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Assessment of the Suitability of Guava Fruits for Use in Ketchup
and Evaluation of its Antioxidant Activity in vitro

HIROSE Naoto*', MAEDA Gouki*', WADA Koji** and TAKAHASHI Makoto**®

* 1 Regional Agricultural System Section, Okinawa Prefectural Agricultural Research Center,
820 Makabe, Itoman-shi, Okinawa 901-0336
* 2 Faculty of Agriculture, University of the Ryukyus, 1 Senbaru, Nishihara-cho, Okinawa 903-0213

To examine the possibility of using guava fruits as an ingredient in daily-use ketchup with food
functionality, we prepared purees of eight pink guavas that were obtained from different areas in
Okinawa and their chemical and physical compositions by measuring the Brix, pH, and color. The
eight kinds of guava purees showed little difference in their compositions, Brix, pH, and color values.
In addition, the purees maintained their color values after heating at 80C for 5 min. The guava puree
was then treated with pectinase to decrease the puree viscosity. The viscosity of the puree treated
with pectinase (0.24 Pa-s) was lower than that of the untreated puree (0.6 Pa-s). The guava
ketchup was prepared using the untreated guava puree. In the sensory evaluation, the guava ketchup
scored low for sourness because the citric acid content was lower than that in the commercial tomato
ketchups. To evaluate the antioxidant activity, guava ketchups prepared using guava purees with and
without pectinase treatment (GK-P and GK, respectively) were examined for total polyphenol contents
and DPPH radical-scavenging activities. The total polyphenol content and DPPH radical-scavenging
activities were higher in guava ketchups than in the commercial tomato ketchups. Interestingly, GK-P
showed significantly higher radical-scavenging activity than GK. These results suggest that guava
fruits have the potential to be used in the manufacturing of ketchup, which could serve as an
antioxidant food.

(Received May 31, 2012 ; Accepted Oct. 17, 2012)
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Table1 Color of the guava fruit purees
a COlOr
Color difference
Samples Before After
AE
L a* b* L* a* b*
1 44.3 17.8 8.6 48.3 16.5 11.9 5.4
2 41.9 20.9 11.2 45.0 20.2 13.2 3.7
3 44.5 19.9 11.1 47.8 19.3 12.3 3.5
4 43.4 18.1 13.2 46.0 17.1 16.3 4.1
5 43.7 19.6 12.7 46.5 18.6 16.2 4.6
6 43.3 21.5 11.6 46.6 21.0 12.3 3.4
7 43.7 20.7 11.9 46.6 19.9 11.9 3.1
8 45.4 17.2 10.2 48.6 16.6 11.4 3.5
Mean 43.8 19.5 11.3 46.9*  18.7 13.2% 3.9
S. D. 1.03 1.58 1.43 1.22 1.74 1.93 0.75

a Color of each guava fruit puree was measured before and after heat treatment at 80°C

for 5 min.

The asterisks represent significant differences (p<<0.05 vs. before heat treatment).
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Table 2

Chemical and physical compositions of guava fruit purees

with and without pectinase treatment

Puree types Brix ol Acidity Viscosity
(%) (Pa-s)
Not condensed
Not treatment 10.0 3.5 0.9 0. 60
Pectinase treatment 2 9.6 3.5 0.9 0.24
Condensed
Not treatment- 20.2 3.2 1.7 3.9
Pectinase treatment 20.3 3.2 1.7 2.2

2 Guava fruit puree was mixed with 0.05% pectinase (pectinase-GODOQ),

and incubated at 50~55C for 60 min.

Table 3 Chemical and physical compositions of guava ketchup and commercial
tomato ketchups
i ; ; Color
Ketchups Acidity Brix pH Viscosity
(%) (Pa - s) L* a* b*
Guava 8.3 30.3 3.0 0.90 41.6 19.1 20.1
Tomato
(commercial)
A 8.4 33.8 3.7 0.93 46.9 16.7 14.2
B 9.8 35.7 3.2 1.15 41.6 10.0 10.7
FrFryy T (288, ABXUB) oEs k&L Table 4 Organic acid composition of guava ketchups
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and commercial tomato ketchups

Ketchups | Malic acid Citric acid  Ascorbic acid
Guava 0.6 0.2 0.1
Tomato
(commercial)

A 0.8 5.0 0.0
B 0.7 3.1 0.1

FF Xy 7BICHREO b= Mg v v 7 OEEEBER
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B #EE L CHRE2 KL, 20O8KE, Fy7 175
Yy TBILUOTHRO Y MrF vy FIZ&ETHY v T
BBLUOTAINVE VBEIARETH-2I25EH S
T, IT T F IO I UBERERIITERO M b
FFx v T LRBRLTI/15.5~1/258ThH o 72
(Tabled)o P~ F’rF vy T I MNIEETNATHY
57 LUVBBBRIIKESES LTV ARENH B,
LoT, F71\7rF vy 7OBELFAET B -01210T,
L VBRDOBEMBERTHLEEZ R,

4. TPNTFv v 7ORREEEM

TTNREIE, FIRRLERCr2bEEERRY 7
2/ —=NELTTUT YN T VLY, BETEB X
U7z VIR EFRREIN TSI LS, ZF7N



(27)

Hrkd) I T7NAREOTF ¥ v TINLEHE

147

(A)

GK
GK-P
Tomato ketchup (A) [E

Tomato ketchup (B) [

0 50 100 150 O 25 5 75 10

Total polyphenol Scavenging activity
(mg/100 g) (uM Trolox/g)

Fig.1 Total polyphenol contents (A) and DPPH radical-scavenging
activities (B) of guava ketchups and commercial tomato ketchups

GK: Guava ketchup; GK-P: Guava ketchup prepared using pectinase-
treated guava puree.

(A) Total polyphenol contents were expressed as gallic acid equivalents.
(B) DPPH radical scavenging - activities were expressed as trolox

equivalents.

The values were expressed as means=SD (n=3).
Different letters indicate significant difference (p<<0.05).
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