbi.nlm.nih.gov/pubmed/?term=Velasco%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=8162591
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cansado%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8162591
http://www.ncbi.nlm.nih.gov/pubmed/?term=Notario%20V%5BAuthor%5D&cauthor=true&cauthor_uid=8162591
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.gourmetsleuth.com/articles/detail/wondra-flour
http://www.gourmetsleuth.com/articles/detail/wondra-flour
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init


© C
OPYRIG

HT U
PM

62 
 

Brouillard, R. 1982. Chemical structure of anthocyanins. In : Anthocyanins as Food 

Colors, ed. P. Markakis, pp. 1-40. New York: Academic Press. 

Brumovsky, J.O. and Thompson, D.B. 2001. Production of boiling stable granular 

resistant starch by partial acid hydrolysis and hydrothermal treatments of high 

amylose maize starch. Cereal Chemistry 79: 680–689. 

Bursać Kovačević, D., Levaj, B. and Dragović-Uzelac, V. 2009. Free radical 

scavenging activity and phenolic content in strawberry fruit and jam. 

Agriculturae Conspectus Scientificus 74(3): 155-159. 

Burgos, G., Amoros, W., Mun˜oa, L., Sosa, P., Cayhualla, E., Sanchez, C., Dı´az, C. 

and Bonierbale, M. 2013. Total phenolic, total anthocyanin and phenolic acid 

concentrations and antioxidant activity of purple-fleshed potatoes as affected by 

boiling. Journal of Food Composition and Analysis 30 : 6–12. 

Burns, J., Gardner, P.T., O'Neil, J., Crawford, S., Morecroft, I., MacPhail, D.B., Lister, 

C., Matthews, D., MacLean, M.R., Lean, M.E.J., Duthie, G.G. and Crozier, 

A. 2000. Relationship among antioxidant activity, vasodilation capacity, and 

phenolic content of red wines. Journal of Agriculture and Food 

Chemistry 48: 220-230. 

Cai, L. and Shi, Y. 2010. Structure and digestibility of crystalline short-chain amylose 

from debranched waxy wheat, waxy maize, and waxy potato starches. 

Carbohydrate Polymers 79: 1117–1123. 

Caparino, O.A., Tang, J., Nindo, C.I., Sablani, S.S., Powers, J.R. and Fellman, J.K. 

2012. Effect of drying methods on the physical properties and microstructures 

of mango (Philippine „Carabao‟ var.) powder. Journal of Food Engineering 

111(1): 135-148.  

Cevallos-Casals, B.A. and Cisneros-Zevallos, L.A. 2004. Stability of anthocyanin-

based aqueous extracts of Andean purple corn and red-fleshed sweet potato 

compared to synthetic and natural colorants. Food Chemistry 86: 69-77. 

Chiang, A., Wu, H., Yeh, H., Chu, C., Lin, H. and Lee, W. 2006. Antioxidant effects of 

black rice extract through the induction of superoxide dismutase and catalase 

activities. Lipids 41: 797-803. 

Chiste, R.C., Lopes, A.S. and de Faria, L.J.G. 2010. Thermal and light degradation 

kinetics of anthocyanin extracts from mangosteen peel (Garcinia mangostana 

L.). International Journal of Food Science and Technology 45: 1902–1908. 

Choi, J.H., Hwang, Y.P., Park, B.H., Choi, C.Y., Chung, Y.C. and Jeong, H.G. 2011. 

Anthocyanins isolated from the purple-fleshed sweet potato attenuate the 

proliferation of hepatic stellate cells by blocking the PDGF receptor. 

Environmental Toxicology and Pharmacology 31: 212–219. 

Chung, H., Liu, Q. and Hoover, R. 2010. Effect of single and dual hydrothermal 

treatments on the crystalline structure, thermal properties, and nutritional 

fractions of pea, lentil, and navy bean starches. Food Research International 43: 

501–508. 

Chung, H., Liu, Q. and Hoover, R. 2009. Impact of annealing and heat-moisture 

treatment on rapidly digestible, slowly digestible and resistant starch levels in 

native and gelatinized corn, pea and lentil starches. Carbohydrate Polymers 75: 

436–447. 

Chung, M.J., Walker, P.A. and Hogstrand, C. 2006. Dietary phenolic antioxidants, 

caffeic acid, and trolox, protect rainbow trout gill cells from nitric oxide-

induced apoptosis. Aquatic Toxicology  80: 321-328. 

Chlopicka, J., Pasko, P., Gorinstein, S., Jedryas, A. and Zagrodzki, P. 2012. Total 

phenolic and total flavonoid content, antioxidant activity and sensory evaluation 

of pseudocereal breads. LWT - Food Science and Technology 46:  548-555. 

http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init


© C
OPYRIG

HT U
PM

63 
 

Chuy, L.E. and Labuza, T.P. 1994. Caking and stickiness of dairy-based food powders 

as related to glass transition. Journal of Food Science 59: 43-46. 

Clifford, M. 2000. Anthocyanins – nature, occurence and dietary burden: A review. 

Journal of The Science of Food and Agriculture 80: 1063-1072.  

Collado, L.S., Mabesa, L.B. and Corke, H. 1997. Genetic variation in color of sweet 

potato flour related to its use in wheat-based composite flour products. Cereal 

Chemistry 74: 681-686. 

Collins, J.L. and Gurkin, S.U. 1990. Effect of storage conditions on quality of sweet 

potato flour. Tennessee Farm and Home Science 156: 20–24. 

Collins, J.L. and Walter, W.M.Jr. 1992. Processing and processed products. In: 

Southern Cooperative Series 369: Fifty Years of Cooperative Sweet potato 

Research 1939-1989, ed. Jones, A. and Bouwkamp, J.E., pp. 71-87. Louisiana: 

Louisiana State University Agricultural Center. 

Dansby, M.Y. and Bovell-Benjamin, A.C. 2003. Sensory characterization of a ready-

to-eat sweet potato breakfast cereal by descriptive analysis. Journal of Food 

Science 68: 706-709. 

De Oliveira, M.A., Maia, G.A., De Figueiredo, R.W., De Souza, A.C.R., De Brito, E.S. 

and De Azeredo, H.M.C. 2009. Addition of cashew tree gum to maltodextrin-

based carriers for spray drying of cashew apple juice. International Journal of 

Food Science and Technology 44(3): 641-645.  

Dewanto, V., Wu, X.Z., Adom, K.K. and Liu, R.H. 2002a. Thermal processing 

enhances the nutritional value of tomatoes by increasing total antioxidant 

activity. Journal of Agriculture and Food Chemistry 50: 3010–3014. 

Dewanto, V., Wu, X.Z. and Liu, R.H. 2002b. Processed sweet corn has higher 

antioxidant activity. Journal of Agriculture and Food Chemistry 50: 4959– 

4964. 

Diamante, L.M. and Munro, P.A. 1991. Mathematical modelling of hot air drying of 

sweet potato slices. International Journal of Food Science and Technology 26: 

99-109. 

Dietrych-Szostak, D. and Oleszek, W. 1999. Effect of processing on the flavonoid 

content in buckwheat (Fagopyrum esculentum Möench) grain. Journal of 

Agricultural and Food Chemistry 7: 4384-4387. 

Dimitrios, B. 2006. Sources of natural phenolic antioxidants. Trends in Food Science 

and Technology 17: 505-512. 

Dirby, M., Westergaard, N. and Stapelfeldt, H. 2001. Light and heat sensitivity of red 

cabbage extract in soft drink model systems. Food Chemistry 72: 431-437. 

Dupuis, J.H., Liu, Q. and Yada, R.Y. 2014. Methodologies for increasing the resistant 

starch content of food starches: A review. Comprehensive Reviews in Food 

Science and Food Safety 13: 1219-1234. 

Duthie, G., Duthie, S. and Kyle, J. 2000. Plant polyphenols in cancer and heart disease: 

implications as nutritional antioxidants. Nutrition Research Review 13: 79–106. 

Eerlingen, R.C., Crombez, M. and Delcour, J.A. 1993a. Enzyme resistant starch. I. 

Quantitative and qualitative influence of incubation time and temperature of 

autoclaved starch on resistant starch formation. Cereal Chemistry 70: 339–344. 

