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DISCLAIMER
GI Labs has taken due care to ensure the accuracy of the results provided in this report. However. the results of
glycernic response tests in human subjects are subject to biological variabil ity and may varv depending on the
methods used. Thus, these results rnay not be able to be reproduced exactly either bv GI Labs or by otl.rers.
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SUMMARY
The GI value of Chocolate #9 syrup was determined using standard methods in I 0 nonnal

subjects. The meantsEM GI value obtained was 45.6+7 .6.

METHODS

SUBJECTS
Inclusion criteria
Subjects are males or non-pregnant females aged 18-75 years and in good health.

Exclusion/withd rawal criteria
- age less than I 8 years
- known history or AIDS, hepatitis, diabetes or a heart condition
- subjects using medications or with any condit ion which might. in the opinion ol 'Dr. Wolever..

either: I ) rnake participation dangerous to the sub.iect or to others, or 2 ) afIbcl the resulls
- sub.iects who cannot or will not comply with the experimental procedures or do not lbllclw Gl

Laboratories safbty guidelines.

Number of subjects
Ten (10) sub.iects werc studicd. Using the t-distr ibution and assurring an average ( 'V ol '

within-individual variat ion of incremental AUC values of 25Yo. n: I  0 sLrb.jects has [100l, powe r- to
detect a33oh di l fbrence in incremental AUC with 2-tai led p<0.05.

PI{OCIEDLJRITS
Sub.iects wcre studied bctween 7:00 and 9:30am alicr an overnight f?rst ol. l0-14h. On each

test occasion the subject was weighed, and a lasting blood sample obtained by f inger-prick. lhcn
the subject started to consume a test meal. At the l'irst bite a timer was startecj and additional
b lood samples taken at  15.30.45,60,90 and 120 min.  Befbrc and dur ing thc test .  a  b looc l  g lucosc
test record was filled out with the subject's initials. ID nurnbcr. date, body weight, test meal.
beverage, tinte of starting to eat, time it took to eat. timc ancl composition of last nteal. and any
unusual activities. During the 2 hours of the test, sub.jects remain seated quictly.

Alier f lnishing each test meal. subjects rated its palatabil i ty using a visual analoguc scalc
consist ing of a l00mm line anchored at the left end with the words "Very LJnpalatable" and ar the
right end with "Very Palatable". SLrbjects were asked to make a mark along the linc to represent
how palatable they considered the t-ueal. 

' fhe 
results are givcn in mm l}om thc lef i  encl o1'thc l inc:

ie. a score of 0 means very unpalatable and a score of 100 means very palatablc.

Blood Samples
Each blood sample consisted of 2-3 drops of blood obtained by finger-prick. Blood

samples were taken into f'lat-bottomed 5ml plastic tubes with a push cap containing a small
amount of sodiurn f)uoride and potassium oxalate as an anticoagulant and preservative. Glucose
analysis was done using a YSI model 2300 STAT analyzer (Yellow Springs, OH). Fasting blood
glucose was measured in duplicate and the average r-rsed; if the duplicates diflbred by
>0.2mmol/L, fasting glucose was measured in triplicate and the average of the 2 closest values
used. Glucose was measured in other samples in singlicate only.
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Test Meals
Test meals consisted of a 50g anhydrous glucose dissolved in 250m1 warer or I 10.8g

Chocolate #9 syrup. Each subject tested glucose three times. and the 4 tcst meals w,ere f'cd in
randomized order. The portion size of Chocolate #9 was based on analytical data provided by the
manufacturer to provide 50g available carbohydrate (Table I ).

Subjects were allowed to choose to have, with the test meals. a drink of one or 2 cups of
water, coffee orteawith 30ml 2o/omilk percup if  desired. l ' l ic drink chosen rcmained cgnstanl l .r
al l  3 test meals.

Table l :  Composit ion of Agave Syrup.

per l 5s n e r I l 0 I
Energy (Kcal) 3  5 .9 265'l'otal 

Fat (g) 0.45t) t )

Total Carbohydrare (g) 7.440 55 .0
Sugars (g) 6.450 47.6
Dietary Fiber (g) 0.675 5 .0
Protein 1g; 0.495 77
Avai lab le Carbohydrare (s) 6.76s -s0.0I

_ l

Statistical Analysis
Data were entered into a spreadsheerby 2 difl-ercnt inclividLrals arrd the values compared tg

assure accurate transcript ion. The reproducibi l i ty of duplicate mcasures of lasting glucosc w.s
cxpressed as the coefl lcient of variat ion,CV:100xSD/ntean. with SD being calculatcd as:

r/I(d,)/n
wherc d is the di l fbrence between duplicates and n is the nunrberol 'clLrpl icate pairs incl 'dccl.
Incremental areas under the glucose response curves (AtjC). ignoring area below lirsting. wcrc
calculated. l 'he GI was calculaled by expressing the ALJC for each lood as a percentage ol ' thc
mean AUC elicited by glucose in the sante sr-rbject. Blood glucose conccntrations at eacli  t ime ancj
AUC and GI values were compared by two-way analysis of variancc examining fbr the elT-ects ot'
sub.jecl and test fbod. Aftcr demonstrating significant hetcrogencitl,. thc differcnces bctween
individual means were assessed using Tukey's test to control lbr mult iple contparisgls. with thc
criterion 1br signit icance being 2-tai led p<0.05. Means which dif lbr by rnore than I-SI) ( least
si gnifi cant di flbrence) di ffer si gn ificantly.

