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CHAPTER I
INTRODUCTION

Invesatigations have been made to determine the
vitamin A content of sweet potatoes by both chemical and
ticloglcal assay methods on fresh and dried samples.
3everal factors affect the vitamin content of these, such
as the type of soil, c¢limatic corditions, and variety of
rotato. Hessler and Cole, 1932, in Missouri found only
8 Sherman-iunsell units per gram in the Naney Hall sweet

1 while MoLeod, Tolbert, and Toole, 1932, in Tenn~

potato,
pase¢ found 30 Sherman~Munsell units per gram in the same
variety of potato.® Steenbock and Sell, 1922, studied
three varieties of sweet potatoes and found that the
amount of vitamin A varied with the depth in eolor.s
Mcleod, Armstrong, Heap, and Tolbert, 1935, studied the

vitamin A content of five varieties of sweet potatoes and

lH. C. Hegsler and Blanche Cole, "The Vitamin Content
of Nanecy Hsll Sweet Potatoes,” Missourl Apriculture Experi-~
ment Station Bulletin No. 310, (1932), 40.

£p. L. ¥cLeod, Aileen Tolbert, and L. E. Toole, "The
Vitamin A and B Content of Wancy Hall 3weet Potato,"
Journal of Home Neonomics, XXIV (1932), 928-929.

SH. 3toeenbock and ., T, 3ell, "Fat-Soluble Vitamin A.
Further Observations on the Occurrsnce of the Fat-3oluble
Vitamin With Yellow FPlant Pigments,™ Journasl Blological
Chemistry, LI (1e22), 63-76.




obtalned results showing that the deeply pigmented vari-
eties, Nancy Haell, Yellow Jersey, and Puerto Rieo, contained
from 10 to 30 Sherman~iunsell units per gram lmmediately
after harveating, and from 30 to 65 units per grem after
two months? storage, while the Triumph and 3outhern Queen,
light-colored varieties, did not support growth in test
animals when fresh, and contained only 2 to 4 units per
gram after two monbths storag&;é A1l these varieties were
grown on the Tennessee Experiment Farm. 3wenson, 3tevenson,
Haber, and Nelson, 1940, in Iowa determined the average
vitamln A concentration of the Frolific variety as 23 Intere
national Unites or 56 Sherman~-Munsell units per gram, prob-
ably due to the deep yellow orange color of the flesh.s
Fraps and Treichler, 1933, tested the Puerto Rico
variety of potato for loss of vitamin A during drying, and
found that the destruction of the vitamin sppesred to be
approximately 29 per cent, &s compared with en 80 pér cent

loss in dried carrota, and a 65 per cent loss in dried spinach‘ﬁ

4?. L. Meleod, M. R. Armstrong, M. E. Heap, and L. A.
Tolbert, "Vitamin A Content of Five Varieties of Sweet
Potatoes,"” Journal of Apricultural Researeh, L (1935},
181-187.

sﬁearl 3wanson, Cladys Stevenson, E. 5. Haber, and
P, Mabel Nelaon, "Effect of Fertilizing Treatment on
Vitemin A Content of Sweet Potatoes,”" Food Research, V
(1940}, 431-438.

5. 5. Fraps and Ray Treichler, "Losses of Vibamin A
in DPrying Fresh Haw Carrots and 3weet Potatoes and Canned
Spipach, " Journal of Agricultural Research, XLVII {1933), 539.



The same workers in snother experiment debermined the

content of Puerto Rico variety of sweet potatoes as

20 to 40 Shermen~Munsell units per gram,V ¥Munsell, 1938,

stated that dried or dehydrated foods show considerable

1088 in vitemin A content due to oxidation during the drying

proaeaa.a wilson snd Masters found the vitamin A content

of dehydrated Puerto Rico sweet potato to range from 120 to

160 Tnternational Units per gram when Snell's antimony

trichloride colorimetric method of anelysis was useﬁ.g
The purpcose of this study was to determine by blological

method of assay the vitamin A content of Fuerto Rico sweset

potatoes which were dehydrated immediately after harvesting.

7G. 3. Fraps and Ray Treichler, "Vitamin A Content -
of Foods and Feeds," Texass Apriculture Experiment Station
Bulletin Ko. 477 (1933). '

84, E. junsell, "Vitamin A Methods of Asaay and
Sources iu Food," Journal of American Medicel Assoclation,
CXI {1938}, 245-252.

