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ABSTRACT

Millet nutritional value is rich, reasonable ratio, in our country is one of the main
cereal crops, at present people are more and more people in millet products and functional
characteristics of the study, this study according to millet itself nutritional characteristics,
the development of a millet nutrition powder, and factory design, aimed at achieving
product industrialization transformation. In this paper, by comparing the effects of
different processing methods on the gelatinization degree and other indicators of millet
flour, the most suitable processing methods and parameters of rice flour were determined.
The basic ingredients, solubility, in vitro digestion characteristics and antioxidant
properties of starch are studied. Under this process condition, the factory design of millet
nutritional powder is carried out, which aims to provide theoretical data reference for the
development of millet nutritional powder and the research on food factory design. The
specific research results are as follows:

1. The processing technology experiment of millet flour. Comparing the effects of
three different processing methods of cooking, frying and extrusion on the gelatinization
degree of millet powder after processing, the in vitro digestion characteristics of starch,
etc., the results show that the gelatinization degree, solubility and fast digestion starch
ratio of millet powder obtained after extrusion processing are higher than that of cooking
and frying, while the proportion of slow digestion starch is lower than that of cooking and
frying, so the extrusion puffing processing method is selected. Then, by studying the
influence of four single factors of moisture content, screw speed, extrusion temperature
and feed speed on the gelatinization degree of extruded millet powder, the more
appropriate extrusion parameters were 10% moisture content, screw speed 26 Hz,
extrusion temperature 170 °C, and feeding speed 20 Hz.

2. Formula experiment of nutritional millet flour. Using extrusion extrusion
technology, through the one-factor (xylitol, broccoli pollen, chicken breast powder, konjac

powder, punching temperature) and response surface optimization test. Taking the sensory

score as the index, the best formula is xylitol added at 20%, broccoli pollen added at 4%,
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chicken breast powder added at 3%, konjac powder added at 2%, and the most suitable
temperature is 80°C.

3 Characteristic analysis of nutritional millet flour. Compared with extruded extruded
raw rice flour, the finished formula nutritional rice flour is rich in protein, dietary fiber,
zinc and selenium, with low fat content, high solubility rate, low precipitation rate, high
content of resistant starch RS, the clearance of DPPH free radicals, hydroxyl radicals, total
reducing force, ABTS+. free radicals continues to increase with the increase of sample
concentration, and the microbial indicators of finished millet flour meet national
standards.

4. Design of nutritious millet flour production plant. According to the process flow of
millet nutrition powder, from the factory site selection, equipment selection, material
balance, technical and economic analysis, etc.. Design a factory design for millet
nutritional powder with an annual output of 300 tons. The factory site is Yushe County,

Shanxi Province. The total investment of the factory is 12.1661 million, and the

investment recovery period is 2.323 years.

Keywords: millet; extrusion; formula; antioxidant; factory design
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TR, HEEJE RN N AR R, R RS AL R = AR B 2 (i
FREEFE R AE R A

L4 KA SR

AWEE R —Fh RAIRAEAE (1 FLBR R, IUARHE 78 R B ACHERE R G B LBE S5 T RE,
AT DE R I A AR ERE . P02 —ME IR i MBS, & A AU
GPEH. EA. HE MR QAR YIRS B TUR, 28X 2R
FEAE « WH PRI S B TS RGETT O 0E F o JBEFr h BE n T3RAG, LR EA oy
WH TN, 2P IR AR, BRI PRRE. LSEZ AT RS A
& RIS E B BORIE, T ARG R EAR At R e, XM DA AR D7 LA e
RHVEFME, HE IR,

1.5 I &t

TR S S A I LSRR, AT LA APy, TSR T E Wit
TERIIRIE R AT, AP T E R o, HAR R
BT, R SRR IR, R L R AT TR
WK TZB0OH O EREHATH, BB, | XB0E. . il it
7 T R BE

1.6 TEMRAR

ARSI I 0 EEAS R R0 0 O 0 i /N Ko v A P SR AR (K5, e Kok
S /1O ZIQ 5 I NP [ i A W A 1 7y Y 2R A P B U NP S LA T g
FNKETET L2, IR INKE TR AT ARy WL TeR RS
WRFE DL TR ST T, SR T 2000 P T/ ANKE SR L) &t &
NNKEFERIF RS B L) st M R e B 2% . EEM AR R
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ORI TSRS o ARV, BERIE . L
RHER IINEIAS IR, LR T E, HI LS SR T E =R L
ALK EEIFRO, RO T A, BRIk, HErod
LK.

