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Abstract

To solve the problems of high sugar and high calories in traditional biscuits, low-sugar rose biscuits
without added sucrose were developed, using low-gluten flour as the main raw material, rose pow-
der to partially replace the flour, and mogrosides to completely replace sucrose. On the basis of
single-factor experiments, an Lo(34) orthogonal experiment was carried out to optimize the formula
using sensory score as the indicator, and the optimal process was verified through texture analysis.
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The results showed that, based on 100 g of low-gluten flour, the optimal formula consisted of 20 g
of vegetable oil, 20 g of egg liquid, 10 g of water, 6 g of rose powder, 0.4 g of mogrosides and 1.0 g of
salt, and the dough was shaped after resting for 30 min, and the biscuits were baked at an upper
temperature of 170°C and a lower temperature of 160°C for 15 min. The biscuits obtained with this
formula had a sensory score of 87, with complete shape, uniform structure, crisp and delicate taste
and elegant rose aroma, and their physicochemical indexes met the relevant national standards.
The biscuits contain no added sucrose and are low-sugar foods and are suitable for diabetics and
people who need to control sugar intake, which can provide a reference for the development of low-
sugar baked foods.
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1. 5|8

BEAE fE RAETE KT S, ml s S R (KA YRI5 A PR S 08 e R |
THEAA[1]. BFT RPN SN EEE R, LB . KIS H KD & BART 6% CURBRIGE M7
2] [3], HTEAESUHHES Eiim, W ERN G 5ERARRE KO MU BR S I R, FT R Be% Ik %
B pE I RCRE T B L

R4 GB 28050-2011 (& &bz FKAniE AR EFRFEENY , FEEHE 100 g FEEA
HRE 5 g BIRT AR “ARKE” (4] Q0T 7E CREFDETBRAT USRI R 1) 25 Atk gD WA e & &, CRCADF
TFAT R & BTk AR 5]

BRI NS RHE BRI T, SHEAR. QR BRI .. R %2 2 m)
JEEMER Sy, BAPUE M (RO A . R DS A IR F6]-[9]; BB Lk OB T AL PR
FAES A, WTEERNOE. ST IHAMEDIRE10] [11].

TINFNE R 2 R A, RRERRA 2 FURTR, HRSTRREE VR TR = 2
MR, i RERE 1) 300~400 £, AEMRAK, NS5 MR, J2 R B AR RS AR S [ 12]-[16].

HAT, RO AT 7 2 A b TR AR FMESSE[17] A B AR 1Ry « s St 5 A RE R AT
il AR R S E YT AT IR 7O BE B ACRE 2 70T TR RAE[19]. EARSE201F01R 1 &
21 HK D SRR NS FARRE DT Laguna 25[2210F 78 1 A A B AR SRl & AR 0 IR 14 1F
T T o AR DL SR R AR O S OB AE A (R ECRE DT v R AR E

AW FE B B A AR TR . D DOR A A B AR, i R R IR E A, 4
HIRE VNS ST, AR BRI B 7 55505 T2, DU SRR H £ 5 i R AR LB K
WAEAR S %

2. MMEFHE
2.1. MRS
AR, VL5 bR A IRA R BOBER, RUHDREMBEAIRAR: B OURAN,
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SFIL TR AR A RS~ s A EY IR, migs RamARAR, &, LIHlaR
fEaml; i, w205k, BUNERIEERARA .

22. H/ERE

PYT-224 BT R, EFBTREARAR, YXE2 masMERE, T RAEZIWARAT; BCD-
226SK K48, \WAFSHE/RERAT; TA-300 B, FEERETREAERAT.

2.3. REHE

23.1. EXRAFEIZER

ZTRIG A s S A . M T 100 g i, HE47H 20 g« AW 20 g+ 7&K 10 g BUERIER) 6 g+
PR 04¢g. EE10g.

T A AEFRRE % SRR o D DR T K8 s 3 T S5 B R 43 i 0 fS v 5T
N EE s ARV PR VAW XS BRI A it VA T T A, O dod PR s 7 ORI A
3t 30 min; A E R IR IR, BT LK 170°C. Nk 160°CHIEER 7% 15 min, BUH %36 HR%
#H.

