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BB AR F e THORF R ZIRARN A0 A H RI8AF, AR THREKE R EREHAE.
BMRBR G N ZFe AR ZT 4ANRE, = owsnifon TR Hra, EREN, Fathi
A BRAEKESR A ERENAT>EHRIGR G A >4 KA E, Rk Eegbey ot > T
LA AKRKHH 100 kg i, BADAESKEHN 40%., RAEKREHAEHN 10 kg, RHIRIURYS
MBEH 15kg, HHH KRR EA 04kg, WMIHRIF. FRdiF,
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Research and Development of Guiling Fortified Rice Noodles

HUANG Wei-an', MENG Yi*J, WEI Xiao-ming', CHEN Lei', HUANG Kun-ying', TENG Guang'

(1. Guangxi Yulin Ju-an Health Products Co., Ltd., Yulin, Guangxi 537001, China;
2. Guangxi Yulin Pharmaceutical Group Co., Ltd., Yulin, Guangxi 537001, China)

Abstract: In order to optimize the raw material formula and processing technology of Guiling fortified rice
noodle, Le(3*) orthogonal test was used to study the effects of the four factors on product quality and
processing efficiency including water content of flour, the amount of corn starch, the amount of concentrate
extracted from food materials and the amount of spice powder, when the comprehensive score of cooking
quality, sensory quality, rehydration rate and processing effect was take as the evaluation index. The results
showed that the effect was as follows: water content of flour>amount of corn starch>amount of food material
extract concentrate>amount of spice powder. The optimum formula was as follows: when the rice flour was
100 kg, the moisture content of the flour was 40%, the amount of edible corn starch was 10 kg, the amount of
food material extract concentrate was 1.5 kg, and the amount of spice powder was 0.4 kg. Under these
conditions, good processing effect and good product quality could be obtained.

Key words: guiling rice noodles; product formula; processing technology; orthogonal test; comprehensive

scoring method
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A axiin, P, WAATERM A P ER I R |
PR . IR ARG . KR IS
SRR E SRR, DLUREH W 'R E IR
F B LT o0 24 £ 1) 5L 1 24 b TR Ak 3 7 56
(KL 1 R AT 4

B, WRH . Bus, BRAE. fhii. K
Joo AN AR I DIRE, 4B B AT 2 ] 3]
@m,E%%%%%\ﬁ&\%i%O%ﬁﬂ%
KU T EENEAR. G0 WL T YRS
BRI, IR S YRR A RO ORI,
B ER . s E g m mt. s
SEAR . K2 G, 4EA R R TR S
M 50 FE SR, AMUE—FMEE, mHIE R
#ﬁ%%%ﬁ%ﬁ%% BOE AT AR AR R

WSO IR IR 2, RARDKBIR. {2
%ﬁﬁ%%% RERG IR MM . PUsEE | TR e
Jio BRTEA IR AME . ANE L SR,
A% B AR R 12

Ok EE ML, B R B
SR A REAN R, BB L TR

MINTTZ, DSBS AEMBIR S R, ™5
AR5 BAEFRME, NMUAF TS A
TR A 05 o B . 3o [ R SR fl R, 1T LS ok
LF WL, W TR oK
1 MEE5FE
11 #R

fo: WALRATY; 6. RIRA, K%
£ NN ) AN N T O N e S S I 7 2]
M ; Sk JCHEEER SERM Rl oA R
ovwly Kok T R4 AERA R B E
KUEH: IIARFCERES EARTF L ARAF,
12 FENHEEESE

KA EL (YZ250 B ). FART 25 ACKH K
A RAT] ;RO (1J224BC, 220 g/0.1 mg ),
HLFROF (T500, 500 g/0.1 g ): H #ATT A IR
AR HARIE R TR 48 ( WHL-25A ): Kt
ZR AR A R A BUR H IR K s ( DZKW-D
B): bt AOE B BT BR A .
13 BRERUKREMIIZRE