2. EIRMIT S5, RAFIRALER,  ERIRNE GIRRRERARE
B PERSAERN ABOPAE. BEEH VSO XTI IORN,  ERCATN S (R
fesksy, (BIRRIE IR

3. EIERMBFIEHT. MR ASKE TR IR, VR, VER RSN L
RFYE. BUEDIRRR SRR T AR

4 EFORMAT LR, RURRETEMIO TS, Wk, TR
i W BRI ATT ST, B 300 MK IR
T



2 /ORI T 7 A LA S Ak

2 hRMIM I HF RS
Hil
K, RO, ACRRE T, BT BSENNK, RIS
TE¥n, AR AT R X BARARNE X NKRESEIRYI, WA
YA PO, ERZHILTERY),  ANKRETRRLE A, FH AATH AR
H AT AN T AR E T 228 BB EASE, DRI ZEE T
F & TR RSO0, b T EAE NI AR IR ANE W FERBABOR R F WA
BRI LHEAR, Wi R E LE0, fEaam Db REEZEEH, 2
BRI RS 24, DR D HAURy USR5 {8 6 F PR e 32 0l
PN ERE,  EIHRFMIE . WSI. WAL DLRTEM AAME R, ERA
ARAELZ. PR LZE5HF AT Z =M T3, [SHFEPATZER, il
PR R SENS, ARG KOS, HERREEE . ISR O AL N KR
I, 13 B /N B IS AL 2 H A

it

2.1

22 MRS HEE
22.1 g
K TR 215, WEEAHEE, B EERSERRARAFRM, EXK
e T, 2.
222 UEERE

%21 EXEE

Table 2.1 Equipment list

B i L) N
ANEFN AR Tl E MR A A BR A
LAy O T UV-5100 IO AR IR A
B AL DS32-11 Gr e SRS WA IR A ]
R 2 D) ReR AL 800Y 7K BRE T £ BR 4 1) i A PR )
FLAE A _ J7 N TR ZE R A PR A F
B0 SC-3614 LR R ER AR IR A A
KA _ RSV A BR A F BT %)
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NRE I L EW L) it

223 LA
223.1 TEx12

WAL, BB TZuT:

AE L2 KPE. IHE—BR/KZE 30 min——HEEE(150C, 1.5 hy——#iF
——dff (80 H) ——HEHLE——h

WHIT 2 ANKIBE——/ N 40 min—— R E——d 5% (80 H) ——%54f
3 —— R

R T2 Rk—i——diE (60 B) —HF KM (1D —
WK —F R JEEE: TIX 70C, 11X 100C) —S85CT 4 2h——
i (80 H) —— IS ——iiih

SEIGI, AR SR T 2R BN KN 5 A R S AR A B 1 28 KoKk R
ERIINETE

2.2.3.2 BEZESL

MRS RS E: AGIRE . Koy &&. WEFTAE ., JERBEIE, XN AR
R, BRI ZRIERIK S 8% 10% . 12%. 14%. 16%, WEFF4H4E 14 Hz.
18 Hz. 22Hz. 26 Hz. 30Hz, #ERBEREEII9 10Hz. 15Hz. 20Hz. 25Hz. 30 Hz,
FrIRIRSE 140, 150, 160, 170, 180C.
2.2.3.3 KiEMEIEH (water solubility index, WSI) SRk 4353 (water absorption index ,
WAD E

