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Conservation and Utilization of Biodiversity
in Mekong River Basin
Prof.Dr.Pranom Chantaranothai

The Revision of the genera Phyllanthus L. (Phyllanthaceae) and
Paverta L. (Rubiaceae) in Northeastern Thailand and Lao PDR
for conservation and utilization

Case study: Overview of the genus Phyllanthus L.
(Phyllanthaceae) in mainland SE Asia
Prof.Dr.Pranom Chantaranothai

Diversity of benthic macroinvertebrates and some vertebrate
groups of Nam Ngum 3 Reservoir, Lao PDR
Assoc.Prof.Dr.Narumol Saengpradub & .
Assoc.Prof.Dr.Chutima Hanjavanit

Coffee & Tea break

Conservation of Wild Orchid Using Biotechnology

Assist.Prof.Dr.Achara Thammathaworn & Dr.Amornrat
Prajaksoot

Diversity and nutritional value of edible insects in Mekong river
basin of Thailand and Lao PDR
Assist.Prof.Dr.Sineenat Siri .

Discussion

Lunch
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1.The Revision of the genera Phyllanthus L.
(Phyllanthaceae) and Pavetta L. (Rubiaceae) in
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and utilization
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2.Diversity of benthic macroinvertebrates and some
vertebrate groups of Nam Ngum 3 Reservoir,

LLao PDR
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4. Diversity and nutritional value of edible insects in
Mekong river basin of Thailand and Lao PDR

Researchers:

~ Assist.Prof.Dr.Sineenat Siri
Khon Kaen University, Thailand
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Phyllanthus L. (Phyllanthaceae) and Pavettaffl*_-.
(Rublaceae) in Northeastem Tha:land and
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Dlvers1ty and nutrltlonal value of edible insects in Mekong river

basm of Thalland and Lao PDR
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Edible inse:




Order

Coleoptera

Species

344

Odonata

Mecoptera

Phthlraptera

Ramos-Elorduy (1998) Dlptera

Ephemeroptera

Hymenoptera j 313
Lepldoptera 235
Orthoptera | 209
SUIRpRCI. S R s
Hemlptera 92
Isoptera 39
Blattodea 30 ‘

Cholesjtéfg}_a%nd fatty acid in Edible insgCts,', |

Chol(*) |
(mg)

SFA |
{
LLANAY

MUFA PUFA

i i
4

(% fatty acid)

32.34 § 29.56

H {

i 1

L Adlnse ND 12.0 35.02
% i i ,_j

AU A

—

105

30.12 31.14

z -

e e

ND

19.81 9.35

mnu,muﬂ'mqm 66

28.75 39.32

ADBUABIAD ND 45.98

40.39 12.64

u.um‘r‘mu 56 1.8 | 3333 30.02 32.36
u,uaﬂm 97 2.3 28 99 43.30 20.98

nuaulala 34

Not Detected

48 71

ND -

Ay

46.86 2.86




U In Thailand, at least 200 species of edible insects were
identified

U However, very few species have been studied
on their nutrition and fatty acid composition

0 Most information available for only commercial
insects

Less information on nutrition of most
edible insect species in Thailand,
especially on their nutritional value

Yk

Edible Insects
. Diversity
. Moisture, Protein and Fat Contents
*  Fatty acid profile

-

:‘,‘\ " g TR
# |




ble

s

o
Leh

.
P

T

insec

Divers




1 18 species of edible insects were collected

Beetles Terrestrial 4
Grasshoppers Terrestrial 4
Cicada Terrestrial 1
Nymph of Dragonfly Aquatic 1
Others Aquatic and Terrestrial 8

U Presence of insects specific to season

February, 2009 Beetles, Grasshoppers and Others
March, 2009 Beetles, Grasshoppers, Cicadas, Nymphs

Beetles (4 sp

BT

-

SR b R T

DUf‘Q beetle nail Larva of Giant Dung Beetle iaounainh
(Onitis subopacus) (Unidentified)