2.3.2. REIFMN

i 15 B ESREFER I E RTINS AHBVEN /N, A B 7 4. Lotk 8 4, kb 22~35 %
P AT P R N AT RGN . IERCPMEROLEE IR BT, RS £ 1D)C, BRLEY; B
i A=A AL i, BEALEE, PPE A B LAA K O 5 MO sy, 28 GB 7099-2015 (a4
ERbrE KEf . ) [23], MEE. B . HLURRR 5 A7 RT3, &35 20 4,
Wi 100 73, VEorFRAENZE 1, 25 REUIME.

h

Table 1. Sensory evaluation criteria of biscuits

= 1. GHFREIFNIRE

T H (20 43) P m i Il
BEEBIOE, BAOLE, s, dAalg 16~20

B R — S WP, AR MAELEIR B 11~15
REIR TGRS, BEAY), SEMalk AR 0~10

SMESERE, S, AR AT RS 16~20

B TEAFEARN, RIS, MR KL 11~15
RIMARE, JFHAYy, AR E 0~10

BRIAAHIR, BHEOES, AT 16~20

1 LTS /NN 11~15
R, B, WIEAIE 0~10

Wi EARIA S 2 LA, TTRFLR 16~20

I T TH J2 TR T, FLBR R AT 11~15
BN, BUHRDRE, FLBE R B 2% 0~10

BENAWBORES, SR, TRk 16~20

JRUE BORACA iR, i E BURUE WA W2 11~15
PEFF AU B ek, WA T A T B vk 0~10
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2.3.3. AEAFEIRE

U FH KD 100 g A2EdE, 23058 PURRI RN (0.2, 04, 0.6, 0.8, 1.0 g, [EEHIRICK 6
g MY 30g. WEWK 10g. B 1.0g). BERIEMBIMEQR. 4. 6. 8. 10g, EEPPURHT 0.8 g).
S ERIA N (S, 10, 15,20,25 g)« YA N (15, 20, 25,30, 35 g). [ 1 & K 8 (20, 25, 30, 35, 40 min)
MR TAI(12 154 18+ 21+ 24 min, [H&E EK 170°C. T K 160°C)%f PF T EE 7 5200 .

2.3.4. EXRE
M s R 2RI 25 R, B DURE (A BORAEK (B) W ER(C)FME M (D)yAmE N &, 3
1T Lo(BYHIERZ RS, WERG/KTIZE 2, CURE B NI hraf e s tmt 77

Table 2. Factors and levels of the orthogonal experiment

2. EXRBERSKE

K A B DR /g B EUBLAER /g C X EE/g D /g
1 0.2 4 10 15
2 0.4 6 15 20
3 0.6 8 20 25

2.3.5. FREHFMEIE

DV 20 J5 24808 24 h, SR TA-300 Jiu A € BT A4 - 3% FH BELA% 35 mm PR R R 3k P/35,
WA AN E4E, BRI 30%, FRFFASTE] 2s, WFT. S 5.0 mm/s, JEEE 1.0 mm/s, filik /)
5.0 gfs KPFTYI 3 em WJF RO/, AERERIE 3 REUGSME, O, bk, M. B, FE
AR .

2.3.6. IB{LIgHR
IR R B NAT A GB 1886.77-2016 (&b ZaEZAME & MIINF ZHCREHE) [24]; BFFF~
TR GB 7100-2015 (& 24 FEEFriE BET) [25]1 5% GB/T 20980-2021 (15 i@ N) [26]H1FE K.

24. BURSH

FHRIGEE 3 K, 45 BB LR KA Excel 2016 #4740E B2 5 IE W 2041, KM SPSS
22.0 AT BRI TT Z 0 Hr(One-way ANOVA), 4117 %2 & LK ] Tukey’s K56, B E MK EN
p<0.05, EIFRZHIKH Origin 2021 #fF.

