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ABSTRACT

The aim of this investigation was to evaluate ascorbic acid, carotenoid and sugar content in different types of
processed and packed apple juices for experimentation. Four types of packed apple juices namely Appy fizz,
Ditto, Real and Onjus were purchased from local market of Dehradun. All the four brands of apple juice
showed acidic pH and Real brand is most acidic having pH of 3. Differences were observed in the Brix,
viscosity and density of all these apple varieties. Thus Ditto juice possessed maximum nutritional
components compared to Appy fizz, Real and Onjus packed apple juices. Ascorbic acid content was
maximum in Ditto and least in the Onjus packed apple juice. Ascorbic acid was mainly responsible for the
radical-scavenging capacity of the AQ (aqueous fraction) apple juice fractions. B carotene was not found in
any of the brands of packed apple juices. It could be concluded that packed apple juice is a good nutritional
source. Ditto comes out to be the best suited apple type for obtaining packed apple juice.

Key words : ascorbic acid, carotenoid, brands, processed, apple juice.
INTRODUCTION

What are juices?

Juice is the liquid naturally contained in fruit or vegetable tissue. It is prepared by mechanically squeezing or
macerating fresh fruits or vegetables without the application of heat or solvents. For example, orange juice is
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the liquid extract of the fruit of the orange tree. Juice may be prepared in the home from fresh fruits and
vegetables using variety of hand or electric juicers. Many commercial juices are filtered to remove fiber or
pulp, but high-pulp fresh orange juice is a popular beverage. Juice may be marketed in concentrate form,
sometimes frozen, requiring the user to add water to reconstitute the liquid back to its "original state".
However, concentrates generally have a noticeably different taste from that of their "fresh-squeezed"
counterparts (Kurowska et al, 2000). Other juices are reconstituted before packaging for retail sale. Common
methods for preservation and processing of fruit juices include canning, pasteurization, freezing, evaporation

and spray drying.

Juices available in market

Popular juices include apple, orange, grapefruit, pineapple, tomato, passion fruit, mango, carrot, grape,
cherry, cranberry, guava, and pomegranate. It has become increasingly popular to combine a variety of fruits
into single juice drinks. Popular blends include cran-apple (cranberry and apple) and apple and blackcurrant
(Franke et al, 2005). A demonstration of this trend is that prepackaged single fruit juices have lost market
share to prepackaged fruit juice combinations. A number of new companies have had considerable success

supplying prepackaged fruit juice permutations on the basis of this transition.

Juice bars have also become common place across most of the western world and offer similar juice blends.
Juice is also commonly found in many cooking recipes from various cultures. The most popular are lime and

lemon juice which help to add a slightly more sour or acidic taste to dishes.

Health benefits

Juices are often consumed for their health benefits. For example, orange juice rich in vitamin C, folic acid
and potassium, is an excellent source of bio-available antioxidant phytochemicals (Franke et al, 2005) and it
significantly improves blood lipid profiles in people affected with hypercholesterolemia (Kurowska et al,
2000). Prune juice is associated with a digestive health benefit. Cranberry juice has long been known to help
prevent or even treat bladder infections, and it is now known that a substance in cranberries prevents bacteria

from binding to the bladder (Drug Watch: Cranberry juice reduces bacteriuria and pyuria).

Fruit juice consumption overall in Europe, Australia, New Zealand and the USA has increased in recent
years. West Europe Fruit Juice Market Research, Trends, Analysis TOC, are  probably due to public
perception of juices as a healthy natural source of nutrients and increased public interest in health issues.
Indeed, fruit juice intake has been consistently associated with reduced risk of many cancer types (Lewis et

al, 2009) and might be protective against stroke (Feldman EB, 2001).
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Aim of study

The aim of this investigation was to evaluate ascorbic acid, carotenoid and sugar content in different types of

processed and packed apple juices.

MATERIALS AND METHODS
1. Procurement of packed apple juices

The different brands of apples were purchased from the local market of Dehradun. The selected brands

include APPY FIZZ, REAL, ONJUS and DITTO.

2. Determination of physical properties of packed apple juice

(a) Soluble Solids

Soluble solids of apple juice were determined by using a Digital Refractometer at room temperature and

results were reported as degrees Brix.

