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T ANE A, HED X T A FRA E 5 B AR
T, A R Tl AT PR ) 5 Bk VERHK 24 1
DI

WEFRRAREM, AR RHCA R
w s MRAREY , B AR AR A R A R 51, 1-
TOREL-2- = AH AR (1, 1-diphenyl-2—picrylhy-
drazyl, DPPH), %% % (L ) fE Bl Tk & A R
NF52,2" R - (3- L - TR R -6 1R )
“ Mk [2,2° —azinobis—(3—-ethylbenzthiazoline—6—
sulphonate), ABTS], iRl T AL BHL Ay A
FRAH] 5 ook Sl JCK W B Bk R AN 4o 4k R B 2
R 43 B 2 g
12 (F|/H5E&EF

TAXT plus BiH94L, %[ Stable Micro System
) CR-400 62248, H A Konica Minolta 23 7] ;
FlavourSpec®m%ﬁ*ﬁ A0, 1 AR T RE B 22 A 45 A B
N EMXT-5 g, S [E RESTEK 2 7 ;800C
Z YIRe BEAL, 7K RE TIT 20 oK B ML HL A R A
HM750 J&f Ul AL, 75 & D1 L A BR2A 7 5 s i
YERL, 0 5 1 B B B o8 A7 PR W) s DKZ-2 HL R E
i % K i, BRI — RO BR 2 H] 5 SC-3610
B, ZROT R R R R A TR A A
INFINITE E PLEX BE#rAL, B A Tecan Austria
GmbH A H]
1.3 EERKERGEELZ
1.3.1 TZumfE B KUK R /Y 20 AR
T B IR O — SRR A — R T A —
R N R D) R R i AE % Al

=]
HH o
132 #EE BEZEMmHE, d—Ed

BT A B Ak . DL 100 g /N2 K R B E B
H— 2 LB B 25 0 198, K 45 DUk A TR £ A
JEFUTAIL P 78 A3 B, 20 a5 22 ROk K s /s
HK RN 50%, BIHHL 1~2 £ F11E 10~15 min
B A R Y5 i A RS R R 55
1 A, 2 0N B 10 min, i 4% 38 2 — E R

FE, PO S ITALECES /Y e T A4 A iR AT R
(R 1.5 mm) . i 58 55 18 7 Y15 R
BAHK 25 em TR R, & T-18 CHR T
16~18 h #85 FH o I 93 2405 4 R 2 (%) T8 R 4, vl
YERALZE S e i U I OB AR = R R4,
BN R B, X B (CK) AN A 25 8 il £ 1)
i b
14 BERXEK
L4.1 ZSkishnes [ AERE 30 min, JHAE
TR 90 °C, 25k HEC 100 H , LL 100 g /NE K3l B
e, FRBUT 5388 0% ,2% ,3% , 4% , 5% F 25, iE
AT ARSI i B PR 3R S
1.4.2  Zofpkids [ i 4ERE 30 min, AR IR
J& 90 °C, Xy it 3%, iE 47 2% Ky H BB R 3851
%:(80,100,150,200 H ),
143 IWKERRIA AR e AR 90 °CL 2%
¥ HEC 100 B, 250 It 3% , 2547 10 KE B[] B
[H 2 5256 (20,25,30,35,40 min)
144 WYEREMHE € KERE 30 min,
258 HEL 100 B 258 IS I 3% , #5647 I KE IR B
HALR K 5256 (80,85,90,95,100 C)
1.5 EXRE

TR IR PR 3R S rh 45 LR B 3 A4S K OF-
TG, R Lo(3) IE g Bt LAME
L AR A TS bR e T 2R .