Informed Consent
The GI Laboratories protocol has been approved by the Western h.rstitutional Review Board{n)
which meets al l  requirements of the US Food and Drug Administration (trDA). the Departnrenl o1'
Health and Human Services (DHHS), the Canadian Llealth Protection Branch (IJPI]). Canadian
Institutes fbr Health Research (CIHR) and the European Commur.rity Guidelines. Infbrmed
consent is obtained fiom all subjects fbr each series of tests they participate in.

I

l

I
I
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RESULTS
Details of the subjects studied are shown in Table 2 below.

Table 2: Subject Characteristics.

28  Ju l v 2008

ID

129

161
a l a
J l - )

351

352

367

382

390

392

393

Age

(vr)
J J

A '+)

35

22

43

34
)n

29

30

38

Sex Ethnicity

M Caucasian

F l-atin American

M Caucasian

M Alrican-American

F South Asian

F Latin American

F Caucasian

M Caucasian

F Caucasian

M Caucasian

Height

(cm) ( in)

172  67 .8

157  61  . 9

174  68 .6

180  71  . 0

158  62 .2

157  61  . 7

168  66 .1

184  72 .4

168  66 .2

171  67  .3

Weight

(ke) ( lb)

78 .9  174

63 .0  139

70.0  154

96.9 213

46.5 102

69.0  1 ,52

63 .0  139

90.0  t98

66.2 146

77.1  170

BMI
(kg/m')

26 .6

2s.5
23.0
29.8

I  t i .6

28 .1
a a  a
/  1 , . - )

26 .6

23 .4

26 .4

Mean 32.7

SEM 2.5
169

J

66.5

t .2

72 .1

4 . 6

l 5c )

l 0

25.0

1 .0

Blood Glucose Analysis
There was not enough blood to al low duplicate

samples. The mean+SD fbr the 38 fasting samples fbr
4.  I  90+0.057 (CV :1 .4%).

analysis o1' l 'asting glucosc in 2 blootl
which clr-rpl icates were rneasurcd was

Glycemic Response Elicited by Glucose
The AUC results fbr the repeated tests o1'glucose are shown on page 4 ol'the appenciix

(attached separate file). There was asignificant eflbct of order, with the llrst test having a
significantly higher AUC than the 2"d test. with the 3"1 beir-rg intern.rediatc and not signilicantll
different from the other 2. A significant efl-ect of order is unusual - these were trained sub.iects -
and we can only suggest it was due to chance. The difl-erence was quite sniall. but was ablc to bc
detected because the average within-individual variation. as assessed by coefficient of variation
(CV), was also small,  with a mean value of 15.8+3.5%. which is well  below the averase of 21%
for normal subjects.

Palatability
There was no significant dil'ference in palatability between qlucose and Chocolare #9

(Table 3).
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Table 3: Means*SEM Palatability. AUC and GI values for the test fbods.

Test Meal Abbr Palatability ALJC Glycemic Index
(mmol,.min/1.) _ !y)

L hocolate #9 Choc9 45+9 7 l+11+ 46+g* (L)
Glucose Glu 45+6 169+20 100 (H)

Values are meansisEM.
AUC : incremental area under the blood glucose resporse curve.
GI  (g lucose:  100) .  H:  h igh GI  (70-100) ,  M: in termediate GI  (55-69)"  L : low GI  (<55) .
x Significant diff-erence between Agavc and glucose (p<0.05).

Blood Glucosc Responses
Blood glucose was signil ' icantly lower al ier Chocolatc #9 than glucose at 15. 30. 45 ancl

60min (attached f i le), and signif icantly higher at 120min. In addit ion in AtJC afier Chocolatc #9
was signifrcantly less than that after glucose ( ' l-ablc 3).

Glycemic Index Value
The GI value of Chocolate #9 syrup was 46+8. 

' l 'he 
SEM fbr the GI value is a l i t t le higher

than usual, but thcre arc no outl iers (more than 2SD fiom thc ntean). I1-the mean is tr irnmed (ic.
the highest and lowest individual values al 'e rernoved). thc mean is rrot al l 'ccted but the SlrM
becomes smaller: 45.4+5.9 (n:8). 1'his suggests the overal l  rnean is accLu.atc.
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