3. ZRE S
3.1. BARRKER

3.1.1. ZXNRMERMEBAOFEG

TR R T AR =R RE AT, K TR AT IR R R, SRR A S SRR
L ANEEREAL R B, 3X 5 REREAEE AT 22 57 o WS 0 2 ORI T AE AN G I #4 & ( mi B2 R I 70 & B .
HH P 1 AT, GF R V40 Bl 2 R R AN I R 0 ST R A TN 0.2 g IR EEAS AR L TR IR 5
Wi 0.4 g HERDE H, BEWARERS 40); RGNS 0.8, 1.0 g BIETEE &, EWRAIR. M DUR
FHHDE HANINER 0.4 go B DUREH BATENE S, T HKAVSE 35 A, T A9 2 B 58 5 ORI 7
4, FIREAEUFTRERE LT BRRAJE N, [EIRS, BOCRE R ONRERET) 300~400 £, ARSI R AT
REERME, FEAGRNE 2.
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Figure 1. Effect of mogrosides addition on sensory score

E 1. ZXRMERMENEEITHIF

3.1.2. BERIERR N E RS

1.0

B & S LT (LT e P AP YRR AR 2 BRI R B 1, FOnS T AR 2R
SO 2 BT R AT A B A SRR KA, T SE A R B T P R B e K S SR DR AT T 7 i 1 R R A K
IR, TR T SRR R . R 2 WA, KB TR BEEBCRAE M IS I R NS T S R AN 2 g

I BERERAL . P i mE IS0 6 g I i B OB A <
8 10 g IR RMEIL R AZERAE, Bt ik H Do K
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Figure 2. Effect of rose powder addition on sensory score

E 2. BERTEMARINEXN R E TS HIFAT

10

UGS, B2 i =i(86 7)) Wi
o HUHBRAERT G HIRINEN 6 g.
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3.1.3. BERRMERFR

AR A B B, AT R PR AR T I — e 2. i 3 W, B VRS REXS SRR
INEIG IS G B RIS, 10 g B FUREE: WRN 20 g IFOFFEITRIA L. UL, R PP R (86
9r): UNIN 25 g WG KSR BEZIK, DETA R R TR . WO ERIOE BN INE N 20 g.
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Figure 3. Effect of egg liquid addition on sensory score
B 3. BERRMENEE TS HIF

3.1.4. HEHPHMARMERRND

TP ] TR RS DR, RS IHERE . i 4 e, R VRS BE R AR N S N S5 T
JE b U015 g WHOF 25 s, A REEAS s N 20 g B R R e B . JERALIF, BBV i =i (86
4y)s #BIL 20 g JEUFTIE T E . R, AR . BOEIME B IINER 20 g.
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Figure 4. Effect of vegetable oil addition on sensory score
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3.1.5. 2B E YN

Fp B O] EAR ORI SRR, AR TOF R 238351, B S arsn, JRE VR B ER B R A K
SeFtiEkE: HE 200 25 min BIPF RSB Z AR BT, # 8 30 min PR AR, Z2#E, KE
PEor B =1(88 43)s It 30 min JEUFFAMNE SR . DU B, #OE B & B )9 30 min.
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Figure S. Effect of standing time on sensory score
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Figure 6. Effect of baking time on sensory score

6. KEPERSE] X E 4T HOS

3.1.6. KRt E] g9

KRG FEFT i U B GBI B, 8 KOKMERE 578 K Tem AL S B R L AR A R
TS RARLAE SN S AR REALSE — RV B AL AR . KR, T AR TR BT i, 7K A R AMERS
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B KA ARG TARBUE R, T A BURIBKMIAE , T 9 i 1 Ak ok [ T SR B 28, ol T s
2 A1 L A% I AR vE R UKL, FHASVER 5 8 AU AR L, KT DF T IRAR 1 5 S0 i 7K 203 B2
%, SRPLAE SN A ERREAL SOSOINTE,  AE RS TR S5 R A R KR 54, T T4 1 B
5. HE 6 /AL, EE RIS E R SETHE B KRS 12 min ROK D RERFRE, MUnAH .
ANBRME: Kik5 15 min BB ) DURKERIE, ECE PP (89 20); R 15 min Ja R I ARM . BTt AR AT

