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Quality

s~ What is quality?

s How's quality produce look like?

# Who designs good or bad quality ?
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Short shelf life
due to
yellowing,
wilting and

disease.

o

W o

Low quality produce sold

in wet market at low price.




High quality means higher price!

O High quality pot plants
sold in supermarket in Hawai'i.




Retail market in Japan

: O Durian
OSweet Corn O Thai Mango
68 THB ea. 157 THB ea. 1,790 THB ea

®Young aroma coconut
245 THB ea
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High quality fruits sold at

the Suwannabhumi
International airport at

high price.







Strandard

# What is standard?

Standard is a figure established for use as
a rule or basis of comparison in measuring
or judging capacity, quantity, content,
value, quality,and eftc.

I't's used as a trading agreement to prevent
misunderstanding between two companies.
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USDA Quality Standards

USDA Quality Standards are based on
measurable attributes that describe the
value and utility of the product.

For example, beef quality standards are
based on attributes such as marbling the
amount of fat interspersed with lean
meat), color, firmness, texture, and age of
the animal, for each grade.

Standards for each product describe the
entire range of quality for a product, and
the number of grades varies by commodity.



http://www.ams.usda.gov/AMSv1.0/Standards

Tndex

= Maturity index
- color, age, dry weight, size

= Harvesting index
- young/mature parts of plant depend on market demand
- length, bud opening in flowers and asparagus

= Quality index and standard
- size, color, dry weight of durian & avocado, SSC of papaya




Quality

s External characteristics or
appearance

2 Internal characteristics
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Quality Evaluation

s Subjective or Sensory Evaluation

- evaluate by tasting, seeing, touching,
chewing and smelling
- depend on customer preference

s Objective determination

- using instrument
- give exact value and trustfully
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External characteristics

# Shape

7+ Size

7 Color
7 Gloss

~ Defect

# Uniformity
& Postbhursit Tecknlogy Conien



Sorting, Sizing & 6rading

o G

Sizing by weight




Sizing of round fruits by diameter

Big
Citrus




Shape / dimension

Maturity Stages of Banana Fruits

elo

Three-Quarters Light Full  Full Three-Quarters
Three-Quarters




Skin Color

Starch 'Pattern

Longitudinal Section
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Banana Ripeness Chart

Patural
Green

Israel Banana Growers Association AM. Ltd.

Banana Ripening Chart
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Grading by size
and bud opening
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Standard of Asparagus
S —————————

Characteristics Close spear Open spear
{2 Spear - Tightly close - Less open
- Straight stem - Straight stem

{3Length  15-25c¢m with 15 cm or longer of green part

{3 Defect Clean, No insect & disease damage, Pesticide free




I
Standard of AsBaragus

Spear size Close spear Open spear

{3Grade A 25 cm in length, 1cm or above in diameter

14 gram/spear in weight

{3Grade B 25 cm in length, 0.8-1cm in diameter

> 5 gram/spear in weight

(Dept. of Agr. Ext., 2001)




Color and pigments

= Chlorophyll a & b

= Carotenoid: lycopene (tomato), B-carotene
(mango), xanthophylls (marigold, egg yolks)

= Anthocyanin (lychee, mangosteen, grape)
red<-- magenta<--pH-->purple-->blue

= Betalains:
Betacyanins
(red to violet; beets, bougainvillea, dragon fruit)

= Betaxanth
| chard)

ins (yellow to orange:

o =




Pigments
Lipid soluble pigments

Chlorophyll Carotenoids
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Chlorophyll

" reen
Mg green) ehiloroonvllzses

H
H+

Phytol Pheophoride
(brown)

+

H*
Mg ++

O,—

<_H-I-/C)Z

Chlorins, purpurins
(colourless products)




6days @25C

Exported fresh
banana leaves

p——

Tanee Hin - Tanee Moh =

Biidiii.

it 2 weeks Bsed i
.-'V.:"V":" -t:’ '."I;J':i-‘: LT .-':,v'f-;"::‘r;-?.,,t..