Eerlingen, R.C., Deceuninck, M. and Delcour, J.A. 1993b. Enzyme resistant starch. II. 

Influence of amylose chain length on resistant starch formation. Cereal 

Chemistry 70: 345–350. 

Eerlingen, R.C., Van den Broeck, I., Delcour,J.A., Slade, L. and Levine, H. 1994. 

Enzyme-resistant starch. VI. Influence of sugars on resistant starch formation. 

Cereal Chemistry 71: 472-476. 

http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init


© C
OPYRIG

HT U
PM

64 
 

Ellis, R.P., Cochrane, M.P., Dale, M.F.B., Duffus, C.M., Lynn, A., Morrison, I.M., 

Prentice, R.D.M., Swanston, J.S. and Tiller, S.A. 1998. Starch production and 

industrial use. Journal of Science of Food and Agriculture 77: 289–311. 

Emblem, A. 2000. Predicting packaging characteristics to improve shelf-life. In: The 

Stability and Shelf-Life of Food, ed. Kilcast, D. and Subramaniam, P., pp. 145–

170. Cambridge: Woodhead Publishing Limited. 

Englyst, H.N., Kingman, S.M. and Cummings, J.H. 1992. Classification and 

measurement of nutritionally important starch fractions. European Journal of  

Clinical Nutrition 46: 33-50. 

Escarpa, A., Gonzalez, M.C., Manas, E., Garcıa-Diz, L. and Saura-Calixto, F. 1996. 

Resistant starch formation: standardization of a high-pressure autoclave process. 

Journal of Agriculture and Food Chemistry 44: 924–928. 

Eusebio, R., Aranguiren, D. and Ebron, L. 1996. Sweet potato. In: Selected Research 

Papers July 1994 - June 1995 Volume 2, ed. E.T. Rasco Jr. and V.R. Amante, 

pp. 147. Manila: SAPPRAD. 

Faisant, N., Gallant, D.J., Bouchet, B. and Champ, M. 1995. Banana starch breakdown 

in the human small intestine studied by electron microscopy. European Journal 

of  Clinical Nutrition 49: 98–104. 

Fang, Z.X. and Bhandari, B. 2011. Effect of spray drying and storage on the stability of 

bayberry polyphenols. Food Chemistry 129: 1139-1147. 

Felgines, C., Texier, O., Besson, C., Fraisse, D., Lamaison, J.L. and Re´me´ sy, C. 

2002. Blackberry anthocyanins are slightly bioavailable in rats. The Journal of 

Nutrition 22: 1249-1253. 

Ferrari, C.C., Germer, S.P.M. and de Aguirre, J.M. 2012. Effects of spray-drying 

conditions on the physicochemical properties of blackberry powder. Drying 

Technology 30(2): 154-163. 

Fontana, Jr.A.J. 2000. Understanding the importance of water activity in foods. Cereal 

Foods World 45(1): 7-10. 

Food and Agriculture Organization of the United Nations (FAO). 1983. General 

characteristics of roots and tubers compared with cereals. 

http://www.fao.org/docrep/x5415e/x5415e01.htm#1.4.3 sweet potato (Ipomoea 

batatas L.) Retrieved 26 May, 2015. 

Fossen, T. and Andersen, O.M. 2000. Anthocyanins from tubers and shoots of the 

purple potato (Solanum tuberosum). Journal of Horticultural Science and 

Biotechnology 75: 360–363. 

Fossen, T., Cabrita, L. and Andersen, O.M. 1998. Colour and stability of pure 

anthocyanins influenced by pH including the alkaline region. Food Chemistry 

63: 435-440.  

Foster-Powell, K., Holt, S.H.A. and Brand-Miller, J.C. 2002. International table of 

glycemic index and glycemic load values: 2002. American Journal of Clinical 

Nutrition 76: 5–56. 

Fracassetti, D., Bo‟, C.D, Simonetti, P., Gardana, C., Klimis-Zacas, D. and 

Ciappellano, S. 2013. Effect of time and storage temperature on anthocyanin 

decay and antioxidant activity in wild blueberry (Vaccinium angustifolium) 

Powder. Journal of Agricultural and Food Chemistry 61: 2999−3005. 

Fukazawa, H. and Yakushido, K. 1999. High quality method of drying high-colored 

sweet potato for power and stick. Sweet potato Research Front 9: 5.  

Furuta, S., Suda, I., Nishiba, Y. and Yamakawa, O. 1998. High tert-butylperoxyl 

radical scavenging activities of sweet potato cultivars with purple flesh. Food 

Science and Technology International 4: 33-35. 

http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init


© C
OPYRIG

HT U
PM

65 
 

Garcia, A.M. and Walter, W.M. 1998. Physicochemical characterization of starch from 

Peruvian sweet potato selections. Starch 50: 331–337. 

Garcia-Alonso, A., Saura-Calixto, F. and Delcour, J.A. 1998. Influence of botanical 

source and processing on formation of resistant starch type III. Cereal 

Chemistry 75: 802–804. 

Garcia-Alonso, A., Jimenez-Escrig, A., Martin-Carron, N., Bravo, L. and Sauro-

Calixto, F. 1999. Assessment of some parameters involved in the gelatinization 

and retrogradation of starch. Food Chemistry 66: 181–187. 

Garzón, G.A. 2010. Anthocyanins as natural colorants and bioactive compounds. a 

review. Acta Biologica Colombiana 13(3): 27-36.  

Genova, G., Iacopini, P., Baldi, M., Ranieri, A., Storchi, P. and Sebastiani, L. 2012.  

Temperature and storage effects on antioxidant activity of juice from red and 

white grapes. International Journal of Food Science and Technology 47: 13–23. 

Ghiselli, A., Nardini, M., Bbldi, A. and Scaccini, C. 1998. Antioxidant activity of 

different phenolic fractions separated from an Italian red wine. Journal of 

Agricultural and Food Chemistry 46: 361–367. 

Giusti, M.M., Rodriguez-Saona, L.E., Griffin, D. and Wrolstad, R.E. 1999. 

Electrospray and tandem mass spectroscopy as tools for anthocyanin 

characterization. Journal of Agriculture and Food Chemistry 47: 4657–4664. 

Giusti, M.M. and Wrolstad, R.E. 2001. Characterization and measurement of 

anthocyanins by UV-visible spectroscopy. Current Protocols in Food Analytical 

Chemistry, F1.2.1-F1.2.13. 

Giusti, M.M. and Wrolstad, R.E. 2003. Acylated anthocyanins from edible sources and 

their applications in food systems. Biochemical Engineering Journal 14(3): 217-

225.  

Giusti, M.M. and Wrolstad, R.E. 2005. Characterization and measurement of 

anthocyanins by UV-visible spectroscopy. In: Handbook of Analytical Food 

Chemistry, ed. Wrolstad, R.E., pp: 33-45. New York: John Wiley and Sons. 

Goda, Y., Shimizu, T., Kato, Y., Nakamura, M., Maitani, T., Yamada, T. and 

Yamaguchi, M. 1997. Two acylated anthocyanins from purple sweet potato. 

Phytochemistry 44(1): 183-186.  

Gonza´lez-Soto, R.A., Mora-Escobedo, R., Herna´ndez-Sa´nchez, H., Sa´nchez-Rivera, 

M. and Bello-Pe´rez, L.A. 2007. The influence of time and storage temperature 

on resistant starch formation from autoclaved debranched banana starch. Food 

Research International 40: 304–310. 

Grabowski, J., Truong, V.D. and Daubert, C. 2008. Nutritional and rheological 

characterization of spray dried sweetpotato powder. LWT - Food Science and 

Technology 41:206–216. 

Griffin, P.J. and Forgarty, W.M. 1973. Preliminary observations on the starch 

degrading system elaborated by Bacillus polymyxa. Biochemical Society 

Transactions 1: 397-400. 

Gurkin, S.U. 1988. The effect of storage conditions on selected quality attributes of 

sweetpotato flour, Thesis of the University of Tennessee, Knoxville. 

Halliwell, B. 2007. Dietary polyphenols: good, bad, or indifferent for your health? 

Cardiovascular Research 73: 341-347. 

