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LI Shuchang'?, HUANG Shiyang', FANG Zehao', WU Lihong', SHI Junxian', CHEN Yanling', YAO Tianli',

LONG Jiaoli'?, CAO Yuanyuan'?, JIANG Aimin"*"
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Abstract: The sensory evaluation method of fuzzy mathematics was used to study the effect of adding 0.25%~1%

Chaoshan Artemisia argyi on the senses of pork balls. At the same time, the effect on the texture characteristics and

antioxidant capacity of pork balls was also analyzed. According to the judgment of the fuzzy mathematical model, 84%

reviewers thought the comprehensive sensory score was the best (4.18 points) when the addition amount of Artemisia argyi

was 0.75%. When the adding amount of Artemisia argyi increased to 1%, the TPA hardness, TPA chewiness and puncture

breaking force of meatballs significantly decreased first and then increased (P<0.05). L* and a" values of meatballs reduced

significantly, b* values of meatballs increased significantly (P<0.05). ABTS radical scavenging activity were significantly
enhanced from 28.37% to 60.48% (P<0.05), and the total reducing power were significantly enhanced from 0.28 to 0.40
(P<0.05). When the adding amount of Artemisia argyi reached 0.75%, DPPH radical scavenging activity were significantly

enhanced from 21.36% to 90.49% (P<0.05). Generally, when the addition amount of Artemisia argyi was 0.75%, it could

not only improve the texture and sensory quality of meatballs, but also significantly improve its antioxidant properties. The

research would provide a certain theoretical basis for the development of Artemisia argyi meatballs products.
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XUBE 22 BRIl A ALFTIRPL S S HL)
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1.2 SWHE

1.2.1 3CEAEEE SR BRATRT Bk, o
SRR, ARG BB K TN 3~5 g /NIRAT, 100 °C
KIS 1 min, BRI KESEN . BT WA,
BTFHFE T 50 °C &4 T4 8 h, [ FH 25l
B TR S 3 H S min, It 50 Hf, FH A 48y
) Y N T

1.22 XHERBOURMIHI % SHZHEHBEESEP 07
W, BRI . BGE SR 1:20(w/v) I LBl 5
FEABKIRA, 1398 30 min, Z RS S0k EH] 20 min,
JH 200 B 3EAR L UE, Y€MW T 5000 r/min 2514 F &0
20 min, WEE P, BLAasWds 2R — 02—,
P RP SRy SRR B
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1232 #MEZEL S REP W4 RALGETZ,
e, vkl YedRfES2a 6 h PIAYHT S IR S R
25 SRR R TIALBE: 1% R SIS AR, SR e VIBGE T HAS
S 6 mm MR RPLFLIR I, Ll G TRAE 4 °C 1Y
(RIS 25 FH s FTIRZLAL: T Semie iy R BE (R AT 3K
HLHR, Bshndikbim 1 74T 3R 2Lk, oA AN [RIZE BEs i
ASTE] B A8 Jo i ) 3 s B AL | A FLAR e S
FTHIL, EEERIRERN 3 om 224, KA AL
B AR KAE B, PRSI

1.2.4 SCEGTEIT RIALIEREECTT: JEA 1 kg, FBLL
TR Y BT, B 1.4%, BRES 1.4%, F oK IEH
1.4%, 345 0.7%, VK 10%. FEREFEL Ty A93ERE_ A
DUy, XHELH (C): vK 10%; 55 1 4H(G1): vk
10%+3E BEHF 0.25%; 5 2 4H(G2): 7K 10%+ 35 FKy
0.5%; 55 3 4H(G3): VK 10%+3 F By 0.75%; 55 4 20
(G4): VK 10%+ L FHRY 1%; 55 5 H(G5): 7K 10% (3L
BLERHUR AR GE T L) 5 55 6 4H(G6): 7K 10%+ 0.02%
2,6- BT FEXF B 2K By FF 2% ( Butylated Hydroxy
Toluene, BHT), BHT {AE ATEH A ALBTEALTE 1419
BHPAEXT BB LH, XTEE | A AR AR 45 SR I A = A 5
i, 5 G6 AN LB a RANAEP LA LR s Fa H o B
55 5 HAMAVKE AT R IR FHZE K .
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Table 1 Sensory evaluation criteria of meatballs
HH Vo IHE(T)
hEs A, W, G5 4~5
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LR EME, AL 1

BT, DRI ZOT, MR ER 4-5
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At el R 2-3
BB, R R TR 5 WL,

TR Y !

Tl 45

i T LR 2~3
BEIEPER, T !