W& BRI I 18] 2 15 min.
3.2. EXREERSWEAE

PURCE PR 94, IEACRIGSE R AR T WA 3. B PRIZOF RS S5 AR BT A > B >
C=D, MZPRMEFHRME > BIAKRFNE > OERANE = mYmEnE; st 7a4an

A2B2C3D2, HPZPREHAF 0.4 oo BIRALHK: 6 g« WS 20 g HEYIMH 20 go

Table 3. Results and analysis of the orthogonal experiment

3. EXREERS N

w5 A B C D BE VD7
1 1 1 1 1 74
2 1 2 2 2 82
3 1 3 3 3 76
4 2 1 2 3 89
5 2 2 3 1 88
6 2 3 1 2 81
7 3 1 3 2 83
8 3 2 1 3 80
9 3 3 2 1 72
K1 77.33 82.00 78.33 78.00
K2 86.00 83.33 81.00 82.00
K3 78.33 76.33 82.33 81.67
R 8.67 7.00 4.00 4.00
K A2 B2 C3 D2
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Figure 7. Comprehensive sensory evaluation of different formula combinations
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NIAEFRACEC T, I EUE AR B O )T 4 & A2B1C2D3 5 &4 & A2B2C3D2 #7444
BREEE, SR WE 7. A2B2C3D2 KIURE DN 87 4, WS =T A2B1C2D3 ] 82 4 JGZEIRER
FSER HERD, EFEmE. R, BEYMHEmREZ . .

3.3. FRAMREGR

DFF (0 ARV A 65 025 I AR 2 A W B A A I 5 B R B e BRPE DT (088 8 32 B E - 100 7355 D)
LEIISSACARRE . TERY WAL 5 [ A R DA RO T R AR IR FH s ek AN ] 52 1 e B 2 1 ol 66 I 7 32 ) 5 R
STRE T,  WELVER I R i 1 ) 5 5 0 1 o SR P SR A RS B DM oG . B LR B B RIS S, BT AS
SRR N HLASTE ORS00, DF 1A 4 5 1 5 R 32 2 b A8V 2 0 SRR A e B A i, s 82 R H
WEVEAE R s BRI B A S T S E O RAH EAER, YRR T SR N R, (HRI B BRI
T, R 4T, 5 A2B1C2D3 ML, ffREL TS A2B2C3D2 G 14 R A EL M P, e AT T
FRME. FEMEES, RPHEWETL, BAED. S5 5SROI R, #iE A2B2C3D2 A
I SR T 1 B LR BC 7

Table 4. Texture test results of low-sugar rose biscuits

= 4. RPECRGHT BAGMIR G R

GV iRy i /e f fepEief  WHWE/(gfs) A E/ef St RN [ 52 14
A2B2C3D2 20.438 16.349 25.142 24.358 0.667 1.192 2.650
A2B1C2D3 16.761 21.645 16.238 25.142 1.000 1.500 1.556

3.4. SEBEAHTRILLR

WEEBILUFTIEE A 100 g TMEINIEREZ) 30 g, WA & DA PUREHF 58 B RS, EAsNGR
TpE, B TRAEE . B DURMT AR 100 g 29 2.2keal), 1M EEAEEZ) N 400 keal/100g; B UR
HHEAZSE MRS, AoiE s Ed o fE G R T &, EE AR B L. BEARFE
H.

4. &g

AHIE T ABCBRAE R 30 0 B AU R . 0 DO EE A5 B AR RS, @i s R R BRI R4
E T, B E AR TR T 5 T2 DMRATER 100 g i, 40 20 g. XSEW 20g. &
K10 g BOERAER 6 g« DOCRE 0.4, B 1.0 g, MWEFAHM 30 min J5&A, -k 170C. Tk 160C
Rl 15 min. ATl FRESE%, OFEE.. A48, AR, BARBENEEEE, BEIT) 87
gy, SRR TS E K ARE, B TR &, EE RS LEEARaEH . A e, o)
RePERS 8 B T A B AL T BRI A SE 2% .
=

Btz K2z A G eI 2RI H (S202511396087); B PE 44 KA BN # A I 2555 H (S202611396063);
P ¥ 5 o 8 R IS 2h 35 H (23SK'Y026).
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