(b) pH
pH of the apple juices were determined by using pH meter.
(c)Relative viscosity

Viscosity was measured by using Ostwald’s Viscometer. It was cleaned with chromic acid and then
thoroughly with distilled water. It is finally washed with alcohol or ether and then dried. Sufficient volume
of distilled water is introduced by pipette in lower bulb so that bend portion of tube and half or a little more
than half of lower bulb are filled up. Clamp the viscometer in vertical position. Through the rubber bulb
attached to upper arm of upper bulb, suck the water until it rises above the upper mark and allow it to flow
under its own weight. The time of flow from upper mark to lower mark is measured by starting the stop
watch as the meniscus of the liquid just reaches the upper mark and stopping the watch as the meniscus just
passes the lower mark. Take at least 3-4 readings with water and then take their mean value and note it as t>.
Now remove the water from the viscometer and dry it. Introduce in lower bulb almost same amount of juice
and measure the time of flow of liquid as before. Take at least 3-4 readings and then take their mean value
and note it as t;. Now wash and dry the R.D. bottle and then weigh it empty and then fill it with distilled
water and weigh. Remove the water and dry the R.D. bottle and then fill it with juice and weigh.

Calculations
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e For Density of juice (d1) and of water (d>)
Mass of empty R.D. bottle =a gm
Mass of R.D. bottle + juice =b gm
Mass of the juice = b-a gm
Mass of R.D. bottle + water = ¢ gm
Mass of the water = c-a gm

o di/dy=(b-a)/(c-a)
e  Relative viscosity of the juice =11/ 12

ni/m2 =(d1 xt1)/(d2 X t2)
By putting respective values the relative viscosity of the juice can be calculated.
(d) Relative density
The density of any liquid can be measured by using Relative Density bottle commonly called as R.D. bottle.

It is slightly round bottomed type of glass vessel, fitted with a glass cork.

R.D. bottle is first washed with chromic acid solution and then with distilled water and finally with alcohol.
It is then dried and weighed. The R.D. bottle is then filled with distilled water and stoppered. There should
be no bubble inside the bottle. R.D. bottle is again weighed. Water is then poured out and washed with
alcohol and dried. R.D. bottle is then filled with juice as before and weighed again.
Let: Mass of empty R.D. bottle = wi gm

Mass of R.D. bottle + water = w> gm

Mass of R.D. bottle + juice = w3 gm
Then,
Density of juice (di) / density of water (d2) = (w3-w1) / (W2-w1)

di =[(w3-w1)/ (w2-w1)] X d2

By putting respective values the relative density of the juice can be calculated.
(e) Carbohydrates
Qualitative test of carbohydrate: Anthrone Test
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The anthrone test was used for the qualitative estimation of polysaccharides as well as monosaccharides.
The test is based on the dehydration of monosaccharides to furfural derivatives, e.g. hydroxymethylfurfural.
Furfural derivatives react with anthrone to form a deep green color complex.
1. Place 0.5-1 ml of each sample to separate test tubes.
2. Add 2 ml of anthrone reagent.
3. Mix and place tubes in boiling water bath for 10 min and observe the color for presence or absence of
sugar.

3.Determination of Ascorbic Acid in packed apple juice

Ascorbic acid was determined by redox titration. The redox reaction is better than an acid-base titration since

there are additional acids in a juice, but few of them interfere with the oxidation of ascorbic acid by iodine.

Iodine is relatively insoluble, but this can be improved by complexing the iodine with iodide to form tri
iodide:

L+T <> Is

Tri iodide oxidizes vitamin C to form dehydroascorbic acid:

CeHsO¢ + I3 + H2O = Ce¢HeOg + 31" + 2H"

As long as vitamin C is present in the solution, the tri iodide is converted to the iodide ion very quickly.
However, when the all the vitamin C is oxidized, iodine and tri iodide will be present, which react with
starch to form a blue-black complex. The blue-black color is the endpoint of the titration. This titration
procedure is appropriate for testing the amount of vitamin C in vitamin C tablets, juices, and fresh, frozen, or

packaged fruits and vegetables
Preparation of reagents

1% Starch Indicator Solution

1. Add 0.50 g soluble starch to 50 ml near-boiling distilled water.

2. Mix well and allow to cool before use (doesn't have to be 1%; 0.5% is fine).

Todine Solution
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. Dissolve 5.00 g potassium iodide (KI) and 0.268 g potassium iodate (KIO3) in 200 ml of distilled

water.

Add 30 ml of sulfuric acid.

Pour this solution into a 500 ml graduted cylinder and dilute it to a final volume of 500 ml with
distilled water.

Mix the solution.

Transfer the solution to a 600 ml beaker. Label the beaker as iodine solution.

