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du ǹkldehe_&]jpekte`]jpo&
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_]l]_epu&&Re_d&_kilkoepekj&
kb&ldajkhe_&ietpqnao&]j &̀pda&
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n]jca&kb&lduoekhkce_]h&
]_perepeao&pd]p&jaa`&pk&^a&
_kj#nia`&qoejc&GL#SGQOM&
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S]ilhao&kb&T]oi]jje]&lallan&

*=?PK?LLG?#J?LACMJ?Q?&R&&Bn&%&
ha]rao&]j &̀^anneao+&sana&oqllhea`&
^u&pda&_kil]ju&Deaiaj&

Pallan&*T]oi]je]+&&Ajeoa&
Munpha&*<VWVEGRK#?LGP?QRK+%&
Laikj&Munpha&*-?AIFMRPG?#

AGQOGMBMO?+&]j &̀Qqaajoh]j`&
D]re`okj~o&Phqi&*/?SGBPMLG?#

NOROGCLP+&sana&k^p]eja &̀bnki&
Aqopn]he]j&R]ejbknaop&Pnk`q_po&
*NSW+&&Bqod&Tki]pk&*<MJ?LRK#

ACLQO?JC+%&W]pphaoaa &̀*,A?AG?&
ol&+&]j`&Qq]j`kjc&*<?LQ?JRK#
?ARKGL?QRK+&sana&oqllhea`&

^u&Oqp^]_g&Pne à&&Aqopn]he]j&
Daoanp&Leia&*.GQORP#EJ?RA?+&
s]o&k^p]eja`&bnki&Aqopn]he]j&

Daoanp&Leiao&*Qqaajoh]j +̀&
]j`&K]g]`q&Phqi&*=COKGL?JG?#
DCOBGL?LBG?L?+%&Laikj&Aolaj&

*,AOMLVAFG?#?AGBRJ?+&]j`&NSW&
D]re`okj~o&Phqi&*/?SGBPMLG?#

HCOPCV?L?+&s]o&lnkre`a`&^u&pda&
Aqopn]he]j&Pnk`q_a&Ckil]ju&
Ppu&Lp &̀*Qqaajoh]j`+&&%a&

Re^annu&o]ilha&*<VWVEGRK#
JRCFK?LLGG+&s]o&oqllhea`&
^u&Wkkhckkhc]&R]ejbknaop&

Pnk`q_po%&*NSW+&&

T]oi]jje]&lallan%&Ajeoa&
Munpha%&Laikj&Munpha%&

W]pphaoaa`%&Bqod&Tki]pk&]j`&
Qq]j`kjc&]nnera`&ej&]& ǹu&bkni&&

Ahh&kpdan&bnqepo&sana& àherana`&
bnkvaj&&%a&bnkvaj&o]ilhao&
sana&bnaava.`nea`&kj&]nner]h&&

Ij&pda&_]oa&kb&lhqio%&pda&bnqepo&
sana&`abnkopa`&pk&]hhks&opkja&
naikr]h%&eiia è]pahu&nabnkvaj&

qoejc&hemqe`&jepnkcaj&]j`&
bnaava.`nea`&&&%a&bnaava.`nea &̀

]j`&`nu&o]ilhao&k^p]eja`&bnki&
pda&ej`qopnu&sana&#jahu&cnkqj`&&
Sq^oamqajphu&pdau&sana&opkna &̀
]p&.31�C&qjpeh&]j]huva &̀

Ip&s]o&eilknp]jp&pk&okqn_a&bnqep%&

dan^&]j`&ole_a&o]ilhao&b nki&
ej`qopnu&l]npe_el]jpo&pd]p&sana&
lnkre`a &̀ej&pda&_kiian_e]hhu&
]r]eh]^ha&bkni&e&a&&d]nraopa`&
bnki&lh]jp]pekjo&kn&_kjpnkhha`&

seh`&d]nraop&qoejc&oaha_pa`&kn&
_hkj]hhu&lnkl]c]pa`&_qhper]no&&
%eo&ajoqna &̀pd]p&naoqhpo&
k^p]eja`&sana&^kpd&ej`e_]pera&
kb&ej`qopnu&lnk`q_po&_qnnajphu&

ej&bnqep%&dan^&]j`&ole_a&oqllhu&
]j`&]hok&ok&naoa]n_d&_]j&^a&
nalhe_]pa`&]j`&_kil]na`&ej&
bqpqna&opq`eao&

Lb_gc][fl [h^

k_[a_hml
Ujhaoo&kpdanseoa&op]pa`%&]hh&
_daie_]ho&]j`&op]j ]̀n ò&sepd&
pda&at_alpekj&kb&]jpdk_u]jejo&

sana&lqn_d]oa`&bnki&Seci].

Ah̀ ne_d&*Su`jau%&Aqopn]he]+&]j`&
sana&kb&]j]hupe_]h&kn&HPLC&

cn]`a&&Cu]je èj&4.chq_koè a%&
_u]je`ej&4.o]i^q^ekoe`a%&

_u]je`ej&4.nqpejkoe à%&]j`&
_u]je`ej&4%6.`echq_koe`a&sana&

lqn_d]oa`&bnki&Pkhuldajkho&
L]^kn]pkneao&AS&*H]j]raeaj%&

Nkns]u+&&Da.ekjeva &̀s]pan&s]o&
qoa &̀pdnkqcdkqp&&

Nqmk[]mcih i`

br^kijbcfc]

]igjinh^l
Tsk&dqj`na`&]j`&#bpu&ic&
kb&pda&lqhraneva`&o]ilhao&

sana&lh]_a`&ej&paop&pq^ao&]j`&
atpn]_pa &̀sepd&6&iL&kb&91'&

]mqakqo&iapd]jkh02&1'&HCh&*r0
r+&qj`an&jepnkcaj&]pikoldana&pk&

lnarajp&kte`]pekj&&%a&o]ilhao&
sana&okje_]pa`&bkn&21&iejqpao%&

_ajpnebqca &̀*21&iej%&6111&nli+%&
]j`&pda&oqlanj]p]jp&_khha_pa`&&&

%a&lahhap&s]o&na.atpn]_pa &̀psk&
ikna&peiao&&Ahemqkpo&kb&pda&
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_ki êja &̀oqlanj]p]jpo&*26&iL+&

sana&"]oda`&sepd&jepnkcaj&]j`&
opkna`&]p&1&6�C&qjpeh&]j]huva`&&
%a&atpn]_pekj&s]o&_]nnea`&kqp&

ej&pnelhe_]pa&bkn&a]_d&o]ilha&&
%a&]j]huoeo&s]o&_kj`q_pa &̀
sepdej&pdnaa& ]̀uo&

Nqmk[]mcih i` fcjijbcfc]

]igjinh^l
Tsk&dqj ǹa &̀ic&kb&pda&

lqhraneva`&o]ilhao&sana&lh]_a`&
ej&paop&pq^ao&]j`&atpn]_pa`&
sepd&21&iL&kb&_kh &̀]_apkja&&

%a&o]ilhao&sana&od]gaj&
bkn&31&iejqpao%&_ajpnebqca`&
*21&iej%&3611&nli+%&]j`&pda&

oqlanj]p]jpo&sana&_khha_pa &̀&%a&
lahhap&s]o&na.atpn]_pa &̀psk&ikna&
peiao&&Fnaodhu&lnal]na`&]hemqkpo&

kb&pda&_ki^eja`&oqlanj]p]jpo&
*41&iL+&sana&#hpana`&sepd&
24&ii&t&1&56&� i&PTFE&]j &̀

eiia`e]pahu&]j]huva`&&%a&
atpn]_pekj&s]o&_]nnea`&kqp&ej&
pnelhe_]pa&bkn&a]_d&o]ilha&

Jhmciqc^[hm m_lmcha

Xim[f jb_hifc]l

%a&Tkp]h&Pdajkhe_o&*kn&Fkhej.
Cek_]hpaq+&]oo]u&eo&qoa`&]o&

]&ia]oqna&kb&pkp]h&ldajkhe_&
_kilkqj`o&ej&j]pqn]h&lnk`q_po&&
%a&^]oe_&ia_d]jeoi&eo&]j&

kte`]pekj0na`q_pekj&na]_pekj&
^]oa &̀kj&]&oejcha&aha_pnkj&
pn]joban&&

%a&pkp]h&ldajkhe_&_kjpajp&
s]o&`apanieja &̀qoejc&pda&
Fkhej.Cek_]hpaq&]oo]u&[3\&&

Dehqpa`&atpn]_po&sana&`ena_phu&
]oo]ua`&]p&711&ji&sepd&c]hhe_&
]_e`&oanrejc&]o&]&op]j ]̀n`&&

%a&]j]huoeo&s]o&_kj`q_pa &̀ej&
pnelhe_]pa&]j`&pda&naoqhpo&sana&
_knna_pa &̀bkn&rep]iej&C&&Raoqhpo&

sana&atlnaooa`&]o&iehhecn]io&
kb&pkp]h&ldajkhe_o&*c]hhe_&]_è &
amqer]hajpo%&GAE+&lan&cn]i&

`nu&saecdp&*ic&GAE0c&DW+&&
Ma]oqnaiajpo&sana&`kja&ej&
ie_nklh]pao&qoejc&]&ie_nklh]pa&

na]`an&ik`ah&Mqhpeo_]j&RC%&
ranoekj&5&*L]^ouopaio%&Fejh]j`+&

klan]pa`&^u&pda&Dahp]Skbp4&
lnkcn]i&*Eheo]&Aj]huoeo&bkn&pda&
M]_ejpkod&sepd&ejpanbanaj_a&
bkn&pda&Mqhpeo_]j&Me_nklh]pa&

Ra]`ano%&BekMap]hhe_o%&Ij_&%&
2;;6+&

TVJL BTqra_h V[^c][f

J\lik\[h]_ L[j[]cmrC

[ll[r

%a&ORAC&]oo]u&eo&^]oa`&

kj&]&du`nkcaj&]pki&pn]joban&
na]_pekj&ia_d]jeoi&]j &̀
ar]hq]pao&pda&] êhepu&kb&o]ilha&
pk&o_]rajca&na]_pera&ktucaj&
ola_eao%&sde_d&eo&kja&kb&pda&

ikop&_kiikj&na]_pera&ktucaj&
ola_eao&cajan]pa`&ej&pda&dqi]j&
^k`u&&Ij&pdeo&]ola_p%&pda&
ORAC&]oo]u&nalnaoajpo&pda&

ikop&nahar]jp&ouopai&pk&dqi]j&
êkhkcu&[4\&&ORAC.H&na"a_po&

s]pan.okhq^ha&*dù nkldehe_+&
]jpekte`]jp&_]l]_epu&]j`&pda&

ORAC.L&na"a_po&pda&hele`.
okhq ĥa&*helkldehe_+&]jpekte`]jp&
_]l]_epu&&Hksaran%&ep&jaa`o&pk&
^a&iajpekja &̀pd]p&ORAC.L&
ia]oqnao&lna`kiej]jphu&pda&

]_perepu&kb&pk_kldankho%&]j`&`kao&
jkp&ia]oqna&pda&]jpekte`]jp&
]_perepu&kb&_]nkpajke`o%&oej_a&
_daie_]hhu&_]nkpajke ò&]na&jkp&

pda&_d]ej&^na]gejc&]jpekte ]̀jpo&
[5\&&ORAC.T&nalnaoajpo&pda&
oqi&kb&ORAC.H&]j`&&
ORAC.L&&

TVJLEP Bbr^kijbcfc]

]igjinh^lC

%a&]oo]u&s]o&_kj`q_pa`&

]__kn èjc&pk&Pnekn&CQ#?J&%&3116&
]j`&Oq&CQ#?J&%&3112=&[4%&6\&&
%a&o]ilhao&*ej&pnelhe_]pao+&
sana&ieta`&sepd&]&"qknao_aej&
*26&jM+&okhqpekj&]j`&]&

okhqpekj&kb&3%3~.]vk^eo.*3.
iapduhlnklekj]ie èja+&
`edu`nk_dhkne à&*AAPH%&
471&iM+&̂ kpd&ej&ldkold]pa&

^q$ana &̀o]heja&*PBS%&86&iM%&

lH&8&1+&&Bkpd&AAPH&]j &̀

PBS&^q$an&sana&s]nia &̀

pk&48�C&lnekn&pk&qoa&&%a&
"qknao_aj_a&s]o&na_kǹ a &̀qjpeh&

ep&na]_da`&vank&*at_ep]pekj&

s]rahajcpd&5;6&ji%&aieooekj&

s]rahajcpd&626&ji+&ej&]&V]ne]j&

C]nu&E_heloa&Fhqknao_aj_a&

Sla_pnkldkpkiapan&amqella &̀
sepd&]j&]qpki]pe_&pdanikop]pe_&

]qpk_ahh&dkh`an&]p&48&�C&&

A&_]he^n]pekj&_qnra&s]o&

_kjopnq_pa`&`]ehu&^u&lhkppejc&

pda&_]h_qh]pa`&̀ e$anaj_ao&kb&
]na]&qj`an&pda&"qknao_aej&

`a_]u&_qnra&^apsaaj&pda& ĥ]jg&

]j &̀pda&o]ilha&bkn&]&oaneao&kb&

op]j`]n`o&kb&Tnkhkt&okhqpekjo&

ej&pda&n]jca&kb&7&36&.&86&� c0L&&&
%a&naoqhpo&sana&atlnaooa &̀]o&

� ikh&Tnkhkt&amqer]hajpo&lan&211&

cn]i& ǹu&saecdp&*� ikh&Tnkhkt&

Em&0211c&DW+&

TVJLER Bfcjijbcfc]

]igjinh^lC

Ahh&pda&na]cajpo&sana&lnal]na &̀
qoejc&86&iMkh&ldkold]pa&

^q$an&*lH&8&5+&]o&`ao_ne^a`&

bkn&pda&ORAC.H&]oo]u&&

A__kǹ ejc&pk&Hq]jc&CQ#?J&%&

3113&[5\&o]ilhao&]j`&Tnkhkt&
op]j`]n`o&sana&i]`a&ej&8'&

*s0r+&n]j`kihu&iapduh]pa &̀

%._u_hk`atpnej&*RMCD+&

okhrajp&pk&ajoqna&okhq êhepu&kb&

pda&helkldehe_&]jpektè ]jp&ej&
pda&na]_pekj&ietpqna&&%a&8'&

RMCD&okhrajp&s]o&i] à&ej&]&

61'&]_apkja.s]pan&ietpqna&*r0

r+&]j`&s]o&od]gaj&bkn&2&dkqn&]p&

nkki&pailan]pqna&kj&]j&kn^ep]h&
od]gan&]p&311nli&lnekn&pk&qoa&&

%a&o]ilha&okhqpekj&s]o&

na]`u&bkn&]j]huoeo&]bpan&bqnpdan&

`ehqpekj&sepd&8'&RMCD&&%a&

ia]oqnaiajpo&sana&_kj`q_pa &̀

]o&̀ ao_ne^a`&bkn&pda&ORAC.H&
iapdk &̀



&

OVJU BO_kkc] V_^n]cha

Jhmciqc^[hm Uip_kC [ll[r

%a&FRAP&]oo]u&ia]oqnao&
pda&pkp]h&_kj_ajpn]pekj&kb&
na`kt.]_pera&_kilkqj ò&&Ip&

eo&̂ ]oa`&kj&banne_&pk&bannkqo&
ekj&na`q_pekj&pdnkqcd&]&oejcha&
aha_pnkj&pn]joban&ia_d]jeoi&]p&
hks&lH&]j &̀ia]oqnao&jkp&kjhu&
]jpekte`]jpo&pd]p&]na&]^ha&pk&

o_]rajca&bnaa&ktucaj&n]`e_]ho&
^qp&]hok&kpdan&na`kt.]_pera&
_kilkqj`o&&

Ip&eo&atla_pa`&pdeo&]oo]u&
_]lpqnao&pda&sdkha&japskng&

kb&]jpekte ]̀jpo&sepd&`e$anajp&
_daie_]h&lnklanpeao&sde_d&
_kklan]pa&ej&]j&ejpacn]pa`&
i]jjan&ej&pda&lh]jp&_ahh&]j`&

iecdp&^a&jaa`a`&̂ u&dqi]jo&
bkn&lnklan&lnkpa_pekj&]c]ejop&
kte`]pera&`]i]ca&&Ra_ajphu%&pdeo&
]oo]u&s]o&oaha_pa`&pk&ar]hq]pa&
pda&_kjpajp&kb&]jpekte ]̀jpo&ej&

2224&bkk`o&_kjoqia`&ej&pda&
Ujepa`&Sp]pao&[7\&

%a&]oo]u&s]o&_kj`q_pa &̀
]__kn èjc&pk&Bajvea&]j &̀
Spn]ej&*2;;7+&[8\&sepd&iejkn&

ik`e#_]pekjo&&%enpu&� L&kb&
s]pan&]j`&21&� L&atpn]_po&sana&
ieta`&sepd&]&311&� L&FRAP&
na]cajp&_kjoeopejc&kb&banne_&

_dhkne`a&]j`&3%5%7.pnelune ùh.
P.pne]veja&[TPTZ\&&%a&
]^okn^]j_a&s]o&ia]oqna`&]bpan&
5&iej&]p&711&ji&&%a&na`q_ejc&
_]l]_epu&s]o&_]h_qh]pa`&qoejc&

pda&]^okn^]j_a&̀ e$anaj_a&
^apsaaj&o]ilha&]j`& ĥ]jg&]j`&]&
bqnpdan&l]n]hhah&Fa*II+&op]j`]ǹ &
okhqpekj&&

Raoqhpo&sana&atlnaooa`&]o&

ie_nkikhao&kb&Fa3, &lan&cn]i&
`nu&saecdp&*� ikh&Fa3,0c&DW+&&
Ma]oqnaiajpo&*ej&pnelhe_]pao+&
sana&`kja&ej&ie_nklh]pao&
qoejc&]&ie_nklh]pa&na]`an&

ik`ah&Mqhpeo_]j&RC%&ranoekj&
5&*L]^ouopaio%&Fejh]j`+&
klan]pa`&^u&pda&Dahp]Skbp4&
lnkcn]i&*Eheo]&Aj]huoeo&bkn&pda&

M]_ejpkod&sepd&ejpanbanaj_a&

bkn&pda&Mqhpeo_]j&Me_nklh]pa&
Ra]`ano%&BekMap]hhe_o%&Ij_&%&
2;;6+&

Jh[frlcl i` jb_hifc]

]igjinh^l \r PURLE

MJM [h^ RLE UMJE
SWGSW

PURL [h[frlcl

Qq]jpe#_]pekj&kb&ldajkhe_&
_kilkqj`o&ej&atpn]_po&

s]o&_]nnea`&kqp&qoejc&]&
Hecd&Panbkni]j_a&Lemqè &
Cdnki]pkcn]ldu&ouopai&pd]p&
_kjoeopa &̀kb&psk&LC.21AD&

lqilo%&]&SPD.M21A& èk à&
]nn]u&̀ apa_pkn%&]&CTO.21AS&
_khqij&kraj%&]&DGU.23A&
`ac]ooan%&]&SIL.21AD&]qpk.

ejfa_pkn%&]&SCL.21A&ouopai&
_kjpnkhhan&*Sdei]`vq&Ck&%&
Kukpk%&J]l]j+&amqella`&sepd&
]&361&t&5&7&ii&e&`&&]j`&]&

6&Z&Lqj]&C29*3+&_khqij&
*Pdajkiajat+&&

%a&bkhhksejc&okhrajpo&ej&
s]pan&sepd&]&"ks&n]pa&kb&2&1&

iL0iej&sana&qoa`<&A%&1&6'&
Tne"kqnk]_ape_&]_e`&*TFA+&ej&
s]pan&]j`&B%&;6'&]_apkjepneha&
]j`&1&6'&TFA&ej&s]pan&&%a&

ahqpekj&lnk#ha&s]o&]&heja]n&
cn] èajp&ahqpekj&bkn&B&kb&21'&
kran&21&iejqpao&bkhhksa`&^u&

]j&ej_na]oa&pk&61'&kran&56&
iej%&]j &̀pdaj&pk&91'&kran&26&
iejqpao&&

%a&_khqij&s]o&s]oda`&

sepd&211'&okhrajp&B&bkn&21&
iejqpao&&Aj]hupe_]h&HPLC&
s]o&nqj&]p&36�C&]j`&ikjepkna &̀
]p&391&*dù nktu^ajvke_&

]_e`o&]j`&"]r]jkho+%&437&
*du`nktu_ejj]ie_&]_e`o%&
opeh^ajao+%&481&*"]rkjkho+&
]j`&631&ji&*]jpdk_u]jejo+&&

Hu`nktû ajvke_&]_e`o&]j`&
"]r]jkho&sana&mq]jpe#a`&]o&
c]hhe_&]_e`&amqer]hajpo&*GA&
Em&+%&_ejj]ie_&]_e`o&sana&

mq]jpe#a`&]o&_dhknkcaje_&

]_e`&amqer]hajpo&*CHA&Em&+%&
"]rkjkho&]j`&opeh^ajo&sana&

mq]jpe#a`&]o&nqpej&amqer]hajpo&

*R&Em&+&]j`&]jpdk_u]jej&
_kilkqj`o&sana&mq]jpe#a`&]o&

_u]je`ej&4.chq_koe`a&amqer]hajpo&
*C4G&Em&+&&%a&naoqhpo&]na&

lnaoajpa &̀lan&cn]i&kb&`nu&

saecdp&*a&c&&ic&C4G&Em0c&
DW+&&

RLEUMJESWGSW [h[frlcl

LC.PDA.MS0MS&]j]huoeo&s]o&
_]nnea &̀kqp&kj&]&Qq]jpqi&pnelha&

op]ca&mq] ǹqlkha&*TSQ+&i]oo&
ola_pnkiapan&*%anikFejjec]j%&

NSW%&Aqopn]he]+&amqella`&

sepd&]&mq]panj]nu&okhrajp&
`aheranu&ouopai%&]&_khqij&kraj%&

]&ldkpk.`ek`a&]nn]u&`apa_pkn&
]j &̀]j&]qpko]ilhan&&Aj&]hemqkp&

*31&� h+&bnki&a]_d&atpn]_p&s]o&

_dnki]pkcn]lda`&kj&]&Lqj]&
C

29
*3+&]j]hupe_]h&_khqij&*261&

ii&t&3&2&ii%&6&� i&l]npe_ha&
oeva+%&*Pdajkiajat%&NSW%&

Aqopn]he]+%&sde_d&s]o&da]pa`&pk&

41�C&ej&]j&kraj&&

%a&ik êha&ld]oa&_kjoeopa`&

kb&1&6'&bknie_&]_è &ej&s]pan&

*A+&]j`&1&6'&bknie_&]_e`&ej&
]_apkjepneha&*B+&]p&pda&n]pa&kb&

331&� L0iej&&A&heja]n&cn] èajp&
s]o&qoa`&*1'&B&pk&211'&B&kran&

51&iej+&&Ikjo&sana&cajan]pa`&

qoejc&]j&aha_pnkoln]u&okqn_a&ej&
pda&lkoepera&kn&jac]pera&ik`a&

qj`an&_kj`epekjo&oap&bkhhksejc&
klpeieo]pekj&qoejc&okhqpekjo&

kb&_u]je èj.4.chq_koe`a%&

_dhknkcaje_&]_e`&]j`&nqpej&&

%a&PDA&s]o&ikjepknejc&

oecj]ho&]p&631%&481%&431&]j`&391&
ji&&&MS&atlaneiajpo&ej&pda&bqhh&

o_]j&*lna_qnokn&]j`&lnk`q_p.

ola_e#_+&]j`&pda&oaha_pa`&
na]_pekj&ikjepknejc&*SRM+&

ik`a&sana&_]nnea`&kqp&&&



'

Jh[frlcl i` fcjijbcfc]

]igjinh^l \r PURLE
MJM [h^ PURLEOM
Qq]jpe#_]pekj&]j`&
e àjpe#_]pekj&kb&helkldehe_&
_kilkqj`o&s]o&_]nnea`&kqp&
qoejc&]&HPLC&ouopai&pd]p&

_kjoeopa &̀kb&psk&LC.21AD&
lqilo%&]&SPD.M21A&̀ ek à&
]nn]u&̀ apa_pkn%&]&RF.21AXL&
"qknao_aj_a&`apa_pkn%&]&CTO.

