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, o= AR =9t Ad wid AR A st=

255 Anthocyanidins®] 28t  Anthocyanin® Anthocyanidins<
A¥k4 08 Anthocyanino] 2}l F-ETHEA L 5 2002). A A F7HE &2
2 AEHIL e FEA U MiAeE i o ¥4 T FAER dolA

Y= A (Willian 5 1981)c] @o] o] &%, Aku]3(Lee JJ 2001),

FHlel, WE, 5324, oy oA FEea ddow S, dAA4Te A4,

rr

s, A7, AT, b AR, AN, A, W, @], en,
A, A%, F5el FHEta ot Aoz delA vk

Tsukui 5(1983)& A4 314wl (Ipomoen batatas L; Yen 217)¢] FH A&
cyanidin-(3,6)-a-D-grlucopyranosyl-(1,2)-B-D-fructofuranoside ¢
cyanidin—(3,6)-a-D-grlucopyranosyl-(5,1)-a-D-xylosydeZ 4] caffeic acidt:
ferulic acid”’} acylation®l Fejebil HastH o =3 avp FFHE 9=
IES BAS A wEW ®xFE HE=3ddE F gallic  acid,
Hol dRen, FF

chlorogenic acid, gentisic acid, caffeic acid 5°] -
Awl, gw Zn T 459 FoEEEFol 23.0748.8mg/100g

Hzs A,

—_

O 7 EA, OF dEA MAE 3t A= Av = 48.8mg/100g S
€53 =Udh(Lee JS & 2007). HE=stE2> 2AA i) ]

A v tAMEE S A6k, @
715S 7HA Ao w By Jt(Rhades 5 1986, Hung & Ferraro 1991,
Son & Lewis 2002). =3t v} HWge FFE2 DPPHol 213 AxFAA
s SAAYN A aTarp A Bl dnkagteie] A TR 2584 =
2 yewton, zAn ek Azpuje] A aAtvl FEF BT oF 85%A
T2 w5 daE s Ay Ae® wausa tiSong J 5 2005). FF
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EAdE0] AEsta ot Burton?} Ingold 1989), =4 11 W H Fo=
o]y 3 o] FUAA Wrh(Kanner 5 1991). FA|F ol o]gdt =1t
o] A3l WA A HW| o FHE A A I] L (Morrissey 9t Apte 1988), H A
™ (Faustman & 1989), Al# ¢ P/ (Addis 1986)dl = &S m A

A ure]l Ab3}li= iron, cobalt, copper &S F&ol2o o =REH =4, o
A 52152 A2y Z(free radical)o]l S71E wf dx}e] #H3S §o]dHA
étm (Ingold 1962), =, 4+, spice 5ol &< W 4gtE& FZgth(Taylor
1987). &3 ol 555 SAF BHus SAFHE AAbsted o5
g 3FS v (Rhee 5 1984), Z7] Al nonheme irone ol 2sjA = Al

st= S7bekAl " th(Igene & 1979).
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FAAAE ABA, FLTFA, 2AAFA, 2949 4744 FAAAL 9
t}(Conventional, Commissary, Ready-prepared, Assembly). ©] <%l
Ready-—prepared foodservice system, Commissary foodservice system< X
oA AL ek 54 Al JFE e s d8 =eds 58
Ao #AYstes: o= FAAAR AHE, A ow FA o A &
i 7b Ee o] =F LA oE B o wg E&Aolth(A s 2005, 1997).
Cook chill Al2=®"le 47}A] FH4AE T Ready-prepared foodservice
system® 3%+ H2] o2 Cook chill system <¢ol% Cook-freeze system,
Sous vide W2]o] th Cook chill Al~gle 2 Fo] HES 98] W2

= ol&dermA HF A BHlE AA, sAHoR EAA o
3

stal, AbA], Y29 Soz Fujd & e WAtk Cook chill Al~®-2
Al e

WA By F o Alxgle wigo] SYHm oF 2407) e MEY
2 F g A o2 ALg8 A Fth o Cook chill Az8e @e Lpehol] A
o] &3tA HA=d 53] 19 10,0007 30,0002 & A-Fste= R GAF A
o F= olgadrh & So] 1976 &l Zeksi 3007) ol 4ol W4

FHLAA ol g, VDR, 2925 xEdor SAAE AW
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A 20081 1090] ANE Aom BolBATEF(F)NA TG ALgs
At AAmEbE FAse] 23mmEAR Sebola @ the 50Tl 8]
w4 & 43(DF8514, ilshin, KOREA)AI A sZAAZl % 5Z2471%7]/(HETO

FD-3.0, HETO HOLLEN, DENMARK)E AF-&3}9 24417 FoF A x5t
Ed (HMF-1000A, 3<%, KOREA)Z #23% % 100 meshA ol £ 3}A] A
ATFERS e B §7)o Yol W (-20C) AsHA ARS8
th 2 AgdAe HUtE AR dudd 23 295 e o=
A7tE = F3FE 7o dto] dE2a (0% M7, AT o2 E A
vhiE 5% H 7k, 10% H 7k, 16% H7bw ez A skl

3. &4 ANEA 2 =gy

Qs =

D &2 Ak &

Aol AAHRAH S Fig 2.9 2v. ;A7 &5, 5, vts, o7 F
Fe YA Y ANt R E 2T 0%, 28T 5%, 10%, 156% S

A7rgk 5 5% Eete]l of 503 Ax 7] IA AW o5 A4 Sem, F
Alem7b U =5 24 Aol &2 173 20go= AP sAth A H ol
H ozt WrtFEe A#HS 93 AFA74 30cm, 775 3mm<l stainless steel
pans  AR&3dte]  7IE&% 110TolA  °F 10&xF ®EwWol BA &
pan-fryingst vk £33 g7t 959 w7 gdA4E O YREES A% e
2Ll 74T A FRlFgoe = L

Bobeng, B.] & 1987, Rowley & 1972).
2 AFd A= Cook chilldH S ol &3t edl, Alxd &A= trayol Hol
balst chiller(HCM, LAINOX, Italy)olA <= DHSS(Department of Health
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and Social Security)e] Wz} 7]s¢l 90% o] 3Colstz Wzslo] &2
i 255 "oy, o|Fo Y FAE(ZFAEAN+LLDP+UY =,
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Recipe Name : Wan-ja jeon added Purple sweet potato powder, Yield: 80, Portion size : 60g

