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Abstract

This study was conducted to investigate the effects of ginger addition (1%, 5% and 10%) on the quality of ground pork

rectum. No significant difference in the pH was found between raw and cooked pork rectum during storage; however, the

pH of cooked rectum was slightly lower than raw rectum. The TBA value of the cooked pork rectum (0.25 mg/kg) was
higher than raw pork rectum (0.1 mg/kg). In addition, the TBA values of both raw and cooked pork rectum increased as

storage progressed. The TBA value was found to decrease in proportion to the amount of ginger added. The volatile basic

nitrogen (VBN) values also decreased with the addition of ginger. Consequently, considering that the initial stage of
decomposition was 30~40%, it was determined that it would be desirable to consume the raw and cooked pork rectum
within 4 and 6 days of storage at 5°C, respectively. Further, it was found that the addition of 10% ginger could extend

the storage period beyond the 4 days at 5C.
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Ha Qe 71840l & FARY shtonh A7 A7
(fresh ginger, green ginger), Z1A87}(preserved ginger, dried ginger),
oleoresinm essential oil 59] =2 §E5E31 911, A& 3}
FEE Ee 8o AREHI YItHKim 5 1991). £y
oA P 2RE Fagt FARE AFEEHOA
=0, AX, AZ, 2% A ad, i 5o ez J7t

=5 I 8= gt ofgd 2% wwol e
T gde o] §Hx Uk

7] AR A 579 Mgt &< 6-gingerol,
6-shogaol 2 213} gt Z-8(Sheo HJ 1999), 3+ ZF-&(Thomason
T 2002), @HEY2EE Ast A 9 A4S} 2H-8{Cooksley
VG 1996y Uetdl= Aoz 2w glom, 7o) oleoresin,
gingerol, shogaol & o] A|3EZ 9] apoptosisS LASIA|AH HY
T X a7} = A& By b Qlti(Nurahman 5
2003). o]Hgt thFet 7154S 7H AT BE AFE=
Thompson 5(1973)% A7+ Foll EAjsts Sild Eafjas
¢l zingibaing ©]-§3+ SAZ} A vto] thsto] Hugh up glo
o, Lee 520100 133 BERE HubsiA| o2 A%
chi7)E Alzste] 2 oAl W EAE $4 AE BHo
2 A% 5 H7HE ave] s Exg 8 Qlth Hwang 5
(2014)& =30 A7 2 A EES Hrlsto] v E -
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Felsto] Agelgon, Afol AT AL Al F
AbE Ej Ao A AR F -20+£0.5C o AFFaro A A%
sto] £ ARE Al7|obeh dATEE Ado] A AATT F
E4(H-24, HANIL CO., Korea)3d}o] AR5} T} Thiobarbituric
acid= SigmaAl AEL AT, 7 9 B AFEF A
obe WE EFAoke AMETch
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FFN 1,5 L 10%(wiw)7+ S| H7Het 5 polyethylene film
12} ZA3H, Y=ol U 23} TS S 5CR
g5 YILlA AstEA H 2ot MES AF kT

3. pH &3

A& 10 goll 254 90 mLE 7}5}e] W¥Z3t homogenizer =
10,000 rpmoj| A 1827F #2371 & pH meter(DP-215M, DMS,
Korea)2 =73} th

4 Mz 5H

2ol AL =¥ ML= Chromameter CR 300 (Minolta,
Japan)©. 2 Hunter®] L3, agf, bk SA3YTE T2H2
L= 97.51, a=-0.18, b= +1.672] ZF2 7} WA A2} Th

5. TBA(thiobarbituric acid value)7} X

TBA(thiobarbituric acid valud)y= Witte 5(1970)2] =] <
3to] 2R3tk ZA % AFS 10 gof] 20% trichloroacetic
acidZ} Z & phosphoric acid €9 25 mLE 7}t JAH
homogenizer2 10,000 rpmof| Al 1.5 59 #2135} A7l T2,
53HE-2 50 mL volumetric flasko) &7 Z5F45 20 mLE 7}
sjof S14A)7]3 wikele] FASAIZC o] ¥Hg-§ 50 mL
E A @ &7 thE, 0.005 M2] 2-thiobarbituric acid &
5 mLE H7bsha, A28 o g oA 15X F¢ WAIS

