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Processing Condition Optimization and in vitro Antioxidant Activity of Tea Flower Pork Jerky
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Abstract: The processing conditions of tea flower pork jerky were optimized, and the antioxidant activity in vi-
tro of tea flower pork jerky was measured. With the texture properties and sensory score of tea flower pork jerky
as indicators, single factor tests were conducted to study the effects of five factors: the addition amount of tea
pollen, pickling temperature, pickling time, baking temperature, and baking time. The processing conditions
were optimized by response surface methodology as the tea pollen addition amount of 5.7% and baking at
180 °C for 23 min. The tea flower pork jerky produced under these conditions had the hardness of (216.32+
3.21) N, elasticity of (1.81+0.03) mm, and the sensory score of 89.39+1.02. The DPPH free radical scaveng-
ing rate, hydroxyl free radical scavenging rate, and reducing power of tea flower pork jerky were significantly
higher than those of common pork jerky at the same concentration. The half maximal inhibitory concentrations
(ICs) of tea flower pork jerky against DPPH and hydroxyl free radicals were 2.98 mg/mL and 127 mg/mL, re-

spectively. In summary, tea pollen can enhance the antioxidant activity of pork jerky.
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Table 1 Sensory evaluation criteria for tea flower pork jerky
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Table 2 Design of single factor tests of processing conditions of

tea flower pork jerky
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Table 3 Factors and levels of response surface tests

M
K —— o e ; N
AZWIER A INEL/% B RHGILEE/C € KEERTTA] /min
-1 4 160 21
0 6 180 23
1 8 200 25

TR 7 TR A3 AT T K AR AL PRI Y 3 RS D s
K Hassan J7iEIH—46 0 0~1 Z B {E13-141,
PR M 58 32 A a8 T ICIEL A /N R | B R T
5 2 A FEbRIE T HUE R BT, X HR ) Hassan 777
BEATRCAAIORAT D i F Dy, AT
d —d.

— ma; i
Dmin_ d X_ d

max min

A s d A B LR SR I A5 0 R B LS 5 o MR

5 20 B B A AR i SIS P S /M
d—d_.

Qo dy

A 2 d; A BRI A5 1 P R T LA
i TR ZH 1 BB B VA3 e KA 5 d i PRI ZH
sk A e/ IME

Z: MR 4 1 AE DS T3 B AR AL PRI IR %) At i
PE JBCE DA A 430 B BN 0.3.0.3.0.4 AR 45 T =0
TR SRR SR FURCE PR A R AE Y

Y =Dyt X0.3 + D,y X0.3 + D, X 0.4

K2 Dot A FE ) Dyins Dot A IRVE T Do
Dy WEEE VP D oo
1.3.7 AR ARG ML SR AL 1 1 0

Z IR0 T ik R EIE . DLZRIR K AE
PR R, MERFREL 10.0 gORS B 2 0.000 1 g) A1 3
Pk 52 9 L i 2 YRR T B PR IFRE &, AL 50 mL 5551, 76
ELOHL R (10 000 r/min, 2 min) 5, T 50 CHY 451
R A B L 30 min, ¥ 515 FEFIE A 2 200 mL
Ttk A5 P AR BBORK (50 me/mL) , F T P A& A7 48
A TSI A
1.3.7.1 A% DPPH [ H 3375 5 5 A4 I 5

Z M Yamaguchi 557 71k JFRMEE M. DLZE
VR AR S i R0, o PR R 4 B TR D G 1.25.2.50.,3.75 .
5.00.6.25 mg/mL [, 76 1.0 mL A [R]HE 2 AR A
WA 3.0 mL DPPH ¥, 4R )a , IR T
WG 0.5 h, oK ZEEPZE, F 517 nm ZbI 2 '
JE, BIRE G IOERE A5 1.0 mL Z& KA AR5 5 DPPH
W LRE , Has AR IR L Ags 3.0 mL JG/K & BEAC RS
DPPH W 5 UL, SRR S AR X RRZH A, [
) 7 255 B4 26 R RT3 38 A I DPPHL I Fl 338 R R
(D, %) , a5 AT,
Ag— A, + A,

