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2. 23Y AT EF

A THLee®t Moon, 2003).
= FE Aoy F7|dA FET FEEY F4bs 23 (Ko, 2008; Park
7 Lim, 2009)¢F ot &g diste] ®o] AFEH A (Chuyen &, 1982; Ko,
2008; Jang &, 2010). Z3 A flavonoid AlE %= arundion, miliacin,
friedelin ¥} -2 triterpenoid AlE 3&E AHAEEo] 4kst &37F v H
PYHKim &, 1995, 1996). 1&ja ZEH el E3=o] = Fls JE acetic,
benzoic, phenylacetic, salicylic, 3-hydrobenzoic, phenol, 4-vinylephenol % <
714ko] &t FAS Uetdl= FA ot (Chuyen 9], 1982). ol EoA=
FEES o83ty B53E Astasdd Aset AS 9 - #
A A77F ol & Hu vk AA 2BY FEE0] BstE &A3tEAe a
-glucosidase®} a-amylased] XS A3 Al o™ (Yun &, 2010; Hwang 3
Han, 2007), % ethylacetate= ¥} buthanol&2 A28 YdxH e g4
et A 2 xWE = acarbose®. U} a-glucosidase, a—amylase®] =& AdlsS 7}

HAoka gt} o] 9o = buthanolZ=S STZ it Gl oA A&y 374 A4

e
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EbWlal, 942 Na, Mg, Ca, Mn T22 3f&o] YEsTh oyt die o&
25 W3 HEE<ld Cheong 5 (1989)¢ AT A= WHES <
71 A 5 K 3o 714 =gom I ok gy FEE 2 duie =

ZE9 BIAEGAE Ko 7M1 =9 d83FS JEY

N
iv
Ko,
9,
2
B
S
e
%Nf

ZE o F714F = A F7|ET o] ol dfEo Jom, F8 F{7]Al
O % = acetic acid, citric acid, succinic acid ©]™ I 9] % oxalic acid, tartaric
acid, formic acid, malic acid, fumaric acid = ZA%o]#| 9 A& tHKo, 2008).
stAIRE 2B O FAFESD BES, F, G /1A 3 S84, 28
o} wpZ7FA| & acetic acid®] FEF oy, FEY EE FFolY Flod w
2}A] tartaric acid, citric acid, succinic acid % formic acid® A& A &t

(Kim &, 2001; Ko, 2008).

et

Hir
50
o

Z e FAkst 2ate 28U JdEUE S77F 3k 23 Hojuts
AT At a, FEYH wEldE Ko (2008)9] AtZAze] =W o e
FEEo] AFFEE HEA A3t g3t =oa AW Lee ¢ Moon
(2003)¢] Ag-ZAdoel] =W WE dFFEEolA ] kst g37F 70% ol &
S FEE BY Eua v a8y diREe A Aol 71 @dakskA

S o 2Zd FEE 24 F2 s a9 vEeer, =
2o ARl S (Phyllostachys bambusoides starf)d] &2 T U473
=& 94 BHA Bt} 34t g397F Hojd Aoz i vt(Ju &, 2005 Lee
oon, 2003).
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Ko (2008)+= thixA <l Hol A3 2F5 Aoz Idd 3R Staphylococcus
aureus, Listeria monocytogenes, Bacillus subtilis, Escherichia coli, Samonella
typhymurium, Samonella enteritidis, Vibrio parahaemolyticus, Pseudomonas
fluorescens 0.2 F@dd& ol A, F7|9 oA FEI} FEE BT
FEH wet d7 FEEYL JAdEE FEEOA BT gz

=

acidell vla|A Bt Ao =& Ao

FZEEES Escherichia coli ¢+ Salmonella enteritidis®l talAl ¢ =& 3FiF
gAS Ve agla 7] 2EE HuE QoA FE3 FEHEo) AN =&
SedAd S YEY oY FEH mEA s dEs FEEC ¢ FEFHET £

Ho(Lee 9 Shin, 1991), F-AE2E 23| E7] FEE0] o FE2EHU &
FeAo] e AT A3%E thBaek 5, 2002). AT o] ALzt FF3
=W, 75 2ddd OE Aol A7 Ho vk 1 o] o] dFFEA
AqetE FE29, 2o o deE FEAE o] &S FH A AT 4 A+E

=

Staphylococcus aureus, Samonella typhymurium ©| talA &4 S e

Aol ¥e FHHKim &, 2001; Kim 5, 1996; Baek &, 2002).

[

3. FAF AT F

A AAAReR FAE ATl ol M 2 e okt tiAl 22 A

dho]t} Magee ¢} Barnes(1956)= Hx 2 ZAAA I} ol z@Ald o] HajmH A 24



of #A|3}l+= secondary amineir ¢} W8S Al T o] ¥E A2l nitrosamine®]

—

A A ¥ 31 nitrosamine®] € %<1, N-nitrosodimethylamine (NDMA)o] 723l 2
o Edolgta A EREE Pk olF FAY S ofEAE Y] bl gt
A= AEH o7 AR o] gtom Magee 9 Barnes ©] % &% nitrosamine©]
oS f & = Juk= A L E(Massey 5, 1978; Bartsh 5, 1988; Macrae
5, 1993) o9 v HAL 45 INTs TETES TN H= AR
1% ATk AR 1981 29 W= Y #shd(National  Academy  of

Science)oll A EEF A Aol mEW FAF] Hrbd opEA I AAAAL

O]N

AREA Q] A FFEol A= ool glom mied 1000 ppb ©l AASA &=
W A7 598 vk il A Ao s sk v Ith(NAS 1981). %3 =
7P E ol dAE Y] AFEE L VlES PASHAL dom, 7 veteit AlF #E X
49 Aol YA R YFEE 70~200 ppm BE=E AL Yk 22 o]
& qrAlel = Esta ofdAkd o] ARl gk BAPAQl A5 Havh FF ¥R

