G0-€68€ET
ouy ‘dnoxry YAILAIN

d313IN

renuey s,103e1d()

I9)9TA] AJIAIDY JI9JeA\

21J qeTenby



AquaLab Pre

METER Group, Inc.
2365 NE Hopkins Court
Pullman WA 99163

Phone: 509-332-5601
Fax: 509-332-5158
Website: www.metergroup.com
Email: support.food@metergroup.com or
sales.food@metergroup.com

Trademarks
Aqualab is a registered trademark of METER Group, Inc.

(©2018 METER Group, Inc.

AquaLab Pre INDEX

Slow Water-Emitting, 36 Compared to Saturated Salts,
Surface Area of, 36 77
Viscous, 36 Volatiles, 5, 36
Sampling Mode
Continuous, 17 Warm-Up, 15
Normal, 17 Warranty, 2, 53

Saturated Salts, 76 Water Activity, 7
Saturation, 8 AquaLab and, 4

Seller’s Liability, 2 U.mmEEOF 4
Sorption Isotherm, 11 Displayed, 15
Spanish, 16 Water Content, 11

Specifications, 3 Water Potential, 9

Spilling the Sample, 40
Swedish, 16

Technical Difficulties, 45
Technical Support, 1
Telephone Number, 1
Temperature
Effects, 9
Hot Samples, 40
of Instrument, 41
Sample not at Room Temper-
ature, 40
Temperature Control, 5
Thermodynamic Property, 9
Triangle
Mirror Performance Indicator,
49
Troubleshooting, 45

USB
Driver, 43
Interface Cable, 42

Vapor Equilibrium, 34
Vapor Phase, 7, 9, 34
Verification, 30

Verification Standards

ii

83



2!

€¢ ¥oorg oy Sulssedy  1°1°9

€z * SIOSUOG puR Yoo[¢ oY) surues[) [°9

& oourUUIR]A] PUe SUIUES[) 9

61 uoyedyoN uonerdwoy  1°9°G

61 : uoRINSYuo ) WolsLS  9°G

QT U02I0G uoljRIqIIMby ainjerodwo], ¢'G

LT o * 9POJN snonunuon - y°g

LT opoJN Surdureg [ewrioN  ¢°G

91 sogengue Suisuey)) g'G

971 UODI0G JUOWISINSRIN O, [°G

91 Snuo\ YL, ¢

) uonyerad() 103 qeTenby Sutrederg F¥

o~ somyeo] ©F

o1 UOI1RI0T ® SUISOOY) G'F

e1 a1d qeTenby InoA jo syusuoduwo)) 1

eT pajrelg Suien ¥

1T swroyjos] uonpdiog ¢

6 T T [eluejod PYeM €°¢

L AAnoy w3 ¢

L T JuLjuoy) SISO T°¢

L A109Y, AJIAIPY I99eM €

G amjeradwe], pue qeTenby g

g T T POId ORIOA GTEC

i A20[g utod Mo 1°€'¢

% SYIOAM 91d qeTenby Moy €7

¥ AJATIOY I0jeAN puR qeTenby  z'g

e suorjeoymadg JuewnIysuy 81 |G

€ a1d qeTenby jnoqy g

4 CANQqRrT se[eS T

m : Aymerrep\ €1

! [BLURIN ST, Moqy g1

1 ypoddng ewojsny)  °7

T uorjonpoJyuy |
Sjuajuo))

SLNHLNOD o1d qeTenby

¢8

8¢

‘ormnjerodwg], WO0Y e JON
53
‘uoryeredoar Teradg SurpesN
1€ ‘“ANATIOY I9JRA\ MOT]
G¢ ‘peu(
9¢ ‘PIYRIPATL(
Ge ‘pajeO)
sordureg
9 ‘udaIdg uonjriqIMby ojdureg
9F ‘SUIIUG-10Y_A\ MO[S
ordureg
6C ‘PIepueis 31es
62 ‘100US ®BIR( £35S

ZG ‘suorjonajsuy aredoy]
2, ‘suorye[nadoy
}G ‘yuamIoans

“ROTN 29 AI0QY T, AJTATIOY IOJRAA
€, ‘SO11oMS0)) /S[RITINODRULIRY ]

7). ‘STLODURT[OISTIA]
€9 ‘pooJeag pue JedIA
19 ‘so[qelo8oA pue SHII
16 ‘430
-[OIqOITN pue £)9eg POO
G9 ‘syonpoid A
12 ‘SoAIoS

-014 ‘seoneg ‘sdnog ‘seerorog

69 ‘S[eaID)) puR SPOOX) paxeyq
$G ‘seounIajoy

0F ‘sexe], qeTenby moy

0F ‘suorine))
ssurpeay

9¥ ‘ge ‘9 ‘ow], peoy Suor]

Q¢ ‘amje

-todwo], opdweg Aq pojoogy

OWILT, proy

), ‘SIsATeuy oAryejrjuent)

L€
‘Dquret) oYy MmO Surues))

9F ‘L¢ ‘G ‘T004[D) ous[ddorg
0T ‘S100jH oInssarg
9/, ‘suonmiog Jeg surredarg
97 ‘esensniioq
91 ‘ustod
21 ‘L ‘sreormeoeurreyJ
L “Kiqeystng
¥ ‘191000 IO J

0T ‘orousQ

9T ‘UBISOMION
08 “Ay1Iqeader], I.SIN

{ ‘poog yusuodwo)-TH NN
LE ‘ALY 1PPOIN
T ‘YIMoID) [RIqOIdIN
61 ‘UOIRINSJUO!) WDISAG
STIUDTA]
0T ‘Xuyey
G ‘9ourRULIUIRIA
9T MUSIN UTRIy

TP L€ ‘ANATIOY IoJep\ MOT]
), ‘SurA1( uo ssor|
y1 ‘Surdureg 104
UOI)RIOT
L ‘eseyqd pmbr
6C ‘10J AJLIOA 09 USYAA
0g ‘MuaI
6¢ ‘103 9snlpy 03 Moy
8¢ ‘monuya(J
Q7 ‘10J sosnwe))
19Sg(Q) Teaulr|

8T ‘AdT
97 ‘segenguer]

91 ‘osoueder

a1d qeenby

XHANI



CONTENTS

AquaLab Pre

10

11

12

13

14

15

16

17

6.2 Cleaning Procedures
6.3 Checking Calibration .

Verification and Calibration
7.1 Water Activity Verification
7.2 Calibration Standards
7.3 Calibration .
7.3.1 Adjusting ﬁo~ hEmmw Ommmﬁ

Sample Preparation

8.1 Preparing the Sample .

8.2 Samples Needing Special HuSU@SSos
8.3 Low Water Activity

Taking a Reading

9.1 Measurement Steps . R
9.2 How Aqualab takes Wmm&Emm .
9.3 Cautions .

Computer Interface
10.1 AquaLink 4 Software . ..
10.2 Using a Communication Program .

Troubleshooting
11.1 Component Performance Screen .

