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Abstract

This study is to analyze the quality properties of emulsion-type pork sausage with hot-dry Aruncus
dioicus powder (non-add, 1%, 2%, 3%). The study examined the proximate composition, pH, color,
cooking yield, water-holding capacity (WHC), emulsion stability, thiobarbityric acid reactive
substance (TBARS). The moisture content was significantly higher in the 1% treatment than in the
non-additive treatment and the 2% and 3% treatments. The protein content was significantly higher
with 2% and 3% treatment than with non-additive treatment (p<0.05). The fat content was signi-
ficantly lower in all treatments than non-additive treatment (p<0.05). The pH decreased significantly
with increasing addition before and after cooking (p<0.05). The after cooking, the redness was signi-
ficantly highest in the 3% treatment (p<0.05). The cooking yield was significantly higher in all
treatments than in the non-additive treatment, with the 3% treatment being the highest. (p<0.05). The
WHC was significantly higher in all treatments than in the non-additive treatment (p<0.05). Water
and fat exudative of emulsion stability was significantly lower in the 3% treatment than in the
non-additive treatment (p<0.05). The TBARS was significantly lower in all treatments compared to
the non-additive treatment (p<0.5). As a result, adding 3% of hot air-dried Aruncus dioicus powder
to emulsion-type pork sausage is a natural additive and can be applied to imporve economical and
stable quality in product manufacturing.
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H4S7RBE 48 B 4% 2029 FURE Sl /13T UR, 245, WeIdR, 4249
25, PHSF. ARFHITE ARVAVITE TYKL AFc (MEDS, 2021). F2AA] Lo
AR FEE 20159 12 3,5132] QoA 20199 12 5,4939] Yo oF 14.7% Z7}51gom, o=
HMR AP39] SP93h R3] B4 2 191 717 371 59 B4l ofsh Al Ak sl
(TFIS , 2020). AREAPGE] B2 4w EASL 2173 9 o A3 EAE/} 22 v3E A5t
9108, olo] ket S7HBAOIATE ARl % 714 Aol to] B7HE $713EY o] o]
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20jZ]1 QJt} (Jung and Yoon, 2018; Lee et al., 2016).

NEAEOI ABRY A 22 2P0 4B Az /1% - 2 B BESE FHo|H
u], 2, ) Tl Akl Ujx] 59 2oz Al%o] AMSEl= Exolaky ;ﬁx%o 7 9Jch (Back,
2016). ol2fe ABA/IES S4B SHS FAN|A, AEo] BE Huo] 5234 o]
30121 ANAEolA GE/HES] A18o] Sz QA Sishe] BeHe ARt ok (Choi e dl,
2()12) m}a./q /\u];q_EQ_ ‘6]—/\]-§].xﬂ E}‘i H]—/\Hxﬂ ._,] o]—/-]7§7]-§~9- U7<47]:3}7-]q- pah=) J,]. 7?0
A P2E F7KE 7154 AES 875k Tt (Choi and Lee, 2016). FA A& AFE o] 8shH
Hel 20| oot ol Aol 5 7]k 98 4ue) mak Jloe 4 Slof ekt Aalelr)
0]F0]Z|1 QJt} (Choi and Chung, 2008).

LR A% AN L AR 2 PSR S0, T2 4B AN B
] oItk (Shin, 2019). Aol Alef<tRo] ek 84 Aolipel B4 AolusE BRH
th 843 Aol bile acid, ‘l"7]z]“’]' 2% B= gel— F/dsto] A=E S7HIA ¥R &5
£ L7 slo] A% ERS A&A7|H, glucose S5 A5 E U A8 E 7|2 Qo
(Cho and Lee, 1996; Kang and Song, 1997). ggﬁ Alo]8 = A U]/\"goﬂ 93] Agl=E)R] gko
AW 22 Fste] 1o 84 371 9 FA w0l A Wl deeEe SUAIA HulE o,
SPAANZIT} (Lee et al., 2017, Makki et al., 2018).