%. C. Wilson and ¥W. k. ﬁastars; "3weet FPobtato Dehy-
dration," Chemurgic 3eries, Bulletin No., 2 (August, 1940},
Published Dy North Texas State Teachers College.



CHAPTER 11

PROCEDURE

Barthen and Leonard, 1937, compared results obtained
with the spectrophotometrie and blologlcal methods of
agsay for vitamin 4 of fish liver ails.l Their data were
sufficient to werrant the edoption by the United States
FPharmacopoeia of the spectrophotomeiric method as an
alternative for the bioclogical method in testing for
vitamin A. Datta and Banerjeag found that the biologlesl
values of fresh water fish oils were in fairly good agree-
ment with the 'blue values,' antimony trichlorlde method,
of the oil, while Black, Green, Sassaman, and Sabo®
believe that certaln unaccounted for ﬁiacf&p&meies bheyond
the 1limits of error in their experiments restriet the

substitution of any chemieal or physical test for biologleal

lc L. Barthen and C. 3. Leonard, "A Comparigon of

Spectrophotometric and Blologicsal &ssays for Vitamin A,"
%aurnal of Awmeriecan Pharmaceutieal issoeiation, XAVI (1937),
15"‘324."

%4, €. Datta and b. N. Banerjee, "Biological and
Coloriumetric iAssay of Vitamin A in Sowe Indlan Fresh-Water

Fish Oils," Indian Journal of Medical Researsch, XXI (1934)
536~844, ébstracteﬁ in ﬁatriticﬂ,gpstram S amﬂjﬁﬁwiews, '

iv (July, 1934), 45.

34. Black, R. D. Green, H. L. Sassaman, and C. 3abo,
A Comparative Study of the Color}metric Vitam&?ar and
Eiolngical Tests for Vitamin A," Journsl of Americs
tical Assoeclation, XXVII (1938), 199-205. -y

4



agsay. Coward, Dyer, Morton, asnd CGoddum, 1931, found that
disagreements between the physiesl and biclogical measure-
ments are much larger than the known sampling error of

the biologieal uest.4 Morgan, Bdisbury, and Horton, 1935,
determined that vitamin A in cod liver oil gave higher
biologlical assay results due bo an associated biologically
active substance which resulted in increased @rowth.S The
method of biologleal assay was used in the present study
bo determine the vitamin A content of dehydrated sweedb
potato.

Albino rats of known nutritional hiatory6 were used
in this experiment. The dehydrated sweet p@téta fed was
prepared from the fresh fall crop of Puerto Rico sweet
potatoes by the sulphur dioxide procass.v A total of
56 rats was used from October, 1940, to July, 1941, in

determining the vitamin A c¢ontent of this produact. The

4%, H. Coward, ¥. J. Dyer, R. 5. Morton, and J. H. Coddum,
"CEXVI, Determination of Vitamin in Cod Liver 0ils (a)
Biologically, (b) Chemically, (¢} Physieally, With a Statis-
tical Examination of Results,” Biochemical Journal, XXV
(1931}, 1li02.

SR. C. Morgan, J. R. Edisbury, and R. A. lorton,
"OUCVIII, A Discrepancy Between Biclogieczal Assays and
Other Methods of Determining Vitamin A," Bicchamical Jmurnal,
XXIX (1935}, 1645-1660,

a@ri@inal stock colony was gecured from Dr. Jebtt Winters
of the University of Texas.

7”ragared according to the method originated by
Gilbert C. Ejilucno



techrnlque used was that originally outlined by 3herman
and dunsell, 1935,8 later described by Swanson, Ztevenson,
and helson, 193$,g and used by Swanson, Stevenson, Haber,
and Helson, 1940,1°
The stock diet consisted of

Ground whole wheal, 600 grams

¥hole milk powder, 250 grams

Meat concentrate, 140 grams

Salt, 5 graums

GaGOa,»S grams, -
Yo female rat was bred without a three weeks' rezst period
after the previous lsctaiion. The stock dlet for lactation
ireluded