Support and Repair
12.1 Repair Costs
12.2 Loaner Service

Further Reading
13.1 Water Activity Theory & Measurement

Appendix A
14.1 Preparing Salt Solution

Appendix B
Declaration of Conformity

Certificate of Traceability

24
26

28
28
28
29
31

34
34
35
37

39
39
40
40

42
42
43

45
50

52
53
53

54
54

76
76

78

79

80

iv

Index

Accessories, 13
Accuracy, 3
AquaLab

and Chilled Mirror Dew Point

Technique, 4
and Temperature, 5
AquaLink Software, 42

Beeper
Changing, 19
Binding, 10, 11
Block Diagram
Dew Point, 22
Volatiles, 23
Block Failure, 49
Buttons
for Linear Offset Settings, 20
for Menu Selection, 16

C for Continuous Mode, 17
Calibration, 29

Standards, 29
Capillaries, 10
Cautions, 40, 46
CE Compliance, 79
Chilled-Mirror Technique, 4
Cleaning Procedures, 24
Coated Samples

Shortening Read Time for, 35

Component Performance Indica-
tor, 50

Components, 13

Computer Interface, 42

Condensation, 9

Contact Information, 1

Cosmetics, 7, 12

81

Customer Support, 1
Czech, 16

Danish, 16
DecaTerm Program, 43
Declaration of Conformity, 79
Dehydrated Samples, 36
Dried Samples

Shortening Read Time for, 35
Dry Samples, 41, 48
DUO, 12

Email, 1, 80

Equilibrium, 8

Error Messages, 45
“Sample too Hot”, 47
“Sample too Dry”, 48
Triangle on Screen, 49

Exit, 20

Fan
Inside Sample Chamber, 5
Fax, 80
Features, 14
French, 16
Fuse
Changing, 45

German, 16
Gibbs Free Energy, 9

Homogeneous, 10, 34
Humidity, Related to a,, 4
Hyperterminal, 43

Infrared Thermometer, 8
Ttalian, 16



pue ‘sojdures Surredord ‘JUSWINIISUL ) JO UOIIRIGI[RD ) SUIAJLIOA
‘01d qerTenby 1moA dn Sur}1es I0j SUOTIONIISUL SOPN[OUT [RNURT SIY T,

[enuey SIL Jnoqy  g'1

‘uorysonb 10 weqord oA jo uorydrdsep ® pur ‘Iequunu
xe]J ‘ouord ‘ssoIppe ‘Owreu 1MoL ‘IoqUINU [RLISS JUOWINIJSUL INOA 9Fes
-sowr InoA jo jred se opnpoul oses[d ‘Xej I0 [rewo AQ sn SUIORIUOD IT

8CTG-¢EC-60G-T
Xeq

1099-¢€€-604-T
oY g

wod*dnoidiojeuwighpooj-sores 10 uod dnoidiajeuppooy-proddns

frety

"90UDISISSD LOf WY JODIU0D 25DI)d
aoanqrisip v ybnoayy aig quronby unofi pasvyoind nofi [T 930N

‘owil) oyoRJ wd ¢ pue we ) Uoomlaq ‘ARpLi ysnoiyy Lep
-UOTAl NOA [31M Yeads 09 d[qe[leA®R SOATIRIUSSOIdOY 9OTAIOG IOUWIOIST)
sey YA LN 'Sh 10BIU0D 0} SAeMm [RIDADS 9IR 9I9T[} ‘JOR(Pd] IO SUOI)
-sonb Aue savy ‘91d qeTenby INOA )M 80UR)SISS® PISU IoAd NOA JT

poddng sewolsn) °T

014 qeTenby oL jo senjrjiqedes oy
9ZIWIXRW 0} MOY] Surpuejsiopun ur [Jd[py purR SAIJRULIOJUI [RIUTRUL
sy} pug nok adoy opy  symsar Apwir) pur 9jeinode sopraord pur
osn 03 Ased SI 9] Spesu InoA Jms [ qeenby ‘eur] uorjonpoxd
9} UO SUIIOM IO [DIRISAI SUIOP oIk NOA Iayjeyp\ “("p) Lj1arjoe
JIojem JULINSLOW JI0J JUSWINIISUI O[eI[dI PUR ‘9jeindoe ‘omb w st

21d qeTenby 1919y A}AIDY I9)eAN 91 qerTenby oy} 0} aUWO0d[op

uorjponpojuy |

NOILOANJOYINI T a1d qerenby

08

piopunys aunjpiadway

8|qeadby} | SIN
D 0} paypiqI|o2
s1 qoionby 1nog

ASIN

ABojouyd9] pup

mmu.-nu*u_.:u—m “_O

34N}1§su| |DUOLDN|

"(LSIN) A8ojoutpa], pue sprepurig
JO 9INJISUT [RUOTIRN] ST} 0} S[(BIORI} UOTJRI]I[ED [IIM SPIBPUR)S dIN)
-eroduwo) 07 SuIpIodOR SIjPW AJIATIOR Iojem qerTenby [re soanjoej

nuwewr  ou] ‘dnozn YHLHIN ¥eUl SOYTHI00 juowojess LSIN SIL

woo dnoisiejeump pooy 1roddns
8GTG-¢EE-60G X8
1094-¢€€-60S ‘[°L

VS €9T66 VA Uew(id

1mo)) surydoy AN G9€T
our ‘dnoroy YA IAN

AY[Iqesded], Jo 97edYINID) LT

a1d qeTenby ALI'IAVHOVYL 40 HLVOIALTHHD AT



1 INTRODUCTION AquaLab Pre

maintaining and caring for your instrument. Please read these in-
structions before operating your instrument to ensure that the in-
strument performs to its full potential.

1.3 Warranty

AqualLab Pre has a 30-day satisfaction guarantee and a one-year war-
ranty on parts and labor. Your warranty is automatically validated
upon receipt of the instrument. We will contact you within the first
90 days of your purchase to see how your AqualLab works.

1.4 Seller’s Liability

Seller warrants new equipment of its own manufacture against de-
fective workmanship and materials for a period of one year from the
date of receipt of equipment.

Note: We do not consider the results of ordinary wear and tear,
neglect, misuse, accident and excessive deterioration due to corro-
sion from any cause as defects.

The Seller’s liability for defective parts shall in no event exceed the
furnishing of replacement parts Freight On Board the factory where
originally manufactured. Material and equipment covered hereby
which is not manufactured by Seller shall be covered only by the
warranty of its manufacturer. Seller shall not be liable to Buyer for
loss, damage or injuries to persons (including death), or to property
or things of whatsoever kind (including, but not without limitation,
loss of anticipated profits), occasioned by or arising out of the instal-
lation, operation, use, misuse, nonuse, repair, or replacement of said
material and equipment, or out of the use of any method or process
for which the same may be employed. The use of this equipment con-
stitutes Buyer’s acceptance of the terms set forth in this warranty.
There are no understandings, representations, or warranties of any
kind, express, implied, statutory or otherwise (including, but with-
out limitation, the implied warranties of merchantability and fitness
for a particular purpose), not expressly set forth herein.

AqualLab Pre 16 DECLARATION OF CONFORMITY

16 Declaration of Conformity

Application of Council Directive: 2004/108/EC and 2011/65/EU

Standards to which conformity is EN 61326-1:2013 and
declared:

EN 50581:2012
METER Group, Inc

2365 NE Hopkins Ct.
Pullman, WA 99163 USA

Manufacturer’s Name:

Type of Equipment: AqualLab water activity meter.

Model Number: Pre

Year of First Manufacture: 2012

The undersigned hereby declares on behalf of METER Group, Inc.
that the above referenced products, to which this declaration relates,
fully conform to the provisions of the Council Directives and stan-
dards referenced above.