) Edible
Ingredient . Method
portion
1. Purchasing & Receiving : Until pre-preparation(<7TC)
2. Mixing : all ingredient divided into 4 additional Group(PO,P5,P10,P15) and
Mixed respectively.
Purple sweet | 1.92Kg . . .
3. Shaping : all Group are Shaped diameter of bcm & thickness of lcm.
potato powder . .
Pork 9.6K 1 Portion weight = 20g
or .
Salt 940 & 4. Coating with egg : After Shaping production are coated with Wheat flour &
a g
Egg.
black pepper 90g . . . . .
Gali 940 5. Pan-frying: Stainless steel pan (diameter of 30cm, thickness of 3mm) is used
alic
& for Cooking.
bean-curd 2.88Kg . . . . . . .
Heating condition at 110C for 10min. (Until food internal Temp =747C)
wheat flour 960g L . . .
B 1 44K 6. Chilling: Transfer the food immediately to blaster chiller.
£8 ' & After beginning, cooling to <3C within 90min.
7. Storage: After labeling data of production, hold at a refrigerator(<3TC).
8. Reheating : Microwave oven is used for Reheating(2min 20sec).
Food internal Temp =74T

PO : Purple sweet potato powder 0% (Control)

P5 @ Purple sweet potato powder 5%

P10: Purple sweet potato powder 10%

P15: Purple sweet potato powder 15%

Fig. 1. Determine plan and preparation method for Wan-ja jeon added purple sweet potato powder at Cook Chill

system.
—_ 15 —_
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Purple

sweet potato )

2345
Pork

2345
Salt Mixing shaping Coating Pan- Chilling Storage 4 Reheating

with egg frying
2345 112345 1 12345 1) 112345 1 12345 1 123456 1 123456 1 123456789

black
pepper
2345

Garlic

2345
hean-curd

2345
wheat
flour

F#3452. Phase in product flow|of Wan—ja jeon, measuring, microbiological sampling at Cook chill Syst

Egg

2345
Basic H Preparation “ “ Cooking H H Storage
Inaredient [ | [ |

Reheating

Number 1 for time, 2 for temperature, 3 for pH, 4 for Aw, 5 for microbiological, 6 for psychrotrophic, 7 for Peroxide value(POV), 8 for
Acid value(AV), 9 for Volatile basic nitrogen value(VBN)

a) Oday, bday, 10day, 15day, b) powdered Purple sweet potato 0%, 5%, 10%, 15%

_16_
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with Kthermocouple,

thermometer

digital

heat-prober

Z7A(Omega

shel ol

A}

=
=

Model4013k)

o] A,

e
i+

o

s
o
ool

<

o

—
fite)

AJr

R P

o
1=

o)

I} 71E

5)
j=

shaleh. oA

it

ooz AHE @A A

3

=

4
I

ox

+

—

;AE

el
700

7+

Al (Omega heat-prober digital

)

o] -§-3f

=
=

thermometer with Kthermocouple, Model4013k)

il

el
B

W
M

0
ﬁo

M
ol

°
MK

AJr

A3 o,

3

<

ol
A% & Fig. 2°]

o

H A 30%

9]

=

ERL TS

2) °]3}

Cook Chill= #3

ArkgAe A% 0

tol pH, Aw, #A4HsHE 7},

)

ARE A

[e)

_18_

Collection @ sungshin



(1) pH =4

7k @AY w2 AR5 pH 5742 Dahl CA 5(1981)e] st WHS& o]
sto], A2 & 10g¥ FHske 100mle] S/ E 3L Stomacher(LB-400G,
TMC, KOREA)=Z A EZ 3 & pH meter(Orion 3 Stars, Model 420A,
USA)E 7z} AlRE 23] ¥r& SAee] 1 Hd s dedlld 54 A2

Fig. 2¢] 3% Alst At

s
L
)
=2
k=)
(i

M

159 Aw =4 & Speck ML(1984)7} &3t WH S o] &
sto], Al8E 7 B9 =E #7439 Stomacher(LB-400G, TMC, KOREA)
2 743 g F 5g¥ FHele] Fekxd &7]o Ho} Aw-THERM40(ART,
Model rotronic ag, Swiss)® ZF A 85 23] vtE =A3o] 71 Hr ks o
Ebith. A A4 Fig. 291 AT

(3) FAF=

Aatd dAAe FA= Folch®(1957)o 28] FE3kAth. A5 20g9]
chloroform® methanols 2:1(v/v)Z &%3F &1 200mlS H7Fste] 123
=dE 5 Fsy 2w E ol &t ek ofdete] F

of 9 &" 200ml¥ = AR&3dte] 23] whE FEsdv ol FE Fy 9
20%°l efdets TRTe SFsto] £ 2
g 5, 16A1%F ol AAAIZ F dojxl &S AT FE7I(N-IN,

Eyela, Japan)& AF&3to] 40TColA & AA & F AFS AT

£
)

il
o
o
_O|L
£
w
b
v
R
A
oy

(4) FAFs}E7F (Peroxide value)
A9 #H}ASIE7FE AOCSH (Cd 8-53; AOCS 1990)e.=2 -3tk
500 £ 0.05 g= F3t] olAEALY F2ZXES 32(v/v)E 73 &
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Peroxide value (meq/ kg of oil) = ( S - B) x N x 1000
AW

S AgoA AHE NaS:0; mL
B : &A% A 2H¥E NaS:03 mL
N ¢ NaxS:039 &=
W

Alge 74, g

(5) 2F7F (Acid Value)

2F7b= AOAC (Cd 3a-63; AOCS 1990)e.2 3kt A 10.00+ 0.02g
= A3 FHoto olhzZEASY EFdS LIv/WvVE EHI 95
125mLE Yol &ds] =k of7]dl 1% dAsZzedddd &4 2mLE ¥
0IN 54825 §hoz A4t nEo] 30z Ft A
Hoz st theel ol A7tE Asrear

Acid value = (S - B) x N x 561

AU A7 A e conway PlFEHoR FASATH A5 SAY

KeX
=

M
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homogenizer2 14,000rpmell A 34 &5 <t
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ol sk At of el 5% HoSOs.=