BRI . BRBR . EKTER

KASTHUERIRHL (3 h) - (
TE 35%~40%,
B

14 BHREBGRGUHF &

R A5 B A 00 ) R PR T — e R B0, B
5% K% 5%, HEHE 4% . RIRIA 4% . IRAT
4% . BT 4% KB 3% MK NI E MR 2 Ik,
BRIK B A B E R 5 A%, BhEHE 2 h,
GIFRBOE T 120 B, Wk4n = M X% E R
1.26 g/mL (80 °C), MIEK>Fik, EMS &M
Wiy, #H.

1.5 HEEBARBHE

B A 2%, WE2RE 1%, I 0.5% ., /NH
0.5% 5 5T S8 0.5% &t 80 H i 5 Bifs
TR AR, WEAKS &R, &

i 80 Hifi ) »IRA— HAB KA - H - BT 4
TR 40~45 °C, 1#7E 8~10h ) > &— T (45~50 °C,

<—2fe (K4y
IKGFEZE 12%~14% ) —t0%—

1.6 ZEERRHOMNERE
1.6.1  Fe e E B ) e 7y ik

B2 20 mm BKR B S50 (@1.2 mm ), 7F
Hil (25 °C) T, RWBELEIKFILT] 50%+2%,
PP A 200 mL 5 A ZE K N =4, 1R
FrK B R ZS , BERG 30 s B—ARKHY, HI/NTD
PIFF, WEEH BB A IO Hues, KO R i o
TCHLE AR, TSR I TR] S S5 A T A TR) o s
RN R
1.6.2 AP E Ty ik

B L 10 em W9FESL 10 g T (105+2) °C
T 2fEE, WHETYREN M (EiHE
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0.001 g), ARJSTEHR R T H 100 mL ZE /K=
HKER 50%+2%, HFEFRARBIn, A
fB ) 200 mL ZE /K P A 2 min, VS KR HIJF:
PET, FREHOA (105+2) °CHE IR TR 4E P AL T
ZFfEE, WETYRERE M, CKHZE 0.001 g).
(1) A EERAED,

I M-M
TEPKE %= 1

1.6.3 Wi Z R I I ik

K 10 em BKRBAS 30 AR, 7EHIRTH
100 mL ZEME/KIZ 2 KRN 50%+£2%, FHHE T
BERR g s, A 200 mL ZE1H /K P&
2 min, JEEFIT, VKB HIFET, BIAR,
WCRERJE KA 10 cm DL ERRIREUN, #% (2)
AW 4R

Wik /5 = 22N

x100 (1)

%100 (2)

1.7 ZEMRESERENITEGN TG E

AR BN ] R A R A W AR
MGELR, 3R 1 PR HERE TR0, SRR
A IGAF I3 AN R A 2 A i B PR 50
18 EXRFHMET E

FERIAR N ZER (25 °C), KSRk &E

W 10 f%, FEAHIF S0 R EIK 2 5 em 1R 5%
B 10 g H—4A, BEETA, /30E TRAFmK
PEATIRL, LA 15 min N TE RS, 4R 15 min $5—4H
B AR, FHUERARW T HREW K S, BT T8
PRI TR, HEKKMERNEE, % (3)
A AR,

Em$/%=%£ﬂ@xmo (3)
MO

K My KM EKATER, g M KK
BKGRER, g
1.9 BEEMIREFRFE

JE N 7 5% SCik Y, VR AR LR 2,
1.10 MIMREENIRENTTE

TR i 22 3G, A A o L
%3,
111 ZEERFE

SRR R B 25 B0, S RSk
RS, 5 (4) Ot
CEATVEIr = A x BBV + 4, x BRE VY +

Dy x I TRRATS + Ay x K (4)

