5.
ANIMAL STUDIES
Fifteen unpublished animal studies have been conducted using various formulations of Tahitian Noni® Puree. Summaries and highlights are shown below illustrating both food safety and animal benefits of noni.
5.1.
Cattle. The below reports provide test results from six different studies using noni puree as a feed supplement. 
5.1.1.
Noni Puree Increases Rate of Gain in Dairy Calves. In a trial of 100 dairy calves, those receiving two ounces of puree twice daily out gained those receiving no treatment by a highly significant factor of 0.0968 pounds per day from birth to weaning. Treatment calves gained more than 8% faster than non-treated calves. This resulted in a 6.33 pound weight advantage at weaning. Bull calves gained at a slightly faster rate than heifers, but these differences were not statistically significant. Fifty bull calves and fifty heifer calves were assigned randomly to treatment or non-treatment groups at birth. All calves were weighed at birth and again at weaning to obtain the results reported (DeVon F. Andrus, unpublished report, Cedar City, UT, Dec., 2004).

5.1.2.
Effects of Noni Puree Supplements on Ruminants. This study was conducted to determine if noni would have any adverse effect on ruminants. The results indicated that it not only would not be detrimental to ruminal fermentation, but may have some significant benefits. A partial summary of the report states,  
… No major effects on in vitro ruminal fermentation were detected with the addition of noni puree. Although dry matter disappearance and total volatile fatty acid (VFA) concentrations were unaffected, inclusion of the extract, particularly at the lower inclusion level (1% of substrate), had significant effects on fermentation end products. This is important because it suggests differences in the energetic efficiency of fermentation and potential differences in the utilization of dietary protein by ruminal microorganisms. Ruminal propionate production is associated with less hydrogen production than either acetate or butyrate production.  Typically, when propionate production is enhanced, less methane is produced, resulting in more efficient utilization of energy. Furthermore, propionate can stimulate production in ruminants by serving as a glucogenic substrate.  Decrease in branched-chain VFA proportions suggest a decrease in ruminal proteolysis and/or deamination. On most diets, protection of dietary protein from ruminal degradation is expected to result in increased efficiency of protein utilization (Eric Vanzant, unpublished report, University of Kentucky, Lexington, KY, Oct., 2004).
5.1.3.
Noni Puree Effects on Immune System of Calves. A preliminary report on the impact of noni puree on the immune system of calves states, 
The specific objective of this study was to determine the influence of noni on the cell mediated immunity in new born calves, with an emphasis on the lymphocyte subsets, CD4+, CD8+ and γ, δ T cells (gamma delta T cells). The results show clearly that the use of a noni supplement enhanced the cell mediated immunity in pre-weaned calves. This should translate into a stronger immune system with a better ability to fight bacterial challenges.  The below graph demonstrates the difference in lymphocyte proliferation (numbers of lymphocytes – increased immunity) in treated compared to control pre-weaned calves (B. Darien, unpublished report, University of Wisconsin, Madison, WI, Oct., 2006). 
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5.1.4. 
Noni Oral Supplement Effects on Weight Gain & Health of Select Calves. This study consisted of one control and six treatment groups of 35 hutch-reared calves per group. Noni puree supplement concentrations of 2, 1, or 0.5 oz. each were administered BID to the treatment groups for 21 days (T02 (2 oz.), T04 (1 oz.), T06 (0.5 oz.), or 77 days (T03 (2 oz.), T05 (1 oz.), T07 (0.5 oz.). The control group (T01) received no supplement. Statistically significant (P < 0.05) noni supplement-related decreases in incidences of diarrhea were observed in the T04 and T06 groups. Additionally, there were noni supplement-related increases in average daily gain (ADG) and weight gain (Gain) in the T06 and T07 groups. These two groups were both dosed with 0.5 ounces of noni supplement for either 21 or 77 days. These data suggest that the lower dose of 0.5 of noni supplement for 21 days has superior beneficial effects on weight gain and health of hutch-reared calves (T. N. TerHune, unpublished report, Tulare, CA, Sept., 2007).
5.1.5.
Noni Puree Effects on Immunity in Calves. The objective of this study was to evaluate the bactericidal effects from feeding calves noni puree. Eighteen newborn Holstein bull calves were acquired in pairs. All calves received 4.0 L of pooled colostrum by 12 hours of age and were confirmed to have adequate passive transfer at 24 hours of age. The calves were divided into two groups; Group 1 was comprised of control calves, while Group 2 received 1 oz. of noni puree twice a day in milk replacer. Day 0 samples were obtained between 36 and 48 h of age before the first feeding of puree. EDTA anticoagulated blood was collected from each calf on days 0, 3, 7, and 14. A bactericidal assay was performed to estimate the ability of peripheral blood phagocytes to engulf and kill the bacteria Esherichia coli and Staphylococcus epidermidis. Noni puree-treated calves had significantly better gram negative bacterial killing than controls at day 14. Although the difference was not significant on days 0, 3, and 7, it did progressively increase over time. The results showed that the median difference in E. coli bacterial killing between noni puree-supplemented calves and control calves increased over time, thus enhancing the innate immune response in the neonatal calf (M. Schafer, et al., unpublished report, University of Wisconsin, Madison, WI, Feb., 2007).  
5.2.
Poultry. Included below are summaries of two separate studies on the effects of noni on poultry. 
5.2.1. 
Effects of Noni Puree on Stress and Growth in Broiler Starter Diets. The experiment consisted of three treatments (0, 1, and 2% noni puree) that were randomly assigned to pens in a randomized complete block design with 8 blocks. The results clearly demonstrated the noni feed supplement had no adverse effects in terms of behavior, bird condition, moisture excretion, growth, and feed efficiency. It is conceivable that the trend toward improvement in growth of 6% under ideal environmental conditions, in an AAALAC accredited animal research facility, may translate to higher statistically detectable gains under praxis conditions when birds are reared on litter, especially used litter.
Chick growth showed a 23 g advantage for the noni-fed chicks during this period. Weight gains achieved by broilers in both treatments during the final three weeks of the study were extraordinary. Those broilers receiving noni puree gained consistently more weight than controls. The weights of noni-fed birds exceeded controls by approximately 100 g per chick. Gross feed conversions were the same for both treatments. However, feed conversions are frequently adjusted taking into account differences in body weight. Simply stated, birds which grow larger inevitably spend more nutrients on maintenance of the larger body mass, and hence are somewhat less efficient. To make a more valid comparison of feed conversions, conversion data are often recalculated assuming equal body weight. In this case, had the noni pens been terminated at the same final weight as the controls, their “adjusted” feed conversion would have been improved by 3 points (1.74 vs. 1.77), (D. Maurice, unpublished report, Clemson University, Clemson, SC, 2005)
5.2.2.
Noni Puree as a Supplement for Broiler Feeds In this study a 2% concentration of noni puree was supplemented to broiler starter, grower, and finishing feeds in a floor pen study designed for 42 days duration. Six experimental pens of 50 male broiler chicks each were assigned to the control diets (the same diets to which 2% noni puree had been supplemented). Body weights were determined and feed conversions calculated at 21 days and 42 days of age.  

