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ABSTRACT

The objectives of this study were studied on optimum condition of temperature and time for
drying .in producing squid-ink powder, acceptance evaluation and-shelf life. Squid ink of
cuttlefish' (Sepia_pharaonis)-was dried using a tray dryer at different-conditions ranged from
temperature at 60,70 and 80°C and time for 5,7 and 9 hours. The Response Surface Methodology
with Central \Compesite Design was applied to determine vthe experiment while investigated
responses were water activity (a_), moisture content (MC), water absorption index (WAI), water
solubility index (WSI), rehydration ratio (RR), color (L.*) and percent yield. Drying temperature
appeared to have significant greater effect on quality ‘of squid ink powder than the drying time.
The optimum condition of tray drying condition in squid’ink powder production was found to be
temperature of 80°C-with drying time of 5 hours. ‘At this opttmum point gave the predicted values
of water activity, (a,)0.08, moisture-content (MC) 7.87%, water solubility index (WSI) 8.45%,
water absorption index (WAI) 2.7-g/g, rehydratioti ratio (RR) 2.78,.¢olor (L*) 37.3 and percent
yield 39.26. In case of acceptance evaluation, it was-found-that the product was accepted from
100% of testers. The products packed in aluminum foil bags could be stored at room temperature
(30+£2°C) for more than 12 weeks with no indication of yeast and mold growth. The total plate

count was within the standard of food seasoning powder.
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Central Composite Design (CCD)
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specification limits, but improvement is desired

0.37-0.20 — “Bad Unacceptable. Materialé of this quality would lead of
failure of'the project:

0.20-0.00 Very bad «  Completely unacceptable
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Temperature Time o Moisture Solubility Absorption Rehydration Color Yield
un ‘o) (hrs.) (%) Ratio (L*) (%)

1 60 5 0.31 2.18 37.44 41.49
2 60 7 0.25 2.23 37.93 40.32
3 60 9 0.19 2.30 37.30 39.96
4 70 5 0.22 37.26 39.76
s 70 7 0.13 37.36 39.35
6 70 7 0.16 36.85 39.82
7 70 7 0.14 37.00 39.06
8 70 7 0.13 37.16 39.97
9 70 7 0.15 36.92 39.94
10 70 9 0.08 37.46 38.87
11 80 5 0.07 37.18 39.40
12 80 0.04 37.86 38.70
13 80 9 0.03 38.33 38.50
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M319N 4.4 M3TiAszianuulsUsuvesgungll uasnm lumsenudefitinadenanin

YBIANLNKA
F VALUE
Source
df a, Moisture ~ Solubility Absorption Rehydration Color (L*) ‘ Yield
Model . 5 49.17%¥%*  [3743%%% 13 37%* 10.79** 40.29%** 6.70* 9.32%*
A-temp 1 193.71%%%  Ql1.11%** (3 57%%% 53 Q%% 188.59*** 4.28 31.9]%**
B-time I 45.83** 61.10%** 1,77 0.21 11.00** 5.18 13.16**
AB 1 527 6.02%* 0.44 0.17 0.19 8.84%* 0.71
A 1 0.11 8.75%* 0.67 0.37 1.5 10.71% 0.72
B’ 1 0.58 2.18 0.081 0.056 0.005 0.5 0.0003
Lack of Fit 3 2.48 0:96 6.01. 0:27 1.2 1.29 0.67
R’ - 097 0.99 0.91 0.89 0.97 0.83 0.87

* Significant at p<0.05. ** Significant at p<0.01." ***Significant at p<0.001

Qlad&‘ Aa

A1519 4.5 mlms‘ﬁ‘v‘imw%mmﬂmwummmuaum

Dependent Values Models

a, 181-0:02%X,-0.13% X, +0.001% X* X,+0:00004* X,*+0.002* X, 1)
Moisture 76.38-1 3775 X,20.97* X,+0.02% X, * X;#0.006* X,*-0.08* X, )
Solubility 11.76-0.24% X -0.74% X, F01008% X, * X,+0.002* X,*+0,02% X’ 3)
Absorption 1:36-0.08* X +0.03* X,-0.001* X * X,-0.0003* X,%0.003* X, )
Rehydration 1.76-0.02* X +0.09% X,-0:0006% X, * X, +0.004% X 0,0006* X’ (5)
Color (L¥) 65.10:0.69%X,-1.35* X,+0.02* X, * X,+0.004%%X,%0.02* X * (6)
Yield 60.69-0.41* X=0.81* X, +0.008* X, *X,+0:002X,-0.001* X, )

nuemeg : X, = Temperature, X, = Time

4.2.1.3 mmsazais unzms@ﬂcis'mh (Water Solubility Index and Water Absorption
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Optimization of drying condition