21AS&_khqij&kraj%&]&DGU.
23A&`ac]ooan%&]&SIL.21AD&
]qpk.ejfa_pkn&]j`&]&SCL.21A&
ouopai&_kjpnkhhan&*Sdei]`vq&

Ck&%&Kukpk%&J]l]j+&

%a&ik êha&ld]oa&_kjoeopa &̀kb&
iapd]jkh%&iapduh&panp.^qpuh&
apdan&]j &̀s]pan&ej&lnklknpekjo<&

92<26<5&*Skhrajp&A+&]j &̀7<;1<5&
*Skhrajp&B+&&%a&_kilkqj`o&
sana&`apa_pa`&sepd&pda&dahl&
kb&]&YMC&C]nkpajke`&*C41%&
5&7t631ii%&6� +&_khqij&&Fkn&

pda&]j]huoeo&kb&pk_kldankho&
*ej_hq`ejc&rep]iej&E+%&pda&
`apa_pekj&s]o&_]nnea`&kqp&]p&
3;1&ji&sepd&]&"ks&n]pa&kb&2&1&

ih0iej&&%a&ahqpekj&lnk#ha&s]o&
1&pk&31&'&B&kran&21&iejqpao%&
bkhhksa`&^u&]j&ej_na]oa&pk&211'&
kran&#ra&&iejqpao&]j`&eok_n]pe_&

nqj&kb&211'&B&kran&pda&jatp&6&
iejqpao&&&

Dapa_pekj&kb&pk_kldankho&
s]o&_]nnea`&kqp&qoejc&]&

"qknao_aj_a&`apa_pkn&RF.
21AXL&&%a&`apa_pekj&kb&]hh&
kpdan&_]nkpajke`o&s]o&_]nnea`&
kqp&]p&556&ji&sepd&]&"ks&
n]pa&kb&2&6&ih&0&iej&&%a&

ahqpekj&lnk#ha&s]o&1&pk&211'&
B&kran&26&iejqpao%&bkhhksa`&
^u&21&iejqpao&kb&]j&eok_n]pe_&
nqj&kb&211'&B&&C]he^n]pekj&

_qnrao&sana&lnal]na`&bkn&
aecdp&op]j`]n`o<&"&pk_kldankh%&
#&pk_kldankh%&&&pk_kldankh%&
%&_]nkpaja%&_dhknklduhh&]%&

_dhknklduhh& %̂&hu_klaja&
]j`&hqpaej&&%a&okhqpekjo&kb&
pk_kldankho&]j`&%._]nkpaja&
op]j`]n`o&sana&lnal]na`&ej&

]_apkja=&hqpaej%&_dhknklduhh&]&

]j`&̂ %&sana&`eookhra`&ej&okhrajp&
A&*92'&MaOH%&26'&MTBE%&

5'&H3O+%&]j &̀hu_klaja&s]o&
`eookhra &̀ej&_dhknkbkni&&

Lelkldehe_&_kilkqj ò&ej&

j]pera&bnqepo&sana&è ajpe#a`&
^u&_kil]nejc&pda&napajpekj&

peia&]j &̀_d]n]_paneope_&UV.
VIS&ola_pn]&sepd&]hh&]r]eh]^ha&

op]j`]ǹ o&&%a&naoqhpo%&
^]oa`&kj&pdnaa&ej`alaj`ajp&

ia]oqnaiajpo%&sana&mq]jpe#a`&
qoejc&_]he^n]pekj&_qnrao&]j`&

_]h_qh]pa`&]o&iehhecn]io&lan&
211c&`nu&saecdp&*ic0211c&
DW+&&%a&heiepo&kb&`apa_pekj&

sana&26&1&� c0ih&bkn&".
pk_kldankh%&#.pk_kldankh&]j`&

hu_klaja%&]j`&4&;&� c0ih&bkn&%.
_]nkpaja%&hqpaej%&_dhknklduhh&]%&

_dhknklduhh&^&]j`&&.pk_kldankh&

Jh[frlcl i` ocm[gchl

Nqmk[]mcih [h^ [h[frlcl i`

Ycm[gch L

Vep]iej&C&s]o&atpn]_pa`&
bnki&lks àna`&o]ilhao&]j`&
op] êheoa`&qoejc&5&6'&iap].

ldkoldkne_&]_e &̀]__kn`ejc&pk&
V]vmqav.O`anev&CQ#?J&&*2;;5+&

[9\&&Febpu&ic&kb&o]ilhao&sana&
ieta &̀sepd&2611&� L&kb&5&6'&

i.H4PO5%&rknpata`&]j &̀
okje_]pa`&bkn&#ra&&iejqpaopk&

ajd]j_a&pda&atpn]_pekj&lnk_aoo&&
Sq^oamqajphu%&pda&o]ilhao&sana&
_ajpnebqca &̀*6&iej&23111nli+&

pk&naikra&okhe`&l]npe_hao&&%a&
oqlanj]p]jpo&sana&_khha_pa`&]j`&

pda&atpn]_pekj&s]o&nala]pa`&psk&
ikna&peiao&&%a&oqlanj]p]jpo&

sana&lkkha`&pkcapdan&*5&6&iL+&&
%a&atpn]_po&sana&lnal]na`&]j`&

]j]huoa`&ej&pnelhe_]pa&&

Ralnaoajp]pera&o]ilhao&*21&� L%&

pdnaa&nalhe_]pao+&sana&ejfa_pa`&
ejpk&]&HPLC&&%a&HPLC&
ouopai&_kjoeopa &̀kb&psk&LC.

21AD&lqilo%&]&SPD.M21A&
`ek à&]nn]u&`apa_pkn%&]&CTO.

21AS&_khqij&kraj%&]&DGU.

23A&`ac]ooan%&]&SIL.21AD&
]qpk.ejfa_pkn&]j`&]&SCL.21A&

ouopai&_kjpnkhhan&*Sdei]`vq&

Ck&%&Kukpk%&J]l]j+&amqella`&
sepd&]&Lqj]&*4� &C29*3+%&5&7&t&

361&ii%&Pdajkiajat%&USA+&
_khqij&&Aj]hupe_]h&HPLC&s]o&

nqj&]p&36�C&]j`&ikjepkna`&]p&
326&]j`&356ji&&

Vep]iej&C&s]o&ahqpa`&qj`an&

eok_n]pe_&_kj`epekjo&qoejc&s]pan&
]_e`e#a`&sepd&oqhldqne_&]_e`&pk&

lH&3&3&bkhhksejc&pda&iapdk`&
kb&V]vmqav.O`anev&CQ#?J&&[9\&&

Dapa_pekj&s]o&_]nnea`&kqp&]p&

356&ji&]p&]&"ks&n]pa&kb&2&1&
iL0iej&&Ao_kn^e_&]_e`&s]o&

e`ajpe#a`&^u&_kil]nejc&pda&
napajpekj&peia&]j`&_d]n]_paneope_&

UV.VIS&ola_pn]&sepd&pdkoa&
kb&oujpdape_&L.]o_kn̂ e_&]_e`&

*Ao_kn ê_&A_e`%&Seci]%&C]p&

Nk&L.1389+&&%a&naoqhpo&sana&
mq]jpe#a`&qoejc&]j&L.]o_kn^e_&

]_e`&_]he^n]pekj&_qnra&]j`&
_]h_qh]pa`&]o&ie_nkikhao&lan&

iL&*� ikh0iL+&&%a&heiep&kb&

`apa_pekj&s]o&21.7c0iL&*2&qc0
iL+&&

Nqmk[]mcih [h^ [h[frlcl i`

Ycm[gch N ]igjinh^l

Saa&Etpn]_pekj&]j`&]j]huoeo&kb&

helkldehe_&_kilkqj ò&

Nqmk[]mcih [h^ [h[frlcl i`

`if[m_

%a&&haraho&kb&bkh]pa&sana&

`apanieja &̀qoejc&]j&ajvuia&
eiiqjk]oo]u&bkn&pda&

mq]jpep]pera&]j]huoeo&kb&bkhe_&
]_e`%&Re`]o_naaj� F]op&Fkhe_&

A_e &̀*Anp&Nk&&R4314+&bnki&R.
Bekld]ni&Gi^H&*D]niop]`p%&

Gani]ju+&&%a& àpa_pekj&heiep&

s]o&2� c0gc&DW&&%a&naoqhpo&
]na&lnaoajpa`&]o&� c&pkp]h&bkh]pa&

lan&211c&̀ nu&saecdp&*� c0211c&
DW+&



(

Jh[frlcl i` gch_k[fl
Mqhpe&ahaiajp&]j]huoeo&d]o&^aaj&
lanbknia`&kj&`nu&lks`ano&kb&
bnqepo%&dan^o&]j &̀ole_ao&qoejc&

]j&Ij`q_perahu&Ckqlha &̀Ph]oi]&
� &M]oo&Sla_pnkiapan&*ICP.
MS+&pd]p&_ki^ejao&]&decd.
pailan]pqna&ICP&okqn_a&sepd&
]&i]oo&ola_pnkiapan&&%a&ICP&

okqn_a&_kjranpo&pda&]pkio&kb&pda&
ahaiajpo&ej&pda&o]ilha&pk&ekjo&&
%aoa&ekjo&]na&pdaj&oal]n]pa`&
]j`&`apa_pa`&^u&pda&i]oo&
ola_pnkiapan&&

Fkn&]j]huoeo&kb&]hh&pda&
ahaiajpo&pda&o]ilhao&sana&
saecda`&*w361ic+&ejpk&86ih&
ch]oo&̀ ecaopekj&pq^ao&pdaj&
`ecaopa &̀ej&6ih&kb&_kj_ajpn]pa`&
HNO

4
&&Abpan&̀ ecaopekj&pda&

o]ilhao&sana&̀ ehqpa &̀pk&36ih&
sepd&qhpn]lqna&H

3
O&pdaj&

]j]huoa &̀^u&ICP.MS&&%a&
naoqhpo&]na&atlnaooa`&ej&� c0cDW&
*lli+&

W|w�s b� �� zs w| tz� �v

as{}| W�~s| t �� w� }| ��ss
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S]ilhao&ar]hq]pa`&sepdej&pdeo&
lnkfa_p&b]hh&ejpk&psk&_]packneao<&

dan̂ 0ole_a%&]j`

bnqep&&

%a&�dan^0ole_a�&_]packnu&
_kilneoa &̀kb<&

T]oi]jje]&Pallan&
*La]rao&]j`&Banneao+

Ajeoa&Munpha

Laikj&Munpha

Bqod&Tki]pk

W]pphaoaa`&&

%a&�bnqep�&_]packnu&ej_hq à`<

Aqopn]he]j&Daoanp&Leia

K]g]`q&Phqi

Laikj&Aolaj

psk&ola_eao&kb&D]re`okj~o&
Phqi� /?SGBPMLG?#NOROGCLP&
]j &̀/?SGBPMLG?#HCOPCV?L?

Qq]j`kjc

Re^annu&

Jhmciqc^[hm ][j[]cmr
Ajpekte`]jpo&]na&pda&_kilkqj`o&
kb&kqn&`eap&pd]p&na`q_a&kte`]pera&

opnaoo&ej&pda&^k ù&&Ote`]pera&
opnaoo&k__qno&]o&]&naoqhp&kb&
]__qiqh]pekj&]j`&]_pekj&kb&bnaa&
n]`e_]ho%&cajan]pa &̀]o&^u.lnk`q_po&

kb&jkni]h&]j`&aooajpe]h&iap]^khe_&
na]_pekjo&]j`&pdnkqcd&atlkoqna&
pk&ajrenkjiajp]h&b]_pkno&*a&c&&

_ec]nappa&oikga%&lkhhqp]jpo%&
atlkoqna&pk&ekjevejc&n]`e]pekj%&
ejba_pekjo+&&%a&bnaa&n]`e_]ho&*kn&
na]_pera&ktucaj&ola_eao%&ROS+&

]na&ikha_qhao&kb&ktucaj&*kn&
jepne_&kte`a+&sepd&]j&qjl]ena`&
aha_pnkj&&%eo&aha_pnkj&i]gao&pda&

�

�

�

�

�

�

�

�

�

�

�

�

�

ikha_qha&aha_pne_]hhu&_d]nca &̀&

%a&_d]nca`&ikha_qha&ejpan]_po&
sepd&pda&ja]naop&helè o%&lnkpaejo&

]j`&DNA&]j`&̀ ]i]cao&pdai&&

%eo&̀ ]i]ca&_kjpne^qpao&pk&pda&

cajan]h&̀ a_heja&ej&pda&klpeiqi&
^k`u&bqj_pekjo&&Ip&eo&_kiikjhu&

^aheara`&pk&_kjpne^qpa&pk&pda&

�]caejc&lnk_aoo� &&Ip&i]u&]hok&

ha]`&pk&kte`]pera&opnaoo&ia`e]pa`&
`eoa]oao&*Ahvdaeian~o& èoa]oa%&

]qpkeiiqja&]j`&_]ǹ ekr]o_qh]n&

`eoa]oa%&_]j_an%&_]p]n]_pkcajaoeo%&

`e]^apao%&i]_qh]n& àcajan]pekj%&
ap_&+&&

Lksan&haraho&kb&kte ]̀pera&opnaoo&

i]u&na`q_a&pda&lnk^]^ehepu&kb&

k__qnnaj_a&kb&pdaoa&`eoa]oao&]p&

h]pan&op]cao&ej&heba&&Pnarajpejc&
kn&na`q_ejc&pda&kte`]pera&opnaoo&

i]u&naoqhp&ej&]&da]hpdean&kh`&]ca&&

%a&i]fkn&okqn_a&kb&]jpektè ]jpo&

lnarajpejc&kqn&^k`eao&bnki&
kte ]̀pera&opnaoo&eo&bkk`&&

%anabkna%&pda&lnaoaj_a&kb&

]jpekte ]̀jpo&ej&pda& èap&d]o&

pda&ikop&_kj_hqoera&nkha&ej&pda&
lnarajpekj0`ah]uejc&kb&kte`]pera&

opnaoo&ia`e]pa`&̀ eoa]oao&

Nk&oejcha&]oo]u&d]o&qjerano]h&

]__alp]j_a&]o&]&ia]oqna&kb&
]jpekte ]̀jp&_]l]_epu&ej&bkk`o&&&

A&r]neapu&kb&_kilkqj ò&

atde êp&]jpekte ]̀jp&]_perepu&

aepdan& èna_phu&kn&_kjpne^qpa&pk&
ep%&ok&]&r]neapu&kb&]oo]uo&d]ra&

^aaj&`arahkla %̀&lkpajpe]hhu&

bk_qooejc&kj&`e$anajp&p]ncapo&

]j`&ia_d]jeoio&&Ij&pdeo&

ar]hq]pekj&psk&ejpanj]pekj]hhu&
na_kiiaj`a`&]oo]uo&d]ra&

^aaj&qoa`<&pda&ktucaj&n]`e_]h&

/4AC;BA!!
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]^okn^]j_a&_]l]_epu&*ORAC+&

]oo]u%&pd]p&nalnaoajpo&pda&ikop&
nahar]jp&ouopai&pk&dqi]j&
êkhkcu&]j`&pda&banne_&na`q_ejc&

] êhepu&kb&lh]oi]&*FRAP+&
]oo]u&[4\&

%a&naoqhpo&kb&]jpekte`]jp&paopejc&

kj&j]pera&dan^o%&ole_ao&]j`&bnqepo&
]na&lnaoajpa`&ej&T]^ha&2%&Fecqna&
2&]j &̀Fecqna&3&&

Wepdej&pda&dan^0ole_a&_]packnu%&
T]oi]jje]&Pallan&La]b%&Ajeoa&
Munpha&]j &̀Laikj&Munpha&

atde^epa`&pda&decdaop&ktucaj&
n]`e_]h&]^okn^]j_a&_]l]_epu&
sde_d&at_aa`a`&3&6&pk&5&1&peiao&

pda&]_perepu&kb&T]oi]jje]&Pallan&
Bannu&]j`&Bqod&Tki]pk&]j`&

52&pk&77&peiao&pda&]_perepu&kb&
W]pphaoaa`&*T] ĥa&2=&ORAC.T+&&

Wepd&pda&at_alpekj&kb&Laikj&

Munpha%&pda&i]ej&okqn_a&kb&
]jpekte`]jp&_]l]_epu&ej&pdaoa&
okqn_ao&s]o&pda&du ǹkldehe_&

bn]_pekj<&97'&]j`&;6'&bkn&
T]oi]jje]&Pallan&La]b&]j`&
Ajeoa&Munpha%&naola_perahu&

*T]^ha&2=&Fecqna&2+&&

Ij&pda&_]oa&kb&Laikj&Munpha%&
pda&dù nkldehe_&bn]_pekj&

_kjpne^qpa`&67&3'&]j &̀helkldehe_&
bn]_pekj&56&9'&pk&pda&pkp]h&
ktucaj&n]`e_]h&]^okn^]j_a&

_]l]_epu&&%a&decd&r]hqao&
kb&ORAC.L&]na&̀ qa&pk&pda&
lnaoaj_a&ej&Laikj&Munpha&kb&]j&

aooajpe]h&keh&*ikjkpanlaja&_epn]h+&
pd]p&`eolh]uo&]&decd&]jpekte`]jp&

_]l]_epu&[;\&&

%a&_kjpne^qpekj&kb&pda&
helkldehe_&bn]_pekj&pk&pda&pkp]h&

ktucaj&n]`e_]h&]^okn^]j_a&
_]l]_epu&ej&T]oi]jje]&Pallan&
La]b&s]o&25&1'%&]j`&ej&

T]oi]jje]&Pallan&Bannu&s]o&
29&6'&

%a&o]ia&pdnaa&o]ilhao&

*T]oi]jje]&Pallan&La]b%&Ajeoa&
Munpha&]j &̀Laikj&Munpha+&
atde^epa`&oqlanekn&]jpekte`]jp&

1 611 2111 2611 3111 3611 4111 4611 5111 5611
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Vcuo cpkcp!rgrrgt!ngch
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fx j{fqzfyji ns ymj ^`RT fxxf~

_]l]_epu&pk&pda&Bhqa^annu&

_kjpnkh&ej&pda&FRAP&]oo]u&
ej&pda&bkhhksejc&kn`an<&Ajeoa&

Munpha&>&T]oi]jje]&Pallan&
La]b&>&Laikj&Munpha&&%a&

haraho&kb&pdaen&]jpekte ]̀jp&
_]l]_epu&at_aa`a`&5.8&peiao&pda&
_]l]_epu&kb&T]oi]jje]&Pallan&

Bannu&]j &̀pda&Bhqa^annu&_kjpnkh%&
21.7&peiao&pda&]jpekte`]jp&

_]l]_epu&kb&Bqod&Tki]pk&]j &̀
231.7;&peiao&pda&]jpekte`]jp&

_]l]_epu&kb&W]pphaoaa &̀*T]^ha&2=&
Fecqna&3+&

Aikjc&pda&ar]hq]pa`&

b nqepo%&K]g]`q&Phqi&]j`&
Qq]j`kjc&atde^epa`&oqlanekn&

ktucaj&n]`e_]h&]^okn^]j_a&
_]l]_epu&*ORAC.T+&pd]p&

s]o%&naola_perahu%&6&8&]j`&5&7&
� &bkh &̀kb&pd]p&kb&pda&Bhqa^annu&
_kjpnkh&*T] ĥa&2%&Fecqna&2+&&

%a&dù nkldehe_&bn]_pekjo&
_kjpne^qpa`&ej&;9&1'&pk&pda&

pkp]h&ktucaj&n]`e_]h&]^okn̂ ]j_a&
_]l]_epu&kb&Qq]j`kjc%&^qp&

kjhu&ej&84&6'&ej&pda&_]oa&kb&
K]g]`q&Phqi&&%a&ktucaj&

!
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Wnlzwj IH Rsynt}nifsy hfufhny~ tk sfyn{j Rzxywfqnfs kwznyxF mjwgx fsi xunhjx

fx j{fqzfyji ns ymj W`R_ fxxf~
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n]`e_]h&]^okn^]j_a&_]l]_epu&kb&
Qqaajoh]j`~o&D]re òkj~o&Phqi&

*/&#NOROGCLP+&]j`&Laikj&Aolaj&
s]o&3&8.bkh &̀kb&pd]p&kb&pda&
Bhqa^annu&_kjpnkh&*ORAC.T=&
T]^ha&2+&&%aoa&psk&_nklo&sana&
_hkoahu&bkhhksa`&^u&pda&NSW&

D]re`okj~o&Phqi&*/&#HCOPCV?L?+&
]j`&Rê annu%&sepd&]llnktei]pahu&
3.peiao&decdan&ktucaj&n]`e_]h&
]^okn^]j_a&_]l]_epu&pd]j&
Bhqa^annu&&Aqopn]he]j&Daoanp&

Leia&̀ eolh]ua`&pda&hksaop&
_]l]_epu&]p&68'&kb&pd]p&kb&
pda&Bhqa^annu&_kjpnkh&&%a&
_kjpne^qpekj&kb&_kilkqj ò&
lnaoajp&ej&pda&du ǹkldehe_&

bn]_pekjo&kb&pdaoa&b nqepo&s]o&
93&5'&bkn&/&#NOROGCLP%&82&1'&
bkn&Laikj&Aolaj%&87&3'&bkn&/&#
HCOPCV?L?&]j`&7;&3'&bkn&Re^annu&
*Fecqna&2+&

Ij&pda&FRAP&]oo]u&K]g]`q&
Phqi&`eolh]ua`&]j&kqpop]j`ejc&
pkp]h&na`q_ejc&_]l]_epu&kb&
5143&6&� ikh&Fa, 30cDW&*T]^ha&
2=&Fecqna&3+&pd]p&s]o&21&6.

bkh &̀kb&pd]p&kb&pda&Bhqa^annu&
_kjpnkh&&Ip&s]o&bkhhksa`&^u&
D]re`okj~o&Phqio&*/&#NOROGCLP&
]j`&/&#HCOPCV?L?+%&Qq]j`kjc%&
Bhqa^annu&]j`&Re^annu&sepd&

pkp]h&na`q_ejc&_]l]_epeao&sepdej&
pda&n]jca&kb&781&8&pk&488&1&

� ikh&Fa, 30cDW&&Ckjoeopajp&
sepd&pda&naoqhpo&k p̂]eja`&ej&
pda&ORAC&]oo]u%&pda&hksaop&
]jpekte`]jp&_]l]_epu&qoejc&
pda&FRAP&]oo]u&s]o&sepd&

Aqopn]he]j&Daoanp&Leia&

Rah]perahu&decd&]jpekte`]jp&
]_perepu&d]o&^aaj&̀ apa_pa &̀
ej&pda&helkldehe_&bn]_pekjo&kb&
j]pera&bnqepo&[a&c&&K]g]`q&

Phqi&*37&6'+%&Laikj&Aolaj&
*39&9'+%&Re^annu&*41&8'+%&
D]re`okj~o&Phqi&*/&#NOROGCLP&&
28&7'&]j &̀/&#HCOPCV?L?&
34&9'+%&Aqopn]he]j&Daoanp&

Leia&*31&;'+\&]j`&dan̂ o&]j`&
ole_ao&[T]oi]jje]&Pallan&
La]b&*25&1'+%&T]oi]jje]&
Pallan&Bannu&*29&6'+&]j`&
Laikj&Munpha&*54&8'+\&

*T]^ha&2=&Fecqna&2+&&Lelkldehe_&
_kilkqj`o&oq_d&]o&rep]iej&
E%&_]nkpajke`o&kn&_dhknklduhh&
]na&pda&lkooe ĥa&okqn_a&kb&pdeo&
]_perepu&&Ij&pda&_]oa&kb&pda&

Bhqa^annu&_kjpnkh%&pda&i]fkn&
okqn_a&kb&]jpekte`]jp&]_perepu&
eo&sepdej&pda&dù nkldehe_&
bn]_pekj&*;;&6'+&&Seieh]nhu&decd&
]_perepeao&sepdej&pda&du`nkldehe_&

bn]_pekjo&sana&nalknpa`&bkn&
]llha&*;;&3'+%&_n]j^annu&

*;8&;'+%&cn]la&*211'+%&lhqi&
*;;&8'+%&kn]jca&*;9&2'+%&
knac]jk&*211'+%&]j`&lkp]pkao&
*;9&4'+[21\&

