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TABLE 4 Positional Distribution of Individual Fatty Acids m Triacylglycerols of Some Natural Fats

Fatty acid (mol%)

Source Position 4:0 6:0 80 10:0 12:0 14:0 16:0 18:0 18:1 18:2 18:3 20:0 20:1 22:0 24:0
Cow's milk 1 5 3 1 3 3 11 36 15 21 1
2 3 5 2 6 6 20 33 6 14 3
3 43 11 2 4 3 7 10 4 15 0.5
Coconut 1 1 4 4 39 29 16 3 4
2 03 2 5 78 8 1 0.5 3 2
3 3 32 13 38 8 1 0.5 3 2
Cocoa bufter 1 34 50 12 1
2 2 2 87 9
3 37 53 9
Cormn 1 18 3 28 50
2 2 27 70
3 14 31 52 1
Soybean 1 14 6 23 48 9
2 1 22 70 7
3 13 6 28 45 8
Olive 1 13 3 72 10 06
2 1 83 14 038
3 17 4 74 5 1
Peanut 1 14 5 59 19 1 1 1
2 2 59 39 0.5
3 11 5 57 10 4 3 6 3
Beef (depot) 1 4 41 17 20 4 1
2 9 17 9 41 5 1
3 1 22 24 37 5 1
Pig (outer back) 1 1 10 30 51 6
2 4 72 2 13 3
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Xpwpuatoypagia HPLC

*KavovikAG @aong: TToAIK ) oTAAN (TTOAUCIAOCAVIO)
Aa1ToAOG dIaAUTNG (€€Avio, dixAwpoueBavio, XAwpopopuIo)

*AvTioTpOo®nG PAong : arroAn otAn (C18, C8)
TTOAIKOG DIOAUTNG (MEBaVOAN, akeToviTpiAlo, VEPO)

*AAANEC KATNYOPIEG OTNANG : TiAIKa, aAoupiva, XEIPOUOPPES OTHAEG,
IOVTAVTOAANQKTIKEG PNTIVEG, KATT.

Avixveutnc : UV, deiktng diabAaong, pacuaTOueTpo paldag



HPLC
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Fig.1 HPLC of free fatty acids. Column: SUPELCOSIL LC 18.25 cm X 4.6-mm ID. (Su): mobile phase:
tetrahydrofuran /acetonitrile/0.1% phosphoric acid, pH 2.2 (21.6:50.4:28.0); flow rate: 1.5 ml/min; tem-
perature: 35°C; detection at 220 nm; sample concentration 1-2 mg/ml per component. 16:1 (cis) = cis-9-
hexadecenoic acid (cis-palmitoleic acid); 16:1 (trans) = trans-9-hexadecenoic acid (trans-palmitoleic
acid); 18:0 = octadecanoic acid (stearic acid); 18:1 (cis) = cis-9-octadecenoic acid (oleic acid); 18:1
(trans) = trans-9-octadecenoic acid (elaidic acid); 18:2 (cis) = cis-9-cis-12-ctadecadienoic acid (linoleic
acid); 18:2 (trans) = trans-9-trans-12-octadecadienoic acid (linolelaidic acid); 18:3 (cis) = cis-9-cis-2-cis-
15-octadecatrienoic acid (linolenic acid).
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Fig. 7. *1P-NMR of soybean lecithin. ° OH
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Avixveuon aAloiwong kpéatog pe 3P NMR
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Fig. 2. Examples of spectra from: (a) normal muscle; (b) PSE-prone muscle; (¢) DFD muscle
at 30 min post mortem.
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Fig. 2. *P-NMR spectra of (a) a UHT milk sample and (¥) a commercial polyphosphate. The presence
of diphosphate can be spen in (o). In (b) numerous resonances from the mixture of phosphates can be
seen: P, monophosphate; PP, diphosphate; PPP, triphosphate ; PPPPP, polyphosphates. The last
was tentatively identified as a pentaphosphate. Bold lettering indicates the phosphorus atoms located
at specific sites of the chain that give rise to the signal.
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Cis Unsaturated Fatty Acid