NS} (Aruncus dioicus var. kamtschaticus (Maxim.) H. Haray= DA SR A JAE7T A0
2 Zu|gko] tha 2E 07 gkt 23, YEo| VAX|HoA AAlsH= ARfZHEo]tt (Kim and
Kim, 2018). w750 BedlEd) 5714 §eko] =17, salicyladehyde, saponin, flavonoid, poly-
phenol 5} 22 7154 85 TRk QloH, Aol HRE 38.86% ikl Qlof YFEE 7HA
7]— ME]' (Ahn et al., 2014; Kim et al., 2012; Kim et al., 2020). =7/15019] AJgj@A oz = €4

JAIEA AA| (Back ef al., 2012), aruncin BY] 3¢} (Han et al., 2012), §34 cytokine 4] 744
] «]i }9Z (Kim et al., 2011), I D A5} (Kim et al., 2011), @-glucosidase inhibitorsZA]

P T} o] B1ET Ut (Jeong and Kim, 2016).

ozl ke oS TP} S B850 BRt0l 94 B AU YA, 87
ol &Ko 283 ARl Hopiy] §5TE 12710 2 47 1% wIksIE 9 oladt
2518 241700 Ajstol B B0 DA e BAE

R

SUX 2SO 22 HxE
£ Ao ARRE wisrhe $Ex oAt (Chungnam)®] SPHEPHE. (NHhanaro)oflA <Hrjis}o]
ALE5191.0™, 60TOof|A] 48417t S<t dry oven (C-F03, Vision Scientific, Korea)2 0|85l AZXE
AABIT. AFH A&+ vacuum mixer (HR3752/00, Philips, Netherlands)2 6027t £4] & 500
p#m AEE (DH.Si8035, Daihan Sientific, Korea)© 2 A £ A ZSIATH (55 7.85%, 1T
26.08%, ZAH 1.87%, X3 7.61%, pH 4.94, CIE L" 4892, CIE a* 427, CIE b’ 11.87). A|Z3H
S Bk AFEASI] 20T oA Hikslo] ARSI

SAE ¥ R =] AKX HIE

2 Aol AR A2 =5 F 24A1710] B =5 St (Hongjumeat, Korea)S -1
ARSI} =83 SRS 227 3 mm plateS A2 24Y7] (PA-82, Mainca, Spain)E 0]-&-5}9]
EA81HAL, =5 (60%)T SRR (20%), B (20%) S bowl cutter (K-30, Talsa, Spain)E ©]-8-5}1]
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sttt AA S5 tHl 2 1.2%, 2% 1%} 34
2%, 3%)5to] Table 13} Z-2 HiRHH|ERE A|XoIorh A|Xe /3=
Mainca, Spain)E A&} S5}, 80T chamber (10.10ESI/SK, Alto Shaam, USA)OJ|A] 3052-7F
8 AAAS 4TI Bl

£ st l"ic

7Hesti o, 7hdo] e & ARolA 3087t Wil Al

A%e AT}

2=

Uy =3

AOAC (2019) ®HHofl ofAsto] Zzt *J*Mfﬁ (105C), Kjeldahl A48, Soxhlet Z|HE5EH,
Zehl, 22, 291 S S

aIapy (S30C)E o}83l] 2,

pH 58

7 3k 59| pH 23 AT A 4 g

tech, Korea)S AR251] 8,000 rpmof|A] 13-

(Model S220, Mettler-Tolede, Switzerland)E

Mg &%

7} A, 3.9 Y THE colorimeter (CR-10, Minolta, Japan)S Ak&510] CIE L™ (X%, lightness),
CIE a* (Zq&l,i redness), CIE b~ (B, yellowness) ZES 2451900, ojujo] FZMLS CIE L'

+97.83, CIE a= —043, CIE b~ +1.989] ¥ FZuS AR5}t

Tlerg 53

G A B LD F A 20

Q31°P4M (Emulsion stability) X

%ﬂ*&%“é& Choi 5 (2007)9] WS 2-83]
g9 FolE2 Ak Y75 FHARH:
= -n-a]g AR, 5 HO] kS 4ot g FEE x] iy} Ho] oF (mL)S =45k

