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1. Functional foods

2. Enriched foods

3. Fortified foods

4. Enhanced commodities
5. Altered products



\Yq-\ g.,".’.bjjj'é N 092 Ay a)Lw.:

Sl w5 el willad

Bl SSamgn Geds Shds Mg —E-Y

.

o

e I T S ECT Y SRV R W PP WL
‘W.urwloxwywuvowg}aﬁj;
Jos aids Y a.\ﬂwuaul@-ﬁ@ghww@
ompnggjﬁt,chudé)\KamL{.J.:(,L?gmsﬁ
b Sy sb 3 Bsb ol OF Ol RalS os s Les
Er et 5l o bug i b e AS il &S
3 b Jes S5 Sos ess 0 Ole Ol 4 5 A4S s
0 il b ey dulp e W] 05 S WL AY S
el S Ve om0 e s Sl s
23 pbdsdes] ool sSY 5 0 O sl sSY (Sla
A3 V) ST S e g (sl A bl oy
e Wged s g SL0s S wlol g (Rl S e )&
@ﬁﬁsw..\pﬁ oali) LB s 2kl Sl e
VU Sde 40 5 A3 3 e egeds 423 YV glos B ol ags
23S el e 5 @ SEe S fee Ly ol s sl
£ U Jpame sl Aol p 5 g Ol (b5l oy
SO Las l 53 535 10 Dde 4 5 A S g @
Osdy s abie Ll 3 b ogs aals € DY 5 N A
Sres Slagdds L b 4 S W5 e Jes sl
Sl ae s Al aS 55 5 asiia 5 ossd anslie Calises
S S (ohlSls ol (S A58 5 |5 Olse 2
2 S banlie o3 andeal 5 PH Ol omen 5
313 (g e

b sl S Sloodis  myn -0V
(eJJJ' 6‘.&‘)‘,3.«4 U;')L‘»Jl)

o S 5l lag SL ey slad sk s 5 i oled Sl
—oslel glite 0 Lol VY] s S eslizal (gleas gy 4 g
b ok oo g o slasiped 51V G VS sl
TP PR PN 550 VROV t DUV SO I [ PP RON JA B
S8 hee (S5l Sl (S5 Jsbme 51 )5 SKee VY Ol &

Yor

sseS slasl ool ooyl (éﬁ 03 ,20) ol ALLSs
S Ve 538 5 g e 5 AL 05 sl e 2l
058 U wliulie a5 ol ol 053 ess JU 35LL6 1 E4Y
Sl js V] Col st als bl ) - 4 S
s gl By S o GGl s M5 an) )2 odd ol
S Mo 5 el 01 el | s Ol 0 g 3l S
3 Lol S Ay (5 ol e 15 o Jpeims
Sl ds b s sul 3 g (g meds Gl Suid s 5 alde WS
5 Eaal kel Sads W8 ol Glass el
5 slSs gla Shs 5 de-cans ols s oLl
el sl cmbin S0l Ol b nl 316 el OF
Slr B 5 3S Mo Srae e mly ae glaglds

2505 3k Ol LG e st s 5o g 55 sl

b ey 93050 Y

r\.&- 5l g0 —\-Y

SL S 55 50 slads gad Q’t‘;%lsa)ﬂ“'féﬂ 03,5
CS ) edd ot Jus S ()l = 5 bl Ol
(R A salazul QLA)L} .LS:&)U;“)} al{i}f'é )\ﬁ(r‘ﬁa
A3 5 K Lame glos 43 5 4ty oo

SHBT s S slacis-Y-¥

el S 53 5l G5 A s Jas bl 6
skt sy 5 PTCC 1058f S el y5Y
lsle 5 & WS el PTCC 1643 . 2L st!
@ s Ose SIS A Dl o 5 ele sla ey
B coJLﬂLﬂ\)\J‘}U)Mé)\JiJ}- oJu)JJLx_‘)Cﬂws;J)jﬁp
L (5, Jy

sl 31 50 —V-Y

JJA &L\SJJ 6‘.%‘_}5/4.‘.3‘[&4 )‘ oalaul S0 L}'.’.L:‘“'L““" J\}A (;GLA:

3 S g K L



Sl = Al s sl B (6 s Sdds W)

OLan 5 (318 (g5 3] e

Saie Ol L e A5 (A Lo glos 4 Oy B L
S 02 e 255 el 055 bylses Jas 5ty o 4,
Ve (65a0) 505 ol 53 s ke O g e Ve (Aald) )l
Vbl 53 Ak e 255 I e RE sl s
@yt b Gl 5o 5 S Lol Ses S50 Do 2 e
YASYy Oyl ar s 5 5 SUU Jeee 5o cela ke
ke 00 e ol b Sl e s S (IS g
OU‘JJJJ;‘“{MQw%fﬁ&wﬁJ;@%T;&J
N e Sl s b 0T ddds G oS ) ey s A
SIS s s s a5 Sl 4 s B e B dle s
09) 5,8 acloee 53 Jge b 5l eslizal L SO
—v,)>*0.0015< 25 10!