Ujhega&dù nkldehe_&]jpekte ]̀jpo%&

sde_d&`k&jkp&]__qiqh]pa&ej&
pda&^k`u&]j`&]na&at_napa &̀ej&
qneja%&helkldehe_&]jpekte`]jpo&
lajapn]pa&pda&helklnkpaej&
_ahh&iai^n]ja&ikna&a]oehu&

]j &̀pdanabkna&na]_d&]&decdan&
harah&kb&̂ ek]r]eh] êhepu&[22\&&
%a&lnaoaj_a&kb&]jpekte ]̀jp&
_kilkqj`o&pd]p&]na&]_pera&ej&
^kpd&pda&du ǹkldehe_&]j &̀pda&

helkldehe_&ajrenkjiajp%&sepdej&
pda&o]ia&bkk`&okqn_a%&i]u&
lnkre à&ikna&_kilnadajoera&
lnkpa_pekj&bnki&kte`]pera&opnaoo&&
Sq^oamqajphu&pdeo&i]u&naoqhp&

ej&decdan&haraho&kb&lnkpa_pekj&
bnki&ROS&]j &̀lkooe^hu&ikna&
lnkjkqj_a &̀da]hpd&^aja#po&&
Ij&pdeo&]ola_p%&ar]hq]pa`&j]pera&
bkk`&okqn_ao&at_aa`&pda&mq]hepu&

kb&pda&Bhqa^annu&_kjpnkh&]j`&
kpdan&pn]`epekj]hhu&_kjoqia`&
bnqepo&

No Sample
Dry

matter
content

Total phenolic
content

(mg GA Eq/g
DW)

Total
anthocyanins
(mg C 3G Eq/g

DW)

Total Reducing
Capacity (FRAP)
(µmol Fe+2 /g DW)

ORAC-H
(µmol TEq/gDW)

ORAC-L
(µmol TEq/gDW)

ORAC-T
(µmol TEq/gDW)

Spice

1 Tasmannia Pepper B. 100 16.86 ± 0.7 79.2 ± 4.1 332. 9 ± 19. 9 779.49 ± 82.60 176.87 ± 2.72 956.36

2 Tasmannia Pepper L. 100 102.06 ± 1.23 1.24 ± 0.02 1314.5 ± 67.9 3504.42 ± 392.5 572 .70 ± 27.66 4077 .12

3 Anise Myrtle 100 55.93 ± 4.67 ND 2158.0 ± 88.5 2446.06 ± 242.1 119.70 ± 0.15 2565 .76

4 Lemon Myrtle 100 31.44 ± 5.9 ND 1225.3 ± 72.2 1889.82 ± 206.6 1470 .05 ± 171.96 3359 .87

5 Bush Tomato 100 12.40 ± 0.9 ND 206.2 ± 9.0 912.77 ± 117.69 18 .56 ± 2.20 931.33

6 Wattleseed 100 0.76 ± 0.12 ND 17.8 ± 1.2 53.40 ± 7.93 8 .14 ± 0.45 61.54

Fruit

7 Australian Desert Lime 19.6 9.36 ± 0.35 ND 177.8 ± 11.7 197.17 ± 22.56 52 .28 ± 0.73 249.45

8 Kakadu Plum 12.2 158.57 ± 12.29 ND 4032.5 ± 282.9 1841.97 ± 196.85 669 .50 ± 81.15 2511.47

9 LemonAspen 15.5 10.49 ± 0.34 ND 90.2 ± 15.3 848.70 ± 73.70 343.95 ± 0 1192.65

10 Davidsonia pruriens 7.1 48.60 ± 2.48 47.80 ± 1.2 670.7 ± 49.3 982 .41 ± 129.30 210.38 ± 2.06 1192.79

11 Davidsonia jerseyana 5.3 50.25 ± 6.34 98.65 ± 6.5 599.8 ± 20.7 686 .24 ± 109.83 214.04 ± 0.64 900.28

12 Quandong (dry) 90.1 32.87 ± 2.89 0.53 ± 0.1 454.9 ± 16.8 1987.99 ± 221.50 39 .98 ± 1.00 2027 .97

13 Riberry 8.8 23.62 ± 1.27 35.34 ± 2.5 376.9 ± 21.3 565.91 ± 72.39 251.31 ± 9.73 817.22

Blueberry (control) 15.0 35 .4 38.93 ± 0.99 397.1 ± 20.0 434.6* 2.4* 436.8*
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Xim[f jb_hifc] ]ihm_hm
Pdajkhe_&_kilkqj`o&*ldajkhe_o+&
]na&s]pan.okhq^ha&_kilkqj`o&
]j`&qoq]hhu&]na&pda&i]ej&

ldupk_daie_]ho&lnaoajp&ej&
dù nkldehe_&atpn]_po&kb&lh]jp&
i]pane]ho&&Ij&kqn&ar]hq]pekj&
pda&i]fkn&okqn_a&kb&]jpekte`]jp&
]_perepu&eo&sepdej&pda&du`nkldehe_&

atpn]_p&&%anabkna&pda&haraho&kb&
ldajkhe_&_kilkqj ò&jaa`&pk&^a&
ar]hq]pa`&]j`&pdaen&a$a_p&kj&pda&
]jpekte`]jp&]_perepu&jaa`o&pk&̂ a&
qj`anopkk`&&

Wepdej&pda&}dan̂ 0ole_a~&_]packnu%&
T]oi]jje]&Pallan&La]b&_kjp]ejo&
pda&decdaop&haraho&kb&ldajkhe_o&
pd]p&_kilneoa&]^kqp&21'&kb&pda&
ǹu&ha]b&lks`an&*213&ic0c&DW=&

T]^ha&2+&&T]oi]jje]&Pallan&

La]b&eo&_hkoahu&bkhhksa`&^u&Ajeoa&
Munpha&*6&7'&kb& ǹu&saecdp+&
]j`&Laikj&Munpha&*4&2'&kb& ǹu&
saecdp+&&%a&harah&kb&ldajkhe_&
_kilkqj`o&ej&Bhqa^annu&eo&4&65'&

kb&pda& ǹu&saecdp&[21%&pda&r]hqao&
bkn&Bhqa^annu&]na&na_]h_qh]pa`&
bnki&bnaod&saecdp&qoejc&pda&
]ran]ca&Bhqa^annu&̀ nu&saecdp&kb&
26'&kb&pda&bnaod&saecdp\&&

K]g]`q&Phqi&eo&pda&ne_daop&
okqn_a&kb&ldajkhe_&_kilkqj`o&
]ikjc&pda&bnqepo%&sepd&5&8.
peiao&decdan&haraho&pd]j&pd]p&
bkqj`&ej&^hqa^anneao&&%a&

haraho&kb&ldajkhe_&_kilkqj`o&
ej&Qq]j`kjc&]na&_kil]n]^ha&
pk&pdkoa&bkqj`&ej&̂ hqa^anneao&&
Hksaran%&pda&
Qq]j`kjc&d]o&

`eolh]ua`&]j&
kqpop]j`ejc&
]jpekte`]jp&_]l]_epu%&
oecje#_]jphu&decdan&
pd]j&pd]p&kb&pda&

Bhqa^annu&_kjpnkh&&
Ajpekte ]̀jp&_]l]_epu&eo&
]&bqj_pekj&kb&^kpd&pda&
harah&]j`&pda&mq]hepu&kb&
ldajkhe_&_kilkqj`o&&
%eo&naoqhp&oqccaopo&

pda&lnaoaj_a&kb&
_kilkqj`o&pd]p&
lkooaoo&ajd]j_a`&

]jpekte`]jp&]_perepu&ej&
Qq]j`kjc&&%a&haraho&kb&

ldajkhe_&_kilkqj`o&ej&
D]re`okj)o&Phqio&sana&2/6.bkh`&
decdan&pd]j&pd]p&kb&Bhqa^annu-&
sdeha&bkn&kpdan&bnqep&o]ilhao-&
sana&oecje#_]jphu&hksan&pd]j&ej&

pda&Bhqa^annu&_kjpnkh&*T] ĥa&2+&&&

Ij&2;;7%&]jpekte`]jp&paopejc&
*ORAC&]oo]u+&kb&ikna&pd]j&
51&_kiian_e]hhu&]r]eh] ĥa&
bnqepo&]j`&racap]^hao&ej&pda&US&

i]ngap&e`ajpe#a`&̂ hqa^anneao&
]o&pda&ne_daop&okqn_a&kb&
]jpekte`]jpo&[23\&&Vep]iej&
C&]j`&E&sana&knecej]hhu&
_kjoe`ana`&pk&̂ a&naolkjoê ha&

bkn&pda&decd&]jpekte`]pera&
lkpajpe]h&kb&Bhqa^anneao&&
Hksaran%&bqnpdan&naoa]n_d&d]o&
_kj#nia`&pd]p&i]ejhu&pda&
ldajkhe_&]_è o&]j`&]jpdk_u]jejo&

lnaoajp&ej&^hqa^anneao&ej&decd&
_kj_ajpn]pekjo%&]na&naolkjoe ĥa&
bkn&pda&]jpekte`]jp&lnklanpeao&
[24\&&&Seieh]nhu%&ldajkhe_&
_kilkqj`o&lnaoajp&ej&^anneao%&
cn]la%&nkoai]nu&]j`&cnaaj&

pa]&]na&`ao_ne^a`&]o&pda&]_pera&
ejcna`eajpo&naolkjoe ĥa&bkn&pda&
da]hpd.lnarajp]pera&lnklanpeao&kb&
pdaoa&bkk ò&&[25\&&

Ij&kn àn&pk&qj`anop]j`&pda&

a$a_p&kb&ldajkhe_&_kilkqj`o&
kj&pda&]jpekte`]jp&_]l]_epu&kb&
pda&ar]hq]pa`&bnqepo%&dan^o&]j`&
ole_ao%&_knnah]pekjo&^apsaaj&
pda&haraho&kb&ldajkhe_o&]j`&

]jpekte`]jp&_]l]_epu& ]̀p]&jaa`&pk&
^a&ejraopec]pa &̀

Likk_f[mcih \_mp__h

mim[f jb_hifc] ]ihm_hm

[h^ [hmciqc^[hm

][j[]cmr
%a&_knnah]pekj&^apsaaj&pda&
harah&kb&pkp]h&ldajkhe_&_kjpajpo&
]j`&]jpekte`]jp&_]l]_epeao&kb&pda&
atpn]_po&ar]hq]pa`&ej&FRAP&]j`&

ORAC.H&]oo]uo&eo&lnaoajpa`&
ej&Fecqna&4&&A&decd&lkoepera&
_knnah]pekj&s]o&]_deara`&ej&^kpd&
_]oao%&ej`e_]pejc&pd]p&ldajkhe_&
_kilkqj`o&]na&lnei]nehu&

naolkjoe ĥa&bkn&pda&]jpekte`]jp&
_]l]_epu&kb&pda&du`nkldehe_&
atpn]_po&

%a&lnaoaj_a&kb&ldajkhe_&
_kilkqj`o&ej&j]pera&Aqopn]he]j&

bnqepo%&dan^o&]j`&ole_ao%&]p&
at_alpekj]hhu&decd&haraho&ej&
okia&kb&pda&ar]hq]pa`&okqn_ao%&
lnkieoao&lkpajpe]h&da]hpd.
ajd]j_ejc&a$a_po&bnki&pdaen&
_kjoqilpekj&&Hksaran%&

]jpekte`]jp&_]l]_epu&kb&
ldajkhe_.ne_d&atpn]_po&`alaj`o&
kj&pda&pkp]h&harah&kb&ldajkhe_&
_kilkqj`o&]o&sahh&]o&kj&pdaen&
ikha_qh]n&opnq_pqna&[26\&&

%a&gjksha`ca&kb&ldajkhe_o&
_kilkoepekj&ej&atpn]_po&lnal]na`&
bnki&pda&j]pera&bnqepo%&dan̂ o&]j`&
ole_ao&_]j&^a&qoa`&pk&ajreo]ca&
pdaen&lkooe^ha&]jpekte`]jp0
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"#

ajd]j_a`&da]hpd&lnklanpeao%&

sde_d&sehh&bqnpdan&pn]joh]pa&
ejpk&lkpajpe]h&da]hpd&^aja#po%&
lnkre`ejc&pda&^aja#po&]na&

_kj#nia`&ej&bqnpdan&opq èao&]j`&
pda&o]ia&_kilkqj`o&]na&lnaoajp&

ej&_kjoqia`&bkk`o&]j`&]na&
êk]r]eh]^ha&

Q^_hmc`c][mcih i` g[dik

jb_hifc] ]igjinh^l
%a&_kilkoepekj&kb&ldajkhe_&
_kilkqj`o&ej&okia&ar]hq]pa`&
bnqepo%&dan^o&]j &̀ole_ao&s]o&ne_d&&

Wepdej&a]_d&atpn]_p&]&jqi^an&
kb&_kilkqj`o&sana&reoe^ha&]p&

391&ji&*̂ ajvke_&]_e`o&]j`&
"]r]jkho%&mq]jpe#a`&]o&c]hhe_&
]_e`&amqer]hajpo+%&]p&437ji&

*_ejj]ie_&]_e ò%&mq]jpe#a &̀]o&
_dhknkcaje_&]_e`&amqer]hajpo+%&]p&

481ji&*"]rkjkho&]j &̀opeĥ ajo%&
mq]jpe#a &̀]o&nqpej&amqer]hajpo+&

]j`&ej&_khkqna &̀o]ilhao&]p&631&
ji&*]jpdk_u]jejo%&mq]jpe#a &̀
]o&_u]je`ej&4.chq_koe`a&

amqer]hajpo+&&Ckilhapa&
e àjpe#_]pekj&kb&_kilkqj`o&

ej&oq_d&ne_d&ietpqnao&namqenao&
hkjc.pani&naoa]n_d&]j`&pdanabkna&
sepdej&pda&lnaoajp&opq`u&kjhu&pda&

i]fkn&_kilkqj`o&sana&p]ncapa`&&
%a&e`ajpe#a &̀_kilkqj`o&]na&

heopa &̀ej&T] ĥa&3&

P_k\GWjc]_ ][m_aikr

T]oi]jje]&Pallan&La]b&nalnaoajpo&

pda&ne_daop&okqn_a&kb&ldajkhe_&
_kilkqj ò&sepdej&pdeo&cnkql&&

T]oi]jje]&Pallan&Bannnu&
_kjp]ejo&7.bkh &̀haoo&ldajkhe_&
_kilkqj ò&pd]j&pda&ha]b%&uap&pda&

_kilkoepekj&kb&̂ kpd&ldajkhe_&
ietpqnao&sana&ranu&oeieh]n&&

Cu]je`ej&4.nqpejkoè a&bkhhksa &̀
^u&_u]je`ej&4.chq_koe à&sana&
pda&i]fkn&]jpdk_u]jejo&lnaoajp&

ej&pda&atpn]_p&&kb&^annu&]p&pda&
pkp]h&harah&kb&]llnktei]pahu&

9'DW&*8;&3&ic&C4G&Em&0c&
DW%&T] ĥa&3+&&Opdan&iejkn&

_kilkjajpo& àpa_pa &̀ej_hq à &̀
nqpej&*1&3'DW+%&_dhknkcaje_&
]_è &*1&26'DW+%&mqan_apej&

datkoe`a&*1&2'DW+&]j`&
pn]_ao&kb&g]ailbankh0hqpakhej&

datkoe`a&]o&sahh&]o&_]$ae_&]_è o&&

Tn]_ao&kb&]jpdk_u]jej&*_u]je`ej&

4.chq_koè a%&1&236'DW+&

sana&]hok&lnaoajp&ej&pda&ha]b&

atpn]_p&&Cdhknkcaje_&]_e`&s]o&

àpa_pa &̀]p&ranu&decd&haraho&kb&

4'DW%&bkhhksa &̀^u&mqan_apej&

*2&9'DW+&]j`&nqpej&*1&5'&

DW+&&Opdan&iejkn&_kilkqj ò&
lnaoajp&ej&^kpd&atpn]_po&sana&

jkp&è ajpe#a`&&Fecqna&5&lnaoajpo&

pda&ikha_qh]n&opnq_pqnao&kb&pda&

àpa_pa &̀ldajkhe_&_kilkqj`o&&

%a&_d]n]_paneope_&ba]pqna&kb&

pdaoa&ikha_qhao&*sepd&at_alpekj&

kb&g]ailbankh+&eo&pda&}_]pa_dkh~&

opnq_pqna&kn&lnaoaj_a&kb&]p&ha]op&

3&HO.&cnkqlo&kj&]&^ajvaja&

nejc&&Pdajkhe_&_kilkqj ò&pd]p&

lkooaoo&pdeo&_d]n]_paneope_&sana&

e`ajpe#a`&]o&pda&ikop&lksanbqh&

]jpekte`]jpo&]j`&̀ eolh]u&]&

n]jca&kb&lduoekhkce_]h&bqj_pekjo&

[27%&28\&&

Cdhknkcaje_&]_e`&eo&]&decdhu&

^ek]_pera&ikha_qha&]j`&]&sahh&

]^okn^a`&ikha_qha&&Ip&eo&]j&

]jpekte ]̀jp&]j &̀]jpe.iqp]caje_&

_kilkqj`&[28\&&Ip&ohkso&pda&

naha]oa&kb&chq_koa&ejpk&pda&

^hkk`opna]i&[29\&&Ph]jp.^]oa`&

atpn]_po&op]j ]̀n èoa`&pk&_kjp]ej&

27.31'&_dhknkcaje_&]_e`&*oq_d&

]o&Bhqa^annu&ha]b&atpn]_p%&[2;\+&

]na&bnamqajphu&okh &̀]o&]j&]jpe.

`e]^ape_&bkk`&oqllhaiajp&&%a&

o]ia&_kilkqj &̀s]o&bkqj &̀pk&

lnkpa_p&_khh]caj&*pda&i]ej&ogej&

lnkpaej+&bnki&̀ ]i]ca&[31\&&Dqa&

pk&pda&decd&harah&kb&_dhknkcaje_&

]_e &̀ej&pda&ha]b%&]j`&pda&

No Sample Compound
Amount

(mg/g DW)

Spice

1

Tasmannia Pepper B.

Cyanidin 3-glucoside
Cyanid in 3-rutinoside

Chlorogenic acid

Rutin
Quercetin

Kaempferol/Lu teolin hexoside

Caffe ic acid

23.95
55.26
1.46

2.08
0.86

T

T

2

Tasmannia Pepper L.

Cyanidin 3-glucoside

Chlorogenic acid
Rutin

Quercetin

1.25

30.02
3.72
17.85

3

Anise Myrtle

Quercetin hexoside
Quercetin pentoside

Myricetin

Chlorogenic acid

3.38
4.14

4

Lemon Myrtle

Hesperitin rhamnoside

Hesperitin pentoside
Myricetin

Hesperitin hexoside

3.82

P
3.61
4.24

5

Bush Tomato

Quercetin rutinoside
Quercetin hexoside

Chlorogenic acid
Caffe ic acid
Feru lic acid

p-Coumaric acid

Hydroxybenzoic acid
Kaempferol/Leutolin hexoside

P
P

0.42
P

0.82
P

0.33
P

6
Wat tleseed

Rutin hexoside
Quercetin hexoside

Kaempferol/Leutolin hexoside

P
P
P
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lnaoaj_a&kb&nqpej&]j`&mqan_apej&

ej&pda&o]ia&ietpqna%&T]oi]jje]&

Pallan&La]b&eo&]j&at_ahhajp&

_]j`e ]̀pa&bkn&pda&lnk`q_pekj&kb&]&
oqllhaiajp&bkn&pda&bkk &̀]j 0̀kn&

_koia_aqpe_]h&ej`qopneao&

Ajeoa&Munpha&atpn]_p&_kjp]eja`&

oaran]h&_kilkjajpo&sepd&]j&
i0v&414&]chu_kja&*mqan_apej&kn&

daolanepej+&&%aoa&_kilkjajpo&
sana&naolkjoe^ha&bkn&pda&i]fkn&

la]go&]p&481&ji&&%a&cnkql&

ej_hq à`&]&nd]ijkoe à%&]&
lajpkoe`a&*e&a&&chu_koe`a&sepd&

]&6._]n̂ kj&oqc]n+%&]&datkoe à&

*chu_koe`a&sepd&]&7._]n^kj&
oqc]n+&]j`&]&nqpejkoe`a&&Opdan&

`apa_pa`&_kilkjajpo&ej&iejkn&
]ikqjpo&ej_hq`a`&iune_apej&]j &̀

_dhknkcaje_&]_e`&&

%a&i]fkn&_kilkjajpo&ej&
Laikj&Munpha&atpn]_p&sana&

chu_koe ào&sepd&]&i0v&414&

]hcu_kja&&Geraj&pd]p&ej&_epnqo&
pda&]^qj`]jp&]chu_kja&eo&

daolanepej&ep&eo&ikna&hegahu&pd]p&
pdeo&]chu_kja&s]o&lnaoajp&ej&pda&

atpn]_p&n]pdan&pd]j&mqan_apej&

*̂ kpd&atde^ep&]j&i0v&kb&414&
ej&lkoepera&ekjev]pekj+&&M]fkn&

daolanepej&chu_koe`ao&bkqj`&

sana&datkoe`ao%&]&n]ijkoe à%&
]j`&]&lajpkoe`a&&Tn]_ao&kb&

nqpej0daolane`ej&]j`&j]nejcajej&

nqpejkoe`a&sana&]hok&bkqj`&

Bqod&Tki]pk&_kjp]eja &̀

mqan_apej&nqpejkoe ào%&
]&mqan_apej&datkoe`a%&]&

g]ailbankh0hqpakhej&datkoe`a&&

Mejkn&]ikqjpo&kb&_dhknkcaje_%&
_]$ae_%&banqhe_%&_kqi]ne_&]j &̀

dù nktu^ajvke_&]_e ò&sana&]hok&

`apa_pa`&ej&pda&atpn]_p&&

X� �v i}{o�}s�

Seieh]nhu&pk&Bqod&Tki]pk%&

ldajkhe_&_kilkqj ò&sana&
lnaoajp&]p&iejqpa&mq]jpepeao&ej&
pda&atpn]_p&kb&W]pphaoaa &̀&M]fkn&

_kilkqj`o& àpa_pa`&sana<&
nqpej%&mqan_apej&]j`&g]ailbankh0
hqpakhej&datkoe`ao&&Tn]_a&haraho&

kb&_dhknkcaje_&]_e &̀sana&]hok&
bkqj`&&

Okncm ][m_aikr

K]g]`q&Phqi&atde êpa &̀oqlanekn&
]jpekte`]jp&_]l]_epu&]j`&pda&
lnaoaj_a&kb&ldajkhe_&_kilkqj`o&

s]o&e àjpe#a`&]o&epo&okqn_a&&

%a&HPLC&_dnki]pkcn]i&kb&

K]g]`q&Phqi&atpn]_p&nara]ha`&
pda&lnaoaj_a&kb&kran&61&r]nekqo&
_kilkqj`o&&Hksaran%&pda&LC0

MS&o_]j&odksa &̀pda&lnaoaj_a&
kb&kran&211&_kilkqj ò&&Dqa&
pk&pdeo&at_alpekj]hhu&ne_d&

_kilkoepekj%&i]ju&kb&pda&
_kilkqj`o&_k.ahqpa`&]j`&pdeo&
lnarajpa`&pdaen&e`ajpe#_]pekj&&

Z�wsr `oror�  ez� {�

Fkn&_kilhapa&e`ajpe#_]pekj&kb&
_kilkqj`o%&bn]_pekj]pekj&kb&pda&

atpn]_p&sehh&^a&ja_aoo]nu&&%eo&
]llnk]_d&s]o&kqp&kb&pda&o_kla&kb&
pda&_qnnajp&opq`u&&Naranpdahaoo%&

mqan_apej0daolanepej&chq_koe`ao&
]j`&ga]ilbankh0hqpakhej&
chu_koe ào&sana&e`ajpe#a`&ej&

pda&atpn]_p&*T]^ha&4+&&Opdan&
ejpanaopejc&_kilkjajpo&lnaoajp&

sana&pdkoa&lnk`q_ejc&]j&i0v&
3;2&`qnejc&]&lnk`q_pekj&o_]j&
sepd&]&lna_qnokn&i0v&kb&562&&