Halvorsen, B.L., Carlsen, M.H., Phillips, K.M., Bohn, S.K., Holte, K., Jacobs, D.R.,Jr. 

and Blomhoff, R. 2006. Content of redox-active compounds (ie, antioxidants) in 

foods consumed in the United States. American Journal of Clinical Nutrition 

84: 95–135. 

http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init


© C
OPYRIG

HT U
PM

66 
 

Hamer, H.M., Jonkers, D., Venema, K., Vanhoutvin, S., Troost, F.J. and Brummer, R. 

2008. The role of butyrate on colonic function: review article.  Alimentary 

Pharmacology and Therapeutics 27:104–119. 

Harada, K., Kano, M., Takayanagi, T., Yamakawa, O. and Ishikawa, F. 2004. 

Absorption of acylated anthocyanins in rats and humans after ingesting an 

extract of Ipomoea batatas purple sweetpotato tuber. Bioscience, Biotechnology 

and Biochemistry 68: 1500–1507. 

Haralampu, S.G. 2000. Resistant starch - a review of the physical properties and 

biological impact of RS3. Carbohydrate Polymers 41: 285–292.  

Harborne, J.B. 1994. The Flavonoids- advances in research since 1986. London: 

Chapman & Hall.  

Hasjim, J., Ai, Y. and Jane, J. 2013. Novel applications of amylose-lipid complex as 

resistant starch type 5. In: Resistant Starch Sources, Applications and Health 

Benefits Chapter 4, ed. Shi, Y.C. and Maningat, C.C, pp. 79–94. Chichester: 

John Wiley and Sons, Ltd. 

Hathorne, C.S., Biswas., M.A., Gichuhi, P.N. and Bovell-Benjamin, A.C. 2008. 

Comparison of breads supplemented with sweet potato flour and high-gluten 

dough enhancers. Lebensmittel Wissenschaft -und-Technologie 41: 803-815. 

Hayashi, K., Ohara, N. and Tsukui, A. 1996. Stability of anthocyanins in various 

vegetables and fruits. Food Science and Technology International 2: 30–33. 

Hertog, M.G., Feskens, E.J., Hollman, P.C., Katan, M.B. and Kromhout, D. 1993. 

Dietary antioxidant flavonoids and risk of coronary heart disease: the Zutphen 

Elderly Study. The Lancet 342(8878): 1007-1011. 

Hickman, B.E., Janaswamy, S. and Yao, Y. 2009. Autoclave and β-amylolysis lead to 

reduced in vitro digestibility of starch. Journal of Agriculture and Food 

Chemistry 57: 7005–7012. 

Higgins, J.A., Higbee, D.R., Donahoo, W.T., Brown, I.L., Bell, M.L. and Bessesen, 

D.H. 2004. Resistant starch consumption promotes lipid oxidation. Nutrition 

and Metabolism 1(8): 8–19. 

Hizukuri, S., Takeda, Y. and Yasuda, M. 1981. Multi-branched nature of amylose and 

the action of debranching enzymes. Carbohydrate Research 94: 205-213. 

Holm, J., Hagander, B., Bjãorck, I., Eliasson, A.C. and Lindquist, I. 1989. The effect of 

various thermal processes on the glycaemic response to whole grain wheat 

products in humans and rats. The Journal of Nutrition 119: 1631-1638. 

Hódsági, M. 2011. Recent results of investigations of resistant starches. PhD Thesis, 

Budapest University of Technology and Economics, Budapest. 

Holden, J.M., Bhagwat, S.A., Haytowitz, D.B., Gebhardt, S.E., Dwyen, J.T., Peterson, 

J., Beecher, G.R., Eldridge, A.L. and Balentine, D. 2005. Development of a 

database of critically evaluated flavonoid data: application of USDA‟s data 

quality evaluation system. Journal of Food Compos Analysis 18: 829-844. 

Hsu, C.L., Chen, W., Weng, Y.M. and Tseng, C.Y. 2003. Chemical composition, 

physical properties, and antioxidant activities of yam flours as affected by 

different drying methods. Food Chemistry 83 : 85–92. 

Hung, P.V., Phi, N.T.L. and Vy, T.T.V. 2012. Effect of debranching and storage 

condition on crystallinity and functional properties of cassava and potato 

starches. Starch 64: 964–971. 

Hwang, Y.P., Choi, J.H., Choi, J.M., Chung, Y.C. and Jeong, H.G. 2011. Protective 

mechanisms of anthocyanins from purple sweet potato against tert-butyl 

hydroperoxide-induced hepatotoxicity. Food and Chemical Toxicology 49(9): 

2081-2089.  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Hertog%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=8105262
http://www.ncbi.nlm.nih.gov/pubmed/?term=Feskens%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=8105262
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hollman%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=8105262
http://www.ncbi.nlm.nih.gov/pubmed/?term=Katan%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=8105262
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kromhout%20D%5BAuthor%5D&cauthor=true&cauthor_uid=8105262
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init


© C
OPYRIG

HT U
PM

67 
 

Imbert, M.P., Seaforth, C.E. and Williams, D.B. 1966. Proceedings of the American 

Society of Horticultural Science 88: 481. 

International Life Sciences Institute (ILSI). 2008. Nutritionally improved sweet potato. 

Washington, D.C.: International Life Sciences Institute.  

http://www3.interscience.wiley.com/cgi-bin/fulltext/119423793/PDFSTART 

Retrieved Dec, 2012. 

Ishida, H., Suzuno, H., Sugiyama, N., Innami, S., Tadokoro, T. and Maekawa, A. 2000. 

Nutritive evaluation on chemical components of leaves, stalks and stems of 

sweet potatoes (Ipomoea batatas Poir). Food Chemistry 68: 359-367. 

Islam, S. 2006. Sweetpotato (Ipomoea batatas L.) leaf: Its potential effect on human 

health and nutrition. Journal of Food Science 71(2): 13-121.  

Iyengar, R., Zaks, A. and Gross, A. 1991. Starch-derived, food grade, insoluble bulking 

agent. US. Patent Number 5051271. 

Jang, J., Ma, Y., Shin, J. and Song, K. 2005. Characterization of polyphenoloxidase 

extracted from Solanum tuberosum Jasim. Food Science and Biotechnology 

14(1): 117–122. 

Jaya, S. and Das, H. 2005. Accelerated storage, shelf life and color of mango powder. 

Journal of Food Processing and Preservation 29: 45–62. 

Jiang, H. and Jane, J. 2013. Type 2 resistant starch in high-amylose maize starch and its 

development. In: Resistant Starch Sources, Applications and Health Benefits. 

Chapter 2, ed. Shi, Y.C., Maningat, C.C, pp. 23-42. Chichester: John Wiley & 

Sons, Ltd.  

Kamiloglu, S., Pasli, A.A., Ozcelik, B., Camp, J.V. and Capanoglu, E. 2015. Colour 

retention, anthocyanin stability and antioxidant capacity in black carrot (Daucus 

carota) jams and marmalades: Effect of processing, storage conditions and in 

vitro gastrointestinal digestion. Journal of Functional Foods 13: 1–10. 

Kalogiannia, E.P., Xynogalos, V.A., Karapantsios, T.D. and Kostloglou, M. 2002. 

Effect of feed concentration on the production of pregelatinized starch in a 

double drum dryer. New York: Elsevier Science Ltd. 

Kalt, W. 2005. Effects of production and processing factors on major fruit and 

vegetable antioxidants. Journal of Food Science 70: 11-19. 

Kano, M., Takayanagi, T., Harada, K., Makino, K. and Ishikawa, F. 2005. Antioxidant 

activity of anthocyanions from purple sweetpotato, Ipomoea batatas cultivar 

Ayamurasaki. Bioscience Biotechnology and Biochemistry 69: 979–988. 

Kawabata, A., Takase, N., Miyoshi, E., Sawayama, S., Kimura, T. and Saitama, K. 

1994. Kudo: Microscopic observation and X-ray diffractometry of 

heat/moisture-treated starch granules. Starch 46: 463–469. 

Kays, S.J. 1985. Formulated sweet potato products. In: Sweet Potato Products: A 

Natural Resource for The Tropics, ed. Bouwkamp, J.C, pp. 205-218. Boca 

Raton: CRC Press, Inc. 

Kha, T.C., Nguyen, M.H. and Roach, P.D. 2010. Effects of spray drying conditions on 

the physicochemical and antioxidant properties of the Gac (Momordica 

cochinchinensis) fruit aril powder. Journal of Food Engineering 98(3): 385-392. 