DY ol APsdoz Wt

O

0.0IN H2SOs4 &4 1.00ml=
ZA ©lE "ol FHe

2 3AS GATE A F FeE VEoldlA F T3S ts 25T A 2
| ZF incubationol A A A 3 & GIE ZA2HA 431 A HoSO&

fdoz HAHgs T ool ) FAHAVNEALE AL AL
B - A)x F

A d71d A (meg%) = 0.14 x x 100 x D

A\

A EAF A 2H" 0.0IN NaOH, mL

B: A8 2H¥ 0.0IN NaOH, mL

F : 0.0IN NaOH<¢ <7}

D : s

W Alge FA, g

3) AR B

109, 1597 NmEs At
WAE A 99 AR AR A

1
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214 225mlE B3 Stomacher Lab Blender(LB-400G, TMC, KOREA)Z

o] §3to]l oF 40x7 THoR WAL AA AFFTAY Lo wE MAE

(1) % 335 (Total mesophilic plate count)

Al E&d Imlet 2t @A A A ImAS da AELHA 20 Fo 4
FH3sbe] oF 43745C=E A% Plate Count Agar(Difco) ¢F16mlS
1E2] HA 54 F2shA F=E FolstA SA W
Aste] HA e wiAE & 4o ¥z S At ¥
AR sl 35+ 1Tl A 24748417k v ek sFqdtt. o]

1dez Fas 7hebA @2 Fd 34 Imls wixo 7H3 A=
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fru
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ax
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N,
1y

AAF71(Colony  counter, AKJ-00-74A,

9 307300709 Were AAE AR o

Kastech, Korea)& A}&3lo] 133

(2) )7+t (Coliform count)
Aggd Imlet 2 @A AN Im¥ S Hi HAELHA 2ufo] Ao

2 FH3sle] oF 43745T 2 A3 Desoxycholate Lactose Agar(Difco) ©F
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Table 1. Time and Temperature, pH, Aw on Wan-ja jeon added purple sweet potato powder in Cook chill

Collection @ sungshin

System.
Mean=S.D
Food £
Phase in product flow Food ltems Time pH Aw Temp. nv.o
. Temp.(C)
()
. Purchasing and Receiving Purple sweet potato 6.20+0.09 0.42+0.49 -5.8
Pork 5.90+0.10 0.93+0.00 -0.5
Salt 5.22x0.10 0.75+0.64 0.2
black pepper N.A 6.02+0.02 0.49+0.42 8.4 16.9
Garlic ' 4.87+0.08 0.93+0.85 2.9 '
bean—curd 6.1010.01 0.95+0.07 6.5
wheat flour 5.994+0.06 0.82+0.74 10.8
Egg 6.6710.14 0.95+0.35 2.7
. Mixing PO 5.8010.01 0.93+0.14 6.6
P5 10 5.9010.02 0.93+0.78 7.4 o1 3
P10 5.97+0.01 0.93%+0.57 7.3 '
P15 5.96+£0.05 0.93%0.21 5.3
. Shaping PO 5.98%+0.06 0.92+0.14 14.9
P5 30 5.9940.01 0.924+0.35 14.2 03 5
P10 6.03%+0.02 0.93%+0.14 16.6 ‘
P15 6.10%+0.03 0.94.80%0 15.8
. Coating with egg PO 5.99+0.04 0.92+0.14 17.4
P5 6.03+0.03 0.924+0.90 17.8
P10 15 6.04%0.01 0.9240.42 17.7 24.3
P15 6.10+0.02 0.93%+0.07 17.8
—_ 27 —_



Table 1 Continued.

151
, , Food Env.
Phase in product flow Food llems  Time PH o o
Temp.(C) Temp.(C)
5. Pan-frying PO 6.0010.01 0922099  86.6
P5 . 6.0910.04 0932007 835 "
P10 6.1910.02 0951042 843
PO : Purple sweet potato powder 0%
PR SRR PO T 00 0007 845
6.Chlng R0 RAM000 0954021 -16
P10: Purple sweet potato powder 10%
Ph 6.2310.00 092057  -08
P15: Purple sweet potato powdd 15% -10
P10 6.2010.02 096021  -06
P15 6.2810.01 0962007  -07
- 28 -
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AT a9 F stuE, Ak Al A Zad HA4 Aw FE2 0.8
oM Aw7} 0.8570.99%1 AFE2 HAE T2 FAF f@AHel =t B
A H(Banwart 1997, Glbert % 1989).

e AAHES] A Awrb 04270959 " 9lol AN oW, pan-fryingH
o A= AwZb 09270.949 W2 YEY PAE S 9384
o] ¥& Ao ALRHUT

A7k H 2 vlus] & owf x84 pan-frying 252 Aws 0.92 ©]
glem Chilling o] Fel= 0955 Wepl o™, A wkrbs 5963 7kt 2
093, 0.95¢] a1, A IFu7FE 10% H 7k 0.95, 0.96°]R0o, A 3
TR7EE 15% 3 7Fa 2 094, 0.96%2 YEE T Awel A dixza 3 Ao
TRHZEE FHTb s Blus] & ow Bsd AEde Bdow HIba el =

geel Aolo] we 2 Aot JEhA skl

1_,

(3) FAFst=7HPOV)

A EIE HEHA B APANEN EASRE AR FIL 5

(peroxide)o] @A %= A& FAs=ul 7+ lkgol A48 IH43HE9 mg

oz FAEY. HEEAR008)NM = AEs FA HA A B A4

7} 35073.90mg/kg o=

: =
ZIEART 24 v dde UdEhiiT A7k dE vas)E u e
3

vt 10% 3 7kt 3.50mg%, ALkt 15% 3 7h 2 3.60mg% o &

At A Fol= ez A Atolell o4 Aol dEUA &3kt
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(4) AF7HAV)

SAlA A7t 74 1g T FaEHol e FHARNS F3tsted 2.
g KOH®| mg2 Yebiv (4%
AR A AAAAF0Y) 4% A7ke 1.1271.63meg/g & & YERR
ov Hrzla EE vusE w R 4$ 1.63mg/gol A, A agnt
B 5%4h2e 112mg/g, AARTEED 10%HE7M TS 1.12me/g, A4
AFERE T 15%H 7S 1.40mg/g o2 A A Feole xay Ags A
of freol# Aol YEhuA .

