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BB 2T S I BT 2T P 2
WLER BR 50 B /NS #r , 1 BH Rl B T 5 4 e B (100
H), #EREERIARAF ;ZnAc, (4 P74
), R RN BRI 240 A FRZA W s EDTA-2Na
(AT aigl ), K fl AL 2R A BR 2 A
1.2 #ME 5

GHRH=-20 #FE THEHL, ) R A8 AR ML 5%
T 5101 HL G AT HRAR 220V-AC J7 HIHL P b
TR A LR A BR 2 ] ;SMS TAXT Epress &
s P PE 43 M4, Stable Micro Systems Ltd;color 15
B2, FEEZATA R ;TM 3030 Plus 4 H
Bi, HAHL A FKM=-20 i 4501, 7k
BRI R AR T 524 FRZA 7] YP10002 HL T K, [ ifg
HrPRBEEAL SR AT BRA 7 HC-200 =535 £ T fg By i
BL, WV AR 7k BT A LA I & ) ; GB/T 6003.1-
2012 FRufERT 3001 , 20 241 b B AR = A AR A R
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1.3 KEH*

1.3.1 £t A &HIME T2

13.1.1  2rZnt kil s Phak ok By s —
B Jo HUIR B 0 21 i AR e S 50 5 i X AT
S AL BR 0 T AAR ST AT, HE AT i
) 90 CH O P 90 s, PO ZnAc, 5
EDTA-2Na B LR 101 (P05 Bt 3 g/kg
K, PS5 R EN WK LARE TS 6 1 i £
BCF 52 CHIMER ST TR E 2K T EN
58% M % 5] 73 CHMA T HEAT 5 1 T4 Fr oK
GyBE LIRSy (LLEM R EK BT 8%, 4F
BRI 2 4 K 4y 2K ) By i e ik 100 H i 25
FHEL

1.3.1.2 Airgm T REREIE A H# 200 ¢,
2T S S N 4 R 5% ,10% ,15% ,20% ,
25% A¥ iKY 20 g, HoaR R/NEE Ry o 2 g R S5
S RRTE 100 mL ZE 1R K 3 ik 1) £ B K BT ACTR
B R T 2O AR S S min, 2B A
MR A K E T H T SR A AL,
FIA RER BN E

1.3.1.3 2k O T B S8 R Y T AT ) 2% 4
¥, HERE R A T PO (R B 4 b BT S 20
min,

1.3.1.4 Yrm K2k s rd T AR e T AL o gk
TR HLAE, BB 5 R G, JE /N R Y [R]
B, FEAEHR 2~3 WK, LB R R A — B, K
Je ALY T, MRS BT U] ) 6 g UEAT
T, fn a9 AR B 45K 200 mm, P8 3 mm, B 1
mm,

1.3.1.5 T B b id A & i A A5 T8
U REAT T4, o K 1.5 m/s, i 40 °C, fifi 1f
SR ISR R 13% T (BeKn&e),
#=H

132 FEFREMI G T JE S KRR A 5
(1)3t5n,
X(g/g):wxmo (1)

M, (1-w,)

P M ——AT BT ] ¢ B i 2% 0 o
g M, ——AT 3 P8 i B) ¢ B f Y T 2% A A0 R
g X—— AT 2 T A 1) ¢ B0 45 A9 T 3% K

R, gleso, HYIRIBEE KR, o/,
T B T A (2) R,

X -X
U(g/<g-h>)=‘Tt‘*“ (2)
o, U TR of (g+h) ; X—— Tt

6] ¢ P TR0 25 8 1 56 5 K 38 g/ s X a—— T 1 I 1]
£+ A I T 2% 9 T L 35 KR o/ s Ae——T 18 18] R A
&), h,

1.3.3  fe e il st (e) il s Al A AT 9 =
#1000 mL 7K, R 7K B3 B 455 40 AR 4%, 1
2 min Ji FF AR EURE | H2 35 RE B 30 s BL—Ai, R85 )
Y WY I UL 2158 52 5 T 2% DRI AR T 1 R 2R
71 T 1 2 1 s ) B Ay e A 2 o e g2

1.3.4  ZHIWARGME 6 78 b 44
1 000 mL 7K , 55 7K 5l BF A 40 AR T 4% , 15 B B
AR T B] U 455 2k A 410 T 4% 4% e P L 3
Kb g #e 2(3) TR I T A (S)1),