1 EXRBEIZITERAKE
Table 1 Orthogonal test design factor level

o FEBER EREHDE RERE wERE

F(A)% #AMB)YE  (C)min  (D)/C
1 2 80 30 85
2 3 100 35 90
3 4 150 40 95

1.6 LEBENE

PL 100 mL (5 f8] R 25 4% , 76 1 ISR A A/
KA 3 B AL IS B R, FI AN KR S 15T A
23 BRI, S YIRS, /N KRR S 100
ml Z FEL T 55 B e R B I /N K AR R
A 28 R /N R AR AR BRI R e e R B (V) , B
TRV PR MR B B (m) AR A (D) TR
Rgs, EENE 3 W, BOFE
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H % (mldg) = Vim (1) WEFE ML M0k HBRRE B 755 —

17 BEWE
RIS U NG F (0BT M BT 007 . %
VP /NALH 10 4 20k 16 M 25 1 4L e H

PR BOREAZY 50 g, KT 3 A7 KCEEPL 4 5, Bl
By 52 3% 45 B 24 PFAN B

x2 RBEESMESR

Table 2 Sensory evaluation standard table

I8 AR AR 5
&% HRBHFD0RBE, MEHH0F RN 7~10
MERERAEHRHH 4~6
RETRIAEHHRY Y, & AE <4
Sh AL TARMM |, E d T RE AR LB 7~10
TWREHAN R BB BAR R VAR 4~6
R NI B N oF SN N ¥ I R & 7] <4
A HRAR G A AL, R SR 7~10
FRE A IR A BERFR 4~6
JUFEAF R ARAREF% <4
ok A vwy sk ekl A A ek i S B Bk iE 7~10
HHRRE—BERAR R, ARZRR T ANoRE R EMkid 4~6
skl AF A R A A E e ek R Bk E <4
LS I AR R T 4 e Bk R 7~10
B gm IR o AT S 4 A R B 4~6
R BB R <4
AR AR i 7~10
AR B AR 4~6
LRI &R F IR <4
1.8 JRHME °C, 53 150 v/min $2H 2 h, F-LL 4 000 r/min &L

2 2% SCHR[15)H 09 J7 16 1 f VR & ol , 78 TA-
XT Plus Ji#5 53 HrL#) Compression £ T I 22 I
A R AR ) S5 R V(A A i 1) s
(NIRRT 8 S ONYINE DSt S TR
(18 B E S i PR (T, B e e RO D AR A
TR K P2 WA P BE 1 mm/s U S R
10 mm/s; JRAGHE .5 mm; fill & )7 .5 ¢,
1.9 BENE

il 4 €0 25 100 S e Y 8 25 E (L7 e
b") o L R8BI B IS B0 R 3ROR 15 B ]
Shiat RORLLGHE ;0" FRon B, B EAHE
55 YOO
1.10 AL &mBRNE
1.10.1 FEABREGRA W& W2 g WHE R A
A 40 mL 1) 80% M B ¥ 98 T 1R 50 45 B RE b
W, PR W TE IR R 5 K e LU

Ao
’E

&
37

15 min, V5 WOR AT R FE il 32 JBORE

1.10.2 Bl & Eile  WE kS % X & 4
IEMEAEE R, W 0.5 mL AE SRR E 10 mL &5
DA R IBKFRFEE S mL, Il 0.5 mL 48 Ak 5 3K
B A TR AT G RV 5 min, B S ITA 0.5
ml 20985 FR A IR AT, 20 R RO 1 h, T
P 760 nm A0 I 5E WO RE . FH A [R] 5 vk
AN T B 1 TR Y RN S VRO B, AR
TR e i A R AL b SNV O BE SR AR A 4 T A
e 2, ek [l 5 75 #2 R y=52.755x+0.0748 , #H 3¢
FHR?=0.9991 , 38 1 b of i £ 7 R AR S
T

