/ﬂ Check for updates
J East Asian Soc Diet Life 291

31(3): 291 ~298 (2021)
http:/dx.doi.org/10.17495/casdl.2021.10.31.5.291

T Lot ot =] el JEXMFE S o[ty EH| ojx=

02
(4]

o
0X
I}
o
=
0z
ﬂ
2
0
>
O
5
ie)
b
)
vl
\J
T
Il

of
g
o,
H
fu)
Lo
El
1>
o
fru
BN
O,
RO
e
=1
4
£
-
ofd
i
fu)
Lo
=
fol
s}
Yo
1>
BN
hc)
)
e
kS
o

Effects of Noni (Morinda citrifolia L.) Fruit Powder on Physicochemical Properties
of Pork Patty during Cold Storage

Kyoung-Sook Lee'", Si-Hyung Lee?, Young-Joon Choi’, Dong-Wook Sim*, Kyung-Soo Lee’, Gang-Won Choi'
and In-Chul Jung®

! Assistant Professor, Division of Hotel Culinary Arts, Daegu Technical University, Daegu 42734, Republic of Korea
’Adjunct Professor, Division of Hotel Culinary Arts, Daegu Technical University, Daegu 42734, Republic of Korea
Associate Professor, Division of Hotel Culinary Arts, Daegu Technical University, Daegu 42734, Republic of Korea
“Chef of Cuisine, Lotte Signel Hotel, Seoul 05551, Republic of Korea
’Professor, Division of Food Beverage and Culinary Arts, Youngnam University College, Daegu 42415, Republic of Korea
®Professor, Division of Hotel Culinary Arts, Daegu Technical University, Daegu 42734, Republic of Korea

ABSTRACT

This study examined the effects of noni (Morinda citrifolia L.) fruit powder on the physicochemical properties of pork patty
during cold storage. Four samples were collected and grouped as follows: SO (control, without noni fruit powder), S1 with
0.5% noni fruit powder, S2 with 1.0 noni fruit powder, and S3 with 1.5% noni fruit powder. The water holding capacity,
cooking loss, color, pH, volatile basic nitrogen (VBN) content, thiobarbituric acid reactive substances (TBARS) and 2,2-
diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity were determined for the pork patty as the physicochemical
properties. The water holding capacity of SO was significantly higher than that of S2 and S3 on day 7. The cooking losses
of SO and S1 were significantly lower than those of S2 and S3 on day 7. The L-value decreased according to the increased
amount of the noni fruit powder during cold storage. The a-value decreased during storage, and S1 was highest on day 10.
The b-value was not changed during storage days and increased according to the increased amount of the noni fruit powder.
The pH decreased, and S3 was lowest during storage days. The VBN content and TBARS increased, and SO was highest
during storage days. The DPPH radical scavenging activity decreased, and S3 was highest during storage days. These results
suggest that noni fruit powder can be used as a natural antioxidant to retard lipid and myoglobin oxidation in pork patty during
cold storage.

Key words: antioxidant, noni fruit powder, physicochemical properties, pork patty
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Table 1. Formulation of ground pork mixed with noni
fruit powder

Pork patty

Ingredients(%)
SO S1 S2 S3
Pork loin 68.5 68.5 68.5 68.5
Pork fat 20.0 20.0 20.0 20.0
Crushed ice 10.0 9.5 9.0 8.5
Salt 1.5 1.5 1.5 1.5
Noni fruit powder 0.0 0.5 1.0 1.5
Total 100 100 100 100

S0O: ground pork meat without noni fruit powder, S1: ground pork
meat with 0.5% noni fruit powder, S2: ground pork meat with
1.0% noni fruit powder, S3: ground pork meat with 1.5% noni
fruit powder.
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2 Yty &5 Al L
94.16, —1.28 2 3.930| ]t}

a- 2 b-value: Ztz}



31(5): 291~298 (2021) v e
5. pH =X
pHE= =5 JE 10 g2 SFF 40 mLe} 34 #43KHIKA
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Table 2. Changes in water holding capacity and cooking los of pork patty with noni fruit powder during cold storage

