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Abstract

The objectives of this study were to investigate the antioxidative activity of crackers made with a guava(Psidium
guajava Linn.) leaf extract harvested in Korea. Guava leaf extraction using boiling water showed significantly higher
antioxidative activities than extracting using 70% ethanol based on the higher total phenolic contents, FRAP, and ABTS
assays(p<0.05). The crackers containing 1% guava leaf extract, and 0.075% BHT were stored at 63°C for 7 days for the
Schaal oven test, and the oxidative stability(AV, POV), antioxidative activity(DPPH, FRAP, ABTS assay), and sensory
evaluation were compared. The crackers containing 1% guava leaf extract were found to have a higher oxidative
stability than the control due to a lower acid value and peroxide value after 7 days of storage. The antioxidative activities
of the crackers containing 1% guava leaf extract was the highest after 7 days as determined in the DPPH and ABTS
assay, and was lower than crackers containing 0.075% BHT after 4 days as assessed by the FRAP assay. In the sensory
evaluation, the crackers containing the 1% guava leaf extract had the highest scores in terms of taste, texture, and overall
palatability than others at increasing storage time. As a result, the addition of 1% guava leaf extract harvested in Korea
increased the antioxidative effect as well as the sensory acceptability of crackers.
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vl Sl et Ju AFEE A-85F Streptozotocin(STZ)-S-
2 A5 dard AFHA TE Fopul o FEE9
3G JA I Jin YJ T 2006), Fotul o] 7hEwk
Holl W2 FZEA(Hong CS 5 2007), Tolut o &
=9 kst S JE E4(Yang HI 5 2008), STZ
o2 fxd ghard AyFA Folul o FE2EO| &
Zx= &7 Roh SG T 2009)5<] AT7F Baxe] Stk
SHATE Frohul ¢l E8A FUE HlF FEES AF
of HArlsled 1 ERE AST AF= AR Aotk

o7l Fohul 9l A2 YU EN EEHEs A
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ToluKPsidium guajava Linn.) Y& A= o=
ofu} oA 20081 d 3Ll $gHH g
NEZ ARESIEE €2 Qg iAAHNRAE 28l Folt
50 g& 1 cm F712 A3t 18 oW wiisie ®
FA| no. 20(850 um mesh, Chung Gye Industrial MFG.
Co., Seoul, Korea)oll S3AI1Z1 & 20Tl AAsHHA] AL
&3ttt A Azl AHSE wHEE9 28-S CI A
LAGE), A8 AAERNE X, A2 A
100% HLdHES U8t AR datst Aol A
43} Folin-Ciocalteu reagent, gallic acid, trolox, 2,2’-azino-
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bis-(3-ethyl benzothiazoline-6-sulfonic acid) diammonium
salt(ABTS"), potassium persulfate, 1,1-diphenyl-2-picrylhy-
drazyl(DPPH), 2.,4,6-tri(2-pyridyl)-s-triazine(TPTZ), 2,6-di-tert-
butyl-4-methylphenol(BHT) 52| A|¢F2 Sigma Chemical
Co.(St. Louis, MO, USA)°lA Y3} ARESIH o, o]
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& 3 gt 70% olEE
o] g3t FE3AUYE. AU B 10 ¢gF £ 200 mL
7} & d4 FZS Chen HYS} Yen GC(2007)2] ®
of F3l 100C FHFN 58I HAAA FZ3HA
70% e FEF2 80ToA 3AIE B3 37 W7t
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3) ZehAHe| M=