Vo Xm

A:(Vl

A e el

o sl JUi /N mdee Sl s e on V2
B e R

WJJQ}A)I B oslatal 340 a.)s..ijclai? GLA V‘» 2V0
A e

oS i a3l 355m iped 035 M

(TPC)? S J5 (sl giomo cpuas —A-Y
S8l S w5 sy Sl eslinad L IS L5 (gl grme
V0 & sdal s oS ST A I YA QUNC NS
IDIERSC U C I RE P JS CREjen p
il 4ids 0 Sde 4 e (e O L g Gome V0w
/0 L eslel oy Jhome ey I3l & Jgloee b A 033
508 bgle (Lam [ pame) Ao > e Dy S 2 e
NGV IV QTN PPV URNUN WP ESP T - PR ST TS N VLGS g
Je) e gtb s xSl oliws Sl aslinad b el Vs s ol

@5 45 s Se5 (LT SPECORD 250 UV/ VIS

ke o 53 el SIS 8 e Jslae Sy s sdel o
3,5 Ol i S5

8. Total Phenolic Contents

U e el 53 ol s 4 5 i i, STMRS
Sde 5 ek a3 YV Gl 3 el e s S
RGN VRN VN L S5 I PTG S S gul;-r;f 5 Cela EA-VY
oKaws 5l eslitad b ciliss sbaamU 5o (ool,al sla IS
L aslked (W GALLEN KAMP Juw) 8 s
5 43S ale CRUIMI &) p0 w0 oy ladsbe slass
0 e, a1y Log CRUMI 250 @ w0 =&
DT oz ol (Gl e
—v,)*0.0015< 256 10!

Vo Xm

255 BB awdel 5 PH 6 Seslul =Y
)15 Jsb
SISV el Glag L g Aol A5 5 Slled s 6l

Ve gles s b S s PH (1K Oles s Jsb s
(Sl Consort, C868 ze PH olKivs bove 5 o g

A:(Vl

50 b 55 a8 RB il imes S (5 Sl
SS Ml (ammnslie) Ol 25 iy 3 eslinal b (5,1
L35 0ly wisad p 5 a p SVl p S e 4 s A
[Vo]

Jﬂ‘ Loy ‘_;ﬂfejh\ﬂ -V-Y

2ekd A Gheds 50 e S S 6,8l sl
K sy sl ¢J§ Voodd eslinal i ) Sl e wl
Slol o 4 e O 2l e T 5wy s ad ke YO L
Sdn 5 Lol 0T Gl i 535 p S s V0 e 0 S
Bl o o3 g0 w0 Jlos /) e deS 5 5e O
S wils dr O Sl da o o353 Slse )l 50 3 ool K,
oo aniliS I G s L Ol 5w, b Oass e
bl g i ea YOO mode b G s feate e oS
00 A3 8 (M8 WL OF sy S he V0t o s 0 S
b s 5 s s b ol 0500 ke T 1) L
w5 8 ol St e ShE L e S e
B ol sl a8 53 5 285 pladl ol Jos 5l 2
Clsoms 5 te phl Jos ey (A e Vo e AL L

7. Man Rogosa and Sharpe



\Yq-\ g.,".’.bjjj'é N 092 Ay a)Lw.:

Sl w5 el willad

Sl 1k 5 esliiad U Laed gad g Bk 550 5l adids
35 edel s 4 ojlas LAE Ol e e /80 Sl
Slesl bl b3 B gk w3 £ gles 5o 5 b
L) Sl Sl Sl e s S (A
wu s Gilesl A S s Osasl e gl S s Koo Yo
Nse W) DPPH Jsile Jolos 2 Lo YA e 2
33 5 Bb1 glos 3 diBs ¥y Sode o e 5 L3S WLl OT &
Ay e Jes ) 5 el IS S e
bl 00 zse sk o (a5ed 5 ole dslee ) als
doys I As (Sl ey sl olaas 51 eslizad
5 Jsep 5l eslisel L DPPH ladsl,  Saslee
138 dloese

u—{m)%‘ Aoy = (Acontrol'AsampIQ/Acontroﬂxloo
S oa e s Jold) J S &sed ode Acontrol
(0031 G mn
0030 3550 S 5 ol Asample
SIS [ PN WO WS- GO | Y PR SRR SRR ¢
H2Oz 5,
3l Sras Sheslinad b 0550 AS)y  SaS lee Ul
dSly 3l dale Sl s s (VAAR) O
3 Ve 00) lid 3L 55 (OVsedes £0) O350
b Sl Oiasde Sl CBlE e 2 g (PHET
b 3 5 ey 1Sl 3l oslizad b oot oslel J gl ol
Gyod Sl A S Yo e A3 S i e iU VY s
Gl 2 0 S0 Yoml) O L el G35 2 et 5
eI S N T R EP S SRt VS PER RN WO {JR I E S
Sl L o Blis 53 256 Y0 se dob s OF Gl
LSl (FAS les Ao s S il O denST 05
DIVILs S aaloms 55 Jse b 5l eslizad L 055000

LSl 055000 (SS e 2o 5= [(A-AY/A]*100
Syge Dges o Ol 1 Ap dald Wge wds Ol A

.J':il.»j

oslizel IS 3 Olsee temlons (5l Ll SIS 5k )
2 S Al SIS CB il sl e 4 S
o Ol 5 SR G S5 a5 A s (R ks
DAL ol oad @l 788 G cupo by Jaep o
Y = £/AOYA X + +/V\0)
(TFC) JS 4355598 sl sims s -9
Sl Ky s kg IS AS55 00 Sy
bl ) S et e e Y0 Dl s
VO e 38 WLl laie O al e VO gyl
e bale 4 5 o3 0 Dl i Jslee s S
SUI glos [3 4i3s | St 4 ool oy b e A 03553
-\a‘;lfr}:iv‘ﬂ A S 100 as ol Sl e 5 s (IS
53 5 bl gles 5y el ¥ St 4 5 A e3538) Ao ys Ve
Jshoes 25 Soo 000 OLL L3 5 55 (IS0 KL Laes
sas Lol Of 2y Ko Y0 5 Vae ) i 4S5
dsb 3 s sty mSal ol 5l eslinad b s sad lor
S5 5l Sl 5 A8 aSeslul sl 0V s
daailous 3,1kl i 3l oal oy g 3 51 o3linasl b 4 g0
Er S Ak A 0 0 S5 Se Jelee 5 A
A S a8
g Slp s 2ol 1S A5 55 9O Ol e (aad (6l
Chle ol s ode goe s S eslitad 3l o
oy 5 s S ) e 2 pfjfi:‘) BEEBESISHENY
2N G gt bl Ol sl e S
DAl ol ool o5 J g0