AL A N

e R A

N
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Flower beetle ayuna True water beetle s, fush
(Anomala cupripes) Cybister limbatus



Grasshoppers 4 species '

Unidentified

i T

WAL R TR

Unidentified

M .
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Grasshopper muuiu

Euconocephalus incertus
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Unidentified



lJJllllHllIlllllllllll[lllllll
| | [ |

(M

Hydoabasileus croceus

Others (8 species)
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M
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'Gryllus blmaculatus Gryilus sp. Unidéntlfied

Sy set
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Unidentified AN il

Unidentified Unidentified
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Gryllotalpa africana Hydrous cavistanum

Il. Moisture, protein and fat contents




Samples (W1)

g

Incubate 70°C, 2h

!

Weight dry (W2)

g

incubate 70°C, 1h

Weight dry (W3)

%Moisture = W1-W3 X 100

W1

Samples Y%oMoisture
(Hydoabasileus croceus) C 85.57 + 3.37
(Gryllotalpa africana) Ko 72.79 £ 3.01
(Gryliotalpa africana) m 86.37 + 2.69

Yo A

(Anomala cupripes ) ‘ 70.30 £ 0.84
(Geplieg Sp) e 72.78 £2.39

(Grylius sp) &

72.41%£214
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Protein Analysis

Y T of;"\
(,Q \\f)
\\)(9 @?
)

Samples

U

Oxidized by Kjedalh method

gt

Total nitrogen

U

Total protein (TP)

Digested by pepsin

Ll 1l

Non-digest Digested

1L

Oxidized by Kjedalh method

U

Non-digest nitrogen

g

Non-digest protein (NDP)

2 e s o b ¥ FE- Y o BY . Tadnt pn PR TP,
Digest protein {(DP) = Total protein (TF
~t A A 7




(Hydoabasileus croceus)

(Gryllotalpa africana )

(Anomala cupripes )

(Gryllus sp)

73.54 £ 0.17

69.80 £ 0.25

80.84 £ 0.22

80.84 £ 0.22

62.24 £0.05

56.66 £ 1.95

57.29 £ 1.57

69.51£0.17

%Digestable protein




Samples

U

Add petroieum in cup

Soxtec system HT (30 min)

4

Evaporation petroleum ether (15 min)

4

Incubate extraction cup at 70°C, 30 min

4

Cool down in desiccator and crude fat were calculated

Crude fat
Samples
g/100 g weight dry
(Hydoabasileus sp.) 1 “ i 12.23+0.12
: = 33.35 £ 0.80
(Gryllotalpa africana ) B il
(unidentified ) v 47.16% 0.99
(Anomala cupripes ) . 6.38+0.08
(Gryllus sp) L= 37.9340.59
(Gryllus sp) ﬁ S
‘ 39.32+0.60
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%Crude fat

lll. Fatty acid profile of collected edible insects



Dried samples
Used only edible portion
(removed head, wings, legs)

soxtec extractor

Lipid Extraction using
petroleum ether
(Soxtec System)

Fatty acid methy! esters (FAMESs)
(Ruiz Lopez’s et al., 2003)

Lipid 0.01g: Ruiz-Lopez Solution 1 mi

Injector : 250C
Column : 170C
Detector : 300C

221C 2 min

3C/ min

170C 1 min

Gas chromatography

A fused capillary BPX70, SGE column (30 m
length x 0.25 mm width x 25 ¢ m diameter)
flame ionization detection

helium as the carrier gas

PUFA3 standards (Sigma, USA)