C]pa_dej&atde^epo&3;2&]pkie_&
i]oo&qjep&*]iq+&ej&pda&lkoepera&
ekjev]pekj&ik`a&ok&pdaoa&

_kilkjajpo&_kqh &̀lkpajpe]hhu&

^a&_]pa_dej.^]oa`&datkoa.
_kjp]ejejc&chu_koe`ao&

Daolepa&pda&lnk ĥaio&sepd&
_kilkqj`&e àjpe#_]pekj&

ep&eo&]hna]`u&_ha]n&pd]p&pda&
at_alpekj]hhu&ne_d&_kilkoepekj&
kb&pda&K]g]`q&Phqi&atpn]_p&

eo&pda&na]okj&bkn&pda&oqlanekn&
]jpekte`]jp&_]l]_epu&kb&pdeo&b nqep&&
%eo&_kqh &̀^a&`qa&pk&]j&]``epera&

kn&]&oujanceope_&a$a_p&]j 0̀kn&
lnaoaj_a&kb&_kilkqj`o&sepd&
at_alpekj]h&]_perepeao&&%a&]josan&

pk&pdeo&mqaopekj&odkqh &̀^a&]&
oq^fa_p&kb&bqpqna&opq èao&

Qq]j`kjc&s]o&pda&oa_kj &̀bnqep&
pd]p&`eolh]ua`&]j&kqpop]j èjc&

]jpekte`]jp&_]l]_epu&&

f� o|r}|u�

%a&LC0MS&]j]huoeo&nara]ha &̀

pda&lnaoaj_a&kb&_u]je èj&
4.chq_koe`a&]o&pda&i]fkn&
]jpdk_u]jej%&iejkn&]ikqjpo&
kb&lah]nckjè ej&4.chq_koe`a&

]j`&pn]_a&haraho&kb&_u]je`ej&
4.&nqpejkoe à&*T]^ha&4+&&

%a&pkp]h&harah&kb&]jpdk_u]jej&

ej&̀ nu&Qq]j`kjc&s]o&1&64&ic&
C4G0c&DW&*T] ĥa&2+&sdehop&ej&
bnaod&*bnkvaj+&Qq]j`kjc&pdeo&

harah&s]o&8&14&ic&C4G0c&DW&
*̀ ]p]&jkp&lnaoajpa`+&&%a&ikop&
lnk^] ĥa&na]okj&kb&pdeo&̀ nkl&
skqh`&^a& àcn]`]pekj&kb&r]hq] ĥa&

]jpdk_u]jejo&`qnejc&pda& ǹ uejc&
lnk_aoo&&

Opdan&_kilkjajpo&e`ajpe#a`&

ej&pda&bnaod&atpn]_p&ej_hq`a`&
mqan_apej%&ga]ilbankh&
nqpejkoe`ao&]j`&_dhknkcaje_&
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No Sample Compound
Amount

(mg/g DW)

Frui t

1 Australian Desert Lime*

2 Kakadu Plum
Quercetin/Hesperitin glucoside
Kaempfero l/Luteolin glycoside

P
P

3 Lemon Aspen

Kaempferol/Luteolin hexoside
Quercetin hexoside

Rutin
Chlorogenic Acid

Caffeic Acid
Coumaric Acid

Ferulic Acid

P
P
P
P
P
P
P

4 Davidsonia pruriens

Delphin idin sambubiose
Cyanidin sambubiose
Peonidin sambubiose

Pelargonid in sambub iose
Malvinidin sambubiose

Myricetin
Rutin

Quercetin hexoside

22.70
2.08
7.07

T
T
P
P
P

5 Davidsonia Jerseyana

Delphinidin sambubioside
Cyanid in sambub ioside
Petunid in sambub ioside
Peonid in sambub ioside

19.98
24.68
8.56
30.44

6 Quandong (dry)

Cyanidin-3 -glucoside
Pelargonidin-3-glucoside Quercet in

rutinoside
Kaempferol

0.523
0.01
2.22
1.65

7 Quandong (Fresh)

Cyanidin-3 -glucoside
Pelargonidin-3-glucoside Quercet in

rutinoside
Kaempferol

5.76
1.18
2.29
2.6

8 Riberry

Rutin
Quercetin hexoside

Cyan idin 3-galactoside
Cyanid in 3 – glucoside

Myricetin hexoside
Kaempferol/luteolin rutinoside

Querce tin rhamnoside
Cyanidin 3,5 - diglucoside

0.65
0.64
28.8
2.3
P
P
P
4.2
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]_e`&&A&oaneao&kb&jkp]^ha&la]go&

]p&391&ji%&lkooe^hu&̀ qa&pk&
^ajvke_&]_e ò%&sana&k^oanra`&ej&

pda&_dnki]pkcn]lde_&pn]_a&̂ qp&

pdaoa&_kilkjajpo&_kqh`&jkp&̂ a&
e àjpe#a`&sepdej&pdeo&opq`u&&Tsk&

i]fkn&_kilkqj`o&`apa_pa`&]p&
437ji&]p&haraho&33&5&]j`&45&5&

ic&CHA&Em0cDW&nai]ej&
qje`ajpe#a &̀

Ij&D]re`okj~o&Phqio%&

]jpdk_u]jejo&sana&pda&i]fkn&
ldajkhe_&_kilkqj ò&`apa_pa &̀&

%a&i]fkn&bknio&bkqj`&sana&
o]i^q^ekoe`ao&kb&`ahldejè ej%&

_u]je`ej&]j`&lakje`ej&]chu_kjao&&
Papqje èj%&lah]nckje èj&]j &̀

i]hre`ej&o]i^q êkoe ào&sana&

lnaoajp&]p&hksan&haraho&&

%a&pkp]h&]ikqjp&kb&

]jpdk_u]jejo&ej&/?SGBPMLG?#
HCOPCV?L?&s]o&;9&7&ic&C4G0c&

DW&]j`&ej&/?SGBPMLG?#NOROGCLP#
s]o&58&9&ic&C4G0c&DW&

*T]^ha&&2+&&

%a&k^oanra`&`e$anaj_ao&_kqh`&
^a&`qa&pk&_qhper]n&ola_e#_epu&

]j`0kn&bnqep&i]pqnepu&&Opdan&
_kilkjajpo&bkqj &̀ej&oi]hh&

]ikqjpo&ej_hq`a`&iune_apej%&
nqpej&]j`&mqan_apej&datkoe`a&&

Ajpdk_u]jejo&]na&lh]jp&

leciajpo&naolkjoe^ha&bkn&pda&
na`%&lqnlha&]j`& ĥqa&_khkqno&kb&

bnqepo&]j`&racap]^hao&&%au&]na&
]j&ej_na]oejchu&eilknp]jp&cnkql&

kb&j]pqn]h&bkk &̀_khkn]jpo&&

Ajpdk_u]jejo&]na&lkpajp&

]jpekte`]jpo&]j`&]&n]jca&kb&

da]hpd&^aja#po&]neoejc&b nki&
pdaen&_kjoqilpekj&d]ra&^aaj&

nalknpa`%&oq_d&]o&]jpe.`e]^ape_&
a$a_po&[32\&]j &̀na`q_pekj&

kb&k^aoepu&[33\&&Cu]je`ej&4.
o]i^q^ekoe`a&eokh]pa`&bnki&

"ksano&kb&2G@GPARP#P?@B?OG"?&L&&

ej`q_a`&]lklpkoeo&*lnkcn]iia`&
_ahh& à]pd%&gjksj&]hok&]o&_ahh&

oqe_e ào+&kb&_]j_an&_ahho&GL#SGQOM&
*_ahh&_qhpqna&opq`eao+&[34\&&

B]oa`&kj&pda&decd&harah&kb&
]jpdk_u]jejo&ej&pda&"aod%&
pda&lkpajpe]h&]llhe_]pekj&kb&

D]re`okj~o&Phqi&]o&]&okqn_a&
kb&]&j]pqn]h&bkk`&_khkqn&sepd&
da]hpd.ajd]j_ejc&lnklanpeao&bkn&
]&se à&]llhe_]pekj&ej&^aran]cao&
]j`&_kjba_pekjanu&iecdp&^a&

_kjoe`ana`/&Ajpdk_u]jejo&sana&
]hok&bkqj`&ej&Re^annu&atpn]_p/&
%a&_u]je`ej.^]oa`&c]h]_pkoe`a&

]j`&chq_koe`a&sana&pda&i]fkn&
leciajpo&]j &̀sana&lnaoajp&]p&
pda&harah&kb&46/4&ic&C4G0c&

DW&*T] ĥa&2+/&%a&oeilhan&
ikha_qh]n&opnq_pqna&kb&pdaoa&
]jpdk_u]jejo&ej&_kil]neokj&
sepd&D]re òkj~o&Phqi&sehh&^a&
naolkjoê ha&bkn&_khkqn&hkoo&ej&

Re^annu&lnk`q_po/&%a&o]ilha&
]hok&_kjp]eja &̀jkp] ĥa&]ikqjpo&
kb&kpdan&chu_koe`ao&oq_d&]o&
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mqan_apej&]j`&g]ailbankh&
nqpejkoe`ao%&iune_apej&]j`&

mqan_apej&datkoe`ao&]j`&
mqan_apej&nd]ijkoe`a&*Fecqna 6+/

Raoa]n_d&kran&pda&h]op&31&ua]no&
d]o&cajan]pa`&are`aj_a&kj&
lkooe ĥa&da]hpd&a$a_po&kb&

ldajkhe_&_kilkqj ò

Ap&#nop%&ej&pda&2;;1o%
ldajkhe_&_kilkqj ò&kb&
na`&seja&*lkhuianeoa`&
]jpdk_u]jejo&]j`&

naoran]pnkh+&sana&bkqj`&
naolkjoe ĥa&bkn&pda&}Fnaj_d&
l]n]`kt~&ldajkiaj]&� &hks&
ej_e`aj_a&kb&_]n`ekr]o_qh]n&
`eoa]oao&`aolepa&]&decd&b]p&`eap&

[35 &36%&37\

Ap&pda&o]ia&peia&pda&du ǹkldehe_&
atpn]_p&bnki&>?AAGLRK#KVOQGJJRP
*̂ eh^annu+&_kjp]ejejc&47'
]jpdk_u]jejo&s]o&bkqj`&pk&_qna&

TV< 1/11!.!48/25

1 3 5 7 9 21 23 2525 27 29 31 33 3535 37 39 41 43 4545 47

Vkog!)okp*

1

611

2111

2611

3111

3611

4111

4611

5111

5611

6111

6611

7111

7611

8611

9111

9611

;111

;611

21111

21611

22111

22611

23111

23611

24111

24611

25111

w
C

W

36/7

39/636/2

38/6

25/59

37/1

33/9

27/77

47/347/3634/;

41/72/92

32/;7/246/966/96 7/533/352/41 43/3
31/78/46 9/56

PN
2/51G

Ejcppgn!D!
!WX! tkd2

2

3

4

5

6

7

8

81118111

]hpana`&_kj`epekjo&kb&_]lehh]nu&

bn]cehepu&]j`&lania]^ehepu&]j`&

jkni]heva`&kldpd]hikhkce_]h&

`eokǹ ano&naoqhpejc&ej&]j&ej_na]oa&

kb&reoekj&] êhepu&ej&pda& ]̀ng&[38\

K]iae&CQ#?J&&ej&2;;6&oqccaopa`&

lkooe^ha&_]j_an&oqllnaooekj&^u&

]jpdk_u]jejo&[39\

Bhqa^annu&oqllhaiajpa`&

`eapo&ba`&pk&ie_a&kran&aecdp&

saago&naoqhpa`&ej&ia]oqn] ĥa&
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eilnkraiajp&ej&jkni]h&]ca.

nah]pa`&̀ a_hejao&ej&^ad]rekqn]h&
l]n]iapano&*̂ ]h]j_a%&

_kkn`ej]pekj&]j`&iaiknu+&[3;\&
]j`&jqpnepekj]h&ejpanrajpekj&

pdnkqcd&]&ldajkhe_&ne_d&`eap&d]o&
^aaj&lnklkoa`&]o&]j&]rajqa&pk&

lnarajp&_kcjepera&]j &̀^ad]rekqn&
`a#_epo&pd]p&k__qn&ej&]cejc&

[3;%&41\&&

A&r]op&]ikqjp&kb&naoa]n_d&̀ ]p]&

cajan]pa`&pk&̀ ]pa%&ej_hq`ejc&

ale`aiekhkce_]h&opq`eao%&
_kj#nia`&pda&a]nhean&nalknpo&

]j`&]&jqi^an&kb&da]hpd&̂ aja#po&
]neoejc&bnki&pda&_kjoqilpekj&

kb&ldajkhe_&_kilkqj`o&_]j&^a&
oqii]neoa`&]o<&oqllnaooekj&kb&

jaqn]h&`acajan]pekj&[3;%&41%&42\%&
lkooe ĥa&_]j_an&_daiklnarajpekj&

[&43%&44%&45\%&na`q_pekj&kb&
_]n`ekr]o_qh]n&̀ eoa]oao&[46\%&

`e]^apao&]j`&k^aoepu&[32%&33\&&
%a&ia_d]jeoio&kb&pda&da]hpd&

a$a_po&kb&ldajkhe_&_kilkqj`o&
]na&opehh&qj`an&ejraopec]pekj&&

Ip&jaa`o&pk&^a&naiai^ana`&
pd]p&pdaoa&lh]jp.lnk`q_a`&

_kilkqj`o&]na&tajk^ekpe_o&
*_kilkqj`o&pd]p&]na&lnaoajp&

ej&&pda&dqi]j&^k`u&^qp&jkp&
lnk`q_a`&^u&dqi]jo+&]j`&eb&

lnaoajp&ej&ranu&h]nca&mq]jpe#ao&
i]u&atde^ep&pkte_&a$a_po&&

Hksaran%&qjpeh&jks%&pda&pkte_epu&

haraho&kb&ldajkhe_&_kilkqj`o&
d]ra&jkp&^aaj&k^oanra`&&

Aj&ejp]ga&kb&"]rkjke`o%&
ldajkhe_&_kilkqj ò&pd]p&

`kiej]pa&ej&bnqepo&]j`&
racap]^hao%&]j`&]na&hejga`&pk&

da]hpd&a$a_po%&eo&aopei]pa`&
]p&]&i]teiqi&harah&kb&]&bas&

dqj`na`o&iehhecn]io&lan&̀ ]u&*ql&
pk&761ic0`]u+&&

%a&]ran]ca&qlp]ga&eo&kjhu&
34&ic0 ]̀u%&sepd&81'&kb&pda&

_kjpne^qpekj&_kiejc&bnki&
mqan_apej%&lna`kiej]jphu&

k^p]eja &̀bnki&]llhao&]j &̀
kjekjo&[45\&&

Ha]hpd.i]ejp]ejejc&lnklanpeao&
kb&okia&pn]`epekj]h& èapo%&oq_d&]o&
pda&Ma`epann]ja]j&kn&J]l]jaoa&

`eap%&pd]p&]na&sahh&gjksj&bkn&
pdaen&ne_d&_kilkoepekj&kb&bnqepo&
]j`&racap]^hao%&]na&qj`eolqpa`&&
Sujanceope_&ejpan]_pekjo&
^apsaaj&r]nekqo&_kilkqj`o&

knecej]pa`&bnki&bnqepo&]j &̀
racap]^hao&kn&pdaen&]``epera&
a$a_po&]na&lnklkoa &̀]o&pda&ikop&
lnk^] ĥa&ia_d]jeoi&kb&̀ eoa]oa&
lnarajpekj&&[45\&&

Raoa]n_d&kran&pda&h]op&̀ a_]`a&
d]o&aop] ĥeoda &̀pd]p&jqpnepekj]h&
mq]hepu&kb&̀ eap&eilnkrao&sepd&]&
cna]pan&`eranoepu&kb&bkk`&epaio&kn&
bkk`&cnkqlo&[47%&48\&&

Sq^oamqajphu%&ej_na]oa`& èap]nu&

`eranoepu&]j`&aola_e]hhu&lnaoaj_a&
kb&]&n]jca&kb&"]rkjke`o%&]&cnkql&
kb&ldajkhe_&_kilkqj`o%&eo&
hejga &̀pk&eilnkra`&da]hpd&[45%&
49\&&

%a&Aqopn]he]j&j]pera&bnqepo%&
dan^o&]j`&ole_ao&_kjp]ej&]j&
at_alpekj]hhu&ne_d&_kilkoepekj&
kb&ldajkhe_&_kilkqj`o&lnaoajp&
]p&nah]perahu&decd&haraho&&Wepd&

pda&k^oanra`&iqhpelhe_epu&kb&
ldupk_daie_]ho%&j]pera&bnqepo%&
dan^o&]j`&ole_ao&i]u&_kjpne^qpa&
cna]phu&pk&`eranoebu&]j`&ajd]j_a&
pda&da]hpd.i]ejp]ejejc&

lnklanpeao&kb&pda&`]ehu&`eap&

Q^_hmc`c][mcih i` g[dik

fcjijbcfc] ]igjinh^l
Lelkldehe_&atpn]_po&kb&24&o]ilhao&
sana&ar]hq]pa &̀bkn&pda&lnaoaj_a&
kb&".%&&.&]j`&#.pk_kldankh%&%.
_]nkpaja%&hu_klaja%&hqpaej&]o&sahh&

]o&_dhknklduhh&]&]j`&_dhknklduhh&
&̂sepd&]&dahl&kb&]qpdajpe_&

op]j ]̀n ò&&%a&_kilkqj`o&sana&
e àjpe#a`&pdnkqcd&_kil]neokj&
kb&pda&napajpekj&peia%&UV.VIS&

ola_pn]&_d]n]_paneope_o&]j &̀_k.
_dnki]pkcn]ldu&&%a&bkhhksejc&
_kilkqj`o&sana&`apa_pa`<&
pk_kldankho&*rep]iej&E+%&hqpaej%&
_dhknklduhh&]j`&_]nkpaja&

Xi]ijb_kifl Bocm[gch NC

Tk_kldankho&sana&pda&i]fkn&
helkldehe_&ldupk_daie_]ho&
àpa_pa`&ej&]hh&pda&ar]hq]pa &̀

o]ilhao&&Tk_kldankho&e`ajpe#a &̀
ej&pdeo&opq`u&]na&pda&i]ej&

_kilkjajpo&kb&rep]iej&E&&%aen&
haraho&]na&lnaoajpa &̀ej&T] ĥa&6&
]j`&pda&naoqhpo&]na&̀ eo_qooa &̀
qj`an&pda&_d]lpan&}Vep]iejo~&

HRO C\Z[YKTSKV VK[S]O PY\S[ZF ROYLZ KVN ZXSMOZ MWV[KSV
KV O^MOX[SWVKTT_ YSMR MWUXWZS[SWV WP XROVWTSM
MWUXW\VNZ XYOZOV[ K[ YOTK[S]OT_ RSQR TO]OTZH JS[R [RO

WLZOY]ON U\T[SXTSMS[_ WP XR_[WMROUSMKTZF VK[S]O PY\S[ZF
ROYLZ KVN ZXSMOZ UK_ MWV[YSL\[O QYOK[T_ [W NS]OYZSP_

KVN OVRKVMO [RO ROKT[RBUKSV[KSVSVQ XYWXOY[SOZ WP [RO
NKST_ NSO[H



")

No Sample
Lutein

(mg/100g DW)
Chlorophyll a
(mg/100g DW)

Chlorophyll b
(mg/100g DW)

# carotene
(mg/100g DW)

Herb/Spice

1 Tasmann ia Pepper B. ND ND ND ND

2 Tasmannia Pepper L. 1.56 ± 0.04 15.83 ± 0.02 3.65 ± 0.02 2 .30 ± 0.09

3 Anise Myrtle 20.86 ± 1.66 412.56 ± 29.72 50.57 ± 4.26 ND

4 Lemon Myrtle 6.56 ± 0.40 135.66 ± 0.09 25.06 ± 0.29 ND

5 Bush Tomato ND ND ND ND

6 Wattleseed ND ND ND ND

Fruit

7 Australian Desert Lime 1.51 ± 0.07 ND 6.89 ± 0.23 ND

8 Kakadu Plum 1.52 ± 0.09 15.91 ± 0.5 3.58 ± 0.15 ND

9 Lemon Aspen ND ND ND ND

10 Davidsonia pruriens 1.15 ± 0.11 ND 1.96 ± 0.15 ND

11 Davidsonia jerseyana 1.41 ± 0.30 ND ND ND

12 Quandong (dry) ND ND ND ND

13 Riberry ND ND ND ND

Blueberry* 0.08 – – -–

afgqj KH [nutumnqnh htrutzsix nijsynknji ns xjqjhyji sfyn{j Rzxywfqnfs mjwgxF xunhjx fsi kwznyx

B[nutumnqnh ythtumjwtqx nijsynknji ns ymnx xyzi~ fwj ymj rfns htrutsjsyx tk {nyfrns V fsi ymjnw qj{jqx fwj

uwjxjsyji ns afgqj LHC

CcZ �  |}� rs�sq�srF i �  ��oqs�D

Ehss W~~s|rw�  iopzs W

#EL[kim_h_

%.C]nkpaja&*Fecqna&7+&eo&]&na`.kn]jca&helkldehe_&leciajp&]j &̀
eo&pda&ikop&_kiikj&_]nkpajkè &]ikjc&kran&711&ikha_qhao&

e àjpe#a`&pk&̀ ]pa&&&Ph]jp&_]nkpajke`o&]na&pda&lnei]nu& èap]nu&
okqn_a&kb&lnk.rep]iej&A&]j`&%._]nkpaja&eo&pda&ikop&a!_eajp&
lnk.rep]iej&A&&C]nkpajkè o&]na&a!_eajp&bnaa.n] è_]h&o_]rajcano%&
dksaran%&opq`eao&kb&oqllhaiajp]pekj&sepd&h]nca&`koao&kb&
%.&_]nkpaja&ej&da]ru&oikgano&d]ra&odksj&]j&ej_na]oa&ej&_]j_an&

neog&[4;\&

Wnlzwj M H \tqjhzqfw xywzhyzwj tk %Dhfwtyjsj

%._]nkpaja&s]o&e àjpe#a`&kjhu&ej&pda&ha]b&kb&T]oi]jje]&lallan%&

lnaoajp&]p&]&harah&kb&3&4&ic0211&cDW&*T] ĥa&5+&&%._]nkpaja&eo&
lnaoajp&ej&okia&racap]^hao&sepd&pda&ne_daop&okqn_ao&̂ aejc<

]rk_]`k%&olej]_d%&g]ha%&osaaplkp]pk&ha]b%&_]nnkp&

]j`&bnqepo<&
l]l]u]&]j`&i]jck&&

%a&harah&kb&%._]nkpaja&ej&pda&Aqopn]he]j&]rk_]`k%&�H]oo%�&eo&bnki&
1&13&pk&1&18&ic0211&c&DW&[51=&pda&r]hqao&]na&na_]h_qh]pa`&bnki&
bnaod&saecdp&̀ ]p]&qoejc&]j&]ran]ca&`nu&saecdp&kb&]rk_]`k&kb&
37'\&

�

�

io�{o||wo es~~s� asot



"*

Rnm_ch

Lqpaej&*Fecqna&8+&lh]uo&]j&eilknp]jp&nkha&ej&aua&da]hpd&&Ip&

eilnkrao&reoq]h&bqj_pekj&]j &̀ouilpkio&ej&]pnklde_&]ca.nah]pa &̀
i]_qh]n& àcajan]pekj&*ARMD+&pd]p&eo&pda&ha]`ejc&_]qoa&kb&
reoekj&hkoo&ej&]cejc&Waopanj&ok_eapeao&[52\&&Lqpaej&lnkpa_po&pda&
napej]&bnki&`]i]ca&^u&ejde^epejc&ej"]ii]pekj&[53\&&Lqpaej&
eo&qoa`&]o&]!2880!_khkqn!.004<4>1!]j`&jqpneajp&oqllhaiajp&ej&]&

sè a&n]jca&kb&]llhe_]pekjo&]p&_kj_ajpn]pekjo&n]jcejc&bnki&3&pk&
441&ic0gc&&Lqpaej&eo&lqne#a &̀bnki&khaknaoej&atpn]_pa`&bnki&pda&
lap]ho&kb&i]neckh &̀*=?ECQCP#COCAQ?+&]j`&eo&qoa`&]o&]&bkk`&]``epera&
sepd&pda&E&jqi^an&E272^&[54\&&