Hrb 2 Aoy A A RBGE RE, BUES A
0.4, 03, 0.2, 0.1,

®1 RFERREMESIRE
Tablel Scoring criteria of cooking quality

Wi H SOy WA
AN 30 <5min, 30%%; 6~8 min, 20~29 43; 9~10 min, 10~194%; >10 min, 0~9 4
EEMER 40 <1.0%, 40 7%; 1.1%~1.5%, 20~394; 1.6%~2.0%, 10~29 73; >2.1%, 0~9 4}
Wi £ % 30 <5.0%, 30475 5.1%~8.0%, 20~29 43; 8.1%~10.0%, 10~19 43; >10.1%, 0~9 43

F2 KREBETSRAE
Table2 Thesensory evaluation criteria of dried rice noodles i

T H BAHE VAR
{ERES 10 WA, WAL (7~10); WiEE, RE—R (4~6); GEKR, KK, JTOHEE (0~3)
M 10 FeI TS (7~10); BB (4~6); HIREGZIR . £ (0~3)
Bk 5 AR (4~5); BTk (2~3); FHRHE (0~1)
F 5 TPt (4~5); AR (2~3); BEZ (0~1)
T 10 Bar (7~10); FEAK CBE ) (4~6); 334K (5F) (0~3)
g 14 10 47 (7~10); —Mt (4~6); 22 (1~2)
S 10 I (7~10); —f& (4~6); 2 (0~3)
by 10 AR (7~10); FEKEEF (4~6); RiZF (0~3)
PN 10 HE (7~10); WA (4~6); FUZHIEE, 21T (0~3)
WL P4 10 A (7~10 ); MHARPEESEF (4~6); MHIEEZE (0~3)
ok 10 FKEWR, BIES BB (7~10); FEARTCIR (4~6); HPEBREEIR (0~3)
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Table3 Theevaluation criteria of rice

noodles processing effect i
KA 22 R TEAME
22455y A5 G5y, REDLH; L
70~100
Je
L2 G 5] M2 ml Ay SRIAEOEH ; 30~69
W& A 92

22 R AN AN 55 R E, MELLATEE
REHRE; kA%

i B H 22 (EDREL AN 7™ TR 245 5 R SR o ™
&, MELLHL REioHEE; kEZ

10~29

112 BREFRRKWIEIT

i 72 i 25 s A KR R FP I ROK (83 ) o 100 kg,
RAEREE7KE . B ERTER . B B0k
YRR R 4 MHERMHE, BNEREE
S AMBREE, HORZIN T T2 0047 50 9 3 g A
KLk, BN AL I T A R 5
DA 1 45 R 3R I A A P A Y
1.13 EXRIEEIT

R 4l 5 PR 2230 i TR B R R B K
(4). EHEKER (B), SHMREUELY (C)
KRR (D) 4 MHREMEAHEEE, DIgE
BV AR, BT LoGBhHIERIR Ik e
K AR 1 fe AR P Fin T T2 20
2 HERE5HW
21 REMHEKEIKERRHOTM

FEFOKRB A 100 kg, B H ERIEH H &R
10 kg, BMBBURAYHES 1.5 kg, FEHHER
R 0.4 kg AT, PrRHE A B INAGE f 7K
FHA RS R B S K 30%., 35%. 40%. 45%.
48%, M T AZOREIERZIAACKL, JFitT
B R BRI . R 1,

MK 1 AU, BEE TR GRS KRR T,
Wy 2R TR AR BB AR, 2 & K IR F 40%HT
NI BT 5 8 2B s A i 2 T
MEKEIRF] 40%0HF, XIFWR TR X2 RiR
GAEH A A oI, R Rk He i b AE A AN 1
A, Briimok &, HERmAA ., MR, &+
MG AL R AR Wi Koaridmm, Pk
TR, BrEAALE R SRR, NIRRT
BACAEE, RER S OBEREIR , TR AR 2,

oF ceREaLs.o1Ls AND FoOD: ﬁ C||:|':I j]l] I
S —e— =LY, - 100
—— BE 5
-4 90
4L
xX
@ _m§
& &
=3 g
?;é \\// 1" B
2L
460
1 1 ! L I ! 50
25 30 35 40 45 50 55
WREK R %