1.10.3  DPPH A HiFEFFRRE K Z B
il 7 2 0.1 mmol/L #) DPPH #¥#, J 1 mL 1A
PR OIS 3.5 mLL 19 DPPH ¥R 21, kOl 4%
P RV 30 min J& , BV UK 517 nm Ab
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FEWCEE Ao X AR K 2B 54 L 4R O —
HIRA LG WO EEEE Ay 28 I 4MG oK 2
5 DPPH i — BB A, O Ja WO EE AR Ao iR
P2 (2) TR ST DPPH [ i JETEBR R |, 45
TRA 4 AT
DPPH H H 235 BR % (%) =
[1-(A,-A,)/A|x100 (2)
1.10.4 ABTS [HE+ H A FE RN E  HZRMW
KLl 7 mmol/L ABTS ¥ ¥ Fl 2.45 mmol/L i #i
FRERVE IR, W SR BUR A 5 TG4 T S
18 h, FFINATCIK & BER T S g 1 e 2 I K 734
nm Kb SE(E R (0.70£0.02), Bl ABTS T.4E
W, W 0.5 mL bR AE SR BUR T B .08 L mA
4.0 mL ) ABTS TAEW , FRIE AL K1 6 min J5id s
WK 734 nm 4L BRI OEIE A5, L 0.5 mL JoK
CEERRAR 0.5 mL B S B IORBC & 25 14, o
PCPE Ay, BESLXT ABTS BHES + A i L35 BR R 1911
Bk (3) 45 R R 4 A RBET .
ABTS FHE F H H FE W R (%) =
[(A~A3)/A %100
1.10.5  # J&M RUBR B 40
1.10.5.1 FERETALEE  FRER 2 g #EAL (2 g 25H0,
TP 2H ;2 g Xf HRZH/NAZ el ,CK 2H 52 g U 3%
B R TWC 1) & T 20 mL 10025 M FE

(3)
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2.1.2  EAMPRIARXTIE AR MR B ECE AR
G W6 B 2SRk AR B DN T B T 1 i FAARR L 100 H
(£ 0.15 mm) A1 150 H (24 0.10 mm) & 2% ¥ i /E

o
Specific volume/(ml/g)

e, FEAE R K 80 CHME T & 4 15 min J5 #FAE
M, BEREEHIREE 85 °C, HEREIAFL A 200 wl,
1.1052 GC %&fF ikt AlS h MXT-5, K
15 m, N2 0.53 mm, #: 60 °C; LA 26 B A SH
/3, AW H :0~2 min ¥ 2 mL/min,2~10 min
10 mL/min, 10~20 min ¥ 100 mL/min,20~25 min
A 150 mL/min , i 47 B [7] A 25 min,

1.10.53 IMS &/ R 45 °C RN = 4l
RS, Wi N 150 mL/min, 43 B ] 8 25 min,

2 EHRSM
21 BERIBER

200 EEAOMUS I XS MR s B AR TR
T BRI e R L2 RUBCE AR A BT LT
2%~4% FBAEZ KR US I, 35 8 AOB RS ]
ARSI R B4 AU | R 3 R I 3 25 A A< T
PETHE 1 L 2% s BEAT R IS A A B i R 7 XU
AN FLE P R 5 B0 A 3 A v A 5 A 5 T B A
VA o A v A5 M R B i TR U e
A A HE D2 32 (75 TR, 11 JR AR A5 ol R
SLERBE PR R M, HEE KR B 0R I8 I
L, T EE A AR 2 X 5 E A
(14 25 7K 00 J5 G T 24 1) 5 A v A DR

50
45+
4.0 —}/l——
35k
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20 L L
0 1

OB AN
Yellow tea powder addition amount/%

(b)

AEHEFEHRMEN e R MR

Effects of different addition amount of yellow tea powder on chips quality

e A B BUE TR RS P R AT 3R
T -4 BORL S . 80 H (29 0.20 mm) B 2%
Byl VR NE R, CLFR BB 2] R R A A
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it B A R AR (el B B EL AT AR A B BT
TE BBy RIAE S 100 I IE A L A ey, TS B
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Fig.2 Effects of different grain size of yellow tea powder on chips quality

2.1.3  JMAERT DX ME g sZ e AR 3 AT %
) Fif 1 KE I 1E) G0 3G T, e R AL S R AR
O3 —F, AR KERTE 2 30~35 min Wi 7
WA B AME 3 R ~F- se B 1 Rk i, Bl RS
rh, ELA R S IR R B A T K s T
jates =i
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—v—35min
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s 53
Hardness Appearance
HERE E H5
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SEEUNE R IR SE RN B R BRE |, 2 TOHLAES 5
EARNTORTIP SN TR 8 N G R a0 i A s s W
A A ME I R ARG A B RO i R T
BUVF 22 B AR 72 A (9 /NSL, TR A Ry, i 2878
PRSI 1) HE 28 S BB A 20 3 A B TR T

