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From Germplasm to Concept

From Concept to Validation

Creation of concepts/prototypes based on our underpining science

(germplasm/concept) (validated health) (functional stability) (sensory / consumer)
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Targeted Health Areas

Science discovering the goodness in fruits, vegetables and natives

» Physical Fitness / Performance / Recovery / Energy and
Enhanced Training from Exercise

» Mental Health / Mood / Psychological Stress & Cognitive
Performance

» Inflammation — Gut, Airway, Skin

Aim: To understand the bioactivity of fruit & vegetable phytochemicals to produce fresh

and processed functional foods with a proven health efficacy
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Approach

. Chemical / compositional analysis
. in vitro model development for bioactive screening & discovery of
mechanisms
. Animal feeding trials or ex vivo (tissue) analysis
. Human intervention trials (bioavailability/functionality)
Cultivar composition Cellular Screening Animal/Ex vivo feeding trials  Human Feeding Trials
(S
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Exercise Workout and Benefit - Relationship

Benefit Response
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Nutritional Support for Exercise — the Evidence

1984-1995 1995-2005 1997-2013

Heavy exertion Series of studies by Vitamin C, vitamin E, fish
linked to increased Gatorade Sports oil, ibuprofen, and

illness rates, Science Institute show complex vitamin-mineral
increased that carbohydrate supplements do not

inflammatory counters exercise- counter exercise-induced

cytokines, immune induced inflammation inflammation, oxidative

dysfunction but not immune stress, immune
dysfunction dysfunction

Vitamins ‘undo exercise efforts’

Taking vitamins after exercise may undo some of the beneficial effects of the workout, research suggests.
Some advocate taking antioxidants like vitamin C and E to help protect the body from harmful chemical by-
products it creates in breaking into a sweat
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NUTRITION SUPPLEMENT RATIONALE RECOMMENDATION BASED
ON CURRENT EVIDENCE

Carbohydrate Maintains blood glucose during exercise, lowers Recommended; up to 60 g per hour of
release of stress hormones; counters negative immune heavy exertion
changes post-exercise

Fruit & vegetable extracts rich  Act by modulating exercise induced inflammation; also Recommended, but most research focused
in polyphenols & flavonoids decreases oxidative stress. on oxidative stress

Quercetin Strong anti-inflammatory, anti-oxidative, and anti- Recommended when mixed with other
pathogenic effects; increase in mitochondrial flavonoids and nutrients
biogenesis and performance.

Bovine colostrums Mix of immune, growth, and hormonal factors improve Mixed results, and more data needed
immune function and lower illness risk

Probiotics Improve intestinal microbial flora, and thereby enhance Mixed results, and more data needed
gut and systemic immune function
B-glucan Receptors found on intestinal wall immune cells Mixed results: mushroom 3-glucan may
interact with 3-glucan improving innate immunity. effective, but more data needed
Vitamin E Quenches exercise-induced reactive oxygen species  Not recommended; may be pro-oxidative
(ROS) and augments immunity and pro-inflammatory
Vitamin C Quenches ROS and augments immunity Not recommended; not consistently different
from placebo
\Islidtel IRVl R-Tale Mgl a1 IS \Work together to quench ROS and reduce Not recommended; not different from
inflammation placebo; balanced diet is sufficient
Glutamine Important immune cell energy substrate that is lowered Not recommended; body stores exceed
with prolonged exercise exercise-lowering effects
N-3 PUFAs (fish oil) Exerts anti-inflammatory and immune-regulatory Not recommended; no different from
effects post-exercise placebo
Herbal supplements (e.g., Contain bioactive molecules that augment immunity Not recommended; humans studies do not
Ginseng, Echinacea) and counter infection show consistent support within an athletic
context
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What can Berries Offer?

Current sports nutrition products focus
on ‘hydration’, ‘rehydration” and ‘energy

supply’

Berries may assist to promote physical
wellbeing:

Modulating oxidative damage
Modulating inflammation
Assisting immune function

Aiding recovery and performance
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Berryfruit composition — an opportunity ?