FEr2oA 30

7HEES Aot %= el

71ERE (%) = 712 F FA (9) / 71 A FAl () x 100

e

Table 1. Formula of emulsion-type pork sausage manufactured with various levels of A. dioicus powder

A7} (non-add, 1%,
=30l 347] (EM-12,

golo] Mg sl

16 mL%} ultra-turrax (HMZ-20DN, Pooglim
ok, 5K A
o] gsto] S5

2= pH meter

el 2 Al %, 30
b 71get 5 10ColA 3023 et

*A. dioicus powder (%)

Ingredients (%)

0 1 2 3
Meat 60 60 60 60
Main Fat 20 20 20 20
Ice 20 20 20 20
Salt 1.2 1.2 1.2 1.2
Additives Sugar 1 1 1 1
A. dioicus powder - 1 2 3

"A. dioicus: Aruncus dioicus var. kamtschaticus (Maxim.) H. Hara.
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Water loss (%) = [29€ & A (mL) / 71E A Alg 57 (9)] * 100
Fat loss (%) = [d9 A% dF mL) / 71E A AR F7F ()] *x 100

B2 (Water holding capacity, WHC) &3

A& 5 g& filter paper (Whatman No. 1, GE Healthcare, USA)Z ##3t H, conical tubeo] go]
AAEE]7|(supra R22, Hanil, Korea)S o]-85}a] 4T, 1,000 rpmol|4] 10571 YAl Bejsto] BAS
274 % ARSI, 1 A e ek

BE(%) = A;B % 100
A= (PR A A () x = TF (%)) / 100
B = (g4EY A A (9 - YHE T FA»)

Thiobarbituric acid reactive substance (TBARS, X[9MHHE) =4

AHABRES] 2L Park 5 (2019)9] ZHHS S8 AR 10 g, ZF5 50 mL 2 0.3%
BHT (butylated hydroxytoluene) 0.2 mLE A7}sto] #&3F F Z7<4 47.5 mL, 4N HCI 2.5 mL,
AZA| 1 mL, boilling stone H7I3t F FHAAE ol-8sto] THY 50 mLE ZoHrh 2
2500 5 mLe} TBAA|F 5 mLE A|glof o] 2315t 5 AlofA] water bath (JSWB-30T, JSR,
Korea)oll 100C 3087k 9ESAIF T, ¥hgo] B4 AT 1087 W) & 538 nmol|A| S35
ZAJ510] ATt Malonaldehydeo]] tigt #&24412 1,1,3,3-tetraethoxypropanes 5755 o4
3to] 1x10° - 7x10° M 25202 84510 538 nmol|A s Saigich AR Ee] e
mg malondialdehyde/kg © 2 LERHRALY.,

SHX

BE A8e H4 35 o}o] MEHAE AAson, EAXE] L2TH SAS (version 94 for
window, SAS institute, USA)S 0]-85}%] one way ANOVAZ A3 Axlo] tfgt BAREA-S A5
t} o] Z vl Ft 7F 29421 Z}o] (p<0.05)F Duncan’s multiple range test2 HAZS0FATE

. Zat o 3

=]
sty
ASN

Table 2= w750 B4S H7Ikt R3I89 =5 AAA9] YRR 574 235 Uehd ol
SRR TS B 1% 7R At F7F At 2%, 3% A7RRE Aato] Hld]
FAHCE 7P =%OH (p<0.05), 3% AT FH7 ATt {2231 JolE YERA] %%t
o} ST B 2% o4 F7FHH 1% 7K Aol vlol & o] R4 o= 74
=, ols AR 2 o] Aoldart 7k EgEe] WolA| 1L 3R] otk 9+
At FAFSITE (Choi et al., 2008). E7ETH B 2% o H7Ist A9 48 TF 4
£ s Sl glege] S04 71Q0st Aoe AzbEc) Tl SRRl RS B 299}
3% 7t AT7F 53470 Aol Hls) foH0R 2 gk HEHIT (p<0.05). YREHQ
SAEAA Aol ggol F7Fgtoll et T ko] =obzItt (Kim er al., 2016). EZH 2=
U 2AIR|o] AoJdRE et HlE Gl IR dtollA Helse] Tl gego] S715H3
thal Barsto] B Atel fARE AE UERfiQlt) (Fernandez-Gines et al., 2004). w7150t 0=

Resour Sci Res, Vol. 3, No. 1 | 27



Ko et al.