§& W adbtryae?-

Michael Wadsworth
Engineering Director
7-9-2015

79



‘prepues)s arnjerodurs) o[qesder) [SIN © 03 pajelqi(ed st qeenby .
"sso] 1odea 03 eouepaduur juedyIuss ou yym sofdures uQ,

11q dogs T *Aqrred ou ‘pneq 0096
‘op0od TTDSV Hq ©rep-g ‘o[quyedurod ygegSy :SUOedIunuuio)) eJe(]

DT HpPeq owewnueydpe g x 0g Aerdsi(q
WNUIWN]Y Pojured IopmoJ :Jelioje]y ose))
831 ¢'¢ YSTOA

o §'8 X 6'¢¢ X ['Fg :SUOISUSWI(] 9S8

(8ursuepuoo-uou)
ATprum 9A1ye[eY %06 0% 0 PUR D, 0 01  HHustuoAny uryesndQ

(Imd T GT) popuowrtooey] Tu g2, :Kjoede)) ysiq odureg

Do T°0 :uornjossy aanjeroduws], ojdureyg

Do T 0F : A0emd0y aanjeradura], ojdureg

N G7 :JoIuo)) oanjeradwa], sjdureg

UM G > 1 PUWL], peay

100°0 :UOTIN[OSY AJIATIOY IoTRAA

ST00F —
Y00[q OI¥RIOA ‘T0'0F — o01q Jutod Mmd(] :A0RINIOY ANAINY I9)A

™0 660 03 GO0 — PO[q
S[IIR[OA -00'T 03 G0'0 — YPo[q Jutod mo( :PFury ANATDY IoJeA\

suorjeoyroadg juswinaysuy 21gJ T°Z

-o1duIrs ST UOIjRI(I[RD SUINIIYD puR URd[D
07 ASed SI JUSWINISUI oY, "AoeIndoe ™p [()'()F Surpraoid o[qeI[al aIe
SSurpeal §)] SS9[ I0 SOINUIM dAY UL sSUIpeal SUIAIS ‘(Mn) Aj1A1I0R
Jojem SULINSLOUW 10} JUOUWINIISUL 9JRINDOE PUR )SB] ® SI o1 qerenby

91J qeTenby moqy g

qUd dVIVNOV 1N09dV ¢ a1d qeTenby

8L

"Mp €00’ 0F 07 SPADPUDIS UOUDIYLIIA ISIY] SIUNSDIUWL QDTDNDY 910N

cL10 G220 L1S°0 oL 0 7680 ¥86°0 000°T 009
9910 99¢°0 ¢1g'0 092°0 1260 ¥86°0 000°T 0°0v
091°0 19¢°0 804°0 09.°0 0260 ¥86°0 000°T 0¢€
gs1'0 G620 ¥04°0 092°0 0260 ¥86°0 000°T 0°0€
0ST°0 0820 0040 092°0 0260 ¥86°0 000°T 0°¢¢
gv10 §¥c¢0 967°0 092°0 ¢c6°0 ¥86°0 000°T 002
o1 o 8€2°0 c67°0 19470 €260 ¥86°0 000°T 0°¢T

10r1 1011 1011 TORN | TOBN | IO (Do)
Ssq/fow | Sx/row | Fy/fow | Sxy/jow | Sx/fow | Fy/jowr | QY | dud,
8T LI Vel 168 00°9 €e'e 080

SUOTIN[OG }[BS POJO[OS JO ALY 10JeA G O[qRL

spaiepuelg uoryedyroA S YA LHIN JO
U01}99110)) aanjeraduwa],

d xipuaddy  ¢1

a1d qeTenby d XIANHddV ST



2 ABOUT AQUALAB PRE AquaLab Pre

Power: 110 VAC to 220 VAC, 50/60 Hz, consumes less than 0.4
amps

Warranty: 1 year parts and labor

2.2 AquaLab and Water Activity

Water activity (a,) is a measurement of the energy status of the
water in a system. It indicates how tightly water is “bound,” struc-
turally or chemically, within a substance. Water activity is the rel-
ative humidity of air in equilibrium with a sample in a sealed mea-
surement chamber. The concept of water activity is of particular
importance in determining product quality and safety. Water ac-
tivity influences color, odor, flavor, texture and shelf-life of many
products. It predicts safety and stability with respect to microbial
growth, chemical and biochemical reaction rates, and physical prop-
erties. For a more detailed description of water activity as it pertains
to products, please refer to Section 3: “Water Activity Theory.”

2.3 How AquaLab Pre Works

Your AquaLab Pre comes with either a dew point block to mea-
sure the water activity of non-volatile samples or a volatile block to
measure the water activity of volatile sample.

2.3.1 Dew Point Block

If your instrument uses the chilled-mirror dew Point technique, the
sample equilibrates with the headspace of a sealed chamber that con-
tains a mirror and a means of detecting condensation on the mirror.
At equilibrium, the relative humidity of the air in the chamber is
the same as the water activity of the sample. In the Aqualab Pre,
the mirror temperature is precisely controlled by a thermoelectric
(Peltier) cooler. Detection of the exact point at which condensation
first appears on the mirror is observed with a photoelectric cell. A
beam of light is directed onto the mirror and reflected into a pho-
todetector cell. The photodetector senses the change in reflectance

AquaLab Pre

14 APPENDIX A

Table 4: Water Activity of Selected Salt Solutions

Saturated Solution aqw at 20 °C | ay at 25 °C
Lithium Chloride 0.113 +0.003 | 0.113 +0.003
Magnesium Chloride | 0.331 £0.002 | 0.328 +0.002
Potassium Carbonate | 0.432 £0.003 | 0.432 40.004
Magnesium Nitrate | 0.544 +0.002 | 0.529 +0.002
Sodium Chloride 0.755 +0.001 | 0.753 +0.001
Potassium Chloride | 0.851 4+0.003 | 0.843 +0.003
Potassium Sulfate 0.976 £0.005 | 0.973 £0.005

Note: Table 4 adapted from Greenspan (1977). Rounded to

thousandth.

nearest

7
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2 ABOUT AQUALAB PRE AquaLab Pre

to the temperature of Aqual.ab before the water activity is displayed.
Large temperature differences will cause longer reading times, since a
complete and accurate reading will not be made until the sample and
the instrument are within two degrees of each other. To better help
you control the temperature difference between your sample and the
instrument, you can access a sample equilibration screen at the main
menu that shows the difference in temperature between the sample
and block chamber. (See Section 4.) If tests need to be conducted at
temperatures other than 25 °C, the temperature control feature can
be turned off and the instrument can run at ambient temperatures.

AquaLab Pre 13 FURTHER READING

Bhandari, B., and I. Bareyre, 2003. Estimarion of crystalline phase
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3 WATER ACTIVITY THEORY AqualLab Pre

WATER ACTIVITY - STABILITY DIAGRAM
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Figure 1: Water Activity Diagram adapted from Labuza

temperature of the air in the chamber, and the infrared thermome-
ter measures the sample temperature. From these measurements,
the relative humidity of the head-space is computed as the ratio of
dew point temperature saturation vapor pressure to saturation vapor
pressure at the sample temperature. When the water activity of the
sample and the relative humidity of the air are in equilibrium, the
measurement of the head-space humidity gives the water activity of
the sample. The purpose of the fan is to speed equilibrium and to
control the boundary layer conductance of the dew point sensor.

