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ABSTRACT

The aim of this research was to study the
effect of addition of purple rice bran (0.25, 0.5 and
1%) on the properties and storage stability of
Chinese sausage (at 4°C for 30 days). The results
showed that Chinese sausage added with 1% purple
rice bran had the highest antioxidant contents
including 743 ugGAE/g of total phenolic, 14.99 pg/g
of total anthocyanin, 18.09 ug/g of total tocopherols
and 51.63 pg/g of gamma-oryzanol. Addition of
purple rice bran did not affected the hardness,
gumminess, and chewiness of the Chinese sausage;
however, springiness and cohesiveness of Chinese
sausage with 1% addition were slightly decreased.
Sensory evaluation showed that color, odor, flavor
and overall liking scores of Chinese sausage added
with purple rice bran were not significantly different
from the control. After 30 days of storage time at
4°C, the thiobarbituric acid (TBA) value of Chinese
sausage added with 1% purple rice bran (0.39 pg/g)
was lower than that of the control (2.13 pg/e). It
indicated that the antioxidants in purple rice bran
retarded the lipid oxidation during a period of

storage.
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Figure 1

48.15% pork, 35.29% fat, 0.56% salt, 0.08% cinnamon powder, 10.44% sugar,
1.25% soy sauce, 4.18% water, 0.04% erythorbate and 0.01% nitrite

< Purple rice bran

Mixed

Incubated at 4 ° C for 10 minutes

Mixture filled into sausage cases

Dried at 60 ° C for 20 hours

Figure 1. Processing steps for pork Chinese sausage
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94 Savikin et al. [15] wuin Dawuess (Vaccinium
myrtillus) WUBATIAUES (Rubus occidentalis) e
WUAALABSLIUN (Ribes nigrum) AN ICs, 820 1150
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Table 1. Physicochemical properties, antioxidant contents and antioxidant activity of purple rice bran

Characteristics Value

Color

L* 42.22 + 0.74

a* 3.32 +0.04

b* 2.41 + 0.01
Water activity 0.64 + 0.02
Moisture content (% wb) 10.15 + 0.23
Protein content (% db) 13.32 + 0.35
Fat content (%db) 15.39 + 0.13
Ash content (%db) 6.06 + 0.20
Fiber content (%db) 5.66 + 0.16
Carbohydrate content (% db) 59.58 + 0.51

Total phenolics content (ug GAE/g)

Total anthocyanin content (ug/g)

Total tocopherol content (ug/g)

Gamma oryzanol content (ug/g)

Antioxidant activity by DPPH assay (ICsp) (ug/ml)

12613.96 + 242.80
243493 + 19.34
66.23 + 5.84
3431.63 £123.69
305.10 + 1.34

Values are expressed as mean =+ standard deviation.
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Table 2. Physicochemical properties of Chinese sausage with different levels of added purple rice bran

Purple rice bran (%)

Characteristics

0 0.25 0.5 1

Color

L* 4231 +002°  41.12+013 4019 +029°  39.33 + 0.40°

a* 9.89 +0.88°  9.09+036  851+011°  7.68+0.13

b* 9.00 + 038"  833+0.16  653+005 642+ 046
Water activity 0.91 = 0.00 0.90 = 0.00 0.91 = 0.00 0.91 = 0.00
Moisture content (% wb) " 3077+ 0.60 3031 +020  30.39+029  31.41+0.38
Protein (% db) 36.18 + 093  32.09 +0.14° 3175+ 034 32.08 « 0.20°
Fat (% db) 29.94 +0.00°  37.89+ 101"  3874+032° 3878+ 0.64°
Ash (% db) ™ 351 + 0.26 3.55 + 0.02 3.39 + 0.01 3.50 + 0.04
Fiber (% db) ™ 1.28 + 0.11 1.32 + 0.04 1.38 + 0.06 1.39 + 0.08
Carbohydrate (% db) 29.10 + 1.30° 2516+ 0.81° 2476 + 073  24.26 + 0.95"
TBA value (mg/kg) 023+001° 032001  037+001° 044001
Values are expressed as mean =+ standard deviation.
* different letters in the same row indicate significantly differences between mean values (p<0.05)
ns = no significant difference (p>0.05)
Table 3. Effect of purple rice bran addition on antioxidant contents of Chinese sausage

