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Definition of Quality

Measure of excellence or state of
being free from defects, deficiencies, and
significant variations.
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Quality may be defined differently

Grower Receivers Consumer
Good appearance  Good appearance Good

High yield Long shelf-life appearance
Resists to defects  Resists to handling  Firm

Resists to diseases
Ease to harvest

Resists to transport

Good flavor
High nutrition
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Why we need ‘Standards’?

1. marketing tools that provides:

e Uniform definition for determining levels of
quality

e Common language for trading

2. means of marking official quality levels on
product labels.



Quality Factors

* (Quantitative characteristics

— size, % dry weight, % sugar
* Hidden characteristics

— Nutritive value

— Toxic substance (safety)
* Sensory characteristics

— Appearance

— Flavor

— Texture



Process involves in quality

Sugars

Carbohydrates Organic acids Amino acids Proteins

PEP Aroma

Phenylalanine Pyruvate Acetyl-CoA

Lignins .
Flavonoids  pigments Fatty acids
Pigments

Aroma
Aroma Aroma

Polyphenolics



Where are Carbohydrates?

Sugars  Starch Cellulose

\ 4 vV \ 4
Cell sap Plastid Cell wall

(amyloplast)

Leafy vegetables 2—-9 %
Tuber 15-25%
Fruit 10-12 %

Pectin

v

Cell wall



Examples of soluble CHO found in fruit
and vegetables

1. Glucose

2. Fructose

3. Sucrose

4. Maltose : sweet corn and sweet potato

5. Stachyose and raffinose : pumpkin, summer

squash, muskmelon, cucumber , legume
seeds



Contribution to Sensory Quality

* Total Sugars and Total Soluble Solids
* Measurement by refractometer

* Fruit and vegetables that are low in organic
acids with little starch at maturity can have as
much as 95% TSS as soluble CHOs (sugars)

* Note in vegetable containing starch,
fructosans, other storage CHOs or having
TSS<5%, TSS does not adequately represent
total sugars or sweetness (McCombs et al.
1976)



Assimilation of carbohydrate during &8 €%
fruit development and ripening >

Sucrose translocated from source to sink tissue
can be:

- used immediately for metabolism
(building blocks for all other cell
components)

- stored for later, mostly in the form of
starch



Composition of potato tubers

Weight | dry wt, | Starch | Sugar
g % % %
Flowering 9 16 64 4.8
Flowering ends 11 17 66 9.2
Leaves decline 28 19 72 29
80% leaves dead 33 21 73 0.8
100% leaves dead o1 20 72 0.7

cv. Irish Cobbler; data from Burton, 1966




Biochemical pathways involved in
metabolism in ripening bananas

AMYLOPLAST

Starch
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Glucose
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Enzymes

(1) Fructose 1.6-bisphosphatase

(2) ATP phosphofructokinase

(3) Pyrophosphate-dependent phosphofructokinase
(4) Phosphorylase

(5) a-amylase. -amylase. a1.6-glucosidase

(6) Sucrose phosphate synthase

(7) Sucrose phosphate phosphatase

(8) Invertase




Starch Content is a Common Indicator
of Harvest Maturity
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hmet it GRANNY SMITH APPLE STARCH SCALE

Developed by the University of Caldornia, Davis, Depantment of Pomology in cooperation with the California Granny Smith Apple Association
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Banana Ripeness Chart

Banana Ripness Chart




Banana Ripeness Chart

Banana Ripness Chart

Starch Pattern

Longitudenal Section
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Contribution of Starch to Quality
of Harvested Products

* Decrease starch content leads to increased
sweethess

* In leafy vegetable, starch is rarely a quality
problem

* In crops that transiently accumulate starch,
starch may associated with sweetness




Contribution of starch to Quality
of Harvested Products

* Size at harvest may be enhanced by
‘ increased starch accumulation in
tomato
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Important impact for texture and sweetness



Low temperature during harvest or
storage results in higher soluble sugar

24 |
1.6

§ 0.8 |

S 0

Days after storage

or may result from high temperature during late stages of tuber development



Conversion of sugar to starch

Primer
£
— SN
ADPG Starch synthase

Pyrophosphorylase

- Leave the stem on the husk

- Sodium pyrophosphate

- Cooling



Carbohydrate Classification

2. Storage CHOs
3. Structural CHOs



Cell wall

Cellulose Hemicellulose  Pectic substance
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B-1,4 glucan xyloglucan, polygalacturonic acid

arabinogalactan derivatives,
\ “‘( 5 Cellulose microfibrils rhamnogalacturonan

in a plant cell wall Ho—_
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Middie lamella
High pectic

substances

Middie lamella
Primary wall
ry wall
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hemicellulose




Edible plant cell wall

* Primary wall
- Found in fruit and vegetables

- Compose of pectic substances, hemicellulose and
cellulose (equal proportion)

e Secondary wall: found only in some mature
vegetables



Alteration of cell wall
polysaccharides during ripening

* The alteration of pectin and other cell wall
components is associated with fruit textural
changes during ripening (fruit softening)

* The ordered disruption of cell wall architecture
involves the coordinated activity of several
enzymes including:

- Polygalacturonase (PG)
- Pectin methyl esterase (PME)




Pectin structure, PG and PME S8«
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Polygalacturonase (PG)

* Degraded de-esterified pectin chains into smaller
molecular weight poly-and monosaccharides

* ExoPG cleaves single galacturonic acid subunits
from the non-reducing end

* EndoPG acts randomly along the chain



Pectin Methyl Esterase (PME)

* PME catalyzes the hydrolysis of methyl ester groups along the pectin chain

COOCH;3 COOCH; COOH

2 \oH © \oH O \oH o
OH OH OH

pectin methylesterase
catalyzes demethylation

2 \oH © \oH O X oH o
OH OH OH



Pectin Methyl Esterase (PME)

* The resulting free COO can increasingly interact
with Ca?* resulting in a decrease in pectin solubility
(i.e. increase firmness)

e Correlation with softening?

ldea is PME action makes pectin more

susceptible to subsequent hydrolysis by pectinase
and related enzymes.