Blackcurrant samples for anthocyanin and phenolic analysis
Anthocyanins

De-  Dek  Cyan  Petun- Peon-  Cyan- | Antho 479,175 609 Caffeic 341 Caffeic 593, 341 C 325 p-Cour 337, p-Cou 325 p-Cour 426 Unk ~ 522, 341 C673, 341, 1377 Unkno 449, 267 d 339 Unk 385,223, €449, 267 6i391 Unk 465 Unk 625,479, 3479, 317, 1436, Unk 521, 317, 1391 unk 403, Unknc447, 301, (463, 301 Q 325 p-Coul 463, 301 Q420, 163 p 505, 285 K 49, 287 d 593, 317 447, 285, 450, 317 W 477 Unk 486 Unk 481, 295U
Cultivar_year Sample _code glucoside_rutinoside rutinoside rutinoside Unk antho rutinoside rutinoside |~ Total
29 1292 942 51 31 24 20 269 20984 41619 78927 126342 10486 41173 52967 26582 21652 14100 130942 26644 20490 81144 33144 23520 1880938 807781 120433 111715 17999 47334 114463 267036 10348 267036 233987 63500 11927 117676 127219 163384 22620 248332 21402
05 1198 89.0 45 30 22 20 251 6189 8466 8264 15358 34854 3432 26159 1257 18468 3503 13638 42449 22712 38836 6872 23658 1595787 1228 1088 16533 23471 6457 129169 288393 539 288393 28465 88731 1556 14425 121648 2832 2557 267568 1487
4 206 BS 40 22 23 19 263 12301 60424 63136 101804 43364 28024 19290 6088 6116 89015 19263 39561 46552 56388 17754 100103 724408 82484 115334 10676 25168 92504 325585 11110 322365 126712 85044 23932 96188 114327 109864 31546 195510 35552
y2 1632 155 18 09 23 13 12781 819 45835 120672 3238 1936 26216 52035 2 638 71891 2172 368 29693 32467 26154 138156 84858 12133 166683 2468 4852 9118 343449 643 343449 14792 12166 42313 12081 126534 12932 54924 22747 2872
%3 896 714 a7 23 11 13 3028 43579 6606 98390 25060 23845 65580 31615 10488 82312 30796 43268 75696 1125023 42035 140368 106096 10904 47367 79857 247273 30412 247273 318841 93158 5389 141025 101129 102103 23700 648134 37736
71 w60 109 57 34 21 11 92521 52096 T73L 3908 2205 34720 9414 24349 6416 12355 110457 12462 19258 25247 16301 3766 1472803 715780 46842 185918 14615 33978 95318 427764 9854 427764 80596 14894 41871 110793 46646 52414 16176 219804 28882
74 1213 1099 53 34 21 12 3756 TI95 9857 8745 9104 352 48453 2444 132 129368 46292 25157 53956 57784 37932 184719 94286 12132 22968 88 7286 14714 523316 164 523316 225698 19496 2390 171449 9196 19472 65574 325229 2762
20 86 640 45 26 19 17 44120 48163 87257 26333 20316 48125 40355 14988 16680 20076 132812 8452 34244 26807 20624 27492 076134 571606 65644 126398 28052 17680 38003 201844 201844 153606 55356 85749 41845 49244 8200 82725 13388
29 74 555 41 23 17 11 18832 50820 88336 99433 10872 17630 24957 13471 21924 6085 118411 12357 39354 4940 12249 1103252 692602 67683 146960 12650 20305 49555 237082 8606 237082 157823 74230 7071 117763 47000 62018 34400 103832 5816
1 764 624 40 26 13 12 268 438 718 5692 43483 43082 18253 19971 144 136835 2718 21133 1575 277 4126 89924 63367 6886 132257 43769 6633 4234 274728 18953 274728 179784 986 18751 66924 74389 74418 5741 125416 29356
%2 1080 868 5 28 18 14 11328 1355 54581 9655 42466 32488 4733 27481 24516 364 174224 13822 84 494 234 2677 120837 943523 77678 155812 18929 44692 959 3537 2873 34267 27123 151245 16395 79259 57392 8596 26864 26247 1345