Ground whole wheat, 800 grams

Whole nilk powder, 250 grams

Meat concentrate, 140 grans

Yeast-~A, B, strain C, 100 granms

3alt, 5 granms

Gaﬂos, 5 grang.
Lettuce was fed daily to stock animels and during bresding
and lactation. The young animals were allowed a laclation
period of ftwenty-one days or until thelr weight reached
thirty grams, whbiech never exceeded twenty-~six days. The

weaning weights ranged from thirty-one to filty-seven grams,

i c. Shermen and i. E. Munsell, "lThe Quantative
Determination of Vitamin A4," Journal of American Chemicsal
Society, XIVII (1925), 1639-1646. '

o, swanson, G. Stevenson, end P. M, Nelsgon, "A
iethod of Incvessing Preecislon in Vitemin A Assay,”
Jonrnal of Nutrition, XV (1938), 103-123.

lDP. 3wanson, G. Stevenson, %K. 5. Haber, and Fo M.
Nelson, "Effect of Fertilizing Treatment on Vitemin A
65n53n£ of Sweet Potatoes," Food Regearch, V (1340}, 431-438.




with eleven animals having welghts exceeding Tifty grams.
The animals were separated and put into individual cages
made of 3/16 ineh mesh wire with raised bottoms. Distilled
water was availsble at all times to the animels. The
basal rabion used during the depletion period cousisted of
Caseip {(vitamin-A f se), 18 per cent
Hydrogenated lard, 22 per cenb
Cornstareh, Ei,per gant
Salt amixture, 274 per cent
Yeast (1/5 irradiated), 0.5 grams per
rat per duy, or & per i%nt of the
diet {(1/5 irradlated).™
The animals were allowed to eat this diet ad libitum. 4
depletion period of twenty~elight days was allowed, which
excecds by four days the time Swanson, Stevenson, and
Nelson recommended on the basis of the appearance and
persistence of cornified cells 1n vaginal smearsﬁl4 Munsell,
1938, found that xerophthalmia may or may not be present
along with the stationary or declining welght which sig-

nifies the end of the depletion periad.l5

llclix, courtesy of Cudehy Company.

1205b0rne and Mendel salt mixture (@eseribeﬂ in
Journsl of Biclogicel Chemistry, XXXIT (1917}, 309] .

lg}. Jwanson, G. Stevenson, and F. M. Nelson, "A
Wethod of Inereasing Precision in Vitamin A Assay,"
Journsl of Nutritiom, XV (1938}, 105.

ypia., p. 106.

15y, 5. Munsell, "Vitamin A--Methods of Assay and
Sources in Food," Journal of American Medlcal .associgbion,
CKI {1938), 245-20z,.
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The animels were geparated into groups of six, three
meles and three femeles, for sach of the five levels of
reference oll and the four levels of dehydrated sweet
rotato which wes given, The supplementary f@&dings were
given each animel in separate fesding cups. Samples éf
dehydrated sweet potato were fed weekly to the animals at
four levels ranging from 0.5 gram to 1.5 grams easch feed-
ing. Cod liver 0il, standardized by the United 3tates
Pharmacayoaialﬁ and received in November, 1940, was fed
at levels ranging from 58,1 International Units to 185.2
International Unita. Two animals weres kept on the basgal
ration from the time of weaning throughout the experimental
period without any supplementsary feeding, & botal of ten
weeks, Lo Serve as negative controls. |

The asgsay period covered five weeks, during which time
the rats were weighe& daily, six days & week, because

Swanson g_gall7

found that the results of the five weeks'
and eight weeks' periods were not significently different,
hut that on the whole, the results of the five wecks'

test period were less variable, and conseguently this
study of supplements was terminated at the end of five

WesKS.,.

lﬁ&aenr@ﬁ fromn United 3tates Pharmecopoeia Convention,
4#3rd and Woodland Avenue, Ifhiladelphia, Pennsylvania.

17

Swanson, 3tevenson, Heber, and Nelson, op. cit.,
p. 438. ‘



CHAPTER IIX
DISCUSSION OF RESULIS

Pigure 1 shows the aversge dally weights of males and
females from the time of weaning, when the =animals were
pub on a vitanin A-free basal ratian, to the end of the
twenty-~eight days' depletion period. The weaning weights
of the females range from 32 grams to B grams, glving an
average weight of 39.7 grems, while the males rangs from
31 grams to B7 grams, with an average of 43.4 grams. The
weights of the femsles ab the end of the twenty-eight days!
depletion period range from 66 grams to 110 grams, with an
average of 83,2 grams, whereas the rﬁnge of the meles is
from 7¢ grams to 1483 grams, Or an av&rége of 100.8 ¢graoms.
The average gain for the females is 43.D5 grams, and it is
57.4 grams for the wmales.