Y= o/eenf X+ /oALS
S Ias cdlad oL, -V Y
3 esliiul b islaST A cdld g Seslui-N - Y
DPPH" :,,
ARICSNVRPVILVOUL V- FUuppiL o] Wy S W- IR Pt S U S R g

R Wy Co o b Gugends a5 £ gles j 5 il

9. Total Flavonoid Contents
10. Colorimetric assay
11. 2,2-diphenyl-1-picrylhydrazyl



Sl = Al s sl B (6 s Sdds W)

OLan 5 (318 (g5 3] e

0593 OLL s Ol pl &S 55l e sdalie Ksng, la
Lol als baad alad 55 (o33l 550) eSS
s 5 Jials Vs sl SOU(P<e/e0) ey 0L
Sk ol W5 (M6 05 dob 53 Sgmsn glag S
W2 SL 5 LS 05 55en A5 PH 2alS a5 5
0S| s 3 b 31 [T sV ] el o SU cpl o s
ST Gdsl, b Lpd W5 e adnST ol Saws
cbdile sy S L8 sbel Oplanst 5l ol
53 A s L Ll [YV] Lipd o o peime o Sss 2
sbalde js o slad s Ol 55l0kl gur}é@)‘;x:& a3
R T SN P I P IO DU R
el 0l Lad (5SS 0553 OLL B Shedis a8 55 ()
OLL 55 g SL Sleeds oo iy o A sdalin poman
s bl sl Y 5 by e 55 4 SIS 6553
bl sSY 5 D sl sV b sloe (V/YYE /240
ol SN (VY ENE) 0000 il a4 e sldade]
B Gl a5 e )80 dsly V00 £NT ) g lidl
155 b alie (o5 b bl tags ) oel Sy @bk
s Sy o8 &S Sl YOO Jle ps 0L
5 PL sioly sl Sy 58U 53 51 Smsn
ol bl 5 6Blar Sso 4 BE 65 esll Y
GG aS o Ol mlS 5 LS A s w6 SL s
opbelsSY S SL S s p DL skl sSY
Lk MK Jsb s st Sleedis ls s stel
50 @B L sk cnl 53 el Cows 4l imas [YY]
AL Ll Sleds Ol &S YT Jle s O
bl SY G sl s SY < s sl o sl 55T
2 Sp xS Ol sy pulidl sl s 5 S
Dy S T ot 4 b gl s IS s b
6 by el op i oS Wsls L 5 Lsls 13 oL
oz 15 O s a8 ol sl gbens] sl 55Y (g 5SU

sl Ced b pH A Sl <YL

Yol

Shds e Dlbosasr gl V)Y

Eral s

Er el p e GAE s e b5l 0ol el g
S Shs ek sl was SLil e e (5 S
b g (S oy 5 oge o Glas el (S5 e
Syad Ik YO el oS i 5l isls 13 s 355
B A Sl s g gl a3 Ve ssas 0T gl &S
53 5 edd esbel S ISERPIEYECH N SR L g Jeg |
Bl @ gl s gl eadle asilal Oy Cand
SOl g phand 5 pbisl e ja 5l ol Sl ST Ol
o3litud Lk gai G pan (ool 53 Sl s SIS 5
VO Sodke 4y g Sl GOIMESS (e 53 e L3I S
s bl 53 55, 0 Gl Jels 5 s @S S
0 Sosda gy plal o laslaed s sl o gk
(& Sl o (0 k) o sl Do 4 laki
A s (0 5lael) Sl 5 (Y Slael) P Slael) oo sze
S ks Jsd JG slael ( (Shs e sl Yo a bl
LAl e

.[V4]

e J:l:u" S 4P uf&‘gj—\\'—'f

L s Minitab 1651531 ¢ 5 5l eslizal b (goll o 5 4 33
oSSl lie (23 5 e b S il LT 05e5]
780 Slaabl mhav 53 (S5 s a4 oSS a3l el sl
A el

Cou @L‘b -y

d_,b BL &'ﬁ‘gﬁ: ‘_;Lh‘_gfste @L«a.\i} —\-v
REEVLS

b s A 53 S sl St Sleds 5l ol ol

09 djl? BE) 4@L‘b L;Ua.a sl b.l.&T \ J.{\..Z 93 ekl g

S6ASL by Ly 3 Sheds b gl eled 55 (S



PH

-
o

(4305 p 5 2o S el £ 5) amptl

-

\Y’q-\ L'ﬁ.))j).é g\f. 092 JY a)l.o..j:

Sl w5 el willad

oor 0 YV e s OLKes 5 kST [YE] Wles S
e [70] Mg s Gk aland iS5 e S5
Geds Salle (eSS sk 5o I boaad Ol ol 33l
s SV el b st cdl ) ot wl