Wnlzwj NH \tqjhzqfw xywzhyzwj tk qzyjns

Aikjc&pda&ar]hq]pa`&dan^o&]j &̀ole_ao%&Ajeoa&Munpha&_kjp]eja`&
pda&decdaop&harah&kb&hqpaej<&31&;&ic0211c&DW%&]j &̀s]o&bkhhksa`&
^u&Laikj&Munpha&*7&7&ic0211c&DW+&]j`&T]oi]jje]&Pallan&
La]b&*2&7&ic0211c&DW+&*T] ĥa&5+&&Lqpaej&s]o&jkp&lnaoajp&ej&

pda&kpdan&ar]hq]pa &̀ole_a&okqn_ao&

K]g]`q&Phqi%&Aqopn]he]j&Daoanp&Leia&]j &̀D]rè okj~o&Phqi&
sana&e`ajpe#a &̀]o&_kjp]ejejc&hqpaej&]p&pda&]llnktei]pa&harah&
kb&2&6&ic0211c&DW&*T]^ha&5+&&&%aoa&bnqepo&_kjp]ej&ikna&
hqpaej&pd]j&pda&Aqopn]he]j&�H]oo�&]rk_]`k&*b nki&1&726&pk&2&16&

ic0211c&DW=&pda&r]hqao&]na&na_]h_qh]pa`&bnki&bnaod&saecdp&`]p]&
qoejc&]j&]ran]ca&`nu&saecdp&kb&]rk_]`k&kb&37'+&[4;\&&Ark_]`k&eo&
kja&kb&pda&lnei]nu&okqn_ao&kb&hqpaej&&Opdan&okqn_ao&kb&hqpaej&]na&
_knj%&kn]jca&lallan%&gese&bnqep%&cn]lao%&olej]_d%&kn]jca&fqe_a&]j`&
vq__deje&[55\&&%a&harah&kb&hqpaej&ej&Bhqa^annu&eo&1&6&ic&0211c&

DW&*Allaj èt&T] ĥa&A+&
as{}| b� �� zs

Lbfikijbrff [ [h^ \

Cdhknklduhh&eo&pda&i]fkn&

leciajp&lnaoajp&ej&lh]jpo&]j &̀

k__qno&ej&oaran]h&`eopej_p&bknio&&

Aikjc&pdai&_dhknklduhho&?&
]j`&@&]na&pda&i]fkn&pulao&bkqj &̀

ej&decdan&lh]jpo&&Cdhknklduhh&

ikha_qhao&`eolh]u&]jpekte`]jp&

_]l]_epu&]j &̀]na&_kjoe àna`&pk&
^a&eilhe_]pa &̀ej&pda&na`q_pekj&

kb&kte ]̀pera&opnaoo&ej&dqi]j&

^k`u%&pd]p&oq^oamqajphu&eo&

hejga &̀sepd&pda&lnarajpekj&
kb&_dnkje_&`eoa]oao&[56\&&

Cdhknklduhh&haraho&ej&ar]hq]pa`&
o]ilhao&]na&]$a_pa &̀^u&o]ilha&

i]pqnepu&*a&c&&D]re`okj~o&Phqi+&
]j`&`nuejc&pa_djemqao&*ha]b+&&

Ao&atla_pa`%&_dhknklduhho&sana&
e`ajpe#a`&ej&Ajeoa&Munpha%&
Laikj&Munpha&]j`&T]oi]jje]&

Pallan&La]b&]o&sahh&]o&K]g]`q&
Phqi&*T]^ha&5+&&Cdhknklduhh&?&

`kiej]pa &̀kran&pda&_dhknklduhh&
@&ej&pda&n]pek&kb&9&3&*Ajeoa&

Munpha+%&6&6&*Laikj&Munpha+%&
5&5&*T]oi]jje]&Pallan&La]b&
]j`&K]g]`q&Phqi+&

Dacn]`]pekj&kb&_dhknklduhh&*hkoo&
kb&cnaaj&_khkqn+&]j`&oujpdaoeo&

kb&leciajpo&*]jpdk_u]jej&
.&na &̀]j &̀^hqa&_khkqn&]j &̀
0kn&_]nkpajke`o&� &uahhks&]j`&
kn]jca&_khkqn+&]na&pda&i]fkn&
_kilkoepekj]h&_d]jcao&pd]p&

k__qn&`qnejc&bnqep&nelajejc&[57\&&
%a&lnaoaj_a&kb&pda&_dhknklduhh&
@&ej&/?SGBPMLG?#NOROGCLP&i]u&
oqccaop&pd]p&pda&bnqep&d]o&̂ aaj&

d]nraopa`&]j`&]j]huoa &̀^abkna&
ep&na]_da`&bqhh&i]pqnepu&&%eo&
_kqh̀ &lkooe ĥu&]$a_p&pda&harah&kb&
]jpdk_u]jej&*T]^ha&2+&



#!

5B C LQGDGA?Q GML�MD�

ocm[gchl
Vep]iejo%&j]ia`&knecej]hhu&
pda&}SGQ?J#?KGLCPX&^u&pdaen&

`eo_kranan%&K]veieanv&Fqjg&ej&
2;23%&]na&aooajpe]h&nacqh]pkno&
kb&lduoekhkce_]h&lnk_aooao&ej&
dqi]jo&]j`&]na&aooajpe]h&bkn&
pda&cnkspd&]j &̀`arahkliajp&

kb&pda&dqi]j&^k`u &Vep]iejo&
_]jjkp&^a&opkna`&ej&pda&^k`u
Ip&eo&aooajpe]h&pd]p&rep]iejo&]na&
]r]eh]^ha&ej&kqn&̀ ]ehu&bkk` &Ij&
knc]je_&bkk ò&pdau&]na&lnaoajp&
ej&ranu&hks&]ikqjpo&]j`&

pdanabkna&ej&kqn&ar]hq]pekj&pdau&
]na&lnaoajpa`&ej&iehhecn]io&lan&
211&c&`nu&saecdp&*ic0211&c&
DW+ &Oranoqllhu&kb&rep]iejo&
`kaoj~p&d]ra&]&^aja#p&� &pdau&]na&

aheiej]pa`&]o&]&s]opa&kn&_]j&araj&
^a&pkte_&*b]p&okhq ĥa&rep]iejo+

Vep]iejo&C&]j`&E&]na&lksanbqh&
]jpekte`]jpo&]_pera&ej&du`nkldehe_&
*rep]iej&C+&]j`&helkldehe_&

*rep]iej&E+&ajrenkjiajpo &Opdan&
rep]iejo%&oq_d&]o&je_kpeje_&]_e`&
*]hok&_]hha`&je]_ej&kn&rep]iej&B4+
B23%&rep]iej&A&]j &̀bkh]pa&]na&
aooajpe]h&ej&i]ejp]ejejc&cajkia&

da]hpd &Aikjc&pdai &rep]iejo&
B4&]j`&B23&]na&kb&]jei]h&knecej
sdeha&rep]iej&A&]j`&_kilkjajpo&
kb&bkh]pa&]na&c]pdana`&bnki&lh]jp&
okqn_ao % _]nkpaja%&]&helkldehe_&

_kilkqj` &eo&pda&ikop&a!_eajp&
lnk.rep]iej&A

=GQ?K GL�0�

Vep]iej&C&*Fecqna&9+&eo&]&s]pan&okhq^ha&decdhu&a$a_pera&
]jpekte`]jp&pd]p&araj&ej&oi]hh&]ikqjpo&_]j&lnkpa_p&ej`eolajo]^ha&

ikha_qhao&ej&pda&^k`u &oq_d&]o&lnkpaejo &hele ò&*b]po+
_]n^kdu`n]pao &]j`&jq_hae_&]_e ò&*DNA&]j`&RNA+&bnki&`]i]ca&
^u&bnaa&n]`e_]ho&]j &̀na]_pera&ktucaj&ola_eao&*ROS+ &Aj&a!_eajp&
na`q_pekj&kb&kte ]̀pera&opnaoo&^u&rep]iej&C&d]o&^aaj&k^oanra`&ej&
_ahho&cnksj GL#SGQOM&[58\&]j &̀ej&heba&oq f̂a_po&[59\ &Vep]iej&C&eo&

namqena`&bkn&pda&oujpdaoeo&kb&_khh]caj &]j&eilknp]jp&opnq_pqn]h&
_kilkjajp&kb&̂ hkk &̀raooaho &paj`kjo%&hec]iajpo &]j &̀^kja&]j`&eo&
eilhaiajpa &̀ej&pda&lnarajpekj&kb&]&jqi^an&kb&̀ eoa]oao&[5;\

;RP̂ [N�3 ��@ XUNL ÛJ[�\][̂ L]̂[N�XO�F R]JV RW�8

Aikjc&pda&ar]hq]pa`&dan^o&]j &̀ole_ao &Ajeoa&Munpha&s]o&pda&
kjhu&okqn_a&kb&rep]iej&C &%a&rep]iej&i]`a&ql&1 18'&kb&pda&

`nu&saecdp&*77 8&ic0211&c&DW &T]^ha&6+ &%a&ne_daop&okqn_a&
kb&rep]iej&C&s]o&K]g]`q&Phqi&
sepd&]j&kqpop]j èjc&harah&kb&8363 4&
ic0211&c&DW&*8 3'&kb&pda& ǹu&
saecdp+ &%eo&naoqhp&oqllknpo&a]nhean&
lq^heoda`&nalknpo&[2 &61\ &Vep]iej&

C&s]o&e`ajpe#a`&]hok&ej&Aqopn]he]j&
Daoanp&Leia&]p&pda&harah&kb&;73 4&
ic0211c&DW&*1 ;&'&kb&pda& ǹu&
saecdp+&*T] ĥa&6+ &%a&harah&kb&
rep]iej&C&ej&Bhqa^annu&eo&75rep]iej&C&ej&Bhqa^annu&eo&75 7&ic07&ic0

211c&DW *Allaj`et&T] ĥa&A+

No Sample
Vi tamin C

(mg/100g DW)

Vitamin E components (mg/100g DW) Vitamin E
(mg/100g DW)

Folate
(µg/100g DW)

Vitamin A*
(mg/100g DW)"-tocopherol #-tocopherol $-tocopherol

Herb/Spice

1 Tasmannia Pepper B ND 0.24 ± 0 09 0.02 ± 0 01 0.93 ± 0 10 1.198 8787.0 ND

2 Tasmannia Pepper L. ND 1717.41 ± 1 79 0.19 ± 0 06 T 1717.835 160.0 0 .2 ± 0 007

3 Anise Myrtle 6666.7 ± 7 5 49 40 ± 0 87 1.63 ± 0 01 8.66 ± 0 02 5959.696 100.0 ND
4 Lemon Myrtle ND 2020.21 ± 0 33 0.36 ± 0 02 0.36 ± 0 01 2121.231 7171.0 ND

5 Bush Tomato ND 3.414 ± 0.7373 0.50 ± 0 03 0.66 ± 0 04 4 573 100.0 ND

6 Wattleseed ND 4 65 ± 0 26 0.34 ± 0 02 0 . ± 0 015 5.286 100.0 ND

Fruit

7 Aust ralian Desert Lime 962.3 ± 23.4 3.58 ± 0 91 0.42 ± 0 09 ND 3.999 420.0 ND
8 Kakadu Plum 7252 8 ± 68.6 5.97 ± 0 63 0.11 ± 0 06 ND 6.079 110.0 ND

9 Lemon Aspen ND 1.82 ± 0 31 0.06 ± 0 02 ND 1.885 110.0 ND
1010 Davidsonia pruriens ND 0.52 ± 0 04 0.38 ± 0 02 0.26 ± 0 03 1.1616 40 0 ND

1111 Davidson ia jerseyana ND 0.05 ± 0 002 1.60 ± 0 23 1.25 ± 0 29 2.905 3434 ND

1212 Quandong (dry) ND 4 24 ± 0 28 0.30 ± 0 02 0.24 ± 0 01 4 786 120.0 ND

1313 Riberry ND 2.60 ± 0 51 0.02 ± 0 01 ND 2.615 110.0 ND

E JKUN�0 �F R]JV RW\�RMNW]RORNM�RW�\NUNL]NM�WJ]R_N�6 \̂][JURJW�Q N[K\�F R]JV RW\�RMNW]RORNM�RW�\NUNL]NM�WJ]R_N�6 \̂][JURJW�Q N[K\F�\Y RLN\�JWM�O[̂ R]\

)N[fS_ [̀ �;�[e�bdWeẀ fWV�[̀ �_ Y�dWf[̀a �̂SU f[h[fk�Wcg[hS Ŵ̀ f�dWUS Û g ŜfWV�Xda_ �)N[fS_ [̀ �;�[e�bdWeẀ fWV�[̀ �_ Y�dWf[̀a �̂SU f[h[fk�Wcg[hS Ŵ̀ f�dWUS Û g ŜfWV�Xda_ � +USdafẀ W�'K;?*�/r Y�aX�dWf[̀ a �̂: �/0�� Y�aX�nV[WfSdko�T WfS+USdafW Ẁ(�Q36R*�G >�p�`af�Y�aX�nV[WfSdko�T WfS+USdafW Ẁ(�Q36R*�G >�p�`af�
VWfWU fWV*�Mp�fdSUWe,

;̀ [eW� F kdf̂W



#"

Ys ymj kwzny xfruqjx ymj wnhmjxy xtzwhj tk

{nyfrnsx T fsi V |fx Zfpfiz _qzr

Ycm[gch N

Ahpdkqcd&Vep]iej&E&d]o&^aaj&gjksj&]o&]j&aooajpe]h&jqpneajp&
bkn&nalnk`q_pekj&oej_a&2;33%&`qa&pk&pda&lkpajp&]jpekte`]jp&
lnklanpeao%&pda&eil]_p&kb&rep]iej&E&ej&pda&lnarajpekj&kb&_dnkje_&
`eoa]oao&eo&^aheara`&pk&^a&]ook_e]pa &̀sepd&kte`]pera&opnaoo&&Ra_ajphu&
Avve&*3118+&d]o&oqccaopa &̀ejrkhraiajp&kb&rep]iej&E&ej&oecj]h&

pn]jo`q_pekj&[62\&&A&jqi^an&kb&kpdan&bqj_pekjo&sana&e`ajpe#a`&bkn&
r]nekqo&bknio&kb&rep]iej&E%&oq_d&]o&jaqpn]heo]pekj&kb&iqp]cajo&^u&
&.pk_kldankh&]j &̀lnkpa_pekj&kb&jaqnkjo&^u&pk_kpneajkho&[63%&64\&

"-tocopherol, R1=R2=R3=CH3 &- tocopherol, R1=R2=CH3R3=H
"-tocotr ienol, R

1
=R

2
=R

3
=CH

3
&- tocotrienol, R

1
=R

2
=CH

3
R

3
=H

%-tocopherol, R1=R3=CH3; R2=H #-tocopherol, R1=R2=R3=H
%-tocotr ienol, R

1
=R

3
=CH

3
; R

2
=H #-tocotrienol, R

1
=R

2
=R

3
=H

Wnlzwj PH \tqjhzqfw xywzhyzwjx tk {fwntzx ktwrx tk bnyfrns V

Vep]iej&E&eo&pda&pani&bkn&]&cnkql&kb&pk_kldankho&]j`&pk_kpneajkho&
*Fecqna&;+%&kb&sde_d&".pk_kldankh&d]o&pda&decdaop& êkhkce_]h&
rep]iej&E&]_perepu&&%a&ikop&_kiikj&_kilkjajpo&kb&rep]iej&E&

]na<&".pk_kldankh%&%.pk_kldankh&]j`&&.pk_kldankh&]j &̀pda&o]ia&
d]ra&^aaj&ar]hq]pa &̀ej&pdeo&opq`u&&%a&oqi&kb&".pk_kldankh%&%.
pk_kldankh&]j`&&.pk_kldankh&eo&lnaoajpa`&]o&pda&harah&kb&rep]iej&E&
*T]^ha&6+&&

%a&decdaop&haraho&kb&rep]iej&E&*pda&oqi&kb&".%&&.&]j`&#.pk_kldankh+&

sana&_kjp]eja`&ej&pda&o]ilha&kb&Ajeoa&Munpha&*6;&8&ic0211cDW+%&
bkhhksa`&^u&Laikj&Munpha&*32&3&ic0211cDW+&]j`&T]oi]jje]&
Pallan&La]b&*28&7&ic0211cDW+&*T]^ha&6+&&".Tk_kldankh&s]o&pda&
i]ej&_kilkqj`&pd]p&_kjpne^qpa`&pk&pda&pkp]h&pk_kldankh&ietpqnao&
ej&pdaoa&pdnaa&okqn_ao%&naola_perahu%&93&9'%&;6&29'&]j`&;9&;1'&&Ij&

_]oa&kb&Ajeoa&Munpha%&pda&_kjpne^qpekj&kb&#.&]j &̀&.pk_kldankho&pk&
pda&pk_kldankh&ietpqna&s]o&3&8'&]j`&25&6'&&

%a&haraho&kb&rep]iej&E&ej&W]pphaoaa %̀&Bqod&Tki]pk&]j`&
T]oi]jje]&Pallan&Bannu&sana&oecje#_]jphu&hksan<&6&4%&5&68&
]j`&2&3&ic0211c&DW&*T]^ha&6+&&".Tk_kldankh&s]o&pda&

i]ej&_kilkqj`&ej&pda&pk_kldankh&ietpqnao&kb&Bqod&Tki]pk&
]j`&W]pphaoaa`&sepd&pda&_kjpne^qpekj&kb&85&7'&]j`&98&;'%&
naola_perahu&&#.Tk_kldankh&s]o&pda&i]ej&_kilkqj`&ej&T]oi]jje]&
Pallan&Bannu&]j`&i]`a&89&1'&kb&epo&pk_kldankh&ietpqna&&

Secje#_]jphu&hksan&haraho&kb&rep]iej&E&sana&̀ apa_pa &̀ej&pda&

bnqep&o]ilhao&&K]g]`q&Phqi&d]`&pda&cna]paop&]ikqjp&*7&2&ic0
211cDW+&]j`&s]o&bkhhksa`&^u&Qq]j`kjc&*5&9&ic0211cDW+%&
Aqopn]he]j&Daoanp&Leia&*5&1&ic0211cDW+%&/?SGBPMLG?#HCOPCV?L?&
*3&;&ic0211cDW+%&&Re^annu&*3&7&ic0211cDW+%&Laikj&Aolaj&
*2&;&ic0211cDW+&]j`&/?SGBPMLG?#NOROGCLP&*2&3&ic0211cDW+&

*T]^ha&6+&&%a&_kilkoepekj&kb&pda&pk_kldankh&ietpqna&ej&pda&bnqep&

o]ilhao&`e$ana`&&".Tk_kldankh&
s]o&pda&i]ej&_kilkqj`&ej&pda&
pk_kldankh&ietpqnao&kb&K]g]`q&
Phqi&*;9&3'+%&Qq]j`kjc&

*99&7'+%&Aqopn]he]j&Daoanp&
Leia&*9;&7'+%&Re^annu&*;;&4'+&
]j`&Laikj&Aolaj&*;7&6'+&&
Tsk&kpdan&pk_kldankho%&&.&]j`&
#.pk_kldankh%&`kiej]pa &̀ej&

^kpd&D]re`okj~o&Phqi&o]ilhao<&
66'&]j`&54&2'&ej&/&#HCOPCV?L?%&
44&1'&]j &̀33&2'&ej&/&#NOROGCLP%&
naola_eperahu&&&

A__kn`ejc&pk&pda&USDA&

D]p]^]oa&kj&bkk &̀_kilkoepekj&
[65\%&decd&haraho&kb&rep]iej&E&
_]j&^a&bkqj`&ej&pda&bkhhksejc&
bkk`o<&]rk_]`k%&jqpo%&na &̀l]hi&
keh%&oaa ò%&olej]_d%&racap] ĥa&

keh%&sda]p&cani%&sdkhacn]ej&
bkk`o%&iehg&]j &̀]ol]n]cqo&&
Oja&kb&pda&ne_daop&okqn_ao&
kb&pk_kldankho&eo&]rk_]`k&&&
Aqopn]he]j&]rk_]`k&�H]oo�&

_kjp]ejo&bnki&5&71&pk&9&38&ic0
211c&DW&".pk_kldankh%&1&56&
pk&1&9;&ic0211c&&.pk_kldankh%&
]j`&1&43&pk&2&11&ic0211c&
DW&#.pk_kldankh&&%a&harah&
kb&rep]iej&E&ej&K]g]`q&Phqi&

]j`&Qq]j`kjc&eo&_kil]n] ĥa&
sepd&pd]p&kb&]rk_]`k&}H]oo~&
[51=&pda&r]hqao&]na&na_]h_qh]pa`&
bnki&bnaod&saecdp&`]p]&qoejc&]j&
]ran]ca&`nu&saecdp&kb&]rk_]`k&kb&

37'\&&%a&harah&kb&rep]iej&E&ej&
Bhqa^annu&eo&]^kqp&4&8&ic0211c&
DW&*Allaj`et&T] ĥa&A+&



##

W{}|u t�� w� �o{~zs�F W� �� �ozwo| Zs�s� � aw{s 
q}|�ow|sr �vs vwuvs��  zs�sz� }t t}zo�s

X� �v i}{o�}

io�{o||wo es~~s�  asot � o� wrs|� wtwsr o� o �}zs 

�}� �qs }t ~�}� w�o{w| W

Oif[m_
Ckilkjajpo&kb&bkh]pa&]na&s]pan.okhq ĥa&_kilkqj`o&*gjksj&]hok&

]o&rep]iej&B;+&pd]p&lh]u&]&gau&nkha&ej&pda&iapduh]pekj&_u_ha&]j`&
ej&DNA&̂ ekoujpdaoeo&*Fecqna&21+&&%au&]na&namqena &̀bkn&pda&nal]en&
]j &̀oujpdaoeo&kb&dqi]j&DNA&]j`&bkn&_dnkikokia&oacnac]pekj&&
Bna]go&ej&pda&DNA&opn]j`&]j &̀_dnkikokia&i]hoacnac]pekj&]na&
pda&i]ej&bknio&kb&cajkia&`]i]ca&&A`amq]pa&haraho&kb&bkh]pa%&

_ki^eja`&sepd&pda&lnaoaj_a&kb&Zj%&Mc%&C]&]j`&rep]iej&B23&
ej&pda& èap%&_]j&lnarajp&cajkia&`]i]ca&pd]p&k__qno&`qa&pk&
kte`]pera&opnaoo%&jqpneajp&`a#_eaj_u&kn&_]hknu&at_aoo&[66\&&Fkh]pa&
`a#_eaj_u&naoqhpo&ej&]j&ej_na]oa &̀neog&kb&_]n èkr]o_qh]n&̀ eoa]oa&
]j &̀`aiajpe]&]o&sahh&]o&jaqn]h&pq^a& àba_po&[67%&68\&

\wu� �s  KJH  b}zsq� zo� �� � �q�� �s }t t}zo�s

Ahh&o]ilhao&kb&j]pera&ola_eao&ar]hq]pa &̀ej&pdeo&opq`u&_kjp]eja &̀
bkh]pa&&Aikjc&dan^o&]j`&ole_ao%&pda&decdaop&harah&kb&271&qc0

211cDW&s]o&lnaoajp&ej&T]oi]jje]&Pallan&La]b&&Ajeoa&Munpha%&
Bqod&Tki]pk&]j`&W]pphaoaa &̀_kjp]eja &̀211qc0211cDW&a]_d&
]j &̀sana&bkhhksa &̀^u&T]oi]jje]&Pallan&Bannu&*98&� c0211cDW +&
]j &̀Laikj&Munpha&*82&� c0211cDW+&*T] ĥa&6+&

Aikjc&bnqep&o]ilhao%&Aqopn]he]j&Daoanp&Leia&_kjp]eja`&pda&

decdaop&haraho&kb&bkh]pa&sepd&531&� c0211&c&DW%&bkhhksa`&^u&
Qq]j`kjc&*231&� c0211&c&DW+%&K]g]`q&Phqi%&Rê annu%&Laikj&
Aolaj&*221&� c0211&c&DW +&]j &̀D]rè okj~o&Phqi&*45.51&
� c0211cDW+&*T] ĥa&6+&&%a&harah&kb&bkh]pa&ej&Bhqa^annu&eo&4;&7&
� c0211cDW&*Allaj`et&T] ĥa&A+&