2% Benhur 55211777, FAEE, #WERFREUEM 2.5 ¢ (me) , BETHELE
L, AN 30 mL Z&UEK, FRRIRS), BIRIEYE (275r/min, 30min) , 4500 r/min &
O 15min, ¥ EIERSTUESE . MEIERE (mD) , & EERBIARFRLY (m) ,
F 100 CHAEF, T, FEEHRE (m) . HEARW 2.1 ~ Q2) Fix,

WSI/%= (m3-m2) /mo X100 2.1
WAI/(g/g)=m1/mo (2.2)

2.2.3.4 HALENE
B K v L3 5

2.2.3.5 EMHAINBILEHERINE


2.2.3.1
2.2.3.2
2.2.3.3
2.2.3.4
2.2.3.5

2 /ORI T 7 A LA S Ak

2% EnglystEFIREIEEON %, MIESCE. THEOEMS,  IACKH 0.5 g,
10mL /) 0.2mol/L. pH 5.2 BERRZEMVR, 10 mL 300 U/mL &M o -JENEE, LLAZ 50
u L 10000 U/mL ¥E{LREE, RS, #AHRY (37°C. 170vmin) « fFM 0. 20 120 min
G, &HL 1mL, HEKRENEEEES &, (THEARm (23) ~ 25,

RDS/%=[(G20-FG) X 0.9]/TS X 100 (23)
SDS/%=[(G120-G20) X 0.9)/TS X 100 2.4)
RS/%=100%-RDS-SDS (2.5

Af: Gomg. Gromg. FG/mg——74r75 474 20 min. 120 min. 0 min J54£ 5
T I SRR ) o
TS/mg——FF fib b Ve A 1 & 5
RDS. SDS. RS/%——73 Al NP TER . 18 ATER . PUiEiet Ll
2.2.3.6 HIEALIE
ARSI RS S SERA 3 AT, S RAAFIE £ AR ZER R, i8] Origin

AN
2.

2.3 GRS

2.3.1 AEMITA A E IR

WE{EFE

B 2.1 R AT 75 XA R 69 %0k
Fig. 2.1 The influence of different processing methods ongelatinization
BILE R iE i, WIS ek Lo, 2 F R AR e i
DAL FEDR, WL S vE Shg2E), SN, ART NAREEA RIS, X &
9


2.2.3.6

NRE I L EW L) it

PR R AE FEAMECTE Brsg . aniE 2.1 foR, =i 07 SO0 BE (s 2 5
JEAL> 28 >0, R AT R RO ST R AL RE SR ATl s R ok
T, FEUFMT, K SYRIER BRI LS &, BIRTER A, S IEMm AR
A, TER > TIRISSHIERIBOR,  Kbrhiem kAR, BRIk, 458K
W, 2 BRI AR B A 0 /NKOR SRR foe ey, 0 AR AR i 07 5

232 AEMIARIT WSI. WAI B9S2

WOKPEREEL (WAD AUKTEPESE (WSD AT U E kol Js 4 =
BHASRPERITERROS, WAL TSR S IO R PERS:  WST T LS BRE R 27K e i AR
e 77, TR B B AR RS, Wl 22 B, BRIEBALALELR IR
WAL WSI i T 52N T T2, A E B R, MEh]
FRT R R RS, DR TV TIOAEH, AR, RS
HOKRy LK A R ST, R ELETHIL, SRR MRS (L T T 2,
BRI 5 KA WAT « WS 507 Tt i T 2.

e

W (%)

WAl {gig)

B 22 AR A7 X3F WSI. WAL 9%

Fig. 2.2 The influence of different processing methods on WSI and WAI

2.3.3 AEIMIARIERARINEL RS20

TER AT DO ARt e, IRIEFHLAE AR ITEALIE R, Al A ey E AL vE
¥y (SDS) , PEtiERy (RDS) FigitEiesy (RS) 9, SDS 7E AAK A 4 it id FE1R
gehg,  GHURIUH K520/, RDS REVEH /KA A AN R POE T & IFE, RS
T IRetEIE R,  AREMMEMRE NG T, 2R ArdE, XigEf@REa R, bl
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2 /ORI T 7 A LA S Ak