S, BHFAS A185te] 530 nmol 4 OD.ZHE Za}
of th el ATl <J3) AT F TBAZIZ shinh

TBA (mg MA/kg) = Absorbance x 5.2

6. 2|2 HIIE(VBN) £H

A Mo RS 2AS] skl FEY G71A%
(volatile basic nitrogen: VBN)E Conway E-AHH(KFDA 2002)
2 ol gste] ZASIYTE 5, AR 5 gol FH4 45 mLE 7}
5] 8,000 rpmof| A 127F #AIFAIZ] - A A& Whatman
No. 4 AZHx)2 o ZA AT} AZrAE 1 mL 5k Conway
unit®] &4 gl Wi, j4of 0.01 N H;BO; 1 mLe} A]A]
©K(0.066% bromocresol green in ethanol : 0.066% methyl red in
ethanol = 1:1) 3%& Y2 & & 45 2=tk 1 ¥ 54
< nmA A EiL, Aol 50% KoCO; 1 mLE Yil ThA]
DA 8718 +H22 33dste] oA Al=&e} K.COs
7 ukg sl s, oju) vhale] 4tk A Alopo] sjAle] A&
2} KoCOs7F 410 X] gHA| gttt ©]F 377 incubatorof A 90&
7 BAAT] T BAENE 002 N HSO,E A14:3] 4551
oh BARTE 24 0% KaCO; 7H5HA] ke A2 49
2 33
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VBN mg% _ (a—b)x Fx0.28014 x d x 100 x 100
(mg/100 g) S

S

a: BAF 0.02 N-H,SO; A3 2H]=KmL)

b: FAF 0.02 N-H,S0; A4 2H]|=HmL)

F: 0.02 N-H,S0, 97}

0.28014: 0.02 N-H,SO; 1 mL 22 3H=t] B3 N9| % =,
0.02x14.007

d: B Aulja

7. SHAE|

HE AP 33 WHEo g st} FHAZ YEhfgleH,
F9)4 HZEL SPSS(statistical Package for Social Sciences,
SPSS Inc., Chicago, IL, USA) software package(version 12)Z
0]-43}o] p<0.05 =522 Duncan's multiple range test(Lee %
1998) 2 A=t

Za ¢ o

1. pH B}

EHT BAE 1%, 5% DL 10%2 =2 gt H7igt
24 TS 5Tl A7FstdA] v 2Ynict pHE| WHIkE &
A3t ik Fig 1949 2ok 4737174 ©E pH ¥3}o
A 7hESHA] 92 AEPAe] A ANFA 22 6.5~7.0 Abo] 9
TE BYow, 2ot A7 1%, 5% E 10% F7H-2] pH
= & AolE HolA ggton, neftt Axs AsEs 24
F o= QISItE 100ColA 108 St 7FE S 2ol st 71get
Hol 7= 7HEsHA| g Aol vls =5 B2 9

( mo{l

o

10 10

A

B

pH
pH

e s

4 4
0 4 8 12 0 4 8 12

Storage time (days)

Storage time (days)

Fig. 1. Effect of ground ginger on the pH of ground
pork rectum during storage at SC. A: raw pork rectum,
B: cooked pork rectum, @-@: control, O-O: 1% ground
ginger added, ¥-V¥: 5% ground ginger added, A-A: 10%
ground ginger added

g2 Yehiiglen, 7tde 739 pH7F ozt SWobAu; 214
ol = fle ALSZ YEH T Oh F(2013b)2 vl 1%,
5%, 10% d71et o] A5 i o) M7kl whet pH7E
adhs S Bl 2 479 e 23E YEhfigler, o
€ 9= A 22 pl7t Y3 & Ao s ddRh A
W 2 Qe gl Azl ph gal A%l A9 27)
pH7} 6.090]H(Kim -5 2010), °] X AHJHET= 4
o) 77k SRolnz AZpe] Azkerel et Aota)
Fhduge] pHol 2 Gge 74 g oz Alrgr 4
S0 pHE 8], 1e, 220y W AME Sof B0 93
2 wjH ¢lo] HrkHonilkel 5 1986). &5 A% 5] pH
T2t Lactobacili®) 7ol THE WAL BT} gz 02
HE CO9 dfj8]7} 93-S Fm(Panneras & Blouka 1988), &
2%.9] pHO| 9ol oF 034 SobaIThFroge & Harison
1975). olt= 2% wugel WAl olajol ofuldl F
histidine®]] 1= imidazoliuma} G714 SA7|71 ©o 2 =&
=)7] wholch, Eak B % <o) SJshA 282 pHF 54~
550 o] 2B ZRUjS] T 7baRs) B4l cathepsino]
SfsjAl el o] peplidett ofulicAboE Bafael $2ol
A=A pH7F F71etctal 819 tHGunstone & Norris 1983).