Vitamin C Standard Solution

1.
2.

Dissolve 0.250 g vitamin C (ascorbic acid) in 100 ml distilled water.
Dilute to 250 ml with distilled water in a volumetric flask. Label the flask as ascorbic acid standard

solution.

Standardizing Solutions

oD

Add 25.00 ml of vitamin C standard solution to a 125 ml Erlenmeyer flask.

Add 10 drops of 1% starch solution.

Rinse buret with a small volume of the iodine solution and then fill it. Record the initial volume.
Titrate the solution until the endpoint is reached. This will be when we see the first sign of blue color
that persists after 20 seconds of swirling the solution.

Record the final volume of iodine solution. The volume that was required is the starting volume
minus the final volume as V.

Repeat the titration at least twice more.

Vitamin C Titration

We titrate samples exactly the same as we did for standard. Record the initial and final volume of iodine

solution required to produce the color change at the endpoint.

Titrating Juice Samples

1.

Add 25.00 ml of juice sample to a 125 ml Erlenmeyer flask.
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2. Titrate until the endpoint is reached. (Add iodine solution until we get a color that persists longer
than 20 seconds).

3. Repeat the titration until we have at least three measurements V».

Calculations

e Volume x Normality of KIO3; = Volume x Normality of known Vitamin C solution
Vi x N1 = (25 x 4 x w) + Equivalent weight Eq. wt.
Normality of KIO3 = (25 x 4 x w) + (V1 x Eq. wt.)

e Volume x Normality of Unknown Vitamin C = Volume x Normality of KIO3
25 x No=(V2x25 x4 xw)=+ (Vi x Eqwt.)
N2=(25 x4 xw x Vy)+ (25 x Eqwt. x Vi)
Strength = [(25 x 4 X w x V3) + (25 x Eq wt. X V)] x Eq wt.

=@ xwxVy)+=V gm/lt
NOTE: Eq wt. = Equivalent weight of Vitamin C
w = wt. of vitamin C dissolved in 250 ml distilled water i.e. 0.250 gm

N = Normality of KIO;
N2 =Normality of Unknown Vitamin C
V1 = Volume of KIOs used in titrating standard Vit C
V2 = Volume of KIOs used in titrating sample
Thus putting the values in the above formula will give the amount of vitamin C present in grams in per litre

of the sample juice.

4. Determination of Carotene in packed apple juice
Principle

B carotene are precursors of vitamin A and hence their estimation in food stuffs is important from
nutritional point of view. Carotenes are separated on a column of Ca (OH), after their extraction from
experimental material by organic solvents. The individual carotene are then determined in the column
effluent spectrophotometrically. The values form their respective vitamin A potency is used to derive

the total vitamin A content of food stuff.

Materials and reagents
e glass column (1x30 cm)

e colorimeter
e petroleum ether — acetone (1:1) mixture
e calcium hydroxide
e sodium sulphate (anhydrous)
e petroleum ether
Procedure

1) Standardization of  carotene
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e First of all cover the conical flask with paper or aluminium foil.

e Add 25 mg of B carotene and add 25 ml of petroleum ether — acetone (1:1) mixture.

e The mixture thus formed is called stock solution.

e Take 5 test tubes and add Oml, 1ml, 2ml, 3ml and 4 ml of stock solution.

e To the test tubes add Oml, 4ml, 3ml, 2ml and 1ml of petroleum ether — acetone (1:1) mixture
respectively.

0.045

0.04 /
0.035

0.03 /
0.025 /

0.02
0.015
0.01 / /
0.005
0 / . . . .

CONCENTRATION OF STOCK SOLUTION

2) Preparation of the sample: Take 25 ml of the sample juice and allow it to stand for some time in
100 ml mixture of petroleum ether — acetone (1:1) mixture. Filter the extract through separating funnel
and wash the sample again and again with 100 ml of petroleum ether and acetone (1:1) mixture till all the
yellow color is extracted repeat this procedure 2 - 3 times.

3) Take the organic solvent layer and take the optical density of different sample of juice.

4) Record the absorbance of standards and sample fractions at 450 nm and prepare the standard curve.
Determine the quantity of B carotene in each of the collected fraction of the sample from the standard

curve.