FEAN IS, I 2.3 FIkD, RDS EEHLRFFIRAL> M0 > 284 SDS LL#il2 2k
A>IHI>FEAL; RS BRI > 288> Rt . HLE AT e 28 S0
TN JE BARK s et R RE FEAR T 5 R4, WIMEREE G R, WAL st K i
HRWPAZK, I H BT H AR R ENAE ], SR aE RN, K
e, RERREEPEEYIRUE RN, RIS RIRRY RDS EUfi s 12838 S0
(KoK, 10 SDS BT HARBR, R HIZAL G I BEA A A AR 178 AL

¢
AT

B 2.3 RAe T 7 KA RSN H AL AF M 69 % vk

Fig. 2.3 The effect of different processing methods on the in vitro digestibility of starch

2.3.4 HTEBUIZSEH3/ R ERZ N
2.3.4.1 BALEEX I E RIS

%4 r

92
920 [
88
86
S

9
Seaa
i
Nef
2ol
78
76 [
74 W
72 1 | L | 1
140 150 160 170 180
BAGERRE (°C)

B 2.4 AL B ST B 69 %k

Fig. 2.4 Influence of puffing temperature on gelatinization degree
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2.3.4.1

NRE I L EW L) it

ME 247 UEH,  BEERERT S,  WOEEAREm. EGRE 170C
I, BRI KB (92.18%), B 170°C, BIALIE ITHE FRE. X ATRERTENZAL
IRE 140~170°CYEFE N, BEEIRERF &, KO T EIMEZBNBER KT 14
s, SECEMBIGERTEA (B A AR &, YRR R A RS E TR
RO BEREAR, BRI AR, ARG, WERAL. B, EARK KT
TAB TR B AEALTRIE N 170°C.

2342 KOEEFTHILENIIN

M 2.5 FTLAEH,  BEEVIRK S ERAE BT, K i g K 2 BTt
fash, MUK EEAN 10% AR EKE04.98%), ARG M/K> S ERFEHR, Wik
JERMRN e XA REE R H T YRR G K-S EAR, JESElRN, K
¥y AT 3 BE SR R OK A RS R, IF B SR AR T AR AR
M, SRR EERG I, SEWLEN, WEHENE NFE TR, B
FETH . (HRMEDK S SEET 10%0, HFYRIKSSER S, YR K
S ERPRHEN L R BEERVE R, WORMENLIT A AR RERE 78 7000, IR AR
PRIk, EARRIG SR A KR 55 R A B K 4y B &N 10% .

96

95
ot \

93
Lot
89

88 - i

i 1 1 1 1 1

8 10 12 14 16

BRI (

87

KDEE (%)

B 2.5 Koa xR 8 %R
Fig. 2.5 The effect of moisture content on gelatinization degree
2.3.4.3 SEATEERNT ML B RS

B 2.6 FTLAE Y, WBATHIRTE 14 Hz—26 Hz JEE AR, SKOB ARG 230 1
TH#a%s, HIRATEGEDY 26 Hz B, WILBEASI R KAE(89.7%), iRl 26 Hz i,

12


2.3.4.2
2.3.4.3

2 /ORI T 7 A LA S Ak

PRI 20N BEa s . X n] e OV BURIN,  YORHENLE N BTS2 R 71708,
HUEAT ARG N, VIRHENLE R R, ST, AR R R SR AT AL
fEBER BT OV BE AR, WD sm U B IS AE A T, ik 0 i 5L fe . (H
FE MR TR R, VIRHEN LT A 15 B RO T AR Je, 2 I RIS R, AT (s A5y 8
WATE S, BIEMAR. IE, AR T T R RIRAF2E 0 26 Hz.