Antioxidant Purple rice bran (%)

Nntioxiaants
0 0.25 0.5 1

Total phenolic compound b b b R
(e GAE/@) 587.31 + 59.16° 628.44 + 16.28° 630.80 + 4.22° 743.19 + 11.12
Hg GAE/g
Total anthocyanin (pg/g) nd 617+033  911+010° 1499 + 0.16"
Total tocopherol (pg/e) 068 +0.00°  494+024°  805+025  18.09 + 0.59°
Gamma oryzanol (ug/g) 1282+ 1.09° 1495+ 056 2852+ 1.11°  51.63 + 1.32°

Values are expressed as mean + standard deviation. * different letters in the same row indicate significantly

differences between mean values (p<0.05), nd = not detected.
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Table 4. Texture profile analysis of Chinese sausage with different levels of added purple rice bran

Purple rice bran (%)

Textural characteristic

0 0.25 0.5 1
Hardness (N) ™ 86.96 + 640  90.75+ 428  91.45+237 9510 + 5.56
Springiness (cm’) 242+001°  239+001°  235+000° 216 +0.12°
Cohesiveness 062+001° 061+001° 057+001° 055001
Gumminess (N) ™ 5350+ 455 5558 +399 5197 +028  51.58 + 2.05
Chewiness (N.c) ™ 12917 + 1130 13271 +9.16  122.01 + 0.47  111.10 + 1.82

Values are expressed as mean =+ standard deviation

** different letters in the same row indicate significantly differences between mean values (p<0.05)

ns = no significant difference (p>0.05)

n15UsELIuUNIeUsEaNduna #2835 9-
point Hedonic scale #oNARAMNNWTELETUI
F1901 TneUssidudud nau nAusd LavANYOU
1AgsIu Wangne  Table 5 31ANISNAGBINUIN
nudsaaiusidnidesar 025 05 way 1 3
AZLUUAIINYOUAIUANSNBULAIN LUUANFI9

ag it AyIINNUsliiETus1U19M (p>0.05)

uinudsaaiuid i Usinasnndy Suuilise
AZWUUAIUYOURIUE NAU NAUTE HAZAIUTOU
Tngsauanas tesanddiaduvessidaniviile
nudeaiidnduandanudssmuaudaiau uay
$19 i inAusaanIsfidinan oz LuUAIUTDU
VDINAFBUY

Table 5. Sensory characteristics of Chinese sausage with different levels of added purple rice bran

Purple rice bran (%)

Sensory characteristics

0 0.25 0.5 1
Color 7.11 £ 0.47 6.50 + 0.76 5.77 + 0.38 5.90 + 0.47
Odor ™ 6.33 + 0.35 6.24 + 0.17 6.10 + 0.52 6.09 + 0.41
Flavor ™ 6.02 + 0.35 6.12 + 0.11 564 + 0.13 5.70 + 0.42
Overall liking 6.28 + 0.18 6.37 + 0.01 587 + 0.52 5.84 + 0.50

Values are expressed as mean =+ standard deviation

ns = no significant difference (p>0.05)