Calculations

Add values of § carotenes of all the fractions of the sample taken into consideration the portion of column
effluent of each fraction used for monitoring § carotenes. The true vitamin a value in the sample is expressed
in terms of international units. One International Unit of vitamin A is equivalent to 0.6 microgram of f

carotene.
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RESULTS AND DISCUSSION

Physical and physiochemical characterization
The physical and physiochemical parameters of different brands of apple juices are shown in the following

tables:

1. pH AND BRIX OF DIFFERENT BRANDS OF APPLE JUICES

S.NO. BRAND OF pH BRIX ANTHRONE
APPLE JUICE TEST
l. APPY FIZZ 34 15 +
2. ONJUS 4.12 12 +
3. REAL 3.0 16 +
4. DITTO 3.36 13 +

Table 1: pH and brix of different brands of packed apple juices
+ Sign indicates the presence of sugar in juices.

Table 1 depicts the pH, presence of sugar and soluble solids in different brands of apple juices. All the four
brands of juices had acidic nature but maximum acidity was shown by Onjus i.e. 4.12 and Real brand of
apple juice had minimum acidic nature i.e. 3.0. In a similar way Onjus, Appy fizz and Real showed
maximum amount of carbohydrates as compared to the Ditto brand. Ditto brand had maximum amount of
soluble sugar content as compared to other varieties of packed apple juices. The qualitative analysis of

sugars by anthrone test had shown presence of sugars in all the four brands of packed apple juices.

2. DENSITY AND VISCOSITY OF DIFFERENT BRANDS OF APPLE JUICES

S.NO. BRAND OF RELATIVE VISCOSITY
JUICE DENSITIES (in (centipoises cP)
m/ml
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l. APPY FIZZ 0.903 1.302
2. ONJUS 0.886 1.195
3. REAL 0.899 1.278
4. DITTO 0.935 1.415

Table 2: Viscosity and density of different brands of apple juices

Table 2 states the viscosity and density of different brands of packed apples juices. Density of all the juices
was not much different from that of water. Ditto brand of apple juice has maximum viscosity indicating the
presence of good amount of soluble solids whereas Onjus has minimum viscosity thus having low content of
solids in it. Ditto brand had high value of relative density and Onjus had low value.

3. ASCORBIC ACID AND B- CAROTENE OF DIFFERENT PACKED APPLE JUICES

S.No. BRAND OF ASCORBIC | CAROTENOID
JUICE ACID (gm/lf) (mg/lt)
1. APPY FIZZ 0.032 NIL
2. ONJUS 0.042 NIL
3. REAL 0.135 NIL
4. DITTO 0.128 NIL

Table 3: Ascorbic acid content and [} carotene content in different brands of apple juices.

Table 3 describes the amount of Ascorbic acid and Carotenoid present in different brands of packed apple
juices. Real brand of packed apple juice had maximum amount of ascorbic acid present in it. Appy fizz had
minimum amount of Ascorbic acid. Carotenoid content was not found in any of the packed apple juices.
Soluble nutrients are found in packed apple juices but fibres are absent in the juices. These characteristics
make the juices easily digestible food supplements. In the present study the physical properties as well as
nutritional content was analysed in four brands of packed apple juices namely Appy fizz, Real, Ditto and
Onjus. All the apple types showed acidic pH. The high acidity in packed juices could be explained on the
basis of technological treatment carried out by the manufacturers, aimed to achieve high acidity- apple
juices, which have a better consumer acceptance (Sanchez-Moreno, 2005). Manufacturers add sugars to
offset acid taste and get a sweeter product, and this was shown on some of the labels of the commercial
apple juices brought for this study.

Real brand of packed apple juice showed maximum Brix (16), density (0.8997) and viscosity (1.302). All
these parameters are indicator of the presence of soluble solids including sugars. The present result obtained
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showed that Real has maximum amount of these compounds. These results are comparable with the earlier
studies of apple juices (Handelmann, 2001). The presence of soluble compounds has also been shown in
other fruit juices also. In study conducted by Gutierrez et al, 2008 the presence of various nutritional
components has been noted in guava juice.

To evaluate the nutritional value of the selected packed apple juices, Ascorbic Acid and B carotene content
was also determined. Real juice showed highest amount of ascorbic acid (0.135mg/100gm of juice). When
these results were compared with the earlier studies where ascorbic acid content was 2.24mg/250 gm of
juice.

The packed juices of all four types did not show the presence of carotene. This may be due to the fact that 8
carotene is present only in fresh apple but not in packed juices. When the result was compared with the
earlier studies it was found that Handelmann 2001 has also said that § carotene is absent in the apple juices.
It could be concluded that packed apple juice is a good nutritional source. Ditto comes out to be the best

suited apple type for obtaining packed apple juice.