89 |
%
%87

12 1 4 1 6 1 8 20 22 24 26 28 30 32

SRATAEE (HZ)

B 2.6 $RATH R AT E GG F R

Fig.2.6 Influence of screw speed on gelatinization degree

2.3.4.4 FRHRE XL E RS0

9%
94 r

s

RBILEE (%)

91

20

89 1 L ! 1 1
10 15 20 25 30

HRIEE (HZ)

B 2.7 b E AR 89 R
Fig. 2.7 Influence of feed speed on gelatinization degree
ME 2.7 fTUE R, TERERHEEE 15 Hz—20 Hz JERE P, R4 BEE FE (1 389 i
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2.3.4.4

NRE I L EW L) it

Wm,  AEIERE 20 Hz B, IAFIECKA(94.38%), HERBEEHEIL 20 Hz, MIA6ZRE®
FRIBE IR T R X B A HAN A AR NR LT, BERERE I, SR AR
RIFERIEEE R, IR Z IR, A RMIBHEERE AR, AR,
P SRR A RE AL, WAL RIR. INREERIEIE, B KYRHENLE
FRITER 77, (B PRI BERL I 2 i it Rt LB 28 L JERi AL DL R R PR XESE: ]
Ao L, AR AT T RER IR H25E DY 20 Hz,

2.4 INGE

(D ASCELNEWILE . WAL WSI DUZGER I ASNE ARt bR,  SRELEL
AEL PHSTERA L Z =M 1055, 2RISR AN B S KN KB 1E
&, WAL WSI. PRIEACTER Ll T2 AbH| L, e iE et Lt T2
A T, AT BA 5 I A BE AT R LRSS Ko BT AR IR A

(2) HLSIHE T /NKEEALNEISE: K& E 10%. SRFHE 26 Hz.,
BRI 170°C . JBERHEEE 20 Hz, TEMSECT BB R ALE.
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3 PKEFFHBCT T

3 hKEFHEFTIZMIL

3.1 BIS

BN, INKAEA— M A 2R, 22U AR/ KRN L= S B B
HsEvE ep, /KB RO, B LA, NKE TS Horh R B b T
WRRE SRR, MK FRR RS0 A0, 2R AL AINEE, BE
—E TR .

BIUASE FH AR AR s % GERE M, I DLBE S mr 8 A0k B R s, RN SR A
JREFE TR P = A ARSI Ry, IR FE RS R,  RIUEEMMRIER .
KA FE RSN ISR, 15 BRI BT .

3.2 RIS HEE
3.2.1 #8l
ANK: W FARR P T R A B A w3 ARMERE: WL AER 2L AR A
F; PR ZWEh; Bk MR EAMBHEERAR; EAKH. X8
) PRI T i T S AR A 1
322 {NEE5EIRE
% 3.1 BEER

Table 3.1 Equipment list

FAFK i) N
Fr AL DS32-11 Grra FE LA PR 2 =]
T 2 DO RERY REL 800Y 7K T AR IR L < 1 et A PR 2 )
HLAE A — N T AR B AT IR A 7]

323 WA
3.2.3.1 BREESE
FREUVINKKHT 10 g, BARBEBEFIARRINESE 5%+ 10% 15%- 20% - 25%I7] ELA5]

HEATUSIN, YSEPIRY . BEER . P2 I ETE 1% 2%+ 3% 4%+ 5%tk
15


3.2.3.1

NRE I L EW L) it

B3 MIBEATIRIN,  LLR PR Z 50, 60, 70, 80. 90°CHEATMI, LURE TN A
fabr, AT

FEr s o R S R R T R, I L2 WA ——E v —— ) T ——
#£(140°C,  1hy——#frid s (80 HY ——S[gpiky

3.2.3.2 Moz ESLL:

E LR 2R SR 56 PR R Al Bt AR I s 0 b o) 5 R TR RS, e NS R AR TN
BEF RS IS =40k g 3 AMREK, wit 3 BER 3 KPR R SER:,  FEx
LRSS RHAT b, e ADAKE IR NRETE.