0

A FORES FIXT BRI s A, Fon At dh a4l
PG RE 5 Ay Form B A X BRZH A IR OGS
1.3.7.2 PAFRXTER A b 808 B 0

Z RIS R AE O T RS M8, DAZRIRK
AV A PRI B SRR IE 1 B2 10.,20,30.,40,50 mg/mlL
BV IR, FEIRAE PRI 2 mLL B AR E5 2% /b . 1 mL
0.75 mmol/L 48 & FEVE W . 1 mL 0.75 mmol/L i i 3
BRISW, 70 IR 5 A 1 mL AS [R) e FERE S i, e
JEIMA 1 mL 0.1% UK, FE2) 5 T 37 CRTEIRK G
B Ay N 1 h J5 L, 7E 510 nm Ab 0 Lg% B B
FIRE SR G Ay F 2 mL ZEAEAK AR 1 mL BE SR
WA 1 mL 0.1% UK, ARG Ags T 1 mL 2510
AACERE AT, MU Aye TRV 22 2SH4 48 1A il

Dmax =

D= x 100



2024 410 A
HFasEE 1MW

RattaSHR

B RKAR

124

58 A A 2 A R SRR R (0,%) , A AR
wmr.

A, -4,
= X 1
0 00

0 2
A, FORFES AL OCE 5 A, FR B0 24
TR Ag TR ARG A WO
1.3.7.3 A JEERE 7 0
Z M8 Uluata S5 73 IR RS MR 2. LAZEIRK
S R B RO B ) % 10.20,30,40 .50 mg/ml.
PRI, 7E IV 2 A 2.5 mL pH6.6 O ERR 2% uh
FEWCFN 2.5 mL 1% SRS IR AT E N 2.5 mL
) e BE B ARE SRR, T 50 CROTEIRZK I8 8 5500 I
N 20 min, KIS R G, 28R A, AR AW P In A
2.5 mL 10% M) =& LR, 553 )5 7 000 t/min
B0 10 min, BCETHW 2.5 mL T4, B 2.5 mL
ZEABKA 0.5 mL 0.1% =S LB, I 10 min 5,
TE 700 nm K Ab I S FLIOR R B AR SR AL A

2.5 mL ZE IR K AL S, S A U IR Ao ] I
S A5 AN A8 PR RN 7 38 TR I ) 3 D RE T (X)L TR A S
mr,
X=4,-A4A,

1.4 BdEsrHr

Fr A g 2 /D3T3 I, R Design-Expert 12.0
Ay ma AL . {8 Microsoft Office Excel 34
XA A T AL B AR 224007, IR IR 45 SRR
YIE AR E 25 3R , i SPSS #4725 5% B & Pk oy
HrFl 1Cso 118, ] Origin 2018 %1447 KT 22161

2 ER55H
2.1 ZEWAE RN T 2 s R Rl
201 SRR TR 0 X A A PR R I A R
(1) 5% ]

AR S I 2 X6 PR Il A R P BB T 52
M 4 4 FioR .

R4 FRIEMIRINE XS A AR R BT S B0

Table 4 Effects of tea pollen addition amount on texture properties and sensory score of pork jerky

ZM LRI JERA A
it/ % T /N B /mm PP JBE BN i 5 WL /m ) -
2 271.48+3.99¢ 1.73+0.03 0.79+0.05* 214.42+4.332 0.74+0.06* 402.38+4.10* 75.32+1.87¢
4 254.55+6.19" 1.69+0.11:> 0.78+0.032 181.34+3.04" 0.72+0.04* 320.42+4.27" 84.56+2.03"
6 222.71+4.85¢ 1.70+0.10:> 0.79+0.01¢ 177.42+6.02" 0.70+0.04* 290.38+4.40° 88.76+1.92
8 209.34+4.771 1.52+0.05" 0.79+0.042 170.88+4.03¢ 0.65+0.05* 259.99+3.76¢ 69.72+1.75¢
10 183.18+3.01°¢ 1.24+0.07¢ 0.70+0.06* 156.66+2.991 0.56+0.06" 203.95+5.48¢ 60.38+1.32¢