ot
—_
O
O
x

ob7F R Yo}, o, WY, G3tgi sow FaEoRMA =T Al
£ T A3t} Bendall¥t Davey(1957)= 59 A%
H3lo] st AMPOlA IMPZE E312 W] AMP deaminase©] ¢&] o= Y
ob7b elEthal skl

o7 FAFY W7t APHW sG] AR FUHALR
e 2w oo} e FUIHALTEY Wite SAFY AARE Rgst=

Zol #Hrt. o3 VBN Ayt A% 7hA dAke #A= 5-10mg%d
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ol A gE o], 30-40mg2%elW Z7] F-3 @A (Witte VC & 1970)2} 1L
ghoh. A F3 (1997 A PA g 72 7hs et A= Hd 30mg% o E Al

delm glov 4RSS U hE EE%e] 490t Wmghow AFan 9l

F(09) =43 VBN 6.0476.46mg% = eSO H
A7ber HE AusE W gxate] A9 6.35mg%el i, A AL gukE
5% 7F+& 6.04mg%, AAILFvHET 10% 3 b 6.12mg%, A ek
Bk 15%F /M 6.46mg%E EF 10mg% oldte]l £ = AAE A
o A AFo = UEzaty APT Abolo] FolF Aol yEUA gk

¥= Table 29k Zo. kA3 9
FAERJ] AANIFurtR A 1], Ae, FF, vbE, o TR, AIEE
1= z+z} 2.33(Log CFU/g, olst &
9 A=R), 371, 1.14, 258, 2.72, 378, 2.59, 4390 1, AL+ 2
1.14, 348, 1.14, 2.89, 1.38, 3.06, 2.20, 3.14% Solberg & (1990)°] =|A] gt

Az MAEH FA7FEAQ <10°, <10°S A7 94 e

dA o A= dz2at 2 A e E5%6H 7k, 10% 3 7k, 15% 3 79
Yo AT 5= 22 389, 3.97, 397, 39701l oot 3.02, 3.06,
3.07, 3.08°1 k. AP EA mEHAT = 27 397, 397, 4.07, 4.15°] %%
o o= 3.08, 3.12, 3.17, 3.19¢] %t} pan-frying ¢ L7FF9}
dS dole AN nEHIA AT 77 4.00, 4.00, 4.02, 4.05°]

rjg N

r}ov
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Table 2. Microbiological counts on Wan-ja jeon added purple sweet potato powder

in Cook chill system.

logCFU/g(Mean®S.D)

Phase in product flow Food ltems TPC Coliforms

1. Purchasing and Receiving Purple sweet potato 2.33+0.03 1.14+0.11
Pork 3.71+0.02 3.48+0.00

Salt 1.14£0.10 1.14+0.01

black pepper 2.58%+0.12 2.89%£0.03

Garlic 2.72x0.02 1.38+0.06

bean—curd 3.78+0.04 3.06+0.06

wheat flour 2.59+0.08 2.20x0.11

Egg 4.39+0.07 3.14+0.01

2. Mixing PO 3.89+0.04 3.02+0.03
P5 3.97+0.04 3.06+0.06

P10 3.97+0.04 3.07+0.07

P15 3.97+0.07 3.08+0.06

3. Shaping PO 3.941+0.06 3.08%0.06
P5 3.97+£0.04 3.12£0.10

P10 4.07+0.13 3.17£0.01

P15 4.15+0.08 3.19%+0.10

4. Coating with egg PO 4.00%+0.03 3.22%0.06
P5 4.00%+0.07 3.43%+0.06

P10 4.02+0.03 3.54%0.04

P15 4.05+0.07 3.97£0.04

Collection @ sungshin
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Table 2. Continued

logCFU/g(MeantS.D)

Phase in product flow Food ftems TPC Coliforms

5. Pan-frying PO 2012003 0.00£0.00
Py 2012002 0.00£0.00

P10 2.0310.04 0.00£0.00

P15 2.04£0.0 0.00£0.00

6. Chiling P 3.0510.04 0.00£0.00
P 3.09£0.09 0.00£0.00

P10 3111010 0.00£0.00

P15 3.2140.11 0.00£0.00

TPC : Total plate counts
PO : Purple sweet potato powder 0%

Py Purple sweet potato powder 5%
P10: Purple sweet potato powder 10%

P15 Purple sweet potato powder 15%
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2. A7t 2 ARzl wE Fd s

1) olstst4 &4
(1) pH
A7t 2 A7) 7] W& pHe| A 23+ Table 37 2t
ik A gz AN aFeEE 5% H 7k, 10% 3 7k, 15% 3 7F 9]
pHE 22 6.13, 6.24, 6.25 62824 FoHo=2 F71stes HAES EA
(p<.01). 2 AAA ez BE APl A] AFG717be] Ao wet pH7F
s AadEtE ATS Bt ol: SA1EY A$ catheptic enzymedl
o]t gl ofn=te]l A (Melo T 1974), 4 Fol @ide] 45249
Hol A sy Fa 2 dEYole A (Deymeret Vandekerchhove
1979)¥}  ofw] =4k A714d 719l =% (Bathelmew®} Blumer
197TD= AsiM A7 3ke] A= pH7F S7hdvhs Haleks gitbe
APt 28y Simard 5(1983)7 Paneras®} Bloukas(1983)+= #7717t
o] Ao W& pHO HAE EistwA olgfg A7+ T pHY 3
+ Lactobacilli®] #&3 &z oz2 HE CO.9 sfa = <1d Aozt
Bael dAs= Aom ey

B

[

SR EE pHeh mPRAAAE MARe gt SH6 9%e Fr Fa
§ fFAA F shbzA, duAitel Aol BeF AA Aw 0
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X
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_36_

Collection @ sungshin



Aws Z+2F 095, 095, 0.96, 0960 o, AAXoRE e I AT
oA AAR7I7re] Ao wWE FolA ol Qo AFE AL H
9= ol Kim HY¥ Ryu SH(2003)¢] Aol A7t 7 7ato

el Aws 2% Aole fgagon, dexgge] Awrl diHoR ¢ =
e A2 e FARsEA T R 09070949 W el Qo] MAE T4 9

FAA 7o) 2o oz Az

(3) #AkstE7E (POV)

A7vE 2 A7z wet AQ7rEe A e] HAksEvE WelE v
A= Table 4, Fig 33 #t}.
AG717ke] Fretel wEl Adty xTFolA POV FolFHoem A%
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Z ¢ AbslE 10C A5 I HbgE& U 2738 wheld v W sk o)
oy AFxE 9A 7FE 3 22 7F3 A2 7F heme compounds®] o3& =

IAA A2 Hikstes 2 Aolzta AAAE AFsud 3 A4

A3 gES 72 4 da(Deckeret Hultin 1990, Kanner % 1988), 714

oS HAadtar(Igene 5 1979, Schricker & 1982, Chen & 1984,
Buchowski & 1988), ZglF9 Fwdy 1Y 55 vysde A47)
ze & Aexe] F7HPikul & 1984, 1988) 7|11 gtthar &}t

dutxow POVE 7159 A&atst 27]o 445 += hydrperoxide %=
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At (Han GJ & 2006).

