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2.1a0EPOTNTA BITANIVWV

Unstable To:
uv
Vitamin Vitamer Light Heaf O, Acid Base Metals® Most Stabie
vitamin A retinol + + + + dark, seal
retinal + + + seal
retinoic acid good stability
dehydroret. + seal
ret. esters good stability
B-carotene + seal
vitamin D D, + + + + + dark, cool, seal
D, + + + + + dark, cool, seal
vitamin E tocopherols + + + + + cool, neutral pH
tocopherol + + good stability
esters
vitamin K K + + + + avoid reductants®
MK + + + + avoid reductants®
menadione + + + avoid reductants®
vitamin C ascorbic acid +P + + seal, neutral pH
thiamine disulfide form + + + + + neutral pH®
hydrochloride® + + + + + seal, neutral pH®
riboflavin ribofiavin +° + + + dark, pH 1.5—4¢
niacin nicotinic acid good stability
nicotinamide good stability
vitamin B pyridoxal + + cool
pyridoxol (HCI) good stability
biotin biotin + + seal, neutral pH
pantothenic  free acid + + + cool, neutral pH
acid Ca salty® + seal, pH 6-7
folate FH, + + + +0 + good stability®
vitamin B,, CN-B,, + 4N + good stability®



[TpOoANWN BITAUIVWY ATTO TNV TPOPN

Table 9-2 Contributions (%) of Various Food Groups to the Vitamin Intake of Americans

Foods Vitamin A Vitamin C Thiamin Riboflavin  Niacin Vitamin B; Vitamin B,,
vegetables 39.4 51.8 11.7 6.9 12.0 22.2 -
legumes - - 5.4 - 8.2 54 -
fruits 8.0 39.0 4.4 2.2 2.5 8.2

grain products - - 41.2 22.1 27.4 10.2 1.6
meats 22.5 2.0 271 22.2 45.0 40.0 69.2
milk products 13.2 3.7 8.1 39.1 1.4 116 20.7
eggs 5.8 - 2.0 4.9 - 2.1 85

fats and oils 8.2 - - - - - -
other 2.7 3.4 - - 3.3 - -

Source: Reprinted with permission from G.F. Combs, The Vitamins: Fundamental Aspects in Nutrition and
Health, p. 441, © 1992, Academic Press.




AittodlaAuTeC Bitauivec: Bitapivn A (peTivoAn)

Table 9-3 Vitamin A and Carotene Content of

Some Foods
Vitamin A Carotene

Product (IU/100g) (mg/100 g) CH, CH, CH, CH,
Beef (grilled sirloin) 37 0.04 T ™ e
Butter (May— 2363-3452 0.43-0.77

Movember)
Cheddar cheese 553-1078 0.07-0.M1 CH,,
Eggs (boiled) 165488  0.01-0.15 Figure 9-1 Structural Formula of Vitamin A.
Herring (canned) 178 0.07 Acetate: R = CO-CH,. Palmitate: R =
Milk 110-307  0.01-0.06 CO-(CHy),4'CH;.
Tomato (canned) 0 0.5
Peach 0 0.34
Cabbage 0 03
Broceoli (boiled) 0 25
Spinach (boiled) 0 6.0 CH,

Figure 9-2 Structural Formulas of Some Provitamins A. (A) B-carotene, and (B) apocarotenal (R =
CHO) and apocarotenoic acid ester (R = COOC,Hs).