40

35k /—I\
{ /i 1 \\

v
30+ y
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T HE 15 [
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B 3 7R[E) i K B X B dR R Y 22
Fig.3 Effects of different frying time on chips quality

2.1.4  KERIEXTE R AR K 4 B8 T ANE
IR R T ME T B LR FUEE S S O, AR

JE AR, W A Kk o AN BEAT OB Y, R TE 23
AL AGE | LA B/, OB | e e AL
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Syt bR ATRE N PRI AR R A T, R T SR AR AL R, A A B
Je b oK a3 BT BGE B DR, A I R AL ARSI, OF AR e R B T S B B A BT
R, I B G B IR G 11 SN Al K TR S 90~95 FE,

aE —=—80°C 40 -

Colour —e—85°C
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——959%C 3.5
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Fig.4 Effects of different frying temperatures on chips quality
22 EXHBER bR, RITE AR KRN L NG A W BB T T 24
TR R SRR 25 R A Al b IKHE Lo(3)IE & IESCIIRBIT T R KA RN 3 iR,
BT RV T 9 Ak, DU A R A A

®3 EXRBWRITARRER
Table 3 Orthogonal test design and results

A&

o A 2 c D WA/ (ml/g)

1 1 1 1 1 3.18
2 1 2 2 2 4.95
3 1 3 3 3 5.16
4 2 1 2 3 5.00
5 2 2 3 1 5.14
6 2 3 1 2 5.23
7 3 1 3 2 4.65
8 3 2 1 3 4.62
9 3 3 2 1 5.01
ky 4.430 4.280 4.345 4.442
k, 5.124 4.900 4.986 4.946
ks 4.759 5.133 4.982 4.925
T 0.694 0.852 0.641 0.503

A7 B>A>C>D

AR A A,B3C,D,

X IE SIS 25 R AT B AT, MR 2E(E r D BUAORRLAR S B 2O US> 9 R I 1) >0 A it
ATRIAR Y = M A U A AR RO 0ol B, IS kAR AT URS 31 8 28 KUK I A i d5e B0 T
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WG R ABCD,, BN ZE R s = 3% , 5 556

1177 2200 AR LK 4, IE SR IR 45 R T7 2277

KiAe 150 B, i FERS ] 35 min, JH4E R B 90 °C, Bral AL, 2% R0 228 UK G A B9 B A 249 A 32
XA KRN T 2 (LG0T S At ROR, FLEUAT 5 302 5 (P<0.05 ).
x4 EXRBWERFTESHN
Table 4 Variance analysis for the results of orthogonal test
3y A B W E ¥ F1a 28
&R AR 1.447 2 0.724 12.171 *
B O X 2.330 2 1.165 19.596 *
i K R A 1.633 2 0.816 13.732 *
o K IR R 0.974 2 0.487 8.191 *
®E 0.535 9 0.059

RN E R R, P<0.05,

23 MREBENXRERSH

FET 2.1 1A 2.2 W RYIRER A5 OR | de RE LAY
)14 o AR T2 2 Bl w6 B2 KUBR /N2 g P LA T
Je SE IS R (4 BRAL d 50 A A SR
2.3.1  MEF LA RS A2 0BT R AR
R R R RO AR i Sk A
KL A B A AT I A AR AR A R
A [ S BT AT B RN, B R LR R A
F G AL 2L AT 52 0 B9 Bl & B0 R £,
AR R LE A/ TR BN IR BUR 5, K
AL AR, iR S AR K 7, A
ZEAAHLAS , 7 i B PR AIR  E LR B R B AR Y
AU B 50 WAL T 00, AL XU K 11 R 45
SN DR aE o 0 G R Y LA T Bk
Jfe i LR S I AL A7, X TR0 e
(L AT FE 2 RS R 5 I S o AR
MR A 2B B G LS AT BT, S WL A
FAXT AL 52 B AL SN 5E 0, nl LA R BE 4
IR,