WELA, A GRS S TR 4s

Wk B A R R R 23
WRIE ARG, TR AL S T, A Rk

SO RN, T 45

BT SR RS, RN BT 23
SOt — i, RS |

1.2.6 BUMBCERE I T SHZARHEBEN,
FLAEAESENS | ERTERAEDY ik, AR

1.2.6.1 [RZFEMHEL  PEH 5353 FIXT R FUEE &L 1Y
e (X)L B (X,)  BETE(X,) . B (X)L Sk
22 (X)X H AN E RREIE TIESy, 15 BRE S
RFEAE R X=(X,, X,, X5, Xy, X5) o

1.2.6.2 PEESEAEST B WAL PRS0
F5 (V) BRAF(V,) | 822 (Vy), 15 38IFESE V=(V,,
V,, V3i)o LA 5 Gttt BYE P ES S 4~5 S h ik
75, 4957 2~3 43 R RAT, 1953 1 4 s

1.2.6.3 AELEMWHIE 5200 R ALE SRR
TSR PR PR MEPE . AR BT R,
>R FH sl P g v A5 B AL E 4E 1=(0.2, 0.2, 0.2, 0.2,
0.2) X 1 R B 43 B A (e | st . E i . E MR |
VAT RERZ I

1.2.6.4 FUHISEMERIRASL 35 10 MUREFEE AR
PEEAE V XTSRS BT PR, et 45 3 hn T
IS PPE BT 2 L 2%, Pl 2R v 45 B0 L R(H
(R=10), DAZRAF 5 DHZEXT 3 WIFERISRIERE A, $%
A2 A THES RAS SRR AR . AR AOR A% e [ 3,
ISBOR] SC RV EE Y=LA. N TR ZirHss
AL, BRI E PR FE PRI PE S S 1N 53
B B i v [ E A PP R IR A 0] i D=(4.5,2.5, 1),
TR DG R PPN AL ST R A 0] & (1) 5% 25 A SR RN A
FIFMAZE 51745, B H=YD".

1.2.7 ZCRPIALEFERIE B PLY) TR
ML, FHARE TE S5 2 25400 52 3 PR AL LB (S EE(ED)
aME (LT E, (R R 4 580, (RN
[l &g te) Al o8 (o R, IEARL 3N B (0 fi 17 25 €0, 171
(HFRB SRR ) .
1.2.8 IR BERUASFR I E S g g Y
M, BEAEIE R . AR S I S iR R AR I 0 &
SR 50 mm SPAREEF TR SR, A i
EPPATHE FEIZERR, Bi7 1k /K 028 RS mm s g as . Il
IS BAEN 1% %5 0.1 Hz; bR PEE 1 mm;
WREELL 2 °C/min M 20 °C F+Z 80 C.
1.2.9 kg RAUTAIET ST R TAXT
plus B TTAG AL BTG F 43 Bris i 2E g ik ger s 2 Ff
ST T
1.2.9.1 JEAIHRIESIHTE: W SRS 25 B 450
SEAR AR R AR, BKAEIS . BTAA I TE S AT
¥ (texture profile analysis, TPA){E S5 e FH P/50
Bk, BEALCN EAR 3 em, B 15 mm ISCIR, G2 2%
142R: I HTEEZR 1.00 mm/s; MR R 5.00 mm/s;
JEHR 5.00 mm/s; JEAEREE 60%; 2 KR4 2 ] 5%
FABT] 5 s; il & 2580 (1 35 k& ) 5.0 go SEIESHT
J1 5 -f (8] #i £8 35 45 18 B2 ( Hardness, HN) | 75§14
( Springiness, SN) F11 I 1§} 4z ( Chewiness, CN) 3 4>
TPA %5,
1.2.9.2 ZEHIMERTE 2 KIS BA SN, BKE
&2 RIS E S50 B P/S 83k, BRI CN E
12 3 cm, JEEE 25 mm WIENERIR, W 25442k - IR
B 2 1.00 mm/s; P32l 3 2 1.00 mm/s; M J5 3E =
10.00 mm/s; MG 2 A 20.00 mmy; filh &2 28580 [ 3
fih& 71 5.0 go WL SHT S - A TR] 2R AR S 0 2R
(Breaking force, BF)Z%{
1.2.10 ZCHRGLPTEALHEI I E
1.2.10.1 ABTS [ HZEWERIEHEMIE  HRYE
Mk [32] HBEUTTEAEHAT R HERERRFREL 10 g FEA, IDA
50 mL Z B, Y5 2 min, F 50 °C {HiEIE? 1 h, iF
VRIS . KRR RS 4 f5 /55 ABTS W%
1:4 b 2501 G, RS NV 6 min, Il 2 H7E
734 nm ZLAYISGREE
R(%) = % x 100