2003; Mendez &, 1999)7F H.i HWA ofAAL ALE of B oAk AL T
A2 okl th
ol gt o] 7}A] &EAFo|ME ofdAFH o] A& AFEEH = o] ofEAFH o
A= Bgd 715 wiolth. FAlFolA obEAd S S4S A etal, AAS
o H5F FvE dAstH, AHY s maet WdAd = FA o
Clostridum botulinum ¢ X2} ol @ F A& A sto] botulism A F=5S W
B4

A & 4 gltH(Ramarathnam, 1998; Gidding, 1977). &0 &A%<

l

B s At AY Azstr]l S8 B
A7 1AW Qo E3] Clostridum botulinum ¢ A4S oAstHA o}
AAGS 4H3 dAT = e EES ol x] 3k AH o]t (Cassens, 1990;
Sebranek, 1979).

bAMG e B AAt B4o] Az AY A HEFL A% lkg T O



~02mg o FAHL gom, FAEE ofAnge A} NEe Pt

Stk 7 et AF 9R 234 Aeli dAW oRE 70~200ppm %

% 9 SAFS Aol YAl MM Ee £Ee wMd I AHn
govl, A obv)wik, WU, WEEE AA E f4 L wde] Baw o
Fre ol i S oA AelA WS FEF AFALOR I AAT

o o
= =
AFe ol ol AW, XA, FalsHE Fo WA ABY 4B

MR g el AH @

d#o] tp= A ¥ (Chan, 2004; Ovesen, 2004a,

2004b; Fernandez-Ginés &, 2005, Valsta &, 20059} SAF] 0 &= &7

o2 93] mE<stel WA 4 dueE A7 ¥ (Ruusunen 9+ Puolanne,

2000) 5 A Q388 AMAEST dFE A% B SAFo] dA A4 Xt
1

A 7ysle] vl E 7|Ydl= AR Holx T,

14 Wz Qs Aol aolu AEel aRA nF L %A KW %
= y

(D 7154 A& 49

A AF 7BE 2 75 vE 9ed] ANt Aee g ‘1x4 7
(nutritional function)”Whs 7FA] 3L AATh shA| 7 AA GG WE L5 Tt
stAA AN AES @] 9 Faol okder AF] v Fh, RS #AeA W
=9 w77 A g o) AL AE “2x4 7]%(sensory function)” o] &}l
o H EoA = AHRES AEd =28, g4, A sy 7Y 55 o]

&3k “1ak, 224 7lsTel e Vee THA= A4l “324 7l (functional

rol
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function)” Q3tar drhH(Heasman ¥ Mellentin, 2001; Dentali, 2002; Sloan,
2008). Aol "3xA 7t & AFES Fobe kst
o] elAle] M|, MNAE 24 2 AW oS = Zolt)

1980 o ZwWE XA FEE 7]5A 4 F(functional food)Ehi= ©ol7F A& o
2 ARl Ha, 191delE dE B AN 54 R84 E(FOSHU:
Food for Specified Health Use)olgtE= H A<l &o]5 w0 A w3} 31 o,
2001 4€lE= B A7]52 % (Health Function Foods)o.Z A|FHee] M=
o Mg Adeeltt mlarol A= 1989 Hl=r oy F ATAeA Aoz V)

523t 7§ ¢l Designer Food &= &oj7F A S0 2 Alg3sl¢on,
1990l ol A g sk o FFEA w5 H(NLEA: Nutritioin Labeling & Education Act)
oF 1994\l Ak AR A EF 2 wSH(DSHEA: The Dietary Supplement
Health & Education Act)& &34 714 A5 #d9 7I&S &9 At
(Zhang &, 2010). =2 1996 HEZFA A7}2AE#E A 2S¢
ataL, 1998l gkat

olgtal gow, AW o2 JheAN A5 sbeshA gk gt

5

(

EaN
an

g 4 2Es Ao AN ES 5EE Ves R 4T

(o]

(2) 7154 SA+

A v=, 1S v Este] A AAASE AAY, FAH SAEFS v ESho,
AL, ¥4 FAF] olu QY HAFE v JTH(Jiménez-Colmenero %,

2006). o2 dEJAAM = AoldFu tiFadHs SEAHHAE 4% (FOSHU)

o AR} N5H FAFS MEsha Ak (Arihara, 2004). AE S0} FA%
of 747 ARG o|g3te] wWEolUl Yasy Gred g F84 HolH s

ol
2
lo

i
o

>
o,
it
4
it
do
N
et
4
¥,
k1
Jhu
xfl
rr
2
i
k1
o,
r>~
_0|L
=l
X0,
)

ol¢lel k= FOSHU= 74E Aol ek A=/ wujd 3 wilsk 714 F 44714
o 7sA =4S AAsA 7l AFel ol&F F JYEF stal vk 1 9o
L= AHolARE ol&std AW wAES A= TIsd SAES
(Fernandez-Ginés %, 2005,  Jiménez-Colmenero, 2006, 2007a, 2007b)
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gluten—free, lactose—free 543, AE 93k allergen-free SA1ES 71, A4k

3t 9 tH(Jiménez-Colmenero, 5, 2006; Tanabe ¢} Nishimura, 2006).
FElvetll A= 71 SAES A flstel FE AAdES o] &35k