LY Lsls a8 KaSY dead o gt 0 JI gland
B50-50 w4y

Byl ol (gl 7Y 1 gl

Dupesd g6 By ik osgbubi Y

0 3 6 9 12 15
(532) 64 b
B 50-50 Cuai 43 8 jakajlaa

Ononfermented  Bla; )it copluli €Y B 8y (ol 5KV

3

(532) 64655 0Ly

RGeS St g s andenl 5 PH 015 55 s ¥ ISE
et gles 53 55,10 Sl w4 (IS 600 Jsb s =r b
S bl Bl 5l alie G = K L Bl sliel o sl

Aoy 0 &)b]c&»ﬂ));ﬁb}ﬁj])w
S 5 gl e et Y
MLJ:.@'J..‘:‘\J_Q J}Jdd sdalin ) JJJ} )JAS))JQ;L@A

4 Sl ol S S Olsee o P<:/v0) ol sme il 5l
@ by J5 8 Ol pwS &S sl Ol &S edle

12. Boza

YV

| B Mool el ) 50-50 it s jsaf»-|

o
&

-

=N

_a_—_—_—_—_—_

:
i
é
g
|

SRS

=~

NS

(Log cfu/mL) oG5 csba Jsle slaas

w

AN

SN
AESS
EEEEESS

o

< (I

9 1
(532) 65 0y

Sl 5 50 Ssmsn gl L Sledis so Ol iV RS
slos 53 55510 St 4 (5510 093 Jsb s T al 2 G
Gobel Bl 5l alie Gy L Pl sl L g a3 8

(doys 0 d)LJ Cls_ﬂjs S5 Q}aﬂ JEVCRNVESIE V)

SN Jsb 3 el 5 PH Ol jpis — Y-
(RSP SIS PYERU JUPRWRIPY o]y RUIGWELRPSR IS IRVIFC:
VoSl ol 3 s e 4 s £ sles 53 (51K S
Oloy ol b s ol Gollae oo sl ¥ ISE s Gy,
2 e b oamlin 53 e st s PH (sl
3 A b 5 (P<e/00) (5)ls e [sb 4 (U 2S) (5 e
S ok wog SRl e 25 BB ad Ol SAL
300) GES e OLL 55 ey sl bt ples
el Olps i 5 PH O eSS0 Geassily
Olsae 53 (P<e/00) (15 sme O] pimmans s g I3 555
203 dsb 53 el e s Sy ples > 4zl 5 PH
S et oS A edalie o dle 4 il 3y IS
Sl Sas s esldaded sl SY g el
5 (8 Ao SSVad £ 5 VYY) wnied Ulpe op 2l
35000 Sl goenl 3l ag SlaysE p (F/A) PH Ol o 28
S bl el s g5 S0 S5 e (3 S
Al 13505 S 5 e 053 Usb 3 (gt Sl
o 3 osd 5 TV E e 5o Jalidsm 5 5555555 45 Oloman
S L Ssmsn sbeSL (Sdpke Wiy

m‘)\ﬁ cd‘)u\.@i 092 J)Ja DL 41.3‘.)\:.\,4\ Q‘J':.A L ;):“i‘,}j‘ Ji\JJ



Sl = Al s sl B (6 s Sdds W)

OLan 5 (318 (g5 3] e

ST as cJld —o-Y

e 4 eSSt ds Sl Ol s Sl ) ds
s sl Ssmsn gy 53 15, HO, s DPPH
A Sy Lol 53 SHLT ciS LS5 an by
ool Jpdor @ ar s b das oo DL 0 b 2 60
Sl Ui Bl 2 olsime iU e S 55000
il (HoO2) asty, 0soae s DPPH ST slad sl
o (P<e/00) (g )ls pme Gl 50 S5 G b 51 (P<v/v0)
o s ladisel 5o LA, Syl dss Ol
53 Olgee (it 5 s 3z 9 S0 S S g A b s
Gl 8L g bl Sledd a5 S5 4 By s e
sls

S8 e g 53 sl e 31 S8 oS ol sl 58
(e glalle 3 il ST slaciS L g LIS,
Sl slias Sl e 5 ol A 5 SV deal Ol
Ble 53 onl Sdin e oS il LOT GlapeilS 1 S
25 WS oo ha Jie ol sl (I
5 Il e & 3 p8 e ST g i 8 DS 5 et
e Al b Jsb 5 [YV] 25 8 e LisleSt as Cdled Ol
Aol Gl Sl posat 4 LBl S 5l ol
Sy 5 VB Glaes), NADH cJls s o SesY
b Ol (plply sl o0 AT O3s5ded o 55 o
W pisp Jas 05,5 Gwzmed [YA] dias o 2alS |y IS sI,
3 e e Bl e s e LSS Lol gLl
ad g 15 hann 3 [TA] 53,8 e a1 D5 ssds RalS
skl 5SY 5l €58 Lol mesw I YYE Dl s
skl sSY b sl sSY)
Slsee 1y (rssiol sl sSY 5 G sbolis5Y
st e leST A4S Cled Olgs a3 5 S LS50 5 J8
A3 S Sbssl (YIAG 5 8710 (£/00) Calises PH e 55 (L e

AL

Sls b il e s il S oh Ol s
e S sl Ol Ol s e pd e LS
GoSL L5 odd ass Wiged 4 b e JilSs cb b