Tne wales show a differsnce in rate of galn whenr com-
pured with the females. These results are substantiated
by records of rat growbth determined by ﬁonal&ann,l wha‘gives
the aversge weight at the end of 30 days for males as 43.5

ard for femeles as 45.7. In the present shudy the technlgue

lﬁenry Donsldson, The Rat-Data and Reference Tables,

Faited by I. Donaldson, Philadelphis, Pennsylvania (1824),
Pa l?'?a
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employed represents the accepted one used in the bio-ssaay
of vitamin A. This metiivd weans the animals earlier, that
is, between the ages of Z1 and &8 days, in order to obtaln
anlmals that weigh not less than 30 grawms nor more than 56
grams. Conseguertly, the actual weaniung welights are differ-
ent from Donaldson's, but follow the sawme sex difference
obtained by him. The difference in sive of the litters and
the time of yesr when Gthe anlmals were born mey affTect the
gains in welght mbtainéd during the depletion period since
Jcnaldsong Tound that aldbino rats born during the spring
monthe tend to be more vigorous.

At the end of the depletion period, the weights are
practically staetionary or declining slightly, which is the
eriterion set up by 3wanscn, Jtevenson and Helaon,g 1938,
ag indicating the depletion of vitamin A stores in the
Lody of the test animal and the time to bepin the adminis-
tration of vitamin A supplementary feeding. MNales and
females from each litter sre distributed in the various
levels of supplementary feeding Lo make the teat groups of
3ix animals each as representative as possible.

The newer teeclnique in biologlical method of assay for
vitamin A is based on a comparison of the growth obtalined

by feeding a test substance with the growtii obtained from

£y
“Donaldson, op. git., p. 15.

Swanson, Stevenson, and Lelson, op. ¢ib., p. 103.



& known quantity of a standerd substance. Heference cod
liver oil, standardized by the United Stgtes Fharmacopoeia
method, is an acespted standerd o be used in such studies.
In the present study, cod liver oil wes fed luv Tive levels:
95.1 Internatiopal Units,* 82.6 International Units, 100.2
International Units, 130.2 International Units, end 165.2
International Units, Takle 1 gives the gains 1rn weight
during the 35 days of these supplementary feedirngs. The
average goln per day is given for each level of vitemin A
fed, When cowmparing the msles and females in each group,
it is evident thalt bthe range is somewhat similar and that
the maximum welght lncresses 1n proportion to the amount of
vitanmin A fed, but as a rule the males make grester gains
per unit of supplement fed than the Temales; that 1s, both
males and f@méles receiving 165.2 International Units gelned
wore per day than these recelving 130.2 International Units,
one hundred and bthlrdy and two tenths Internetiopal Units
produced more growth thap 100.2 luntermastional Units, and
100.2 International Units produced more than B82.8 with a
minimum-growth at the 5.1 International Units level.

The growth of the anlaels that are fed the substance
to be testod for vitamin A content, dehydrated sweet potsto,

iz shown in Table 2. Vhen the test substance ig fed at four

*International Unit equals the United 3tates FPharmacopoeia
unit of .8 microgram dbeta-carotene.
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TABLE 1

, WEICHT AT THE END OF DEFLETION

FERIOD; THE WEIGHT AT THE END OF THIRTY-FIVE DAYS
AFTER DEPLETION PERIOD; THE TOTAL GAIN AND THE
AVERAGE GAIK OF E&CF ANIMAL IN BACH GROUFP
WHEN FPED A CERTAIN NUMBER OF
INTERRATIONAL UNITS OF
REFERENCE OIL*