T7F i oW, o3 =53 FEE HI7HKIm S, 2002), =2 2% 3 7HChoi

5, 2003), & w2 H7F 2AIA (Hyon, 2003), €+ F== H7HKim &, 2007),

nteE e dREF HA7HPark % Kim, 2009), #+*

270l 43 7HHwang Bo &, 2009), =37 X 7HlLee &, 2011)%5 9 A7}

A=A glow, A= A dvj7 sa vk

2

%5 H7HYoon, 2010),

o
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m As ¢

oft

¥

& B a3 ARy AARAS AAs Ao, A HAS
AAZ & 27 8 mm plateZ &3 (DCP-220F, Daehan Food Machine co.,
&

stk 2oy 2R AFgsta 2oy RIS Aguozy

2 Aol A8 SAFS Helo vhso HAA X ZFEE AlFS ol 8383,
Table 1 o] wjgtv] e} Zo] iz 2 AHFE HAAs HFT AFS YA
o SAEFS] Ax 348 Fig 1 & Zo] 94555 silent cutter(AS-40, Ramon,

Spain)ell AEHoz A 7IEM A=t Ay e 2Hd 22 M1t

bl A @Al F&s &5 2 W 74A cutting =T f3kE RES

35S 2¥ F47](VF600, Handtmann, Germany)S ©]-&3to] Zzt4dl 7 o] A
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Table 1. Formulation of meat products”

(Unit:%)

Treatment C T1 T2 T3
Pork ham 51.91 51.91 51.91 51.91
Back fat 21.85 21.85 21.85 21.85
Ice 1.08 1.08 1.08 1.08
Bratwurst 0.48 0.48 0.48 0.48
Phosphate 0.26 0.26 0.26 0.26
White pepper 0.10 0.10 0.10 0.10
Nutmeg 0.10 0.10 0.10 0.10
Sweet potato 1.97 1.97 1.97 1.97
Sugar 0.39 0.39 0.39 0.39
Sasa borealis powder 0.50 1.00 2.00
Total 100.00 100.50 101.00 102.00

C Control, T1 : Meat products added 0.5% Sasa borealis powder, T2: Meat products added

1.0% Sasa borealis powder, T3 : Meat products added 2.0% Sasa borealis powder.
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Material

l

Chopping

l

Cutting

Emulsifying

l

Stuffing

l

Cooking & Smoking

l

Chilling

l

Storage

Pork ham meat, back fat

8 mm

Tempering at 4 C

Back fat, Ice

Collagen casing 22g

Dry at 55 C, 27 min
Cooking at 77 C, 32 min

Showering at 15 C, 5 min

Overnight at 4 C

Fig 1. Manufacturing process of meat products.
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pHE S A3l potable pH meter (Model HM-17MX, TOADKK, Japan)ES 4}
gt SAsAT. A= ASEHANUT) AN8E A4z ddd F 327
571% =EA A F A F Adds 33Uy Hh 5} of Minolta
chromameter(Model CR-300, Minolta Camera Co., Osaka, Japan)S A}-&3lo] 3
= (Lightness)& UWElN= L*gk, M =(Redness)E YENNE axityt A%
(Yellowness)g& UWEE b*xgks SAH3 AT o] xest AYge Y=91.7,

x=0.3138, y=0.3200%] Z =M A5 AFEstdt.

2A4e FAFL T5CoIA 3081 Hde F Aeol A 308 B F o
2

o

%

X lem)® Z2}, Rheometer(Model TA-XT2, Surrey, UK)E ©
3to] &A% 9] 4 E(Hardness), 74 (Gumminess), 27 4 (Cohesiveness), &4

(Adhesiveness), %2 (Springiness), % @A (Chewiness), & %2 (Resilience)S

Aol W A T At Absl= Salih 5(1987)¢] WS WY st

2
A\
o

3T SAES AAEte] 2 g& 18 mL 3.86% perchloric acid®} £33ttt
g8 butylated hydroxytoluene (BHT)= 98% ethanolol 3.75 mg/ml&Z =

¢l g9 02 mLE #H7lste] #2 (5000 rpm, 1 min)atgch. & 3 #-22(
4C)A A A (whatman #1)o2 o371 Azl & o7l 2 mL¥y} 20 mM

thiobarbituric acid 2 mLE &35t A2 A A 17A17F v gste] 43 %
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A A 717k A& 10 goll 90 mL B 2952+ 7 homogenizer =
2SO 1 mL AFsE, 78] ZA$ Ful) X (plate count agar, Merck,
Germany)oll H3 wsle] 36 CoNA] 48A17F v gst & v Eo A WHslE
A At. W ¥ YEy= colonyTE Alste] Log CFU/go = e SIH

&

jaki
N
&
Lo

FAFEA L SAS(Statistics Analysis System, USA) program(2001)
S AFE3te] Duncan® U7 A H (multiple range test)S ©]&3Fo] #F2oA 5%

TeolA HA s
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pH ®3le= ds9t H7t=9 agd 9 AFxz7e wet ¥sire 349, P
Z2o o3t 97| & =7 (Pearson AM ¢ Young RB, 1989), &=+ 2zl4L9]

L

=4 A% (Brewer MS &, 1991)s o2 7Fx] @<lol] osir ws} g}, 7] 4
o7 FAES ¥ A & A EF 7ol wet pHe #HAE A €
(Demeyer ¢} Vanderkerckhove, 1970). A% Az AS5H A% 10€A 714
= 2 23t £ HJ7F SA559 pHE 61~64%, 474 He QoA 4]
Ha dglew, A% 139 HH pH 6.0 olat= YolAl= A BT
Ay 71zkel A ghel whel w A& A4 Adow Qi pHYF AU E
Langlosis ¢F Kemp(1974)¢] A+ it dxetAnh. =3 A% 139 FH dgix
T°] pHe 543 stetetA Hw, A7 7I3to] S7pdeE %8l
g SAES pH7E A 7I3bel w254 Aol o o
pHE ## il dof, SAF Ax A ZE3 22 F