In addition to equilibrium between the liquid phase water in the
sample and the vapor phase, the internal equilibrium of the sample
is important. If a system is not at internal equilibrium, one might
measure a steady vapor pressure (over the period of measurement)
which is not the true water activity of the system. An example of this
might be a baked good or a multi-component food. Initially out of
the oven, a baked good is not at internal equilibrium; the outer sur-
face is at a lower water activity than the center of the baked good.
One must wait a period of time in order for the water to migrate
and the system to come to internal equilibrium. It is important to
remember the restriction of the definition of water activity to equi-
librium.
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3 WATER ACTIVITY THEORY AqualLab Pre

por phase and use that to determine the water potential of the liquid
phase. Gradients in (u) are driving forces for moisture movement.
Thus, in an isothermal system, water tends to move from regions of
high water potential (high a,,) to regions of low water potential (low
a,). Water content is not a driving force for water movement, and
therefore can not be used to predict the direction of water movement,
except in homogeneous materials.

Factors In Determining Water Activity

The water activity of the water in a system is influenced by factors
that effect the binding of water. They include osmotic, matric, and
pressure effects. Typically water activity is measured at atmospheric
pressure, so only the osmotic and matric effects are important.

Osmotic Effects: Osmotic effects are well known from biology and
physical chemistry. Water is diluted when a solute is added. If
this diluted water is separated from pure water by a semi-permeable
membrane, water tends to move from the pure water side through
the membrane to the side with the added solute. If sufficient pressure
is applied to the solute-water mixture to just stop the flow, this pres-
sure is a measure of the osmotic potential of the solution. Addition
of one mole of an ideal solute to a kilogram of water produces an
osmotic pressure of 22.4 atm. This lowers the water activity of the
solution from 1.0 to 0.98 a,,. For a given amount of solute, increasing
the water content of the systems dilutes the solute, decreasing the
osmotic pressure, and increasing the water activity. Since microbial
cells are high concentrations of solute surrounded by semi-permeable
membranes, the osmotic effect on the free energy of the water is im-
portant for determining microbial water relations and therefore their
activity.

Matric Effects: The sample matrix affects water activity by phys-
ically binding water within its structure through adhesive and cohe-
sive forces that hold water in pores and capillaries, and to particle
surfaces. If cellulose or protein were added to water, the energy sta-
tus of the water would be reduced. Work would need to be done to
extract the water from this matrix. This reduction in energy status

10
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3 WATER ACTIVITY THEORY AqualLab Pre

determine moisture content and water activity simultaneously. This
instrument is called the Series 4TE DUO.

We cannot overemphasize the importance of the concept of water
activity for foods, pharmaceuticals, and cosmetics. Water activity
is a measure of the energy status of the water in a system. More
importantly, the usefulness of water activity in relation to microbial
growth, chemical reactivity, and stability over water content has been
shown.
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Marin, S., V. Sanchis, I. Vinas, R. Canela, and N. Magan. 1995.
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48(2):155-160.
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Growth of Clostridium sporogenes PA 3679 in home-style canned
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4 GETTING STARTED AquaLab Pre

terial will spill and contaminate the sample chamber. Also select a
location where the temperature remains fairly stable to avoid tem-
perature changes that can affect accuracy. This location should be
well away from air conditioner and heater vents, open windows, etc.
Place the AquaLab in a location where cleanliness can be maintained
to prevent contamination of the sample chamber.

4.3 Features

—__ FunctionKeys
LED indicator T~

b o

LCD = =1 | -

Sampledrawer | _—

Figure 2: Front View of AquaLab Pre

Lid thumb-screw < RS-232 interface

fuse well

Figure 3: Back View of AqualLab Pre
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Shimasaki, T., K. Miake, Y. Tsukamasa, M.A. Sugiyama, Y. Minegishi,
and H. Shinano. 1994. Effect of water activity and storage tempera-
ture on the quality and microflora of smoked salmon. Nippon Suisan
Gakkaishi 60:569-576.

Untermann, F., and C. Muller. 1992. Influence of a, value and
storage temperature on the multiplication and enterotoxin forma-
tion of staphylococci in dry-cured raw hams. International Journal
of Food Microbiology 16:109-115.

Williams, S.K., G.E. Rodrick, and R.L. West. 1995. Sodium lactate
affects shelf life and consumer acceptance of fresh Catfish (Ictalu-
rus nebulosus, marmoratus) fillets under simulated retail conditions.
Journal of Food Science 60:636-639.

Fruits and Vegetables

Ayub, M., R. Khan, S. Wahab, A. Zeb, and J. Muhammad. 1995.
Effect of crystalline sweeteners on the water activity and shelf stabil-
ity of osmotically dehydrated guava. Sarhad Journal of Agriculture
11:755-761.

Beveridge,T., and S.E. Weintraub. 1995. Effect of blanching pre-
treatment on color and texture of apple slices at various water activ-
ities. Food Res Intl 28:83-86.

Clavero, M.R.S., R.E. Brackett, L.R. Beuchat, and M.P. Doyle. 2000.
Influence of water activity and storage conditions on survival and
growth of proteolytic Clostridium botulinum in peanut spread. Food
Microbiology 17(1):53-61.

Fouskaki, M., K. Karametsi, and N.A. Chaniotakis. 2003. Method
for the determination of water content in sultana raisins using a wa-
ter activity probe. Food Chem 82:133-1337.
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5 THE MENUS AquaLab Pre

5 The Menus

5.1 The Measurement Screen

Each time you turn on your AqualLab, the Measurement screen above
will appear and the water activity and sample temperature will dis-
play on the screen. On each side of the LCD there are two buttons.
Each button performs a different function. Figure 4 provides a de-
scription of the modes and options you may use, and the buttons
used to set them.

continuous/norma language selection
\ mode /
@ 5 )
system setup temperature equilibration screen

Figure 4: Main Menu Button Options Diagram

5.2 Changing Languages

The AquaLab comes to you with English as the default on-screen
user language. If you prefer not to use English, you can change it
to one of a variety of other languages: German, French, Spanish,
Italian, Swedish, Danish, Norwegian, Czech, Portuguese, Japanese,
Polish or Finnish. You can change languages by simply pressing the

16
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Alimentos 21(1):14-19.
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and H. Shinano. 1994. Effect of water activity and storage tempera-
ture on the quality and microflora of smoked salmon. Nippon Suisan
Gakkaishi 60:569-576.

Untermann, F., and C. Muller. 1992. Influence of a, value and
storage temperature on the multiplication and enterotoxin forma-
tion of staphylococci in dry-cured raw hams. International Journal
of Food Microbiology 16:109-115.
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5 THE MENUS AquaLab Pre

cycle without turning the knob. Between samples, it will signal you
with the green LED flash, accompanied by the beeper (if it is en-
abled). To toggle between the normal and continuous modes, press
the top left button. The display will show a small “c” to the left of
the water activity readings.

“¢” for continuous mode

@ @
@ . @

Figure 5: Main Menu with Continuous Mode Enabled

If you press the upper left button again, the “c” will disappear and
you will be back in normal sampling mode.

5.5 Temperature Equilibration Screen

To see the temperature difference between your sample and the Aqua
Lab, press the lower right button at the main menu. You can only
access the temperature screen when the drawer knob is in the Open
or Load position. The Temperature Equilibration screen will appear.

The Temperature Equilibration screen shows the temperature differ-
ence between the sample (Ts) and the block chamber (Tb), allowing
you to quickly check if the sample is too hot, which may cause con-
densation inside the chamber. Press the lower right button to exit.

18
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5 THE MENUS AquaLab Pre

case. In normal sampling mode, when a sample is started, the LED
will flash once, and when it is finished it will flash continuously until
the knob is moved to the Open or Load position (if not operating in
continuous mode). You cannot turn off or change the LED flashing
functions.