0

= (D

HH1: R 8 ABTS H HIETHRZE, %; Ay T
ABTS IFW IO ; Ag RoORFEIR S ABTS IR G
WL
1.2.10.2 DPPH H H ZEWEBRIGEHEIE  AR¥E S
Mk [33] AT IEAE RN  HEFIFRE 10 g BE 5,
A 50 mL Z. %, ¥ 5 2 min, T 50 °C {HIEIR % o5
1 h, 3 3B HCEW . B 2 mL FEMES 2 mL ¥R N
0.1 mmol/L 1) DPPH ¥ ¥ Fn43 1R &, FE I hilc &
30 min, EHTE 517 nm ARG
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1 R 78 DPPH H HI B BRA, %; A R
2 mL DPPH W5 2 mL ZEME/K G ; A, TR
2 mL FE9 5 2 mL DPPH ¥ B9 OGRE s A R
2 mL BERS 2 mL JG/K ZEERIWGREE
1.2.10.3  BUAJE I RGINE  ARYESCER [28] 97T L
ERCUNR : MERRFREL 10 g BE4h, DA 50 mL 21, ¥4
Jit 2 min, T 50 °C {HIRIRG#% 1 h, U85 BOUER .
B 1 mL FEW, A 2.5 mL pH 4 6.6 14 0.2 moL/L
WEMe 4N 2 rh ik A1 2.5 mL 0.1% a4, IRS G T
50 °C B 20 min., HA 2.5 mL B4 50N 10%
R ORI, FEAHRA )5 F 5000 r/min 2544 FE
> 10mine HX 2.5 mL _EIHA. 2.5 mL Z€#/KF1 2.5 mL
LSO 0.1% SRR G, ¥ 10 min, W
TE 700 nm AR YIESERE (Ay) o WIERE (A B R R
A s
1.3 HIELIE

A SLBG I E A IR, 41 Excel 2019 #1744
P12 K Origin 2021b YER], S2B6&E DL SE B AR
#E2Z (Mean+SD) 375, SR H SPSS 20.0 #f 47 W
FEHEZE ST, P<0.05 o HA B M2E 5, P>0.05
FORTCWFEEZESR
2 FR57Hh
2.1 RMBFEERE TN

ARBFFEIEEC T 5 WURE FabR (L3 30 e
PR BRI BRI RS2 B XA LH I TIERE, PEAE
LEIRINE 1 s BIN3CE T, 3G
0.75% B}, PRIALI A n] 3232 BEAS 43 B s, BRI Y
FLEA RAFBIEPE . bk, BB T DL A R,
R F IR AR AR R FNIE N . B RSEY)
JREEIRSR ALY, W T T A U4 A S B SO R )
g n, RN T PSRRI I BRI, B TRiE
252, WEINEN 0.25%. 0.5%. 1% 1R ALZE 5]
JEARTT 22 FEAS A IR, X I B P B s I
L2 mad A BRI T PR ALEEAAR Y ORGSR, X
Mt A r=A T —E MR . Z55RFEH, FEE RN
WO, PYALAINETE R SRS T, B3 s
S SEREEERRAK R AL MGE T, (AR R /N,

I"I:EIEEAO

1 BRSSO P AURE TR
Fig.1 Effect of adding amount of Artemisia argyi on sensory
quality of meatballs

10 ZBCEVFRE SUA 6 LHAE SR LAY (| o
P B ERRFLESIATTHEZ I 5 DNRRVE 78—
PEAT, XF A SE SO AT T O ULER 20 iR 2 )
N, 6 LA XTI, SRR -G53 51 A -

09 0.1 0 03 07 0
09 0.1 0 0.8 02 0
A=l1 0 0| A=[09 01 0
1 0 0 04 06 0
08 02 0 06 04 0
08 02 0 08 02 0
08 02 0 09 0.1 0
A;=[05 05 0| A,=[09 01 0
05 05 0 09 0.1 0
08 02 0 07 03 0
05 05 0 05 05 0
08 02 0 09 0.1 0
As=[09 01 0| A=|08 02 0
04 06 0 06 04 0
05 05 0 07 03 0
Y, =LxA, =(02, 0.2, 02, 02, 0.2)x
09 0.1 0
09 0.1 0
1 0 0[=(0.92, 008, 0)
1 0 0
08 02 0

A BT 20, BN ZE B g LH S, 4H ) G3 A 84%

2 WALREEE SR

Table 2 Vote distribution of sensory evaluation of meatballs

- X, BPEX, fatkx, WX, SRR HEAZ FEX
- ViEE VR Vi ViItEE VLRI ViEE VIIEE VR V% VIIRE VLRE ViEXE  VIEE VLRI ViERE
C 9 1 0 9 1 0 10 0 0 10 0 0 8 2 0
Gl 3 7 0 8 2 0 9 1 0 4 6 0 6 4 0
G2 8 2 0 8 2 0 5 5 0 5 5 0 8 2 0
G3 8 2 0 9 1 0 9 1 0 9 1 0 7 3 0
G4 5 5 0 8 2 0 9 1 0 4 6 0 5 5 0
G5 5 5 0 9 1 0 8 2 0 6 4 0 7 3 0