= A7F sHA 2 Aol HUES ¥A &2 HHV By pHYF Eve Jung

0039 ATAIS falstn, ol xeUelE AFE WEse] 4% F o

Gol R714e diska QoA (Kim 5, 2001 Ko, 2008) pH7l 71 thehdt 2
o7 dddn. A 174FY 23474 dAH o ® pHZE HokA= A4S o
de] skF=4de] st 5l defd afele] Askel ofn|=Ate] e wel 7
A717F =& HWA pH7F =obd Aoz duE ti(Deymer ¢+ Vandekerckhove,
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Table 2. pH values of meat products containing sasa borealis powder during

storage at 4C for 45 days

Treatment" C
day significance
C T1 T2 T3
1 6.14°+0.03  6.15+0.02  6.15t0.05  6.21°+0.09 NS
3 6.39°+0.00  6.10°+0.00  6.20°+0.00  6.19°+0.00 NS
7 6.39°+0.007  6.22°+021  6.31"+021  6.27"°+0.09 t
10 6.39°+0.03  6.21°+0.02  6.32°+0.01  6.32°+0.01 Kotk
13 6.09°+0.05  6.15°+0.06  627°+0.02  6.14"+0.04 *
17 6.16°+0.07 5774005  5.86™+0.04  5.93"+0.11 ok
20 584™+0.005 595°+0.10  572°+0.13  5.80™+0.11 NS
23 5.95"+0.16  6.13'+0.09  599+0.16  5.74"+0.03 t
27 50540.13  5827+0.09  546°+0.08  5.09°+0.02 ok
45 518+0.16  525+0.07  523'+0.06  5.35'+0.09 NS

D Treatments are the same as described in Table 1.

Levels of significance: NS, Not Significant;¥ ;P < 0.1, *xP < 0.05. #xP < 0.01, =P < 0.001.

PMeans with different superscripts in the same row significantly differ (P < 0.05).
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AFo] Me= pH(Brewer 5, 1994 H71EE HI7bEo 27 2 71dd 939

WAl ) = Al A& S(Osburn ¥ Keeton, 1994)0 a4 2tz tt2 A vebd 4= 9
X

om, zulAEel AFL Tt oA JlFe] HE FRE FH F shitol
o &30 BEe S SAFY LaFm)elAs muly 2Rl Aty £E

o o) A BAGl ATl W FoHe o)k vehta Qo
o]

Lot vpp7bA| 2 A2l toll wheh Fo %l ato]l& detwar i, HE77F 7H
ES e UEd gow, 3t 2E9E 2.0% H7Hg Aol ThE v
e UEa AT 2y bx(FA )Y Afeles et 2EY EEs
27 sk A F AT oAl FolE Holuw Qom(P < 0.01)
7 Aol s o)A ApolE Hola A dou Bl Y MUl F
b b gho] S7kskATh ol Fto]l 4 HWA Mo JFE v A
Alm J7F el wet b ghol S v A9t A3ket AR g v (Lee 5, 2004;
Hwang Bo &, 2009).
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Table 3. Color values of meat products containing sasa borealis powder

during storage at 4C for 45 days

Treatment" .
day significance
0 0.5 1.0 2.0
1 7412°+034 7063°+0.71 69.62°+0.14  65.32°+0.76 Kotk
3 72.82°+040 70.64™+1.18 6853"+1.41 6358+2.65 Kotk
Lx 10 73.97°+0.31 71.09°+0.60 69.14°+0.37  65.109+0.76 Kotk
20  74.49°+029 71.62°+0.11 69.48°+0.34  66.757+0.66 ok
45 7434°+1.14  7152°+1.00 69.73°+2.03  66.80°+1.71 ok
1 2.14°+0.49  0.09°+0.21  -0.83+0.17 -2.52'+0.18 ok
3 2.06°+0.11  -0.31"+0.31 -0.80"+0.41 -3.05°+0.51 ok
ax 10 203'+0.11  -0.02°+0.05 -0.96°+0.11 -2.89"+0.02 Kotk
20  210°+0.19  0.19°+0.13  -1.02°+0.17 -2.507+0.20 Kotk
45  230°+0.07  0.00°+0.54  -0.36°+0.32 -2.37°+0.32 Kotk
1 12834011 1451°+055 15.06°+0.08  15.68"+0.30 ot
3 12.94°+158  14.42°+2.87 1455212  15.94°+2.81 NS
bx 10  1279°40.29  14.41°+034 14.97°+0.47 15.99°+0.26 Kotk
20 1268°+0.36 14.387+0.27 14.82°+0.35  14.967+0.40 Kotk
45  12.20°+2.04  14.08'+2.99  14.24°+254  15.31°+2.71 NS

D Treatments are the same as described in Table 1.

Levels of significance: NS, Not Significant;T ;P < 0.1, *P < 0.05. #xP < 0.01, #*xP < 0.001.

“P\eans with different superscripts in the same row significantly differ (P < 0.05).
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3. 2 B2 Hrbe] wE SAEe] TBARS ¥3}

Z3d 2ZS H7EeE SAEe] TBARS ¢ Wel= Table 4] YEFAT
Rogar ¢} Robert(1971), Tarladgis S(1960)2 SAF<S AdAkde] &
malonaldehyde AAdo] Fal3 AT} LHS AA7 AoJA SAEFL] ANAEE
Fdsls X F7F @k Btk TBARS kol 1IMDA ppm o)A wj:s 4bf
L7F Eobd AFoe® AFHVE E7le st 7tEE =59 Afele 01~0.2
MDA ppm A=W %33ttt i (Kim 5, 2002). 53] SAFS A&7 7k
el A Aol 7b EAjstE R A A o] FasHAl o7
Aref ol A A AdE JHAA HEE TBARS #¢9 S4S F87170 A

g wjo = wjg Fasit e 2ES WS SAFH T B A%
=

_u_4
rlr
=
X
Y
oX,
rlo
By
ok

o2
ftlo

N
g

&<k TBARS #tol Z7lst=d, Z3d 225 #7845 TBARS #2 A%
sttt o] XAk Abse] ]3] TBARS e Z717F ofd Zalu] Ewreo] Al
of oA TF=7} F71ste] TBARS o] A3 Aoz Audch A4 195