EHRE A 1%, 5% R 10%2 =2 G5t J7hgt
=4 = 5Col|A AAstaA af 2dntct M=o Hils
273 A= Fig 20149t 2ot Aubake] 749, a2 ¥4
Aol 67.8% el o, 2377t W M= 3= n
njgk Ao 2 AatE ok A AR A9 A, A%
o) H7beFell we Lak2 ofHe WolbdE& ER1E o= qUsle
o, 2777t g M= W3ke A% SHHA] vlustA| F
7V ARG, A% 1097 o] RE = 10% A7 J7He 4
oL, YA M7 oha A5 th(Fig. 2A). 748
9330] 749, Lk Aurda vjasiA o w2 HE s v
ERf STt Oh 5(20132)2 942 1T, 5C 9 10Tl A3t
HA M WIS SAst =, A 7hdue] 27
L3te] gfdo] 2 A+t Aol fAks g ol S 7HE
S A, S A Soll YsiA Lake] SVt A= A
FHth A9 np7R| 2 A7) ]| e 2 $Heke &
Q=R Fgkeh E=3h A7 7t whE ZhEu Y] Lk ¥
3t Aupgo) visj 4] & AL R Y o]= Liko]
76.3%1 7FEUP ti2tof| o|Eoh W2 Lk 7H A87H(69.96)
S 1%, 5%, 10% H2 H7}817] f&2e Ao = A2 = thFig.
2B). agte] A%, AT /g9 BE fARE A U
B Glch A7) H7toll mhat Wold S SIE 4= Jlglem,
Aol @2 Zpol= wH|R AL =2 H|HE UTHFig 2E, F).
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Fig. 2. Effect of ground ginger on the color of ground pork rectum during storage at SC. A: L-value of raw pork rectum,
B: L-value of cooked pork rectum, C: b-value of raw pork rectum, D: b-value of cooked pork rectum, E: a-value of raw

pork rectum, F: a-value of cooked pork rectum, G: AT(V(L?+a>+1) value of raw pork rectum, H: AT(V(L*+a>+1) value

of cooked pork rectum, @-@: control, O-O:
ginger added

2, bghe AA7IZe] wret mlofshtnl Abgahs
4 qlglon, A7e) ArbsEe] Hestel ok
WeE| dekFig. 20). 7FE3 A FSE of
B2 e BT 4 99tk T, 10% 4
AL AR 2715 AN Fastel A 8
ARl 1%, 5% A7 A7FEe s ghe 2 =gl
(Fig. 2D). ATghe AT Hdeta 55 Lot u5:at o)

K8 5o, ol agtst ik Wap} slIsie Lgtol )
2 2 QS u]H7] ghEo]chFig 2G, H). o] Oh $(2013b)
o @ A

3. TBA7IQ| Hi5}

BT AL 1%, 5% 2 10%2 =5 geste] J7kst
B & 5Tl AshaA o 2dutct TBA7LS &
3 Aik= Fig 30419} 2ok 7 EshA] g ARe] 7
, 9 ZA 2] TBAZF= 0.1 mgkgo| o}, A&H7]7ko] 7
Tl whet §43] F7ksto] A% 12974 0.377 mgkgS
UeEt ek #17%713te] w2t TBA= |§43] $7Hsh= o4
< Bylom, A7 J71E A9, A7kl vlgste] TBAZL

do oX -101'

1% ground ginger added, W-V¥: 5% ground ginger added, A-A: 10% ground
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Fig. 3. Effect of ground gingers on the thiobarbituric
acid (TBA) value of ground pork rectum during storage at
5C. A: raw pork rectum, B: cooked pork rectum, @-@:
control, O-0O: 1% ground ginger added, W-V¥: 5% ground
ginger added, A-A: 10% ground ginger added