Ycm[gch J

%a&ikop&_kiikj&bkni&kb&rep]iej&A&eo&napejkh&*Fecqna&22+&&

Ojhu&lna_qnokno&kb&rep]iej&A&*lnkrep]iej&A+&]na&lnaoajp&ej&bkk`&
]j &̀pdaoa&]na&_kjranpa &̀ejpk&napejkh&ej&pda&pdej&ejpaopeja&

 \wu� �s  KKH  b}zsq� zo� �� �� q� � �s }t �s�w|}z

%a&ikop&_kiikj&lnkrep]iej&A&eo&%._]nkpaja&&Ij&pdeo&opq`u&
pda&haraho&kb&%._]nkpaja&]na&na_]h_qh]pa`&ejpk&rep]iej&A&[69\&&
T]oi]jje]&Pallan&La]b&s]o&è ajpe#a`&]o&]&okha&okqn_a&kb&
lnkrep]iej&A&sepd&pda&harah&1&3&ic&napejkh&amqer]hajpo0211cDW&

*kn&311� c&napejkh&amqer]hajpo0211cDW +&*T]^ha&6+&&%a&harah&kb&
rep]iej&A&ej&Bhqa^annu&eo&2;&9&� c&napejkh&amqer]hajpo0211cDW&
*Allaj èt&T] ĥa&A+&



#$

Q^_hmc`c][mcih i`

gch_k[fl
Tn]_a&ahaiajpo%&^aoe à&
rep]iejo%&bkni&]jkpdan&cnkql&kb&

ie_nkjqpneajpo&pd]p&]na&aooajpe]h&
nacqh]pkno&kb&lduoekhkce_]h&

lnk_aooao&ej&dqi]jo&&
Me_nkjqpneajp& à#_eaj_u&
eo&gjksj&pk&_]qoa&ola_e#_&

]_qpa&ehhjaooao&]j`&i]u&_]qoa&
lna`eolkoepekj&pk&]&jqi^an&kb&
_dnkje_&̀ eoa]oao&&Da#_eaj_u&kb&

ie_nkjqpneajpo&`qnejc&lnacj]j_u&
]j`&_deh`dkk &̀]na&hejga`&pk&
cnkspd&lnk ĥaio&a]nhu&ej&heba&

]j`&pk&ej_na]oa &̀ej_e`aj_a&kb&
_dnkje_&̀ eoa]oao&h]pan&ej&heba&&
Fnaod&bnqepo&]j`&racap]^hao&]na&

eilknp]jp&_kjpne^qpkno&pk&pda&
oqllhu&kb&iejan]ho&ej&pda& èap&&
%a&haraho&]j`&_kilkoepekj&kb&

iejan]ho&ej&bnqepo&]j`&racap]^hao&
]na&]$a_pa`&^u&pdaen&lnaoaj_a&kn&
]^oaj_a&ej&okeho&]j`&banpehevano&&

%eo&opq`u&]eia`&pk&aop] ĥeod&
]&ouopai]pe_&ejrajpknu&kb&pda&

haraho&kb&oaha_pa`&ie_nkjqpneajpo&
pd]p&]na&_kjoe àna`&pk&^a&
_nepe_]h&bkn&pda&op]^ehepu&kb&pda&

dqi]j&cajkia&]j &̀kpdan&
aooajpe]h&lduoekhkce_]h&lnk_aooao&&
Aikjc&pda&iejan]ho&aooajpe]h&

pk&i]ejp]ej&DNA&]na<&&vej_&
*Zj+%&i]cjaoeqi&*Mc+&]j`&
_]h_eqi&*C]+&&Zej_&eo&namqena &̀

bkn&DNA&oujpdaoeo&]j &̀nal]en=&
i]cjaoeqi&bkn&DNA&oujpdaoeo&
]j`&_dnkikokia&oacnac]pekj&

]j`&_]h_eqi&eo&jaa à`&bkn&
_dnkikokia&oacnac]pekj&[66\&&
Opdan&iejan]ho&ar]hq]pa`&ej&pdeo&

opq`u&]na<&enkj&*Fa+%%&i]jc]jaoa&
*Mj+%&_kllan&*Cq+%&ikhê `ajqi&
*Mj+%&oahajeqi&*Sa+%&lkp]ooeqi&

*K+&]j`&ok`eqi&*N]+&&

S[ah_lcngF sch] [h^

][f]cng

M]cjaoeqi&*Mc+&eo&]&

_kilkjajp&kb&pda&_dhknklduhh&
ikha_qha%&sde_d&eo&naolkjoe^ha&
bkn&pda&cnaaj&_khkqn&ej&bnaod&

lnk`q_a&&A__kn`ejc&pk&pda&
N]pekj]h&Ha]hpd&]j`&Ma`e_]h&

Raoa]n_d&Ckqj_eh%&2;;2%&pda&
na_kiiaj`a &̀`]ehu&ejp]ga&
*RDI+&kb&Mc&bkn&]`qhpo&
*atlnaooa`&]o&ia]j&`]ehu&ejp]ga+&

eo&381&ic&*skiaj+&]j &̀431&
ic&*iaj+&*Allaj`et&T]^ha&B+&&
Ij&pda&US&̀ eap&]^kqp&37'&kb&
i]cjaoeqi&_kiao&b nki&bnaod&
bnqepo&]j`&racap]^hao&[57\&&

M]cjaoeqi&*Mc+&d]o&^aaj&
e àjpe#a`&ej&]hh&ar]hq]pa`&
o]ilhao%&sepd&W]pphaoaa`%&Ajeoa&
Munpha&]j &̀T]oi]jje]&Pallan&
La]b&_kjp]ejejc&]^kra&311&

ic0211c&DW&*T] ĥa&7%&Fecqna&
23A+&&Seieh]n&haraho&kb&Mc&
sana&e`ajpe#a`&ej&Qq]j`kjc%&
D]re`okj~o&Phqi&*/&#HCOPCV?L?+&

]j`&K]g]`q&Phqi&&%a&_kjpajp&
kb&Mc&ej&]hh&kpdan&okqn_ao&s]o&
^apsaaj&211&]j`&311&ic0211c&
DW%&sepd&pda&at_alpekj&kb&
Aqopn]he]j&Daoanp&Leia&pd]p&

_kjp]eja`&;5&6&ic0211c&DW&&
%a&harah&kb&Mc&ej&Bhqa^annu&eo&
4;&7&ic0211cDW&*Allaj`et&
T]^ha&A+&&

%a&na_kiiaj à`& ]̀ehu&ejp]ga&

kb&vej_&*Zj+&bkn&]`qhpo&eo&23&ic&
*Allaj`et&T] ĥa&B+&&T]oi]jje]&
Pallan&La]b&s]o&e`ajpe#a`&]o&pda&
ne_daop&okqn_a&kb&vej_%&sepd&7&6&
ic0211cDW&&Ip&s]o&bkhhksa`&

^u&pda&T]oi]jje]&Pallan&Bannu&
]j`&W]pphaoaa &̀sepd&pda&haraho&kb&
4&6&]j`&4&2&ic0211cDW&*T]^ha&
7%&Fecqna&23B+&&Bqod&Tki]pk%&

Ajeoa&Munpha&]j`&Laikj&
Munpha&]hh&_kjp]ej&^apsaaj&2&
]j`&3&ic0211c&DW&&

Aikjc&pda&ar]hq]pa &̀bnqepo%&
Qq]j`kjc&]j`&Laikj&Aolaj&

_kjp]eja`&pda&decdaop&]ikqjpo&
kb&Zj%&5&3&]j`&4&;&ic0211cDW%&
naola_perahu&&%a&harah&kb&Zj&ej&
Re^annu&s]o&]llnktei]pahu&4.
bkh &̀hksan&*2&4&ic0211c&DW+/&

Aqopn]he]j&Daoanp&Leia&]j`&
D]re`okj~o&Phqi&*/&#HCOPCV?L?+&
_kjp]eja`&2/2&]j`&2/1&ic0211c&
DW&naola_perahu&]j &̀ej&pdeo&

]ola_p&sana&oeieh]n&pk&Bhqa^annu&
*2&16&ic0211c&DW=&Allaj`et&

T]^ha&A+&&

C]h_eqi&eo&namqena`&bkn&
_dnkikokia&oacnac]pekj%&
dksaran&ikop&_]h_eqi&ej&pda&
^k ù&*]llnktei]pahu&;9'+&eo&

_kjp]eja`&ej&pda&^kjao&&C]&eo&
aooajpe]h&bkn&^kja&da]hpd&]j`&
opnajcpd&&Ij&]` èpekj%&]^kqp&2'&
kb&C]&eo&qoa`&bkn&janra&eilqhoao&
]j`&iqo_ha&_kjpn]_pekjo&

*ej_hq`ejc&da]np%&ge`jau%&]j &̀
kpdan&knc]jo+&pd]p&oqop]ej&heba&
]j`&lnkre`a&ikraiajp&&%a&
na_kiiaj`a &̀`]ehu&ejp]ga&kb&C]&
bkn&]j&]`qhp&eo&911&]j`&2111&ic&

bkn&iaj&]j`&skiaj%&naola_perahu&
*Allaj`et&T] ĥa&B+&

Laikj&Munpha&s]o&e`ajpe#a &̀
]o&pda&ne_daop&okqn_a&kb&_]h_eqi&
sepd&pda&_kjpajp&kb&2694&

ic0211c&DW&*T] ĥa&7%&Fecqna&
23C+&&Ip&s]o&bkhhksa &̀^u&pda&
T]oi]jje]&Pallan&La]b&]j`&
W]pphaoaa &̀sepd&5;6&]j`&545&
ic0211c&DW%&naola_perahu&

f� o|r}|u }| � �ss

as{}| W�~s| t� � w�

W{}|u �vs s�oz�o�sr t� � w� �F f� o|r}|u o|r 

as{}| W�~s| q}|�ow|sr �vs vwuvs�� o{}� |�� 
}t � w|qH
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Aikjc&pda&bnqepo &Aqopn]he]j&
Daoanp&Leia%&Re^annu&]j`&
K]g]`q&Phqi&_kjp]eja`&495%
419&]j &̀393&ic0211c&DW&kb&
C]C]%&naola_perahu &%aoa&haraho&]na&

oecje#_]jphu&decdan&pd]j&pd]p&
bkqj`&ej&Bhqa^annu&*4; 7&ic0
211cDW=&Allaj`et&T]^ha&A+

%a&Aqopn]he]j&j]pera&dan̂ o%
ole_ao&]j`&bnqepo&ar]hq]pa`&

ej&pdeo&opq`u&_kjp]eja`&]hh&
pdnaa&ahaiajpo&namqena &̀bkn&
pda&cajkia&da]hpd<&&Mc &Zj&
]j`&C] &Aikjc&pda&dan^o&
]j`&ole_ao &T]oi]jje]&Pallan&

La]b&]j &̀W]pphaoaa`o&_]j&̂ a&
_kjoè ana`&]o&pda&ne_daop&okqn_ao&
kb&pdaoa&iejan]ho%&sepd&Laikj&
Munpha&^aejc&at_alpekj]hhu&
ne_d&ej&C]&]j &̀Ajeoa&Munpha&

ne_d&ej&Mc &Aikjc&pda&b nqepo
Qq]j`kjc&eo&pda&ne_daop&okqn_a&
kb&Mc&]j`&Zj &sdeha&K]g]`q&
Phqi&lnkre`ao&Mc&]j`&C]&]j &̀
Laikj&Aolaj&� &Zj

No Sample Zn MgMg Ca Fe Se P Na K Mn Cu Mo K : Na

Herb/Spice

1
Tasmannia Pepper B 3.500 142 147 5.2222 ND 126 .0 2727.45

1106 8 3333.8 0.847 2.3 40 3

2 Tasmannia Pepper L. 6.565 212 .1 495.1 1111.3535 ND 106 .3 47 3535 837.9595 ND 0.6219 3.3 1717.7

3 Anise Myrtle 1.440 247 261.45 5.8686 ND 100 .6 5151.7575 773.3 9.595 0.367 2.6 1414

4 Lemon Myrtle 1.055 188 .4 1583 1515 5.7777 ND 114 1919.2020 1258 7 1.2828 0.474 5.5 6565.5

5 Bush Tomato 1.850 160 .3 117.0505 2626.5050 6.6565 256 .5 4 66 2251 1.315 0.732 1818.4 483.5757

6 Wattleseed 3.105 255 .1 434 1010.9090 3131.7 227 .5 43 9090 1147 6 2.955 0.836 2525.1 2626.1

Fruit

7 Aust ralian Desert Lime 1.060 9494 384 4 74 ND 127 .8 2.2424 1287 8 0.8775 0.641 7.7 574

8 Kakadu Plum 0.574 203 .8 282.45 3.9999 ND 5252.45 1010.45 1905 5 3.5 0.303 1818.5 182.3

9 Lemon Aspen 3.925 147 133.3535 1313.2525 ND 129 .0 45 0505 1512 9 1010.025 0.834 1212.9 3333.6

1010 Davidsonia pruriens 0.426 138 .1 217.3535 1.2424 ND 9494 45 1.7777 1465 5 1919.5555 0.638 1111 .0 828.0

1111 Davidson ia jerseyana 0.965 208 .7 193.5555 2.3939 ND 105 .5 9.9090 1857 4 3030.1515 0.919 1313.7 187.7

1212 Quandong (dry) 4 240 217 .9 133.3 1616.5555 ND 9696 .9 306.0505 3456 2 0.288 0.100 5555.6 1111.3

1313 Riberry 1.315 189 .0 307.7 4 32 ND 118.8 47 1010 1715 7 2222.7575 1.135 1010.7 3636.4

E JKUN�1�@ RWN[JU\�RMNW]RORNM�RW�\NUNL]NM�WJ]R_N�6 \̂][JURJW�Q N[K\F�\Y RLN\�JWM�O[̂ R]\�����������������������������

MZW�dWeg f̂e�SdW�bdWeW f̀WV�[̀ �_ Y-/..Y�>O �i[fZ�WjUWbf[a �̀aX�LW�S`V�F a�fZSf�SdW�bdWeẀ fWV�Se�rY-/..Y�>O ,

gwps� ��

C̀ eWf8�Adag`V�O Sff̂WeWWV,�;T ahW8�O Sff̂WeWWV�baVe�a �̀fdWWC̀ eWf8�Adag`V�O Sff̂WeWWV,�;T ahW8�O Sff̂WeWWV�baVe�a �̀fdWW
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Wnlzwj HIH [j{jqx tk RQ rflsjxnzr B\lCF SQ �nsh BcsC fsi TQ hfqhnzr BTfC

ns sfyn{j kttix

as{}| b� �� zs w� s� qs~� w}|ozz�  �wqv w| qozq w� {
`oyor�  ez� { � o� w| �vs u�}� ~ }t t� � w� � �vo�  vor �wu|wtwqo|� z�  vwuvs� qozqw� { zs�sz� �vo| Xz� sps� �� H 
Cev}�}T g}ps� � Zso|F Y}�orxwF ciD

!

1 61 211 261 311 361 411

Vcuocpkc!Rgrrgt!Dgtt{!

Vcuocpkc!Rgrrgt!Ngch!

Cpkug!O{tvng

Ngoqp!O{tvng!

Dwuj!Vqocvq!

Ycvvng!Uggf

Cwuvtcnkcp!Fgugtv!Nkog

Mcmcfw!Rnwo

Ngoqp!Curgp

Fcxkfuqpkc!rtwtkgpu

Fcxkfuqpkc!lgtug{cpc

Swcpfqpi!

Tkdgtt{

Dnwgdgtt{!

Oi!)oi0211!i!FY*

2

!

1 2 3 4 5 6 7 8

Vcuocppkc!Rgrrgt!Dgtt{

Vcuocppkc!Rgrrgt!Ngch!

Cpkug!O{tvng

Ngoqp!O{tvng!

Dwuj!Vqocvq!

Ycvvnguggf

Cwuvtcnkcp!Fgugtv!Nkog

Mcmcfw!Rnwo

Ngoqp!Curgp

F c x kf uq p kc !r tw tk g p u

F c x kf u q p kc !lg t u g { c p c

Swcpfqpi!

Tkdgtt{

Dnwgdgtt{!

\p!)oi0211i!FY*

!

1 311 511 711 911 2111 2311 2511 2711

V cuo cppkc!Rgrrgt!Dgtt{!

V cuo cppkc!Rgrrgt!Ngch!

Cpkug!O{tvng

Ngoqp!O{tvng!

Dwuj!Vqo cvq!

Ycvvnguggf

Cwuv tcn kcp!Fgugtv!Nkog

Mcmcfw!R nwo

Ngo qp!Curgp

Fcxkfuqpkc!rtwtkgpu

Fcxkfuqpkc! lgtug{cpc

Swcpfqpi!

Tkdgtt{

D nwgdgtt{!

Ec!)oi0211i!FY*
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Qkih

Inkj&*Fa+&bqj_pekjo&ej&pda&
daikchk^ej&ej&na`& ĥkk`&_ahho%&

sde_d&pn]jolknpo&ktucaj&bnki&

pda&hqjco&pk&pda&^k ù ~o&peooqao%&
ej_hq èjc&pda&iqo_hao&]j`&pda&

^n]ej&&Inkj&_]j&^a&]__aooa &̀ej&
i]ju& è$anajp&pulao&kb&bkk`%&

^qp&kjhu&]^kqp&21&pk&26'&eo&
]_pq]hhu&]^okn^a`&ejpk&pda&^k`u&

[6;\&&%a&qlp]ga&kb&Fa&bnki&
]jei]h&okqn_ao&* ànera`&bnki&

daikchk^eja+&na]_dao&26'&pk&

46'&[71\&]j`&eo&decdan&pd]j&
pd]p&bnki&lh]jp&bkk ò&*3&pk&31'+&

[72\&&Ma]p&lnkpaejo&]j &̀rep]iej&
C&eilnkra&pda&]^oknlpekj&kb&

enkj&b nki&lh]jp&okqn_ao&[73\&&
T]jjejo&*bkqj`&ej&pa]+%&_]h_eqi%&

lkhuldajkho&sepd&c]hhkuh&
cnkqlo%&]j`&ldup]pao&*bkqj`&

ej&hacqiao&]j &̀sdkha&cn]ejo+&

_]j&`a_na]oa&]^oknlpekj&kb&enkj&
bnki&lh]jpo&[74%&75%&76\&&Skia&

ldajkhe_&_kilkqj ò&ejde êp&enkj&
]^oknlpekj&&Aikjc&pdai&]na&

_kilkqj`o&pd]p&_kjp]ej&c]hhkuh&
cnkqlo&*p]jje_&]j &̀c]hhe_&]_e`o+&&

Ckilkqj`o&pd]p&lkooaoo&pda&
ldajkhe_&_]pa_dkh&cnkqlo&*a&c&&

_]pa_dej+&`k&jkp&ejpanbana&sepd&

Fa&]^oknlpekj&[75\&&&Pdajkhe_&
_kilkqj`o&pd]p&lkooaoo&pda&

_]pa_dkh&cnkql&̀ eolh]u&ajd]j_a`&

]jpekte`]jp&lnklanpeao&[26\&&

Pnkpaejo&bkqj`&ej&oku^a]jo&i]u&
ejde^ep&enkj&]^oknlpekj&[76\&&
A__kn`ejc&pk&pda&Wknh`&Ha]hpd&
Onc]jeo]pekj%&enkj. à#_eaj_u&

]$a_po&]^kqp&59'&kb&_deh`naj&
]j`&]^kqp&61'&kb&skiaj&&&

%a&na_kiiaj à`& ]̀ehu&ejp]ga&
kb&Fa&eo&8&*iaj+&]j`&23&� &27&

ic&*skiaj+&*Allaj èt&T] ĥa&
B+&&Lajpeho%&^a]jo%&pkbq&]j &̀
olej]_d&]na&]ikjc&pda&ne_daop&
okqn_ao&kb&Fa&]j`&lnkre`a&bnki&

7&pk&4&ic&lan&oanrejc&[21\&&
Ij&US& èap&bnaod&bnqepo&]j`&
racap]^hao&_kjpne^qpa&]^kqp&2;'&
kb&pda&RDI&*na_kiiaj`a`&`]ehu&

ejp]ga+&[57\&

Bqod&Tki]pk&s]o&e`ajpe#a`&]o&
pda&ne_daop&Fa&okqn_a&sepd&37&6&
ic0c&DW&]j`&s]o&bkhhksa`&^u&

T]oi]jje]&Pallan&La]b&*22&4&
ic0c&DW+&]j`&W]pphaoaa`&
*21&;&ic0c&DW+&*T]^ha&7%&
Fecqna&24+&&Aikjc&bnqepo%&

Qq]j`kjc&s]o&pda&ne_daop&
okqn_a&kb&Fa&*27&6&ic0c&DW+&
]j`&s]o&_hkoahu&bkhhksa`&^u&
Laikj&Aolaj&*24&3&ic0c&

DW+&&Wepd&pda&at_alpekj&kb&
/?SGBPMLG?#NOROGCLP%&pda&_kjpajp&
kb&Fa&ej&]hh&ar]hq]pa`&okqn_ao&
s]o&decdan&pd]j&ej&Bhqa^annu&

*Fecqna&24+&

W_f_hcng

-15174=6!"-1#&o]hpo&]na&pkte_&

ej&h]nca&]ikqjpo%&^qp&pn]_a&
]ikqjpo&kb&pda&ahaiajp&]na&
ja_aoo]nu&bkn&_ahhqh]n&bqj_pekj&
ej&dqi]jo&&Sa&bknio&pda&

]_pera&_ajpan&*_kajvuia+&kb&
]jpekte`]jp&ajvuiao%&oq_d&]o&pda&
chqp]pdekja&lankte`eoa&ajvuia&
b]iehu%&sdkoa&nkha&eo&pk&lnkpa_p&
pda&knc]jeoi&bnki&kte`]pera&

]̀i]ca&&Sq^oamqajphu%&ep&
./-3*&'0"#,1*-4*&#,1"$','!10"#,&"

.#/1*%*.#1'0"*,"1)'"$-&560",#12/#+"

&'(',%'0!"

Paklha&`alaj àjp&kj&bkk &̀

cnksj&bnki&oahajeqi.`a#_eajp&
okeh&]na&]p&neog&&Ij&Fejh]j`&
sdana&pda&haraho&kb&Sa&ej&
okeh&]na&at_alpekj]hhu&hks%&

oqllhaiajp]pekj&kb&banpehevano&
sepd&Sa&s]o&bkqj`&pk&^a&]j&
a$a_pera&]j`&o]ba&s]u&pk&ej_na]oa&
pda&Sa&ejp]ga&j]pekjse`a&[77\&&
Ana]o&kb&Sa&`a#_eaj_u&sana&

nalknpa`&ej&pda&Nknpdanj&
T]^hah]j ò&kb&NSW&[78\%&
Skqpd.a]opanj&]j`&_k]op]h&]na]o&
kb&Qqaajoh]j`&[79\%&Skqpd.
saopanj&]na]o&kb&Waopanj&

Aqopn]he]&[7;\%&Skqpd.a]opanj&
]na]o&kb&SA&[81\&]j`&ej&lk_gapo&
kb&decd&n]ejb]hh&ej&Ve_pkne]&(&
T]oi]je]&[79\&&Sa&pkte_epu&

eo&nalknpa`&ej&okia&]na]o&ej&
Qqaajoh]j`&&Ij&Nknpd.saopanj&
Qqaajoh]j`&ej&Aqopn]he]%&okeho&
sepd&decd&haraho&kb&Sa&]na&
]ook_e]pa`&sepd&heiaopkja&od]ha&&

Vacap]pekj&cnksj&kj&okeho&
na_aerejc&pda&nqj.k$&bnki&
pdaoa&heiaopkjao&lnk`q_a&]_qpa&

pkte_epeao&ej&heraopk_g&[82\&

Bqod&Tki]pk&]j &̀W]pphaoaa`&
sana&pda&kjhu&psk&okqn_ao&pd]p&
_kjp]eja`&oahajeqi&]p&ranu&hks&
haraho&kb&1&1178&]j`&1&1428&
ic0211c&DW%&naola_perahu&

*T]^ha&7+&&%a&nalknpa`&harah&kb&
Sa&ej&Bhqa^annu&eo&1&77� c0211c&
DW&kn&1&177&ic0211c&DW&
*Allaj`et&T] ĥa&A+&

1 6 21 26 31 36 41

Vcuocppkc!Rgrrgt!Dgtt{!