No bag LDPE bag HDPE bag
6 days at 10C 12 days at 10C 12 days at 10-14C

10 to 14 C for 12 days
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Carotenoids

Vit.

OH

Vitamin A is composed of
half a carotene molecule
with some hydrogen and
an oxygen added at the
broken end.

You can see that two
vitarnin A skeletons form
the carotene.

H
3-carotene

H H
H HCH H HCH H

OH

H
H H H H

vitamin A (retinol) = ¥ p-carotene
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GGDP

PS5Y2 % a% PSY1

Phytoene

{l- PDS

-. Carotene
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Ilnr Chloroplast and Chromoplast

l Mot determinded

Carotenoid Biosynthesis

Watermelon, papaya, tomato

Skelton et al. Cell Research (2006): 731-739

Figure 1 Pathway of carotenoid biosynthesis m plants [8, 22,23 26]. PSY, phytoene synthase; PDS, phytoene desaturase; ZDS,
{-carotene desaturase; LCY-B_lvcopene B-cyclase: LCY-E. lycopene g-cyclase; CYC-B, chromoplast-specific lycopene B-cyclase;

and CETR-B. B-ringe hvdroxvlase.



Water soluble pigments

Anthocyanin (Flavonoid)
- red, violet and purple
- water soluble

- found in vacuole in the form of glycoside
- not stable depend upon pH

ex. Lychee, mangosteen, strawberry
O,
anthocyanidin > Brown
B Polyphenol oxidase
(PPO)

S
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Position Sugar Attached

3  this position is always
glycosylated, commonly
by glucose, galactose,
rhamnose, xylose-
glucose, rhamnose-
glucose, or glucose-
glucose

OH structure

basic anthocyanidin :
(flavynium 1on)

sometimes glyco-
sylated; if so, by glucose
. almost never glyco-
sylated; if so, by glucose
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CALIFORNIA TOMATOES i

GREEN - STAGE 1

“Green” means that the surface of
the tomato is completely green in
color. The shade of green may vary
from light to dark.

BREAKERS - STAGE 2

“Breakers™ means there is a definite
“break” in color from green to tannish-
yellow, pink or red on not more than
10% of the surface,

TURNING - STAGE 3

“Turning” means that more than 10%,
but not more than 30%, of the surface,

in the aggregate, shows a definite change
in color from green to tannish-yellow,
pink, red, or a combination thereof.

A )
-

BRipenine;

PINK - STAGE 4

“Pink™ means that more than 30%,
but not more than 60%, of the
surface, in the aggregate, shows
pink or red in color.

LIGHT RED - STAGE 5

“Light red” means that more than 60% of
the surface, in the aggregate, shows
pinkish-red or red, provided that not
more than 90% of the surface is red.

RED - STAGE 6
“Red” means that more than 90% of
the surface, in the aggregate, is red.

CALIFORNIA TOMATO COMMISSION 1625 E. SHAW AVENUE #106 FRESNO, CA 93710 P: (559) 230-0116 F: (559) 230-0635 www.tomato.org LlFORNlA

¥ @ M AT © F S
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“Ripe tomato on vine or with calyx attached”
to guarantee fresh and tasty.




Ripen tomato with ethephon
(ethylene releasing compound)
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Skin color improvement of tangerine

|  control CaIC|um_ carbld | Etthhon Ethylene B

4 days De-greening

& Postharet Technology Center



Effect of 1-MCP on chlorophyll degradation

I-MCP 4090 ppb 3 hr

: Control
25 'C 2 WEerKS
T —






Color chart

C.lLE. system: VY, X,y
Y (brightness),
X (red),

y (green)
Z (blue) = 1-x-y




Hunter’s scale: L, a, b color space
L =100




Standard Okra Insect Damage Miscolor pod
& Misshape pod






Prevention of
defect formation

+ Avolid sunshine.