Table 2. Proximate composition

of emulsion-type pork sausage formulated with various levels of A. dioicus powder

Traits (%)

"A. dioicus powder (%)

0 1 2 3

Moisture 57.630.79° 59.82+0.62° 58.56+0.41° 57.65+0.49°
Protein 16.60+0.80° 16.93+0.48" 18.23+0.31% 19.20+0.98*
Fat 23.67+0.43" 21.56£0.67° 21.42+0.52° 21.22+0.55°
Crude ash 1.59+0.05¢ 1.68+0.01° 1.78+0.04° 1.89+0.01°

All values are mean£SD.

*d Mean in the same row with different letters are significantly different (p<0.03).
*A. dioicus: Aruncus dioicus var. kamtschaticus (Maxim.) H. Hara.
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AR 21 £3 249 S P S7M hent Bdo] BA3 e B Sl
71915, 7ol B9 AoldRrt 450] St Aol YRS AH O TAAlA 44
A)o] gl SRS 9l Alojekal ARt A YL STt BES AR HeyEo] 23
7 el 70] vje) SRR Ve g LehRSIT (p<0.05). Kim 5 (2015)2] G4 LAY 4]
B A7) Z71) et A Bgo] UAsArk SO, Zargare 5 (20142 9319 ]
AAAO] Alol7t BHG T WYE A o] WolArk Husle] H Aot AR
2te Uehigle. o] Bol iset Hikol 3HeE AolRa el Tl ul s gepe) 57
7} ol o4 AejH o2 Age] Feo] Hrobdl Aoleli Webelc. B8 Gk s} Huel 3
Tl F7VE OjH0R BTk HaS BT (p<0.05). FTY] Ul Aol Stol
4321990 Fohh Rake P2 Ao BB FeE0] 5715 Folut Bl 33k Aol %, Wy
2} 262 3JE0] ot Zloleka TABKT} (Verma et al., 2013). EF Yadav 5 (2018)& AAAf
Holg ol B2 WL A YT TS AstE 28 slego] STk Bslo]

£ 7o} uidtt P eyl

p

o

i

pH, Mz

et £ A7 19H8 =5 24119 71E A, 39| pHel M 54 A= Table 39
eI 7HE A} $9] pHe w7160 229 71l S71tol wet foj2 o= A4siitt
(p<0.05). pHO| Ztae= WS S JAlste] A& S At F7HQ1 A 28-S ot
(Karabiyikli ef al., 2015). pH7} 49691 G4} E4-2 71T 481 AAA|oA = H7I=ke] S71et
of whe} pH7F AASHIHAL Hatsto] 2 A} FARE AXE YE I (Lee ef al., 2004). =715
u} 20] pH7} 4.945 tzTof HIs AMdo)7] dizo f3FE =& Ao M7l weEt pHE
A A0 AlaEH, ol2ft AR Kot f3ly =5 AAR w5t £ A7k 2
pHE HaAA tEY] S JANA Al A 549 e =i 5 = A0s A7

w/emt £ 1] 71 718 At 9] Hs R0 Holk= A3k YE
At (p<0.05). 7HE A ML= 71| F7bol| wet fojH o= wolgon, 71 & AL
/S £ 3% F7IRE A7t e ARtolA foFoR TR =3ITh (p<0.05). 71 A
FHEE whsH £ AgAse] 77 Aol vls] fo¥oR &2 gk UEUSIY
(<009, 712 9] AL 7t o) 37} 0] okl Wt ojloz Svlsksict
(p<0.05). SAIEY] M= ARof| F7tel= F7HA19] S5 71E Al A6 maillard reaction©]]
9J3}| caramelize®] 0] ZFAAI 491 melanoidin®] FAJ O & ZAIGE o] M H3lo]| kS Fr} (Jeong
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Table 3. pH and color of emulsion-type pork sausage formulated with various levels of A. dioicus powder