1.3.5 AWM E  FRIC10.0 g HE&, R
2 0.1 g, A BEA 500 mL 37K B BERR L
I PR K I B RS | 2 A AR A st R]
ek R R I, E A R E RS A 500 mL
R EFERS), M EE 250 mL H LR EIA
50 mL 37, BCEE TR SR B 2R R R 4y K 4y
J& , AT 50 ml, 4k 2228 & 2T, A 105
CHEFE P ML 20 5, BB il o M, T 55 2 1 9 2k
=M,

_ 5xM
P(%)—icx(l_w)xloo (4)
=L P T 2% & il 1 2% & % ; M——100

mlL % T EE R TR, g, W—I R0 IR
K, glg; G——HIIRTH 45 i, g

1.3.6  BiRAF PR g SRR R 20 S R AT 5
H T 43 A7 (Texture profile analysis, TPA )i % Fl
BTUVRR PRI I, 15 B RE R R R L S S BER
SEEM,

TPA MK S K. H6 WA P75, I Al R
(Pre —test rate):1.0 mm/s, Jll H # % (Testing
rate) ;0.8 mm/s, M J5 3 % (Post—test rate) :5.0 mm/
s, R4 B2 (Degree of compression) :70% , 15+ £ i
[E] (Stay time):5 s, filt & JJ (Trigger force):5 g, &
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AR 6 D ACFBOF R {E, 2 30 IRE &
7%, fp s B R AR A R ), WG K
min, SRS HOFEIC N 8 em &4 10 25 F A7
AR & LTI

1.3.7  BCERRPERRE 20 T A R T/

M 5 #H —EF AR LA N AL, X
il 2 J5 B A SR 5 KR SR R AT 25 A VA
WO bRiES % LSIT 3202-1993 (1 & FH/NE K,
Wt iTSHENR, BERSE AT ENSER 1
AN

x1 AEMHEAEEBRETMIER
Table 1 Sensory evaluation index of sweet potato leaf compound noodles
4 A7 i 5 WA

F RIS 10 uFEer G omAkRTmAEERIGIKE, L EME S 8~10 4 ;T A 6~8 4 & Bt
REAZEBEAH 1~6 5

&iF 10 UFH A RFORER T, BERESF L HTH 8~10 4Bk — A 6~8
RERE THEEHN 1~6

L D3 20 0 A A2 PEL o B R B e TR ) K AR 2D IR R A 15~20 & — A 10~15 &R
HE FBEEH 1~10

fca=gc3 20 TR Wi A BT AR Ay 69 Ko B EE A 17~20 4 s AR ARy 12~17 45 K3 3 K AL
A 1~12 4%

PR 2 10 SR E A AW AN ERE AR ESA T~10 45— 4T o RIRRE
£y 1~4 5

Frs 20 WLt A2 4 vt B A @ AR BT AR m LR T A 15~20 45— A& A 10~15
S EF R KT KEH 1~10 5

Kok 10 Fon 2 BrageRiE et F A RE P 7~10 oo F et Aokl TIRAR 5~7 4 Aokt

% 1-5 2

1.3.8 A GAEFENE WU A 25 M, A 1000
mL K H 38 3 A A A ), B R oK 1
min, B 5K N 5 om (T 2% BT A7 i
b 22N E Lab (B, B4 A8 5 U470 86 JF
SREEM

1.3.9  OWgit Tl A TR T 0
G LT S I T A5 T U T ROW 25 A

1.3.10 %4l kab ¥ R A Origin 8.5 Fl SPSS 20.0
AT AT B o p AR

2 ZBR55H
21 AEMHMFIMENEEAEELTREEN
A

N [T 28 49 S o 5 T A% 1) T e il R
TR RME 1 PR, WEL SN E A AN T
PR BT 110 min, HAHRINE A 5%,10%),
15% ,20% ,25% W) 1 2 & 7K 225331 2 0.455,
0.4945,0.4585,0.5026,0.5214 g/g, T 12 St H:
T3 K F KK A 0.1439,0.1248,0.1649 ,