Trans Unsaturated Fatty Acid

Fig. 2 Structures of Cis and Trans Fatty Acids
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Fig. 3 Infrared Spectra of Triolein and Trielaidin



[looodiopiouog trans Airmapwyv ue FT-IR

J. Agric. Food Chem., 55 (11), 4327 -4333
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IR spectra (4000-650 cm™?) of typical cereal samples in the ground sample form
(fine line) and in the residual film (bold line) for four products:

corn chips (A), cheese curls (B), a cookie product (C), and a cracker product (D).



FT-NIR Analyzer for Olls, Fats
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What is iodine value?

lodine value is the amount of iodine that 100 grams of a particular substance can absorb. In general words,
the amount of iodine that can react with a common mass'’s fat is known as the “iodine value” or “iodine
number”’ (100 grams).

Ko | (% =lodine or bromine)
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R‘\ fR" R'\ R"
c=c + —a — —C—C—c| *+ 1—Cl
H H excess H"'r NH remaining

—Cl + 2K —= KC + K+ I

|E + starch + 2”325203 —» 2 Nal + starch + NEEEI.GE

S e gt
(blue) (colorless)

Oils/fats lodine numbers Normal ranges®
Coconut 11.3+1.28 8-10
Soybean 1328 +2.19 125-140
Canola 1225+ 0911 110-126
Safflower 135+ 201 130-140
Olive 86.1 £2.90 75-95
Corn 124 + 3.82 115-130
Pea 100 + 2.60 85-100
Cod liver 160 + 0.85 120-180
Butter 40.0 + 3.88 25-40

Lard 73.3+4.725 45-70
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Reaction of peroxide with HI

KI + CH;COOH — CH;COOK* + HI

ROOH + 2HI — ROH + H,0 + I,
(peroxide) (alcohol)

Titration of I,

[3 T ENHISEG:; — H3334ﬂ'ﬁ + 2Nal
(purple) (no color)



Extra Virgin Olive Oil

Existing Extra Virgin Olive Oil Standards

: - - E | Havasu Olive
: & Garlic
Company
FLoe R <08 <0.8 <05 <05 <0.8 <03
- <9
N/A [ [ wa [ wa [ na e
K232 < 2.50 < 2.50 < 2.4 < 2.2 < 2.5( <20
K270 <0.22 <0.22 <0.22 <0.18 <0.22 <0.20
<0.01
Oleic Aid
‘—[g 18:1) 55.0 - 83.0 55.0 - 83.0 N/A N/A 53.0-85.0 265
| il .. =90
(within 30 days
i i 1 1§ | of crush date)
PPP N/A N/A <17 <15 <17 <5

* applies to production of less than 5,000 gallons




8.9 PRACTICE PROBLEMS

1. To determine the fat content of a semimoist food by the
Soxhlet method, the food was first vacuum oven dried.
The moisture content of the product was 25%. The fat in
the dried food was determined by the Soxhlet method.
The fat content of the dried food was 13.5%. Calculate
the fat content of the original semimoist product.

2. The fat content of 10g of commercial ice cream was
determined by the Mojonnier method. The weights of
extracted fat after the second extraction and the third
extraction were 1.21 g and 1.24 g, respectively. How much
of fat, as a percentage of the total, was extracted during
the third extraction?



Answers

1. If the sample weight of a semimoist food is 10g and
the moisture content is 25%, the dried weight of the
original food is 7.5g (10g x 75% = 7.5g). If the fat
content of the dried food is 13.5%, the 7.5g of dried
sample has 1.0125g fat (7.5 g dried food x<13.5% fat =
1.0125 g fat). The 10 g of semimoist food contains the

same amount of fat, i.e., 1.0125g. Therefore, the fat
content of the semimoist food is 10.125% (1.0125¢g
fat/10 g semimoist food).

2. [(124g-1.21g)/10g] x 100 = 0.3%