Storage day

Pork patty
1 4 7 10
Water holding capacity (%)
S0 85.13+1.11%° 86.59+1.87%° 890.61+1.54* 86.24+2.014°
S1 86.39+1.76%° 85.55+1.52%° 88.161.124% 85.51+1.67*°
S2 86.09+2.09 85.12+1.45% 86.37+1.76% 84.88+1.38M
S3 85.64+1.48% 86.65+2.04 85.95+1.66% 84.79+1.45%

Cooking loss (%)

S0 26.70+0.544* 26.43+1.25M 23.41+1.54%° 27.22+0.63%
S1 26.16+0.624% 25.78+0.76"° 23.95+0.225° 27.95+0.93%%
S2 26.83+£0.49"* 27.71+1.844 26.02+0.36"° 26.79+1.05%
S3 27.19+1.56™ 27.60+1.65% 26.45+0.18" 27.24+0.88"%

S0: ground pork meat without noni fruit powder, S1: ground pork meat with 0.5% noni fruit powder, S2: ground pork meat with 1.0%
noni fruit powder, S3: ground pork meat with 1.5% noni fruit powder.
Results are expressed as Mean+S.D. Means with a different letter in same column (* ®) and row (* °) are significantly different (p<0.05).
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S0<} S1& A7 744 71 Wk o m(p<0.05), S22} S3+= A
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S0} S1o] 829} S3HTE o 5HAl W3kTH(p<0.05). HEe
chald Wajo] AP ALY pH7L Yol HAasta, zelzt
g2 B4y w2 EolxIt(Choi GW & Lee JW 2016;
Qian S 5 2020). & A7e] Aol A x| BHygol =
3, o] v e vy duliztee e {714k
o} 3 2HI A (West BJ 5 2011)0l] 2% pH #]&}& ha = o]
HAgglo] Yehd Zyolth Sim DW(019)= A=A 71+,
Choi GW & Lee JW(2016)E E£=44 7175 A3 =5
A F] pH Atz T do] WMdE e o9tk

2. == mjiele| ME H#H35}

WA A% = =5 gge] ¥HAE A3k Table 33 2
k. W& (L-value)= A7 & =Y Gul7e Aokl Skl
w7+t thp<0.05). A E(a-value)= A% 797HA]
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Y Gu7lE HrkEre] B2 =5 dEddA kAT, A
10894 = =4 Gull7HF 0.5% F7FsE S10] 78 E0thp<
0.05). 18|31 BE == 7} A7l Aatsis] A4
= froshAl Roldom, vy GuirtR otk B
FAZ-L AJhp<0.05). FAE(b-value)= A F =
Gui7bE H7be] Be =5 dEdAA E=A A=A e,
Z 2 gl gl A e FEEY 25
A7V A5 2Eo] 7 AL s 3Are] Azo] 2)Ee A
o] AFe] AZo] dZA YEldtH(Candogan K 2002). &
ATelA =Y Gui7be Aok wet 4% 5 =5 dEHE
Afolel] A7zZke] pol 7} Qle A =Y Fufjdl] dhrEo] =
AgA AL alizarin(Deng S 5 2009)°] HE} JALE
WA et SAEE EA & Ao wdkdnh a3 A%
7|13to] ZAate] wel BE =5 sjE oA HA w7} volx]
© A& Aksto] oste] A ] myoglobine] WA o] bzt
A ] metmyoglobing F4J3F7] wjiZ0]3(Pogorzelska E &
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Table 3. Changes in surface color of pork patty with noni fruit powder during cold storage

Storage day

Pork patty
1 4 7 10

L-value (lightness)

S0 66.63+1.11%° 65.84+0.88*° 65.510.95%° 68.70+1.02

S1 64.17+0.87* 62.701.028% 62.11£0.42" 63.96+0.78%

S2 61.09+0.465 59.77+0.95 60.24+0.10% 59.30:£0.55

S3 56.21+0.28%° 56.80+0.36™ 55.80+0.28™ 57.10+0.62"
a-value (redness)