H A4 454714 dlZx¢] TBARS <7F 4+ 0559 mg MA/kg, T1< 0.438
mg MA/kg, T2+ 509 mg MA/kg, T3E= 0572 mg MA/kg & AU A F=A =
© XY Z2s H7F g5 W =1, A YA EAs, st A
of o8 HriZel F7F s FREVF =4 SAHEJGE FS @A
TBARS &7} A= Hlszstvha sdbdh, 7]Ee] 28l FE=S o] &3 It
st Aol z3d FEE0] 7IE FAsHAIQl BHAR Y AW F& 4kst 539
7 ks A3 (Ju 5, 2005 Lee 9F Moon, 2003)9F fFAFSFA] ol w43
ZEd B2Es SAFd AP FAst 3y Vd & F fle dew %
jSedl=g
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Table 4. Change of TBARS(mg MA/kg) in Sasa borealis powder added meat
product during storage at 4C for 45 days

day 1 7 10 17 20 23 30 45 sig

C 0.106"  0.143" 0414 0355 0474° 0256°  0.378°  0.665" - 0001
+0.07  +0.03  +0.13  +0.09  +0.12  *0.05 *0.04  *0.02 '

- 0.137°  0317° 0444 0408 0474° 0267 0431" 0575° - 0001
+0.06  +0.07  +023  +0.04  +0.08  +0.03  *0.04  *0.02 '

- 0353 0.252¢8 0583”0475 0558 0.363F 0542 0.862° - 0001
+0.23  +0.01  +0.05 +0.03  +0.07 *0.03 *0.07  +0.09 '

0.314" 0376 0691 0554  0.751°  0431° 0624 0.836
T3 <.0001
+0.10  +0.03  +0.06  +0.02  *0.12 006 *0.05 +0.13

Levels of significance: NS, Not Significant;T ;P < 0.1, *P < 0.05. #xP < 0.01, #*xP < 0.001.
“PMeans with different superscripts in the same row significantly differ (P < 0.05).
C : Control, T1 : Meat products added 0.5% Sasa borealis powder, T2: Meat products added

1.0% Sasa borealis powder, T3 : Meat products added 2.0% Sasa borealis powder.
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Table 5. Change of hardness in Sasa borealis powder added meat products

during storage at 4C for 45 days

Treatment” C
day significance
C T1 T2 T3

1 1.94°+0.08  2.91°+0.02 3.08°+0.59  3.38°+0.60 +
3 2.41°+0.17 4.09°+0.24  3.31"+0.48  3.98%+0.18 ok
7 2.26°+0.43 4.13+0.51 3.37°+0.27  4.20°+0.26 otk
10 1.94°+0.08  3.08%+0.02 2.91°+0.59  3.38°+0.60 *
13 2.70°+0.27 3.68°+0.63  3.76°+0.40  4.65"+0.15 ok
17 2.48°+0.33  396™+0.74 3.21"+0.19  3.85"+0.33 t
20 2.68°+0.02 3.96°+0.38  4.34™°+0.19  4.47°+0.12 ok
23 250°+0.19  3.73'+0.41 3.37"+054  3.67°+0.58 *
27 3.01°+0.83  398'+0.39 3.65"+0.10  4.58"+0.17 *
30 2.55°+0.42 3.89%+0.71 421°+0.63  4.24°+0.11 *
45 2.90°£0.35 479°+0.64  3.83°+041  4.43"+0.20 ok

D Treatments are the same as described in Table 1.

Levels of significance: NS, Not Significant;¥ ;P < 0.1, *P < 0.05. #xP < 0.01, =P < 0.001.

“PMeans with different superscripts in the same row significantly differ (P < 0.05).
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Table 6. Change of hardness(post) in Sasa borealis powder added meat

products during storage at 4C for 45 days

Treatment” o
day significance
C T1 T2 T3

1 193°+0.18  3.83°+041  3.12°+029 3.38"+0.14 Kok
3 220°+0.08  3.84°+0.38  3.34°+0.25  3.627+0.24 Kotk
7 2.42°+0.02  391°+0.27  3.69°+0.25  4.027+0.44 Kotk
10 1.93°+0.18  3.83"+0.41 3.12°+0.29  3.38"°+0.14 Kotk
13 247°+029  460°+0.32  4.08'+0.29  4.297+0.53 ok
17 251°P+030  4.12°+046  359°+0.41  3.687+0.06 Kok
20 244°+025  3.80°+0.13  3.80°+0.16  3.99°+0.13 ok
23 2724040  387'+0.70  3.61+0.49 3.55"+0.28 t
27 245°+052  353'+0.30  3.30°+0.31  3.85"+0.03 Kok
30 274°+025  416°+042  417°+0.67  3.867+0.34

45 327°+0.49  4.93'+099  4.20"+055  4.927+0.39

= Treatments are the same as described in Table 1.

Levels of significance: NS, Not Significant;¥ ;P < 0.1, *P < 0.05. #xP < 0.01, =P < 0.001.