SRR P SR B TR TSR, R
ASCE A S AN 10 J 1 MEL W i o 2 R AT 22 U B
Jei | L 2R n] LB B 8L i 10 BE EE G 1 45
R S A B RE RN T L A BRI A Y I e

B R H BRI Compression #5220 % s - A9 ot
R | PRTAR A i U A SR Ot ) el 2 (R, W
R RE AR I AR T AT RS B R
i A B R G R BOR | 3R 5 AT F AnS
HREH | B2 I Ry ) Rl 8 0 i B 349 i 4t v o G 1Y)
B 5 BN A B AR RS A, BOR Y I
TR RGBSR NG A S S e, B b A
AR AN Ci T =Py ol - 3 W o< S0
PRS0 A SCR i W8 0 2 4 ok 4 1) D 1 s 2 3
55 2T 2 i W K BE B R AT OGRS S K R R Y T
P 2 A0 S TR 7907 1) 6% 245 4 ) 02 8, DT 5 B8 o
AR

& CIE-LAB R @R 28 L RV E,
HOBUE B R R 7n M i (0 B 52 s 0" RN LLGHE
ISR Q=R SN I ERE o 35 A W N U E S i

5 BRI RE
Fig.5 The appearance of chips

®5 MRMLKFMRAREBEE

Table 5 The specific volume and texture and color values of chips

28 5| s/ (ml/g) W g W & /mm L a b
*+ R R 4.89 +0.15 268.96 + 98.16 0.43 £0.15 71.25 £3.45 -0.82 £0.24 14.82 +2.47
FARM N 5.17£0.21 289.47 £ 93.38 0.39 +0.11 46.44 +£2.10 2.79 £0.38 17.61 £ 0.97
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Fig.6 The antioxidant properties of chips

FIE RIS K (Gas  chromatography—ion mo-
bility spectrometry, GC—IMS) & 4K 24 1 —
GRS S og RUIIEE STE S 2 NS R R S R W RN X 1
0 B ROR 5 B 7L B3 10 v U | PR 1
(R, B 22 0 T T B KU | B A PR
PRSI, R GC—IMS $2 AR AN H % 4y
B3t BEG H (CK) (3% 45 /INZZ sl (TWC) A K
A58 (TP) v B 4% A Ve IR ) J5 , 45 B 25 R AT
Bl 7 SR i 3 R il ) GC-IMS 22 57t i
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GC-IMS difference diagram of volatile organic compounds from three samples
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Process Optimization and Quality Analysis of Low Temperature
Fried Yellow Tea Flavor Wheat Chips

Bao Yuting'?,

Chen Qi,

Wang Zhuochen'?"

('Institute of Agro—products Processing, Anhui Academy of Agricultural Science, Hefei 230031
*Anhui Engineering Laboratory of Food Microbial Fermentation and Functional Application, Hefei 230031
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Abstract In order to improve the product quality of fried wheat chips and alleviat the problems of high frying tempera-

ture, poor flavor and nutrition of products in the usual processing process, the yellow tea was added to the wheat chips

after ultra—fine grinding, and the product was processed by low temperature vacuum frying. Meanwhile, the processing
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parameters were optimized, and the physical and chemical properties and antioxidant activities of the products were ex-
plored. The effect of yellow tea powder on the flavor quality of wheat crisp was evaluated by GC-IMS. The results
showed that the optimum parameters were as follows: The content of yellow tea powder was 3% (by wheat flour quali-
ty), the grain size of yellow tea powder was 150 mesh, the frying time was 35 min, and the frying temperature was 90
°C. Under this optimized conditions, the specific volume and hardness of yellow tea flavor chips were 5.17 g/ml. and
289.47 g, which were higher than those without yellow tea powder, and showed better antioxidant activity, the scavenging
rate of DPPH free radical was 88.46%, and the scavenging rate of ABTS cationic free radical was 92.49%. The results
of GC-IMS showed that the content of aldehydes in yellow tea chips was higher. In conclusion, the application of yellow
tea powder in wheat chips processing could enrich the variety and quality of fried wheat products.

Keywords low temperature vacuum frying; yellow tea; wheat chip; volatile flavor compound; quality analysis