A partial summary of the study states,


 … Body weights at 21 days of age were somewhat lower than might be expected under optimal conditions. In fact, the coldest days of the winter were experienced during the first 10 days of the chicks’ lives. Nevertheless, … chick growth … showed a 23 g advantage for the [noni puree] chicks during this period. Feed conversions and mortalities were similar. In contrast to the beginning weights, the weight gains achieved by broilers in both treatments during the final three weeks of the study were extraordinary. In part, this can be assumed to be a reflection of optimum genetics, excellent environmental and husbandry conditions, and properly balanced feeds. It will be noted that those broilers receiving [noni puree] gained consistently more weight than controls. This is especially evident if the apparently aberrant value for Pen #2 is deleted from consideration, which appears justified based on the low degree of variation between replicates of the two respective treatments. In this case, the [noni puree] birds out-gained controls by approximately 100 g per chick. Gross feed conversions were the same for both treatments. However, feed conversions are frequently adjusted taking into account differences in body weight. Simply stated, birds which grow larger inevitably spend more nutrients on maintenance of the larger body mass, and hence are somewhat less efficient. To make a more valid comparison of feed conversions, conversion data are frequently recalculated assuming equal body weight. In this case, had the [noni puree] pens been terminated at the same final weight as the controls, their “adjusted” feed conversion would have been improved by 3 points (1.74 vs. 1.77). 