w2 M9 546 42 29 38 25
183 1331 154 68 37 18 13

7349 68352 21187 2912 47318 1956 269 16928 12396 12117 3296 2866 1733 16427 1592 8392 443645 8582 125677 2776 14534 43525 237584 1397 237584 38371 72848 14413 273687 8787 18323 3389 117132 3696
58338 48670 57014 30290 10343 1337 10216 39528 12480 846 125308 18196 11731 34850 11240 11577 1744938 377089 40194 104725 29396 62004  7TI49 271015 6488 271015 66704 5961 16457 188734 63899 35098 22016 105538 26391
24443

B2 1310 189 64 37 20 12 41151 81212 59711 48636 85738 16324 52455 1195 1261 13338 15496 25472 58319 3289 19232 491368 9377 143553 23744  78R46 13654 472732 1399 472732 142428 146592 2456 331651 Q416 72775 43268 143751 15417
N7 we W5 35 22 22 11 15768 73311 47664 114030 15046 31348 36091 52988 21644 8975 20917 115055 15479 42060 31229 23674 1275869 598950 229792 126901 14989 56408 114223 221016 8654 221016 242638 104184 26812 133084 100284 140863 21101 300713 20567
34 W3 125 37 23 23 12 31854 44701 52141 81539 59447 42036 12216 9948 16407 15912 8984 156737 10367 10197 45043 46268 25824 1505655 786767 223084 135684 17990 33844 110235 260472 9509 260472 263989 76868 40214 141963 137330 218492 11883 353238 29892
205 142 1113 51 29 13 09 19696 92499 87210 156325 30728 15171 37183 13667 7303 10999 200238 30357 14852 76027 25747 11665 1497214 481974 78264 145742 5549 21604 187560 158177 3359 158177 156804 130810 10236 137678 25216 107002 30648 158897 15971
182 96.0 89.2 41 24 13 07 12986 93130 114388 111195 20636 60076 53024 45564 16244 13556 282083 54456 108309 27313 23204 1215167 404109 122671 165636 7469 37975 223044 234435 4948 234435 218964 172856 20717 104148 36116 176894 20822 241310 17300

00 01 02 00 00 00 00
25 858 745 a7 22 13 08
62 632 482 31 18 11 13

1771 19508 17872 37816 27476 37816 149206 21354 24534 655211 51845 699328 52330
35652 29006 270835 391411 13028 391411 113336 70112 40812 386754 421305 154650 26149 188390 6709
2044 3788 208850 380218 2996 380218 171524 72866 1728 303271 369660 100576 17237 201397 12580
1255

a5 141 ware uass a8 0B  wiollEED 128 oo RTR] 22384 6617 47seL 1342
29324 18434

60768 72991 79328 44231 8816 24893 20000 15264 28005 27852 167191 11201 21094 40070 30640

%8 67 526 28 21 12 19 993 5585 26311 66792 4364 3776 142 2544 3452 11261 2592 2468 19716 22835 17499 33353 4462 26669 6622 26669 1456 2713 21664 63947 68734 62368 2536 29392
51 516 802 34 23 14 09 17509 52691 47432 94306 16645 5652 16235 30994 18080 10265 9544 83054 1480 14108 19053 28453 13381 3630 62068 343381 13406 343881 10710 184909 16850 67807 62077 5072 33849 164986 52359
34 50 4T 24 14 04 02 60218 89829 96428 18189 92110 22930 64961 11616 111466 17556 10139 49617 61668 14388 58908 547376 90225 250601 12963 2558 10641 442091 6880 442091 180918 320130 13374 5474 75612 94493 38108 213315 50790
22 90.1 9.0 50 28 14 17 33525 30206 102261 22845 16368 10296 11136 24816 129503 7990 34420 45262 27970 28620 1091870 606441 104557 138926 19884 70584 151878 370287 18799 353463 112388 77560 44200 90244 148904 82284 46202 191320 28716
203 739 637 41 25 10 07 3532 469 18144 3536 896 19262 5212 14938 18673 41996 4212 35936 32786 69268 4458 6954 138644 9686 85748 17752 246296 1674 24991 11685 75433 26483 67548 16984 78838 624 123134 11611
%7 928 90.2 42 27 13 08 8407 39820 43006 50622 15150 27790 37171 23676 13758 106908 17207 8648 44349 16985 45676 1217903 734724 130956 111200 10339 27868 158616 311118 19348 311118 137301 132538 53849 110443 94404 111738 25168 152241 13716