Supplementary
Weight at Vitamin A Feeding
Weaning|®nd of 28 .
Amount of |Numbey|Weight Day »
Referance| of in Depletion{Welght in| Totel |Average
011* Fed |Animal| Crams | Period |Grams at |Gain in|Cain in
in Orams |End of 35| Grams |Grams Per
Days » Day
Group I
55,1 17| 40 82 108 20 0.57
T, UX* 29 | 58 116 145 30 0.88
39" | B2 108 129 2% 0.77
4% 82 102 124 a8 G.62
52 | 49 90 115 - 25 0.71
69 43 85 112 2% 0D.77
Group IX
82.6 19| 48 95 128 33 0.94
I. U. 27 | a4 96 130 34 0.98
39| 39 B 117 35 1.00
49 55 95 123 28 0,80
59 54 o5 128 31 (.90
89 34 88 121 33 .85
Group III
100.2 19 | 43 85 125 40 1.14
I. U. 27 44 96 132 36 1.03
37 47 104 140 36 1.05
4¥f 36 71 108 37 1.05
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TABLE l--Continued

Supplementary
Welght at Vitemin 4 Feeding
Weaning| End of 28
Amount of | Number|Weight Day
Reference| of in Depletion|Veight in| Total | Average
O11* Fed |Animal| Grams | Period |Grams et |Gain in| Gain in
in Grams |End of 35| Grams |Grams Per

Days Day

59 45 100 138 36 1.03

62 36 72 108 %6 1.03

Group IV

130.2 17 | 43 84 127 43 1.22

- I. U, 29 | 57 145 188 43 1.22

5o 40 80 143 53 1.8

4% 33 81 123 42 1.20

5¢ 34 79 125 46 1.31

69 32 72 117 45 1.28

Group V

165.2 19 35 101 155 54 1.54

I. U. a2 36 105 209 104 2.97

30 35 121 207 88 2,45

49 328 72 117 45 l.28

5S¢ 38 96 173 7% 2.20

69 33 110 157 47 1.34

*Cod liver oil, standerdized by United States
Pharmacopoeia,
**I1. U., International Unitb.

levels, it gives daily increments in weipght in proportion

to the amount fed, the 0.5 gram group producing less gain

than the 0,7 gram group,

the 0,7 gram group less than the

1l gram group, and the 1 gram group less than the 1.5 gram
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group. Agein the male range in weight is consistently

higher than that of the females within each group.

TABLE 2

THE WEANING WEICHT; THE WEIGHT AT THE END OF DEPLETION
PERIOD; THE WEIGHT AT THE END OF THIRTY-FIVE DAYS
AFTER DEPLETION TERICD; THE TOTAL CAIN AND THE
AVERAGE GAIN OF EACH ANIMAL IN EACH CROUP
WHEN FED A CERTAIN NUMBER OF CRAMS
OF DEHYDRATED 3WEET POTATO

Supplementary
Weight at Viteamin A Feeding
Weaning| End of 238
dmount of |Humber|Weight |  Day
QaSepo* of in Depletion | Welght in| Total | Average
Fed Animal| Grams | Period Grams at |Gain in| Gain in
in Grams |End of 35| Grams |Grams Per

Days Day

Group I
0.5 gm. 17| 54 110 124 14 0.40
20" | 44 90 112 22 0,62
3 52 110 138 28 0.80
49 37 68 95 27 0.77
Be 42 83 108 25 0.71
Go 52 89 108 19 0.54

Group II
0.7 gn. 19| 40 85 117 32 0.91
29" 46 102 137 35 1.00
39" 29 83 127 44 1.85
49 32 81 114 33 0.94
Se 32 70 29 29 0.62
6¢ 34 66 105 39 1.11
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TAELE 2~~Continued

Supplementary
Weight at Vitamin A Feeding
Weaning|End of 28
Amount gf Number| Weight Day
des,pe. of in Depletion|Weight in| Total | Average
Fed Animel| Grams Period Grams at |Gain in| Cain in
in Groms |[End of 35| Grams |Crams Per
Days Day
Group III
1.0 gm. 19| 56 163 213 50 1.42
20| 31 90 162 7s 2,08
37 48 100 133 35 0.94
49 51 10% 153 46 1.31
5% S8 . B3 126 45 1.23
6¢ 44 98 139 41 1l.1%7
Group IV
1.5 gn. 17| 34 86 206 120 3.42
27 43 a8 182 84 2.40
39| 36 10 174 72 2.05
492 34 84 144 60 1.71
o2 34 77 138 &1 1.74
62 &9 8z 140 58 1.8%

*d.S.p., dehydrated sweet potato.

To prove that these increases in weight are due %o

the vitamin A in the reference oil and test substance, two

animals are kept on the vitamin A-free basal ration tharough-

out the entire period, ten weeks, &s negative controls.