ANA AzA Folut o FEEO HrtEFE d¥] 4
d 4 #5GUE Fotd AAHE F ulEEY 1%E A
7FetA T ol ol FEES U ZYA wEe] )
el L7HE 100 g, 218+ 20 g, = 20 g, A® 20 g,
&7 05 g, FF 1715 gF sty xS Alxs)
AL, AT Ex2TY AsolA HEE AT o
HA A5 21 BF 1Ag § ot o FEES
U FEFolA et Hrpsilom, dAdaaksiAQl
BHT(butylated hydroxytoluene)= 2]F&dol AAE 4t
SPEAA] TFAR] 0.075%= A7Fste FLA AlZ=3}
Hla B0 o] &35ttt AxWHE & Ay 2538 &
el =20 & 2]8-/5 9] Kitchen Aid(Model K45SSWH,
Hobart Co. Troy, Ohio, USA) HI=7|2 4%to|A] 383+
T3t V|ZE ZE T, dES o] 38X E3ts)
Atk o7]o LrbEe} Folut §l FEFES Yol RS
sla, A WSS WA Tl A 1AIRE AR B AHY
@S ATLAS A|H7](OMC-Marcato Co., Ltd., Rome, Italy)
27,6, 594AE AHE ARSI 2 mm FAE Y5}
Al Bt o]AE 71E 4 cm, AIZ 4 cm 2 &2} HARZ
Fog A3 & X7 | cm (AR FHE Yo o
U3 FAS FASIEE FATE 150C 2 < E3F convec-
tion oven(Z1¥ AEC(GOI1815EC), @AM ~zglo} 3}
771, el AFE wso] Suixl Has ¥ 14830
T 5 A2 1AXF BZe & Aol ARSI
A71r 5 AdAe A vl W8 2438t
63°C drying ovenollAl 743t At A3

2. FoHHl ¥ F==2| Sitet Y

1) Total phenol content

% ¥l F2 Folin-Denis®(Swain T 5 1959)< ©]
g3t =3P o, aallic acidE TFEZDE AHE3HY
AXBFATE 25150 pl), SF9%2,400 pl), 18I 2
N Folin-Ciocalteu reagent(150 pL)2 #2] Algdol] ¥of



vortexE ©]-83t] wRIgE H 387F WA|SkAL 1 N sodium
carbonate(Na,COs) 300 uLS 715t 42, haolA] 24
b Bt WAl & UV/VIS spectrophotometer(V-530,
Jasco, Tokyo, Japan)Z 725 nmol|4| FFEE AT
EFEHZ gallic acid(Sigma Chemical Co. St. Louis, Mo,
USA)E Argste HeFdE 233 £ gallic acid equiva-
lents(GAE; g/ 100 g extract)Z &3}t

2) Free radical scavenging activity(DPPH)

1,1-Diphenyl-2-picrylhydrazyl(DPPH ') 2}tjZell  digh
2AEF = Blios MS(1958) WHell &3l 7l
ol =2l YA T= FEFE 4 mLOH DPPH &}
OZ(1.5% 10* M) 1 mLE 71ttt EFES wuksle
Aol A 3023 WA|gE ThE UV/VIS spectrophotometer
(V-530, Jasco, Tokyo, Japan)Z 517 nmolA FFEE =
Aste] DPPH ™ 2oz £A%S WEEE YRt

3) Ferric reducing antioxidant power(FRAP)

FRAP assayt Thaipong K 5(2006)4" | Fate] 4
F3lA . Stock solution®Z 300 mM acetate buffer(pH
3.6), 40 mM HCIZ 83JA1Z] 10 mM TPTZ(2,4,6-tripy-
ridyl-s-triazine) solution, 12|31 FFFol B3lA1Z 20
mM FeCl - 6H,05 A|lx3t ARE2Zo) ©o]5< 10:1:1
o] Hl&E &3l 37C, 7F{(warming)3]¥ % FRAP
AleKworking solution) &2 ARE3IITE 8]4gE FEE 150
pLoll 2,850 uLe] FRAPA|SFS E3jtate] hAollA] 304&
ZF 9E-g-A1Z1 T2 UV/VIS spectrophotometer(V-530, Jasco,
Tokyo, Japan)Z 593 nmollA FHF=E =HsIh

4) ABTS" radicals scavenging activity

ABTS' 2 24842 Siddhuraju P2} Becker K
(2007)8] ol F3k SAATE A2 SRl &l
3 7.0 mM ABTS  £93} 245 mM Potassium persul-
fate- 8-S E&3t ABTS' gjze wheEr] 9al 12~
16417t Bt Gael WhEAFATE girjzo] AAE A4S
734 nmolA FFE Fko] 0.70£0.02 HEE ogteE 3
253tk ABTS™ &9 900 pLoll 5 100 pLE 7}
3te] 64 & =204 UV-VIS spectrophotometer(734 nm)
ol g3ty FFE=E ZAHsl ABTS oz A%
&R eIt
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3. ME7(ztol| mE FotdE o F2hFHe| AtsiotEY
1) 3272 /Xl F&
kgl Frotul 9o A FEES 1% UK Fof
vl ¢l FH A, dlzF, 83 0.075% BHTE 7Kg =2
PAZE A& A % ‘ﬁol Schaal oven testoll 23l f-A|
b of A S L2521 63T drying ovenoll Al #7443t