0.1552,0.1467 g/g, A [) & i 2L i Hy 1) A 52 5
25 1 & AR A, 2L MR 3 R 25% M) 6
THREEIORE K, TR s R et HF RE T 2440
B O R I R BT AR 4 BB B 1
A3 2 1 A U R ARG, PR TR 4 T A3 ) 45 S
g HALBRECR Bl A ok &7 L3 T Koy 78 &
BRI, T 21 R R B i T A% I A 45 4 1Y
FLBR A PR 34 Bk A e TR R T 2
2T 25 - Ry D) 25 B (T 577 45 A0 A AR DA TG I 1K T 4%
(b T, R B L T R A ] e R P 2 e
K3 VRN R 109 19 18 45 76 T4 ¢ pi i - 5 3 7K0oR
R AIG, THRSA AR X A e TR A ) T K OoR
BF, 20 RS R 10% 1 1T 2% i 75 22 A Bt )
O, THRREAE AR . 7E TR0 A i 25%
(4 1T 2% T RN IR I R 10% 09 T Ml R,
TR KT 10%09 T 2R X 3 21 % it
VA T g o 5 e 21 5 A T A TR S 0 T R
2,
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Fig.1 Drying characteristic curve diagram of compound noodles with different additions of sweet potato leaf powder
22 AEMHAMMEESEERATEENE P OONE 1A R 3 & 20 % ik 2 5 T &1
i TPA FFPEANGY UIRFIE , T 45 R ANk 2 Fisk 3 Jir
221 EMESEANBEMREE EdEnY R,

xk2 EHESHEZ TPAFMNELER
Table 2 Test results of TPA characteristics of sweet potato leaf compound noodles
aF ety . . . Ly .
. A% g B Fs g s L E S BRI B ik = M
e E %
5 271547+£42.62 3568+ 1.15 0.34+0.03 0.86+0.01 2358.11 £19.48 818.15+23.52 0.67+0.02
10 609.08 +38.96 26.84+137 0.72+0.05 091+0.01 551.12+9.83 403.19 £5.71 0.36 £ 0.01
15 112250 +£2543 27.70+1.11 0.83+0.06 0.93+0.01 1044.18+27.81 869.98+12.59  0.44 +0.01
20 146232 +34.53 3695+1.25 0.86+0.03 0.92+0.01 1520.68+28.83 1347.57+24.95 0.50+0.06
25 216254 £36.32 43.70+£1.67 0.89+0.02 0.92+0.01 2117.54+38.78 1914.56+43.68 0.55+0.02
x3 AEHEAHEETTHFENESR
Table 3  Test results of shear characteristics of sweet potato leaf compound noodles
L F et R E /% EE Mg WAL JE g R g s Fgsile-s
5 195.01 £2.15 429.12 £ 12.74 563.39 + 15.15 0.07 £ 0.05
10 220.09 +7.84 456.17 + 8.22 508.91 +11.71 0.32 +0.04
15 212.67 +11.04 436.94 + 10.60 494.25 +7.85 0.19+0.10
20 172.95 £ 10.72 375.45 +7.87 473.07 £5.76 0.03 +0.02
25 127.27 £ 8.55 332.13 +£9.58 404.61 £2.47 0.37 £ 0.01

2.2 ZLEEMA A AR T AR R 9 JE 80 23
P T 0 58 I 52 5 T 2% 19 45 A SR R P i A AT A
TE—E M M 5 5 3 OT A5 B S 5 DA IR
PR3 o3 Bk 11 A 3R 48 5 2547 [ 4E 0 B
PR A CRIE I S48, TR Z A9 A
e RPN AR B LR AR TR 2 R4y
Fridan B, 3% 4 2 A 5C o i AR (e A R T 5
MR, HT I 2 I 4 R A 2 A RO 9 5 22 5T

kR0 A 52.073%F1 39.175% , B TTHRF N
91.248% , % i 1 F B4 FEAEAE AL B KT 1, 3L W]
B2 AR & T KA R R f5 2, RESE 4
b S B 2T S A A T SR ) R SRR, RT3
BUAT 2 A R 24T 8T