Y AF7IZE Wl izt A ekt 5% 7k, 10%6 3 7k
15% " 7F2] POVE 09l Z+7} 3.90, 3.70, 3.50, 3.600] o™, 5o 595,
495, 460, 4.45, 10€ ] 7.15, 6.05, 5.30, 4.852 FAH o2 Fostx= &
AN 2ot mE Aol ¥ v AEFS mv A 1599 A5 7
7} 16.85, 10.20, 8.15, 7.556= ALy wi7EEE H7Eel wel POVZE 2
How v AFS BHAWKOD. A% & A POV ¥t dsto] &
Ad 5(1995) =E3 Aito] abxel Agsle] 2Nt S doA 14
Ahst A HAkstEe A 2 F2 AA Fksu AL skl AE
F 5(1995) 183 Gunstone¥ Norris(1983)% A Wre] Ab3}7] 2o thaf A
WatH A kst E ] A RS Ao Abstrl el g wet Skshu 9A
71Zke] Avbd ZHaeAl W ole HAkstEo] Ao 23 AbstE R )
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wrhlee JS 5 2007). mebd B A@olM A§H AMLTrHR Tl o)
ol wa d@ee] POVE foHow witd 4ae F Aow 47d

(4) 2F7F (AV)
HA7vE 2 AG7|gkel wet A7
Table 5, Fig 49} 2t}

e
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N
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ot
il
=
El
ot
i)
i)
rr

AuH oz WrbE fA BE, G Fol oste] WakE WMERA FA
2 5AE B AF FD wgel Bad FBom, 53 £ A
2 dehle 71Fe] H1 Atk AgsIkel FAFel whet ETI 4EE

o 109, 1599l E 1.63, 4.33, 7.83, 10.18 o] om, A FwRes 5%
7bg AF TS 163, 4.33, 7.82, 1018, AM TR 10%H 7be 112
2.81, 5.73, 7.57, AW L vEE 15% 3 7t 1.40, 2.24, 5.37, 72982 2] 4
o7 ZF7HeFAuH(<.001). Kwak TK(1998)%5 ¢ 7ol ¢t = A &ar7] 9]

Z8 43 277y 345901 A 5o = 4322 Foldom Fv
Heol Aol FAFS T & 4= 2l Cremer®t Chipley(1977)E & %7 9

ﬁd
ol
o

By

TS 10%9F 15% 3 7F3e A2 A 5o = Zhz) 2.81, 2.24°9] FHEZH
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A7l A Aoz vetgn webd AdugeiEes H7b 4%

Aol A o ALE HUbekA @2 Ant WA Aol AtdE AA A

AL B AAVIFE °d 93 & dEs & 7 Ak BI el A7
A

ZF el A gep R TS 5% 10%, 15% bk

=4% 2% Heb® A7kshd @ wrlgdnc Agass oAscs

3l A3= Table 6, Fig 59 #t}.

TBAZK: A% #5489 299 JuuAS AAn gt oz @

>

HA Qe 1 e SAEF Y Aol A# = malonaldehyde”’} A
AEol AsiHE A wEel AR #AH T]FEel ol&Hi Ut
(Swain T 1977). B3t & (1975)= SAF< W7t x o] wep 5o
A& opr b AFEAS] AVIHAL(FE NHy)E #3l=m, olefd r
Yol "ol ¢ }

o

=
=

o
ol

rr

AL Fo A= dAd frasirhar Hugh u

ol ¥ % VBN7H= 1 Abuiel efzbs Aol glont shaee] wake] i
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rr
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D2 iy bl it B9 djxaat 2E AdddelA VBNE o
Aoz SR =H(<05), o= A7Igke Aol wE VBN7Re] R gt

et 9o AF7izke]l At wel VBN e F7hshv (Terasaki &
1965, Lee SH % 1985, Kim YJ % 1972) A #&7|zto] A n3te] wel VBN
o] & Frbetal @A 9 fElon| el ghEFe] W2 wiR-9 &Kol iF
B 28w VBN Ho] =tie wael dXste 239 thDierick %
1974, & 1975).

Y AZ7I HelA] iz A agebEES 5%, 10%, 15% H7He

AT ES Alustd AR 5ol Zhzh 896, 872, 7.80, 7.41, 10¥el+=

N

—
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Table 3. Effect of added Purple sweet potato powder on change of pH, Aw

Mean+S.D
Storage day _ Addition level(%)

0 5 10 15 F-value

Storage 6.13+0.01 6.24+0.02 6.25£0.02 6.28+0.01 53.52xx

- Reheating  6.00£0.01 6.09£0.04 6.19£0.02 6.20£0.04 18.90%:x
’ Storage 0.95%0.21 0.95%0.57 0.96x0.21 0.96x0.07 2.45
A Reheating  0.92+0.99 0.95%0.07 0.95x0.42 0.94x0.07 5.59
Storage 6.35x0.04 6.36x£0.01 6.37£0.00 6.37x0.01 0.73
- Reheating 6.36+£0.01 6.24+0.01 6.27x0.01 6.39£0.13 4.81
’ Storage 0.94%0.21 0.94%0.21 0.93%0.28 0.93£1.20 4.07
A Reheating  0.94%+0.99 0.93%+0.21 0.93%0.49 0.92+0.85 1.64
Storage 6.3210.01 6.35%0.00 6.34£0.02 6.36£0.00 3.77
P Reheating 6.3910.01 6.48%0.02 6.4210.01 6.75+0.13 8.35
0 Storage 0.94£0.07 0.93%0.07 0.93+1.13 0.92+0.14 4.52
A Reheating  0.9440.07 0.92+0.70 0.92+0.14 0.91+£1.91 2.76

¥ immediately after cooking
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Table 3. Continued

MeanzS.D
Storge : 5 additionul)evel(%) -
Soge 6181004 GXH006 628001 6294001 9%
' Rebeaing 6231004 6274001 6284001 644015 287
sl GO0 SO SOL O o g 0
! Reeaing 0341028 0S4ELI3 034042 000H028 360

! mmediately after cooking
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Table 4. Change in POV after reheating of Wan—ja jeon added purple sweet potato powder

MeantS.D
Storage day
Addition level(%)
0 5 10 15 F value
0 3.9010.35c  5.9510.85ch  7.1510.9%  16.8510.858A 10394k«
5 37010920 4951042  6.0510.71h  10.2041.34aB  19.09xx

Al ek, wog0Ei0he <QB00.000, <SQ0L007b  8.1520.71aBC  34.4bx+

a—% . Means 3%6%.6%ffer§% i@l%ers%%%fﬁ th%?%lrs?acrow ARy Significantly different(p<.0001

AF_\%UGZ Means Wlﬁ% dlffereniél 3%uperSC1r1]%t§7 in the @34%1? column are significantly different(p<.0

! immediately after cooking
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Fig. 3. Peroxide value in fat extracted from Wan-ja jeon added purple sweet potato powder
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Table 5. Changes in AV after reheating of Wan-ja jeon added purple sweet potato powder.