There are three audible alarm options, represented by three icons
as shown below.

(G| No beeping.
[4z] Beeps four times, then stops.
(<] Beeps until drawer is opened.

Figure 8: Definition of Beeper Icons

You can turn the audible alarm off completely, switch it to beep
momentarily when the sample is finished and then stop, or to beep
continuously until the operator turns the the knob to the Open or
Load position.

SET T

This selection lets you turn the temp control on and off. If on,
the instrument will control to 25 °C. If off, the instrument will be at
ambient temperature.

EXIT

You may press the Exit button (the lower left button) to exit back
to the main Measurement screen at any time.

Adjusting for Linear Offset
When you need to adjust for linear offset, press the upper right but-

ton in the system configuration menu, and you will be brought to
the linear offset menu. For more details on linear offset and how to
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6 CLEANING AND MAINTENANCE AqualLab Pre

6 Cleaning and Maintenance

Keeping your Aqualab clean is vital to maintaining the accuracy
of your instrument. Dust and sampling debris can contaminate the
sampling chamber and must therefore be regularly cleaned out. To
clean your instrument, carefully follow these instructions and refer
to the labeled diagram below.

mirror optical sensor

thermopile

chamoerfor BE—

Figure 9: View of Inside Dew Point Block Chamber

Purpose

The purpose for the cleaning procedure is to remove grease, dirt
and other soluble substances which can absorb/release water during
verification, calibration, and/or sample testing. For a smooth and
even dew formation, it requires the mirror to be perfectly clean. If
there are any contaminants (e.g. fingerprints) on the mirror, the dew
will form unevenly and thus affect the accuracy of the reading.

Cleaning Supplies

22
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6 CLEANING AND MAINTENANCE AqualLab Pre

replace the filter while being careful not to touch or clean the sensor
behind the filter.

Capacitance Sensor

\

Thermopile

Figure 10: View of Inside Volatiles Block Chamber

6.2 Cleaning Procedures

Cleaning your Aqualab is a multi-step procedure which involves
washing, rinsing, and drying for each specific area.

1. Cleaning the Sample Chamber

Note: Be extremely careful not to damage the fan blades (see
illustration) when cleaning the chamber.

(a) Remove any debris that may have collected within or
around the sample chamber.

(b) Wrap a new Kimwipe around the end of the spatula (thin
plastic rod) and moisten it with cleaning solution or with
isopropyl alcohol.

Note: Do not dip a used Kimwipe into your cleaning so-
lution (the cleaning solution will become contaminated,).

24

AquaLab Pre 13 FURTHER READING

Van den Berg, C. 1986. Water activity. p. 11-36. In D. MacCarthy
(ed.) Concentration and drying of foods. Elsevier Applied Science
Publishers, London.

Van den Berg, C. 1991. Food-water relations: Progress and inte-
gration, comments and thoughts. In H. Levine, and L. Slade (ed.)
Water Relationships in Foods. Plenum Press, New York.

Van den Berg, C., and S. Bruin. 1981. Water activity and its estima-
tion in food systems: Theoretical aspects. p. 1-61. In L.B. Rockland,
and G.F. Stewart (ed.) Water Activity: Influences on Food Quality.
Academic Press, New York.

Vega-Mercado, H., and G.V. Barbosa-Canovas. 1994. Prediction
of water activity in food systems: A review on theoretical models.
Revista Espanola De Ciencia Y Tecnologia De Alimentos 34:368-388.

Vega-Mercado, H., B. Romanach, and G.V. Barbosa-Canovas. 1994.
Prediction of water activity in food systems: A computer program
for predicting water activity in multicomponent foods. Revista Es-
panola De Ciencia Y Tecnologia De Alimentos 34:427-440.

Vos, P.T., and T.P. Labuza. 1974. Technique for measurements of
water activity in the high a,, range. J. Agric. Food Chem. 22:326-
327.

Voysey, P. 1993. An evaluation of the AquaLab CX-2 system for
measuring water activity. F. M. B. R. A. Digest No. 124 24-25.

Food Safety and Microbiology

Bei, Z.H., and R.-M.J. Nout. 2000. Effects of temperature, wa-

ter activity and gas atmosphere on mycelial growth of tempe fungi

Rhizopus microsporus var. microcporus and R. microsporus var.

oligosporus. World Journal of Microbiology and Biotechnology 16:853-
858.

Beuchat, L.R. 1981. Microbial stability as affected by water activity.

o7



514

“TWOTIN[OS SUTURI[O JO PRIJSUI Iojem PIY[IISIP [Im
pousjstowr sodimury] mou Jursn q-e sdeys yeadey] — asury (0)
(*sITRUIUIRIUOD SAOWISI O} JUSIOIINS A[[ensn
ST 10sues oY) ssoroe adims 9[3urs y) “Iosuas [eorydo pue
orrdountay) ssoror adimwry] pausjstowt o) odimg — ysepy (q)
“TOTIN[OS FUTURD[D YIIM 31 UDISIOW
pue emyeds o) Jo pus oY) punore sdimuwry] mou & deipy ()

Josuag reo13dQ pue oidowrIay , 9y} ues[) ¢

"A1esso0ou
JU ureSe ueo[)) "SSOUI[URS[D I10J JOIIUI o) oadsur A[fensip (o)
“Surues[d o) WoIj SUIUTRUWdI dIN)sIow Aue saoural djoy
0} sodimmry] A1p ‘mou e Suisn q-e sdojs jeadoy — A1 (P)
“UOIIMN[OS SUTURI[D JO PLOISUT JoJem POI[IISIP Ym
pouajstowr sodimury] mou Jutsn q-e sdoys yeadoy] — asury (0)
(*syureururR)UOd
oAOWBI 09 JuaIPNs ATrensn st odims o[3Uls ) "90UO 101
-ITr A ssoIoe sadimwmiry] pausjstowr o) odimg — ysepy (q)
“TOTIN[OS UTURD[D YIIM 1 UDISIOW
pue emjeds o) Jo pus oY) punore sdimwry] mou & deiyy ()

JOXIIJA] 9} Ued[) 7

"AIessooou J1 urede
uea[d ‘SSEUI[URS[D I0] Ioquuetd o[dures o) joadsur ATensip (J)

SadumuiLy] 9sNaL J0U O(J 930N

“Surues[d o) WoIj SUIUTeUWdI dINgsIowt Aue saouwal djoy
0} sodimry] A1p ‘mou uisn o pue ¢ sdojs yeoday] — A1 (9)
ojeM PSP
Uym sodimmry] mou Sutsn o pue q sdejs jeaday — osury (p)
"ssoo01d sy} Surmp A3IIp 003 SOu0d
-oq 91 J1 odrmuury o) dor[dor 0} posu ARW NOZ "ISqUIRYD
¥001q o1y} 09 sTeas dno sydures o) 910Uy M 93Pd oY) SUIPNOUL
‘Toquuerd ojdures o) JO SeAIR JDRJINS [[€ URS[) — Usep\ (9)

HONVNHILINIVIN ANV ONINVHTO 9 o1d qeTenby

9¢

")’ ‘UOJSUIYSBAA ‘UOIIRIDOSSY [I[RIH Ol URdLIdWY ‘SPOO] JO
uorjeUIUIRX [BIISO[OIQOIDI]\ o) I0] SPOYIRJA Jo wmipuadwoy) (pa)
Tosse09s1dg " (1 pue ‘juezispuep ") ul ‘161-¢eT d Ayproe pue