C16:0 internal control

(MeOH: Toluene: DMP: H,SO, = 39: 20: 5: 1)
80C, 2h

*i‘j Ll ¢ ()-'(Li‘

0.9% NaCl 200 ul, Heptane 200 ul

Used upper phase for GC

RCOOH + CH,0H

e

RCOOCH; + H,0

Saturated Fatty acid in edible insects

3 & 3 \!
lb‘.)\\e' ) %\{\CP | \\\)e” - \)9‘.9
6°f>° ’@ @;’b faaa \(,"\ W o N %
Homopetera Coleoptera
FA Libellulidae Scarabaeidae
Nymph Nymph | Grasshopper | Grasshopper Beetles Beetles
14:0 280.3£52.4 nd 953.3+462.6 271.7¢14.0 nd 686.9£536.5
16:0 33004616.5 | 25973.7+13793.8| 24679.5¢11977.9 17634.94906.5  |24121.4411409.4 |  84.2¢65.7
18:0 1642.9 + 306.9| 5779.1 3069.1 5412.5 +2626.9 4276.9 +219.9 4758.4+2250.7 nd
200 nd nd nd nd nd
22:0 nd nd nd nd .nd
24:0 nd nd nd nd nd
SFA | 5223.24975.8 | 31752.8+16862.9 31045.3+15067.4 22183.5£1140.4 | 28879 8+13660.1| 771.1£602.2
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Order:Odonatal

Order: Orthoptera

Order: Coleoptera

EA .
) Family: _ . . ;
Libellulidae Family: Cryliotalpidae Family: Scarabaeidae
16:1n7 861.8+161.0 4626.3+2456.9 828.0£401.3 nd 17477.8+8267.0| 104.4%81.5
18:1n9 1657.24309.6 |37463.5+19895.¢ 23500.1£11405.4 17020.8+875.0 nd 351.0£274.1
18:1n7 988.3+184.6 nd nd nd nd nd
20:1n9 nd nd nd nd nd nd
22:1n8 nd nd n nd nd nd
3507.4%655.2 |42089.8+22352.5 24328 1:11807.3 17020.82875.0 | 17477 8+8267.0 | 455.48355.7

MUFA

e it mse s i et

?
(4

Y

Order:Odonata

Order: Orthoptera

Order: Coleoptera

FA ——
Sramiys Family: Cryllotalpidae Family: Scarabaeidae
{ibelluylidas
16:2n4 nd nd nd nd nd nd
16:3n4 nd nd nd nd nd nd
18:2n6 1645.5£307.4 | 12334.4+6550.4 | 21411.8+10391.9 15466.5+795.1 8267.0454424.2 | 983.3+767.9
18:3nd nd nd nd nd nd nd
18:3n3 1100.5£205.6 nd 2201.4+1068.4 1970.0£101.3 nd | 1236.6:965.8
18:4n3 nd nd nd nd nd
20:4n6 691.4:606.8 nd nd nd nd 284.54222.2
20:4n3 nd nd nd nd nd nd
20:5n3 1140.94213.1 nd nd nd nd nd
22:5n3 nd nd nd nd nd nd
22:6n3 nd nd nd nd nd nd
PUFA 4578.241332.9 23613.2411460.3 17436.5+896.3

12334.446550.4

8267.0154424.2

2504.4£1955.9



Order:Odonata )
FA Order: Orthoptera Order: Coleoptera
Family:
Libellulidae Family: Cryllotalpidae Family: Scarabaeidae

SFA 5223.24 31752.82 31045.27 22183.53 28879.81 7Fir1.11
UFA 8085.5 5442417 47941.24 34457.3 17477.79 2959.85

P , - . ’ —— .
né 2336.9 12344 241448 15466.5 1267.8
64‘} A

= 18 species of edible insects were found in NongKhai

UFAJ/SFA > 1is recommended

N6/N3 < 4 is recommended

~ Conclusion

province and 6 species were analyzed for their nutritional

values.

“ %Moisture in aquatic insects were higher than that of

terrestrial insects.

* Grasshopper and Nymph of dragonfly had high digestible
protein content but not in Beetles.

= Crude fat contents in edible insect samples ranged from
6.38%£0.08% to 47.16% 0.99 %.

“ According to UFA/SFA and n6/n3 ratios, nymph of
dragonfly and flower beetle were determined to contain

healthy fat.
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