"A. dioicus powder (%)

Traits

0 1 2 3
Uncooked 5.93+0.01° 5.88+0.01° 5.86+0.01° 5.81+0.01¢
pil Cooked 6.13+0.01 6.09+0.01° 6.05+0.01° 5.99+0.01¢
CIE L’ 67.47+0.84° 57.60+0.94° 52.32+0.57° 50.62+0.79
Uncooked CIE a" 8.63£0.19* 6.02+0.22° 5.42+0.16° 5.05+0.14¢
CIE b" 15.73£0.72° 17.28+0.19° 16.9240.08™ 16.53+0.23°
Color CIE L 74.05+0.29° 64.43+1.12° 61.20+£0.92° 57.98+0.95
Cooked CIE a 3.2740.25° 2.6240.30° 3.25+0.14° 4.03+0.26°
CIE b’ 14.00+0.16° 14.56+0.18° 15.48+0.20° 16.65+0.53°

All values are mean+SD.

*d Mean in the same row with different letters are significantly different (p<0.05).
*A. dioicus: Aruncus dioicus var. kamtschaticus (Maxim.) H. Hara.

et al., 2018; Jung et al., 2002). TSt SAIE9] A4} g0l AAE YUtA o7 HrE 7H4A7|1,
HAES F7FAZIT (Choe and Kim, 2019). o|2{3t AT Hol w750 < 7R 71313
=5 AAAY] MBSk w7l o] Ald 1-5-0] o] §akS Fro] o] F717 o]Fof

M o
i)
1o
)

N
N

0.

Fom, 71d 9] ML 7tHof 2JSt maillard reaction 2 Z7151 1L, w750t
o] S7Hetoll me AriARl A FFe| FAag QI8 P glo] FAT AOE Alm

r
e

188, B4H

Table 4= /ST 2T 7Y 721 £ 241719 71Eped) Hapghs YeERfol 7Hds
&2 ST FLE AR ARF7E 77 ATl e folH o E9tom, 3% ATt
T2 Aeto] Hlg) 7P =2 2k UERRQITH (p<0.05). Choi 5 (2015)9] AollAs =8 HElo]
U AoPHRE A7 712 Al 2] Z3s e o] Ao AES Wil 71daao] SR
oL Harsto] 2 et RARE AVNE UERHSICE TRt 95 w1 wEo] Holdfrt Snet
UE H7RE elA JtE A7RE ARlTE0] 71Ee8o] S7RITAL SISiTt (Kim, 2018). of2fgt
2 Hot s RS SAEC] A7tk =Tl B AoldRE s 7idarao] 571
shaL, SARES] AR Al ARFS £4Z E9] A0l w2 AlFS] Aol ThssiaL Ak,

HpE2 A5l Aok 24, 47, @2 59 2214 A=l heigle W Asel Rkl e

Table 4. Cooking yield and water holding capacity (WHC) of emulsion-type pork sausage formulated with various levels of A. dioicus powder

Traits (%)

*A. dioicus powder (%)

0 1 2 3
Cooking yield 78.58+0.41° 80.13+0.89° 79.76+0.39° 82.75+0.93*
WHC 84.95+0.04° 87.99+1.65" 88.83+1.09° 89.46+0.67"

All values are mean+SD.

*“ Mean in the same row with different letters are significantly different (p<0.05).
"A. dioicus: Aruncus dioicus var. kamtschaticus (Maxim.) H. Hara.
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TFES FAsE ™ot} (Choi ef al., 2009). B3 w50t £8-2 F71eE A7t 73471
A2l Hlsh folA oz w2 ghe EATH (p<0.05). Aoldf= 71 Al BHB gele B0k
E148 74 glos, o] EAIER: STt e 22 tRl Bas saade /1Y F
THO] MEE AAAZIY (Garcia-Garcia and Totosaus, 2008; Zaini ef al., 2020). 2413 =8 SA=
off uld AoldE F7FIE Aloll B42o] Eobfith= Havt QloH (Choi er al., 2008), Hil7|
selo] Wit Az AS 7R AFollMe Aold Rt ElE 7HEske 5% e Bt Ead
o] Z7I3tItkal 3F9ict (Talukder and Sharma, 2010). WetA] 2lo]d-G-E A3t E/hsut Bt
ke SAIRY Bapde P, AR A, 223, 712249 70l 3-8 4= k& Aol
2kl e