%6 748 65.0 32 20 08 09
30 %4 1010 45 28 14 09

69776 64183 63895 24144 41504 22240 50652 10036 17867 6676 74802 18026 11200 17600 10838 36459 871373 630403 114279 128489 20760 35829 145754 362256 13246 362256 100389 120040 30837 91608 99268 140652 49020 133764 59324
35555 49508 Q0372 22062 32178 43524 20629 8704 6181 12162 91988 9872 11855 38321 41088 36076 973636 644888 220176 103192 508 60984 75203 227454 6290 227454 275087 103624 5644 133179 114480 203608 24564 237910 39311

g 915 1037 48 30 15 10 3540 7302 86312 17531 26402 39180 62476 25504 8777 7938 119983 15797 60537 56104 50552 1110580 689573 215528 108112 19510 62704 47775 270661 31862 270661 310276 66119 18657 147264 155822 207903 2015 332148 21762
29 1508 973 43 24 25 21 3012 44484 133344 96020 27856 71833 2849 17188 9318 11900 110338 12816 78658 20780 13041 2988237 969154 183365 208330 11394 68540 132620 466877 24095 466677 301007 99081 29727 207398 116396 111937 16238 448648 22136
59 1247 789 36 21 22 18 18029 46637 128732 166472 27972 30701 32166 23222 7299 129737 11600 25415 79169 46406 32157 3090270 984827 225929 140928 15730 57377 98147 631135 21322 631135 230496 04129 46944 337719 149471 115102 28980 414071 13787
31 860 691 34 22 31 18 28322 69559 63398 21474 37108 30918 16060 10928 154650 10912 14530 51662 25981 16376 694192 495272 114216 103682 25848 29979 100584 396586 11736 396586 144422 92219 25136 111738 189884 188305 76694 183224 31977
26 652 520 29 20 33 16 8262 35310 70007 65119 56980 65971 27828 38110 20628 10513 145672 6018 18070 43378 23648 18644 542185 478667 109208 123316 15152 67026 113632 470438 8641 479438 160965 107816 26489 09409 236850 219162 51847 200677 8161

13128 77287 73378 114823 20971 28280 28483 47168 10385 10274 3067 120856 7748 10176 52381 10952 30112 1266256 566413 157355 115780 10758 33098 97955 172645 4648 172645 241429 100310 32631 108963 56988 214645 20152 149802 7868
98720 108374 127932 32350 73686 54962 56468 20004 22060 5999 187137 31057 16479 28088 25366 48500 1157728 550583 179423 155675 14270 36720 92184 200120 10201 200120 207693 89509 22814 154147 65826 206691 27540 254307 11064
10498 126802 81813 151876 20901 58208 36627 24003 17440 122328 13980 78625 25052 45551 1266835 709596 135802 140533 15848 30004 60626 384408 17920 384408 164849 83698 13044 108742 144161 124849 32884 215786 11040
19309 186229 70919 109838 30970 38450 49166 4044 11030 21130  80S5 153451 18924 13768 46180 10885 32636 1555211 1005199 160645 147479 17559 33972 90185 502162 5860 486989 166123 74480 1334 120421 102272 156200 17004 283660 18249
76202 105761 84297 53010 15781 38054 34663 17151 6613 0803 171375 7265 23217 61755 30868 61845 1414286 564679 218784 114725 11164 42387 108334 154099 8504 154099 282694 45722 42000 25760 62312 182924 24295 327304 22001
16295 55321 79991 1528 44576 1616 33388 14773 444 572 19576 16813 2296 16884 58935 4891 53595 10074 4393 20788 147473 33465 53017 120843 24197 14198 23556 25165 7441 9128 232026 9378 169182 36428 325950 1322

