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Abstract

Gardenia fructus has been reported to have bioactivities of lowering blood glucose, antitumor, antithrombosis, repression
of neogenesis of blood vessels, antioxidant and antibiosis. However, the nitrite scavenging activity and utilization in meat
products have not been studied. The substitution effect for nitrite and antibiosis of Gardenia fructus extract (GFE) were
investigated by measuring the residual nitrite contents and storage properties of pork patties prepared with nitrite (50, 100,
and 150 ppm) and GFE (0, 0.25, 0.5%). The CIE L" and CIE a" of pork patties decreased, while CIE b" increased as the
addition of GFE increased. Patties with more GFE added tended to be lower in pH when stored at 4°C for 6 wk, but TBARS
and VBN were not affected by the addition of GFE. Residual nitrite in patties was lowered as the storage period was length-
ened and as the GFE addition was increased. During the storage at 4°C, Escherichia coli was not detected, and the total
aerobic bacterial count was decreased as more GFE was added, showing the substitution effect of GFE for nitrite in antimi-
crobial activity. In conclusion, the results show that GFE has nitrite scavenging and antibiotic activities in meat products,
suggesting its potential use in healthy and sustainable foods with diverse biofunctionalities.
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Table 1. Proximate compositions of pork patties prepared
with addition of Gardenia fructus extract

Group" Moisture Crude protein Crude fat
N50-Control 73.73£0.09°  16.97+0.89  6.00+0.09™"
N50-G0.25 74.18+0.29 16.43+£0.37 5.78+0.26
N50-GO0.5 73.25+1.02 16.81£0.75 5.91+0.27
N100-Control ~ 74.32+0.28 16.87+0.17 6.14+0.38
N100-G0.25 74.33+£0.26 17.44+0.05 6.23+0.16
N100-GO0.5 73.28+0.80 16.87+0.65 6.20+0.35
N150-Control ~ 73.51+0.54 16.96+0.16 6.57+0.18
N150-G0.25 72.92+1.89 17.04+0.19 6.24+0.43
N150-GO0.5 73.32+0.83 17.64+0.38 6.55+0.58

F-value 1.118 1.576 1.902

Probability 0.397 0.201 0.123

DGroup abbreviations: N50, N100 and N150 represent the patties
added with 50, 100 and 150 ppm of sodium nitrite, respectively.
Control, G0.25 and G0.5 indicate the patties added with 0, 0.25
and 0.5% Gardenia Fructus extract, respectively.

NSNot significantly different (p>0.05).

Table 2. CIE color values of pork patties prepared with addi-
tion of Gardenia fructus extract

Group" L' a' b
N50-Control 52.63+£0.97°  4.71+0.26° 9.29+0.27¢
N50-G0.25 52.12+1.00°  2.75+0.23F 20.68+0.86°
N50-G0.5 51.9541.06°  2.03+0.20¢ 27.40+0.532
N100-Control 54.59+1.72°  4.61+0.26™ 9.86+0.46'
N100-G0.25 51.91+1.21°  3.58+0.20° 19.5440.98¢
N100-GO0.5 50.54+0.92%¢  3.89+0.14¢ 24.50+1.15°
N150-Control 55.1940.61*  4.55+0.17%  10.17+0.47¢
N150-G0.25 51.61+1.58%  4.42+0.25% 18.4341.15¢
N150-G0.5 50.08+1.15¢  4.38+0.18° 24.20+1.15°

DGroup abbreviations are as in Table 1.
*“#Means in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).
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Table 3. CIE color values of cooked pork patties prepared

Table 4. Effects of Gardenia fructus extract on cooking loss of

with addition of Gardenia fructus extract pork patties
Group? CIEL' CIE a' CIE b Group? Cooking loss (%)
N50-Control 69.11+£0.08*  11.23+0.09* 6.93+0.14¢ N50-Control 18.08+1.28?
N50-G0.25 67.44+0.39*  7.70+£0.26°  16.13+0.22° N50-G0.25 17.1240.95%
N50-GO0.5 66.83+0.13%¢  5.96+0.78°  22.11+0.60° N50-G0.5 18.15+0.45°
N100-Control  69.81+0.27*  10.98+0.47 6.81+0.24¢ N100-Control 15.02+0.22¢d¢
N100-G0.25 67.83+1.02° 8.89+0.34°  15.76+0.95° N100-G0.25 13.95+1.24%
N100-GO0.5 65.91£0.54° 7.91£0.32%¢  19.87+0.45° N100-G0.5 15.61+0.82bd
N150-Control ~ 69.85+0.27°  10.86+0.17 7.01+0.41¢ N150-Control 13.60+0.14¢
N150-G0.25 67.80+0.64° 9.25+0.34"  14.42+0.24¢ N150-G0.25 15.77+0.03b4
N150-G0.5 66.49+0.20%  8.34+0.23°  20.35+0.42° N150-G0.5 15.96+0.43%

DGroup abbreviations are as in Table 1.
**Means in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).