YV 5 (4-590): Vs RAF(2-353); Vs B2 (190
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PECE VFE BRI TS, 16% A R AF. [ BEAT14,
HABLHBIER G PEOT A R WAL 3, FEHIVERE S SR I
HROPATIEI LI 2, Hrp e SRR A ik die R 2 51 ml
UCNAERSH R S BT fE

#3 GEENRIL
Table 3 Results of comprehensive evaluation
Y; RO RPN 4R Za15 (1) i 2
Y (0.92,0.08,0) 4.34
Y, (0.60, 0.40, 0) 3.70 5
Yo (0.68,0.32,0) 3.86 3
Ygs (0.84,0.16,0) 4.18 1
You (0.62,0.38,0) 3.74 4
Ygs (0.70,0.30, 0) 3.90 2
CfFFEmE  ([OO RIFREE
100 | =
18%1 16%
%0l o P2 A 8% 30%
—_ rd N, |
< 60 L = "-\
X
= a0 | 24 kave )
i 0% P3% 2%
20
0
C Gl G2 G3 G4 G5
215
K2 WALEIIET . RS2 m s

Fig.2 Outstanding, good and bad membership frequency of
meatballs

R 3 & 2 715, SR EIE N 0.75% Y4
Sl G3 L5 K@ At i D 84%, AT SRR A%y
16%; ZH %1 G5. G2. G4. G1 1L 75 55 @ 4 SR Yk I
G, 4350k 70%. 68%. 62%. 60%, BLU{-3H & 454y
FH 30%. 32%. 38%. 40%., ZEIRFH, KEIHE
P A GRS G3 BYRILER B SS, Bvin] 122
B, AR Ly E A et . HAT S R 3L
BRI . BRI, 415 G3 BYLESIECE PR B
A3, X SE RS IR 0.75% -
22 @BF

B BB (LA B IR R T B RO S e
PEo 3 49 LMECGEREE) . o E(LLREE) A b E (3
BEED S5 RS, RS INZCH AL LY a" . b EST5)
Sk 76.85. 0.56 Fll 12.26. [ X W IS a8,

4 RS RS R IR

Table 4 Effect of Artemisia argyi on color of meatballs

215 L a b
76.85£0.65° 0.560.08" 12.260.3%
Gl 65.73+1.16° —0.23£0.12° 11.93+0.23°
G2 64.01+0.59* —2.06+0.31¢ 12.25+0.49%
G3 63.12+0.95¢ —1.78+0.36° 13.384+0.45°
G4 60.34+0.94° —2.81£0.16° 12.51+0.25"
G5 70.72+0.52° 0.75+0.09* 13.78+0.48"

TE: RISVEUE LA AR FRERIR 2257 i35 (P<0.05) .

LYEF a {2 3 B (P<0.05), OB R & A7
RIRFEWI R, Rl Ear (R O, [N S E
ARG | ZLJEAE AR Sy B ] 2 (0 . BB S T

e — R MM A R TR B
23 XENARSESRE AR

A HASRRE ] ARAE NG R P LR AT 4 2R
FPERR R AEf . AR 3 AT, AS TR 3E R as & i 1
BEAAR = HAAREA L (G FETHIR AL R vh HoA AH R 9 AR
LA . THE SRR : AERERELFE 20~32 C JEFEIN
JINVEE_EFE, 7E 32~56 °C LI R, =R El—4
We/IME., B S FE 56~80 °C ik _ET|, a5 3 K AfH -
TE 20~32 °C WAlE] GH_ LT+, WU BrRBEE H R S5
FBT ARSI F IR, S5 BT kG A Ge ARt & A=
R YT . A IE I A s K AVE L, i RERL R G'Y
B Z5 A AR T )7 SRASIRES A T A, 58
e BEFREI N, FHR AR EA B E A A BE T i
ARIRPESEERS . TE 32~56 °C W8] G'{H FFIFTE 56 C
TR EN DX I PG e, 3302 R LR AR (1 e B e 2 e T
A, 15 I e 4 2 P B D 65 Sl A SR B S BT S 3
Mo 56~80 °C HAlH] GEIRBRIEINI-ZHEa T,
FEHFACEE LSS A, PR BE MRS R ) 155 e 25 A 5
ARy B A TP T I S 4ER 2R BRI LSRR, A
FUIN T A% O FERE B R AL R TR A s 5
BEIE, BN/ G 3RS LR 2 BRI A i, (HL
B A SRS I (AR, PR B BRI i A REAS Sy
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