Birauivn A

Table 84 Vitamin A and Carotene Stability in Foods

Product Nutrient Content Storage Conditions Retention (%)
Vitamin A
Butter 17,000-30,000 1U/1b 12mo @ 5°C 66-98
5mo @ 28°C 64-68
Margarine 15,000 UMb & mo @ 5°C B9—100
6 mo @ 23°C 83-100
MNonifat dry milk 10,000 1U/Ib dmo @ 37°C 94100
12mo @ 23°C 69-8% 0 ,
Fortified ready-to-eat cereal 4000 IU/oz 6 mo @ 23°C 83 Yo TTOGOOTO
Fortified potato chips 700 1U/100 g 2mo @ 23°C 100 TTOU TTapau EVEI
Carotene
Margarine 3mg/lb 6 mo @ 5°C 98
& mo @ 23°C B9
Lard 3.3 mgib 6mo @ 5°C 100
6 mo @ 23°C 100
Dried egg yolk 35.2 mg/M00 g 3mo @ 37°C 84
12 mo @ 23°C B0
Carbonated beverage 7.6 mg/29 oz 2mo @ 30°C 24
2mo @ 23°C o4
Canned juice drinks 06-1.3mg/Bfloz 12 mo @ 23°C 85—-100

Source: From E. deRitter, Stability Characteristics of Vitamins in Processed Foods, Food Technel., Vol. 30, pp.
48-51, 54, 1976,




Bitauivn D

Table 9-5 Vitamin D Content of Some Foods

Vitamin D (ug/1000 g

Product Edible Portion)
Liver (beef, pork) 2-5
Eggs 44
Milk 0.9
Butter 240

CHa Cheese 12-47
Herring oil 2,500

CHy CHy

MpoBiTauivec D
Figure 9—4 Structural Formulas of (A) Vitamin ,
D, and (B) Vitamin D, EpyooTepOAn

7-0eudpPOoXOANCTEPOAN
AkTIVOBOAia UV

ABiITauivwon: PayiTida



Bitapivn E (TokogpepOAEC)

Figure 9-5 Structural Formula of (A) Tocol and (B) «t-Tocopherol



Bitauivn E

Tecopherol
CHy, HCH; § CHy
0 &”3 ¥ 8 CH:'I
Tocopherol Tocopheral A, R, R,
a 57,8 - Trimethyl CH, CH, CH,
;] 5.8 - Dimethyl CH, H CH,
T T4 - Dimethyl H CH, CH,
5 8 - Methyl H K CH,
Ry Tocotriencl
0" cn,
Tecotrienocl Tecotrlenol R, R, R,
a 57,8 - Trimethyl CH, CH, CH,
] 5.8 « Dimethyl CH, H CH,
T 7.8 « Dimethyl H CH, CH,
/] 8 - Methyl H H CH,




Bitapivn E (TokogpepOAEC)

Table 9-7 Tocopherol (T) and Tocotrienol (T3) Content of Vegetable Qils and Their Primary Homologs

Total T+T3 o-TE/
Fats and Qils {mag/100g) 100g %T %T3 Primary Homologs
Sunflower 4667 35-63 100 0 o=T, v-T
Cottonseed 78 43 100 0 T, vT
Safflower 49-80 41-46 100 0 o-T, &-T, vT, B-T
Safflower—high 41 41 100 0 o T, p-T
linolenic
Safflower—high oleic 32 31 100 0 o-T, B-T, 3T
Palm 89-117  21-34 17-55 45-83 o-T, 0-T3, 3-T3, o-T, &
T3
Canola 65 25 100 0 +T, a-T, 5T,
o-T3(Tr), B-T(Tr)
Comn 78109 20-34 95 5 ¥T, o-T, &T, ¢T3, &T3
Soybean 96-115 17-20 100 0 3T, &T, o-T
Rice bran 9-160 0.9-41 1949 51-81 ¥ T3, ofT, o-T3, p-T, B-T3
Peanut 37 16 100 0 ¥T, a-T, 6T
Olive 5.1 5.1 100 0 o-T
Cocoa butter 20 3.0 99 1 T, 6T, o-T, o-T3
Palm kernel 3.4 1.9 38 62 o-T3, a-T
Butter 1.1=2.3 1.1=2.3 100 0 =T
Lard 0.6 0.6 100 0 o-T
Coconut 1.0=3.6 0.3-0.7 a1 69 T3, o-T3, &T, o-T, p-