Lol st e A0 Ll PH 5 5 s sialy (ol oSN

YA

2 Al SIS e AN ETN ) (e S
2o wiged S 5 ol Ol i 5 05 (W50 1) e
SSIE o S e VYA E00) (8L 55 S S by edd
(O dsder) ol osls Golanstl s as (600 1 e s Ao
Olien 3 oo Sl oo g5 45 Wlesls DL (g Slallas
ool cde syls b SlS 5 o a4 Jb-Cns; LS 5
@ p oS Wles S 55158 5 axdls ez PH Ol 5 ooslis
Sl sl @lslil cgr sl S s 1 PH
om JUa] 28 O s 4 5 sk elps oSy 55
P dg Ol 0 bl SIS 5 s L Js ols 5
ol i B @6 e BB OLS S Ol il
LYY YY)

IS 45559 (gl g ppens LY

Ao s glaphds JS A58 Ol L3 S e
S dms e 0L @l ol skl ) Jsde 5 et Al
i RIS St g e Ayl
el anils b S5 IS 4S5 950 Olsee s (P</00) (5505
S Skl a bgs e A3 5 Ol il &S S5k &
5 pldl llsSY 8L s byl Lol
oS Al p dsb s ol e s adens] sl SY
olgs lle cass S s eodae Jld-casy SlS S
SSY el glag SL s oo s b 3T oM sl
ey Mgl Olsme L3 Shal3dl Eel SIS 8 o s @

iten LoD a5 same 5 S s 5 ot
e S Ol 4 el e Al b el P 3 X e
T oA SEY Al Gl S e spe Dhdas S
35 5 L LS5l o SUST e Cxse 5 4,8
o TV Tl e Rl 5 S A5 500 (s 4
oV slaaad 5 bl il 58, A8 oS s
SeS 5255 GBSl b SU Glag 5T o s ol S
SId gladead @ Ll 5 Kb ol SIS sa, 5 5l
A5 58 Olsee 5 0l 0 5 I L5 olinie (55D

DFe] s Il S

13. Genistein
14. Daidzein



\Yq-\ g.,".’.bjjj'é N 092 Ay a)ij:

Sl w5 el willad

3,08 555 1Ae slse
Sl & Ladi g5 D6 5 badesl S5 51 0 oS ()5b &
s s Kledd Juate Obsny 5 5 e (5 abor ) atal
S ki S eSS a1 Se 2l
SLS 5 B8 3 s 53 5 0SSl 4 e 5 350

Y] njfdnwt.é

Dy tiges ol 53 siuleSIs cls Lele oS & S Lol
CEen 3 S Al boys eds T 8 olS S e
S5 & ey o el aler Sl sl OLS S
Sl el ile gy g SLS 55 05550 5 ekl

I¥e] el
G W el oS ol old asie pomees
23 elSIs Sl Ol 5 sl Sor Sad 555

TEr b 2 Sosmsn St 5 S b Sl IS A5 5 IS b lpme « SnST ST ol V J g

L g odd e L g odd pese ol oS
S o b 4 o3 rshlsSY rsbelsSY 93 bl by
Pt s gde! s
YWeEv/00d YV/¥Ee/01C Y+ /v /AD TY/YEe /A DPPH (ladlsl, S48 5lge Aoy
AAZ/NC Vi/8/Yob Yo/A£+/\Y¥ab VVUYEs/Via H2055bdsly (Saus jlee do o
4 Ee/d V\/EYE e/ AC \Y/Y¥E/4 b VE/YAE / 0a (6505 e 5 sl SIE ¢ 5 o) S Jib (o) sime
VEY/8EY/AC \lo/1Y/4b VVv/0Y/Yb VaY/FEY/Na (G50 o 2 35 p 9 5) JS 45 $a s (g siome

o S adas OLES e o 53 S S Y Gy s Ol L e ds 530 L] CJG..A_)) Syl Gl il - Sle sdias OLES W o3l

EL r e b 4ged b ol 3 Cile ST GlaciS ban g Sdid s s 3l ol oSl o Sl

Sl ol 5 a8 e g bl BT s 0,
S5 ¥ Y] Al s LOT DPPH T sladisl,
5o el S0 les b LS 5l s Lo oS
dzes HoOp 5l ladlsl,  SuuSles ol gl
St et 3 85l G 3l Jol S b sl s [VE]
S les doys 555 1y el S g 56 S Y L s
sls S5 Lol a5 HXOp 5 DPPH ST sladsl,
et S o Ol Lol b Sk 4 sl Cglia
S lge dons 5 o) S 2V i Sien
L35 0l 5 (RP= v/AY) 5,15 552 s DPPH.IT slaJesl,
O5a0den 3T GdSCsly 3,50 55 (Soenr (pl Ol oS
&l (R =
Ly by QLS5 ol by ISl 0dd lee lB LY
Glees S 5 bl S ol 5 Lin S slees S«
PSS W Solepsl sladils 4 ol Jate JuSan

[re]ws s

N b e ials DPPH o s ast,

Yeq

W cdld Ol Kieer co e Y

S OS5y bS]
Aoy Olpe) pilesl Ao by Ses o
S8 ols s 5 Ho0p 5 DPPH ladisl,  Saws e
23 ol Gl 53 el A5 (6 e Sla S8 0 5 g0
T R T R RO PRV gt
Sl dops Bl 5 J8 DS e 2V b
AL s 5 w) 3yl 3 HOp s DPPH 15T sladisesl,
LS 5 S 268 e Ol nlils (RP = Ao R% =
SIS, 325 4 IS ol (S5 e Lol Julss 31 b
Sy S & ol esls 0L i Az.a DPPH s
Sl 53 Sge Js S glees S 5 4855 Lgm ¢ JouS 5o
Sl Llee 5 08 Ll ps VL el (LE LS S
S Sl 5 e Aol Jsb s s DPPHIT gl
Joo anel ot dor I SLS 5 ale Jbele s S)s

gl LUl s Ksde sl 0bsio 5 5 et )