T - RIS [ NE R OR ) — 3815 28 5 .35 (P<0.05)
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Table 5 Effects of pickling temperature on texture properties and sensory score of pork jerky
A b I
HErC /N St /mm REE: RN Il 5 FL I /n) B
0~4 224.57+2.97* 1.74+0.03¢ 0.81+0.03¢ 203.51+3.43¢ 0.76+0.03¢ 285.16+4.21¢ 87.93+1.36*
4~8 222.63+3.20° 1.70+0.03* 0.77+0.04 204.19+2.98¢ 0.75+0.04¢ 283.44+3.86° 86.25+2.09*
8~12 216.46+3.51 1.71+0.02* 0.73+0.03* 198.76+3.21¢ 0.74+0.02¢ 278.76+3.03% 85.38+2.11*
12~16 215.28+4.09" 1.65+0.05" 0.72+0.04" 200.43+2.59¢ 0.70+0.03* 271.36+2.88" 84.75+1.91%
16~20 217.31£3.69* 1.43+0.03¢ 0.73£0.02 199.34+3.03¢ 0.63+0.04" 277.36+3.03% 85.29+1.32¢

T RIS RN TR R — 18R 2257 8.3 (P<0.05)
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PRI BRI LGS T A R H 3 nT REE X A ) i
JRE T 7 PO B 22 , el DAY R 01 i o e A AR A A
PAUIRAE O~4 “CAMR I JHE ) 26 4°F T J B 3 20 a5 s, AN (R JiE
il ek JBE 8] 255 WY A6 PR IR B9 B B PP O R S . R
SRR W G ol YL X e £ B SRR S AR
W R T L 110 T v R PP B T R A, e 1
FEREHIREE N 4 °Co W BRI 5T A B, R 0

o AR SR TR R A 40 JUL PR 2 ) 3 A
R4 Fh A= Ak s iy ) B2 [RI iR e 20 9l S A K
ZHHMMER, 28 L I HIELEE hy 0~4 “CHY, 25 A6 A I
1) i SO R A
2.1.3 MR B X AR L PRI S5 A e B 5 T
I ST EF [ X %0 6 PR A R R B 17 1) 5%
i in e 6 FrR .
12 6 T, AN [ S ] Ao (i) XoF 25 RS A R) S 100 i

R 6 I B3 P A AR I A R B TR S RO RS0

Table 6 Effects of pickling time on texture properties and sensory score of pork jerky

ﬂ@ﬁﬁuuﬁ ‘ ﬁﬁm%ﬁ‘ A [
[E]/h fifi /N bt /mm N B JBe BN ml 5Pk MELIEG1: /)
1 270.31+3.342 0.95+0.05°¢ 0.74+0.04¢ 210.56+2.88* 0.63+0.03* 387.35+4.11* 77.13+1.57¢
2 258.38+3.50" 1.01+0.04¢ 0.71+0.04° 189.55+3.41" 0.68+0.02° 335.96+3.86 82.65+1.86"
3 228.36+2.97¢ 1.74+0.06° 0.77+0.03 176.32+3.05¢ 0.74+0.04 287.45+3.36¢ 89.38+2.01°
4 210.24+3.67¢ 1.28+0.10 0.73+0.02° 170.68+2.76" 0.63+0.09 252.64+3.67° 85.34+1.25
5 243.14£4.03¢ 1.21£0.03" 0.72+0.06" 183.4424.03 0.63+0.03" 311.83+4.67¢ 80.01+1.38

T : [RSNGB R [ — AR 28 5 .35 (P<0.05)
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bR SO A 0 N o A 2 9 o i B 1 o R
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3 h B PRI A e g o) s TR 2 T A 56 254 o s [
3 ho B, PR A SR d A BRI A AR O 3 h i, S
W R A1) i 0 %) A2 4 B S8 BB AU, 3K mT B A T i 0 o)
RN A2, VAR 1 6 28 R 3 4, i PR T s 1
AN 1T 1 3 UL P R BT T A v R kA
R A, TR SR TR, TR BRI S SRR, i
s T %o PRl 174 1 R LA T Y e s T T i 5 )RS
JE R T R TR A0, A PR LR | L )
P2, HAKIS A IR 45 B A —H, B R

