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Food and Nutrition — Challenging
Times

“Forget the credit crunch and oil, the new
global crisis is food”

Financial Times, January 2008
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Population Growth

But already:

“World-wide 842 million people are
undernourished. Protein/Energy
Malnutrition is by far the most lethal form
of malnutrition — Children are its most
visible victims”

WHO (2001)
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“Protein / Energy
malnutrition affects
every fourth child
world-wide”

WHO/NHD (2000)
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At the same time:

There is an
“obesity
epidemic”
world-wide.

The Metabolic Syndrome: is seen
increasingly in both developed and
developing countries

“Lifestyle Disease”
> Obesity
> High blood pressure

> Type |l diabetes

> Cardio-vascular disease
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Current World

Drivers:

~ World population growing World’s population growth and
exponentially expansion of the middle class will

> Expanding middle-class fuel a substantial demand for food
(increased demand milk/meat) protein — Dietary Protein Quality will

> Estimates of protein be of fundamental importance

requirement revised upwards

> Emphasis towards food/health/wellness
(especially high protein foods)
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However: Not all proteins are equal In particular vegetable-based proteins
nutritionally are of lower quality than dairy based
- Milk proteins
> Soya
> fibre
> Meat
> Egg > anti-nutritional factors
> Bean > different structures
> Cereal etc
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PDCAAS is inadequate for two

.. . reasons:
This is not properly captured in the
traditional: “Protein Digestibility
Corrected Amino Acid Score”, > Truncation of scores for ingredients.
PDCAAS.
> Use of Faecal Crude Protein Digestibility (rat assay)
12 13
12 13
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Shortcomings of Predicting AA Absorption

based on ‘True Faecal Crude Protein In humans:

Digestibility’ > Digesta can be collected
using ileostomates

1. Faecal values are in error — absorption should be > Digesta can be collected _
measured at end of small intestine (ileum). using a naso-ileal tube PR,
> Both methods have
2. Crude Protein digestibility # AA digestibility. drawbacks and are not
routine

3. For many processed foods conventionally determined

lysine compositions (and thus digestibilities) are in error.
Need for an animal
model.

The La -
14 15
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The growing pig (a meal-eating omnivore) is a recognised True ileal AA digestibility in the adult
model: human and growing pig

Need to

_— collect ileal

digesta

True N digestibility in human (%)

True N digestibility in pig (%)

16 (Moughan, unpublished) 17

17

16 17
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Processed Foods — Conventional lysine Differences can be great:
Digestibility Is Inaccurate:
Digestible reactive (available) lysine versus digestible total

> Conventional determination of lysine and lysine lysine (gKgair dry) in breakfast cereals*

digestibility are inaccurate for some processed foods.

Lysine
> Damaged lysine molecules revert to lysine with Cereal Product Digestible Available Difference (%)
conventional procedures. Shredded Wheat 18 16 1
Puffed Rice 1.1 0.6 45
> Need for a new approach. Rolled Oats 37 2.8 24
i i i i Wheat Bran 11 0.7 36
> Reaction of food and digesta with o-methylisourea Corn 0.4 0.2 50
(Moughan and Rutherfurd assay) allows accurate
determination of “available” lysine. *Rat true ileal digestibility assay. J. Agric. Fd. Chem
18 19

218 19
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But not so in dairy:

lleal digestible total and “available” lysine contents (g/kg air-dry) for 12
dairy protein sources

Take Home Message for Dairy

Lysine v lleal Digestibility

Digestible Availables
Whole milk protein 26.2 240

83 88 v AA (not CP) Digestibility

9.1 9.2

Infant formula C 1.1 n7
Whey protein concenirate o9 s v Processed foods need special chemical assays
UHT milk 317 314

Evaporated milk 234 205
Welght-gain formuia 244 2 v True Digestibility (not apparent or real)
204 19.1

1n7 18
272 251

143 143

cactie ysine denotes minimal Mailard damage 20
ofthe publisher. 21
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Where is thinking heading? (Fao 2011,
Expert Consultation)

1. An emphasis on treating each AA as an individual nutrient (FAO DIAAS is a
2013). .
considerable step
2. New score (Digestible Indispensable Amino Acid Score, DIAAS) forward in the

replaces PDCAAS:

i.  True ileal digestibility of each dietary indispensable amino descri pthﬂ of

acid Dietary Protein
ii. True ileal digestible reactive (available) lysine for damaged Qual ity
proteins

iii. Disbanding Truncation of Scores for ingredients
iv. Pig as preferred animal model.
v. Minor changes to reference patterns.