+ Well packaging &
transportation.

+« Immediate pre-
cooling after
harvest.

+ Trimming & latex
removal.







Impacted banana




e

Bk
B e o T

NO BI.HI‘.?HIH& 1

1%

Pregared by the Jueermtand Deparimest
ol Priwary badinirie o the
Imrveilail Fageist Grmmar's hisaislss




TR L e

Z
O
—
<
<
=
ad
LU
Q)




Telescoping of - ——
Iemongrass




Internal charactreristics

~ Texture: firmness, softness & toughness

~ Taste: flavor & aroma including sweetness,
sourness, bitterness, and astringency

# Nutritional value: Vitamin C, antioxidant, etc.

~ Food safety: pesticide residue, food borne
disease and toxicant contamination.

~ Uniformity

nternal size: flesh and seed size

Postlarerst Techrology Corter



Firmness & Softness

« Water loss
« Starch degradation

« Cell wall loosening
proto pectin (insoluble) = soluble pectin

Toughness AR

« fiber formation (lignification)




FiIrmness determination

Firmness tester Deformation

emove skin before measuring




Deformation by compression




Sweetness

+Starch degradation

+Sugar accumulation
during growth & development

+ Type of sugar
sucrose = glucose + fructose




30

5 - —®— Starch
—— Total sugar
0 | |

Starch & Total sugar (%)

0 2 4 6 38

Days after harvest

Starch and total sugar content in ‘Monthong’ durian
fruit during ripening. [Thira, 1995]
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Table Sugar contents of different types of fruit

Sugar contents (20)
Fruits
Glucose | Fructose | Sucrose
Banana 5.8 3.8 6.6
Orange 2.4 2.4 4.7
Pineapple 2.3 1.4 7.9
Grape 8.1 8.0 0.0
Pomegranate 5.5 6.1 0.0
el fOMato 1.6 1.2 0.0

(Whiting, 1970)



Soluble solids content (SSC)
using hand refractometer

A e Hand refractometer




Nondestructive determination of SSC
using Near Infrared Spectrometry (NIRs)

Standard for Hawai’i grown papaya is11.5 brix

Sangwanangkul et al. (2011)
— | -



scatter plots of the predicted and actual SSC (Brix)

showed estimated sugar content of papaya flesh

Calibration set Validation set
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Sangwanangkul et al. (2011)



Calibration set Validation set
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Carbohydrate content

1. Structural carbohydrate (cell wall, xylem, fiber)
2. Total non-structural carbohydrate (TNC)
- Starch content (biosynthesis & degradation)
- Total sugar

- reducing sugar

- non-reducing sugar

Analyzed by Spectrophot e
& Rapid methods




maturity index

= In hawal’l grown papaya, 11.5%6SS Is
required.

= In Avocado, 302 DW is used as maturity
Index.

= In durian, a minimum of 32% DW is required
for Monthong, 27%o for Kradum and 30%b6 for
Chanee.




Rapid test for starch content

2% IKI
- brown solution

|, react with amylose
- show blue stain




Skin Color

Banana Ripeness Chart

Starch Pattern

Longitudinal Section

Cross
Section
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Israel Banana Growers Associaton A.M. Ltd.

Banana Ripening Chart

Temperature in 0" Calsius
Ripening Period

Daily Ripening Chart
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Sourness

> Acid accumulation during growth &
development

> Different fruits contain different types &
quantities of acids.

> Can be determine by titration of fruit juice
with alkali solution (NaOH), but not by pH
value.

> Mangosteen contains 0.5-1% acid but it's pH
is about 3-3.3 as low as lime and pineapple.




Organic acids

Major acids Fruits Other acids
Citric acid Pomegranate Malic
Guava Malic
Orange, Lime Malic, Quinic
Pineapple Malic
Malic acid Banana ---
Grape Tartaric
Apple Quinic

(Ulrich, 1970)




Tltratable ac:|d|ty (TA)

_ Titrate 1 - 5 ml juice with 0.1N NaOH using
1% phenolphthaleln as indicator (1-2drops)




Astringency

> Accumulation of phenolic compound

>Found in some green/immature fruits;
banana, plum, jujube, etc.