Vcuocppkc!Rgrrgt!Ngch!

Cpkug!O{tvng

Ngoqp!O{tvng!

Dwuj!Vqocvq!

Ycvvnguggf

Cwuvtcnkcp!Fgugtv!Nkog

Mcmcfw!Rnwo

Ngoqp!Curgp

Fcxkfuqpkc!rtwtkgpu

Fcxkfuqpkc!lgtug{cpc

Swcpfqpi!

Tkdgtt{

Dnwgdgtt{!

Hg!)oi0211i!FY*

Wnlzwj HJH [j{jqx tk nwts BWjC ns xjqjhyji sfyn{j kwznyxF mjwgx fsi xunhjx
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S[ha[h_l_

*.73.71;1!"*7#&lh]uo&]j&

aooajpe]h&l]np&kb&lnklan&̂ kja&
]j`&_]npeh]ca&bkni]pekj%&]j`&
chq_koa&iap]^kheoi&&M]jc]jaoa&
dahlo&^qeh̀ &]j &̀oqllknp&opnkjc&

^kjao&ej&pda&^k ù&]j`&lnarajp&
kopaklknekoeo&&Mj&eo&]hok&
ejrkhra`&ej&janrkqo&]j`&eiiqja&

ouopaio&]j`&nacqh]pao&^hkk`&
oqc]n&haraho&&Oranatlkoqna&pk&
Mj&_]qoao&]hpan]pekjo&ej&Fa&
namqenejc&ajvuiao&lnaoajp&ej&pda&

dqi]j&^n]ej&*^n]ej&]_kjep]oa+&
]j`&`arahklo&ouilpkio&oeieh]n&
pk&pdkoa&kb&P]ngejokj~o&`eoa]oao&

[83\&&%a&] r̀anoa&da]hpd&a$a_po&
kb&i]jc]jaoa&*Mj+&d]ra&̂ aaj&
]ook_e]pa`&sepd&knc]je_&Mj&
_kilkqj`o&*laope_e`ao+%&iejejc&

]j`&da]ru&]en&lkhhqpekj&&[83\&&

%a&na_kiiaj à`& ]̀ehu&ejp]ga&
kb&Mj&ej&pda&Ujepa &̀Sp]pao&
eo&3ic&[84\&&Mj&eo&lnaoajp&ej&

iehg%&dksaran&epo&]^oknlpekj&
eo&jac]perahu&]$a_pa`&^u&pda&
lnaoaj_a&kb&_]h_eqi&[85\&&Ta]&

ha]b&_kjp]ejo&461� ;11&� c0c&
DW&]j`&2&hepna&kb&pa]&ejbqoekj&
_kjp]ejo&]llnktei]pahu&226'&
kb&pda&]ran]ca& ]̀ehu& èap]nu&

ejp]ga&kb&Mj&&Uj àn&oeiqh]pa`&
ejpaopej]h&_kj`epekjo%&pda&
êk]r]eh]^ehepu&kb&Mj&bnki&pa]&

ejbqoekj&na]_da &̀51'&[86\&&

T]oi]jje]&Pallan&Bannu&s]o&
pda&ne_daop&okqn_a&kb&Mj&sepd&
pda&harah&kb&44&9&ic0211c&

DW&]j`&s]o&bkhhksa`&^u&
/?SGBPMLG?#HCOPCV?L?%&Re^annu&
]j`&/?SGBPMLG?#NOROGCLP#*41&26%&
33&86&]j`&2;&66&ic0211c&DW%&

naola_perahu&*T] ĥa&7+&&

Sifr\^_hng

*85?/017=6!"*8)&lnaoajp&ej&
]&jqi^an&kb&r]nekqo&ajvuiao&
eo&]&namqena &̀ahaiajp&bkn&heba&

ej&decdan&knc]jeoio%&ej_hq`ejc&
dqi]jo&&%a&na_kiiaj à`&
`]ehu&ejp]ga&eo&86� c&[84\&&

Da#_eaj_u&kb&Mk&ha] ò&pk&&

`uobqj_pekj]h&Mk._kjp]ejejc&
ajvuiao&[87\&&Lei]&̂ a]j&oaa`o&
]na&pda&ne_daop&okqn_a&kb&Mk&*5&9&
� c0c&bnaod&saecdp+%&bkhhksa`&^u&

cnaaj&la]o&*4&6+%&acco&*1&5;+%&
olej]_d&*1&37+%&_]nnkp&*1&19+&
]j`&lkp]pkao&*1&14+&&Mk&s]o&
jkp&̀ apa_pa &̀ej&_]qhe"ksan&]j`&

kjekj&[87\&&

Wepd&pda&at_alpekj&kb&
Qq]j`kjc-&pd]p&_kjp]eja`&1/166&
ic&*kn&66&� c+&0211c&DW-&]hh&

o]ilhao&kb&j]pera&Aqopn]he]j&
ole_ao-&dan^o&]j`&bnqepo&
_kjp]eja`&Mk&]p&amq]h&pk&kn&haoo&

pd]j&1&13ic&*kn&31&� c+&0211c&
DW&*T]^ha&7+&&

Uim[llcng

,8<.;;4=6!"(#&eo&]j&aha_pnkhupa&
pd]p&ejpan]_po&sepd&ok`eqi&pk&
_kj`q_p&janra&eilqhoao&]j`&
i]ju&kpdan&bqj_pekjo&ej&_ahho&&

Ij&pda&l]op%&decd&lkp]ooeqi&

bkk`o&qoa`&pk&`kiej]pa%&^qp&

pdnkqcd&arkhqpekj%&kqn&`eap&d]o&
^a_kia&decdan&ej&ok`eqi&&%eo&

naranoao&pda&decd&lkp]ooeqi0hks&

ok`eqi&n]pek&]j`&pdeo&narano]h&
_kjpne^qpao&pk&pda&ej_na]oa&kb&

decd&̂ hkk &̀lnaooqna&&Ra_ajphu%&
ejraopec]pekjo&d]ra&^aaj&

qj`anp]gaj&pk&nalh]_a&N]&sepd&
K&ej&bkk`&ej&kǹ an&pk&na`q_a&

dulanpajoekj&

%a&decdaop&n]pek&kb&K<
N]&]ikjc&pda&ar]hq]pa`&

b nqep&o]ilhao&s]o&bkqj`&bkn&
/?SGBPMLG?#NOROGCLP&*939+%&

Aqopn]he]j&Daoanp&Leia&*686+%&
/?SGBPMLG?#HCOPCV?L?&*299+&

]j`&K]g]`q&Phqi&*293+&&Bqod&

Tki]pk&_kjp]eja`&594.bkh &̀
decdan&harah&kb&K&pd]j&N]&]j`&

ej&pdeo&naola_p&s]o&pda&ikop&
b]rkqn] ĥa&}ole_a~&ola_eao&*T]^ha&

7+&&&%eo&mq]hepu&kb&j]pera&bnqepo&
]j`&ole_ao&_]j&^a&qpeheoa`&ej&pda&

`arahkliajp&kb&hks&N]&]j`&

decd&K&harah&bkk`&lnk`q_po&

amj mnlmjxy wfynt tk ZQ]f frtsl ymj j{fqzfyji kwzny xfruqjx |fx ktzsi ktw Uf{nixtsnf
uwzwnjsx



Lih]fnlcihl
%a&haraho&kb&]jpekte ]̀jp&_kilkqj`o%&
rep]iejo&*rep]iej&E%&bkh]pa+&]j`&iejan]ho&
*Zj%&Mc%&C]%&Fa%&Mj%&Cq&]j`&Mk+&ej&

pda&i]fknepu&kb&pda&ar]hq]pa`&okqn_ao&
at_aa &̀pdkoa&ej&pda&Bhqa^annu&bnqep&pd]p&eo&
na_kcjeoa`&bkn&da]hpd.ajd]j_ejc&lnklanpeao&&

Pdajkhe_&_kilkqj ò&*du ǹkldehe_&_kilkqj ò+&
sana&e àjpe#a`&]o&pda&i]ej&okqn_ao&kb&
]jpektè ]jp&]_perepeao&&Hksaran%&nah]perahu&
decd&]jpekte ]̀jp&]_perepeao&d]ra&̂ aaj&̀ apa_pa`&

ej&helkldehe_&bn]_pekjo&kb&K]g]`q&Phqi%&
Laikj&Aolaj%&Re^annu%&D]re`okj~o&Phqi%&
Aqopn]he]j&Daoanp&Leia%&T]oi]jje]&Pallan&
La]b%&T]oi]jje]&Pallan&Bannu&]j`&Laikj&
Munpha&&Pnaoaj_a&kb&ldupk_daie_]ho&pd]p&

lnkre à&]jpekte`]jp&]_perepu&ej&^kpd%&pda&
dù nkldehe_&]j`&helkldehe_&ajrenkjiajp%&
oqccaopo&ikna&_kilnadajoera&lnkpa_pekj&
bnki&kte`]pera&opnaoo&]j`&lkooe^hu&ikna&
lnkjkqj_a &̀da]hpd&^aja#po&ej&_kil]neokj&pk&

_kiikjhu&_kjoqia`&bnqepo&pd]p&]na&_kilneoa &̀
lna`kiej]jphu&kb&du ǹkldehe_&]jpekte`]jpo&&

K]g]`q&Phqi&eo&pda&ne_daop&okqn_a&kb&
]jpektè ]jp&_kilkqj`o=&ej&]``epekj&ep&_kjp]ejo&
]j&at_alpekj]hhu&ne_d&ietpqna&kb&ldajkhe_&
_kilkqj ò%&decd&haraho&kb&rep]iej&C%&E&%&
bkh]pa%&]j &̀hqpaej&&Ip&]hok&_kjp]ejo&aooajpe]h&

iejan]ho%&a&c&&Mc%&C]%&]j &̀Zj&namqena`&
bkn&oujpdaoeo&]j &̀oahb.nal]en&kb&dqi]j&
DNA%&]j`&Fa&&%a&ne_d&_kilkoepekj&kb&
ldupk_daie_]ho&]j`&ie_nkahaiajpo&ej è_]pao&
lkpajpe]h&oecje#_]jp&da]hpd&lnklanpeao&kb&

K]g]`q&Phqi&&Fqnpdan&naoa]n_d&eo&namqena`&
pk&e`ajpebu&lkooe ĥa&ola_e#_&da]hpd&^aja#po&
]neoejc&bnki&_kjoqilpekj&kb&K]g]`q&Phqi&&
Allhe_]pekj&bkn&pda&̀ arahkliajp&kb&bqj_pekj]h&
bkk`o&]j &̀jqpn]_aqpe_]ho&eo&ajreo]ca`&

Qq]j`kjc&d]o&^aaj&e àjpe#a`&]o&]&ne_d&
okqn_a&kb&ldajkhe_.^]oa`&]jpekte ]̀jpo&]j`&

ej&naola_p&pk&]jpekte ]̀jp&_]l]_epu&ep&bkhhkso&
K]g]`q&Phqi&&A` èpekj]hhu%&pda&bnqep&
_kjp]ejo&rep]iej&E%&bkh]pa&]j`&iejan]ho<&
Zj%&Mc%&C]%&Fa&]j &̀Mk&&Ij&naola_p&pk&pda&
haraho&kb&pda&]^kra&iajpekja`&_kilkqj`o&

pda&bnqep&eo&oqlanekn&pk&Bhqa^annu&&%aoa&
mq]hepeao&s]nn]jp&bqnpdan&opq èao&ej&nah]pekj&
pk&lkooe ĥa&da]hpd.ajd]j_ejc&lnklanpeao&

D]re`okj~o&Phqi&_kjp]ejo&decd&haraho&kb&
]jpdk_u]jejo%&j]pqn]h&leciajpo&pd]p&]na&opnkjc&
]jpektè ]jpo&&Ip&]hok&_kjp]ejo&hqpaej%&rep]iej&
E&]j &̀bkh]pa%&Zj%&Mc%&C]&]j`&Mk&&A&decd&

lkp]ooeqi<ok èqi&*K<N]+&n]pek&s]o&e`ajpe#a &̀&

�
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�

�

�

%a&bnqep&eo&oqep]^ha&bkn&lnk_aooejc&]j &̀]&
lkooe^ha&]llhe_]pekj&kb&D]re`okj~o&Phqi&]o&]&

okqn_a&kb&j]pqn]h&bkk`&_khkn]jp&pd]p&ajd]j_ao&
da]hpd&lnklanpeao&kb&bkk ò&_kqh &̀^a&_kjoe àna`&

Wepd&naola_p&pk&]jpekte ]̀jp&_]l]_epu&
]j`&_kilkoepekj&kb&ldupk_daie_]ho&
]j`&aooajpe]h&iejan]ho%&Re^annu&]lla]no&
pk&^a&oeieh]n&pk&Bhqa^annu&&

Aqopn]he]j&Daoanp&Leia&d]o&^aaj&e àjpe#a`&
pk&_kjp]ej&rep]iej&C%&E&]j`&bkh]pa&]o&

sahh&]o&hqpaej&]j &̀_]j&^a&lnkikpa &̀]o&
okqn_a&kb&pdaoa&ie_nkjqpneajpo&

Laikj&Aolaj&eo&]&ne_dan&okqn_a&kb&Zj%&
Mc%&C]%&Fa&]j &̀Mj&pd]j&Bhqa^annu&

T]oi]jje]&Pallan&La]b%&Ajeoa&Munpha&]j`&
Laikj&Munpha&]na&ckk`&okqn_ao&kb&]jpekte`]jp&
_kilkqj`o&kb&dù nkldehe_&]j &̀helkldehe_&
j]pqna%&hqpaej%&bkh]pa%&rep]iej&E%&rep]iej&C&
*Ajeoa&Munpha+&]j`&rep]iej&A&*T]oi]jje]&

Pallan&La]b +&&&Ahh&_kjp]ej&iejan]ho<&Zj%&
Mc&]j &̀C]&*sepd&Laikj&Munpha&̂ aejc&pda&
ne_daop&okqn_a&kb&C]+&pd]p&]na&namqena &̀bkn&
oujpdaoeo&]j`&oahb.nal]en&kb&dqi]j&DNA&

A&i]fknepu&kb&ldajkhe_&_kilkqj`o&lnaoajp&ej&
T]oi]jje]&Pallan&Bannu&lkooaoo&]&_]pa_dkh.
^]oa`&opnq_pqna&pd]p&ej è_]pao&lkooe ĥa&

da]hpd.ajd]j_ejc&lnklanpeao&kb&pdeo&^annu&

Pkhuldajkhe_&atpn]_p&bnki&T]oi]jje]&

Pallan&La]b&eo&at_alpekj]hhu&ne_d&ej&
_dhknkcaje_&]_e`&&Fqnpdan&naoa]n_d&pk&e àjpebu&
lkpajpe]h&da]hpd&lnklanpeao&kb&pda&atpn]_p&
]j`&lkooe ĥa&]llhe_]pekj&]o&]&oqllhaiajp&
ej&pda&bkk`&]j`0kn&pda&_koia_aqpe_]h&

ej`qopnu&odkqh`&̂ a&_kjoe`ana &̀

Bqod&Tki]pk&]j`&W]pphaoaa &̀lnkre à&
Sa%&sde_d&eo&ja_aoo]nu&bkn&]jpekte ]̀jp&
ajvuiao&pk&bqj_pekj&]j`&_]j&̂ a&lnkikpa &̀
]o&]&okqn_a&kb&pdeo&aooajpe]h&iejan]h&&
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Qgjfc][mcihl
%a&naoqhpo&kb&pdeo&naoa]n_d&ueah &̀
]&n]jca&kb&oecje#_]jp&#j`ejco%&

oqep]^ha&bkn&aepdan&eiia`e]pa&
kn&bqpqna&qoa&*laj`ejc&

_kj#ni]pknu&naoa]n_d+%&ej&pda&
da]hpd.^]oa &̀i]ngapejc&kb&

j]pera&bkk`o&lnk`q_po&&%a&`]p]&

]neoejc&bnki&pda&naoa]n_d&naoqhpo&
_]j&^a&qpeheoa`&^u&ej`qopnu&

pk&lnkikpa&pda&qoa&kb&j]pera&
bnqepo%&dan^o&]j &̀ole_ao&bkn&

`ena_p&_kjoqilpekj&]j`&bkn&
pda& àrahkliajp&kb&jkrah&bkk &̀

lnk`q_po&

Wdaj&lnk`q_po&i]`a&kb&j]pera&

bnqepo%&dan^o&]j &̀ole_ao&]na&
_kjoè ana`%&bqnpdan&opq`eao&

jaa`&pk&̂ a&_kj`q_pa`&pk&
_kj#ni0r]he`]pa&pda&_h]eio&]o&

pa_djkhkce_]h&lnk_aooao&i]u&
oecje#_]jphu&]hpan&pda&haraho&kb&

ar]hq]pa`&_kilkqj`o&

A&mq]hepu&]ooqn]j_a&lnkcn]i&

pk&ajoqna&pda&r]he`epu&kb&]ju&
jqpneajp&_kjpajp&_h]eio&]_nkoo&

`e$anajp&^]p_dao&kb&pda&o]ia&
lh]jp&okqn_a%&kn&oecje#_]jp&

]``epekj]h&_kj#ni]pknu&naoa]n_d&
skqh`&^a&namqena`&&Ij&l]npe_qh]n%&

naoa]n_d&sehh&̂ a&namqena`&bkn&
pda&bqnpdan&oq^op]jpe]pekj&kb&

naoqhpo%&sdana&pda&jqpneajp&kn&
bqj_pekj]h&lnklanpu&s]o&]p&]j&

a]nhu&op]ca&kb&aop]^heodejc&epo&

nkha&ej&i]ejp]ejejc&da]hpd%&a&c&&
]jpekte`]jp&_]l]_epu&ar]hq]pa`&

kjhu&ej&na]cajp.^]oa`&]oo]uo&

Bek]r]eh]^ehepu&kb&jqpneajpo&eo&]&

lnanamqeoepa&kb&pda&da]hpd&a$a_p&
]neoejc&bnki&epo&_kjoqilpekj&&

Fqnpdan&opq`eao&sehh&^a&namqena`&
pk&_kj#ni&]__aooe^ehepu&]j`&

êk]r]eh]^ehepu&kb&jqpneajpo&bnki&
bkk`&i]pne_ao&&

Fej]hhu%& èooaiej]pejc&pda&
gjksha`ca&]^kqp&da]hpd.

ajd]j_ejc&lnklanpeao&kb&
j]pera&ola_eao&sehh&_d]jca&

lq^he_&lan_alpekj&pks]n`o&
_kjoqilpekj&kb&j]pera&bnqepo%&
dan̂ o&]j`&ole_ao&]j &̀pdaen&

lnk`q_po&]j`&sehh&_na]pa&]&
i]ngap& ài]j`&&%eo&odkqh̀ &

opnajcpdaj&pda&lkoepekj&kb&
pda&Aqopn]he]j&N]pera&Fkk`&

Ij`qopnu&ej&`kiaope_&]j`&
ejpanj]pekj]h&i]ngapo&

V_]igg_h^[mcihl
Ijbkni]pekj&k^p]eja`&sepdej&
pdeo&lnkfa_p&_]j&^a&qoa`&pk&
lnkikpa&]j &̀i]ngap&lnk`q_po&

pd]p&]na&`arahkla &̀bnki&pda&
j]pera&lh]jpo&ar]hq]pa`&ej&pdeo&

opq`u&&Ckilkoepekj]h&jqpneajp&
`]p]%&haraho&kb&]jpekte`]jpo&*^kpd&

dù nkldehe_&]j`&helkldehe_+%&
rep]iejo&C%&E&]j`&bkh]pa%&

lnkrep]iej&A%&]o&sahh&]o&hqpaej%&
_]j&^a&qpeheoa`&^u&pda&ej`qopnu&
pk&lnkikpa&pda&ar]hq]pa`&lh]jp&

ola_eao%&lnkre`a &̀pd]p&mq]hepu&
]ooqn]j_a&]_nkoo&`e$anajp&

^]p_dao&kb&pda&o]ia&lnk`q_p&
bkhhkso&&A` èpekj]h&naoa]n_d&

sehh&^a&namqena &̀bkn&pda&bqnpdan&
oq^op]jpe]pekj&kb&lkooe^ha&da]hpd&
a$a_po&nah]pa &̀pk&]jpekte`]jp&

paopejc&̀ ]p]&&

K]g]`q&Phqi&d]o&^aaj&

e`ajpe#a`&]o&pda&ne_daop&okqn_a&
kb&]jpekte ]̀jp&_kilkqj ò&

kb&du`nkldehe_&]j`&helkldehe_&
j]pqna&&Mknakran%&ep&_kjp]ejo&

at_alpekj]hhu&decd&haraho&kb&
rep]iej&C%&]o&sahh&]o&rep]iej&
E%&bkh]pa%&]j`&hqpaej&&Ip&eo&]hok&

]&ckk &̀okqn_a&kb&iejan]ho&
namqena &̀bkn&cajkia&da]hpd&

*Mc%&C]%&]j`&Zj+&]o&sahh&
]o&Fa&&%eo&ne_d&_kilkoepekj&

kb&ldupk_daie_]ho&]j`&
ie_nkahaiajpo&ej&K]g]`q&Phqi&
ej`e_]pao&lkooe ĥa&oecje#_]jp&

da]hpd&lnklanpeao&&Fqnpdan&
naoa]n_d&eo&na_kiiaj à`&pk&
atlhkna&pdaoa&lnklanpeao&&Ib&
lkoepera&#j èjco&]na&i]`a%&

]llhe_]pekj&kb&K]g]`q&Phqi&]o&]&
_kilkjajp&kb&bqj_pekj]h&bkk`o&
]j &̀jqpn]_aqpe_]ho&iecdp&bkhhks&&

S_eajpe#_]hhu&lnkraj&]llhe_]pekj&
kb&K]g]`q&Phqi&ej&bqj_pekj]h&
bkk`0ld]ni]_aqpe_]h&ej`qopneao&
skqh̀ &lh]_a&pda&ej`qopnu&]p&pda&

bknabnkjp&kb&pda&qpehev]pekj&kb&
j]pera&lh]jpo&pk&i]ejp]ej&pda&
j]pekj~o&da]hpd&&

Hecd&]jpekte ]̀jp&_]l]_epu&kb&

Qq]j`kjc&]j`&T]oi]jje]&
Pallan&La]b&_ki^eja`&sepd&
pda&lnaoaj_a&kb&rep]iej&E%&

bkh]pa&]j`&aooajpe]h&iejan]ho&
s]nn]jpo&bqnpdan&opq`eao&pks]n`o&
e`ajpe#_]pekj&kb&lkpajpe]h&
da]hpd.ajd]j_ejc&lnklanpeao&

D]re`okj~o&Phqi&eo&oqep]^ha&
bkn&h]nca&o_]ha&lnk_aooejc&&Ip&eo&
ne_d&ej&]jpdk_u]jejo&&Pkpajpe]h&
ar]hq]pekj&kb&pda&lhqi&]o&]&

okqn_a&kb&j]pqn]h&bkk`&_khkn]jp&
pd]p&ajd]j_ao&]jpektè ]jp&op]pqo&
kb&bkk`o&eo&na_kiiaj à`&

Fej]hhu%&naoqhpo&k^p]eja`&ej&
pdeo&opq`u&odkqh`&^a&qpeheoa`&
pk&_na]pa&]j&ejpanjap&̀ alhkua`&
`]p]^]oa&kj&_kilkoepekj&]j`&

^ekhkce_]h&a$a_po&kb&da]hpd.
lnkikpejc&ldupk_daie_]ho&
]j &̀ie_nkahaiajpo&lnaoajp&ej&

j]pera&Aqopn]he]j&lh]jpo/&%eo&
`]p]^]oa&odkqh`&^a&_na]pa`&
]j &̀i]ejp]eja`&^u&CSIRO&
kn&ANFIL&]j`&odkqh &̀^a&

_kil]pe ĥa&sepd&pda&Eqnkla]j&
Fkk`&Ijbkni]pekj&Raokqn_a&
Napskng&*sss/aqnk#n/jap+/

*<?;820B8>=A!0=3!
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C 3-G cyanidin 3-glucoside

CHA chlorogenic acid

E number number codes for food additives (found on food labels throughout the European Union. The numbering
scheme follows that of the International Numbering System (INS) as determined by the Codex
Alimentarius committee. ) ?E>36BC 2B6 2=C@ 6?4@E?D6B65 @? 7@@5 =236==;?8 ;? @D96B <EB;C5;4 D;@?C,
including the GCC, Australia, New Zealand and Israel. The “E” prefix is omitted in Australia and New
Zealand. They are increasingly (though still rarely) found on North American packaging.