1 RS KENRERREFIMT

Fig.1 Water content of floour on the quality of rice noodles
I e Az R aE!OY R e A K R, e
PEREFE HORE R Y R B B B 23, TRy
2RI B A s A, bl RS ik
SFRNERHUINVKER TR R B, TR IS R
FIOGS KM=, o il s, R
HIEE, HRAEBKRGE, WL, WLE
PPRHR & RS K 40% OB A
22 EXREHREIKL BRI

TERKHI A 100 kg, BRI
L5 kg, FRPBIAR RN 0.4 kg, RABRE TR
N 40%M & ET, BRTEORIER R 5. 8.
10, 15, 20 kg, #1518 T ZBORGIE A% ALK EL,
HHATIE MR EBUR R ORI 2.

51 —e— HEMEEY% - 100
—=— BRE TR

4r 195
©
5 &
b =
B3r {90 &
® e
bia &

2 185

1 : ' ' ' 80

0 5 10 15 20 25
FERTEM R /kg

B2 EREMAENKERRAOZMN
Fig.2 The effect of corn starch content on the
quality of rice noodles

MIEL 2 WL, BERE FOKRTER R,
FREVE B, RIS 10 kg WP
B, SRR A BT TR 4% 1 A 0 e AR
A EOKTE Ry HI B RS IIE AT R R, A F
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10 kg i}, HRAEM KT T, W EKE
H53 1183 FH 8 X A9 4 10 ol A R e iy . B
Ji PR T K TE A HAA IR R K BE J) . AT
T RAB R MOKBE S, FEAR TR,
e BY e sl 2 At B R AR ME R RS, ()
NG A A A= S I T (O E 2y O B 1 T S5
R TERY IR, KR 55 S BB R 55
Hh, FOKTERAS Bt 2 A A AR GE Ve R AR BB
TRIREE, BRUMA, AR ERR A5 T 5%,
WA oKy 2 1 S A AR R (AN R Ve K 2
ARSI TER , BEREIG N KM R BE R PERE, X
AR BA oG R, TORRTEKR LR,
TR BORERE | DRI A PRI R, R
B EOKRTER T R TEM LA, O A B L Y B
VEM, YEINT ROKM B ELEEVE R A, I ELREUE
By R R S T B R, L s ok
2 PN 1 D B [T A R /DN, I A R R
KL BRI B RO, AR R K B 40 R
WINGER, BTHLERE , A B T Sk
EBEE EARTER FHE RN, FAXTREAR T Ik K
R BT A i, 5940 T ORZEUE 1) 45 254,
PRI, oK i) A P35 R MR S AT AT, DT A
TR R0, N, WA E SRR
FH&EH 10 kg LA -
23 REGREWASIT KL RROTMW
FERAKKY N 100 kg B H EKRIEH HEH
10 kg, FRB AR N 0.4 kg, IRER&KE
N A% SRS B PR Bk 4 5 0.5.1.0,
1.5, 2.0, 2.5 kg, BT 2ZoREEREMmILK
&, IFHATICE R R0 . 45 R LK 3,