> High CO, packaging can reduce this
astringency taste.




Phenolic compound

PAL= phenylalanine ammonialyase, PPO = polyphenol oxidase



A 1% FeCl; solution

Fe** will react
with phenol &

show brown stain.

1% FeCl,




Bitterness

> Caused by flavonoid accumulation such as
limonoid in orange peel and naringin in
grapefruit. However, Naringin has
antioxidant, anti-carcinogenic and
cholesterol lowering activity.

> Bitter taste in most produces is not
acceptable. However, in some fruits such
as bitter melon, it's preferable.




Aroma

> Volatile compound biosynthesis during
fruit ripening.

> Fruit aroma is preferable in one group of
customers, might not acceptable in
another group, for example, ripe
durian, papaya and mango.

> Preference is depend on
nationality, age, familiarity and
popularity of various customers.



Ripening of banana (Musa sapientum L.)

& |sopentanol




Food safety

1. Pesticide residue
—need to know MRL (Maximum Residue Limit)

2. Microbial contamination: E coli., Salmonella spp.

3. Mycotoxins
- Aflatoxin in dry seed and grain can be destroyed
at 237-306 °C (semarajeewa et al.,1990)

4. Plant toxin
- Solanin in potato




Thai agriculture commodity and
food standard (TAS 9002-2008)

Ethephon (Maximum Resndue Limit ; MRT) in Durlan

uuuuuuu

Grapes 1

CODEX alimentarius commission
= Maximum Residue Limit (MRL) for Ethephon

in peeled fruit (papaya, pineapple, durian)
= 2 mg/kg




Review of the existing maximum residue levels (MRL.s) for lra-thlrs:phon1

Furopean Food Safety A..ut]n:mrit:q;2

European Food Safety Authority (EFSA). Parma. Italy

Commodity Existing
EC MRL
(mg/kg)
Residue definition for enforcement: ethephon
Walnuts 0.1
Blueberries 0.05*
Pineapples 0.5
Barley grain 0.5
Rye grain 0.5
Wheat grain 0.2
Apples 0.5
Cherries 3
o lable grapes 0.05%
Tomatoes 1




Ethephon Residues in Samples
from the Germany Market (2008)

Anastassiades M., Mack D., Tasdelen B., Sigalova I., Kostelac, D., Scherbaum E.

_ - No. of Minimum | Maximum
Commodity Country of Origin N Value Value |Remarks
findings
(mglkg) | (mglkg)
: Africa & 0.1 0.73 1 organic
o0 South / Central
%ieapme oun 0.03 0.4
: unknown 1 0.17
apple Juice Junknown & =0.01 0.22 2 organic
pples Germany 3 =0.01 0.1
Pears ltal 1 0.01
Sweet Pepper  |Spain 4 0.049 1.2
. ltaly 1 0.12 1>MRL
KakiSharon — fo 4 0.024 061 |1>MRL
Tomatoes Belgium ] 0.12
Grapes ltaly _ 7 0.28 0.78 .
South Africa 2 =001 0.13 1 organic

Ethephon: 472 samples (40 different commodities) from 28 countries were
tested for this compound. 41 samples (9 commeodities) from 12 countries
were found to contain ethephon residues with 4 samples (kaki and durian)
exhibiting MRL-vioclations. The concentrations in the positive samples
ranged between <0.01 and 10.1 mg/kg (median 0.13 mg/kg).

AR N~ -



Europe supermarket magazine

» 2011, The German discount supermarket Lidl
has recalled a contaminated batch of peppers

from its stores in Europe.