MeantS.D
Storage day
Addition level(%)
0 5 10 15 F- value
0 16310100 4.3310.50cA  7.82£0.220A 10.1820.57aA  179.30%xxx

s, e st 20080 < OD2TRT00N  &I00DGODBA 0.2210.280A  80.20kxx
a-d0 : Means Wt 00dfferfit dlpRrsbrimls 3080 thé SéhddaBowl1ddd  significantly different(p<.0001

A-13 © Means {with odifferepus (ST sGripts 2850 the J§amigprolumgy jare significantly different(p<.0

F-value 4.34 16,07+ 11,53 13.25%
ET-)“‘E
immediately after cooking
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Fig. 4. Acid value in fat extracted from Wan-ja jeon added purple sweet potato powder.
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Table 6. Changes in VBN after reheating of Wan—ja jeon added purple sweet potato powde:

MeantS.D
Storage day
Addition level(%)
0 5 10 15 F- value
0 6.9511.680  8.9610.580bc 11.41t0.5%a 13.2811.00aA  15.98

a-d0) : Means 6wath 8ot fferbdit Gabpersdist b 88ba thid Wabvdabbw abdlsignificantly different(p<.0001

A9 : Means gugth pehiffergnt+gogmersoripes 5igy the) ssmesaBolumpisre significantly different(p<.0

F-value 0.07 5.53 1.54 6.94+
@ME
immediately after cooking
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Fig. 5. VBN value in fat extracted from Wan-ja jeon added purple sweet potato powder.

-+ (%
3 -+ 5%
ol —+10%

-+ 15%
fr

=0T

elr

Storage day

_52_

Collection @ sungshin



Table 7. Changes in Stand plate counts of Wan—ja jeon added purple sweet potato powder.

logCFU/g (MeantS.D)
Storage day
Addition level(%) )
f 5 10 15 F value
0 3.0510.04d  3.3610.02c  3.63£0.020 3.8510.01a B24.19xxxx
5 3.0520.00d  3.3510.06c  3.64£0.01h  3.87£0.02a 522 23xxxx

Storage
10 31140120 3.34£0.02c  3.6310.02b  3.8620.01a 217.65%xxx

15 32110.11d  3.32£0.00c  3.63£0.040  3.8620.03a 156.86%xxx

*, ok, ik, o <O0RI0F003 <-002£0.08000D.4410.030  2.8720.01a 200.19xx#

a-d —Means with different superscripts in the same row are significantly different(p<.0001

! 20120060 212£01c  2.4320.030  2.8620.06a 210.65+ ¢+

Reheating
10 2.0310.00d  211£0.09  2.38£0.000 2.8620.0da 202.95xxxx

5 2041010 2.09t0.1Mc  2.3720.020  2.8520.06a 222.33x#x¢

-')...5
* immediately after cooking
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Fig. 6. Change in stand plate counts of storage.
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Fig. 7. Change in stand plate counts of Reheating.
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Table 8. Changes in Coliforms of Wan-ja jeon added purple sweet potato powder.

logCFU/g (Mean#S.D)

Storage day
Addition level(%)

0 5 10 15 F valle

0 000£0.00d  1.95£0.04c  1.92£0.020 21310213 483,67+

! 000£0.00d  1.53£0.04c  1.91£0.040 2.30£0.008 7913.07Hkkx

Storage
10 000£0.00d  1.5510.0dc  1.87£0.020 2.31£0.01a 10869, 5¢x+x

15 000£0.00c ~ 1.48£0.000 1.90£0.00a 21410138 1412.40%ksx

B s g <Aoo lb < Bt00 "N g510.000 2110108 160528000
a-d ﬁMe%S—W%éLﬁ%eMm%&%MH&M%L%%}gnmcantly different(p<.0001

! 00020000 1.48£0.00c  1.8820.01b  2.12£0.10a 1951,39xxxx

Reheating

10 000£0.00d  1.38£0.06c  1.81£0.020 2.11£0.0%8 1547, 51wksx

15 000£0.00d  1.30£0.00c  1.85£0.000 2.12£0.10a 1980, 98#k+x

[?-)E
immediately after cooking
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Fig. 8. Change in Coliforms of storage.
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Fig. 9. Change in Coliforms of Reheating.
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able 9. Changes in Psychrotrophic bacteria of Wan—-ja jeon added purple sweet potato pow

logCFU/g (MeantS.D)

Storage day
Addition level(%)

ik 5 10 15 F valle

0 2071006  2.4420.07c 2792001 2.9120.03a  346.34xwxx

! 2061006  2.440.04c 2802001  2.9120.09 392 43+xxs

Storage
10 2074007 2.3810.02c  2.79:0.020  2.91£0.03a  368.39xxxx

15 2060000 2.3620.13b  27910.03%a 2.9010.13a  401.63¢kxx

JaVaVaX|

P
UJ, .OUT, pvAvAvE"

0 13g+d.ood S 250 DT

X% %k
a-d : Means with different supérscripts’'in the same row are significantly different(p<.0001

! 1142010c 21320070 250:0.01a 2731004  462.28xxxx

Reheating
10 11450100 2.1310.05c  251£0.060 2.73£0.0da  478.08xxxx

15 1401000  2.1320.04c 25010050 2.73x0.04a  589.89xxx

:)H‘E
“ immediately after cooking
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Fig. 10. Change in Psychrotrophic bacteria of storage.
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Fig. 11. Change in Psychrotrophic bacteria of Reheating.
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Table 10. Score of Sensory Evaluation of Wan-ja jeon added purple sweet potato powder in Cook chill

system of Storage day(Appearance, Flavor).