26 994 T84 41 27 16 10 19648 73317 67889 19961 1133 2914 24677 2976 21284 1856 151425 14357 1349 45999 1208 4596 135426 534352 247260 188849 2559  G57I6 9921 328577 14318 328577 35312 118327 2399 14548 1227 245968 2072 23844 19378
43 160 1301 37 24 18 20 109207 92592 102411 46408 31924 59484 21447 14020 8485 143301 16440 2025 13025 18696 26081 1294072 893554 156867 241244 11495 40134 44661 339816 9272 317754 318080 147489 25058 197572 105600 187075 8738 346360 26372
437 150 1197 36 22 19 10 18757 98831 71344 230238 22084 63292 71446 23026 10947 14208 107846 17298 15892 45651 7856 37507 1648152 946631 172721 194101 26847 46944 68302 282320 13324 282320 316770 109004 34992 141073 119628 225440 38166 302524 18404
U1 884 762 32 18 04 02 7609 77841 55563 151054 28562 20024 37626 32455 10844 9142 78635 1040 10931 36454 28184 35752 763105 541054 142372 162568 2066 16980 63506 257833 22407 257833 237496 102054 7612 85233 61091 134104 25587 182016 11160
1 817 25 43 26 11 07 23294 103170 64268 89784 26100 93188 81232 5284 104676 6780 21795 35006 30909 17383 1040444 955440 82054 158832 47641 34756 40330 431171 2868 429953 208720 171356 13466 49427 59088 115405 88671 163493 37552
184 95 816 33 21 12 14 80798 73612 115228 45089 49331 22458 15801 6932 23321 25064 138027 6695 18191 41889 21613 44105 1136285 367923 18219 125680 32193 48448 16844 360237 13550 360237 241469 56042 37009 197177 227276 131906 18133 253840 3202
22 90 85 46 30 18 10 7060 2142 ST8TT 81332 37660 49943 2762 6688 12005 117740 10866 41725 17938 18621 1603954 457175 134100 108155 17776 41022 116087 206988 5758 206988 289340 86845 23403 163224 29636 131731 30691 206688 15890
25 131 %7 51 32 20 11 21314 4691 77409 76902 57688 20660 33188 21874 9156 122631 335 4331 18803 4337 1720023 598604 80435 111236 27808 22723 66291 198538 22692 198538 274324 54011 17998 96804 62783 105334 33398 22948 21878
29 1248 194 32 20 15 10 16305 33740 221288 25300 40540 36428 48951 5193 15776 3518 1223%2 16103 10396 14108 9044 15122 1149555 663712 190931 127574 14362 21297 38902 252113 10360 252113 216406 81441 2440 103333 68864 137122 50357 143132 8054
%6 180 1119 34 21 16 11 81773 29501 122597 35442 4917 46487 29627 16635 4909 119653 7784 3294 1897 7035 19935 1190730 835116 185420 102029 25101 29988 45048 252277 9635 212078 249006 6789 4435 85087 10067 168412 9715 194896 9724
30 185 1004 53 29 17 08 10308 63107 86682 39416 24439 337148 25999 13260 106036 24886 28454 49948 38851 30446 1338208 801264 121808 228180 26516 26309 59297 274754 G615 274754 173710 100837 9668 182271 104714 109140 23678 303755 34084
363 1294 1005 55 32 15 08 19269 82048 75016 43068 15216 42602 29120 16648 116296 8964 16349 41643 20732 05460 1037420 475416 71459 236454 6658 42168 83482 275485 14436 275485 168716 126591 21524 101055 164176 118585 33682 247063 39610