S0 10.38+0.49% 9.33+0.327° 8.03+0.12¢ 6.08+0.30%¢

S1 8.50+0.225¢ 7.85+0.085° 7.94+0.15"° 6.99+0.724¢

S2 8.56+0.34% 7.75+0.125° 6.51+0.26™ 6.53+0.33A8¢

S3 7.97+0.425 7.66+0.155 6.61+0.18% 6.83+0.274B°
b-value (yellowness)

S0 12.52+0.33% 12.51+0.28% 12.46+0.14% 12.22+0.30%

S1 14.60+0.405 14.09:+0.34% 15.76+0.29%% 15.13+0.42%

S2 16.42+0.94"* 15.97+0.18" 15.55+0.89"% 15.83+0.38%

S3 16.56+0.69** 16.40+0.4242 15.74+0.28" 15.93+0.40"2

S0: ground pork meat without noni fruit powder, S1: ground pork meat with 0.5% noni fruit powder, S2: ground pork meat with 1.0%
noni fruit powder, S3: ground pork meat with 1.5% noni fruit powder.
Results are expressed as Mean+S.D. Means with a different letter in same column (* ™) and row (*™9) are significantly different (p<0.05).
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2019)0] JekS njzon, o83 A= ad MRS Ho)
EH=S(Lee KS 5 2020), A 1790} 35 AMAE A
7}@ 22A1A](Lee NR 2020)2] pH7} thZ R} wholvhs 2
o} A 7 gkoldth 18] 3 Wang 5(2018) A =
SAFL] pH7} HolA = A Aite] F24]7 AL oAbz
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o] Wigte 7974 Wt ot BE =5 g7 A% 10
AR frefstAl S7Fel A TtHp<0.05). SAIFS A & Fof
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Fig. 1. Changes in pH value of pork patty with noni
fruit powder during cold storage.
Bar charts with different letters show significant differences
among the samples at each storage day (A~D) or storage days
(a~c) in each sample (p<0.05).
SO: ground pork meat without noni fruit powder, S1: ground
pork meat with 0.5% noni fruit powder, S2: ground pork meat
with 1.0% noni fruit powder, S3: ground pork meat with 1.5%
noni fruit powder.
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ATHCai ] 5 2011; Li Y 5 2019). ¥ A7) A3 102
& wy ‘ﬁUHﬂT A7hgo] B85 VBN &igo] B

ey dujjol] ¥ #H=353HE(Pawlus AD & Kinghorn
AD 2007)9] -F2H8{(Assi RA 5 2017)°] 71218 Ao = 3

vt fevels 259 AHd=EE4 VBN s 20
mg% ©|&t2 T8I AET(KFDA 2009), ¥ AFoxE
BE =5 Jgrt dL3AE fA8t AT
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5. == 1lE|e| TBARS % DPPH ZiC|Z - &N #5
A e] Abshs Ao & SAlFY] F4 A A&
2 o] 851 9lom, TBARS 412 A4 4tste] 7 A4
£ 9] malondialdehydeE =7 3HCh(Sujiwo J 5 2018). 1]
i DPPH ]zt 2274242 DPPH itz that Aakgo]
DTS H7RIeRA SA1Fe] s S S 2o
24 DPPH 2tz &2A 84 o] oW TBARS/| W& Ao
2 Hu¥3 JtkNuutila AM 5 2003). =5 sjele] ¥4
A% % TBARS 2 DPPH a}t}:ﬁ% 2784 AslE Fig. 3 B
49} 2o} A &717F < TBARSE SOV 7 &3k, =4
o7} H7bdo] BEFE YolAle A& Atkp<0.05).
a3l AA7|zte] AaskaA e =5 dEH 9 TBARSE
frelatAl S7Fekth(p<0.05). DPPH tt]Z 442732 A

L

o

1 Ba g,

VBN content (mg%)