Kim, H.W., Kim, J.B., Cho, S.M., Chung, M.N., Lee, Y.M., Chu, S.M., Che, J.H., Kim, 

S.N., Kim, S.Y., Cho, Y.S., Kim, J.H., Park, H.J. and Lee, D.J. 2012. 

Anthocyanin changes in the Korean purple-fleshed sweet potato, Shinzami, as 

affected by steaming and baking. Food Chemistry 130(4): 966-972.  

Kim, M.H., Kim, K.S., Song, Y.B., Seo, W.J. and Song, K.B. 2009a. Characteristics of 

apple, persimmon, and strawberry slices dried with maltodextrin. Journal of 

Food Science and Nutrition 14: 367-372. 

http://www3.interscience.wiley.com/cgi-bin/fulltext/119423793/PDFSTART
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init


© C
OPYRIG

HT U
PM

68 
 

Kim, M.H., Kim, M.K., Yu, M.S., Song, Y.B., Seo, W.J. and Song, K.B. 2009b. 

Dehydration of sliced ginger using maltodextrin and comparison with hot-air 

dried and freeze-dried ginger. Journal of Korean Food Science and Technology 

41: 146-150. 

Kim, M.K., Kim, M.H., Yu, M.S., Song, Y.B., Seo, W.J. and Song, K.B. 2009c. 

Dehydration of carrot slice using polyethylene glycol and maltodextrin and 

comparison with other drying methods. Journal of the Korean Society of Food 

Science and Nutrition 38: 111-115. 

Kim, J.M., Park, S.J., Lee, C.S., Ren, C., Kim, S.S. and Shin, M. 2011. Functional 

Properties of Different Korean Sweet Potato Varieties. Food Science and 

Biotechnology 20(6): 1501-1507. 

Knekt, P., Jarvinen, R., Reunanen, A. and Maatela, J. 1996. Flavonoid intake and 

coronary mortality in Finland: a cohort study. British Medical Journal 

312(7029): 478-481. 

Kris-Etherton, P.M., Hecker, K.D., Bonanome, A., Coval, S.M., Binkonski, A.E., 

Hilpert, K.F., Griel, A.E. and Etherton, T.D. 2002. Bioactive compounds in 

foods: their role in the prevention of cardiovascular disease and cancer. 

American Journal of Medicine 113: 71-88. 

Kurozawa, L.E., Park, K.J. and Hubinger, M.D. 2009. Effect of maltodextrin and gum 

arabic on water sorption and glass transition temperature of spray dried chicken 

meat hydrolysate protein. Journal of Food Engineering 91(2): 287-296.  

Lachman, J., Hamouz, K., Orsa´k, M., Pivec, V., Hejtma´nkova´, K., Pazderu, K., 

Dvora´k, P. And Cepl, J. 2012. Impact of selected factors – cultivar, storage, 

cooking and baking on the content of anthocyanins in coloured-flesh potatoes. 

Food Chemistry 133: 1107–1116. 

Lavelli, V., Hippeli, S., Peri, C. and Elstner, E.F. 1999. Evaluation of radical 

scavenging activity of fresh and air-dried tomatoes by three model reactions. 

Journal of Agriculture and Food Chemistry 47: 3826–3831. 

Lee, E.Y.C. and Whelan, W.J. 1971. Glycogen and starch debranching enzymes. In : 

The Enzymes Volume 5, ed. Boyer, P.D, pp. 191-234. New York: Academic 

Press. 

Lee, J., Durst, W. and Wrolstad, R.E. 2005. Determination of total monomeric 

anthocyanin pigment content of fruit juices, beverages, natural colorants, and 

wines by the pH differential method: Collaborative study. Journal of AOAC 

International 88: 1269–1278. 

Lee, L.S., Kim, S.J. and Rhim, J.W. 2000. Analysis of anthocyanin pigments from 

purplefleshed sweetpotato (Jami). Journal of the Korean Society of Food 

Science and Nutrition 29: 555–560. 

Lehmann, U., Rössler, C., Schmiedl, D. and Jacobasch, G.  Production and 

physicochemical characterization of resistant starch type III derived from pea 

starch. Nahrung/Food 47(1): 60 – 63. 

Leong, Y.H., Karim, A.A. and Norziah, M.H. 2007. Effect of pullulanase debranching 

of sago (metroxylon sagu) starch at subgelatinization temperature on the yield of 

resistant starch. Starch 59: 21–32. 

Li, A., Gao, Q. and Ward, R. 2011. Physicochemical properties and in vitro 

digestibility of resistant starch from mung bean (Phaseolus radiatus) starch. 

Starch 63: 171–178. 

Li, J., Li, X-D., Zhang, Y., Zheng, Z-D., Qu, Z-Y., Liu, M., Zu, S-H., Liu, S., Wang, 

M. and Qu, L. 2013. Identification and thermal stability of purple-fleshed sweet 

potato anthocyanins in aqueous solutions with various pH values and fruit 

juices. Food Chemistry 136: 1429–1434. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Knekt%20P%5BAuthor%5D&cauthor=true&cauthor_uid=8597679
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jarvinen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=8597679
http://www.ncbi.nlm.nih.gov/pubmed/?term=Reunanen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8597679
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maatela%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8597679
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init


© C
OPYRIG

HT U
PM

69 
 

Lintas, C. and Cappelloni, M. 1992. Effect of processing on legume  resistant starch. 

European Journal of Clinical Nutrition 46: 103–104. 

Liu, S., Willett, W.C., Stampfer, M.J., Hu, F.B., Franz, M., Sampson, L., Hennekens, 

C.H. and Manson, J.E. 2000. A prospective study of dietary glycemic load, 

carbohydrate intake, and risk of coronary heart disease in US women. American 

Journal of Clinical Nutrition 71: 1455–1461. 

Lu, J., Wu, D.M., Zheng, Y.L., Hu, B. and Zhang, Z.F. 2010a. Purple sweet potato 

color alleviates D-galactose-induced brain aging in old mice by promoting 

survival of neurons via pi3k pathway and inhibiting cytochrome c-mediated 

apoptosis. Brain Pathology 20(3): 598-612.  

Lu, L.Z., Zhou, Y.Z., Zhang, Y.Q., Ma, Y.L., Zhou, L.X., Li, L., Zhou, Z.Z. and He, 

T.Z. 2010b. Anthocyanin extracts from purple sweet potato by means of 

microwave baking and acidified electrolysed water and their antioxidation in 

vitro. International Journal of Food Science and Technology 45(7): 1378-1385.  

Luckett, C.R. and Wang, Y. 2012. Effects of β-amylolysis on the resistant starch 

formation of debranched corn starches. Journal of Agriculture and Food 

Chemistry 60: 4751–4757. 

Ludwig, D.S., Majzoub, J.A., Al-Zahrani, A., Dallal, G.E., Blanco, I. and Roberts, S.B. 

1999. High glycemic index foods, overeating, and obesity. Pediatrics 103(3): 

26. 

Maliˇsinovi´c, M.S., Radosavljevi´c, M.M. and Doki´c, L.P. 2010. Effects of 

autoclaving and pullulanase debranching on the resistant starch yield of normal 

maize starch. Journal of the Serbian Chemical Society 75(4): 449–458. 

Mangala, S.L., Udayasankar, K. and Tharanathan, R.N. 1999. Resistant starch from 

processed cereals : the influence of amylopectin and non-carbohydrate 

constituents in its formation. Food Chemistry 64: 391–396. 

Manlan, M., Mathews, RF., Bates, RP. and O'Hair, S.K. 1985. Drum drying of tropical 

sweet potatoes. Journal of Agriculture of the University of Puerto Rico 68: 423-

432. 

Mattila, P. and Hellstrom, J. 2006. Phenolic acids in potatoes, vegetables, and some of 

their products. Journal of Food Composition and Analysis 20: 152–160. 

Miles, M.J., Morris, V.J., Orford, P.D. and Ring, S.G. 1985. The roles of amylose and 

amylopectin in the gelation and retrogradation of starch. Carbohydrate 

Research 135: 271–278. 

Ministry of Agriculture and Agro-based Industry Malaysia. 2012. Agrofood Statistics 

2012. http://www.moa.gov.my/documents/10157/bcf8ee39-938b-4748-93a8-

363e74529bcb Retrieved 26 May, 2015. 