10408 45206 48088 81199 34596 49128 60376 19500 9413 21472 19472 186538 31396 10880 27501 25084 62764 615304 271720 72025 119190 7607 58256 73185 256966 26142 258966 166255 157341 15824 161100 307972 125527 43770 111266 3256
39220 80514 99259 151296 26972 51479 79105 42283 6477 9050 17417 174997 17481 15490 15642 51018 28460 1880877 1202854 230687 165082 8208 46760 44654 434520 19428 434520 327919 100286 2332 173228 148868 198167 34668 420766 20694
43988 70790 103195 4260 43428 5238 21028 14616 24376 11520 122352 10160 8147 26092 20251 20403 1191513 751972 92044 116269 22044 55042 48169 262031 9318 262031 129918 113024 1628 126994 135671 121883 45063 194654 7340
8338 50354 07555 19383 53236 15062 59412 916 8117 149674 134 2628 55433 3228 41443 13628 972419 212 28331 26213 71212 4684 542826 19783 542626 226541 215368 19114 1855 238687 2558 8265 39569 38476

Over 3,000 berryfruit cultivars analysed : Total anthos, % anthos, Total phenolics (Hplc &Folin), ORAC, FRAP, Vit C

Underpinning future opportunities
— Unique cultivars, Unique products
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Cell-Based Assays — Physical Health

Physical health assays:

»  Direct toxicity to muscle cells

»  Oxidative stress protection
— protection against ox stress

. . Anti-oxidant activity
» Integrity protection/recovery

— heat shock protein expression g o

100
75

— damage & recovery model

50

»  Oxidative protection
— mitochondrial function

25

Oxidative stress (% of control)
Oxidative stress (% of control)

»  Anti-inflammatory assays
— IL6 generation (multiple stimulators,

»  Adaptive anti-oxidative measures
—e.g. SOD, catalase, GSH

»  Etc, etc

* R.D. Hurst, R.W. Wells, S.M. Hurst, T.K. McGhie, J.M. Cooney and D.J. Jensen (2009) Blueberry fruit polphenolics suppress oxidative stress-induced skeletal muscle
cell damage in vitro, Mol. Nutr. Food Res. 53, 1-11.

 Skinner, M.A., Hunter, D.C., Denis, M., Parlane, N., Zhang, J., Stevenson, L.M., & Hurst, R.D. (2007) Health benefits of ZESPRI GOLD Kiwifruit: effects on muscle
performance, muscle fatigue and immune responses. Proc. Nutr Soc of NZ, vol 31, 49-59.

» Schrage,B., Stevenson, D., Wells, R., Lyall, K., Holmes, S., Deng, D., & Hurst, R. (2010) Evaluating the health benefits of fruits for physica fitness: A research platform.
J. Berry Res. 1, 35-45. Plant & Food
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Human Exercise Models

Rowing Repeat quadriceps squats | | Repeat leg extensions | | High intensity training

All out for 60 sec

30 mins, 80% max 4 sets of 10 repeats 3 sets of 100 repeats )
. : Ramping up repeats
heart rate —to failure - Resist arm
x3 /week over 4 weeks
Oxidative Stress Muscle damage Muscle damage Fatigue/endurance/training
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Anthocyanin Bioavailability

Cyanidin glucoside (nM)
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Time post-ingestion (hrs) 12 - Cyaﬁém rutinosidle (nM) : °
» Optimum dose determined .
» Peak post consumption determined e : - °
14 - Delphinidin rutinoside (nM) e

12 -

10

Pre 1 2 6
Post-ingestion time (hrs)
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Human exercise — Blackcurrant - Oxidative stress model