(™) AY1ATIOR I9)RM JO JUSWISINSBIIN "G66T "1909S 'N'A PUR Y [ ‘I8[[01],

"YIOX MON ‘SSOIJ OIWOPeIY
"POOq pPu® AJIAIDY IOYIRAA "RL6T URHSLIYD) g H [ PU® V[ ‘IO[[0L],

TET-6C1:9F UO9j01d pooyq
JO TeuINOf “AJAIIOR I9jem 9INSEIW 0} SPOYIRIN "€R6T "V'[ ‘I9[[04],

"8LIT-99TT:T9 SISTWOY)) [edNATeUY [R1DY
-JO JO UOIIRIDOSSY 9} JO [RUINOL "APNIS DATJRIOQRI[O)) :SIIIAIDP pUR
SJUSWINLIJSUT SULINSBIUI ATAI)OR I9jem JO UOTIRIQIRD) 'RL6T T ‘HOI0IS

"CYTI-6CTT:67 90U2DS POO JO [eUINOf
‘JuemeInseowr aanssold 1odea 09I1Ip 09 pareduwiod s SPOYISW ITUOI)

-09[0 [eIoAdS AQ SPOOJ puUR SUOIIN[OS J]€S JO AJTATIOR I9)RM JO JUSTUOINS
-\ FRET ezZnqer] ‘JJ, pue ‘omewor] ) ‘4300sul ‘§ “y o ‘durelg

‘6071-66€T-9T "WLreyd "pup
"A9(] SNI(] "S9OIASD SULINSBOUL AYIPIWNY SAIpe[RI WNLIqIIbs 919}

jo wvostredwon Y 0661 ULN[ “ANH PUR ‘90l D[ [N ‘A[earug

PGG-CGG8F 90URIDG POOH JO
[eUINO[ "SWR)ISAS J[es pue Pooj Jo AJIAIJOR Iojem JO JUSUIOINSEBIU o1}

uo amjeroduwa) Jo eouanpu] ‘¢RGT ‘pIeuwlag "I ' PU® “N'A ‘17008

'0€-92:6¢ U29I, PoOq 'Spooj ainy
-SIOW ©JRIPOULISIUL UI AJIATIOR IojeM JO UOIYRWIISH "GLGT (I ‘S00Y

14
‘mogen eoog ‘0T $s9Id DD A13Snpul pooj oY} I0J SIOSUSS PUR UOT)
-RYUOTINIISU] ("Pd) Mo[owLlg g’ PuR ‘SI9G0Y-SSIY "I U] "€8F-EGF
‘"d "POOJ UI JUSUIAINSBOW SII pue AJIAI}OR I9JeAM  T00Z "M ‘TOPOY

"€1C-80C:7¢ 10U, SSTA

a1d qeTenby ONIAVHY YHHIYNA €T



6 CLEANING AND MAINTENANCE AqualLab Pre

(d) Dry — Repeat steps a-b but use new and dry Kimwipes
to help remove any moisture remaining from the cleaning.

(e) Visually inspect the thermopile and optical sensor for clean-
liness. Clean again if necessary.

4. Clean the Sample Drawer

(a) With the top block removed, remove the drawer from the
AquaLab.

(b) Clear out any debris with compressed air or by wiping out
with Kimwipes.

(¢) Wash — Wet the Kimwipes with cleaning solution and
wipe down the cup holder, then the rest of the drawer.

(d) Rinse — Wet a Kimwipe with distilled water and clean
again as in the Wash step.

(e) Dry — With a dry Kimwipe, dry as in the Wash step.

Note: Be careful not to lose the metal base of the cup
holder.
5. Additional Drying Time

(a) Visually inspect the sample chamber and sensors for con-
taminants, including moisture. If necessary, repeat the
cleaning process using new Kimwipes.

(b) Let stand for about five minutes to ensure the sample
chamber is dry.

6.3 Checking Calibration

After you have cleaned the chamber and other parts of your Aqualab,
it is important to check the instrument performance in order to cor-
rect for any linear offset that may have occurred during the cleaning
process.

Before you check the instrument we recommend that you run a sam-
ple of the activated charcoal pellets provided in your AquaLab clean-
ing kit. This cleans the air inside the chamber, helping it come back
to a stable sampling environment.
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7 VERIFICATION AND CALIBRATION AqualLab Pre

7 Verification and Calibration

It is important to verify the Aqualab water activity calibration
against known standards to guarantee optimal performance and ac-
curacy. METER recommends verification daily, once per shift, or
before each use (if used infrequently).

Note: To avoid inaccurate water activity readings, verification stan-
dards should be used once immediately after opening and not stored
i sample cups for repeated use.

7.1 Water Activity Verification

AquaLab uses the chilled-mirror dew point technique to determine
water activity. Because this is a primary measurement of relative
humidity, no calibration is necessary; however, it is important to
periodically check for linear offset. The components used by the
instrument to measure water activity are subject to contamination
which may affect the Aqualab performance. Contamination will
impact the accuracy of the instrument. We refer to this change in
readings as “linear offset.” Frequent verification will assure that your
AquaLab performs correctly. Linear offset is checked by using two
different calibration standards.

7.2 Calibration Standards

Calibration standards are specially prepared salt solutions having a
specific molality and water activity constant which are accurately
measurable. The calibration standards that were sent with your ini-
tial shipment are very accurate and readily available from METER.
Using calibration standards to verify accuracy can greatly reduce
preparation errors. For these reasons, we recommend using stan-
dards available through METER for the most accurate verification
of your AqualLab performance.

Performance Calibration Standards come in seven water activity lev-
els: 0.150, 0.250, 0.500, 0.760, 0.920, 0.984 and 1.000 a,,. The stan-
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6. Tape the box in both directions for added support.

7. Include the RMA number in the attention line on the shipping
label.

Ship to:

METER. Group, Inc.

ATTN: RMA (insert your RMA #)
2365 NE Hopkins Court

Pullman, WA 99163

12.1 Repair Costs

Manufacturer defects and instruments within the one-year warranty
will be repaired at no charge. Non-warranty repair charges for parts,
labor and shipping will be billed to you. An extra fee may be charged
for rush work. Customers must ask METER to provide an estimated
repair cost.

12.2 Loaner Service

METER has loaner instruments available to keep you measuring wa-
ter activity while your instrument is being serviced. Please con-
tact customer support for pricing and availability of loaners. If your
Aqualab is being serviced under warranty, you qualify for a free
loaner.
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7 VERIFICATION AND CALIBRATION AqualLab Pre

not give an accurate representation of the linear offset. For batch pro-
cessing, the instrument should be checked regularly against a known
standard of similar water activity. It is also a good idea to check
the offset with a standard of similar water activity when the general
water activity range of your sample is changing. Checking the water
activity of a standard solution will alert you to the possibility of unit
contamination or shifts in the linear offset from other causes.

Note: The linear offset process is the same for both the dew point
and volatiles block except that the accuracy for the capacitance sen-
sor in the volatiles block is =0.015 a,,.

Verification

To verify for linear offset of your Aqual.ab, do the following;:

1. Choose a calibration standard that is below or close to the wa-
ter activity of the sample you are measuring.

Note: The AquaLab needs to warm up for approximately 15
minutes to make accurate readings.

2. Empty a vial of the chosen calibration standard into a sample
cup and place it in the AquaLab sample drawer. Make sure
that your standard is as close to the instrument temperature
as possible.