[In conclusion, this] well replicated study conducted in floor pens with environmental conditions mimicking those of commercial broiler flocks, [noni puree] significantly improved body weight. [Furthermore,] chicks in the study received no antibiotic growth promoters. If the use of these supplements decreases in the future (as it has during past years), [noni puree] may well receive consideration as a means of improving broiler performance under field conditions (N. Dale, unpublished report, University of Georgia, Athens, GA, March, 2006,).

5.3.
Swine
5.3.1.
Growth Effects of Noni Puree Fed to Piglets. Noni puree was fed to baby pigs in three different trials. In the first trial pigs from 10 litters were identified and divided into four groups in such a way as to minimize differences due to litter and sex. Two days prior to weaning, pigs from two groups were force fed 5 cc of noni gel through a tube inserted in their mouths. Two control groups were not given any treatment. Each group of pigs was weighed at the beginning of the trial and weekly thereafter for three weeks.

The treated pigs gained a total of 297 pounds compared to 202 pounds for the controls, a 47% advantage for the treated pigs. This is especially noteworthy because there was concern that handling the pigs daily would have a negative effect on their rate of gain. Treated pigs were handled individually on a daily basis while untreated pigs were simply weighed on a weekly basis.

In the second trial, 10 litters of pigs from genetically similar sows and sired by the same boar were divided into two groups of five litters each. Litters in the east side of the farrowing house served as one group and the west side of the farrowing house as the second group. Starting at one week of age, the pigs in one group were force fed noni puree for 10 days while the other group received no treatment. Each group was weighed daily.

There were 98 pigs in the third trial at the beginning with one dying in the non treated group on the second day. Though pigs in the treated group gained more than those in the non treated group, the results are not conclusive. At weaning time, the top 22 pigs in each group, treated and not treated, with consideration given to litters and sex, were placed in two pens for the third trial. Pigs in the treatment group were continued on force feeding of 5 cc of noni gel per day and pigs on the not treated group were continued on non treatment. Each group was weighed at the beginning and weekly thereafter. The treated pigs gained 0.86 pounds per pig (13.5 % more than the non-treated control), not as great an advantage as in trial # 1. The owner noted that the treated pigs were extremely skittish by the end of the trial, having been handled daily for 31 days, pointing out once more that a more efficient means of administering the product needs to be developed (DeVon F. Andrus, unpublished report, Kimberely, ID, Oct., 2005).  
5.3.2.
Performance Effects on Pigs Fed With Noni Puree. The purpose of this study was to determine if there were growth-promoting effects of noni puree when fed to nursery pigs. Seventy-five pigs were used (15 pens of 5 pigs/pen). The pigs were fed 0.5 or 1.0% puree for 28 d post-weaning. The effects on growth rate, intake, and feed efficiency were monitored. On d 28, all pigs were switched to a common phase III diet and performance was monitored for an additional week to determine if the potential benefits were sustained. The treated piglets clearly did not like the feed laced with noni puree. As a result, there was no statistically significant difference between the weigh gains experienced by the treatment groups when compared with the control. Pigs were weighed initially and on d 7, 14, 21, 28 and 35. Intake was monitored at weekly intervals and diets changed on d 14 (phase I to II) and 28 (phase II to III).  All pigs were returned to the Swine Unit upon completion of the trial. 
The results showed no significant effects of noni puree on growth rate, or body weight of the pigs. However, there was a trend for a linear reduction in intake with increasing quantities of puree (P = 0.08). Overall, pigs on 1% noni consumed 6.8% less than pigs on the control diet. This suggests there may be a palatability issue with noni. Intake by pigs on the standard diets was greater than that of pigs on any of the experimental diets (M. Azain, unpublished report, University of Georgia, Athens GA, Feb., 2006). 
5.3.3.
Effect on Pigs of Increasing Noni Puree Concentrations, Pelletizing, and Adding Flavor. In this study, the overall objective was to determine if there are performance advantages from: 1) adding a flavor agent (sweetener) to the noni puree, 2) using pelletized noni, and 3) increasing the levels of noni puree to 1.5% and 3.0%. In the previous study (see Study 5.3.2), pigs were fed diets containing 0, 0.5 and 1.0% noni puree for 4 weeks post-weaning. The authors’ results and conclusions from this study are,