22 23

22 23
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DIAAS Tid, £WHT I 7 OB KB 2 BOHALREEZ TN L E 92 ML X V22728 87 B
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Non truncation is significant )
DIAAS and PDCAAS values! are different. PDCAAS
often overestimates particularly for lower quality
roteins
DIAAS p
Milk Protein ~ Whey Protein  Whey Protein Red meat
Concentrate Isolate Concentrate Milk Whey Soya Pea Cooked Cooked Wheat Roasted Rice Cooked
Protein Protein Protein  Protein Beans Rolled Bran Peanuts  Protein  Peas
Non-truncated  1.31 1.25 1.10 1.10 Concentrate_Isolate _Isolate Oats
PDCAAS 1.00 100 100 089 065 067 053 051 042 0.60
Truncated 1.0 1.0 1.0 1.0 DIAAS 118 110 097 082 058 054 041 043 037 058
(Rutherfurd and Moughan, unpublished data).
24 25
24 25

ZOET, LOLWOIBTEE, &I EVIEMNIZZ>TLEIVE T, Z LT MR BREELTOY V87 HD
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DIAAS & PDCAAS Dfiliid 4 <&V T . #FICPDCAAS X, B DM V87 B2 BRFML 5. Thd 27
FEU T4 BRI o THEZBEREZR D E T, 2. BEICL o TO T Y APPNZEFICE S THKR
FREREF->TVET, TR BEMARTAZL &9 (K25) ML LA — > £13067 £ 054, =¥ K7 & %
713089 £ 082, /NET T 3053 &£ 041 & BAEIZZNIFERED ) FEA LA L. MBI BE—HIRT I/
BRI Y AR DO FHMHICHBESRAIRERECT D) 5, 65 T DIAASO LA ENMETH Y. PDCAAS &
DIAAS 34 S ) L) BRTEELOTY,

RO L BIF722 8 I2RE Y £3, FAO o5 H»
3 - S s > = But singl it h ful inf tion:
S 40T IV BRICERAZBSRSZE ) 1T, (ez_I:Lzzi%eesiggl;/efiroorgtlimlglun(wzusglz?ul;llctligno\ll’é?sauéob%dy protein
CHDR26IRL TV ET . &S TIRIEEAFHEL T, maintenance)
Whey Whey o Lactalbumin  Soya_
SFEFRIUNRIEDAATEMLTOE T, Bl IE leolate _Concentrate lolate.
X . R Threonine @ 1.93 1.30
RIAZ XN BB TR A E, © AF Y VHPDCASS Met + Cys a@m 2.20 0.90
Valine 121 1.29 1.14 111
'ﬁﬁ 109 fé‘ﬁa‘rﬁUl‘ET i /@k &O’(V\i'ﬁ—o :haiﬁfﬁ Isoleucine @ @ 2.40 1.59
Leucine @ 1.29
IS L C—F RN ERTHBE I TwETI BOZ Tyr + Phe 171 143 190 185
Histidine 1.09 0.97 1.65 1.37
ETY, TTHDIAASEZEH L THORUETICRD Typrophan G35 ©50) 167
1:11‘ " & Lysine @ g 1.16
T3, L2LuA Y r2RTEE v, uf ¥ VIdHmA 26
OEBICHEFICERE T BIEEIT—ELELhTE S
NELZY NIRRT 2bI 5 EET I )V BTT, B26

RLA Y 2oy Bl Tl BlE b & T 35 <
ENTVET EEITHMET A ¥ Y ORHFIHTT . LA L. DIAASHEIZZ 2ITRENTH ) TH A

aF 7 bTIVTIUIINY YAE—HIRT I VBT, LI4H5DIAASTETE 2, P T 77 Y OMKBIETLH D F
o MIT 772 0 b2 Y OERR OEARIEICHG T ARERT. 77 T VT I VORDERLREET
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Conclusions

1. Protein will be central to future food security.

2. Protein Quality Evaluation is of fundamental importance.

3. Considering amino acids as individual nutrients gives
maximum information.

4. DIAAS incorporates recent scientific advances, and is an
improvement over PDCAAS.

5. Before DIAAS can be implemented we need more data on
the true ileal amino acid digestibility of foods.

6. Establishment of such a world food data-set is greatly
needed.

7. This is an important step in the fight against malnutrition,
both under- and over-feeding. 28
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