TR A [0 A2 P 52 i ol FsF ) F78) 5 W) S 3 S 8 2 AL
VR Y o) P[] 71 0 A< S AP B8, 3T g 2 [ A
JHE ) S A0 A ) T R MR G O, BT i 2 TS
b T RS IS 1 R (4 7K o3 2 B T B, R BURE
BHPEFINE AR A

JitE 1 s 1) A 1~3 B SR P 5 I s ) 2 O
AL 2, MEHIIHE] Ay 3 b BsF, SR8 A8 PR i 10 B B P
4 89.38+2.01, #3d 3 h i JEEES WE TR R
FLEFRORIE ST FEH | Bt 25 T o R B] 0 4iE K, T4 2 1A 1 JR
HIEA NG BEAR 33X 5 A0 1B 58 25 SR AR —
o R S PRI T A — AN B EA Y, RE A A I
SEITE L () C RN AU o I s [ et A2 52 i R R
O (1 B L PR 2R T A PR AN IS PR 1 o P 9B 3
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2024 410 A
HFasEE 1MW

RattaSHR

B RKAR

126

6] 3 b BF, 2 46 PR B A B ) it 5

2.1.4 R TR X 2R AR A PR I SR e R )
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WA 7 B .

P 7 TR A ) A 52 0 L 1 e % 05 T 174
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Table 7 Effects of baking temperature on texture properties and sensory score of pork jerky

S i

ok in

ks : - - RIS
i BN it fnm WK BeBHHEN b LR HE )
140 189.13+4.65¢ 1.16+0.06° 0.75+0.02 140.23+3.454 0.60+0.06" 176.92+2.55¢ 70.21+2.03¢
160 214.51+3.28" 1.44+0.03" 0.77+0.02¢ 165.82+4.33¢ 0.62+0.04" 244.41+4.08¢ 79.13+2.12%
180 220.86+5.31° 1.58+0.05* 0.77+0.02¢ 178.01+4.55" 0.76+0.09¢ 270.20+4.21" 88.75+1.35¢
200 264.03+5.13¢ 1.60+0.08* 0.80+0.02¢ 284.93+2.53¢ 0.60+0.04" 388.25+4.51¢ 80.38+1.66"
220 143.45+3.761 1.53+0.03 0.71+0.02" 105.07+1.11¢ 0.50+0.04" 155.85+5.34¢ 65.32+1.424

T RIS R NE R FOR [ — 3845 22 53 8.3 (P<0.05)

SRR B I A K S A, T R R
AR K ME IR T, MR R IR B IR 220 “CIE, B TR
T BE o v P A e e PR ol R T i — 2
5¢, I /K 5378 % 22 BHL, N s T 50T i s PR
F4) R 3 R L M 2 S RS M EOE 5 R B A
110~210 “CHYKE K B N, BE A5 K R BE R e, F
If B 058 AN T AR R, SAIR I () 25 SR AR — B, K
TELEE R 140~160 “CIHF, PRI A% s 1 o 6 s 18, B8 1 7 v
R R R R 180 CJT , MM TC i B ARk . X
A TR 110 M 288 2 A LB T 55, 85 D5 L EE A 140 “CT i
200 °C, X 2 AFEARE W, 24 0% R
200 “CHF, P e 86 1k A OEL MG 4 (2 R . LR
[ 5 e i e g T ) L T R S RS T R R A, O
TE 180 “CH, [ 5 PRIk e i -

AL IR 140 % B 0 Bt i 0 YR8 1) T v SR B T e e
NREA Y, SRR N 180 °C, MLET P A B P
A3 38 3 i T At R e TR R X R Y A R R R Y, R