A 79 59 SUT B 2Nl A
=0

7)
A& 180 goll ethyl etherZ 900 mL 7}'6} 2N F
]

ok shaklng 1ncubator(4 C, 100 rpm)°ll A 'Hﬂ]-s}oq Z=Z=3)
At 229 FAE B4 AT T U Ut

3to ethyl etherE €3] AAT & BAE AE=E 3}
Atk

2) MIHAcid value)

AgALY A= AFFAA YASH AT 2
g FAE 200 mL AZEeraT0 3 & oH 2%
S g92:1, viv) 100 mL—EL wol 183F wwk sAth
o]Z 1% phenolphtalein A|%F& 2~3%L 7[5l &L &
Aol 3027F A& W7A] 0.1 N de-SAFAs L5
£ (Ethanolic KOH &) o2 A3t SAol A=
E 7F8HAl e 2AAA FZE HoE IFAFES A

AlBte] AVE AFESHATE

3) jAHSEE 7K Peroxide value)
A FatetEr = AEE
HYste] 2A3HTE F2 A 1 g€ 250 mL 42
Eehage] A% F 24b FREEEG:2) 25 mLol =
oli EILELEEN | mLE 71 JHEA EEC

4 e Aol 2

ﬁr)l

H:l

e T ol F2 3ol 1027 WASkaL & 30 mLE 7h
skl A7l E£50 42 B 1% Zﬂv‘i‘— 19 1 mLE A

Aeko @ Fe] 001 N EoguEFAos HA5Y
o Al M= A AAlske POVE A=

4, XE71Ztoll mE FotHt o Fe2iF{ el 2itst

1) ZeAHe F&

AHWAE 24412 ik AAF sk wREgE AlE 10 gol
o &8 90 mLE 7}3te] shaking incubator(4C, 100 rpm)
NA 3AZE FQF F=dATE 1 ¥, 542 Whatman
No. 2 AHAE o]gdt] AAZ} F AL 2% F=7}F

H5% 34ste] Faksks S0 AT

ofr

2) Fa479| itst &

Foluh 9 FdAe] AR Af T 27 B
*)(DPPH), ferric reducing antioxidant power(FRAP), ABTS"
Sriz 2ARYe SHsgon, Tohl 9 FE%e| @
2y BT U3 WS Algsle] A5 T)

5. XE7|Ztof| E Lo & F2fFHLe| ESHAL
7713 e W2 IsHARE Al A 27‘4@"] Schaal

oven testoll 93l FA 4Atge] WA SAHLER] 63T

drying ovenoll Al A&stHA A5 7Le] Aol Ae 4
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GoFstat Ay sy 8-S At AASHATH
A}EL7] A, Schaal oven testoll thal QAX|F=E F1H3F
Hala EHg & sjdSo] FES Wle ALAE
2K 10~11A7HA Wi AddE Al5e dsdA
AN o] W EE AEE2 dakel 9 3#

i L g oY of

[e)

AR AARCH 2 ARE A 8719 Tol A
sk Wrhge I AfAT FFS nR=
A(Color), BH(Taste), F7](Flavor), Z7H(Texture), R
713 %(Overall palatability)E 7% HZHol 93] AAls}
AT

6. S 2|
BE A9 AR 36k SA Hoiw

2 7158 eH, AR oA HAES okt o F
=& ik &9 79 SAS programs ©]-8-3F t-test
(p<0.05)5 AAIBtT FA ApolE vlwstPoH, 1
9] BE AlE+ SAS programs ©]-8% ANOVA testS
AAS & AR FS Duncan’s multiple range test(p<
0.05)5 AAISIAH.
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1. F7OHH & FE=9| itst 2y