N=8 volunteers

Double-blind, cross-over

» 30 min rowing exercise at 80% max ep rate
240 mg total anthocyanin

* Placebo — sugar control

. . . . .o *%
Protein carbonyls Oxidative Capacity CK activity
12 *%* **
: 35000 180
;| ]
1.0 l 30000 * 160
c
g 25000 10
o ~ *
5 08 z _, 120 * -
o L% 5 -
S = 20000
E 0.6 |_<]|_ 100 _ B
2 * 15000 80
S 04 60
10000
40
0.2
A
: IE Ein BN ER BN ) : | N B
0 0.5 1 2 24 0 0.5 1 2 24 0 0.5 24
Exercise Post-exercise Exercise Post-exercise Exercise Post-exercise
Time (h) Time (h) Time (h)

Blackcurrant modulated exercise-induced oxidative stress and muscle damage

K.A. Lyall, et al., (2009) Short-term blackcurrant extract consumption modulates exercise-induced oxidative stress and lipopolysaccharide-stimulated inflammatory
responses Am. J. Physiol. Regul. Integr. Comp. Physiol. 297, R70-81. Plant & Food
RESEARCH [ _4

The New Zealand Institute for Plant & Food Research Limited



Human exercise — Blackcurrant - Immunity

PLACEBO BLACKCURRANT
anthocyanins

16000 1 |L-6 *
14000 -
12000 -
10000 -
8000 -
6000 -

Conc (pg/mL)

4000 -
2000 A

05 1 3 6 12 24 05 1 3 6 12 24

Blackcurrant assists immunity
50000 1 TNFa to aid tissue repair

40000 -
*
30000 - l’

20000 -

Conc (pg/mL)

10000 -

05 1 3 6 12 24 05 1 3 6 12 24
Time (hrs)

S.M. Hurst & R.D. Hurst (2013) Anthocyanins, innate immunity and exercise. In: Anthocyanins in Health & Disease. Taylor C. Wallace (Ed), CRC Press.

K.A. Lyall, et al., (2009) Short-term blackcurrant extract consumption modulates exercise-induced oxidative stress and lipopolysaccharide-stimulated inflammatory
responses. Am. J. Physiol. Regul. Integr. Comp. Physiol. 297, R70-81. Plant & Food
RESEARCH [ _4
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Creatine kinase Myoglobin

250
200 A

150 4

100 ~

Units/L (minus pre-exercise values)
mg/mL (minus pre-exercise values)

50 -

Pre  Post 2 3 4 5 CPe Pt 2 3 4 s

Post exercise (days) Post exercise (days)

Muscle damage prevention by blackcurrant —long term action

S.M. Hurst & R.D. Hurst (2013) Anthocyanins, innate immunity and exercise. In: Anthocyanins in Health & Disease. Taylor C. Wallace (Ed), CRC Press.
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What is the Mechanism of Action?

“This is no ordinary lemonade. If's a
tart blend of fruit and green tea that is
not only refreshing but sufficiently
high in antioxidants. Plus it grows hair."

-




» Stevenson D. Scheepens A. & Hurst RD (2009) Bioavailability and metabolism of dietary flavonoids —
much known — much more to discover. International J. Medi. Biol. Front. 6: 3—4.

Mechanisms

* Hurst, RD. & Hurst SM (2011) Fruits and vegetables for physical fithess and inflammation. In: Bioactive
Foods for Chronic Disease States. Eds R. Watson. Elsevier Press, Oxford UK.
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Platform of Health Support - Sports

Platform of science evidence that NZ blackcurrant

‘Assists the Natural Benefits of Exercise & Sports’

Evidence = Specific fruit ; Dose ; Timing ; Actives ; Mode of Action

Marketing backed by science:

— Controlled oxidative stress and inflammation

— Controlled muscle damage and soreness

— Assisted immune protection - enhanced immunity

— Speedier tissue repair, recovery and performance in exercise
— Train/work harder ....... again, and for longer

— Health Claim in NZ

(6 yrs of research, fruit/product consistency, in vitro screening, 11 human
intervention exercise trials)
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