REFERENCES

[1] Adas, Michael (2001). Agricultural and Pastoral Societies in Ancient and Classical History. Temple
University Press. ISBN 1566398320. OCLC 44493265.

[2] Arnao M.B., Cano A., & Acosta M (2001). The hydrophilic and lipophilic contribution to total
carotenoid content. Food chemistry, 73, 239-244.

[3] Audera C, Patulny RV, Sander BH, Douglas RM (2001). Mega-dose vitamin C in treatment of the

common cold: a randomised controlled trial. Medical Journal of Australia; 175(7):359-362.

[4] Bjelakovic G, Nikolova D, Gluud LL, Simonetti RG, Gluud C (2007). "Mortality in randomized trials of
antioxidant supplements for primary and secondary prevention: systematic review and meta-
analysis". JAMA 297 (8): 842-57. 10.1001/jama.297.8.842. PMID 17327526. http://jama.ama-
assn.org/cgi/content/abstract/297/8/842.

[5] "British Cancer Organization Calls for Warning Labels on Beta-Carotene". 2000 July 3I.
http://www.cancer.org/docroot/NWS/content/NWS 1 1x Warning Labels on Beta Carotene Call
ed For.asp. Retrieved 2007 march 15.

37
WWW.ijsir.in



'ﬂ" International Journal of Scientific and Innovative Research 2023; 11(2) : 27 - 40
/ IJSIR P-ISSN 2347-2189, E- ISSN 2347-4971

[6] Chan JM, Wang F, Holly EA (2005). Vegetable and fruit intake and pancreatic cancer in a population-
based case-control study in the San Francisco bay area. Cancer Epidemiol Biomarkers Prevention

.14(9):2093-7.

[7] Deulgaonkar, Atul (2005). "A case for reform". Frontline 22 (8).
http://www.hinduonnet.com/fline/f12208/stories/20050422000804500.htm.

[8] Feldman EB (2005). Fruits and vegetables and the risk of stroke. Nutrition 5: 24-27.

[9] Gandini S, Merzenich H, Robertson C, Boyle P (2000). Meta-analysis of studies on breast cancer risk
and diet: the role of fruit and vegetable consumption and the intake of associated micronutrients.

European Journal of Cancer; 36:636-646.

[10] Grodstein F, Kang JH, Glynn RJ, Cook NR, Gaziano JM (Nov 2007). "A randomized trial of beta
carotene supplementation and cognitive function in men: the Physicians' Health Study II". Archinte

International Medicine 167 (20): 2184-90. 10.1001/archinte.167.20.2184. PMID 17998490.

[11] Institute of Medicine. Dietary Reference Intakes for Vitamin C, Vitamin E, Selenium, and Carotenoids.

Washington, DC: National Academy of Sciences. 2002. Accessed September. 14, 2007.

[12] Jacques PF, Chylack LT, Jr., Hankinson SE, et al. (2001) Long-term nutrient intake and early age-
related nuclear lens opacities. Archinte Ophthalmol; 119(7):1009-1019. (PubMed)

[13] International sugar statistics

http://www.illovosugar.com/World of sugar/Sugar Statistics/International.aspx

[14] James, Glyn (2004). Sugarcane. Blackwell Publishing. ISBN 063205476X. OCLC 51837990
84251137.

[15] K. Yanagi et al. (2006). "Light-Harvesting Function of B-Carotene Inside Carbon Nanotubes".
Physiological Revised B 74: 155420. 10.1103/PhysRevB.74.155420.

[16] Kurowska EM, Spence JD, Jordan J, Wetmore S, Freeman DJ, Piché LA, Serratore P. (2000) HDL-
cholesterol-raising effect of orange juice in subjects with hypercholesterolemia. American Journal for

Clinical Nutrition November; 72(5):1095-100.

[17] Kwan ML, Block G, Selvin S, Month S, Buffler PA (2004). Food consumption by children and the risk
of childhood acute leukemia. American Journal for Epidemiol. December 1; 160(11):1098-107.

38
WWW.ijsir.in



'ﬂ" International Journal of Scientific and Innovative Research 2023; 11(2) : 27 - 40
/ IJSIR P-ISSN 2347-2189, E- ISSN 2347-4971

[18] Lewis JE, Soler-Vila H, Clark PE, Kresty LA, Allen G O, Hu JJ (2009). Intake of plant foods and

associated nutrients in prostate cancer risk. Nutrition Cancer; 61(2):216-24.