= 7FE A s}t fARE HYS B, X3 FE5E0] #
7= A @2 control 9] - oFEAMA FH7bol )3
AEFS WA Qgkou, X2 FEE] AMEHAS 749
= ol Mol HowWA XA FEE el B
S45 CIE a” gko] Yolx o}k 50 ppm¥} XA}
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Table 5. Changes in pH of pork patties during storage at 4°C

for 6 wk
Group" 0d 6 wk
N50-Control 5.9140.00° 5.69+0.01*
N50-G0.25 5.84+0.012 5.46+0.12%
N50-G0.5 5.76+0.11° 5.35+0.01%
N100-Control 5.9140.06% 5.61+0.07*
N100-G0.25 5.8340.03 5.47+0.04"
N100-G0.5 5.7940.02% 5.25+0.07¢
N150-Control 5.954+0.04° 5.68+0.03*
N150-G0.25 5.89+0.01%° 5.57+0.02%
N150-G0.5 5.87+0.06%* 5.57+0.04%

DGroup abbreviations are as in Table 1.
“dMeans in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).

8 gRloz AgstH, A WoAe wldzt DNAY
R4S Fo] EAolS} oS el s st} =3}
£ F38k= & A7 sieA AEh =3 oHErs)
A2 #pak3ol] ©]3F TBARS(thiobarbituric acid reactive

substances) A2 213F2] Hujj] A3 LS IA 7} 9
o] TBARS & SAIF] ANEE H7ishe A3t Ect

=5 e A F At IsE SA5H] S8tk
HE]E A2(4°C)ell 65 #3t] TBARS TS 743
ATE Table 69 YERNSITE o}&4HT 100 ppm} X7}
FZEE 0.5% F7HEIN100-G0.5)°] 35.00+5.352 74 &
& kS Holar, opAAr 150 ppmi AAFEE 0.25%
A7FE(N150-G0.25)0] 45.29+1.572 7F¢ =& 318 BHY
O}, obdskdT XA} FEE HUl] oS FEgh 9
< Ho|X] Skth(p>0.05). & AFolM= o|A" XAt F
ZE°] TBARS el J3kS vx]A] o} 3hiks) &4
S E F gouh Kim(2000) HAtgelsoz Aui
ATFelA XApe] & FEEH dEE FEE0] =& it
3t GAS 7 F3let A FEERY S8 3
3} A4S 7IxIttal Buskgth. EgE Han 5(1994)

¢

2

Table 6. Effects of Gardenia fructus extract on TBARS and
VBN contents of pork patties stored at 4°C for 6 wk

Group" TBARS (nmoles/g) VBN (mg%)
N50-Control 38.13+4.40% 9.13+1.78®
N50-G0.25 41.31+4 .47 9.45+0.54%
N50-G0.5 43,8244 33% 9.64+0.11°
N100-Control 35.91+2.05% 8.42+0.62"
N100-G0.25 38.06+6.46™ 8.00+0.11¢
N100-G0.5 35.00+5.35° 7.71£0.29%
N150-Control 40.25+3.37% 7.54+0.49%
N150-G0.25 45.29+1.57* 6.60+0.649
N150-G0.5 40.61+1.45% 7.26+0.50%

DGroup abbreviations are as in Table 1.
*dMeans in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).
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ThFig. 1).
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Fig. 1. Microbial growth of pork patties stored at 4°C for 4
wk as affected by adding nitrite and Gardenia fructus
extract. Pork patties prepared with addition of sodium
nitrite (50, 100, and 150 ppm) and Gardenia Fructus
extract (0, 0.25, and 0.5%) were stored at 4°C for 4 wk and
the total aerobic microbial counts were measured using the
Aerobic Count Plate of 3 M Petrifilm™. **Means sharing a
common superscript letter(s) are not significantly different

(p>0.05).
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Fig. 2. Effects of Gardenia fructus extract on residual nitrite
content in pork patties stored at 4°C for 6 wk. Pork
patties prepared with addition of sodium nitrite (50, 100
and 150 ppm) and Gardenia Fructus extract (0, 0.25, and
0.5%) were stored at 4°C for 6 wk and the residual nitrite
contents were measured every 2 wk. “"Means sharing a
common superscript letter(s) are not significantly differ-
ent (p>0.05) within groups added with same amount of
sodium nitrite.
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