Their weights follow closely the average weights of all

other animels through the 28 days of depletion, but become

practically stationary with only occasional gains in welght
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during the period which corresponds to that of the admin-
istration of vitamin A to the other animsls. Therefore,
the consistent gains in weight of the animals receiving
graded amounts of the supplements is due to the growth response
of vitamin A present in themn.

The éverage total gain in weight per day of each group
of animals, described in Tables 1 and 2, is tabulated in
Table 3. A comparison of the different levels of dehydrated
sweet potato fed with the different levels of vitamin A
administered as International Units of reference cod liver
0il shows the growth for one gram of dehydrated sweet
potato to be similar to that obtained with 130.2 Inter-
national Units. This value is slightly higher than Dszier’s,é
who found that one gram of dehydrated sweet potato, pre-
pared from a stored sweebt potato erop, gave not less than
102 International Units. DBecause no other bilologleal
aasay work haz been done to determine the vitamin A content
of dehydrated sweet potateo, no further comparisons can be
made, However, Wilsans reports from 120 to 160 International
Units in ilhe dehydrated sweel poltato product when testing

a sample by Snell's antimony trichloride method of analysis.

QPriVate communication.
5Gilbert Wilson and W. N, Masters, "Sweet Potato De-
hydration,” Chemurgic Jerieg, Bulletin No. 2 {August, 1940},

20,
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TABLE 3

THE AVERAGE CAINS IN GRAMS WIHEN SPECIFIED AMOUNTI
OF DEHYDRATED SWEET FOTATQ OR RTFVRFMCF
OIL* WERE FED TO ALBINO RATS

Amount of Vitamin 4 | Number of | Total Gains | Average Galns
Supplement Animals Per Day Per Day
Given in Grams in Grams

Dehydrated 3weet Potato

0.5 git. 6 35.84 0.83
Cu?7 gitie 6 5.93 0.988
1.0 gm. & 8,13 1.35
1.5 gm. & 12,92 2.15
Reference 0il

55,1 I. U,** 6 4,32 G.72
8602 IQ Up 6 5-5’? . 0.95
100.2 I. U, 6 6.31 1.05
130.2 I. U, 6 7.74 , 1.30
lé%.2 1, U, 6 1l.78 1.96

*God liver oll, standardized by United States
FPharmacopoeia.
**7, U. represents International Unit, which equals
the Unites 3tates FPharmacopoeia Unit.

A discussion of discrepancies found between bilological
methods and chemical methods of analysis for determining
vitamin A is given in the bprocedure, Investigators report
that the biological method of assay gives higher vitamin A
values than does the chemical method of analysis, attrib-

uting the difference to active substances which give better

growth in the test enimal than the gain expected for the
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amount of vitamin A administered. Consequently, M#llgaard,
1938,5 found that viological tesis are necessary for the
determination of requirements even though vitamin A and
carotene can bve expressed accurataly in terms of the pure
crystalline substance. The difference in vitamin A content
of‘dehyarate& aweet potato as determined by the antimony
trichloride method and biological assay reverses the findings
of other research workers, namely that the biocloglcal method
gives higher valuegs than the chemical method, Differences
in the amount of vitamin A in the originel sweet potato may
account for this since the same sample was not used in
determining the vitamin A content by the two methods. Fresh
gsweet potatoes may have different vitamin A content even
though{the‘variety is the same and the same method of assay
is used, as indicated by comparison of :esulta obtained

by ioLeod et al,’ 1932, who found 30 Shermen-Munsell units
Per gram in‘the Nancy Hall variety of sweet potato, and

thiose obtained by iessler and 0016,8'1933, who found only

&E. Mgllesard, "Om biologiske bestemmelser af A-vitamin,"
(Biological Xstimation of Vitamin A}, Ugeskr. Loeger, C
(1938), 1317-1324, abstracted in Nutrition Abstracts and
Reviews, VIII (1939}, 889,

’F. L. MeLeod, Aileen Tolbert, and L. E. Toole, "The
Vitamin A and B Content of Fancy Hall 3weet Fotato,”
Journal of Mome Ecopomics, XXIV (1932), 923-9E29.