3. ManUSNYINARs TN BaER SN
INMINABBIRING 1Y NUTBAETUTITIINT
L4 = L4 a = o
J00a2 1 U UDULADATEEEN (p<0.05) 99U
Anwnsidsuulasmaudnuaelussrinnsiuing
WisueuAunuBesiiliiasusidnini wansmass
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aufuanduandeuiioliegluaniizauga vl
UsmmaudulundeSusifivgaty 23] 013
Wasuuasand wuin Tussrinemsiiuinu nuides
muANLaznuTsaadusdnm i L wag b*
Wasuwadliinniinuariunnensegnaditaddaymis
aif (p>005) vnurilA o vesnuLdeanmunuLa
nuBgaaiisndnm fuwnlianas esmnlusiudy
Slalnatu wae alelnatu mnidenyBdsinuidesda
unuineendladogluzuvesdiinma waznisiin
sonBwduveadluiuluavnreansaanefivosdung
wuify [6] uenannil Afdsuudadluiinainns

aanesvesweullsenfiuainsdnifiaaieduile
ineendiatu [24] nsalududaselieu]izen
PONTLATUDENINN WNINTHUTINANTAluuB ase
geaziiueg9sansa dmsunsalududaseludiegng
AT WU Mendsmsiiunudonnu 30 Ju 94
ssmwaled nudesdiliiadusidniuaznudes
RS fvsansaluiudaseiwnnd1egnad
Ueddeymedia (p>0.05) agnalsimnusiegnenuiies
HegeaddiuSinansaluudassininfosay 5 e
Butsinaiivnzausensuilng [25]

Table 6. Changes of some characteristics of Chinese sausage during storage

Color parameter

Free fatty acid

Storage Water ns
Sample ns ns content
(day) activity L* a* b*
(% Oleic acid)

092 +001° 3970+1.07 829+026° 693+011 137 +007

092+ 001° 4120+028 823+006  7.14+001  1.68 +0.09

= 10 091+000° 3732+043 866+076° 720+026 157 +0.04

5 15 090+000° 39.72+029 844:004" 846+035  189+0.16

~ 20 091+000° 4020+049 827 +000° 7.70+057  1.74 % 0.05

25  091+000 4058+049  7.03+0.00° 861 +047  1.99 % 0.09

30 093 +000° 4079 +1.00 8.14+039"° 806 + 0.11 2.02 + 0.07

5 092+ 001" 37.16+001 799+0.18 458+025 143001

3 5 090+ 0.00° 3652 +0.10 7.02+013" 452+006 174 +0.12

v 9 10 090+000° 3452+015 671+007 419+0.15  1.72+0.10
rD —

5 o 15 090 +000° 3662+000 7.88+018"" 557+030  1.89 + 0.08

v 2 20 091% 0.00° 3693+0.10 7.59+012° 453+004 161 +001

o % 25  091+000° 3622+057 7.46+007° 496+005  1.96+017

e
O 30 093+000° 37.67+025 7.85+006" 5144004 204+ 002

Values are expressed as mean =+ standard deviation.

*" different letters in the same column indicate significantly differences between mean values (p<0.05)

ns = no significant difference (p>0.05)
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mMsma1 TBA Wumsieszianuiiues
g1mslaensinUSunaieantan (aldehyde) lusy
ulaunaueantan (malonal  aldehyde) Tuenumis
MsiUAsunUasuesdn TBA  vesfiogunuidies
LARINANTNARBIN Figure 2 Fan1endanisiiv
Snwnudeauu 30 Ju wudn A1 TBA  veenuilies
ity Tnenuidedliiaiusidnidan T8A diadu
911 0.25 18w 2.13 mg/kg mmzﬁquﬁma‘%ué’ﬁn
fflen TBA WinTuain 017 10U 039 me/ke 39
nuBesliiiadusdnninsasunUawesd TBA
ganduilowieufunuidsnaiuiidnm (p<0.05)
Tngnduiiulusimsisunsiaasuld il TBA
Wiy 0.5 me/ke [21] wazATBA Tunuduslingg
WU 1.0 mg/kg [20] F991NNTVAADI NUT qutﬁ?ﬁm
TS usdnan 81 TBA 0.58 meke  WaeRINLAY
10 Fu uazdlen TBA @9die 1.10 mg/ke #aanLfiy
20 Fu vauriinuiBsaadusidnida TBA deundn
0.5 lafusnw 30 Tu Arfunudesliaiusd
farornamafuinunduninudeaaiuiidnm