T3



Birauivn K

Table 9—12 Vitamin K in Some Foods {(Expressed
as Menadione Units per 100 g of Edible Portion)

Figure 9-8 Structural Formula of Vitamin K,

Product Units/100 g
Cabbage, white 70
Cabbage, red 18
Cauliflower 23
Carrots 5
Honey 25
O Liver (chicken) 13
Liver (pork) m
CH 3 Milk 8
I Menadione Peas 50
Potatoes 10
3 Spinach 161
Tomatoes (green) 24
O Tomatoes (ripe) 12
Wheat 17
Wheat bran 38

Wheat germ 18




YdarodlaAuTeC BiTapives: Bitaupivn C

THEOH ?HEQH
; HCCH
HCOHD 0 CCHo o
H — H
OH aH 9] (8] )
L-Ascorbic Acid’ L-Dehyroascorbic Acid
?HEDH i]“,HszH
HCCH o o HOCH (8] o
H Y— H
OH OH Q 0

L-Isoascorbic Acid L-Isodehydreascorbic Acid

H
H 0 . 0 o
!-1GM HCOH
D-Ascorbic Acid ‘D-Dehydmascurbic Acid
FIGURE 14

Structures of L-ascorbic acid and
L-dehydroascorbic acid and their isomeric
forms. (Asterisk indicates vitanun C
activity.)

Table 9=13 Vitamin C Content of Some Foods

Ascorbic Acid
Product (mg/100 g)
Black currants 200
Brussels sprouts 100
Cauliflower 70
Cabbage 60
Spinach B0
Orange 50
Orange juice 40-50
Lemon 50
Peas 25
Tomato 20
Apple 5
Lettuce 15
Carrots 6
Milk 2.1-2.7
Potatoes 30



Bitauivn C
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Figure 9-11 Effect of Exposure Time at Light Intensity of 200 Fi-C on the Loss of Ascorbic Acid in
Milk. Packaging materials: (1) clear plastic pouch, (2) laminated nontransparent pouch, (3) carton, (4)
plastic 3-quart jug. Source: From A. Sattar and J.M. deMan, Effect of Packaging Material on Light-
Induced Quality Deterioration of Milk, Can. Inst. Food Sci. Technol. 1., Vol. 6, pp. 170-174, 1973,



Bitapivn B, (@ciauivn)

+
N N\—CHa CHs

N
HGC%NJ_HHZ II\SJ—CH:"'—CHzﬂH X

Figure 9-12 Structural Formula of Thiamin. Hydrochloride: X = CI”, HCI; Mononitrate: X = NO,™.

2UVEVCUPO OTOV METABOAIONO TwV udATAVOPAKWY



Bitapivn B, (PipogAafivn)

THE—{EHDH}a-GHEH
CHy M M o]
’/ Y
= NH
CHg N
o
Figure 9-15 Structural Formula of Riboflavin,

Ribaflavin: R = OH; Riboflavin phosphate: R =
PO;NaOH.

2.UO0TATIKO OUVEVCUUWY TTOU CUMMETEXOUV OTNV
o¢cidwaon TNG YAUKOZNG, NITTapWY 0ZEWV, AUIVOCEWV



Niagivn: VIKOTIVIKO O¢U, VIKOTIVOUIOIO

ﬁu/ c\/,c:- B _ c\/’lﬂ
| OH | NH,

AN X

M N
Figure 9-18 Structural Formulas of (A) Nicotinic Acid and (B) Nicotinamide

2U0TaTIKO evCUNWVY NAD, NADP (YAukOAuaon, ouvBeon AItTapwv)
ABITagiviwon: TTeEAAaypa

TputrTOPAVN: HETATPETTETAI OE VIOOiVN OTO CWHA



Bitapivn B4,

NH; =—CQ=—CH;=—CH; CHy CH; CH;—CO—NH;

MNH; —CO—CH; CHz—CHy—CO—NH;

CH,
NH; = CO=—CHz CH,y
KCO—“CH:-—'CH-.- CH; CH, CHz=——CHz=——CDO——=NH,
TH
TH:
CH,—CH O
| " / _Cl'h
0—P—0— |
| e CHj
o OH J
OH—CH;

KuavokoBaAauivn : (WIKES TTNYEG, CUOTATIKO OUVEVCUNWY
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FIGUEE 35
Structures of folates.