P 5 R T BT, R T 45T T AL
PR 32 43 DTRR AR 0 K/ AR AR, 55 1 L
o3 HE AR A2 B0 (X)) B (X,) A T



194 hoE

i oF i

2022 455 8 H

REAEA
Eigenvalue
S SR -

—_
T

oF *—e—0—0o—0—0—0—o

0123456 73891011
Number of component

2 ERSoWEAE

Fig.2  Principal component analysis gravel diagram

x4 EIRSHNBFEERREKE
Table 4 Eigen value and contribution rate

of principal component number

(Xs) PHIBME (Xo) I RV (Xg) (BT UTRE FE (Xo) 5 565
2 FERG R AR (X)) JBER TT (X)) |
WM (X)) BY UIRE MM (X o) B VIR (X)) o AR
P45 A 32 184 AT 1) Bk DA 4% 1 32 B0 R A A
(A BSR4 A5 00 R 8k, 2 R 4% 2 AR
ST 2Rk = AR v AR A 0 R B R K
FE R TR IR WT F M E R,

F, = -0.293X, + 0.411X, — 0.089X; — 0.031X,
—0.334X;5 - 0.398X, — 0.267X, + 0.407X5 + 0.397X,
+0.266X o+ 0.032X

Fy = 0.335X, - 0.040X, — 0.459X; — 0.445X, +
0.285X;5 — 0.136X + 0.366X; + 0.091X; + 0.136X, +
0.369X , + 0.283X,

AL SPSS 20.0 & 46 bR 9 J5L 4k B A7 AR
HEALAT A T it Rk b, 25l a i 2

EN R 4 AEAR TkEI% RRTKE/% e X I e
AN FEWITF53 Fy A Fy LS TR] 320053 (9 75 2 BTk
Z, 5.728 52.073 52.073 REEWN BRHGTEZ L B(=1,2,3, - - -,
N ” S AR R R =
7 4309 30175 01248 k) MBCREL, BB F = BiF + BoF; +
B+ -+ e Bl A% B 21 5 0 A2 THT A% A
% 0-808 7341 98.589 (PP ARl < F= 0.5TLF, + 0.429F,, 4 3 i 53 1%
7 0.155 1411 100.000 G3l AR 15 BN WU 0 o 21 55 0 52 TH 25
JRA PR R 255 W0 SR AN 6 FITR
#5 FIHSHETEHER
Table 5 Principal component loading matrix
Eikos B ORFEM MM O BREH KAENH CEWN waEAMR AN WmE Headgn Fin
Z -0.700 0985 -0.214 -0.075 -0.799 -0.952 -0.639 0.975 0.949 0.637 0.076
Z, 0.695 -0.084 -0.954 -0.925 0.591 -0.282 0.761  0.188 0.283 0.766 0.588
x6 ARFMEBLAEHESEEFRMFEEGITSX
Table 6 Comprehensive texture score table of sweet potato leaf compound noodles
41 oot By o A B 1% £ F, F
5 -0.193 3.681 1.470
10 2.841 -0.898 1.237
15 1.559 -0.986 0.467
20 -0.777 -0.512 -0.663
25 -3.430 -1.284 -2.509

M A T L o A B 2 A2 T 2R 5
R P 8 5 1 PR 1 2 2 I IR 3 A 5 ) i
MR PR, B P I 0 A A o g 6 o S D
ANJEIER, UL MR AR — i AR BRI R i
I REVE  ZEVR L 10% 3K 2 S AR AH . 213
Ly RIDRANY IR DO R ek v R ' i e Pl

A1 5 B 17 PEL RGP i 21 55 3 A S ) 3 TG
gt R AR YR R B A KRR AR iR
[N AR N A NPT R (LS S S
Ao v A3 B 1T A R, B D) IR R DR AL 3R
6 S N [ 21 2 R N i A A 1T 2% 1) JEAA R 1
LRIV B LU SRR N R BN, B2 G T A%
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2R G I R B T RS BN 5%, 25 &
P SR, TR 5T R e K PR A B A 2 A
PR IN IR B 2T 24 5 i AN TR 3 A, 53 4k T A R
FIRIE L, % 5245 T A% B SR e 1 7 A — E 1
M, 33X 5 5 S B A ORI AL i A0 <6 B AR THT 4% L%
HE I BT R AT ST 4R — B
23 AEMESEFHRBIEHME