[19] Maserejian NN, Giovannucci E, Rosner B, Zavras A, Joshipura K (2006). Prospective study of fruits
and vegetables and risk of oral premalignant lesions in men. American Journal for Epidemiol;
164(6):556-66.

[20] Mares-Perlman JA, Lyle BJ, Klein R, et al (2000). Vitamin supplement use and incident cataracts in a
population-based study. Architen Ophthalmol; 118:1556-63.

[21] Padayatty SJ, Levine M (2000). Reevaluation of ascorbate in cancer treatment: emerging evidence,
open minds and serendipity. Journal of American Collective Nutrition; 19(4):423-425.

[22] Ram FS, Rowe BH, Kaur B (2004). Vitamin C supplementation for asthma. Cochrane Database
System; (3):CD000993.

[23] Radosavljevi¢ V, Jankovi¢ S, Marinkovi¢ J, Doki¢ M (2004). Non-occupational risk factors for bladder
cancer: a case-control study. Tumori; 0(2):175-80.

[24] Rowe BH, Ram FS. (2009) "IUPAC Gold Book - sugars". Goldbook.iupac.org. 2009-09-07.
http://goldbook.iupac.org/S06088.html. Retrieved. Vitamin C supplementation for asthma (Cochrane
Review). Cochrane Database System; 4:CD000993.

[25] Sanchez-Moreno, Plaza L., de Ancos B., Cano M.P. (2005) “National characterisation of commercial
traditional pasteurised tomato juices: carotenoids, vitamin C and radical-scavenging capacity”. Food

Chemistry 98:749-756

[26] Svirbelf, Joseph Louis; Szent-Gyorgyi, Albert (2007), The Chemical Nature Of Vitamin C,
http://profiles.nlm.nih.gov/'WG/B/B/G/W/_/wgbbgw.pdf. Part of the National Library of Medicine

collection.
[27] Taylor A, Jacques PF, Chylack LT Junior, et al (2002). Long-term intake of vitamins and carotenoids
and odds of early age-related cortical and posterior subcapsular lens opacities. American Journal for

Clinical Nutrition; 75(3):540-549.

[28] Uzcudun AE, Retolaza IR, Fernandez PB, Sanchez Hernandez JJ, Grande AG, Garcia AG, Olivar LM,
De Diego Sastre I, Baron MG, Bouzas JG (2002). Nutrition and pharyngeal cancer: results from a
case-control study in Spain. Head Neck. ; 24(9):830-40.

39
WWW.ijsir.in



'ﬂ" International Journal of Scientific and Innovative Research 2023; 11(2) : 27 - 40
/ IJSIR P-ISSN 2347-2189, E- ISSN 2347-4971

[29] "USDA  National  Nutrient  Database  for  Standard  Reference, Release  21".
http://www.ars.usda.gov/Services/docs.htm?docid=17477. Retrieved 2009-07-24.

[30] Valpuesta, Victoriano; Botella, Miguel (2004), "Biosynthesis of L[.-ascorbic acid in plants: new

pathways for an  old  antioxidant", @ TRENDS in Plant Science 9 (12),
http://www.bmbg.uma.es/Ibbv/index_archivos/pdf/Valpuesta%202004.pdf.

[31]Wuebben, Joseph and Mike Carlson. "Sugar: What Kinds to FEat and When."

http://men.webmd.com/features/sugar-what-kinds-eat-when.

[32] Wu H, Dai Q, Shrubsole MJ, Ness RM, Schlundt D, Smalley WE, Chen H, Li M, Shyr Y, Zheng W
(2008). Fruit and vegetable intakes are associated with lower risk of colorectal adenomas. Journal

Nutrition 2009 Feb; 139(2):340-4.

[33] Y. Saito et al. (2006). "Vibrational Analysis of Organic Molecules Encapsulated in Carbon Nanotubes
by Tip-Enhanced Raman Spectroscopy". Jap. J. Appl. Phys. 45: 9286-9289.10.1143/JJAP.45.9286.

[34] You WC, Brown LM, Zhang L, et al (2006). Randomized double-blind factorial trial of three treatments
to reduce the prevalence of precancerous gastric lesions. Journal of National Cancer Institute;

98:974-83.

[35] Y. Saito et al. (2006). "Vibrational Analysis of Organic Molecules Encapsulated in Carbon Nanotubes
by Tip-Enhanced Raman Spectroscopy". Japanese Journal of Application 45: 9286-9289.
10.1143/JJAP.45.9286.

40
WWW.ijsir.in