/ \ I 1;4 (I.‘-OUH
o B o o ] 'N_"I:_CHE_CH?C -N-—[I:—DHE-{}HE'CGGH

n H

Position
5
5or10
5
5and 10

5 and 10

Table 824 Folate Content of Some Foods

Folate
Product {ugg)
Beef, boiled 0.03
Chicken, roasted 0.07
Cod, fried 0.16
Eggs, boiled 0.30
Brussels sprouts, boiled 0.20
Cabbage, boiled 0.11
Lettuce 2.00
Potato, boiled 0.12
Spinach, boiled 0.29
Tomato 0.18
Orange 0.45
Milk 0.0028
Bread, white 017
Bread, brown 0.38
Orange juice, frozen reconstituted  0.50
Tomato juice, canned 0.10




BiodiaBeoiuotnTta Birapivwv

e O BaBuocg amroppdPnong TNS BITAUIVNG ATTO TO EVTEPIKO
ouoTnua JETA TNV KATavaAwaon TNG TPOYPNE Kal TNG
QCIOTTOiNONG TOU OTO WETABOAIOUO 1] o€ GAAN AsiToupyia
TOU CWMATOG.

o [lapayovTteg TOU TNV £TTNPEAlOUV
— Aiaita
— Mop@n Twv BITapIivwv
— AANNAeTIOPACEIC BITAMIVAG — TPOPIKWY CUCTATIKWY



MEeTABOAEC — ATTWAEIEC BITAMIVWV

o Quaikn dIaPOPOTTOINCN OTO TTEPIEXOUEVO TWV TPOPIPWV
(KAipa, TTOIKIAIQ, OTAdI0 WPIMavoNC)

TABLES Influence of Degree of Mamrity on Ascorbic Acid Content of Tomatoes

Weeks from anthesis Mean weight{g) Color Ascorhic ackd (me 100 )
334 reen 1.7
572 Cresn I ]

4 102 Cresn-vellow 10,9
144 Yellow-rad 0.7

& 160 Fed 144

7 168 Bed 101



MEeTABOAEC — ATTWAEIEC BITAMIVWV
ATTWAEIEC JETA TNV CUYKOMION

o AtreAeuBEpwon evCUPWY TTOU ATTOIKOOOMOUV TIC BITAMIVES
AOYW aANOIWOEWV

e 2UVONKEGC METAPOPAC KAl TIPOCWPIVAC attoBrnkeuong (TT.X.
0¢cidwaon aoKOPPIKOU 0CEOQ)

o [lpoKATAPKTIKNA €TTECEPYATia (TT.X. AEIOTPIBNON OITNPWV)

o OgpPUIKN EKTTAUCN KOl ETTECEPYATIia

e ATTOBnKeuon



KovoepoTroinon

TABLE 6 Typical Losses of Vitamins during canning ®

Product
Asparagus
Lima beans
Green beans
Beets
Carrots
Cormn
Mushrooms
Green peas
Spmach

Tomatoes

Biotin

0

40
63
54
78
67

55

Folate
75
62
57
80
59
72
84
59
35

54

Bé6

64

47

50

9

80

69

75

Pantothenic
acid

60
33
54
59
54
80
78

30

43

55

52

50

32

30

32

Thiamin
67
83
62
67
67
80
80
74
80

17

Riboflavin
55
67
64
60
60
58
46
64
50

25

Niacin
47
64
40
75
33
47
52
69

50

C

54

76

79

70

75

58

33

67

72

26