Sl = Al s sl B (6 s Sdds W)

OLan 5 (318 (g5 3] e

14 - y=0.2937x+4.2747
Iz
s ] R*=0.949
" s
1 12 4 »-
LR o boaTTEe
.3
3 o] el
E
T 81
=
w7
']
E 64
5
4 T T T T T T T
15 n 19 n 3 5 7 Pl
DPPFH L;HJ&_JIJ J5J...5JL+¢ Lays

[mg GAE/mL) |& |s

14

=
=]

ey
=

=
=

L =]

, y = 0.4259x + 4.8163
4 Rz = B582
o PSR .
_ ’ -------------------------- ’
e )
15 s . : 19

H202 ks .Jlil.'.l_] JfJ...SJl‘.- Laya

St 53 3 se Jb LS 5 5 (H202 5 DPPH L Jisly Sausjlee doys Olp) (oleST s Clled n  Saad o ¥ S

T a2 S n S

P 3 oS el Pl dpes o SU S st
3 A (EMP)16 e Gk Sl O s S s
ol SV Ll A3l o SSY sl 0T ol Jpames skes
B T R P I I O P NP0
(Slind j5y e 3k ) Olil dex 31 s SLS 5
53 Oslite e gla Sy osbml Cob &S Wl Mg
o Y B g L e R g P P
55 OLKen 5 55l el sl 50w ol s gl
Sedel s 0 Ksms p glalie &8 wsls ol YOY
s 4l oS Gyme buy e w0 SHUT cis S
s AV ey bl ) bl glaciS s sps
b5 ot slel Ssline 5 gt slaoe ol ol ol
oS Iymamme £ 55 S5 53 2 5m 5o s laenndlS )l Sin
52 o Jl s 8 el (Ses Gimes L
Sl e Gl e e plis (oeilS 15 e

“ o >),§ oj'tjﬁl.?.a ngfi; Ja...:): L&CI?S)JLA ui\ E) J},..Z .l.:b_v

15. Homofermentative
16. Embden—Meyerhof-Parnas
17. Heterofermentative

\AK

- S Th
Seds S WP Goied ) Sl S &S Gl e S L
GrodS Ghed s o e il Tl 03 gy Lnn gl 5
G S bl 5l Jeol mli oS plnil s g
3 prbom (Sl bl (S5 o 030) L Sud S
IS 53 53510 Se w4 (MK ouss b s (IS ey
5> s B Sl Ol a4 Vb £ el ol o 350
Olay Sl b oS sl Ol sdel s @ ol A a3 S
A s b sk 4 e Sl S (S
350) MK 0u53 OLL s &S gosb 4 (P<e/i0)
SLadeds e Sy 53 Skael S (el
Ss S sdaline cilie SHLT glaciS Luyg s
I el Sl sy b plds e s s Bk
ribbsSY 5 sbdade] bl SV 5 SG 55 bl
B 5 5V e e S5s sOIES 0053 sk s p 3t
Ggod p e Olpe 4 Shdg ol cplply cal adls |, Js3

el Sy A w8 Sk s e g S5 Bl )



\Yq-\ g.,".’.bjjj'é N 092 Ay a)ij:

Sl w5 el willad

Jﬁ| Ao yd —A-Y
S Sla gt ples oS 3l 0L JhlesT 5l Jol mls
S Al b A U jesiie 5 Ly S 8L eds A
V0 Se 4 S pizmen 5 Lags SL deul SSY ban
<6 I I T e R SR I LISEIS TS
G LI 53 sgm e S Ao s o8 Ll 5l ol 03 g
Oley L2l Loy by e Oy 4 (Sa (O Wl
Jlzml ety oo GB35 Jgames 53 357 50 IS Oljn e
0355 SIS U A5 (sl (eSS o3 a5 V0 4S sy, 00
5o V444 Jle ps WIS s 5 s b b5l [Ye] e
2 S0l o sart el A JS ds s S s S 518
50 Ol b S ol S Lo 5 0l e DY s
Slaaxle 5 68U Ao lle K olps o of i 5 el

[YV] Wl e 52U 4SS

S 4o -t
Sheslinal b mp al  Goess Sl ol s o
orbelsSY D el sSY sl SL
sV e Sulite oSS Sl an b sl
(SIS la S35 (b=t s LS 5 5 A5 0000
S o555 Jsb s b S Sleekss Olge 5 o
or sk s b gles 53 5, V0 Dl s b S g
G 55510 5l o gL s sl Ol mls s
Loy Slely sy 03 SSsmsn Gmess s dds
S s des 3 SIS Gl edd i Olppe A G
RRCOUSNTIUCI-y A G NSNS [ NS AP
S 5 Sl 53 Ll Bl el Ayl 5 oS S e
DPPH (ladiCsl, [lge) ialeSlis e (IS a4 55550
Ll g e Sgmsn Geds Gdds aw o 52 (HXOz 5
4 S coalital 3550 (6 8L 5o bl Sledd ag Sais
RIBl Ly eld Mg 6L S L s S s g
s S Sy ol Ol L Shs el 2 L Ak
SASL 3 byl g edd s Ssnsn g