Ministry of Agriculture Indonesia. 2014. Produksi, luas panen dan produktivitas padi 

dan palawija di Indonesia. http://www.pertanian.go.id/Indikator/tabel-1-prod-

lspn-prodvitas-padi-palawija.pdf Retrieved 26 May, 2015. 

Montilla, C.E., Hillebrand, S. and Winterhalter, P. 2011. Anthocyanins in purple sweet 

potato (Ipomoea batatas L.) varieties. Fruit, Vegetable, and Cereal Science and 

Biotechnology 5(2): 19-24.    

Morales, F.J. and Babel, M.B. 2002. Antiradical efficiency of Maillard reacting 

mixtures in a hydrophilic media. Journal of Agriculture and Food Chemistry 50: 

2788–2792.  

Moran, J.F., Klucas, R.V., Grayer, R.J., Abian, J. and Becana, M. 1997. Complexes of 

iron with phenolic compounds from soybean nodules and other legume tissues: 

prooxidant and antioxidant properties. Free Radical Biology and Medicine 22: 

861-870. 

http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.moa.gov.my/documents/10157/bcf8ee39-938b-4748-93a8-363e74529bcb
http://www.moa.gov.my/documents/10157/bcf8ee39-938b-4748-93a8-363e74529bcb
http://www.pertanian.go.id/Indikator/tabel-1-prod-lspn-prodvitas-padi-palawija.pdf
http://www.pertanian.go.id/Indikator/tabel-1-prod-lspn-prodvitas-padi-palawija.pdf


© C
OPYRIG

HT U
PM

70 
 

Morgan, F.J., Adams, K.R. and Priest, F.G. 1979. A cultural method for the detection 

of puIlulan degrading enzymes in bacteria and its application to the Genus 

Bacillus. Journal of Applied Bacteriology 46: 291-294. 

Morris, V.J. 1990. Starch gelation and retrogradation. Trends in Food Science and  

Technology 1: 2–6. 

Mortleyl, D.G., Bonsi, C.K., Loretan, P.A., Hill, W.A. and Morris, C.E. 1994. Relative 

humidity influences yield, edible biomass, and linear growth rate of 

sweetpotato. Horticultural Science 29: 609-610. 

Muir, J.G., Birken, A., Jones, G. and O‟Dea, K. 1995. Food processing and maize 

variety affects the amounts of starch escaping digestion in the small intestine. 

American Journal of Clinical Nutrition 61: 82–89. 

Nagahata, Y., Kobayashi, I., Goto, M., Nakaura, Y. and Inouchi, N. 2013. The 

formation of resistant starch during acid hydrolysis of high-amylose corn starch. 

Journal of Applied Glycoscience 60: 123–130. 

Nakamura, Y., Umemoto, T., Ogata, N., Kuboki, Y., Yano, M. and Sasaki, T. 1996. 

Starch debranching enzyme (R-enzyme or pullulanase) from developing rice 

endosperm: purification, cDNA and chromosomal localization of the gene. 

Planta 199: 209–218. 

Namratha, J., Asna, U. and Prasad, N.N. 2002. Effect of storage on resistant starch 

content of processed ready-to-eat foods. Food Chemistry 79: 395–400. 

Niba, L.L. 2003. Effect of storage period and temperature on resistant starch and b-

glucan content in corn bread. Food Chemistry 83: 493–498. 

Nicoli, M.C., Anese, M. and Parpinel, M. 1999. Influence of processing on the 

antioxidant properties of fruit and vegetables. Trends in Food Science and 

Technology 10: 94-100.  

Nicoli, M.C., Anese, M., Parpinel, M., Franceschi, S. and Lerici, C.R. 1997. Loss 

and/or formation of antioxidants during food processing and storage. Cancer 

Letters 114: 71–74. 

Norman, B.E. 1982. A novel debranching enzyme for application in the glucose syrup 

industry. Starch 34: 340-346. 

Nugent, A.P. 2005. Health properties of resistant starch. British Nutrition Foundation - 

Nutrition Bulletin 30: 27–54. 

Odake, K., Hatanaka, A., Kajiwara, T., Muroi, T., Nishiyama, K., Yamakawa, O., 

Terahara, N. and Yamaguchi, M. 1994. Nihon Shokuhin Kogyo Gakkaishi 41: 

287. 

Odake, K., Terahara, N., Saito, N., Toki, K. and Honda, T. 1992. Chemical structure of 

two anthocyanins from purple sweet potato, Ipomoea batatas. Phytochemistry 

31: 2127–2130. 

Oki, T., Masuda, M., Furuta, S., Nishiba, Y., Terahara, N. and Suda, I. 2002. 

Involvement of anthocyanins and other phenolic compounds in radical-

scavenging activity of purple-fleshed sweet potato cultivars. Journal of Food 

Science 67: 1752-1756. 

Oki, T., Osame, M., Masuda, M., Kobayashi, M., Furuta, S., Nishiba, Y., Kumagai, T., 

Sato, T. and Suda, I. 2003. Simple and rapid spectrophotometric method for 

selecting purple-fleshed sweetpotato cultivars with a high radical-scavenging 

activity. Breeding Science 52: 101-107. 

Orbase, B. R. and Autos, N. B. 1996. Sweet potato: In: Selected Research Papers, July 

1994-June 1995, Volume 2: Sweet potato, ed. Rasco Jr., T.E. and Amante, V. 

R., pp. 167. Manila : SAPPRAD. 



© C
OPYRIG

HT U
PM

71 
 

Ozturk, S., Koksel, H. and Ng, P.K.W. 2011. Production of resistant starch from acid-

modified amylotype starches with enhanced functional properties. Journal of 

Food Engineering 103: 156–164. 

Padda, M.S. and Picha, D.H. 2008. Effect of low temperature storage on phenolic 

composition and antioxidant activity of sweet potatoes. Postharvest Biology and 

Technology 47: 176-180. 

Pascual-Teresa, S. and Sanchez-Ballesta, M.T. 2008. Anthocyanins: from plant to 

health. Phytochemistry Reviews 7: 281–299. 

Pellegrini, N., Miglio, C., Del Rio, D., Salvatore, S., Serafini, M. and Brighenti, F. 

2009. Effect of domestic cooking methods on the total antioxidant capacity of 

vegetables. International Journal of Food Science and Nutrition 60: 12–22.  

Peng, Z., Li, J., Guan, Y. and Zhao, G. 2013. Effect of carriers on physicochemical 

properties, antioxidant activities and biological components of spray-dried 

purple sweet potato flours. LWT - Food Science and Technology 51: 348-355. 

Philbroom. 2006. Process drying technology. Simon Dryers Brochure. 

http://www.simon-dryers.co.uk Retrieved March 2015. 

Philpott, P., Gould, K., Markham, K., Lewthwaite, L. and Ferguson, L. 2003. Enhanced 

coloration reveals high antioxidant potential in new sweetpotato cultivars. 

Journal of The Science of Food and Agriculture 83: 1076–1082. 

Pongjanta, J.,  Utaipattanaceep, A., Naivikul, O. and Piyachomkwan, K. 2009. 

Debranching enzyme concentration effected on physicochemical properties and 

α-amylase hydrolysis rate of resistant starch type III from amylose rice starch. 

Carbohydrate Polymers 78: 5–9. 

Pua, C.K., Hamid, N.S.A., Rusul, G. and Rahman, R.A. 2007. Production of drum-

dried jackfruit (Artocarpus heterophyllus) powder with different concentration 

of soy lecithin and gum arabic. Journal of Food Engineering 78: 630–636. 

Pua, C.K., Hamid, N.S.A., Tan, C.P, Mirhosseini, H., Rahman, R.A. and Rusul, G. 

2008. Storage stability of jackfruit (Artocarpus heterophyllus) powder packaged 

in aluminium laminated polyethylene and metallized co-extruded biaxially 

oriented polypropylene during storage. Journal of Food Engineering 89: 419–

428. 

Pulido, R., Bravo, L. and Saura-Calixto, F. 2000. Antioxidant activity of dietary 

polyphenols as determined by a modified ferric reducing/ antioxidant power 

assay. Journal of Agricultural and Food Chemistry 48: 3396-3402. 