No differences in growth rate were observed, but there was a trend for decreased intake in pigs fed diets with noni [puree]. This issue may be alleviated by the use of a feed flavoring. In addition, total intake of [puree] was less than predicted. [It was expected that] pigs would consume an average of 400 g of feed /d in the first 2 weeks and 1000 g/d in the second 2 weeks. Observed intakes were approximately 300 and 700 g/d. This difference may have been related to the lack of plasma protein or to the form of the diets. …
… Overall, there were no significant effects from the dietary treatment on growth rate, intake or efficiency. However, several observations can be made from the weekly data. During the first week there was a trend for pigs fed diets with 3% noni to gain approximately 8% faster than the control group. There was no difference in growth rate of pigs fed 1.5%. However, pigs in this group consumed significantly less feed than the control or 3% groups (approximately 17% less than control). The reduction in intake coupled with similar growth rate resulted in a trend for increased feed efficiency (647 vs 759 g gain/ kg feed). During the second week of the study, pigs fed [noni-containing] diets consumed 3 and 9 % less feed than the control group (NS). During this week, gain was 15-17% lower in pigs fed noni. This suggests that the diets were less palatable in the second week and that intake was reduced resulting in less growth. During the first week, when the diets were fresh, growth rate tended to be greater with noni.

… In the last week of the trial, all pigs were fed the same diet. It is clear that pigs in the control group grew faster each week. For example from week 1 to week 2, the growth rate increased from 188 g/d to 290 g/d. From the 4th week to the 5th, growth rate increased from 477 to 545 g/d or a 14% increase. In pigs fed noni for the entire 4 weeks, growth rate increased 22 and 17% in the final week. In conclusion, these results suggest that noni may stimulate growth in pigs, but that it needs to be freshly mixed in the feed (M. Azain, unpublished report, University of Georgia, Athens, GA, Sept., 2006). 
 5.3.4.
Pelletizing and Pellet-feeding Effects of Noni Puree on Piglets. This study was conducted to determine the effects of adding 5% noni puree in pelletized form into diets for nursery pigs. Two experiments were conducted in which the authors report, 

In the first experiment, 48 weanling pigs (average initial BW of 4.2 kg) were used in a 29-d preference study. There were [6] pigs/pen and [8] pens total. The pens were equipped with [2] identical feeders (for diets without and with noni puree) and each afternoon the position of the feeders was switched to prevent feeder location from affecting diet consumption. The diets were pelletized and [contained] 1.8% lysine for d 0 to 5, 1.6 % lysine for d 5 to 15, and 1.4% lysine for d 15 to 29. Feed and water were consumed on an ad libitum basis. No negative effects were noted for the noni treatments on pelleting ease and/or pellet durability index. Feed intake was increased for d 0 to 5 (50 vs 102 g/d, P < 0.05) and d 0 to 15 (66 vs 167 g/d, P < 0.006), when noni was added to the diets. … This effect disappeared for d 15 to 29, [thus] overall feed intake was not different (183 vs 227 g/d, P > 0.39) for d 0 to 29. 
In a second experiment, 96 pigs (average initial BW of 6.7 kg) were used (six pigs/pen and eight pens/treatment) in a 29-d growth assay. The diets were the same as those used in the first experiment. Results indicated no differences (P > 0.16) in ADG, ADFI, and G:F for d 0 to 5 and 0 to 15 among pigs fed diets without and with noni. However, for d 15 to 29 and overall (d 0 to 29) ADG and ADFI were decreased (P < 0.04) for pigs fed diets with noni compared to the control. In conclusion, there was no preference in nursery pigs for or against diets with noni. Yet, in the growth assay, prolonged exposure to diets with a high inclusion (5%) of noni resulted in reduced feed intake and, ultimately, decreased rate of gain (C. Feoli, et al., unpublished report, Kansas State University, Manhattan, KS, Dec., 2006).