a5t 70% AEEE FEI ol o FEES t-
test® &A1ete] vl gk % #= $%F, DPPH, FRAP, ABTS
assay®] =4 Ay Table 13 2o F ds dF2 €
T FEE0] 2333046 g GAE/100 g2 70% ol&+s =+
EE9] 21.63+0.41 g GAE/100 gt} #2802 1 %9k
THp=0.0088). FRAP ZAZANE EF FEF=°| 035+
0.01Z 70% olehE FZFE2 0.28+£0.00HT}F fF2Ho=
o E=UTHp=0.0006). ABTS  tZd 27 T3 I
FEE] 46.89+£0.50%F 70% OlerE FEEO| 44.82+
0.53%X 0t F28 o2 t] A YERTHp=0.0079). 2]
t DPPH &% &ASAAE €5 FEE°] 70% °
s FEEF o8 Aolrt gldthp=0.4174). Lee
MJ2} Moon GS(2003)2 3H=4F thur 91of 3Hikst &
A vl AFeA EF FEEC] 70% ekE FEER
o 9 52 23%E5 Jehd bk ok =3 Kim JH 5
(2005)°] H31gk Basild! FEE2] ¥ #HlE s} ABTS'
g 2ATAA EF FEFEC] 60% CEEERT =

]
e

UTHY B35 o, DPPHOIAE ¥3F& FEFE] ¥
F FEEEG =24 YEhd b dd gekd 2 AT
% ¥=33} FRAP, 18] ABTS'
A4 FE2E A7) 70% dEeE FEFEHET o4
°2 ¢ w2 ARE A 4 FEES A A
H71etat) ol @ FZ°] 100TAAA 5
AU So] 2Zslng Folul 9 =2 £85= A} &
ARE zZolgt B 4 glom, ZYdEn e it

4o A= ANZ T5E 750 =t AR
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1) Ze2f7{2e] M7HAcid value)

AFAAH AFE 71E 2 FEe st ARFE
2EA U9EE FUEE Sl oo & AF e AF
A7HEE 718l 7k Al vz, 3E8A, S, =
Wizt 5 4, 49 A4 e FHE 7HA
I ol o]FH7} glom, At 2.0 o3}, FAEETT 40.0
olsletal WA E o] JTH A EH A FAETFHZHL3] 2005).
2 AFoAME A8FE olgsted Az AN F
olul §l FEES FUIE AF o AR HIeHA ¥
A, 283 A dakEAQl BHTE 718 A 59 Al
7HA 3P AE A=F3kd 63C Drying ovenol] 793 A
ZAEPHA 24A10T AVFE SAsE e O Ades
Fig. 13 Zth AZ7|3te] Akl wet 2e Aol
Al APE freldo® Frletg oy AR 397k A= ¢
e STkt A 44FEH 343 Ve BRioH
A 7Loll= A 69 Ao 2 FAE UERAUT
Aol AEFE Fopt o YAV dEzTFHET o
o e BHoy AF ke 9 29E B, 53
A% 59 2T A 2152 A7F 7491 208 =
Fatg ot Folut o F#HAE 1.65, BHT H7} Z#A
T 1312 AR 79704 A4S dA ot 4kt -8 A
< BTk Park BH 5(2008)°] X3k niol] oshH, T}
Alet B HUHeE izl AR mE Ahe
xR Aol HrkEoA o ol 2k KA ]
gl dem, Park BH 5(2001)2 I3 84 &
EZ T A7 A digh AFelA HAt
77 gzl Hlste] w@e AFE Bogo] b

Table 1. Antioxidative activity of guava(Psidium guajava Linn.)leaf extract

Extract solvent Total phenolic contents DPPH radical Ferric reducing ABTS' radical

(g GAE/100 g) scavenging activity(%) antioxidant power scavenging activity(%)
Boiling water 23.33+0.46%*" 80.89+1.96 0.35+0.01%** 46.89+0.50**
70% Ethanol 21.63+0.41%* 79.74+0.28 0.28+0.00%** 44.8240.53**

Y MeanS.D.(n=3). **p<0.01, ***p<0.001
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Storage period (Day)
Fig. 1. Change in acid value(AV) of cracker during storage at
637C.
@: Control cracker, ll: Cracker added with guava(Psidium
guajava Linn.) leaf extract, A: Cracker added with buty-
lated hydroxytoluene(BHT).
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3} a37F =9tk stk ol AgES B AT
Ao} A HA GASHAIE Ut A A2 ElA
Aol 2te YE el EEYS & Aok AR
o] AdrE Foput o AAL] A9 BHT H7F 2
ARG o $£XE Yedoy glxiRtg 2 Z(0.23~
0.79) 2.2 e 75 Yehdon A2l AtolE B
tt. ol Folul 9 FEEo] FAILSHAIQ] BHTETE
A A4k YA &) ofstA| R tiRT R Fof HA
PASIA A Y] B5S YFAMFATE wepA] Fopnk Q)
FEE W ZPds Aol ARVIE ¢ IHA AW
Ao skt ok frE|A kel S AASH=T
g3}z o)l Azt