Wi sed s 51 5VL Olsls Jaw s (eSS 0053 Ik 3 5

S S5 25 Solama 53 & 558 Jds K olS S

1604 b o s
"5
[:
88
B sl
B
0.5
0 5 10 15
.
I
s e el sl g
5 2l
i 8 4 bt b ¢
a [ oy i b ¢ ¢
' o = [T
4 o o Cal
. ! | g I
T‘l :u |: :l 1:| ‘B
) :: ; I o ol
I I I N
! ! ] 1
1 ! ! N % e
0 ! i i ¢
:I |: :I |:| 24
0+ T T —
0 5 10 15
(302) 645 o
59 a a_ﬂ 1
1
154
N
It i
354 !
_ 3 aj' O:x
3] |
™15 ! ns
24 E: At
15 1 ! B e
1
14 :: Bsos
q
05 1 | B8 st
D'_ |
0 5 10 15

(s el 555 s 030) (e Sla Sis > Sl £ S
dsb 52 En al p s Gt (IS Fndy 5 e5mm
sldel L g 4253 £ (glos 3 35,510 Se & (6105 650
Oy 3D el snn (bl Bl 5l alie iy S L Bl
WS L;)Lﬁfcla..ﬂ);ds}:



Sl = Al s sl B (6 s Sdds W)

OLan 5 (318 (g5 3] e

[12] Angelov, A., Gotcheva, V., Kuncheva, R., &
Hristozova, T. (2006). Development of a new
oat-based probiotic drink. International Journal
of Food Microbiology, 112(1), 75-80.

[13] Collins, C.H., Lyne, P.M., Grange, J.M.,

1989. Counting microorganism. In: Collins,
C.H., Lyne, P.M., Grange, JM. (Eds.),
Microbiological Methods. Butterworth-

Heinemann, Oxford, UK, pp. 127-140.

[14] Blaiotta, G., La Gatta, B., Di Capua, M., Di
Luccia, A., Coppola, R., & Aponte, M. (2013).
Effect of chestnut extract and chestnut fiber on
viability of potential probiotic Lactobacillus
strains under gastrointestinal tract
conditions. Food Microbiology, 36(2), 161-169.

[15] AOAC - Association of Official Analytical
Chemist, 2000. In: AOAC (Ed.), Official
Methods of Analysis of the Association of
Official Analytical Chemist, seventeenth ed.
Washington.

[16] Sharma S, Kori S, Parmar. 2015).

Surfactant mediated extraction of total phenolic
contents (TPC) and antioxidants from fruits
juices. Food Chemistry 185, 28288.

[17] Ruch, R. J., Cheng, S. J., & Klaunig, J. E.
(1989). Prevention of cytotoxicity and inhibition
of intercellular communication by antioxidant
catechins isolated from Chinese green
tea. Carcinogenesis, 10(6), 1003-1008.

[18] Al-Saeedi, A. H., & Hossain, M. A. (2015).
Total phenols, total flavonoids contents and free
radical scavenging activity of seeds crude
extracts of pigeon pea traditionally used in
Oman for the treatment of several chronic
diseases. Asian Pacific Journal of Tropical
Disease, 5(4), 316-321.

[19] National standard of Iran No0.2685, 1st.
revision. 1386. Fruit juices — Test methods.

[20] Mousavi, Z. E., Mousavi, S. M., Razavi, S.
H., Emam-Djomeh, Z., & Kiani, H. (2013).
Fermentation of pomegranate juice by probiotic
lactic acid bacteria. World  Journal  of
Microbiology and Biotechnology, 27(1), 123-
128.

[21] Tripathi, M. K., & Giri, S. K. (2014).
Probiotic  functional foods: Survival of
probiotics during processing and
storage. Journal of Functional Foods, 9, 225-
241.

YVY

Shds ol S ams Vs ilply A3 IS
5 e SAdE KK Olpe 4 LS e (ST SesS

AL LU 3 e pde St B o Rl s gl b

@L:A -0

[1] Rivera-Espinoza, Y., & Gallardo-Navarro, Y.
(2010). Non-dairy probiotic products. Food
Microbiology, 27(1), 1-11.

[2] Spence, S. H., Holmes, J. M., March, S., &
Lipp, O. V. (2006). The feasibility and outcome
of clinic plus internet delivery of cognitive-
behavior therapy for childhood anxiety. Journal
of Consulting and Clinical Psychology,74(3),
614

[3] Reid, G., Jass, J., Sebulsky, M. T., &
McCormick, J. K. (2003). Potential uses of
probiotics in  clinical  practice. Clinical
Microbiology Reviews,16(4), 658-672.

[4] Kaur, S., & Das, M. (2011). Functional foods:
an overview. Food Science and
Biotechnology, 20(4), 861-875.

[5] Charalampopoulos, D., Wang, R., Pandiella, S.
S., & Webb, C. (2002). Application of cereals
and cereal components in functional foods: a
review.International Journal of Food
Microbiology, 79(1), 131-141.

[6] Rathore, S., Salmer6n, ., & Pandiella, S. S.
(2012). Production of potentially probiotic
beverages wusing single and mixed cereal
substrates fermented with lactic acid bacteria
cultures. Food Microbiology, 30(1), 239-244.

[7] Slavin, J. (2010). Whole grains and digestive
health. Cereal Chemistry, 87(4), 292-296.

[8] Fardet, A., Rock, E., & Rémésy, C. (2008). Is
the in vitro antioxidant potential of whole-grain
cereals and cereal products well reflected in
vivo? Journal of Cereal Science, 48(2), 258-276.

[9] Blandino, A., Al-Aseeri, M. E., Pandiella, S.
S., Cantero, D., & Webb, C. (2003). Cereal-
based fermented foods and beverages. Food
Research International, 36(6), 527-543.