PP 3 AT A0 Bt 0 58 A A o 8, 21
T 55 T 2 A T 58 2 SRR BT 2 R g B B
FeIs /N R B S, AR E RO E A
FTEANE R EGThIA R EIEY, # Rk
SRR U] 3 B A2 5 T 2% 10 SR BT , TS R AL
WA RE M A2 5 T A I TR A 45 A8, £ 58 b P R
LT 4 ) 22 OB RE 0T 2% rb B0 T 2R 1 R AR SR
VERT A —E R Lo 1 T A 1) = 4 R4
Ji L T A WK B B 3 DR T T AR B AR, T g
Ho FOURE A T 31 4 1 AL B A T AR, 7R — R R ek
AT TR AT Y AR A A A AR i R A 4T
By e B Ak P A AR 0 i, R A 4R
KK I, 25 55 1 T A1 3 1 A 4 4 TR A £
B ARRE , A8 A A o il 45 A4 AR 5 i
IR, RT3 P B4 5 0 2125 Ay JORT i 21 %5 1
Hor AN TI0E: PR3 0TI R 22 R I 2 R T DU R
W 21 B 52 T AR B D PR R 2, IR — s
10 2135 3 1 — E R A M) T AR £ 58 v 52 5 i
00 B T AR RE LT YR 2 Y LI I 2% 25 44
MG E |, BI85, 38 e i i 2 B I 2
ST O THI A% B A T DB A5 R AE R IR 10% 10
A%
24 AMAEMHBMEEAEFBREFENE

S
10~ 15 E
<
Tl‘:D 9_ 8
g S =
wE sk & P bl w A
K g \\ e = 3 JZ(:\'(' %

5} % o
7 — -
2 " e = 2
D Ly 12 s S
R A w2
/ o
Z i ¢ c
5 5 *\\5 1 g;o
&
4 1 1 Il 1 1 0 g
5 10 15 20 25 &

2T SR TR 0

The addition amount of sweet potato leaves powder/%

B3 ARFMEBLAEHESEEEH L
Fig.3 Cooking characteristics of sweet potato leaf

compound noodles with different addition amount

Vg

T RRBEDG O E A &N EE Y,
AN RIS N o 21 2 0 52 TSR IR P A 25 R
5%>10%>15%>20%>25% , 421 2 1§ (1 45 Jin 2
N 5% , BE VE Ay 45 Sk B e KAE 93.57 435 44T
BRI Ry 25% 0 B PE 43 R 55.20, 41 %
WA G T AR R T TR 2, X5 O R R
IR EE R — B M E IR 5%
B, 21 57 A T A% 0 R TR A 2 T A
FETH F G M T A% 0 A A ITD K A B, R R A
WL 50 e v, o 10 P e, A TR IR A 40 2
T o LTy VS 0 R R AT A% 110 A ok ik
WS 18 A T SR A NELNE N R B B A B
ZF 0 R S R R /N | 21 Sy 1 7 R A
SR |3 1P AR A R R 22

R7 AEHESHEEZRETESR

Table 7 Sensory score table of sweet potato leaf compound noodles

o kot hrism g

i 5% 10% 15% 20% 25%
FALK & 9.30 8.40 7.84 6.90 5.94
ek 9.18 8.38 7.10 6.64 5.92
i 19.05 17.90 16.70 14.44 12.06
o 18.70 17.72 16.10 13.40 11.06
S 9.26 8.50 6.70 5.90 4.38
i 18.72 17.88 15.80 13.82 10.16
ok 9.28 8.46 7.20 6.14 5.68
B 93.57 87.24 77.44 67.24 55.20
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B T A R I IR MG 4T o 102
IR HE 22 | H R TR A P TR A R R A ol 101
BEAGRE LW B WS, 2R A sl _0(;01
FSURNIRT S SURS P AR SR AN X €A 0 ™

— AR, 2L o B R S (E b7 35 W
. 203 5 T 2R 1 i R e 2 P — B 2
7R A AR A B BN 2135 ik vh R I R AR A
it RE A AL BT IR I IR 1 S8 Ak, 2B A0 B S B I 1M 7R
ZWOR LR G AE R AR LLE R
K A A B SR A G, Ay
A T8 P R i 7 i DA S8 Al T 2% e L 3 AR B
E I ) 3R R LR AR LR A R
B N ZR O A P AT DR AN T L B U A
F , SEHE OO S — WO ) e @ AT BE LR B
WRIZLA B, B R R, Bk
IR = =0 WP DR GRE ) N s SR SE AR o ]
AN Ry 5P}, L1555 T A% A (035 i i