4 7 10

Storage days

msS0 OST ms2 @53

Fig. 2. Changes in VBN content (mg%) of pork patty
with noni fruit powder during cold storage.
Bar charts with different letters show significant differences
among the samples at each storage day (A, B) or storage days
(a, b) in each sample (p<0.05).
SO: ground pork meat without noni fruit powder, S1: ground
pork meat with 0.5% noni fruit powder, S2: ground pork meat
with 1.0% noni fruit powder, S3: ground pork meat with 1.5%
noni fruit powder.
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Fig. 3. Changes in TBARS (mg/kg of sample) value of

pork patty with noni fruit powder during cold storage.
Bar charts with different letters show significant differences
among the samples at each storage day (A~D) or storage days
(a~d) in each sample (p<0.05).
SO: ground pork meat without noni fruit powder, S1: ground
pork meat with 0.5% noni fruit powder, S2: ground pork meat
with 1.0% noni fruit powder, S3: ground pork meat with 1.5%
noni fruit powder.

A717F E<t S07F 7 Bk, U Gulske Asjeke] B
S5 =4Th(p<0.05). A7g717ke] Az}l o|sle] DPPH &}
07 2A84e fos 11289 thp<0.05). & AT
A ey Gui7tEE Hrpge 24 dHaksl gxdo] Frlele
AL Fdelstgon, oA Y dufd 39 scopoletin,

anthraqulnone rutin, proxeronine 52 &4k} ZH&(Kim JM
5 2017; Hwang HJ 5 2019; Zhang C 5 2020)°l 2|3 3o
= et A5 kst A8 7K1 A By FEE
= AN A, st el Srkete A2 83E e
=% 9E](Bellucci ERB % 2021), 222 A& {713t &5
| E](Botsoglou E 5 2014), =Y F&E 78 $5 dE
(Tapp WN & 2012), &1|E 713 95 3 E]l(Prommachart
R 5 2020) voﬂfﬂ_‘% 2 A3yt HaE Qi

o AskgelN 5 A e Auirkee] Hrke
WAz 2| de) Bat e A selskin. of
FAAE e el Arleel Bess vl 2
), srielAl Arke A4S A%E AL, f70 B
o] ol Tl W] olg B hash 27kl
7khe AAE 2] wiel =y drivbee) Arke
0.5%7} 22e Zoz A=t
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oN ot % Lo
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2 a7E x Dk bt ES el 9y A%
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DPPH radical scavenging activity (%)

Storage days
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Fig. 4. Changes in DPPH free radical scavenging
activity(%) value of pork patty with noni fruit powder
during cold storage.

Bar charts with different letters show significant differences
among the samples at each storage day (A~D) or storage days
(a, b) in each sample (p<0.05).

SO: ground pork meat without noni fruit powder, S1: ground
pork meat with 0.5% noni fruit powder, S2: ground pork meat
with 1.0% noni fruit powder, S3: ground pork meat with 1.5%
noni fruit powder.

% F4ol| mA= G At kA = e =
Y Gui7bRE 7K &2 tZa(S), 0.5% % 7}?'51 S1,
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a9t olgleta BEAo g HEE, zejzte A pH,
VBN 3%Hf, TBARS % DPPH Hu]Zt 2A A S 10Y B9t
A7etaA SHstath Baeee A% 794 S07F S29F S3
Ho} frofsil =t 2EjabE A7 794 S0} S10] S2
o} S3ETE Fo5HAl RFUTE HWE(L-value)= A 7 =4
o7t Aol BaTE Aaslth A E(a-value)=
A T Adastion, A% 1097 S1e] 71 =Skt g4
Z(b-value)= A% & gt Ay} glglon, =y g7t
T Ao BErE St pHeE A% 5 Z.}io}“
o, S37} 71 Yigith VBN dke A% 5 Frtskelom,
S07F 7 =skth TBARSE A% 5 F7hstsi o, 834
TBARS7} 7% w9t} DPPH &t|d AL AR 5
sl on) S37F 7 =9kt é%ﬁ o2 =5 g A
Zo =4 dujrtRe] Hrbe AN {29 ?%*@} o
q2A7F Qlen, Bel4 548 nEst] H7FFE 0.5%71
et Aoz AlgHrh
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