Note: Make sure the rim of the sample cup is clean.

3. Carefully slide the drawer closed and turn the knob to the Read
position.

4. Take two readings. The water activity readings should be
within +0.01 a,, of the given value for the calibration stan-
dard. See Appendix B for the correct water activity value of
METER’s standards at temperatures other than 25 °C.

5. If your AqualLab is reading within +0.01 a,, of the calibration
standard, choose a second calibration standard that would bor-
der the upper range of water activity you plan to test. For
example, if you plan to test for water activity readings ranging
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thermopile, which is the temperature difference between the block
and what it “sees” below it (the sample, when reading). This value
should be around zero, but will change when you change the drawer
position. The bottom left value is the block temperature. This value
should be around ambient temperature. The bottom right value
is the mirror reflectance voltage, in units of millivolts. This value
should normally be between 400 and 2400 mV, and should be steady.

You cannot change anything in this screen, but it is here to give
you an indication of the component performance. If you notice that
any of these values are not what they should be, contact METER
for further instruction. Press the Exit button to return to the main
menu.
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7 VERIFICATION AND CALIBRATION AqualLab Pre AqualLab Pre 11 TROUBLESHOOTING

not adjust for the offset using distilled water. Ensure the rim SOLUTION:
and outside of the cup are clean. Place the prepared sample

1. The s le ch i 1 . -
cup in the AquaLab sample drawer. e sample chamber and mirror need to be cleaned. See Sec

tion 6 for detailed cleaning instructions. If verification is still

. . . t t, then li ffset has d.
Note: The same calibration standard may be used to verify and 1ot correct, then inear OHSEL has occurte

adjust the linear offset. 2. Verify and Adjust for Linear offset. After you have cleaned the
sample chamber and mirror (Section 7) you will need to use a
Verification Standard to verify and adjust for Linear offset as
described in Section 7.

4. Close the drawer, being especially careful so the solution will
not splash or spill and contaminate the chamber.

5. Turn the drawer knob to the Read position to make a water

activity reading. 8. PROBLEM:

. . ) . . . A 1l triang]l in th ight ft ling.
Note: If you decide at this point not to continue with the linear SMmal thangie appeats i LA UpPEr Hight COTHOr aller sampiing

offset program, just return the knob to the Open or Load posi-
tion and remove the sample.

After your AquaLab has finished sampling the calibration stan- S R
dard, the Adjustment screen will prompt you to adjust the a,,
value.

SOLUTION:

The mirror used for dew point measurements requires cleaning. Fol-

@ low the instructions outlined in Section 6: Cleaning and Maintenance
before trying to run your sample again. If this message continues to
appear, contact METER for further options.

HHE

|"':

fonsd

e
|

use these buttons to adjust the value

6. Adjust the water activity value to its proper value for the par-
ticular calibration standard you are measuring by pressing the
up or down buttons until it displays the correct value. When
the value is correct, press the Exit button to store this new
value.

9. PROBLEM:
The block failure screen comes up after turning on the Pre.

Note: This is the only menu where these buttons can change
the linear offset, so you will not hurt anything by pressing these
buttons in other menus.

7. Measure the calibration standard again in the normal sampling
mode. It should read the proper value at a given temperature SOLUTIONS:
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8 SAMPLE PREPARATION AquaLab Pre

8 Sample Preparation

Your AquaLab will continually provide accurate water activity mea-
surements as long as its internal sensors are not contaminated by
improperly-prepared samples. Careful preparation and loading of
samples will lengthen time between cleanings and will help you avoid
cleaning and downtime.

8.1 Preparing the Sample

1. Make sure the sample to be measured is homogeneous.
Multicomponent samples (e.g., muffins with raisins) or samples
that have outside coatings (like deep-fried, breaded foods) can
be measured, but may take longer to equilibrate. For samples
like these, the AqualLab may take more than five minutes to
give an accurate reading, or may require multiple readings of
the same sample. We discuss measuring the water activity
of these types of products in detail later in this section (see
Samples Needing Special Preparation).

2. Place the sample in a disposable sample cup, com-
pletely covering the bottom of the cup, if possible. The
Aqualab is able to accurately measure a sample that does not
(or cannot) cover the bottom of the cup. For example, raisins
only need to be placed in the cup and not flattened to cover the
bottom. A larger sample surface area increases instrument effi-
ciency by providing more stable infrared sample temperatures.
It also speeds up the reading by shortening the time needed to
reach vapor equilibrium.

3. Do not fill the sample cup more than half full. Over-
filled cups contaminates the sensors in the sensor cham-
ber. Filling the sample cup does not make the readings faster
or more accurate. There only needs to be enough sample in
the cup to allow the water in the sample to equilibrate with
the water in the vapor phase and not change the moisture con-
tent of the sample. Covering the bottom of the sample cup
provides enough sample to get an accurate reading.
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ther questions regarding the measurement of volatiles contact
METER.

5. A fan blade in the block chamber may be broken or bent. If
even salt standards take a long time to read, and the sample
chamber is clean, you may have a broken chamber fan blade.
This is especially likely if you have just cleaned the chamber.
If you suspect this may have happened, contact METER for
details on replacement.

3. PROBLEM:
Water activity readings on verification standards are too high/low
and a linear offset adjustment cannot be made any higher/lower.

SOLUTIONS:

1. The thermopile in your chamber, which measures sample tem-
perature, may have become contaminated. Refer to Section 6
for directions on cleaning.

2. The chamber mirror may be dirty. Refer to Section 6 for di-
rections on cleaning.

4. PROBLEM:
Message on screen says sample is too hot.

SOLUTION:

Your sample temperature is too high for the instrument to equili-
brate with it in a reasonable amount of time. The instrument and
sample need to be in temperature equilibrium before accurate mea-
surements can be made. Therefore, very cold samples will take a very
long time to measure for the same reason. To avoid this problem,
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8 SAMPLE PREPARATION AquaLab Pre

or dried samples, one thing you can do is crush, slice, or grind the
sample before putting it in the sample cup. This increases the sur-
face area of the sample, thus decreasing reading times. Keep in mind,
however, that modifying some samples may alter their water activity
readings.

For example, a candy may have a soft chocolate center and a hard
outer coating. The water activity reading for the center and the outer
coating are different, so one would need to evaluate which part of the
sample needed to be measured before crushing it. When the candy
is crushed, for example, the water activity will represent the average
water activity of the entire sample; whereas leaving the candy whole
will give a reading for the coating, which may act as a barrier to the
center.

Note: If you crush, grind, or slice your sample, be consistent in
the method you use in order to obtain reproducible results.

Slow Water-Emitting Samples

Some extremely dry, dehydrated, highly viscous water-in-oil (but-
ter), high fat, or glassy compositions may have increased read times,
due to their moisture sorption characteristics. AqualLab may require
up to ten minutes to reach an accurate measurement of water activ-
ity and nothing can be done to decrease the reading times of these
types of samples. For faster reading, it is important to have the wa-
ter activity of the chamber at or below the water activity of these
type of samples. This causes the sample to release water to the va-
por phase and equilibrate with the chamber. If the water activity
of the headspace is greater than this type of sample, a long period
of time will be required to reach equilibrium and it may affect the
water activity of the sample.