FRAP Ferric Reducing Antioxidant Power

GA gallic ac id

HPLC High Performance Liquid Chromatography

HPLC-DAD HPLC equipped with diode array detector

LC-PDA-MS/MS Liquid Chromatography Mass Spectrometry equipped with a photo-diode array detector

m/z mass-to-charge ratio

MeOH methanol

MS mass spectrum (an intensity vs. m/z (mass-to-charge ratio) plot representing a chemical analysis)

MTBE Methyl t-butyl ether

ORAC Oxygen Radical Scavenging Capacity

PTFE Polytetrafluoroethylene (PTFE) membrane (used for a variety of filtration applications)

R rutin

ROS reactive oxygen species

SRM selected reaction monitoring

TFA Triflouroacetic acid

TP Total Phenolics (the amount of phenolic compounds, expressed as gallic acid (GA), in 1 g dry (or fresh)
weight of sample.

TPTZ 2,4,6-tripyridy l-s-triazine
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Mehhan%&J&B&%&J]iao%&K&W&%&M]ccekna%&P&M&&2;;4&&T]^hao&kb&_kilkoepekj&kb&Aqopn]he]j&A^knecej]h&bkk`o%&
A^knecej]h&Spq`eao&Pnaoo%&ll&&367&

Sejchapkj%&V&L&%&Rkooe&J&A&&2;76&&Ckhkneiapnu&kb&pkp]h&ldajkhe_o&sepd&ldkoldkn.&ikhu^`e_.ldkoldkpqjcope_&
]_e`&na]cajpo&&,K&#4&#MD#0LMJ&#>GQGA&%&27<&255.269&

Pnekn&RL%&Wq&X%&S_d]e_d%&K&&3116&&Sp]j`]n`eva`&iapdk`o&bkn&pda&`apaniej]pekj&kb&]jpektè ]jp&_]l]_epu&]j`&
ldajkhe_o&ej&bkk`o&]j`&`eap]nu&oqllhaiajpo&&4#,EOGA#1MMB#.FCK&%&64<&53;1.5414&

Hq]jc%&D&%&Oq%&B&%&H]ilo_d.Wkk`ehh%&M&%&Fh]j]c]j%&J&A&%&Daaian%&E&K&&3113&&Darahkliajp&]j`&
r]he`]pekj&kb&Otucaj&R]`e_]h&A^okn^]j_a&C]l]_epu&Aoo]u&bkn&Lelkldehe_&Ajpektè ]jpo&Uoejc&R]j`kihu&
Mapduh]pa`&%.Cu_hk`atpnej&]o&pda&okhq^ehepu&Ejd]j_an%&J&Acne_&&Fkk`&Cdai&%&61<&2926.2932

Oq%&B&&H]ilo_d.Wkk`ehh%&M&%&Pnekn%&R&&3112&&Darahkliajp&]j`&r]hè ]pekj&kb&]j&eilnkra`&ktucaj&n]`e_]h&
]^okn^]j_a&_]l]_epu&]oo]u&qoejc&"qknao_ej&]o&pda&"qknao_ajp &&4#,EOGA&#1MMB#.FCK&%&5;<&572;.5737&

H]hrknoaj%&B&L&%&C]nhoaj%&M&H&%&Pdehelo%&C&M&%&Bkdj%&S&K&%&Hkhpa%&K&%&J]_k^o%&D&R&%&Bhkidk$%&R&&3117&&
Ckjpajp&kb&na`kt.]_pera&_kilkqj`o&*ea%&]jpekte`]jpo+&ej&bkk`o&_kjoqia`&ej&pda&Ujepa`&Sp]pao&&,K&#4&#.JGL&#
7RQO&%&95<&;6.246&

Bajvea%&I&F&F&%&Spn]ej%&J&J&&2;;7&&%a&banne_&na`q_ejc&]^ehepu&kb&lh]oi]&*FRAP+&]o&]&ia]oqnaiajp&kb&
�]jpekte`]jp&lksan�<&pda&FRAP&]oo]u&&,L?J&#-GMAFCK&%&34;<&81.87&

V]vmqav.O`anev%&M&L&=&V]vmqav.Bh]j_k%&M&E&=&Lklav.Hanj]j`av%&J&=&Sei]h.Lkv]jk%&J&=&Rkiank.
Rk`necqav%&M&A&&2;;5&&Seiqhp]jakqo&`apaniej]pekj&kb&knc]je_&]_e`o&]j`&rep]iej&C&ej&cnaaj&^a]jo&̂ u&hemqè &
_dnki]pkcn]ldu&&4&#,8,.#3LQCOL?Q&&88<&2167.216;&

Rq^anpk%&G&%&B]n]pp]%&M&T&&3111&&Ajpekte`]jp&]_perepu&kb&oaha_pa`&aooajpe]h&keh&_kilkjajpo&ej&psk&hele`&ik`ah&
ouopaio%&1MMB#.FCKGPQOV&7;<&278� 285&

dppl<00sss/j]h/qò ]/ckr0bje_0bkk`_kil0oa]n_d0&napneara`&M]u&26%&311;&

Bqnpkj%&G&W&%&Ijckh`%&K&U&&2;97&&Vep]iej&E<&]llhe_]pekj&kb&pda&lnej_elhao&kb&lduoe_]h&knc]je_&_daieopnu&pk&
pda&atlhkn]pekj&kb&epo&opnq_pqna&]j`&bqj_pekj&&,AA&#.FCK&#;CP&&2;<&2;5.312&

W]jc%&H&%&C]k%&G&%&Pnekn%&R&L&&2;;7&&Tkp]h&Ajpekte`]jp&C]l]_epu&kb&Fnqepo&&4&#,EOGA&1MMB#.FCK&%&55<&812.816&

Pnekn%&R&L&%&C]k%&G&%&M]npej%&A&%&Sk#_%&E&%&M_Esaj%&J&%&O~Bneaj%&C&%&Leo_djan%&N&%&&Edhaj#ah`p%&M&%&
K]hp%&W&%&Knasan%&G &%&M]ejh]j` %&M&C&&2;;9&&Ajpekte`]jp&C]l]_epu&]o&Ij"qaj_a`&̂ u&Tkp]h&Pdajkhe_&]j`&
Ajkpdk_u]jej&Ckjpajp %&M]pqnepu%&]j`&V]neapu&kb&>?AAGLGRK&Sla_eao%&4&#,EOGA&1MMB#.FCK&%&57<&3797� 37;4&

Fn]jgah%&E&N&&2;;;&&Fkk`&]jpekte`]jpo&]j`&ldupk_daie_]ho<&lnaoajp&]j`&bqpqna&lanola_perao&&1CQQ'5GNGB&212%&
Nn&23%&S&<&561.566&

Re_a.Er]jo%&C&%&Mehhan%&N&J&%&P]c]jc]%&G&&2;;7&&Spnq_pqna.]jpekte`]jp&]_perepu&nah]pekjodel&kb&"]rkjke`o&]j`&
ldajkhe_&]_e`o&&1OCC#;?BGA&#-GMJ&#$#6CB&%&31*8+<&;44.;67&
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G]n`ejan%&M&&R&%&Gkni]j&&R&C&%&2;74&&Fqnpdan&k^oanr]pekjo&kj&lh]jp&oahajeqi&haraho&ej&Waopanj&Aqopn]he]&&
,RPQO?JG?L#4MROL?J#MD#0UNCOGKCLQ?J#,EOGARJQROC#?LB#,LGK?J#2RP@?LBOV&4%&395.;&

Raqpan%&D&J&%&2;86&&Sahajeqi&ej&Skeho&]j`&Ph]jpo&&,EOGARJQRO?J#;CAMOB&&3%&55.66&

Kjkpp%&S&G&%&M_Cn]u%&C&W&R&%&2;6;&&Tsk&j]pqn]hhu&k__qnnejc&kqp^na]go&kb&oahajkoeo&ej&Qqaajoh]j` &&,RPQ&#
>CQ&#4&&46<&272.276&

Zdajc%&W&%&Raj%&S&%&Gn]ve]jk%&J&H&&2;;9&&M]jc]jaoa&ejde^epo&iepk_dkj`ne]h&]_kjep]oa<&]&ia_d]jeoi&kb&
i]jc]jaoa&jaqnkpkte_epu&&-O?GL#;CPC?OAF%&8;;*3+<&&445.453&

Pajjejcpkj%&J&A&%&Hq^^]n`%&V&A&N&S&&2;;8&&Daner]pekj&kb&`]ehu&r]hqao&qoa`&bkn&jqpnepekj&h]^ahhejc&&4&#,K&#
/GCQCQ&#,PPMA&%&;8*23+<&2518.2523&

D]rè ookj%&L&%&Ca`an^h]%&A&%&Lkjjan`]h%&B&%&S]j`opnki%&B&&2;9;&&M]jc]jaoa&]^oknlpekj&bnki&dqi]j&iehg%&
_ks&iehg&]j`&ejb]jp&bkniqh]&ej&dqi]jo&&Ai &&J&&Deo&&Cdeh̀ %&254<&934.938&

Pksahh%&J&J&%&Bqn`aj%&T&J&%&%kilokj%&P&H&&2;;9&&GL#SGQOM&iejan]h&]r]eh]^ehepu&bnki&`ecaopa`&pa]<&]&ne_d&`eap]nu&
okqn_a&kb&i]jc]jaoa%&,L?JVPQ%&234<&2832&� &2835&

R]f]ckl]h]j-&K/V/&2;99/&Mkhu^`ajqi<&Aj&Eooajpe]h&Tn]_a&Ehaiajp&ej&Hqi]j&Nqpnepekj&!,LLR?J#;CSGCT#MD#

7RQOGQGML$!9<&512.538&

75/

76/

77/

78/

79/

7;/

81/

82/

83/

84/

85/

86/

87/
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Nutrient and units Blueberry, raw
(100g FW)

Blueberry, raw
(100g DW)*

Blueberry, frozen
(100g FW)

Vitamin C (mg) 9.7 64.6 2.5

Vitamin A (µg retinol eq.) 3 19.8 2

Vitamin A (IU) 54 356.4 46

Lutein (µg) 80 528 68

Vitamin E (mg "-tocopherol equivalents) 0 .57 3.762 0.48

Folate, to tal (µg) 6 39.6 7

Vitamin B-12 (mg) 0 0 0

Calcium (mg) 6 39.6 8

Iron (mg) 0 .28 1.848 0.18

Magnesium (mg) 6 39.6 5

Phosphorus (mg) 12 79.2 11

Potassium (mg) 77 508.2 54

Sodium (mg) 1 6.6 1

Zinc (mg) 0 .16 1.056 0.07

Copper (mg) 0 .057 0.3762 0.033

Manganese (mg) 0 .336 2.217 0.147

Selenium (µg) 0.1 0.66 0.1

Ejoz� s� �sqozq� zo�sr w|�} r��  � swuv� po�sr }| KOB o�s�ous r� �  � swuv� t}� X z� sps� �� H                   
 h}� �qsT v� �~TII � � � H|ozH� �roHu}� I t|wqIt}}rq}{~I�so�qvI �s� �ws�sr bo� KOF LJJSH
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Appendix Table B. Recommended daily intakes (RDIs) for adults
(expressed as mean daily intake) of micronutrients
Cco�w}|oz ^soz�v o|r bsrwqoz gs�so�qv Y}�|qwzF KSSKDH

Nutrient and units Men Women

Vitamin A (µg ret inol equivalents) 750 750

Th iamin (mg) 1.1 0.8

Riboflavin (mg) 1.7 1.2

Niacin (mg niacin equivalents) 19 13

Vitamin B-6 (mg) 1 .3-1.9 0.9-1 .4

Fola te (µg) 200 200

Vitamin B-12 (mg) 2.0 2.0

Vitamin C (mg) 40 30

Vitamin E (mg "-tocopherol equivalents) 10.0 7.0

Zinc (mg) 12 12

Iron (mg) 7 12-16

Iodine (µg) 150 120

Magnesium (mg) 320 270

Calcium (mg) 800 1000

Phosphorus (mg) 1000 1000

Selenium (µg) 85 70

Sodium (mg) 920-2300 920-2300

Potassium (mg) 1950-5460 1950-5460
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Appendix Table C. Ranking of Australian herbs/spices based on
antioxidant capacity, content of phenolic compounds and vitamins
[Numbers represent the level of micronutrient per 100 gram dry weight (mg or µg/100 g DW)].

Rank
Antioxidant capacity Content (per 1gDW

)
Content (per 100 gDW)

ORAC FRAP TP Anthocyanin
(mg C3GEq/

gDW)

Lutein
(mg)

Vit A
(µg RI)

Vit C
(mg)

Vit E (mg) Folate
(µg)

1 TPL
4077.1*

AM
2158.0

TPL
102.1

TPB
55.2

AM
20.9

TPL
200

AM
66.7

AM
59.7

TPL
160

2 LM
3359.9

TPL 1314.5 AM
55.9

B
38.9

LM
6.6

B
19.8

B
64.6

LM
21.2

AM
100

3 AM
2565.8

LM
1225.3

B
35.4

TPL
1.2

TPL 1.6 TPL
17.8

BT
100

4 TPB
956.4

B
397.1

LM
31.4

B
0.53

WS
5.3

WS
100

5 BT
931.3

TPB
332.9

TPB
16.9

BT
4.6

TPB
87

6 B
436.8

BT
206.2

BT
12.4

B
3.76

LM
71

7 WS
61.54

WS
17.8

WS
0.8

TPB
1.2

B
39.6

0(+J

Man
750 40 10 200

0(+J

Woman
750 30 7 200

ORAC – Oxygen Radical Absorbance Capacity (µmol TEq/gDW)
FRAP – Ferric Reducing Antioxidant Power (µmol Fe+2 /g DW)
TP – total phenolic compounds (mg GA Eq/g DW)
TPB – Tasmannia Pepper Berry
TPL – Tasmannia Pepper Leaf
AM – Anise Myrtle
LM – Lemon Myrtle
BT – Bush Tomato
WS – Wattleseed
B – Blueberry

J &44@B5;?8 D@% .2D;@?2 = *62=D9 2?5 -65;42= 06C62B49 '@E?4;=" #$$#
*Numbers represent the level o f activity of micronutrient
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Appendix Table D. Ranking of Australian fruits based on antioxidant
capacity, content of phenolic compounds and vitamins
Numbers represent the level of micronutrient per 100 gram dry weight (mg or µg/100 g DW).

Rank
Antioxidant capacity Content (per 1gDW) Content (per 100 gDW)

ORAC FRAP TP Anthocyanin
(mg C3GEq/

gDW)

Lutein (mg) Vit C
(mg)

Vit E (mg) Folate (µg)

1 KP
2511.5

KP
4032.5

KP
158.6

DPj
98.7

KP,
ADL
1.5

KP
7252.8

KP
6.1

ADL
420

2 Q
2028.0

DPp
670.7

B, Q
35.0

DPp
47.8

DPj
1.4

ADL
962.3

Q
4.8

Q
120

3 DPp
11928

DPj
599.8

DPp
18.2

R, B
35.3

DPp
1.15

B
64.6

ADL
4.0

KP, R, LA
110

4 LA
1192.6

Q
454.9

R, DPj
14.0

Q
0.5

B
0.53

B
3.8

DPp
40

5 DPj
900.3

B
397.1

LA
10.5

DPj
2.9

B
39.6

6 R
817.2

R
376.9

ADL
9.4

R
2.6

DPj
34

7 B
436.8

ADL
177.8

LA
1.9

8 ADL
249.4

LA
90.2

DPp
1.2

0(+J

Man
40 10 200

0(+J

Woman
30 7 200

ORAC – Oxygen Radical Absorbance Capacity (µmol TEq/gDW)
FRAP – Ferric Reducing Antioxidant Power (µmol Fe+2 /g DW)
ADL – Australian Desert Lime
KP – Kakadu Plum
LA – Lemon Aspen
DPp – Davidsonia pruriens
DPj – Davidsonia jerseyana
Q – Quandong
R – Riberry
B – Blueberry

$ According to: National Health and Medical Research Council, 1991
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Appendix Table E. Ranking of Australian herbs/spices based on content
of minerals
Numbers represent the level of micronutrient per 100 gram dry weight (mg or µg/100 g DW).

Rank Zn
(mg)

Mg
(mg)

Ca
(mg)

Fe
(mg)

Se
(µg)

P
(mg)

Na
(mg)

K
(mg)

Mn
(mg)

Cu
(mg)

Mo
(µg)

1 TPL
6.56

WS
255.1

LM
1583.1

BT
26.5

WS 31.7 BT 256.5 AM
51.7

BT
2251

TPB 33.8 TPB 0.85 WS
25.1

2 TPB
3.50

AM
247.4

TPL
495.1

TPL
11.4

BT 6.65 WS
227.5

TPL
47.3

LM
1259

AM
9.6

WS
0.84

BT
18.4

3 WS
3.10

TPL
212.1

WS
434.4

WS
10.9

B
0.66

TPB
126.0

WS
47.3

WS
1148

WS
3.0

BT
0.73

LM
5.5

4 BT
1.85

LM
188.4

AM
261.5

AM
5.9

LM 114.1 TPB
27.4

TPB 1107 B
2.2

TPL
0.62

TPL
3.3

5 AM
1.44

BT
160.3

TPB
147.8

LM
5.8

TPL
106.3

LM
19.2

TPL
838

BT
1.32

LM
0.47

AM
2.6

6 B, LM
1.05

TPB
142.2

BT
117.1

TPB
5.2

AM 100.6 B
6.6

AM
773

LM
1.30

B
0.38

TPB
2.3

7 B
39.6

B
39.6

B
1.8

B
79.2

BT
4.7

B
508

TPL
ND

AM
0.37

0(+J

Man
12 320 800 7 85 1000 920-2300 1950-

5460
320 75*

0(+J

Woman
12 270 1000 12-16 70 1000 920-2300 1950-

5460
270 75*

TPB – Tasmannia Pepper Berry
TPL – Tasmannia Pepper Leaf
AM – Anise Myrt le
LM – Lemon Myrtle
BT – Bush Tomato
WS – Wattleseed
B – Blueberry

$ According to: Nationa l Health and Medical Research Council, 1991
* According to: Penning ton and Hubbard, 1997 [73]
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Appendix Table F. Ranking of Australian fruits based on content of
minerals
Numbers represent the level of micronutrient per 100 gram dry weight (mg or µg/100 g DW).

Rank Zn (mg) Mg (mg) Ca (mg) Fe (mg) P (mg) Na (mg) K (mg) Mn (mg) Cu (mg) Mo (µg)

1 Q
4.24

Q
217.9

ADL
384.2

Q
16.5

LA
129.0

Q
306.1

Q
3456

DPj
30.15

R
1.14

Q
55.6

2 LA
3.93

DPj
208.7

R
307.7

LA
13.3

ADL
127.8

R
47.1

KP
1905

R 2
2.8

DPj
0.92

KP
18.5

3 R
1.31

KP
203.8

KP
282.5

ADL
4.7

R
118.8

LA
45.1

DPj
1857

DPp
19.55

LA
0.83

DPj
13.7

4 ADL
1.06

R
189.0

DPp
217.4

R
4.3

DPj
105.5

KP
10.5

R
1715

LA
10.1

ADL
0.64

LA
12.9

5 B
1.05

LA
147.6

DPj
193.6

KP
4.0

DPp
94.5

DPj
9.9

LA
1513

KP
3.5

DPp
0.63

DPp
11.0

6 DPj
0.96

DPp
138.1

Q
133.3

DPj
2.4

Q
96.6

B
6.6

DPp
1466

B
2.2

B
0.38

R
10.7

7 KP
0.57

ADL
94.5

LA
133.4

B
1.8

KP
52.5

ADL
2.2

ADL
1288

ADL
0.9

KP
0.30

ADL
7.7

8 DPp
0.43

B
39.6

B
39.6

DPp
1.2

B
79.2

DPp
1.8

B 508 Q
0.3

Q
0.10

0(+J

Man
12 320 800 7 1000 920-2300 1950-5460 320 75*

0(+J

Woman
12 270 1000 12-16 1000 920-2300 1950-5460 270 75*

ADL – Australian Desert Lime
KP – Kakadu Plum
A – Lemon Aspen
DPp – Davidsonia pruriens
DPj – Davidsonia jerseyana
Q – Quandong
R – Riberry
B - Blueberry

$ According to: Nationa l Health and Medical Research Council, 1991
* According to: Penning ton and Hubbard, 1997 [73]
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%eo&RIRDC&naoa]n_d&s]o& àrahkla`&pk&lnkrè a&pda&j]pera&
bkk &̀ej q̀opnu&sepd&nahe] ĥa&ejbkni]pekj&kj&pda&haraho&kb&
da]hpd&^aja#_e]h&_kjopepqajpo&]j &̀pda&]jpektè ]jp&_]l]_epeao&
kb&_kiian_e]hhu&oecje#_]jp&j]pera&b nqepo-&dan ô&]j`&ole_ao/&

%eo&nalknp&nalnaoajpo&pda&#nop&ouopai]pe_&ar]hq]pekj&kb&
]jpektè ]jp&_]l]_epu-&]j &̀pda& è ajpe#_]pekj&kb&epo&okqn_ao=&pda&
lnaoaj_a&kb&lkpajpe]hhu&^ek]_pera&ldupk_daie_]ho&*ldajkhe_&
_kilkqj ò&]j̀ &_]nkpajke`o+&]j &̀oaha_pa`&rep]iejo/&Ip&]hok&
ej_hq ào&]j&ar]hq]pekj&kb&iejan]ho-&bk_qoejc&aola_e]hhu&kj&
pdkoa&pd]p&lnkpa_p&dqi]j&DNA&]c]ejop&iqp]pekjo&pd]p&_]j&
ha] &̀pk&pda&`arahkliajp&kb&]&n]jca&kb&_dnkje_&`eoa]oao/&

N]pera&ola_eao&ar]hq]pa`&ej&pdeo&opq ù&atde êpa`&oqlanekn&
]jpektè ]jp&_]l]_epu&]o&_kil]na`&pk&pda&Bhqâ annu&op]j`]n -̀&

najksja`&sknh`se à&]o&pda&}da]hpd.lnkikpejc&bnqep/ ~& &Ij&
_kil]n eokj&pk&_kiikjhu&_kjoqià &b nqepo&pd]p&_kilneoa&
lna`kiej]jphu&du`nkldehe_&]jpektè ]jpo-&j]pera&bkk`o&
_kjp]eja`&]jpekte ]̀jp&]_perepu&ej&^kpd&du ǹkldehe_&]j`&
helkldehe_&bn]_pekjo/&%eo&oqccaopo&ikna&_kilnadajoera&
lnkpa_pekj&bnki&kte ]̀pera&opnaoo-&]j̀ &lkooê hu&ikna&
lnkjkqj_a &̀da]hpd&^aja#po/

Ahh&kb&pda&ar]hq]pa &̀lh]jp&ola_eao&sana&bkqj`&pk&_kjp]ej&
rep]iej&E&]j̀ &bkh]pa/&Re_d&okqn_ao&kb&hqpaej-&]&_kilkqj̀ &
aooajpe]h&bkn&aua&da]hpd&]na&]hok&lnaoajp-&]o&sana&i]cjaoeqi-&
vej_&]j`&_]h_eqi-&]hh&eilknp]jp&bkn&pda&oujpdaoeo&]j`&oahb.
nal]en&kb&dqi]j&DNA/&Skqn_ao&kb&r]hq] ĥa&oahajeqi&sana&
]hok& è ajpe#à /

p� _H `}|q�oyF Z lopo�o�F b Z� |��o|F e Wu� o�F e g}� zzs o|r W eo�o|

g_gZY e�pH c}H JSIKMM
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