QalerEy

Fig 1& e7j50t B0 /1 9359 B 2449 $311348 e Tdolck Aol
L SAE o] 423t 5T, 02 2T U BRI os) 2gslo] SReleh REAE 44
Uk oA SUek (Lee of al., 2008). RIRVYY SR fRele et BTG 3% B
Aej77k 27 Aekpol vls) ROlHOR Hkom (p<005), wsTt R 1%} 2% BN
el 3% A/ Aok RoH9 Aol Kol UtoLt WolAls AFE ehhgirh Aol
HRE SETH$A2E, ole T 9 EEYEc] ) Asie Sl do] SRSl Fleku 7}
Q8L F7MIA BT AY B 52 FYAIT LeIA Ik (Cofiades e al, 2008; Lee
et al., 2008). HoldS TFo] £& ke v UL B 2] AR Ao S
Ao] £AS TR HFle] B AT G5 ZHE BT (Choi ef al, 2019). O] Hop
e 2] TR HoldR7 414 el £ L AT Fte] RAFINL FYAA
glom, SARE A2 Al 3% o199 Hs BT AR Gt 48t e 2gES A
A AEe] HIHE ol Aolehn Amer

TBARS
w5 2EE AR 728 =5 2R A 57 A3k Fig. 20 YERSIth A1
Abflies w7heTh S IR ARlat A7t Al wis) fojdos W g YERlT

B Water exudative (%) @Fat exudative (%)

ab

20

ab

Water exudative (%)
Fat exudative (%)

0 1 2

A. dioicus powder (%)

Fig. 1. Emulsion stabillity of emulsion-type pork sausage formulated with various levels of A.
dioicus powder. **Mean in the same bars with different letters are significantly different (p<0.05).
A. dioicus: Aruncus dioicus var. kamtschaticus (Maxim.) H. Hara.



SUE FHE0 I ME R =] MY BH &Y

2.50

L
=)
S

—
wn
(=

<
W
S

TBARS (mg MDA/kg)

o
=
S

b
. i |
1 2 3
A. dioicus powder (%)
Fig. 2. Thiobarbituric acid reactive substance of emulsion-type pork sausage formulated with

various levels of A. dioicus powder. “*Mean in the same bars with different letters are significantly
different (p<0.05). A. dioicus: Aruncus dioicus var. kamtschaticus (Maxim.) H. Hara.

(p<0.05). o= 50} SRt HE SIHE©] free radicaldt A5l oHYskE FPTLZRE oF
o] free radicale AASH= FALSE AfoA] 71915t Ao & ALFET} (Park et al., 2017; Soobrattee
et al., 2011). ERHES TR WS FE2ES BAlES] 7R Aol AR e} Zha
staom, =530l ZetEolt Y EejisS et Sihs FEES 7o A9 A
7} BAERIT T HEo] B A3l GARE A7 HYth (Choi ef al., 2015; Yang ef al., 2011).
olgfgt A= Hof st 58S AW wASH £E9 Hrke AR A AlE JAAL
& 93, AR A EA S T o Qloky Az

(o]
=

=
FO

£ ATE GBAZT LA BRS G5 £5 AAA] Brkee] tet B vXs
L TSI ST e A7} o] ool ule B §k 7lg4e W Baeo)
F7RIAOH, A T, pH, RBRTIAY 4 - e, AP ST SEALI T
&7 T WIS 1S VAR eRe} 89 o) FIRIBYE S 5 W1
ol A% A A 24 2 o8 X*‘id o] ARS EBY 4 9lom], PR P2 A
X Sl S Eok @ SEREVE ML S L EE R FVEBE s
o) gl 7l BREA 18 Pg % 9l Foleka zErh
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