PMeans with different superscripts in the same row significantly differ (P < 0.05).
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2) A (Gumminess)

) % H7be B2 SAF] 714 A 7tE $9 7179 (Gumminess) #
A A= Table 7 7 Table 89 YERUATE H et frAsHAl A4 A 224
S H7Ee T1, T2, T3: 23t 228 H7ksk#] & dizd vls) A%
717v 7 R g bR BAgle]l Aol 4= Aol vEE o,
oo zE A YHEEHTHP < 0.05). °©]

of Aot FAEE Ayt U Aow dekwn

rr
o,
ox,
s
o
b
K
i)
iy
ol
ol
X
i
i
i,
N

Table 7. Change of gumminess in Sasa borealis powder added meat products

during storage at 4C for 45 days

Treatment” e
day significance
C T1 T2 T3
1 0.85°+0.08  1.28°+0.06  1.32°+0.14  1.50°+0.15 Kotk
3 097°+0.11  1.09°+0.79  1.28%+0.13  1.55"+0.09 NS
7 1.01%+0.19  1.717+0.12  056°+0.70  1.67°+0.19 *
10 0.85°+0.08  1.28°+0.06  1.32°+0.14  1.50°+0.15 Kotk
13 0.37°+0.48  1.38°+0.23  1.45'+0.16  1.77°+0.03 ok
17 1.01°+0.07  150°+0.19  1.37°+0.06  1.54’+0.14 .
20 1.06"+0.02  1.64°+0.19  158+0.09  1.71*+0.08 ok
23 1.06°+0.05  1.04°+0.82  098'+0.75  1.49°+0.12 NS
27 1.30°+0.32  1.65"+025 154™+0.09  1.95'+0.05 *
30 1.06"+0.14  161°+028  1.817+0.21  1.76*+0.08 ok
45 1.14°+0.11  1.84°+024  1.13'+1.03  1.84%+0.14 NS

= Treatments are the same as described in Table 1.

Levels of significance: NS, Not Significant;¥ ;P < 0.1, *xP < 0.05. #xP < 0.01, =P < 0.001.

PMeans with different superscripts in the same row significantly differ (P < 0.05).
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Table 8. Change of gumminess (post) in Sasa borealis powder added meat

products during storage at 4C for 45 days

Treatment” C
day significance
C T1 T2 T3
1 0.84+0.07 1.607+0.09 1.23%+0.02 0.86%+0.80 NS
3 0.84°+0.01 1.017+0.90 0.90°+0.66 1.45%+0.02 NS
7 0.66"+0.53 1.54*+0.06 1.55"+0.09 1.60%+0.22 *
10 0.84°+0.07 1.607+0.09 1.23%+0.02 0.86%+0.80 NS
13 0.69°+0.55 1.20%+1.10 1.607+0.12 1.81%+0.16 NS
17 1.06"£0.13 1.24*+0.97 1.43%+0.13 1.507+0.04 NS
20 0.93°+0.05 1.57"+0.13  1.50°+0.02 1.66%+0.02 okt
23 1.07°+0.10 1.527+0.23 1.42%+0.19 1.48+0.06 *
27 0.98"+0.15 1.59%+0.08 1.52%+0.13 1.517+0.05 okt
30 1.09°+0.04 1.69%+0.05 1.72%+0.30 1.54"+0.09 ok
45 1.32°+0.19 1.877+0.28  1.66™+0.22  1.90°+0.10 *

= Treatments are the same as described in Table 1.

Levels of significance: NS, Not Significant;T ;P < 0.1, *P < 0.05. #xP < 0.01, #*xP < 0.001.

“PMeans with different superscripts in the same row significantly differ (P < 0.05).
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3) A3 A (Chewiness)

2P 22 A7l mE FAEe 7t A3 7k ¥ A4 (Chewiness)
47235 Table 9 ¢ Table 1001 et AR oA Axd 243

Al 25 F2& A7 T, T2, T30 z2ld] B2g H7lkehA &2 o
Tl wms) A 71k Tk ol R R HTFE e dAgle]l Aol FEE=
el vEtwten, frolderr A WERTHP < 01). © 73
R A DA BEE ] Wl FEek FARE 23 42 Aoz Add
ot

o] 2]o]|, &34 (Cohesiveness), H# 4 (Adhesiveness), & 24 (Springiness), &

A (Resilience)= 24 A 2] -3kl vlAletAY Zpo] fle= ASo= YEE

rlr

¥
oot
oX,
o

oy

Table 9. Change of chewiness in Sasa borealis powder added meat products

during storage at 4C for 45 days

Treatment”

day significance
C T1 T2 T3

1 1.09°+0.07  2.35°+1.03 169058  2.11°+0.55 NS
3 1.30°+0.13  153+1.24  1.95'+0.25  2.247+0.20 NS
7 1.25°+0.39  221°+0.09  0.74°+0.84  2.23"+0.07 *
10 1.09°+0.09  235°+1.03 169058  2.11°+0.55 NS
13 052°+066  1.96"+0.29  1.93'+0.25  2.41°+0.27 ok
17 1.36°+0.08  2.03*+041  2.09°+0.16  2.10°+0.25 *
20 149°+0.02  229°+0.31 1.97"+041  2.38'+0.05 *
23 158026  1.37°+1.12  151%+1.25  2.14°+0.20 NS
27 1.77°+031 27274083 2224022  2.89°+0.22 t
30 15174022  227°+0.36  263'+0.30  2.62°+0.06 ok
45 146°+0.06  2.69°+043  1.74'+1.52  2.87°+0.10 NS

D Treatments are the same as described in Table 1.

Levels of significance: NS, Not Significant;¥ ;P < 0.1, *xP < 0.05. #xP < 0.01, =P < 0.001.