Que, F., Mao, L., Fang, X. and Wu, T. 2008. Comparison of hot airdrying and freeze-

drying on the physicochemical properties and antioxidant activities of pumkin 

(Cucurbita moschata Duch.) flours. International Journal of Food Science and 

Technology 43: 1195– 1201. 

Ratnayake, W.S. and Jackson, D.S. 2007. A new insight into the gelatinization process 

of native starches. Carbohydrate Polymers 67: 511–529. 

Ray, R.C., Panda, S.K., Swain, M.R. and Sivakumar, P.S. 2012. Proximate 

composition and sensory evaluation of anthocyanin-rich purple sweet potato 

(Ipomoea batatas L.) wine. International Journal of Food Science and 

Technology 47(3): 452-458.  

Reddy, C.K., Suriya, M. and Haripriya, S. 2013. Physico-chemical and functional 

properties of resistant starch prepared from red kidney beans (Phaseolus 

vulgaris.L) starch by enzymatic method. Carbohydrate Polymers 95: 220–226. 

Reesa, D., van Oirschot, Q.E.A., Amour, R., Rwiza, E., Kapinga, R. and Carey, T. 

2003. Cultivar variation in keeping quality of sweet potatoes. Postharvest 

Biology and Technology 28: 313-325. 

http://www.simon-dryers.co.uk/
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init


© C
OPYRIG

HT U
PM

72 
 

Reeve, A. 1992. Starch hydrolysis processes and equipment. In: Starch hydrolysis 

product worldwide technology, production and application, ed: Schenck, F.W. 

and Hebeda, R.E., pp. 79–120. New York: VCH Publishers. 

Rice-Evans, C.A., Miller, N.J. and Paganga, G. 1996. Structure-antioxidant activity 

relationships of flavonoids and phenolic acids. Free Radical Biology and 

Medicine 20(7): 933-956. 

Rice-Evans, C.A., Miller, N.J. and Paganga, G. 1997. Antioxidant properties of 

phenolic compounds. Trends in Plant Science 2: 152-159. 

Rice-Evans, C. and Packer, L. 1998. Flavonoids in health and disease. New York: 

Marcel Dekker. 

Ring, S.G., Gee, J.M., Whittam, M., Orford, P. and Johnson, I.T. 1988. Resistant 

starch: its chemical form in foodstuffs and effect on digestibility in vitro. Food 

Chemistry 28: 97–109. 

Roa, R.L., Ebron, L.Z. and Adion, I. 1996. Sweet potato: In: Selected Research Papers, 

July 1994-June 1995, Volume 2: Sweet potato, ed. Rasco Jr., T. E. and Amante, 

V. R., pp. 14. Manila : SAPPRAD. 

Robinson, A.M. and Williamson, D.H. 1980. Physiological roles of ketone bodies as 

substrates and signals in mammalian tissues. Physiology Reviews 60(1): 143–

187. 

Rombo, G.O., Taylor, J.R.N. and Minnaar, A. 2004. Irradiation of maize and bean 

flours: effects on starch physicochemical properties. Journal of The Science of  

Food and Agriculture 84: 350–356. 

Rumbaoa, R.G.O., Cornago, D.F. and Geronimo, I.M. 2009. Phenolic content and 

antioxidant capacity of Philippine sweet potato (Ipomoea batatas) varieties. 

Food Chemistry 113: 1133-1138. 

Saénz, C., Tapia, S., Chávez, J. and Robert, P. 2009. Microencapsulation by spray 

drying of bioactive compounds from cactus pear (Opuntia ficus-indica). Food 

Chemistry 114(2): 616-622.  

Saikia, S. and Mahanta, C.L. 2013. Effect of steaming, boiling and microwave cooking 

on the total phenolics, flavonoids and antioxidant properties of different 

vegetables of assam, India. International Journal of Food And Nutritional 

Sciences 2(3): 47-53. 

Sajilata, M.G., Singhal, R.S. and Kulkarni, P.R. 2005. Resistant starch - a review. 

Comprehensive Reviews in Food Science and Food Safety 5(1): 1-17. 

Sakano, Y., Hiraiwa, S., Fukushima, J. and Kobayashi, T. 1982. Enzymatic properties 

and action patterns of Termoactinomyces vulgaris α-amylase. Journal of 

Agricultural and Biological Chemistry 46: 1121-1129. 

Salmer´on, J., Ascherio, A., Rimm, E.B., Coldits, G.A., Spiegelman, D., Jenkins, D.J., 

Stampfer, M.J., Wing, A.L. and Willett, W.C. 1997. Dietary fiber, glycemic 

load, and risk of NIDDM in men. Diabetes Care 20(4): 545–550. 

Sang, Y. and Seib, P.A. 2006. Resistant starches from amylose mutants of corn by 

simultaneous heat–moisture treatment and phosphorylation. Carbohydrate 

Polymers 63: 167–175. 

Saravacos, G.D. and Kostaropoulos, A.E. 2002. Handbook of Food Processing 

Equipment. New York : Plenum Publishers. 

Sasaki,Y. and Ohba, R. 2004. Antioxidant activity and optimal manufacturing 

conditions of purple sweet potato lactic acid bacteria drink. LWT - Food Science 

and Technology 10(4): 447-452.  

Scalbert, A., Manach, C., Morand, C., Rémésy, C. and Jiménez, L. 2005. Dietary 

polyphenols and the prevention of diseases. Critical Review of Food Science 

and Nutrition 45: 287–306. 

http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init


© C
OPYRIG

HT U
PM

73 
 

Scalbert, A. and Williamson, G. 2000. Dietary intake and bioavailability of 

polyphenols. The Journal of Nuttrition 130(8): 20735-20855. 

Scheppach, W. 1994. Effects of short chain fatty acids on gut morphology and 

function. Gut Supplement 1: 35–38. 

Sensoy, I., Rosen, R. T., Ho, Ch. and Karwe, M. V. 2006. Effect of processing on 

buckwheat phenolic and antioxidant activity. Food Chemistry 99: 388-393. 

Shahidi, F. and Naczk, M. 2004. Phenolics in food and nutraceuticals. Boca Raton: 

CRC Press. 

Shams-Ardekani, M.R., Hajimahmoodi, M., Oveisi, M.R., Sadeghi, N., Jannat, B., 

Mohammad Ranjbar, A., Gholam, N. and Moridi, T. 2011. Comparative 

antioxidant activity and total flavonoid content of Persian pomegranate (Punica 

granatum L.) cultivars. Iranian Journal in Pharmaceutical Research 10(3): 519-

524. 

Shi, Z., Bassa, I.A., Gabriel, S.L. and Francis, F.J. 1992. Anthocyanin pigments of 

sweetpotatoes; Ipomea batatas. Journal of Food Science 57: 755–770. 

Shin, S.I., Kim, H.J., Ha, H.J., Lee, S.H. and Moon, T.W. 2005. Effect of hydrothermal 

treatment on formation and structural characteristics of slowly digestible non–

pasted granular sweet potato starch. Starch 57: 421–430. 

Sievert, D. and Pomeranz, Y. 1990. Enzyme resistant starch. II. Differential scanning 

calorimetry studies on heat-treated starches and enzyme resistant starch 

residues. Cereal Chemistry 67: 217–221. 

Simsek, S. and El, S.N. 2012. Production of resistant starch from taro (Colocasia 

esculenta L. Schott) corm and determination of its effects on health by in vitro 

methods. Carbohydrate Polymers 90: 1204–1209. 

Smith, M., Marley, K., Seigler, D., Singletary, K. and Meline, B. 2000. Bioactive 

properties of wild blueberry fruits. Journal of Food Science 65: 352–356. 

Steed, L.E. and Truong, V.D. 2008. Anthocyanin content, antioxidant activity and 

selected physical properties of flowable purple-fleshed sweetpotato purees. 

Journal of Food Science 73: 215–221. 

Stute, R. 1992. Hydrothermal modification of starches: the difference between 

annealing and heat moisture treatment. Starch 6: 205-214. 

Suda, I., Furuta, S., Nishiba, Y., Yamakawa, O., Matsugano, K. and Sugita, K. 1997. 

Reduction of liver injury induced by tetrachloride in rats administered PSP 

juice. Journal of the Japanese Society for Food Science and Technology (in 

Japanese with an English summary) 44: 315-318. 