[10] Portal of Rice Research Institute (1389). http
/l: Berenj.areo.ir.

[11] Hassan, A., Aly, M., & El-Hadidie, S.
(2012). Production of cereal-based probiotic
beverages. World Applied Sciences Journal, 19,
1367-1380.



\Yq-\w..))jj.éx\ia)j.!c-\“a)w J‘J&CL«.ﬂjﬁ}lﬁmw

[30] Zhao, D., & Shah, N. P. (2014). Changes in [22] Coda, R., Rizzello, C. G., Trani, A., &
antioxidant capacity, isoflavone profile, phenolic =~ Gobbetti, M. (2011). Manufacture and
and vitamin contents in soymilk during extended  characterization of functional emmer beverages
fermentation. LWT-Food Science and fermented by selected lactic acid bacteria. Food
Technology, 58(2), 454-462. Microbiology, 28(3), 526-536.

[31] Dordevi¢, T. M., Siler-Marinkové, S. S., & [23] Yoon, S. J., Park, J. M., Gu, J. G,, Lee,.J. S
Dimitrijevi¢-Brankovi, S. I. (2010). Effect of An, J. H., Kim, S. H., & Yang, C. Y. (2013).
fermentation on antioxidant properties of some  Establishment of quality criteria and estimate of
cereals and pseudo cereals. Food shelf-life for yogurt beverage and stirred-type
Chemistry, 119(3), 957-963. yogurt in  Korea. Food Science and

[32] Juan, M. Y., & Chou, C. C. (2010). Biotechnology, 22(2), 477-483.

Enhancement of antioxidant activity, total [24] Shori, A. B. (2016). Influence of food matrix
phenolic and flavonoid content of black on the viability of probiotic bacteria: A review
soybeans by solid state fermentation with  based on dairy and non-dairy beverages. Food
Bacillus subtilis BCRC 14715. Food Bioscience, 13, 1-8.

Microbiology, 27(5), 586-591. [25] Akpinar-Bayizit, A., Yilmaz-Ersan, L., &

[33] Wang, C. Y., Wu, S. J.,, & Shyu, Y. T. Ozcan, T. (2010). Determination of boza's
(2014). Antioxidant properties of certain cereals  organic acid composition as it is affected by raw
as affected by  food-grade bacteria  material and fermentation. International Journal
fermentation. Journal of Bioscience and  of Food Properties, 13, 648—656.

Bioengineering, 117(4), 449-456. [26] Todorov, S. D., & Holzapfel, W. H. (2014).
[34] Pa&dzioch-Czochra, M., & Wideska, A. Traditional cereal fermented foods as sources of
(2002). Spectrofluorimetric determination of functional microorganisms. Advances in
hydrogen peroxide scavenging Fermented Foods and Beverages: Improving
activity. Analytica Chimica Acta, 452(2), 177- Quiality, Technologies and Health Benefits, 123.
184. [27] Shobharani, P., Nanishankar, V. H., Halami,

[35] Sroka, Z., & Cisowski, W. (2003). Hydrogen P. M., & Sachindra, N. M. (2014). Antioxidant
peroxide scavenging, antioxidant and anti- and anticoagulant activity of polyphenol and
radical activity of some phenolic acids. Food polysaccharides from fermented Sargassum
and Chemical Toxicology, 41(6), 753-758. sp. International  Journal  of  Biological

[36] Salmerdn, ., Thomas, K., & Pandiella, S. S.  Macromolecules, 65, 542-548.

(2015). Effect of potentially probiotic lactic acid [28] Wang, Y. C., Yu, R. C., & Chou, C. C.
bacteria on the physicochemical composition (2006). Antioxidative activities of soymilk
and acceptance of fermented cereal fermented with lactic acid bacteria and
beverages. Journal of Functional Foods, 15, 106- bifidobacteria. Food Microbiology, 23(2), 128-
115. 135.

[37] Caplice, E. and Fitzgerald, G. F. (1999). [29] Lin, M. Y., & Yen, C. L. (1999).
Food fermentations: role of microorganisms in  Antioxidative ability of lactic acid bacteria.
food production and preservation. International  Journal of  Agricultural and Food
Journal of Food Microbiology, 50: 131-149. Chemistry, 47(4), 1460-1466.

YyY



JEST No. 62, Vol. 14, April 2017 ABSTRACT

Production of rice based functional fermented beverage contain
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The current research was conducted to produce biased functional fermented beverage using
Lactobacillus plantarum and Lactobacillus acidophilus probiotic bacteria with three different
combinations (0-100, 100-0 and 50-50 ratio) andhwaidition of 5% of honey as natural sweetener and
evaluation of its bioactive compounds (total pherenhd total flavonoids), antioxidant activity, semns
characteristics and bacterial viability during 1&ysd of storage at 4°C. The results indicated that t
beverage which produced using combination of twotdé& possess higher bioactive compounds,
antioxidant activity and sensory characteristiompared to other beverages that contain one typseaxd
bacteria and also showed desirable and acceptabsory characteristics during 15 days of storage. |
addition, the beverage which produced withctobacillus Acidophilus showed the highest bacterial
viability during storage but bacterial population all samples were higher than determined bacterial
population for functional foods (at least°4D’ CFU/mI). So, the product which produced using
combination of two bacteria can be considered astional beverage.

Keywords: Functional beverage, Rice, Honé&ggctobacillus Plantarum, Lactobacillus Acidophilus.
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