251 O EEHRKREY% - 100
—a— JRE R4}

20F
X 495
&
¥ 1.0+ ”
5 {00 B

05}

O 1 1 1 1 1 85
0 0.5 1.0 1.5 20 25 3.0
BRI R /kg

3 REWAEX KL MR

Fig.3 Amount of extract on the quality of rice noodles

M3 WU, B A B O i ) o 1 3
o, RZIREVE B, YHEBE 1.5 ke
BEPE o3 fe i, SRJE SO T SR iR e i =5 & 4
JRBW TR, 8RR 1.5 kg iF, KBRAK,
SR I MR R RS, S5 R GR T 1T
XA BB AR IR Y SRR R EE N B, MR
PO FKVE R B A R AT B ), AT 52 M)
KW ST, BEA ISR, IR MR E
HE &bz m, EEmE s, KoK
Ky At A eh, AR B SR URE P R ST A
Z HBRE%, &85 0EmAH AR IR B M 2%
SERYUL B R, DI T V2 b UKL 9 2 i 3 8
AR S BB R, (R A i, X
i KK TE R I AR B3 1, (o ROK T M X AR AL
P G it T AT B K e SR AN s RIS 2 A B
ORI R ORGP PHEME . B E
SR BFEIEHE, 5 B aHset
1M A P RO AR, B R R 3
R L (W R, b B I 2 ok 4% (A
PG, T HERE PR AR . PR, W12
FE MBI R 1.5 kg LGRS
24 ERHMERAENKERRHZME

FER KRR 100 kg, B H EKRIEHHEH
10 kg, EMRBURAY RN 1.5 kg, IRE KR
FKE N 40% M 5T AR AR 54 0.2.0.3
0.4, 0.5, 0.6 kg, &8 T 2ZZRGIVEfRL MK
24, JFHATIVE MR BRI . 45 R ILE 4,

S e EEBURFEY 199
—=—REIA 5
4+ 497
X - 95
o &
¥ 3 BN
ﬁ 193§
ﬂ;‘f sl 491 &
-89
1F
- 87
0 I I I 85
0 0.2 0.4 0.6 0.8
TR IR /kg

4 FEMAENKE&RRBZNE
Fig.4 Amount of spicer powder on the quality of rice noodles
I 4 0L, BEE ARV R AR I, K
LR AR RZ W TRE, HEILE] 0.4 kg i),
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BRI, SRR BEE RN, AR R
SGEW BT MRS E IR ZE LR, SR
IBE 0.4 kg PF R, SRS A BT TR, X ]
REE A TR AR S AR FEEEA R, MEA
JEOR RORBER N LR AT BT, DA T 52 1 oK
emyah i, RE R, RemErEA
BUE R W, EA U R, ORI
WA R, 8 B SR UL S AR
HUBCER S, 8 F S SR A AR R i o 4 45
CARIER % PN 1 Pk v g A 7 S e VA
oKL REBL R, HREEARSELR, X&
TS ROR e A M0 PR B0 17, ol KK B B xE A A
PREJISC it Jo TS I T DK 28t o AR 5 ) ek 2 19 o
HEORALR I BERE . KSR RHMRE L EE DR
SR EFEIEMG, SR 8 G,

=/,
o

11 H A B R BE AR A B R A& IR, (A
SR TT RE S ad B B Y, A
Kt , 9120 10 8 BB R H iR 0.4 kg AR AE
25 EXREMEFREFEARFAMIIE

H T Al A s Ak K ZR I L AN T
T2, FRHEFREmEERMERM -, &I TR 4
AT, I LoGBHRZHIELRE, iK%
GERWER S, FREMEERIE 6,

M 51 RAEKER 6 WIT 25 HikE, X
LR ALK 2 B AR 7 AU T 20 ARG S e A 1
Hr: RARRRE KR (4) >EHEKRTEN &=
(B) >EMEEBURAEY I (C) >R R H &
(D), FEEMHNKRZRAMEEKE (4)
(P<0.05), MRHE k{8, BAEHMH 45 HKER
FEAKTER R (B) (P<0.10), I & H, &I