Suda, I., Ishikawa, F., Hatakeyama, M., Miyawaki, M., Kudo, T., Hirano, K., Ito, A., 

Yamakawa, O. and Horiuchi, S. 2008. Intake of purple sweetpotato beverage 

affects on serum hepatic biomarker levels of healthy adult men with borderline 

hepatitis. European  Journal of Clinical Nutrition  62: 60–67. 

Suda, I., Oki, T., Masuda, M., Kobayashi, M., Nishiba, Y. and Furuta, S. 2003. 

Physiological functionality of purple-fleshed sweet potatoes containing 

anthocyanins and their utilization in foods. Japan Agricultural Research 

Quarterly 37(3): 167-173. 

Sultana, B., Anwas, F. and Iqbal, S. 2008. Effect of different cooking methods on the 

antioxidant activity of some vegetables from Pakistan. International Journal of 

Food Science and Technology 43: 560-567.  

Swain, T. and Hillis, W.E. 1959. The phenolic constituents of prunus domestica. I. The 

quantitative analysis of phenolic constituents. Journal of  The Science of Food 

and Agriculture 10: 63–68. 

Szczodrak, J. and Pomeranz, Y. 1992. Starch–lipid interactions and formation of 

resistant starch in high amylose barley. Cereal Chemistry 69: 626–632.  



© C
OPYRIG

HT U
PM

74 
 

Takasaki, Y. 1976. Productions and utilizations of ß-amylase and pullulanase from 

Bacillus cereus var. mycoides. Journal of  Agricultural and Biological 

Chemistry 40: 1515-1530. 

Takenaka, M., Nanayama, K., Isobe, S. and Murata, M. 2006. Changes in caffeic acid 

derivatives in sweet potato (Ipomoea batatas L.) during cooking and processing. 

Bioscience, Biotechnology and Biochemistry 70: 172–177. 

Terahara, N., Shimizu, T., Kato, Y., Nakamura ,M., Maitani, T., Yamaguchi, M.A. and 

Goda, Y. 1999. Six diacylated anthocyanins from the storage roots of purple 

sweet potato, Ipomoea batatas. Bioscience, Biotechnology and Biochemistry 

63(8): 1420-1424. 

Terahara, N., Konczak-Islam, I., Nakatani, M., Yamakwa, O., Goda, Y. and Honda, T. 

2000. Antocyanins in callus induced from purple storage root of Ipomoea 

batatas L. Phytochemistry 54: 919–922. 

Terahara, N., Konczak, I., Ono, H., Yoshimoto, M. and Yamakawa, O. 2004. 

Characterization of acylated anthocyanins in callus induced from storage root of 

purple-fleshed sweet potato, Ipomoea batatas L. Journal of Biomedical and 

Biotechnology 5: 279–286. 

Teow, C.C., Truong, V., McFeeters, R.F., Thompson, R.L., Pecoto, K.V. and Yencho, 

G.C. 2007. Antioxidant activities, phenolic and β-carotene contents of sweet 

potato genotypes with varying flesh colours. Food Chemistry 103: 829-838. 

Tian, Q., Konczak, I. and Schwartz, S.J. 2005. Probing anthocyanin profiles in purple 

sweet potato cell line (Ipomoea batatas L. Cv. Ayamurasaki) by high-

performance liquid chromatography and electrospray ionization tandem mass 

spectrometry. Journal of Agricultural and Food Chemistry 53(16): 6503-6509.  

Tokusoglu, O. and Yildirim, Z. 2012. Effects of cooking methods on the anthocyanin 

levels and antioxidant activity of a local turkish sweetpotato (Ipomoea batatas 

(L.) Lam) cultivar hatay kirmizi: boiling, steaming and frying effects. Turkish 

Journal of Field Crops 17(1): 87-90. 

Tonon, R.V., Freitas, S.S. and Hubinger, M.D. 2010. Anthocyanin stability and 

antioxidant activity of spray-dried açai (Euterpe oleracea Mart.) juice produced 

with different carrier agents. Food Research International 43: 907-914. 

Tonon, R.V., Freitas, S.S. and Hubinger, M.D. 2011. Spray drying of açai (Euterpe 

oleraceae Mart.) juice: Effect of inlet air temperature and type of carrier agent. 

Journal of Food Processing and Preservation 35(5): 691-700.  

Torskangerpoll, K. and Andersen, O.M. 2005. Colour stability of anthocyanins in 

aqueous solutions at various pH values. Food Chemistry 89: 427–440. 

Trinh, K.S., Choi, S.J. and Moon, T.W. 2013. Structure and digestibility of debranched 

and hydrothermally treated  water yam starch. Starch 65: 679–685. 

Truong, V.D. 1992. Sweet potato beverages: Product development and technology 

transfer. In: Sweet Potato Technology for The 21st Century, ed: Hill, W.A., 

Bonsi, C.K and Loretan, P.A., pp. 389-399. Tuskegee: Tuskegee University. 

Truong, V.D. and Avula, R.Y. 2010. Sweet potato purees and dehydrated powders for 

functional food ingredients. In: Sweet potato: Post Harvest Aspects in Food, ed: 

Ray, R.C. and Tomlins, K.I., pp. 117-161. New York: Nova Science Publishers, 

Inc. 

Truong, V.D., Guarte, R.C., De la Rosa, L.S., Cerna, P.F., Tabianan, I.C. and Dignos, 

A.C (Eds.). 1990. Proceedings of the Eight Symposium of the International 

Society for Tropical Root Crops, pp. 600. Bangkok: ISTRC Department of 

Agriculture of Thailand. 

Truong, V.D., McFeeters, R., Thompson, R., Dean, L. and Shofran, B. 2007. Phenolic 

acid content and composition in leaves and roots of common commercial 

http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init


© C
OPYRIG

HT U
PM

75 
 

sweetpotato (Ipomea batatas L.) cultivars in the United States. Journal of Food 

Science 72: 343–349. 

Truong, V.D., Nigel, D., Thompson, R.T., Mcfeeters, R.F., Dean, L.O., Pecota, K.V. 

and Yencho, G.C. 2010. Characterization of anthocyanins and anthocyanidins in 

purple-fleshed sweetpotatoes by HPLC-DAD/ESI-MS/MS. Journal of 

Agricultural and Food Chemistry 58(1): 404-410.  

Truong, V.D., Walter, W.M.Jr. and Giesbrecht, F.G. 1995.Texturization of sweet 

potato puree with alginate: Effects of tetrasodium pyrophosphate and calcium 

sulfate. Journal of Food Science 60: 1054-1059,1074. 

Tsukui, A., Suzuki, A., Nagayama, S. and Terahara, N. 1996. Stability of anthocyanin 

pigments from purple leaves of Perilla ocimoides L. var. Crispa. Nippon 

shukuhin Kagaku Kogaku Kaishi 43: 451-457. 

Tsukui, A., Suzuki, A., Komaki, K., Terahara, N., Yamakawa, O. and Hayashi, K. 

1999. Stability and composition ratio of anthocyanin pigments of Ipomoea 

batatas. Poir. Nippon shukuhin Kagaku Kogaku Kaishi (in Japanese with an 

English summary) 46: 148-154. 

Valdez, C.C., Lopez, C.Y., Schwartz, S., Bulux, J. and Solomons, N.W. 2001. Sweet 

potato buds: the origins of a "designer" food to combat hypovitaminosis A in 

Gautemala, processing, vitamin A content and preservation characteristics. 

Nutrition Research 21: 61-70. 

Van Hal, M. 2000. Quality of sweetpotato flour during processing and storage. Food 

Reviews International 16(1): 1-37. 

Vasanthan, T. and Bhatty, R.S. 1998. Enhancement of resistant starch (RS3) in 

amylomaize, barley, field pea and lentil starches. Starch 50: 286–291. 

Wagner, H. 1985. Annual Proceedings of the Phytochemical Society of Europe, Vol. 

25, pp. 409. 

Walker, G.J. 1968. Metabolism of the reserve polysaccharide of Streptococcus mitis, 

some properties of pullulanase. Biochemical Journal 108: 33-40. 