.
26 AEMHMFIMEMESEGERBUEHH
el

P 5 AN [ Jon i 20 58 i 5245 T 2% B 4130 R
BElAl, L0 A AR B O S A D T L
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S JieSsR o’ o T . - B
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The addition amount of sweet potato leaves powder/%

B4 AEAMNELEHESHEENERE
Fig.4 The color of compound noodles with sweet

potato leaves with different addition amount

Rtk WRAS R R B O TR A A TE RN
ARGE R K T oy FOURE G 2 | 2 Bl TR A5 0 246 T 377 I 2%
(14 Jo g R 3R A R T T 4% 1) s SO, 2] Sa
56T LA Y, C03E R ds I 5% 52 45 T 2% 14 2R
P19 265 235 4 B0 T S, I\ DT) T B T D' T, 9 A OAE
% WU G T A% PR FIGE T M g £ 5 el 1B Sh AN
Sg i LRt 2058 R 5 o 109 52 45 T 2% (19 1
iy 1 4% D S8 oA, ARG A TP T, A AR T ) LB
2 FLARIE R, TR UKL Bl 60 2 B 4= i, i 1 1)
IREEH, BUT TSR 109% 4 524 TH 4 1Y W 55 R i
R S JRE A dre g | BT IR R B g 5 1 1] Se A ShoAl
VA, ZLEnh i 159545 T 2% B9 3R T T
AR RLRE | 32 PR O 21 5 Iy o £ 2T 2 A T
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Fig.5 Microstructure of compound noodles with sweet potato leaves with different addition amount

5 DO 2% L B 348 K 8 43 VE 3 TR R 555 TE A1 0 2
P 52 5 THD 2% L MR P 2R P s 5 fR T 5d i 5i K] Se
GURTIIE N R CEAR AU iR s )| g S R
SERE TE IR W 2R R AURE 1) U ) o8 4 1k R R | S5 A8
iy, FLBR A b 7 T4 5 52 45 1T 4% rh K A3 BIOK B
P, B AT AR — AR 22 A B AR ORI
W7 2% 0 R 38 MR 22 ) 5 7 4 Tl AP A 0 4
FHid—3,

3 &

A 1o 2 AN R 213 O S A A2 T AR
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Effect of Adding Sweet Potato Leaves Powder on the Characteristics of Compound Noodles

Zhang Yingmin', Ren Guangyue'?, Duan Xu'?, Li Linlin'?, Fan Xiaojing', Wang Zhaokai'
(‘College of Food and Bioengineering, Henan University of Science and Technology, Luoyang 471023, Henan
*Collaborative Innovation Center of Grain Storage Security, Zhengzhou 450001)

Abstract To explore the effect of sweet potato leaves powder addition on the characteristics of sweet potato leaves com-
pound noodles, drying characteristics, cooking characteristics, solids dissolution rate, texture characteristics, sensory
characteristics, color and microstructure were used as indicators, principal component analysis, fuzzy mathematical meth-
ods and other statistical methods were used for analysis. The results showed that with the increase of the addition amount
of sweet potato leaves powder, the gluten structure porosity of the sweet potato leaves compound noodles became larger,
the drying rate was accelerated, and the energy consumption was reduced to a certain extent. The comprehensive score of
the texture of sweet potato leaves compound noodles decreased with the increase of sweet potato leaves powder, indicating
that the dietary fiber in sweet potato leaves weakened the formation of gluten protein, which had a certain negative im-
pact on the texture characteristics of composite noodles. When sweet potato leaves powder was added at 5%, the texture
quality was the highest. Sweet potato leaves powder excessive addition increased the stripping rate and loss rate of the
composite noodles, the pigmentation was dim, and the sweet potato leaf fragrance was too strong. When the sweet potato
leaves powder was added at 5%, the composite noodles had the brightest color, the best palatability, and the highest
comprehensive sensory score. This study provides a certain theoretical basis for the research and development of sweet
potato leaves in the pasta products.

Keywords sweet potato leaves powder; addition amount; compound noodles; characteristics