P\Means with different superscripts in the same row significantly differ (P < 0.05).
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Table 10. Change of chewiness(post) in Sasa borealis powder added meat

products during storage at 4C for 45 days

Treatment” o
day significance
C T1 T2 T3
1 1.31°+0.11  254°+0.04 1.90™+0.04 1.30"+1.14 t
3 1.19°+0.10  1.36™+1.18  1.33'+1.08  1.97°+0.44 NS
7 094°+0.76  242°+031  2.08'+0.16  2.13%+0.39 *
10 1.31°+0.11  254°+0.04 1.90+0.04 1.30°+1.14 t
13 0.87°+0.73  155'+1.41  225'+0.32  2.507+0.16 NS
17 1.40°+0.07 175°+150  2.00°+0.10  2.217+0.14 NS
20 1.32°+0.01  2.11°+0.30  2.057+0.25  2.38'+0.34 ok
23 151°+0.09 21274028 1.94™+0.38 2.07"+0.35 NS
27 122°+0.30  228+0.01  1.96+0.31  1.97°+0.22 ok
30 157°+0.02  241°+0.18  2.397+0.42  2.08'+0.07 ok
45 1.74°+0.08  227°+0.18  2.01%+0.44  2.21°+0.35 NS

= Treatments are the same as described in Table 1.

Levels of significance: NS, Not Significant;T ;P < 0.1, *P < 0.05. #xP < 0.01, #*xP < 0.001.

“PMeans with different superscripts in the same row significantly differ (P < 0.05).
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) B Hbe] wE &A% nAESe HEke Table 110 YER AT
RE Ae P A A gy)ze] Bustel utek v BSE Frhsdon, SAE A

]
FHY A TdHA = A= AE HA Fskv A 7

- zro] AwA
Wzps A 2R A74d TL T2, T3 B §9902 2/ ngze] 7

B7b Qokn B Gk 2 BE Ash FEd e A% 10959 4%
139 2o Tlo] ttE ZE o A g Fo v FeAo=z e nAE A= 4=
et slou, A% 1743 FE = g8 A3t §94 ApelE BolA &

T = ICMSF(1986)0l A1 A Al
e FAF 85459 7 Log CFU/golls E238kA o} mAEszozs 244
7bedt Aoz yERA|TE 7 Log CFU/g o A 3sHA ¥ F9 27]dAlel H
&1, ol2 Q& ol AH7F ARt st Nottingham(1982)2] 74 7}k9} H]
al

S W, 2R A= HEoers B & A Fra dddEn

=

Table 11. Change of total aerobic counts in Sasa borealis powder added
meat products during storage at 4C for 45 days

(Unit: Log CFU/g)

Treatment” e
day significance
C T1 T2 T3
10 3.85°+228  282°r1.72  423'+3.08 3.83°+2.83 Kok
13 430°+361 2564232  394°+384  3.73"+261 ok
17 419°+339 408422  430°+345  4.07°+3.35 NS
20 420°+379  3.16°+2.33  3.76°+3.38  3.29"+2.87 ok
23 5.25"+436  4.25°+394  5197+451  4.59°+4.40 Kotk
27 534"+461 4294395  4.35°+378  523°+4.46 Kotk
30 5.42°+4.44  518"+4.24  520°+466  5.17°+4.38 ok
45 55974430  546°+4.75 5464477  556°+5.10 NS

D Treatments are the same as described in Table 1.

Levels of significance: NS, Not Significant;¥ ;P < 0.1, *xP < 0.05. #xP < 0.01, =P < 0.001.

PMeans with different superscripts in the same row significantly differ (P < 0.05).
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Table 12. Sensory characteristics of meat products containing Sasa borealis
powder
Sensory evaluation
days Treatment Drip Texture ﬂ%OVS(Er offpf.ﬁzzor taste tz?sfge acgzgggce
C 2334057 1.66°+057  3.00°0.00  3.00°t0.00  2.00°+0.00  3.00°£0.00  2.00°+0.00
. TI  266°+057 3.33°:057  3.00°£0.00 3.00°:0.00  3.00°+0.00  3.00°+0.00  3.00°+0.00
T2 266°+057  3.66°+057  3.00°£0.00 3.00°:0.00 3.00°+0.00  3.00°+0.00  3.00°+0.00
T3 4.00°:0.00 3.66°+057 233°+057 266°+057 3.00°+0.00  3.00°+0.00  3.00°+0.00
C  200°41.00 1.33"+057 1.66°t0.57 1.00°t0.00 1.66°t1.15 1.66°t057 1.66°£0.57
%0 TI 200°£1.00 2.00"+1.00 1.33*+057 1.33*+057 1.33*+057 1.33'+057 1.33'+0.57
T2 266°t152 233°+057 1.66°t1.15 166°t1.15 1.66°t1.15 1.66°+057 1.66*+0.57
T3 333*1.15 3.00%1.00 1.66°t1.15 1.33"+057 1.33°:057 1.33"+057 1.33'+0.57
C  233%:057 1.00°+0.00 2.00*+0.00 2.00°:0.00 166™t057 2.00*:0.00 1.66"£0.57
- TI 233057 2.33°:057  3.00°£0.00 233'+057 233'+057 2.00°+0.00 2.33"+0.57
T2 233057 266°+057 266™+057 233+057 266°+057  2.33'+057  3.00°+0.00
T3 233057  3.00°£0.00 1.66°+057 2.00°0.00 233057  2.00°+0.00  2.00"+0.00
C  1.00°+0.00  1.00’+0.00  1.00°+0.00  2.00°t0.00  1.00°+0.00  2.00°£0.00  1.00°+0.00
- TI 233°:057 233"+057 233+1.15 233+1.15 166°+057 1.66°+057  2.00°+1.00
T2 200°:0.00 233"+1.15 1.33+057 166057 1.00°+0.00 1.33'+057 1.66"+0.57
T3 200000 3.00:0.00 1.33°+0.57 1.66°057 1.00°+0.00 1.33°+0.57 1.66"+0.57
C  1.00°+0.00  1.00°0.00  1.00°+0.00  2.00°+0.00  1.00°+0.00  1.00°+0.00  1.33'+0.57
20 TI 1.00°:0.00 2.00°:0.00 1.66™£0.00 166057 2.00°+0.00 2.00°+0.00  1.66"+0.57
T2 1.00°:0.00 2.00°£0.00 1.33°+0.57 2.00°+0.00  1.00°+0.00 1.00°+0.00  1.66*+0.57
T3 166057 266057 1.00°+0.00 1.00’£0.00  1.00°+0.00 1.00°+0.00  1.33"+0.57

Levels of significance: NS, Not Significant;T ;P < 0.1, *xP < 0.05. #xP < 0.01, =P < 0.001.

