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Niporn dejsuk 2008: Release of Cinnamaldehyde and Eugenol from Cellulose Ether Films and
Application as Antimicrobial Packaging Film. Master of Science (Packaging Technology), Major
Field: Packaging Technology, Department of Packaging Technology. Thesis Advisor:

Assistant Professor Panuwat Suppakul, Ph.D. 135 pages.

The present study generally aimed at investigating AM packaging films containing either
cinnamaldehyde or eugenol, regarding to release of AM, application in Vietnamese bologna and shelf-life of
AM packaging film. For release experiment, either cinnamaldehyde or eugenol was incorporated into
cellulose ether solution, and then followed by casting in the Petri-dish. Release of either cinnamaldehyde or
eugenol into n-heptane was investigated. It showed a non-Fickian behavior at low temperature. An increase in
temperature from 4 °C t0 25 °C resulted in an increase in the diffusion coefficient from 2.22 X 10" m’*s™ to
425 X 10" m” s 'for cinnamaldehyde and 2.59 X 10" m’s™ t0 6.36 X 10™* m”s™ for eugenol. An increase
in temperature resulted in an increase in the diffusion coefficient. The temperature dependence of the
diffusion coefficient is well described by an Arrhenius equation with activation energy of 20.88 J mol " and
30.91 J mol” for cinnamaldehyde and eugenol, respectively. Either cinnamaldehyde- or eugenol-incorporated
cellulose ether-coated LDPE film was applied to wrap samples of Vietnamese bologna and stored at 4 °c.
They showed significantly lower thiobarbituric acid (TBA) value (P<0.05) whereas pH of decreased during
strorage period. Color values (L*, a* and b*) were not considerably affected by both treatments or storage
time (P>0.05). However, AE of eugenol-incorporated cellulose ether-coated LDPE tended to increase as
increasing storage time. Shelf-life of Vietnamese bologna wrapped with either cinnamaldehyde- or eugenol-
incorporated cellulose ether-coated LDPE film was longer than 30 days. In addition, sensory panelists did not
perceive a difference in flavour between Vietnamese bologna wrapped in cinnamaldehyde-incorporated
cellulose ether-coated LDPE and in the control film throughout the storage period of 5 days at 4 °C. In film
storage tests of 210 days at ambient conditions, the AM cellulose ether films showed a loss of AM activity
against Listeria monocytogenes and Esherichia coli O157: H7. These studies highlight the encouraging
potential use of cellulose ether film containing cinnamaldehyde as AM packaging film for enhancing quality

and safety of packaged foods.
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I 9 v 7 J dy 9 g’ = Jo
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NAAAAA LAIBIANENIUDAKT0 INTWAY Inanea (propylene glycol) as 11 gaingiiluns
a dg’ 9 Y ] = a d' ] a a
aavzgeiu wazd vy leasond Tnswaunuvygmna luTuanavewwiawag lad
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a a o a d 1 d PN
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1% 5000 7500 1Az 10,000 H1IWAINA (international unit, TU) ABATIUFUANAT A1U1TD
Y Y Y
U89 L. monocytogenes 18 wonn#l Franklin et al. (2004) Anynsuda L. monocytogenes
dy a 9 a A a = a a A A
yuiumvesldnsonlasildundovwnawag Tad uaz leasond Insiawnawag laaiau
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131: Baker (1987)
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E + - + - +
D + - - + +

111 : Novak and Juneja (2002)
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5.6 Listeria monocytogenes
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phosphate (pH
6.4)
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/vitamin E (51mg /25cm’) 72 - 0.33
/vitamin E (77mg /25cm’) 74 - 0.90

i3 " Redl et al. (1996)
®I" Ouattara er al. (2000b)
8 Suppakul (2004)
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9391115 Plate count agar

- Standard plate count agar

- Yeast extract 2.5 NIy
- Tryptone 5.0 N3
- Glucose 1.0 n3u
- Agar 150 A3y
-~ vhindu 1000  Waaans

Usviiemilu 6.8+0.2
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3. mnnzvivuuanialaarlesuuas E. coli

g9391%19 Lauryl sulfate tryptose broth (mmiﬁﬁ%gﬂmm MERCK)

- Tryptose 20 1ERY
- Lactose 5 N3y
- Sodium chloride 5 N3
- Lauryl sulfate sodium salt 0.1 n3u
- Di-potassium hydrogen phosphate 2.75 n3u
-~ vhndu 1000 Noaans
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gA35911113 EC broth (911158 15931/489 MERCK)

- Peptone 20.0 NI
- Lactose 5.0 N3
- Bile salt mixture 1.5 bty
- Sodium chloride 5.0 N3N
- Di potassium hydrogen phosphate 1.5 bty

Y v
WINau 1000 yaaans
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fA391%113 Eosin methylene blue agar (@1W1§ﬁ1l§ﬂ§ﬂﬂlﬂﬂ MERCK)
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- Sucrose 5.0 N3
- Di Potassium phosphate 2.0 N3
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- Methylene blue 0.065 bty
- Agar 15.0 N3
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4. MIUANZARUYO Clostridium perfringens

g9301113 Tryptose sulfite cycloserine agar (mmiﬁu%gﬂﬁum MERCK)

- Tryptose L.5 N3
- Yeast extact 5.5 N3N
- Soytone 5.5 N3N
- Ferric ammonium citrate 1.1 n3u
- Sodium metadisulfate 1.1 N3N
- Agar 2222 n3u
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5. MIAUANTHHIUANLISUANAD

gM3I91113 Man Rogosa Sharpe agar (MRS)

- peptone
- meat/beef extract
- yeast extract
- glucose
- tween 80
- K HPO,
- sodium acetate
- tri-ammonium citrate
- MgSO,.H,0
- MnSO,.H,0
- Agar
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6. MINALHIUYO Samonella sp-

JA301419 Lactose broth

- Beef extract

3.0



- Peptone
- Lactose
S &

- UINAU

Ususiemilu 6.9+0.2

5.0
5.0
1000

gNID1417 Selenite cystein broth (@”I‘Iriﬁfgﬂl,gi)gﬂﬂlﬂﬂ MERCK)

Tryptone

Peptone

Sodium acid selenite (NaHSeO,)
Disodium hydrogen phosphate
L-Cystein

S &
UInau
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4.0
4.0
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0.01
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% I~] [ 1 J 8 1 4
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g9391%19 Tetrathionate broth (mmﬁﬁu%‘%gﬂmm MERCK)

Polypeptone

Bile salt

Calcium carbonate
Sodium thiosulfate

N
UINaU

5.0
1.0
10.0
30.0

1000

[ I~ [ ] 4 % 1 4
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qA5011113 XLD agar (911158115931/999 MERCK)

- Yeast extract
- L-lysine

- Xylose

- Lactose

- Sucrose

- Sodium desoxycholate
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5.0
3.57
7.5
7.5
2.5
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- Ferric ammonium citrate 0.8 1ERY
- Sodium thiosulfate 6.8 N3
- Sodium chloride 5.0 N3
- Phenol red 0.08 N3
- Agar 15 N
vindu 1000 Naaans
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3911117 Bismuth sulfite agar (mmﬁﬁu?fﬂgﬂmm MERCK)
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- Ferric sulfate 0.3 N3N
- Bismuth sulfite 8.0 n3u
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- Brilliant green 6.8 N3
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7. MIUAIEHNWUYO Pseudomonas sp.

gN391115 Pseudomonads selective agar

- Peptone 20 N3N

- Potassium sulfate 10 n3u

- Magnesium chloride 1.4 n3u

- Glycerol 10 n3u

- Agar 15 n3u
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