5.3.5.
Effects of Noni Puree on Growth Performance in the Weanling Piglets. In this study 32 castrated weanling piglets from ages 22 to 27 days, and weighing 6.3± 0.5 kg were used. The animals were divided into four treatment groups: control, and 1, 2, and 3% noni-puree added to a standard basic diet.
The results indicated a tendency for improving the FCR (feed conversion ratio), especially for the 1% noni puree, and lowering ADFI (average daily feed intake) in the noni-treated groups. Coughing was observed in the control group but not in the dietary supplementation groups (Y. Koga, unpublished report, Tochigi, Japan, Oct., 2006).  
5.3.6.
Performance of Weaned Piglets (4 to 8 Weeks of Age) Fed Noni Puree Feed Supplement. Growth was markedly improved in weaned pigs that were drenched with 5 mL liquid noni puree administered twice daily from 5-23 kg live weight. Weaned piglets were selected because the post-weaning phase represents a critical period during which piglets encounter behavioral and physiological stressors that impact performance via gastrointestinal disturbances, inappetence, abnormal behavior, and disease. Hence a four week post-weaning experiment represents a period of growth and adjustment to the environment. Under praxis conditions a dietary supplement that attenuates the effects of stressors and or improves livability, growth and/or feed efficiency has tremendous market potential. 
The animals were fed a standard swine diet (Phase III UGA Swine Diet) that served as the control diet. The noni-puree supplement was mixed at 3% and/or a commercial sweetener at 2 lb/ton in the basal diet. The experiment consisted of four treatments: 1. control; 2. control + sweetener; 3. control + noni; 4. control + sweetener + noni. Considering the daily gain data, statistically significant (P < 0.05) interaction was not detected, and treatment differences in the response variable measured were not significant at P < 0.05. However, there was a trend of 6.1% improvement in body weight at 3% noni-feed supplement (P < 0.15). Noni without sweetener resulted in a 4.5% improvement (P < 0.03) in mean daily gain, but in the presence of sweetener Noni depressed mean daily gain by 5.8%.

Overall results for mean daily gain for the experimental period of 4 weeks was similar to that observed for the 6-8 weeks of age. In the absence of sweetener, addition of noni-feed supplement improved mean daily gain from 4-8 weeks of age by 5.8%. In contrast, the 10.3% increase in growth associated with the use of sweetener was not observed in the presence of noni-feed supplement. In the presence of noni-feed supplement, daily gain from 4 to 8 weeks of age was depressed 3.4% (J. D. McConnell and D. Maurice, unpublished report, Clemson University, Clemson, SC, Dec., 2006).

5.3.7.
Growth Effects of Force Feeding Noni Puree to Piglets.  
Sixty crossbred piglets were used in two trials. In both trials, six pens containing five pigs each were assigned to the control group or treatment group. A pen of five pigs made-up an experimental unit.  The control pigs received no noni and the treated group received 5 ml per day of noni puree. The noni puree was delivered via a 300 ml syringe and force fed once per day.  
In trial 1, the treated pigs out performed the controls by 9.35% in average daily gain. In trial 2, the treated pigs did not perform as well as the controls in four of the six pens and there was no difference in one pen. Taken as one group the noni-treated pigs gained 7.52% less than the controls (R. Godbee, unpublished report, Milford Colony, Wolf Creek, MT, Feb., 2006).  
5.3.8.
Diet Preference and Growth Performance in Weanling Pigs Fed Diets Without and With Noni Puree. Two experiments were conducted to determine the effects of adding 5% noni puree into diets for nursery pigs. In the first experiment, 48 weanling pigs were used (six pigs/pen and eight pens) in a 29-d preference study. The pens were equipped with two identical feeders (for diets without and with noni puree). The diets were pelletized and had 1.8% lysine for d 0 to 5, 1.6 % lysine for d 5 to 15, and 1.4% lysine for d 15 to 29. Feed and water were consumed on an ad libitum basis. Feed intake was increased for d 0 to 5 (50 vs 102 g/d, P < 0.05) and d 0 to 15 (66 vs 167 g/d, P  < 0.006), when noni was added to the diets. However, this effect disappeared for d 15 to 29 so that overall feed intake was not different (183 vs 227 g/d, P > 0.39) for d 0 to 29. 

In a second experiment, 96 pigs were used (six pigs/pen and eight pens/treatment) in a 29-d growth assay. The diets were the same as those used in the first experiment.  Results indicated no differences (P > 0.16) in ADG, ADFI, and G:F for d 0 to 5 and 0 to 15 among pigs fed diets without and with noni. However, for d 15 to 29 and overall (d 0 to 29) ADG and ADFI were decreased (P < 0.04) for pigs fed diets with noni compared to the control. In conclusion, there was no preference for or against diets with noni when fed to nursery pigs. Yet, in the growth assay, prolonged exposure to diets with high inclusion (5%) of noni resulted in reduced feed intake and, ultimately, decreased rate of gain (C. Feoli, et al., unpublished report, Kansas State University, Manhattan, KS, Dec., 2007).
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