Lo

2) 327 el T tEE7HPeroxide value)

TFohul 8 FEES HUIRE FHAY AR F Hiks
=7F= Fig. 29} 2t AR7|3te] At we BE
AT ISETHPOV)7E Fold g Frleti oy T
oful 9l I} BHT H7F FeiAAE tixwtol 8] 5
7} Fo] Atttk POVY F7F A& A% 447bA] &gt
3] F7Vsit7E 1 o] HE 543 STkt thETe
A A 6Ll 49.20£0.75 meqkglE IAFEETL TF
ARl 40.05 28t AAEA THA|7F GAEA Y T
ofa} ¢ Z ALt BHT H7F ZeiAE A4 647HA
Ag 2R ot AERRHEAS Bt 53] AR 7Y
A Foput 9l FPAL POV/HE HEZTETE 15 megkg
O 9 FXE Bt webA 63T F27]0lA A4t
Tohuk o AL 4SRRI A 6Ld7HA THs3)
glg} Bt} o]= BHT 7} ZgART AA 2594
o] GAT tiETFRET B4 YElgong Asebd A
< HolH o2 AFEES =Y F Ao s

.ﬁ
1y
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100

Peroxide value {(meq/iy)

Storage period (Day)
Fig. 2. Change in peroxide value(POV) of cracker during sto-
rage at 63C.
@: Control cracker, ll: Cracker added with guava(Psidium
guajava Linn.) leaf extract, A: Cracker added with buty-
lated hydroxytoluene(BHT).

Chung HIJ(2009)7} X3¢k A u5t0) H7F F71E 65T
ANA AFetHA AdEEIIE SAHS A AR F A
7Fe] POV7E tZ&toll Hl&f 8.68~17.04 meq/kg B W

TAE e on, ojgd HikEE A A A=

A A &of EAjehE EElHlsd dHEEe 9l

A iksAEA dEE st ARTIES AR
3L St TE E3E Park KB 5(2003)2] tea polyphenol

A7V ol=E AHAY kst AA Aol o
25T} 35ColA A4 s AN 23, Hids=
AAGFo] 3R er Zds IESQ catechinFF
7t @4ikst adte) Agetdttal Rty E gE A
Toll 28, Hong CS 5(2007)& Tolu} & vty =
<, BoAEstd £ dlsd sRkE 3RS S,
Tohal 18 180TolA 1083 HaxElgt Aol 7M
A Ueigtta Bastgoh olelg Fopat ¢ v o
o] HEITEL 150~180C e e AP odM= it
st o] &R Fa dol A8l Zow AlsHh

do T 9 I rlo

3. XME7|zZtof| E FotHt o FEE I F2HFHQ
gitst 2k

1) Free radical scavenging activity(DPPH)

A z3F AHAE 63T Drying ovenoll AAsIHA 244
gt ekE-S Al59] 10814 7138l 4C shaking incu-
batoroll A 3A1ZF &3 § DPPH &A%< SAHSIATH
Shtal Foph S ek IElAE A% 79 B2 DPPH
gz A5 WSkl digk A3E Fig. 339 Zo] YER
ot Az FgA dgES 718l 2% sEIF HE
= 3X3le] DPPH Uz &A%5S 43 2 Uz
o] 44.50+1.17%, BHT F7} F#NF7} 46.76+2.45%2]
Oz &2AG3E Bl vbd Foput 9 A#AL kst
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DPPH radical scavenging activity (%)

Storage period (Day)
Fig. 3. Change in DPPH radical scavenging activity of cracker
during storage at 63C.
@: Control cracker, ll: Cracker added with guava(Psidium
guajava Linn.) leaf extract, A: Cracker added with buty-
lated hydroxytoluene(BHT).