Walter, W.M.Jr., Catignani, G.L., Yow, L.L. and Porter, D.H. 1983. Protein nutritional 

value of sweet potato flour. Journal of Agricultural and Food Chemistry 31: 

947-949. 

Walter, M. and Marchesan, E. 2011. Phenolics compounds and antioxidant activity of 

rice. Brazilian Archives of Biology and Technology 54: 371-377. 

Walter, W.M.Jr., Truong, Y.D. and Espinel, K.R. 2001. Methods for producing cooked 

sweet potato products and compositions. Patent Number 6,197,363.  

Walter, W.M.Jr. and Wilson, P.W. 1992. Frozen sweet potato products. In: Sweet 

Potato Technology for the 21st Century, ed. Hill, W.A., Bonsi, C.K., Loretan, 

P.A., pp 400-406.  Alabama: Tuskegee.  

Wang, C., Wang, J., Lin, W., Chu, C., Chou, F. and Tseng, T. 2000. Protective effect of 

Hibiscus anthocyanins against tert-butyl hydroperoxide-induced hepatic toxicity 

in rats. Food and Chemical Toxicology 38(5): 411–416. 

Wiczkowski, W., Szawara-Nowak, D. and Topolska, J. 2015. Changes in the content 

and composition of anthocyanins in red cabbage and its antioxidant capacity 

during fermentation, storage and stewing. Food Chemistry 167: 115–123. 

Willis, H.J., Eldridge, A.L., Beiseigel, J., Thomas, W. and Salvina, J.L. 2009. Greater 

satiety response with resistant starch and corn bran in human subjects. Nutrition 

Research 29: 100–105. 

Winaro, E.G. 1982. Sweet potato processing and by-product utilization in the tropics. 

In: Sweet potato, Proceedings of the First International Symposium, ed. 

Villareal, R.L. and Griggs, T.D., pp. 373-84, 393. Shanhua: Asian Vegetable 

Research Development Centre. 

http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init


© C
OPYRIG

HT U
PM

76 
 

Wober, B. 1973. The pathway of maltodextrin metabolism in Pseudomonas Stutzeri. 

Hoppe Seyler’s Zeitschrift fur physiologische Chemie 354: 75-82. 

Womeni, H.M., Tiencheu, B., Linder, M., Nabayo, E.M.C., Tenyang, N., Mbiapo, F.T., 

Villeneuve, P., Fanni, J. and Parmentier, M. 2012. Nutritional value and effect 

of cooking, drying and storage process on some functional properties of 

Rhynchophorus phoenicis. International Journal of Life Science and Pharma 

Research 2(3): 203-219. 

Woolfe. 1992. Sweet potato: An untapped food resource. Cambridge, UK: Cambridge 

University Press. 

Wrolstad, R.E., Durst, R.W. and Lee, J. 2005. Tracking color and pigment changes in 

anthocyanin products. Trends in Food Science and Technology, 16(9): 423–428.  

Wu, X., Beecher, G., Holden, J., Haytowitz, D., Gebhardt, S. and Prior, R. 2006. 

Concentrations of anthocyanins in common foods in the United States and 

estimation of normal consumption. Journal of Agricultural and Food Chemistry 

54(11): 4069–4075. 

Wu, D., Lu, J., Zheng, Y., Zhou, Z., Shan, Q. and Ma, D. 2008. Purple sweetpotato 

color repairs D-galactose-induced spatial learning and memory impairment by 

regulating the expression of synaptic proteins. Neurobiology of Learning and 

Memory 90: 19–27. 

Wu, H.C.H. and Sarko, A. 1978. The double-helical molecular structure of crystalline 

ß-amylose. Carbohydrate Research 61: 7-25. 

Wu, T.Y., Tsai, C.C., Hwang, Y.T. and Chiu, T.H. 2012. Effect of antioxidant activity 

and functional properties of Chingshey purple sweet potato fermented milk by 

Lactobacillus acidophilus, L. delbrueckii subsp. lactis, and L. gasseri strains. 

Journal of Food Science 77(1): 2-8. 

Wu, T., Yan, J., Liu, R., Marcone, M.F., Aisa, H.A. and Tsao, R. 2012. Optimization of 

microwave-assisted extraction of phenolics from potato and its downstream 

waste using orthogonal array design. Food Chemistry 133(4): 1292-1298.  

Xu, J. 2013. Identification and stability of acylated anthocyanins in purple-fleshed 

sweet potato p40. Master Thesis, Kansas State University. 

Xu, B. and Chang, S.K.C. 2008. Total phenolics, phenolic acids, isoflavones, and 

anthocyanins and antioxidant properties of yellow and black soybeans as 

affected by thermal processing. Journal of Agricultural and Food Chemistry 56: 

7165 – 7175. 

Yamakawa, O., Suda, I. and Yoshimoto, M. 1998. Development and utilization of 

sweet potato cultivars with high anthocyanin content. Food and Food 

Ingredients Journal in Japan (In Japanese with English summary) 178: 69-77  

Yamakawa, O. and Yoshimoto, M. 2002. Sweetpotato as food material with 

physiological functions. Acta Horticulturae - International Society for 

Horticultural Science 583: 179–185. 

Yagisawa, M., Kato, K., Koba, Y. and Ueda, S. 1972. Pullulanase of Streptomyces sp. 

280. Journal of Fermentation Technology 50: 572-579. 

Yang, J., Chen, J.F., Zhao, Y.Y. and Mao, L.C. 2010. Effects of drying processes on 

the antioxidant properties in sweet potatoes. Agricultural Sciences in China 9: 

1522-1529. 

Yang, J. and Gadi, R.L. 2008. Effects of steaming and dehydration on anthocyanins, 

antioxidant activity, total phenols and color characteristics of purple-fleshed 

sweet potatoes (Ipomoea batatas). American Journal of Food Technology 3(4): 

224-234. 

http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init


© C
OPYRIG

HT U
PM

77 
 

Ye, J., Meng, X., Yan, C. and Wang, C. 2010. Effect of purple sweet potato 

anthocyanins on β-amyloid-mediated PC-12 cells death by inhibition of 

oxidative stress. Neurochemical Research 35(3): 357-365.  

Yoo, M.S. 2005. Molecular press dehydration of plant tissues using soluble high 

molecular weight dehydrating agent. Korean Patent Number 10-04748861. 

Yoshimoto, M., Okuno, S., Yoshinaga, M., Yamakawa, O., Yamaguchi, M. and 

Yamada, J. 1999. Antimutagenicity of sweet potato (Ipomoea batatas) roots. 

Bioscience, Biotechnology, and Biochemistry 63: 537-543. 

Yoshinaga, M. 1995. New cultivar “Ayamurasaki” for colorant production. 

Sweetpotato Research Front 1: 2.  

Yoshinaga, M., Yamakawa, O. and Nakatani, M. 1999. Genotypic diversity of 

anthocyanin content and composition in purple-fleshed sweet potato (Ipomoea 

batatas (L.) Lam). Breeding Science 49: 43–47. 

Yukihiro, G., Tankashige, S., Yoshiaki, K., Mikio, N., Tamio, M. and Takashi, Y. 

1997. Two acylated anthocyanins from purple sweet potato. Phytochemistry 44: 

183–186. 

Zhang, Z.F., Fan, S.H., Zheng, Y.L., Lu, J., Wu, D.M., Shan, Q. and Hu, B. 2009. 

Purple sweetpotato color attenuates oxidative stress and inflammatory response 

induced by D-galactose in mouse liver. Food Chemistry and Toxicology 47: 

496–501. 

Zhang, H. and Jin, Z. 2011. Preparation of products rich in resistant starch from maize 

starch by an enzymatic method. Carbohydrate Polymers 86: 1610–1614. 

Zhao, Z. and Jia, F. 1985. Sweetpotato: Safe Storage and Indigenous Processing, pp. 

25. China: The Agricultural Publishing House (translated from Chinese). 

Zhu, Z-P., Hylton, C.M., Rössner, U. and Smith, A.M. 1998. Characterization of 

starch-debranching enzymes in pea embryos. Plant Physiology 118: 581–590.  

 
  

http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init

	FUNCTIONAL AND PHYSICOCHEMICAL PROPERTIES, AND STORAGE STABILITY OF INSTANTIZED PURPLE SWEET POTATO (Ipomoea batatas L.) POWDER
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTERS
	REFERENCES