IS 2A
)2

x4 EXBITHEZEKER
Table4 Coded levelsfor factorsused in orthogonal test

R
K-
BB K /% (4) FRTEM kg (B) BRI kg (O) R H ik /kg (D)
1 35 8 1.0 0.3
2 40 10 1.5 0.4
3 45 15 2.0 0.5
£5 LBEXKBERSHMENH
Table5 Experimental results of Lo(3%) orthogonal test and range analysis
e SN o3 /455
s 4 B c D SRS OBRE OMTHR KR GATS
1 1 1 1 1 81.8 88.5 78.0 73.4 82.2
2 1 2 2 2 85.3 90.1 79.6 78.3 84.9
3 1 3 3 3 80.5 80.7 81.5 80.8 81.8
4 2 1 2 3 90.4 92.6 94.0 79.4 90.7
5 2 2 3 1 91.4 94.6 94.3 79.8 91.8
6 2 3 1 2 94.3 93.7 94.3 81.4 86.5
7 3 1 3 2 81.4 81.3 85.2 79.0 81.9
8 3 2 1 3 79.2 83.5 90.1 79.5 82.7
9 3 3 2 1 81.7 81.6 83.3 78.9 81.7
K 248.9 254.8 251.4 255.7
K, 269.0 259.4 257.3 253.3
K; 246.3 250.0 255.5 255.2
R 227 9.4 5.9 2.4 G:ZQZYZ':%“
K’ 61951.21 64 923.04 63 201.96 65 382.49 H
K 72 361.00 67 288.36 66 203.29 64 160.89 G?> =584 001.64
K3? 60 663.69 62 500.00 65 280.25 65 127.04 CT=GY/9 = 64 889.07
Rj 19497590 194 711.40 194 685.50 194 670.42
Rj/3 64 991.97 64 903.80 64 895.17 64 890.14
Sj 102.90 14.73 6.10 1.07
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Table6 Analysisof variance for the experimental results of orthogonal test

T5 22K [Nl F ¥ Hl F B
A S4=S,=102.90 2 51.45 95.28 o
B Sp=8,=14.73 2 7.37 13.64 *
C Sc=8;=6.10 2 3.05 5.65
D Sp=2S8s=1.07 2 0.54 1.00
2% S, S.=8p=1.07 2 0.54

Fi0102,2)=9.0 Fi0.05(2,2) = 19.0 F1001(2,2)=99.0

TE: 2R EE (P<0.05); *2FEBE (P<0.10),

I By WERNRZEEMEIORGYHE (C) & i EAEBT KOKPERESE

R A E (D), 45 k& H&E=IPRIEO
FEAR LA FIRIE S SR E IR &5 8, B G, #
Dyo LT LIFERL T 2R A2B,CoDy, BIEAER
o 2% AL K R R L5 M AE S T2 LR KR
100 kg 31, RABHEHS KEN 40% ., BHEK
VERY A 10 kg M ERIBUR 4R HI &0 1.5 kg
TR AR &N 0.4 kg

e BRI Edt AT 3 RIRAEIREE, 7R
IR 7, FHLEAES N 92.8 4, W
T IERS R 9 MR A R s sy, i H
H R LR A PR, U0 f R R A oK 2R i
FERCF RN T TR A3, n[5E . BEm, Bf
B0 P AT A5 VR R O R T B T

®7 REHERIEIE

Table7 Validation of the optimized conditions i
. P
5 — — — —— -
EAEME OBRE O OTHECR BKE LA

1 94.0 94.3 94.0 80.6 92.7

2 93.9 94.6 94.2 81.0 92.9

3 94.2 94.2 93.9 81.2 92.8
I 94.0 94.4 94.0 80.9 92.8

3 it

SRAL B R C T K T 2 i e
{ECR™ G R BB R R, AR LU SR
m L BCE L EKRAIN T ROR S BT R AR 2R
B NEEIERR, & Lo3YIER IR FIEH L
AT, RAG T AR fa 2 s Ak K 2R i Iid J7 A
TTZ, BEAEME T FMINT T L R UKk
100 kg 1, IRABHEHEKES 40% . BHE
KFERHE A 10 kg, EA BB 45 W) H BN
1.5kg, R R RN 0.4 kg, T HEREL:,

TR R B8 R T
P ALy, 77
PETEGORE R,

&%
P EAE IR, HRRAE, B
FE MR TR E SR
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