P\eans with different superscripts in the same row significantly differ (P < 0.05).

C : Control, T1 : Meat products added 0.5% Sasa borealis powder, T2: Meat products added

1.09% Sasa borealis powder, T3 : Meat products added 2.0% Sasa borealis powder.

_33_



A S

°

&

[0 A ES =

A%

o)
=

°

ob ¥ 317} A A

ko] 4T A 45
o)

7}&

3|

%
=

slo] pH, A%, TBARS,

1713

%
=

20% FTo=z %

-
1

1.0%, T3

V. 8¢

-

1

—_ o
SN g EEE A PESRE T
P b e PN Hwr g T NT T g
N8 o Lo M TR CRE I T T o
2] ° IO T W =~ o
I T = NGOG MR
X o= = [ R o
M ° X B s HONM = T sy I
=83 7 X 2 07 F 7 4 x X o)
1 ooNMS oy ooy e oo BT i
—_— O# = ﬂymﬁl [o=<) —~— — ~ N
N3 < E#E ‘UI R S - ‘UI ‘mwl Jl o N El ‘a.A XO ﬂwo
= 2 F . B a WON Ro® 9 % o M 63
X T oo Y o o s G R py
v Koo T oA N ) i of ARI I N~ T o ol
S _ WA I DT~ - T oo W o g
— N R oo R N~ T on N s ® o
~o o - % N w2 KR oR jo N
X0 3 T = WX N N wrm MO o w B owm o=
e ‘anuu” f— R N E
o= L T ok op g oW N 2o ox Moo~
I I B B - A +
 F e v T a NSy e s N xRl
o T ) PIY T o = o I GG
mEIEYNT e g T Eow P L oyd T
u oo ) m/w o ﬂw M S T [N aﬂ o Jo T M s
X _ Hom Y — B R H W o K
" Mmoo g M N oo M 2 < T ) Mﬁ i
To =~ 0 o N m s I+ ol No  RH
e o R B o T T BT 8 N -
= = g ® o K g % o T X OB T WKW o o
9 N T o4 % ) E — 2o
o T W g N X = — A= = T
N 9 X B oy T o= WO o = )
)| ] il g (= o N { = ~ wn of m = NoRo
ﬂmm%ﬂﬂéﬂzﬁﬁwmﬁ g S
T A E
LTl EPEIE TR
St hmBEL Rz TERZELTALN
A g MoOE O qo DA T & M T
o 2N g P Urmnﬂr%iﬁ_éuomlw¢%m
B oo TS o ®OW OB R . Y e
o S oK R S B W = . e
T e 0 O PN L BBy W
V e fani = :i 53
N - A o o N B |
X2 O T K ® o T oW o F R o

_34_

AP < 0.01).



A 1AM A = AEHA

<
T

A= A z=

[e]
=

)

47t

Ao eyt

5 @
o] v 4

7

1

Ao 2 ERSEA L

ki3

= H&7e

SE

kv
™

H7F FAS

ul
=

x3d) &

;Ot

7ol

o, =3d A

3

sle] FulE "olAA

o
-

1

A

s 17k "oiAaL, 7]

A HA H5y &

9]

=
[¢)

A7y ol

Q

BE

=A HERS TR < 0.01).

TBARS ¢} v A4

Hr
;00
2

—

N

p—

0
X

o

A2 YERH

s

=K

_35_



ABSTRACT

Effect of Sasa borealis powder on the quality traits of meat

product

Gwang-Heun Kim

Department of Animal Biotechnology, Graduate School

Jeju National University, Jeju, Korea

This study was carried out to investigate the effect of Sasa borealis
powder (0.5%, 1%, 2%) on the quality traits of meat product. The pH,
color, textural properties, TBARS, sensory evaluation, total aerobic count
were evaluated. Four treatment were prepared : T1 (Control), T2 (added
0.5% Sasa borealis powder), T2 (added 1.0% Sasa borealis powder), T3
(added 2.0% Sasa borealis powder). The pH value of meat product
containing Sasa borealis powder were higher as compared to control
during 45days of storage(P < 0.1). The L* and a* value of meat product
containing Sasa borealis powder were significantly lower as compared to
control, but the b* values were significantly higher in the meat product
containing Sasa borealis powder(P < 0.001). The TBARS of meat product
containing Sasa borealis powder were significantly higher than those of
control at 45days of storage. However, the increased in TBARS values
results from the Sasa borealis powder addition amount increased, the
pigment amount was increased and the absorbance was showed to be

enhanced. Accordingly, the functional effect as to Sasa borealis powder
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containing meat product would be not showed. The hardness of meat
product containing Sasa borealis powder were significantly higher as
compared to control(P < 0.01). also, gumminess and chewiness is quite
similar to hardness(P < 0.01). The TI1, T2, and T3 were evaluated
significantly higher for texture in sensory characteristics(? < 0.01).
Therefore, the evidence that physical texture and sensory texture
increased can be seen in Sasa borealis powder improved the binding

capacity in the meat product.
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