8M, C. Hessler and Blanche Cole, "The Vitamin Content
of Nancy Hall 3weet Potato," Missouri Agricultursl Experiment
Station, Bulletin 310, p. 40.
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B Shermen-Munsell units per grem in the same variety. The
possibility of fertilizing treatment ss the variasble factor
is eliminated, because 3wanson et al,g 1940, found that
fertilizing treatment had no effect om the vitamin A content
of sweel potatoes. The vitamin A value variss-wiﬁh.thel
fresh or dry state and the length of the storage period
as shown by Fraps and Treichlar,lG 1933, who stated that
it is possible that there is a loss of vitamin A during
storage at room temperature, while HMceleod et alll found
the vitamin A velue to increase approximately three times
the original content after storsge. Consequently, the
difference between the values obtained with these two
metihods is unaccounted for sxcept for the originel vitamin A
cantent'of the aweet potato. ’ ’

Earlier workers base the content of foods on the
Sherman~iunsell unit, and therefore, masﬁ of the available
literature expresses vitamin A content in these terms,

Munsell, 1938, describes the Sherman-Munsell unit as that

9Pearl 3wangson, Gladys Stevenson, E. 35, Haber, and
P, HMabel XNelson, "Effect of Fertilizing Treatment on
Vitamin A Content of 3weet Fotatoes," Food Regearch, V
(1940), 431.

106, 5. Fraps snd Rey Treichler, "Losses of Vitemin A
in Drying Presh Raw Carrots and Sweet Potstoes and Canned
3pinach," Journal of Agricultural Research, XLVII (1933),
559. ‘

llp, 1. uoLeod, M. R. Armstrong, M. E. Heap, aud
L. A. Tolbert, "Vitamin A Content of Five Varieties of 3Sweet
Potatoes," Journal of Agricultbural Research, € (1935),
181—187 -
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agount (of vitemin A) which, when fed daily (six times a
week), Just sufficed to support a rate of gain of three
grams a wéak in a standeard test rat during ar experimental
period of four bto eight weeks.la This unit hes a variable
value ranging from 0.8 to 2.5 Sherman-Munsell units as an
equal to one Internstional Unit. Using this converszion
figure, the vitamin A value of the dehydrated sweet potato
ranges from 104.2 Internationsl Units to 325.8 International
Units. Allowing for 71 per cent loss in weight during de-
hydration due to removal of water, o the vitamin A value
of the present product is 39 International Units when
calculated for the fresh, less concentrated product. This
gives a range of 31.2 to 7.5 International Uﬁita according
to the Sherman-Munsell value., This wide range proves that
vitamin A value baged on bthe Sherman~iupgell growth units
is less accurate than vitemin 4 values obtained by compar-
ison with a known standard,

The value of 130.2 International Units per gram makes
the dehydrated sweet potato a most important source of
vitamin &4 in the diet, particularly when transportation

or storage faciliiles are such that space must be conserved.

laH&z@l'E. Munsell, "Vitamin A. Methods of Assay and
Sources in Food," Journal of American Medical Association,
CXI (1938), 245-252.

lsGilbart Wilson, W. N. Masters, J. L. Carrieco,
"Chemurgic Industrial Possibilities of the Sweet Potato,”
Chenurgic 3eries, Bulletin No. 1, {October, 1939}, p. 14.
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The minimum adult requirement for vitamin 4 is 3,000 Inter-
national Units per day,* which can be met with approximately
2% grams of dehydrated sweet potato, while the child's
requirement runges Ifrom 4,888 International Units per day
for tue two-year old echild to 6,436 International Units
per day for the six-year old chilld™* and can be met with
approximately 37 grams and 49 grams of dehydrated sweeb
potato respectively.

Thus, results discussed here show that Puerto Rico
sweet potatoes, dehydrated lmmediately after harvesting
by the sulphur dioxide process, contain not less than

130.2 International Units per gram.

*3teibling's standard.
**Cowglill's standard.



CHAPTER IV
SUMMARY

A sample of dehydrated sweet potato mede from freshly
harvested crop of Puerto Rico variety 1is analyzed biolog~
ically for its vitamin 4 content. The amount of vitamin A
present iz determined by comparing the geins in weight
produced by a glven amount of dehydrated sweet potato with
gains obtained from feeding graded amounts of reference
oil.

Data are presented to show that one gram dehydrated
sweel potato contalns not less than 130.2 International

Units per gran.
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