4% 3.2 Box-Behnken %7 B & K-F %

Table 3.2 Box-Behnken design factor level table

Ymid A AR INE/% B WA BINE/%  CIEEFERRINE %
-1 3.5 25 1.5
0 4 3 2
1 4.5 3.5 25

3.2.3.3 BREFM

EPFETALERE TN AL, FRTE 2040 5200 MR, AR, . HZUR
AR AT HR R S B BEAT VR, BEIE N 20 7). B ZRE AT
PR, brdEangR.

k33 REIFRRAREL

Table 3.3 Sensory evaluation standard table

i H FEAE 55
EiwkadE, R 20—15

Wk (20 7 EH BRI B, TR — R 14—8
FHIERANGEIE, RO RS 7—1

HIEAER, TLRK 20—15

KR (20 70 HAFR, LRIK 14—8
TR B HoAth ik 7—1

BFEI ) 20—15

T (20 40) thE— % 14—38
tBFEZE 7—1

TogEd, mBh kL 20—15

HAVRZ (20 43) REEEE, A 14—8
A, AR E 7—1

WoKYERF,  Zebil,  Joghsh 20—15

AR (20 20D WoKEE,  iEA g 14—8
WK, PR s % 7—1
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3.2.3.2
3.2.3.3

3 PKEFFHBCT T

3.2.3.4 EIEALIE
See ok BB F R, 15 Origin 8.5 &5 Design-Expert #4441 5708 83

3.3 HERO

3.3.1 NREILZEZXKMEE MRS

PRI S . APEEE. ASIANY . PEEAER . BEIERINE 5 DMRE, T
PR SEG, RETEES R,
3.3.1.1 AR¥EERINEXRE TN S 5B

K 31T AEE,  SARMEEERINEAT 5%-20%FF, Kb B A B ACHE S
IR I K, LRA R EE 20%K, FRind SRR, KB E RS
B2 B R InE KD, KB puikst TiEw, minEdL, WK, W
AN R 20%IN, NEBFHIRGEE, BARGEWw, R, BREIE &

o
74 \
L]
73
2r
-—

padi

185

1%21

X

1 1 1 L
5 10 15 20 25

AEEEERINE (%)

B 3.1 KAEBE R DA RE IR F R
Fig. 3.1 Effects of xylitol supplemental level on sensory score of millet flour
3.3.1.2 BAZEHRMENEREITNE TR

HE 32 7 RLEH, FEIERMELT 1%-2% FE, BEEIEI S EqEAiL,
MRS, T EREE P AR, AR 3%, E VSR
i, EBEERINER KR TRES, PR DAS H 20 i SR E N 3%
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3.2.3.4
3.3.1.1
3.3.1.2

NRE I L EW L) it

I, EERRE, BINELE, SRR, JEER Nk,
TR 7 i B P RIERR

—
75.0 [
745

74.0 L 1 1 L 1
1 2 3 4 5

F=TERINE (%)

B 32 % 2 R at Aoy R AR5 0 ok

Fig. 3.2 Effects of addition amount of broccoli on sensory evaluation score of millet flour

3.3.1.3 BRAKARMEX RE TN S SIS

HE 33T UEH, SRR ER IR, E PR 2 BUEH S B,

A REAE T RO AR A B S A IERR, SRR R E N 2B R, B
R PR (0 B AR TR 4% B S0 8, ISR 2, SRR AR E,
DL TN R R AL R 7 2R 5

80

@ u

76

75 1 1 L 1
1 2 3 4 5

XEHIAARINE (%)

B 3.3 AR R Kb RE IR S 0 %R

Fig. 3.3 Effects of chicken breast meal supplementation on the sensory evaluation score of millet flour

3.3.1.4 BFEMRMEXEEIFNS SIS

18


3.3.1.3
3.3.1.4

3 PKEFFHBCT T

HE 34 ATLUEH,  EEVFREE R TRISINERRR, SR ERES,
FIRE RUABE T A B BATOKRES), W TKIRREIR S, T R BIRE FIMRCR,
EivmEdZ, SFECREMR ST R, e DS eRtE. ik
FRE B e S IR D 2%, BRI KBS (R URAZA R R, G A M P et

80

o F

1 2 3 4
BFEMRNE (%)