7t EojAl= As AT 5 ATHFig. 3A). 7HET 2]
729, ¥ FA9] TBA7H= 025 mgkgo| o, AR7]7to]
ATzt weka 23] F71ste] A% 12 Fo| 0.8 my
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kg UEFH Qoo (Fig. 2B), Auratat vlwd of oF 2u] o]
o sigste =28 Uetl et ol Kim §(2008)0] 7+
A& 7+BAES] 5, 7HEe] 93 FIFE wr] w2
1 A 7F Ao vl3) B2 F97t Brhe Aol A5t
b A A o e ) i B o o e e o D K A R s g
Fxo vl st TBAZIZF ojAE 18 = i A%
o] 7%, w28t Ad=< gingerol, gingerone®] &7} |59
5579 HRAWE AAS = 98 39, AF IAEEE] A
A 7V 7HA I 9lo] FAks) 283t n|y ] digh P4
£ 7Rtk B 5 vF 9JckSheo HI 1999). TBAZH= R|4}e]
A= S45t=t] AMEE ™, TBAZF7F 0.5~1.0 mgkgd

A2 7} Ybs B 371 9tk (Chang S 1961). o] whal, A
] Bolls A 297 & d2 et A A7 =
T % Ao woEn, 7tgubte] 9ol tixet
1% A7 A7Hrg AQsta, U] A7 H7he Bl
A% 129704 e e A& vebfdct whEkAl, A
7re] Hrkego] T7FErE AE B 4 Qe o] Hol
W, ] ARAEE AT Bl He A0E AR

.

4. VBNQ| Bi5}

g S 1%, 5% 9D 10%E s gEjste Hrhgt
%, B wPo] A7)zl wE VBNZHE &3¢ At
Fig. 40| X9} 2ot Aupahe] 79, VBN7H= A%7|7to] 4
oJ e whet Fx} Frbehe HEHS BHon, 53] A% 4Y
REEE F23] FolAE HEE BAthFig 4A). 7HE93
9] 7%, VBN7H= 10% A7 A7 ALlska, YAl A
2 6K e F23] S8t M-S UEry 9l ckFig. 4B). A3
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Fig. 4. Effect of ground gingers on the volatile basic
nitrogen (VBN) value of ground pork rectum during storage
at 5C. A: raw pork rectum, B: cooked pork rectum, @-@:
control, O-O: 1% ground ginger added, W-V¥: 5% ground
ginger added, A-A: 10% ground ginger added

A& AV A 7HEEA B2 A e Y B
oAl VBN®| F7HsEs ti2THt Wit S o] foj
=S YolR= VBN7h: 259 A4 44 Al AR AL
SEth AEFAdode S % 2489 Fsto] VBN ol
1~10 mg%¥ o A3}l 3040 mg% W 27| B2 B
I P A 2T o Y] A W B A] 49 0]
Well aulsh= Ao wAste, 7HEs Bhge] o= 6%
ojtjoll &gt Ao] HigA T Aoz AbmETh £ 10%
7o A7he 7FEHES] VBN &2 A% 1024 7H4] 10
mg% oJst2 FAFO BN B7E HIISHA] &t
8] A7 49 ol fAISHs Aol 7Hed Aew &
oEh GAFATE Oh 5(2013b)2 =Rk wjAlS A7t
sto] VBN7FS S 2 A, 9 A% Al Auge] 2
A7 84A el 20 mg¥eoll LB 2T, viA 5%E H7F A5
o5 49 ol ABAIE 4= glrkar Bt up glrk. ERE Hwang
SQ014)2 ESEo) A7 & A RS Histe] A
A71E LS 2 A3 279 AT 7Y HlwofA dx
79 VBN7P7F fro 2 o2 Evhal Huste] 2 Ay 2
et AT

o OF
a0 /|

AT dEIR Y R o] A2 AlASAL w7z
A Fapol 7hESHA] g2 AT 1002 autoclaveo A 104
74 7e Aol BaE A 1,5 9 10%7) 57 Hheted
polyethylene filme. 2 12} A3t & U4Z2u)E TUZ 27
Qe ohe SToIH musiEA B0 wsie Baslgch
A% 5 pHe A7HE Aol fo& 2 Aol & yehliA] ¢kgt
O, 7HEEE Bo] tha W gk YEhllth TBAZl= 2+
7} 0.1 mghkgy} 0.25 mgkg S 2 7hE wpgho] AupidEtt 52
= UEt e, & Ao B A7) H7H7 TBA-
value®] oS AANA AZAS A 7= Ae &9
AT A F7E0] S A HkE At
Rom, 30~40 mg%o] 27| R HAY7|ES LT o At
A2 5To|A 44, 7FE-2 6 o|Woll 4]k Ao] vt
A Aoz AaESIrh VBN s 7|E o2 10% A7
o] F7h= 7HEHAR Y A7 49 THE AN 5 3l
= Ao ZIE
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