AL 84.61+1.84 %= thxT3 BHT H7} Z#yARTH
oF 2uj9] IS EHE RIATE BE AR ALl
Z7Ve=2 DPPH gz &4 (%)o] freldew 7+
Ashe AFE BYom, ot o A= A 49
I 7LA A F ZOE AASIASdE Eeta A
& TLONE 65.5242.60%2 A7 kst UERth o
Zw ¥ BHT A7F 8= A% 42470 o=l Aol
= Rolx| Yty A 5~7Y74A] BHT 7} ZHA7}
40.76+2.85, 38.38+2.04, 37.50+1.82% % HETRT} 27
ol tAa FoHoRE Eour Folbt o AYARE
FoH oz Ex= Aot

Lee KS 5(2006)2 A 70% olgte FE2E5S {7
SuEE 25 BEES £ A3 AHES DPPH
A3 FU YHe o3 A FHeS A BHT
o} A vlastg =, BHTS ICs2 9.7 pg/mLOZE L}
ettt & A7 Azl ARRE Fokt o EF FEE
2 10 pg/mLolA 80.89%<] DPPH Uz AHe S U
BRIl oH, ICsoS 6.18 pg/mLOE BHTHT} O] $-<=3
AA-ZA 5 YeRnh oo Fout o FEE8 Ve
FfANAE 1 T HER AR Holw o]3t
ZHr B E &4 59 ZEYHEEE 2 dET
7 oz JIFS F AoE AlsHnh

H
o

2) Ferric reducing antioxidant power(FRAP)

FRAP assay™ o] == iste & S48k,
pH 3.6914 ferric(Fe™) TPTZ complex”} ferrous(Fe’") &
g2 g o dlshs FMIES 593 nmollAl S S
o Y-S Axlels oz oz LAY it
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3) ABTS' radical scavenging activity

A F4tslEdS ABTS Sz AAToE &
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07

06
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Ferric reducing antioxidant power (593nm)

Storage period (Day)
Fig. 4. Change in ferric reducing antioxidant power (FRAP) of
cracker during storage at 63C.
@: Control cracker, ll: Cracker added with guava(Psidium
guajava Linn.) leaf extract, A: Cracker added with buty-
lated hydroxytoluene(BHT).
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during storage at 63C.
(@ Control cracker, Il Cracker added with guava(Psidium
guajava Linn.) leaf extract, A: Cracker added with buty-
lated hydroxytoluene(BHT).
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Table 2. Change in sensory evaluation of cracker during storage at 63C

Sensory D Storage period (Day)
. Samples
characteristics 0 1 2 3 4
ccC 5.71£0.49** 5.86+0.69™ 5.43+1.27 5.00+1.00™ 5.00+0.58™
Color GC 5.14+0.90* 5.20+1.11** 5.57+0.98"* 5.43+0.53* 5.00+0.82**
BC 4.57+0.79°® 5.86+0.90™ 5.430.53*8 5.20+1.11%8 5.2940.95*8
cC 5.2940.49" 5.20+1.11* 4.86+1.07* 471111 429+1.25™
Flavor GC 6.29+0.49** 5.29+1.38%8 5.29+0.76"2 5.57+0.53*8 5.14+0.69"8
BC 5.00+1.00" 4.71+0.76" 5.20+1.11% 5.14+£0.90** 4.43+1.13*
ccC 5.43+0.79"*8 5.86+1.07* 5.57+0.98*8 5.29+0.955 4.57+0.53"
Taste GC 6.29+0.76™* 6.00£0.82* 6.14+0.69™* 5.71+0.76™ 5.86+0.69™"
BC 5.0040.58" 4.71+0.76>* 5.29+0.95* 4.86+1.07* 4.43+0.98™
cc 6.00+1.15™ 5.7141.25"8 5.57+0.53"48 5.29+0.76"*" 4.71£0.49™®
Texture GC 5.8620.38*8 6.43+0.79* 6.29+0.76™ 6.43+0.53* 5.43+0.79°8
BC 4.57+0.98" 4.43+0.79°* 4.86+0.69"* 4.86+0.38" 4.00+0.82%*
cc 5.57+0.98"* 5.43+£0.98* 5.43+0.53* 5.294+0.95° 4.7120.76"*
?Ve{j_‘l? GC 6.29+0.76" 6.00+0.58™ 6.00+0.58* 6.00£0.00™ 5.71+0.49*
pa ata lhty bAB bAB aA bAB bB
BC 4712076 4.57+£0.53 5.43+0.98 4.71+0.49 4.43+0.79

Y CC: Control cracker, GC: Cracker added with guava(Psdium guajava Linn.) leaf extract, BC: Cracker added with butylated hydro-

xytoluene(BHT).

*® Values with different letters within a column differ significantly by Duncan's multiple range test(p<0.05).
B Values with different letters within a row differ significantly by Duncan's multiple range test(p<0.05).
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