Cr. Dr. P. Sangwanangkul






Maturity stages-
Immature to mature
2 fruit on right acceptable

commercially

Sy

Maturity stages

Immature to ripe
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Legumes — Green Bean Maturity
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Optimal Maturity

Overmature
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Tools to measure product size







Maturity Stages of winter melon




Maturity Stages of lime

LIM-CC-1 .

Persian Limes

Minimum Color Considered
"Good Green"

USDA July 2000



Maturity Stages of tomato

GREEN BREAKERS TURNING

PINK LIGHT RED RED

http://www.tomato.org/
http://www.floridatomatoes.org/



Maturity Stages of tomato

Mature-green =MG
MG1 MG2 MG3 MGH4 Breaker




Juice content

Navel oranges
Grapefruit
Lemon
Mardarin
Clementines

Washington Navel
Lime

30%
35%
25%
33%
40%
30%
25%
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Requirements for standardization

1. Produce name
2. Minimum quality, maturity, purity

3. Grading (extra, premium, no.1, 2..
4. 512INg

5. exception
6. packaging
7. Specificity for each commodity



Basic requirement

 No defect (what is defect?)
 Mature (whatis matue?)

e (Clean

e Free from insect and diseases

* Free from off flavor
 Extra (specific to each produce, e.g.,

color and juice content)



esin.,
o
B 4 B
/AP <A
1 L€ |
W ,i /:/1
Sl i1, B

Development of the standard

1. Survey and gathering information from
all participants in the value chain

. Draft the standard

2

3. Discussion for comment

4. Revised

5. Rulemaking-official publish




Quality Assurance (QA)

* Part of quality management focused on
providing  confidence that quality
requirements will be fulfilled

* Focus on how a process is performed or
how a product is made

* HACCP



HACCP = Hazard analysis critical control point

Form HACCP team

Establish the production line

v
Establish the important character of produce

\ 4
Conduct a hazard analysis

Identify criticz; control points
Establish critical limits for each critical control point
CCP Establish critical controlvpoint monitoring requirements
Establish corrective actions

Establish record keeping procedures

Establish procedures for ensuring thetIACCP system is working as intended



Quality Control (QC)

Part of quality management focused on
fulfilling quality requirements

The inspection aspect of quality management

Improve quality b/c defect reduction

Record

Reward
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Example of completed risk assessment flow process chart

Rist Assessment - Flow Process Chart

COMPANY xy z fruit

Compiled by 1. A.N. Xpext - Technicial

LOCATION Covoumnw pockhowse/groweroiy
DATE 30 June g4

PROCESS Field Tomatoey - Packing

2. P. Eckowr - Packhowse Monoger
3. L. Nspect - Quality Controller
a. LS. EW - Salosornwm

Time | Tem |Oper| Trans| Delay | Inspec| Storf Stage  Description of Operation
9.15 [ 169 1| Pre-harvest checks-crop records,
T maturity, variety

9.30 | 18§ l\ 2 | Picking : Fruit Selection Standard,
Handling in field Clean containers

11.00[ 20 3 | Picked Fruit Awaiting Transport

(1 1/2 hr)

11.30, 221 < 4 | Transported to Packhouse - Check
Contamination, damage risks

11.45| 229 5| Produce Unloaded - Inspection at
Packhouse

12.00, 129 \ 6 | Move to Coldstore - Awaiting Packing -

Removal of Field heat




Example of completed follow up action report form

Risk Assessment Follow Up Action Refer to FLOW CHART for Dated
Complied by : on (Date)
Stage Nature of risk Risk Action Required Frequency Personnel
level Responsible
1 Pesticide residue > Check field Recovds : Arrange Priov to-First Technicial
for Residue analysis pick
Wrong vawiety 1 Check field Recovds : Assess ft. Ditto- Ditto-
Maturity & taste
2 Poor std. of Pack. 3 Trswre all staff instructed inv Priov to-Furst  Field
Std. Requirveds pick supervisor
Contoumination 3 Cleawv boxes & Picking bag Throughvout  Ditto
of Tt Field Toilety & Hand washing Picking
3 Fruit deterio- - > AW picked fruit to-be covered Ditto- Ditto-
ratiovw & Held inv shade
4 Contamination 2 Enswre cleoun vehicles cover Ditto Ditto
of Ft. fruit, ovoid damage invtrangit
5 Inadequate inspect 1 Double check inspectors work - At least Senior
ensure recorvds acculate daily QC
6 Loads Mired 2 tnsure Correct Labeling Continumous Ditto-
of pallety
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List of commodities need to meet the
standard for export to the US

Avocado kiwifruit potato
dates limes prunes
filberts canned ripe olive raisins
grape fruit onions tomatoes

table grape oranges walnuts




Food safety

e Pesticide residue

* Need to know MRL (Maximum Residue Limit)

* Microbial toxin (Mycotoxins)

* Aflatoxin in dry seed and grain

* Plant toxins

* Solanin in potato




Cr. Dr. P. Sangwanangkul