*=8

88.75+1.35, K55 IR EE £ 1%, PRI € 3 AN S 0L, Joi b g
B, RS B G W e B Ok, B AL A<
B2 TS5 U RE 3 8, S ORI A 1 T8 T A AR il A
AR B R TR R, A B 2 B B, 2% L i
MECEPFA K. T8 RUE SF28Ipf 58 25 S R W, S 011
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PO N RE. R PESEDIRESEAS A8 A I A0 8% P B
5 06 WL EE () v R B S T S BRI 3 5 AR Y
AR I, SRR B 160,180,200 °C
AT I 25 7 T AR
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Table 8 Effects of baking time on texture properties and sensory score of pork jerky

S g P )/

JEiiok s

. - - BETESY
min 1 JZ/N JPE/mm Y JBFE/N Il 52 MELIEH /m)
19 194.48+4.13¢ 1.12+0.02¢ 0.79+0.03¢ 178.41+3.84¢ 0.78+0.01* 186.69+6.10¢ 70.21+1.89¢
21 211.09+2.48> 1.36+0.03" 0.82+0.03¢ 198.83+2.93¢ 0.73+0.06* 212.56+2.55" 81.33+£2.01"
23 226.57+2.79* 1.75+0.04¢ 0.82+0.02¢ 205.38+3.10° 0.77+0.03* 253.18+3.05¢ 89.03+2.02¢
25 200.21+2.03¢ 1.39+0.06" 0.70+0.02" 190.33+2.98" 0.68+0.03% 205.76+3.89" 72.15+1.64¢
27 169.36+2.061 1.24+0.04¢ 0.68+0.03" 155.46+3.18¢ 0.62+0.06" 172.24+4.134 60.31+1.15¢

T : RIS R NE R FOR [ — 3845 22 5 8.3 (P<0.05)
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55 PA T A4 L P AL R AR K 70 5 A 6, X AR I
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P R] 74 A2 4 A R 55 /N B %) 5 b T JS T B ek A ]
A 21 min A1 23 min B, PAY P9 R PE8E 5, 23 min B
PR 009 0 5 VAo K5 G B TH] Ol 19~23 min B, 2%
R AE PR %) JE 288 A R REL IR A T 184 R, B 5 23 min
IF, 3% 2 TS ARI4 0 25 B, 3 AT e T 05 s R] 7Y
AR A PA) R 8 7K S A5 388 B A b TE R IR AR TR
LIS T 4 2 1 35 G 1) 246 72 (1) 45 /) T B8 %8, 8T PR i )
U2 Rt e T MEL WA 48 5, 5% 405 EsF T e, PR PN 0 o R
T, BRI 2 AR PR E TR

AR AE PRI P B P BB e e T ) 2B S 3
Je BEAR, IFAE 23 min IRHECE PP 1 25 a1 AR %
] B SR ET T4, b 89.03+2.02, X 37 AEBARIF 5% 45 SR
W, s K BRI TE 5 min A7, 5040 7 4 I A0 84 B PE A0 AN
Wit BB S min J5ECE PR R X S AR
PR AE R —F ., I, BEFRRTIE FIR] Oy 21,23,
25 min FEAT 5 SE0E R TR o
2.2 WA W TG A I

PR AR ZR 0 25 1, R FH Box-Behnken 56, %}
B A O e i 1 AP D P P v 1 6
(A) BB IRE (B) JE RIS A (C) 2y H AR 5, DL Y i
AR, HEAT = PR 2R =K 7 TG ARy, e T 58
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®9 MEEREIEITSER

Table 9 Response surface test design and results

if&u $W£%‘ k;'k%ﬂ ij:?t%&l‘ REIE/N i/ {a‘%ﬁ v
5 Wni/%  FE/C [8)/min mm PP

1 4 160 23 18735 120 69.14 0.45
2 8 160 23 17934 108 6149 032
3 4 200 23 26836 153 7849 0.46
4 8 200 23 19334 115 6256 0.32
5 4 180 21 23446 147 7203 045
6 8 180 21 20118 124 6555 0.37
7 4 180 25 25895 1.60 80.05 0.54
8 8 180 25 20335 122 71.03 0.35
9 6 160 21 18036 1.12 63.12 0.35
10 6 200 21 240.14 150 8021 0.56
11 6 160 25 213.19 146 77.87 0.58
12 6 200 25 203.16 1.12 603 0.33
13 6 180 23 22473 175 87.38 0.83
14 6 180 23 22549 177 8821 0.84
15 6 180 23 22621 176 86.94 0.82
16 6 180 23 22735 175 87.93 0.83
17 6 180 23 22589 176 88.10 0.84

iz ] Design-Expert 12.0 BAESEAT |03 43 #7155
Y 1Y bR 7 [ 09 97 FE . ¥=0.832 0-0.066 24-0.003 7B+
0.007 5€-0.002 54B-0.030 0AC-0.115 0BC-0.234 84—
0.209 8B82-0.167 2C2,