Response variable Predicted Actual
Goal Lower— Upper “Weight Desirability
Responses. Responses

a, In-range 0.03 0.31 1 0.08 0.07 1
Moisture (%) Inrange 6.63 10 1 7.87 7.91 1
Solubility (%) Maximize 5.38 9.20 1 8.45 8.51 0.93
Absorption (g/g) Maximize 2.10 2.72 1 2.70 2.66 0.99
Rehydration Ratio Maxirmize 2.18 2.89 1 2.78 2.82 0.95
Color (L*) Minimize 36.85 38.33 1 37.30 37.18 0.84
Yield (%) In range 3850 41.49 1 39.26 39.40 1

Solution: Temperature 80°C, Time 5 hrs.

Composite desirability =0.86
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3. ﬂ3mmmiﬁﬂumsgmc’fmnmzmmzmﬂm (Water Absorption and Solubility Index) -

(Anderson et al., 1969)
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4. danaIumsnugl (Rehydration Ratio) (fA41/as99n3% Subadra ef al., 1997)
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Your opinion about cooking with squid ink

NAMC.....ociiiiniiti et ese et eeee s st s e Tl
1. Gender O Male O Female

2. Age O30 yrs. And under 031-40 yIS. 0O 41-50 yrs. Os1 yrs. Up

3. Occupation / Position...................c........ Work Place (present)............ooouuiiniieiniiiieaeenan,
4. Work experience in Food industry..............cccoveunvunenen.n. Years

5. Education O pwp. O Master degree O Bachelor Oothers.....ooovoveeneenne.
6. Nationality / Regional..........ocovueueeneseeesrerit it et

7. In your opinion what are the good characteristics of squid ink?(such.as taste, color, texture,

convenient product and et€.). ........ 5. 5 i bl s L e e e et

8. Have you ever made any squid ink dish? (You can choose more than one)

O Yes. Pls, identify-the menu /dish

O No. Why?

9. What kind of squid ink do you usually use?

O Fresh frdme, Y £ Mo SO RANAAL> WO el ) Price.......coccenveninienenne
O Instar@ X $...... S T ALUN & SoACHIRRIIAREED. 1. 7. AN A . Price. . ..ccionernireenannn.
O Frozen{A \..2. 2 Vil ... Seurey.l... b ol Ll Price....c.beeecieecnannen
O others

10. What do you think about prepare your own squid ink? (You can choose more than one)

O Ihave no problem with.that.

O Not easy to get the ink, squid usingin food service been processed and delivered without ink sack.
0] Dirty, messy and use lot of time to'prepare and clean the place.

O Amount of ink from each squid is inconstancy and it is difficult to prepare the daily raw material.
O Fresh squid ink needs to be stored in freezer and thawed before use.

O Others

11. Does black stain affect your customer decision in having squid ink dish?

O ves O No
12. Do you agree that food powder give the convenient for your cooking?
O Yes O No

13. Are you interested in testing squid ink powder for cooking?

O Yes O No
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MANUIN A 3 (Ad)

Consumer Acceptance Testing of Squid Ink Powder

How much do you like or dislike this squid ink powder (score from 9 > 1)

9 = like extremely 6 = like slightly 3 = dislike moder
8 = like very much 5 = neither like nor dislike 2 = dislike very
7 = like moderately 4 = dislike slightly 1 = dislike extremely
Attribute How would you rate this product?
9 8 7 6 5 4 3 2 1
Convenience
Color
Sense
Taste
Texture
Overall
liking/Acceptance

Opinions after testing and opinions about ideas of product

1. What menu did you test squid ink with? e e T M e i b
2. After testing, how. would you accept the squid ink powder product? O acceptedo not accepted
3. What packaging do you want to buy? (for food service)

O aluminum tin O aluminum foil bag 0] plastic-box 0] glass jar
O individual aluminum foil sachet for 1 portion (same as -instant coffee)

O N T, N, S S gl
4. How many amount of squid ink powder per unit you want to buy? ( for food service )

O3Kg. O2kg. O1kg O 500g. 0O 200 g. O100g

5. The reasonable price you wish to buy for squid ink powder 200g. (as sample)

O under 50 B. O 50-99 B. O 100-199 B. O more than 200
B.6. If there is the squid ink powder in the market, will you buy?

O NO. BECAUSE. ...t e
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