Mean=S.D
Storage day
Addition level(%)
0 5 10 15 F value
0 5.13+0.83B 4.50+0.76B 4.38+0.52B 4.25+0.46B 2.76
5 5.25+0.701B  5.00x0.76B 4.76x0.71B 4.50+0.76B 1.56
Appearance 10 6.381£0.52Aa 6.25+0.46Aa 5.88+0.35Aba 5.50%£0.53Ab 5.60%*
15 5.50+0.93B 5.13+0.64B 5.00+0.76B 4.63+0.52B 1.98
F value 4.38% 9.88x %% 8.88*x« 7.06%*
0 4.63%+0.74C 4.50%£0.53C 4.38%+0.52C 4.25+0.46C 0.63
5 6.25+0.71BA  6.13%x0.35A 5.88+0.35A 5.63+0.52A 2.42
Flavor 10 6.50+£0.53Aa 6.48+0.52Aa 5.88+£0.36Ab 5.76x0.47Ab 4.85%
15 5.63+0.74B 5.50+0.76B 5.38+0.52B 5.13+0.35B 0.96
F value 11.80%* %~ 17.87%x %% 20.36%*x* 18.06* x*~*
¥ immediately after cooking
w0 ook ook ke < 0D, <01, <.001, <.0001
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Table 11. Score of Sensory Evaluation of Wan-ja jeon added purple sweet potato powder in C

product of Storage day(Color, Taste).

[ system
MeantS.D
Storage day
Addition level(%)
i 5 10 5 Fuale
0 47510468  4.63£052C  4.50:053C  4.252046C  1.48

! 5.6310.74ha 5.25£0.46Bba 5.1310.35Bba 4.7510.46BCh  3.76+

Color 10 6.2010.71A 61320354  5.88x0.65%4 55020534  2.65

15 5.60£0.65Aa 5.63x0.52Ba ©5.38£0.52BAba 5.0020.53BAb  3.62¢

F value Tl W Qf0ex  §fTwes

0 488£0.308 47610478 46310528 4631058  0.92

’ ’ ’ ’

5 6.20£0.71A  6.00£0.53A 58820364 57610468 130

Taste 10 6.6310.00A 62610464  6.12:0.354 6131034 2.4

15 6.38:0.75A  6.001053A  6.00£0.53A  6.1310.64A  0.65

F value 13.68kkxx 13 Thiowr 19 2kxnx 16, §0xkxx

! immediately after cooking
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Table 12. Score of Sensory Evaluation of Wan-ja jeon added purple sweet potato powde

system product of Storage day(Hardness, Acceptance).

ok chill
MeantS.D
Storage day
Addition level(%)
i 5 10 5 Fuale

0 4.8610.64Ba 4.3810.52Cha 4.2510.46Cba 4.13£0.35Ch  3.40«

! 50010768 4.8610.64BC 4.50£0.53C 4.25£0.46C  2.96
Hardness 10 56010834 5.5010.76BA  5.38£0.52B  5.1310.64B 1.6t
15 6.20£0.71A 61310648  6.00£0.54A  58810.36A  0.63
F value 6,68+ Il 197300 24 5wk
0 536£0.52C  5.131083C  50040C 4751046  1.84
o ! | ,5.88'i0.é68' 5.7’5i0:47B 50110548 538209524 187
Acceptance 10 6.63:0.02A2 6.50x0.53Aa  6.00£0Ab  5.8610.35Ah .30+

15 6.1310.358 6.0010.53BA  5.88£0.35A  5.6310.2A 181

F value 11,03k 7,06+ 10.72¢xx B.50xx

! immediately after cooking
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Fig. 12. Score of Sensory Evaluation wan-ja jeon After Cooking

Appearance 0%
b 0%
—+10%

-+ 15%

Acceptance\

Hardness
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Fig. 13. Score of Sensory Evaluation of wan—ja jeon at Fifth—Storage day.

Appearance ~+(%
-+ 5%
—+10%

—+-15%

Acceptance\
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Fig. 14. Score of Sensory Evaluation of wan-ja jeon at Tenth-Storage day.

Appearance aall
-+ 5%
—+10%

-+-15%

Acceptance

Hardness
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Fig. 15. Score of Sensory Evaluation of wan-ja jeon at Fifteenth—Storage day.

Appearance (%
-+5%
—+10%

-+-15%

Acceptance

Hardness
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Abstract

Quality characteristics of Wan-ja jeon added purple sweet potato

powder processed by Cook chill system.

Park Min-ah
Department of Food & Nutrition
The Graduate School

Sungshin Women's University

This study aimed to evaluate physicochemical, microbiological and sensory
quality on Wan-ja jeon by adding purple sweet potato powder processed
by Cook chill system. purple sweet potato contains large amounts of
"anthocyanin’, which has positive effects due to it's anti—oxdative
properties. It has been freeze—dried into powder to make a Wan-ja jeon.
evaluation of microbiological and sensory quality, Peroxide wvalue, Acid
Value and VBN Value caused by reheating Wan-ja jeon in a microwave
oven was Investigated for an appropriate ratio of mixing purple sweet
potato powder to come up with the optimum manufacture ratio for
Wanja—jeon as part of convenient meals for modern people.

Firstly, Food were prepared using the Cook chill system and
microbiological effect of purple sweet potato powder were assessed during
the entire production process by measuring process time, temperature, pH,
water activity and determining standard plate counts and coliforms counts.

Secondly, to evaluate the quality and safety, the physicochemical (pH, Aw,
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POV, AV, VBN) and microbial(standard plate count, coliform count,
psychrotrophic bacteria count) qualities were evaluated by adding purple
sweet potato power stored at 3C for Oday(after cooking), bdays, 10days
and 1bdays and reheated.

Thirdly, the sensory evaluation (appearance, flavor, color, taste, hardness,
acceptability) were evaluated according to purple sweet potato powder and
storage day(Oday, 5days, 10days, 15days). The results of the study are

summarized as follows;

1. It was found in the measurement of process time and temperature that
Wan-ja jeon were Kkept at temperature of below of 7C after their
ingredients were mixed. These foods did not stay at room temperature any
longer than necessary throughout the production process. In case of
Wan-ja jeon added purple sweet potato with Cook chill system average
internal temperature satisfied with the standard (74°C). There was little
corresponding change in temperature according to the amount of purple
sweet potato powders contained in foods. The cooling temperature and time
was satisfied of the standards, being cooled to 3C within 90min of

preparation.