2.3 M AR A 22T
M 1 TSR 11 5 22 40 #1 UL 10,
K10 HEHW

Table 10 Analysis of variance

DECERROQME Hr o FE PR Sk
B 06886 9 00765 507.62 <0.0001
A 0.035 1 1 0.0351 23297 <0.0001 ==
B 0.000 1 1 0.0001 0.7464 0.4162
C 0.0004 1 0.0004 299  0.1276
AB 00000 1 0.0000 0.1659  0.6960
AC 00036 1 0.0036 23.89  0.0018 o
BC 00529 1 0.0529 351.00 <0.0001  =*
A 02320 1 0.2320 1539.55 <0.0001 ==
B 01852 1 0.852 1229.10 <0.0001  #*=*
¢ 01178 1 01178 78147 <0.0001  **
B2 00011 7 0.0002
JAIT0.000 8 3 0.0003  3.69 0.1197
4liik2:  0.000 3 4 0.000 1
B 06896 16

TE R IR (P<0.01)

5% 10 A0, BERIAY F{E >N 507.62, P {5<0.000 1,
VLI IZ BRI B 52, 2 0001 P=0.119 7>0.05, 156 B K %0
PRI 2R X AR 35 () 5 e A /)N, A AR AT 5 ARS8 rp— YR I
A HINAC BC Fe —URIL A B2 C*X} Y 1 52 Al S
25, U A PR 22 X0 2 ) A PR i B/ AL Y 1) 5200 22 9k
KR MARRLLIECR ., h FAERR AT, %
AT 25X i 7 L Y P 552 W) = G 2 5 A A 3 % o
(A)>KFRE R (C)>RHEIRIE (B) . A A b2 R 3L
R?=0.998 5, & & HH 56 R EL R2,,=0.996 5, Filill e 5 &R
B R%,.=0.981 4,78 5 R HL 2.26% , 7 WIZAR R 5 5L PR
RIS LG R EELS, AIAE B, AT T4 b A 45 1A
A AL PUBRIN T T 25 R Y 52
2.4 25 PIZE 2 B AR A R 1 43 B

Wi 37 T AR Y, 5 2 28 ) I 5 3 A AN 1 5, 1568
HHEEBRLEAERBK, $HEZELEAERNE 1~ 3
Fim

M 1~E 3 al A B 2 & 3 38 BAE Al e
XTI 118 A5 iy 2 2k ik 28 N 1) A0 %) Y S ARG RS | 158 ] 2 AR
AE R0 VS I 2 LT g BT () % e T B8 R 45 e ] 2 (] Y
ZEHAEF X ASA AL AT B me Y SZ A L X
T 25T R—B AB M —E M BAEH AR
BE.
2.5 ZEWHAE I A T2 AR RO T AN IE

R Design-Expert 12.0 TR AL AR A 05, 25 5
TN ERAE IR AL A I I T T2 2 E SR 25 AR S i
5.712% K5 7% 1 BE 179.608 °C 4% #% 15} ] 23.083 min.
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Fig.1 Interaction between tea pollen addition amount and baking temperature
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Fig.2 Interaction between tea pollen addition amount and baking time
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Fig.3 Interaction between baking temperature and baking time
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2.6 PR A AT S AR TR X LTS
2.6.1 WiFH AN DPPH H H1 L& B R X Lo
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B 4 WA DPPH B REBRR
Fig.4 DPPH free radical scavenging rates of two pork jerky

products
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Fig.5 Hydroxyl radical scavenging rates of two pork jerky

products
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Fig.6 Reducing power of two pork jerky products
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