2.50

TBA value
(mg/ke)

0.50

o1ananldinuidssliiaiuirdnmaunsaliv
$nwnleilaiAn 10 Yu ilonanideeniiianauiiu
Turazinuidsaaiuirtnmannsofiuinule
udie 30 Yu flgamgll 4 osewaidea 1fleannn
asfueyyadaszainiiiniivisvzasnisiin
pondiaduvesluiuluszninamsfvinuld dawa
N1INAABIARAAARIAU Loypimai et al. [26] 7
$1891u31 Maaduansidsssumaandirdnanilu
nandueildnsendanu vinlvldnsendanuiian TBA
wazAneseonludfnindeduldnsendaumun
Fofusnunitgamndl 4 ssrwadoa 1uan 4
Fu Fadunisfuduitnisiaiusidnndgaeis
Usunauaulnleeniuuazaisusznauiluednlinu
nanAas wazyimiilunisdueyyadaseluly
symimBAusne wenani Bhanger et al. [27]
518903 6an Aueifusznoufansdiueyya
daszAMItuTUgREaIATEaRNTSIiAULATeN
sondinduiiflanmmanneyyadastl

—#— Chinese sausage added with

purple rice bran

== Control

0.00

0 5 10 15 20

Storage time (Day)

25 30

Figure 2. Changes of TBA value of Chinese sausage during storage
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N15USELRUNIIUS LA MNEUN RN AR Ul
nudsaaiudrimmlusinmafiuing uanads
Table 7 wu31 szeziianIsiiunudedddinase
ALLUUAMUTDUATUE ﬂéuLLazﬂﬁuiamaaquL%m
(p>0.05) dausuanuvaulaesu nuLlealdiasy
$1tifinzuuuanaantosndainifiudnem 30

fu varinuidsnaiusidmiinzuuunnuyey
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Table 7. Sensory characteristics of Chinese sausage during storage

Storage Sensory characteristics

Sample ns ns ns .
(Day) Color Odor Flavor Overall liking
0 7.79 + 0.08 6.83 + 0.19 6.62 + 0.05 7.06 + 0.03"
5 7.62 +0.33 7.04 £ 0.22 6.65 + 0.38 6.96 + 0.27"°
= 10 7.82 + 0.25 7.04 + 0.06 6.83 + 0.08 7.34 + 0.02°
*g 15 762+ 0.11 7.06 + 0.03 7.00 + 0.06 7.29 + 0.13"
O 20 7.16 + 0.52 6.02 + 0.52 6.20 + 0.60 6.62 + 0.54™
25 7.46 + 0.26 6.85 + 0.38 6.47 + 0.10 7.04 + 0.06"
30 7.26 + 0.04 6.41 + 0.13 6.25 + 0.18 6.50 + 0.16
5 5.44 + 0.03 6.23 + 0.59 6.43 + 0.28 6.29 + 0.19%
B 5 5.68 + 0.25 6.66 + 0.16 6.62 + 0.05 6.56 + 0.13°
2 9 10 5.96 + 0.39 6.82 = 0.37 6.57 = 0.07 6.59 + 037"
Sy 15 6.25 + 0.24 6.66 + 0.05 6.79 + 0.08 6.71 + 0.08™
v 3 2 4.87 + 0.25 5.39 + 0.33 5.54 + 0.44 5.70 + 0.22'
2E 25 523 + 021 5.82 + 0.02 5.57 + 0.10 5.83 + 0.08"
SRR 533 + 0.19 6.31 + 0.38 6.20 + 0.01 6.48 + 0.08~

Values are expressed as mean =+ standard deviation.

*" different letters in the same column indicate significantly differences between mean values (p<0.05)

ns = no significant difference (p>0.05)

d3una
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