2. The results of measuring physicochemical qualities were evaluated
during the production stage. The pH measurement during ingredient and
production process revealed the pH range from 4.87 to 6.67, indicating
potentially hazardous state, which ranged from 4.6 to 7.0. when compared
additional group with control group , additional group is overall high-level

of pH than the control group.
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The water activity measurement during ingredient and production process
revealed the Aw range from 0.43 to 0.96, indicating potentially hazardous
state that is characterized by the range of 0.857 0.99. when compared
additional group with control group , additional group and control group
have similar trends. also the difference due to the added level wasn’t
founded.

The Peroxide value(POV) measurement after cooking(Oday) is range from
3.50 to 3.90 mg/kg. it's level was much lower than the standards.

The Acid value(AV) measurement after cooking(Oday) is range from 1.12
to 1.63 mg/g.

The VBN measurement after cooking(Oday) is range from 6.04 to 6.46
mg%. both control group and additional group was below 10mg/g that
was indicated the fresh state. when compared additional group with control
group , additional group and control group haven’t difference in POV, AV
and VBN after cooking(Oday).

3. Microbial tests of each preparation stage showed the following results.
In the main ingredient, ie., purple sweet potato powder, pork, salt, black
pepper, garlic, bean—curd, wheat flour, egg used for the preparation of
Wan-ja jeon, the standard plate count was range from 1.14 to 4.39(Log
CFU/g, under unit omit), coliform count was range from 1.14 to 3.48. after
pan—frying the standard plate count was range 2.01 to 2.04, coliform was
not detected. Thus, the results of microbial tests showed that both
ingredient and producted Wan-ja jeon was safe level compared with the

standard plate Count<105, coliform count<107
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4. The results of measuring physicochemical qualities according to added
purple sweet potato powder and storage day are as follows. The pH
compare control group with additional groups, additional group was high
level of pH. and it was significant(p<.01). but both control group and
additional group were gradually reduced by storage day.

The Aw of control group and additional groups were range from 0.95 to
0.96 after cooking(Oday). both control group and additional group were'nt
significant difference by storage day. but levels tend to decrease.

The POV of control group and additional groups were significantly
increased(<.001) by storage day. the difference of control group and
additional group were not significant in the same storage day, but
additional groups tend to lower level(<.01). Thus, used for purple sweet
potato powder given effect the lower level of POV in additional group.

The AV of control group and additional groups were significantly
increased(<.001) by storage day. In the additional group, 5% additional
group 1s no difference compare with control group at bdays. at that time,
both control group and 5% additional group have already exceeded the
criteria 3.0 . but, 10% and 15% additional groups have proper level to eat.
Thus, increased the purple sweet potato powder in Wan-ja jeon can be
prevented antioxidant.

The VBN of control group and additional groups were range from 6.04 to
13.28mg% that was proper level to eat and were significantly
increased(<.05) by storage day. both control group and additional groups
weren't significant difference at 10days. but significant difference was
detected at 15days(<.05). These results showed that increased the purple

sweet potato powder in Wan-ja jeon can be prevented antioxidant and
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contributed to the freshness in meat products.

5. Food quality was evaluated using microbial tests according to added
purple sweet potato powder and storage day. In the standard plate count,
control group and additional groups were significantly increased(<.0001)
before Reheating by storage day . After reheating, standard plate count
was decreased. but all groups was significantly increased(<.0001) by
storage day. compare control group with additional groups weren't
significant difference in the same storage day. also in the additional group,
there was no difference between group. Thus, this test not detected the
antimicrobial by purple sweet potato. but producted Wan-ja jeon was safe
level compared with the standard plate count<10°.

Coliform counts were not detected by Oday, control group and additional
groups were significantly increased(<.0001) before Reheating by storage
day . After reheating, coliform counts were not detected. but all groups
was significantly increased(<.0001) by storage day. compare control group
with additional groups weren’t significant difference in the same storage
day. also in the additional group, there was no difference between group.
Therefore this test not detected the inhibition of coliform growth by purple
Sweet potato.

Psychrotrophic bacteria count was significantly increased(<.0001) before
Reheating by storage day . After reheating, Psychrotrophic bacteria count
was decreased. but all groups was significantly increased(<.0001) by
storage day. compare control group with additional groups weren't
significant difference in the same storage day. also in the additional group,

there was no difference between group. Therefore this test not detected
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the decrease effect about psychrotrophic bacteria count by purple sweet

potato.

6. The results of measuring sensory evaluation according to added purple
sweet potato powder and storage day are as follows. Appearance by Oday,
control was 5.13 but other additional groups were 5.35, 6.38, 5.50. During
the storage days additional groups showed higher sensory score than
control(<.01). also in the additional groups 10% group showed higher
sensory score than 5%, 15% group.

Flavor by Oday, control was 4.63 but other additional groups were 6.25,
6.50, 5.63. During the storage days additional groups showed higher
sensory score than control(<.0001). also in the additional groups 10% group
showed higher sensory score than 5%, 15% group(10%>5%>15%).

Color was by 0Oday, control was 4.75 but other additional groups were 5.63,
6.25, 5.83. During the storage days additional groups showed higher
sensory score than control(<.001). also in the additional groups 10% group
showed higher sensory score than 15%, 5% group(10%>15%>5%).

Taste was by Oday, control was 4.88 but other additional groups were 6.25,
6.63, 6.38. 1096 group showed higher sensory score than other groups.
During the storage days additional groups showed higher sensory score
than control(<.0001)

Hardness by Oday, control 4.88 but other additional groups were 5.00, 5.88,
6.25. 10% group showed higher sensory score than other groups. additional
groups higher sensory score than control was continued by 15 days.

In case of Acceptability, additional groups were higher sensory score than

control. also in the additional groups 10% group showed higher sensory
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score than 15926, 5% group(10%>15%>5%).

In conclusion, when the effects of added purple sweet potato powder in
Wan-ja jeon on physicochemical and microbial qualities were analyzed, the
following results were obtained. Firstly, microbial test not detected the
antimicrobial effect in standard plate count, Coliform count and
Psychrotrophic bacteria count by added purple sweet potato in Wan—ja
jeon. Secondly, increased the purple sweet potato powder in Wan-ja jeon
given effect the lower level of POV, AV, VBN. therefore used for purple
sweet potato powder can be prevented antioxidant and contributed to the
freshness in meat products. Thirdly, according to the results of measuring
sensory evaluation, During the storage days additional groups showed
higher sensory score than control. also 10% additional group received a
positive evaluation on Appearance, Flavor, Color, Taste, Acceptability.
Therefore, 10% addition level is the most appropriate ingredient for

manufacture of Wan-ja jeon.
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