B 3.4 TR gst Kb RE N L 8%

Fig.3.4 Effects of konjac powder supplementation on sensory evaluation score of millet flour

3.3.1.5 MiFRENEE TN SRR

7%

REENES
~ ~ ~
=] N N
T T T

2

@
>
T

64 : . . ! :
50 60 70 80 920
EIRE (°C)
B 3.5 RS Kb BEIRN RS Rh
Fig. 3.5 Effects of brewing temperature on sensory evaluation scores of millet flour
HHE 3.5 AT, SR 50°CE) 80°CHY, JEEVErBEAE MR T E,
£ ETHES, ZrhiEIRE ST 80CH, EETEITMAMAR,  FIRBLR AR
KR, KR R, ARG, BRSPS E LG iR
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3.3.1.5

NRE I L EW L) it

FERAR, W2 SECEK e A REMAL BRI A 24, PHAES RIS, Wik, kK
PR KR IERE 80°C NH .

332 ZREARBENELSBE M0

FURRSTI 4 F 10 BBD LAl s, SRR T EM= R AT R
WU AIAER, W% 3.4 FUR. A SUs Rl T2 Tl 400, 4SS
P AEH BB 3 A R KB FBY 8 e VRSP BN 3K B R R
BT 45

Y=+83.30+0.75*A+0.21*B+0.59*C+1.08*A*B-0.025*A*C+0.050*B*C-2.45*A*-1.83*B

2.1.52*%C?,
& 3.4 vq @Rt B s
Table 3.4 Response surface test design and results
Tz M 7 A
RS AR B PRAERE BRI -
% % % B

1 0 1 -1 79.4
2 -1 1 0 77.6
3 1 -1 0 78.3
4 0 1 1 80.6
5 -1 0 -1 77.9
6 1 0 -1 79.5
7 0 -1 -1 79.4
8 -1 0 1 79.2
9 0 0 0 82.4
10 0 0 0 83.5
11 0 0 0 83.7
12 1 0 1 80.7
13 0 -1 1 80.4
14 1 1 0 81.2
15 0 0 0 83.4
16 -1 -1 0 79

17 0 0 0 83.5
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3 PKEFFHBCT T

3.5 A%,  [RIETREAAMREE (p<0.0001) , K#LTp=0.8340>0.05, A
B2, oLz e AT BERATAL, MRS RE R=0.9811, R*Adj =0.9568, R?Pred
=0.9222 , Y AIAUA RO T . SR JE I [FE T FE, AT RARGA =AS BR R A e Y
K, GEREH, KA EE PR ERIT 2 A>C>B, RIS AR A i & > JiE
FRUSINE >0 neE. NRBATLUE R ER AL C, EIXSNG AR 5 Bk Vs
&, SEKRMEEESERREE (p<0.01) , A2, BX. C2XERBHIERE W thE
RWEE (p<0.0), MAZHI AB Xf/INKE TR FIEE P2t 22 (p<0.0D) ,
AHI CD ZHIBD LA B R E V73 6 W35 s

& 3.5 EIEA T E 5

Table 3.5 Analysis of variance of regression model

B S5 A H R B F 1 pfH BEN
A 66.81 9 7.42 40.36 <0.0001 o
4.50 1 4.50 24.47 0.0017 ok
B 0.36 1 0.36 1.96 0.2038
2.76 1 2.76 45.01 0.0061 -
AB 4.62 1 4.62 25.13 0.0015 -
2500E-0 2500E-0
AC 1 0.014 0.9105
03 03
BC 0.010 1 0.010 0.054 0.8223
A2 25.27 1 25.27 137.41 <0.0001 ok
B2 14.02 1 14.02 76.25 < 0.0001 o
C2 9.79 1 9.79 53.24 < 0.0002 o
2= 1.29 7 0.18
KA 0.23 3 0.076 0.29 0.8340
afiiRZE 1.06 4 0.26
S 68.10 16

e ERWEE (p<0.01); *EREZFE (0.01<p<0.05)