Volatile Samples
The AqualLab Pre with the chilled mirror dew point sensor will give

accurate readings on most samples. However, samples with certain
volatiles in high enough concentrations may give inaccurate water
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11 Troubleshooting

AquaLab is a high performance, low maintenance instrument, de-
signed to have few problems if used with care. Unfortunately, some-
times even the best operators using the best instruments encounter
technical difficulties. Below is quick reference guide that will direct
you to detailed solutions of some problems that may occur. If these
remedies still do not resolve your problem, then please contact ME-
TER for help (see Customer Support in Section 1). Table 3 provides
a list of some problems that may occur.

Note: If you purchased your METER instrument from one of our
international distributors, please contact them for local service and
support.

Table 3: Troubleshooting Quick Guide

If this problem occurs: Refer to:

AquaLab will not turn on Problem #1
Readings are slow or inconsistent Problem #2
Ay solution readings are too high/low to adjust Problem #3
Screen displays “Sample too hot” Problem #4
Screen displays “a,, < x.xxx” Problem #5
Screen displays “a,, > 1.0” Problem #6
Verification is not correct Problem #7
Triangle Appears on Upper Right Corner Problem #8
Screen displays “Block Failure” upon power up Problem #9

1.PROBLEM:
AquaLab will not turn on.
SOLUTIONS:

1. Check to make sure your power cord is securely attached to the
back of the instrument and it is plugged into the power outlet.

2. A power surge may have caused a fuse to blow. To change the
fuses, follow instructions a through d.

(a) Unplug the power cord.
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8 SAMPLE PREPARATION AquaLab Pre

Samples not at Room Temperature

Samples that are four degrees colder or warmer than the instrument
(chamber) temperature will need to equilibrate to ambient tempera-
ture before a fast and accurate reading can be made. Rapid changes
in temperature over short periods of time will cause the water ac-
tivity readings to rise or fall until the temperature stabilizes. When
the temperature stabilizes within one or two degrees of the chamber
temperature, you can proceed with normal measurements.

High water activity samples that are warmer than the chamber tem-
perature can cause condensation inside the measuring chamber, which
will adversely affect subsequent readings. A warning message ap-
pears if the sample temperature is more than 4 °C above chamber
temperature.

If this message appears, immediately remove the sample from the
instrument, place a lid on the cup, and allow the sample to cool to
within 4 °C of the instrument before measuring.

Samples that are lower than 4 °C of the instrument temperature will
cause long read times. The sample temperature must be within one
or two degrees of the chamber temperature before fast and accurate
readings can be made.

38

AquaLab Pre 10 COMPUTER INTERFACE

File Edit View Device Help
Connect Via \
i £0e4 Decagon LICA hd 7 Connect = Download — Export Models Chart
S -
Date Time Device ‘Water Activity °C Test Time User Type
000-Jan-01 00:00:00 540001234 0.0000 0.00 0.0 Admin Normal Dew
2000-Jan-01 22:14:07 540001234 0.0010 143 3.0 Admin Normal Dew
2000-Jan-02 20:28:14 540001234 0.0020 2,88 2.9 Admin Mormal Dew |
2000-Jan-03 18:42:21 540001234 0.0030 4.9 5.9 Adrmin Normal Dew |~
2000-Jan-04 16:56:28 540001234 0.0040 5.72 5.8 Admin Mormal Dew
2000-Jan-05 540001234 0.0050 7.15 57 Admin Normal Dew
2000-Jan-06 540001234 0.0080 8.58 3.5 Admin Normal Dew
2000-Jan-07 11:38:49 540001234 0.0070 10.01 5.4 Admin Normal Dew
2000-Jan-08 09:52:56 540001234 0.0080 1494 53 Admin Normal Dew
2000-Jan-09 08:07:03 540001234 0.0090 12.87 5.2 Admin Normal Dew
2000-Jan-10 06:21:10 540001234 0.0100 14.30 5.1 Adrmin Normal Dew
2000-Jan-11 04:35:17 540001234 0.0110 15.73 5.0 Admin Normal Dew
2000-Jan-12 02:45:24 540001234 0.0120 17.16 4.8 Admin Normal Dew
2000-Jan-13 01:03:31 540001234 0.0130 18.59 4.7 Admin Normal Dew
2000-Jan-13 38 540001234 0.0140 20.02 4.6 Admin Normal Dew
2000-Jan-14 45 540001234 0.0150 21.45 4.5 Admin Normal Dew
2000-Jan-15 19:45:52 540001234 0.0160 22,88 4.4 Admin MNormal Dew
2000-Jan-16 17:59:59 540001234 0.0170 24.31 4.3 Adrmin Normal Dew
2000-Jan-17 16:14:06 540001234 0.0180 25.74 4.1 Admin Mormal Dew
2000-Jan-18 14:28:13 540001234 0.0190 27.17 4.0 Admin Normal Dew
2000-Jan-19 12:42:20 540001234 0.0200 28.80 3.9 Admin Mormal Dew
2000-Jan-20 10:56:27 540001234 0.0210 30.03 3.8 Admin Normal Dew ™
« n r
Status: Ready

Figure 12: AqualLink 4 Screen

10.2 Using a Communication Program

There are several terminal program options. METER has its own
terminal program (DecaTerm) which can be downloaded from:
http://software.metergroup.com/DecaTerm.zip

Two other options are TeraTerm, which is a free program that can
be found on the internet and Hyperterminal which came standard
with Windows prior to Windows 7.

To use any of these terminal programs with your AquaLab, follow
the instructions for the program with the following settings. Be sure
to power on the Aqual.ab prior to connecting the USB interface cable
to your computer.

e Choose correct Com port
e Set/Verify Com Properties
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9 TAKING A READING AquaLab Pre

9.2 How AqualLab takes Readings

The AquaLab reading cycle continues until the rate of change of
three consecutive readings are less than 0.0005 of each other. The
instrument crosses the dew threshold numerous times to ensure the
accuracy of readings. When the instrument has finished its read
cycle, the water activity is displayed, accompanied by the LED flash
and beeper (if you have the beeper enabled).

9.3 Cautions

e Never leave a sample in your AquaLab after a reading
has been taken. The sample may spill and contaminate the
instrument chamber if the instrument is accidentally moved or
jolted.

e Never try to move your instrument after a sample has
been loaded. Movement may cause the sample material to
spill and contaminate the sample chamber.

e Take special care not to move the sample drawer too
quickly when loading or unloading liquid samples, in
order to avoid spilling.

e If a sample has a temperature that is four degrees
higher (or more) than the AquaLab chamber, the in-
strument will display “the sample too hot” message to
alert you to cool the sample before reading. Although
the instrument will measure warmer samples, the readings may
be inaccurate. Warm samples can cause condensation in the
chamber if they have a high water activity.
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e The physical temperature of the instrument should be

between 4 and 50 °C. Between these ambient temperatures,
AquaLab will measure samples of similar temperature quickly
and accurately.

If you are sampling and a triangular warning symbol
appears in the top right corner, this indicates that the
mirror has become too dirty to give accurate measure-
ments, and you need to clean the mirror and chamber be-
fore continuing to sample. For more details about this symbol,
please refer to Section 11. For cleaning instructions, refer to
Section 6.

If a sample has a water activity lower than about 0.03,
AquaLab will display a message, accompanied by the
flashing light, notifying you that your sample is too dry
to be accurately measured by the AqualLab.
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This message will stay on the screen until you open the sam-
ple drawer. If you know that your sample water activity is
above what the screen is telling you, your instrument sensors
may have been contaminated and will need to be cleaned (see
Section 6) or serviced (see Section 12).
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