» The three - color peppers contain leve
growth regulator called ethephon resic

s of a
ue in

excess (found 1.65 mg/kg) of the lega
(0.05 mg/kag).

limit




Health assessment of ethephon residues
in bell peppers

» BfR Opinion Nr. 001/2011, 19 January 2011

» ethephon residues at a concentration of 1.65
mg/kg constitute a possible health hazard for
children, but not adult.

» at a concentration of 4 mg/kg constitute an
acute health hazard for the whole population







Control of insect, disease and microbial
contamination




Disease control using
pesticide in orchid.

Insect control using methyl
bromide fumigation in orchid




Insect & disease control using high
CO, fumigation in strawberry

\
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Nutritional value

X Most customers care of flavor rather
than nutrition.

X Modern customers tend to concern more
about healthy/functional food.

x "5 Colors a day” and "Eat the rainbow”
campaign is promoted.




"5 Colors a day” “Eat the Rainbow"
1. Blue/Purple: purple cabbage, Japanese egg plant

- High in vitamin C, folate , anthocyanin, polyphenol
(antioxidant)

- Against heart attack, high blood
pressure, diabetes, Alzheimer’s

2. Green: most vegetables, kale, broccoli, etc.

- High in Phytochemical
(lutein, zeaxanthin, indoles), folate, mineral & fiber
- Promote eye vision and against cancer

3.White: onion, garlic, mushroom, cauliflower

- High in allicin & phytonutrients
— Reduce cholesterols and blood pressure, increases
immunity and against cancer



"5 Colors a day” “Eat the Rainbow"

4 Yellow/Orange: carrot, corn, orange

- High in beta-carotene, vitamin C & E, folate, bioflavonoid
- Promote eye vision, bone, teeth and skin health
- increases immunity, prevent cancer and heart attack

5. Red: tomato, beet root, apple, red grape

- High in lycopene & anthocyanin (antioxidant)
- Promote eye vision, against heart attack, high blood
pressure, diabetes, Alzheimer’s




- ) | I ) %,,,X pa |  Different colored fruits & vegetables are full of nutrients. 700}
,_Eniﬁé Eat th e j_‘_:lJ J—J @J »CJ f / J‘I Eating a variety of these helps your body stay healthy. Zgé'

Helps your body...
(®) Lower your chance of getting
cancer

@ Keep your eyes healthy

(X Keep your bones & teeth strong

BLUE &
PURPLE
B

You should try:

Adapted from Healthy Howaii Initrative’s Eat o Rombow Handout

Helps your body...
@ Keep your heart healthy
@ Keep your bladder healthy
@ Keep your memory strong

(®) Lower your chance of getting
cancer

onion
d apples

Helps your body...
@ Stay healthy when you get old
(@) Keep your memory strong
(®) Keep your bladder healthy

@ Lower your chance of getting
cancer

eggplant blueberries

purple cabbage  purple grapes

raisins Okinawan sweet potato
{purple potato)

Helps your body...

@ Keep your heart healthy
@ Have good cholesterol levels

@ Lower your chance of getting
LEMIEEL,

T
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VITAMIN A and C in some vegetables

Vitamin A Vitamin C
(1.U.) /100 g mg / 100 g
cabbage 520 31
kale 10,000 186
tomato 900 23
potato trace 20
sweet potato 8,800 21
onion 40 10

p—



VITAMIN A and C in some fruits

Vitamin A Vitamin C

(1.U.) /100 g mg / 100 g
banana 190 10
guava 280 242
mango 4,800 35
papaya 1,750 56
pineapple 4,450 204
(tangerine)orange 420 31

. RDA (U.S.) 5,000 60



Vitamin C (% remaining)

100

o0
o

®))
o

N
o

N
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Lettuce

Leaf wrapped in plastic

Exposed leaf

1 3 4

Storage times at 5°C(days)



Uniformity

l Float in H,O

Sink in 1%NacCl Sink in 2%NacCl




More information

» http.spostharvest.ucdavis.edu,

USDA Standard can be found in
» http://www.ams.usda.gov/AMSv1.0/Standard

S

p—
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