333 MNEEZRZEERS

JH v L T R A R CAAS B A (R DR 2 i 2 i A 1, Gl 3.6-3.8. H I RT A,
FEAZ HARRH IR PR PR RIS R, X1 PRy AN N B 5 P 22 AR VNN & 22 8] 58 LA
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NRE I L EW L) it

FHRASE, 1P == A0 5 Bk LU BE k55 R PR s I B Te) 5 AR FH AN I
BREE RS T5 Z T R 2

BT AT B T

METIF S ¥ Eisy

BATARGBuE

B 3.6 B Zith R 58 AR ReEx DA RTINS0 a B S F 5 AR
Fig. 3.6 Response surface map and contour map of the sensory evaluation scores of millet flour with

the addition of broccoli powder and chicken breast powder

S iF T R

&
- -
F- "
- -
] E
= "
[t}
e =
r—— i
"Th_\'““‘h._ —n i
i = e T " .
C: W e & B = - 4 i

AARANEEY
B 3.7 BT Ainimg 58 AL R AR B E RN E AL e B 5F 5 AR
Fig. 3.7 Response surface map and contour map ofthe sensory evaluation scores of millet flour with

the addition of konjac flour and chicken breast meat

HA P S

W T
anradhe

A e

B 3.8 BT inimg 5E 2 imgst AR EE IR a Bl 5F 5 4R
Fig. 3.8 Response surface map and contour map ofthe sensory evaluation scores of millet flour with

the addition of konjac flour and broccoli powder
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3 PKEFFHBCT T

334 TZHUSWIESLE

I LR R e BT SRS, A9 BNOKE R EE W AR S v IR
80°C, ARMEEEIRINE 20%- PU=AEINE 3.06% BEFRI R IIE 2.10%. X160 RFy
ISR 4.09%, BHAE TR 83.435. N 1B TSLhRifE, K LZ2HMHESCHARE
BETSINEE 20%. PO =0 INE: 3% XSHRMIRINE 4 %, BEFREnnE 2%,
VIR 80°C, TEMTZSHGHATIUESEL, 3 WHEK. BRI/ INKE T INEE
W (83.067£1.026) 43, HHERTIMEMI &N 99.5%. X Bt Z M B RIS AL
WAFR I KE T TS5 5, HA LR .

23



NRE I L EW L) it

4 EFARMAVEFE D

4.1 BIS

N ISR R e IR A, TR, JF H/NVKES4E E. Ll
VISl S 2 By s 0, iRk s 2 e S A FE R, TR C,
A RPUEATE . AT NKE TRR A R I RTE . Tek R sNE AL
Fitk s PUAACTE AR E bRt AT IR 5T, e B TRy« e BZEYTats
A%t DPPH H L. BFIEH AL, ABTS+ « H HEEMITERRAE S UL EIEE 17

42 MRI5EE
421 78}

Pk 5 321 R WS BUAILER (VO RETTT R4 LIT
KHG,  >99.7%; SB_FIE, REMOIECERH AKEAIRAF; DPPH, ALDRICH 2~
Fl; ABTS, dbHZEFRHEARAR; MMM, KEMLEREABERAR,;
=&,  REWRAERA); IRRER, ZIERSA R A .

422 UB/E&EF
5222 #5431

423 LG E
423.1 BEAXRSNE

B GB 5009.14-2017 (35—3%) 5 fifi GB 5009.93-2017 (F—3E) ; EELYE GB
5009.88-2014; A Ji GB 5009.5-2016 (F—35) 5 JIEM GB 5009.6-2016.

4232 AEMENE

Z2 X 75 U JTEFEAE R, B—E &1 80°C/KM A & ISk Wo g,
BTELE (W) H, 7£3000r/min IR EO 15 0%, HELER, SREL
BEH5UEER W2, BEET 100C T TE 4 B, S3EL0E ST TER
W3y /A\ﬁﬁD—F,
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4.2.3.1
4.2.3.2

PLEAB AR SRR TS, AW RSB —FEHNE.
B RREER4A, BiH: https://d. book118. com/07706501306
1006101
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