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Abstract

White sesame as the main raw material, ginger, garlic, beef, pepper and Chinese prickly ash as
auxiliary materials, a low-fat sesame compound sauce with excellent flavor and rich nutrition was
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developed. Taking sensory quality as evaluation index, the optimum roasting temperature and
roasting time of sesame seeds were determined by single factor experiment. Then, the grinding
time of sesame paste was determined by taking granularity and oil extraction degree as evaluation
indexes. Finally, L1g(3¢) orthogonal test was carried out on the basis of the above experiments to
optimize the production process of low-fat sesame paste. The results were as follows: Baking
temperature 200°C, baking time 25 min, grinding time 15 min, sesame paste 100 g, ginger 30 g,
garlic 40 g, pepper 40 g, beef 50 g and Chinese prickly ash 2 g. Finally, the physical and chemical
indexes of the product were tested, and it was found that the crude fat content of the product was
22.29% lower than that of the commercially available sesame paste, and the crude protein content
and total sugar content of the product were 8.41% and 7.27% higher than that of the commercial-
ly available sesame paste, which had higher nutritional value while reducing the fat content. The
results of this study will provide technical support for the industrialization development of low-fat
sesame paste.
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Figure 1. Technological process of low fat sesame paste
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2.3.2. BEES

1) ZRRIRE ., JERE

IR B AR Z IR L 5 BB TR DLACH B . K% B ZRR. I 5 1K Z RN TE
Vegsas I Z&KTEDE 3 Ik, R HRm A L.

2) ZRRA M B S BT

FTRE LS E R ZREIANE ZRE R 1:2 FiEKT, #ERIE 30 min 5, #7 HEAT AR, B
5, BZRINIEK T, PeEB LS [14]. BRI B Z BRIBONEETHL, 72 45°CHEF 12 h 2K
TR <2%.

3) FRMEVE &R 2 Bk

FREX 1500 g 72 (220K, AECEH B, TWIRRSE S, REFRN TR
HIHLA, H 20~30 Mpa IR /7R EMEZR— IR, # & 30 min [FHLH[15].

4) ZRRIPHEE K7

g VR Y 2 R IR B2 D 200°C BIHERE R FPoRERE 25 min, MURE SRR AT ERE, BE S ECH .
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VR 2 RS S S WU EE 5, PR AR BE BB 15 min 58 AUES ¥

6) “FRIHIALHE

IEHL 500 g J 2R A, FeAmiR T AN 22 R AR, A8 A SIS HLA AT S min BRI

7) AR &

TEFATR N 50 ml WA, o, (EEPUE EAE 220°C~230°C, /N KIE, BIATEN N
111 (PAT S8R, BRI ZRE 40 g HE S s BlE, WRIRMSHIMIA 30 g £, 40 g Kigi. 2 4L 7k
%53 min /5% H

8) HAZRFEMAK

TERSHINN 50 ml VAFIGH, sAIN# . L 50 g ZFI%E, Je K KBBRED 3 min, J& 3 SCRAR RIS i1 4F
ARG ), 100 g FEAA BERIF % 5 () 2 BRI 50 g 7K, B SR, (&R EERI 7RG . BB
b, HIAR RSB KSR <20%.
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1) L08R BE X 52 A 2 R B R 5 o ) 5 )

[E5] 5 it % ) 8] 2y 25 min, B A b I 16 2 R 3 I AE RS R IR 9 180°C L 190°C . 200°C . 210°C & 220°C
A NHLEE, B S BE5 30 min. DAZRRE I (O E RV ITFNT R bR E S R I RE B R B2 o DO B I (],
43S 5E 15 K& 35 min B _FIR IR

2) Fe AR I ) fr A

[H] 7€ JE R R B 200°C, 4 Tof He Ve 1R 2 R 20 I AE R B IS 1B] 2 154 204 254 30 22 35 min HISRAF T
F5H%, B JE B 30 mine DAZRRE K G F R AVEN TR AR E SR R T [R) o SO BUIBIREE 4o ] E
180°C J 220°CEH K ik ikE[16].
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1) Sk R

AL BRI 1) ZRRIBON 200°C B FE KR 25 min, JeH BN 10 min, JGZEBFEERE] 73754 0.
5+ 103 15 J 20 min FFIRAR B FRRFFBE o o 43 21 R0 T 2 PR 3047 0L BE (0000 5 I 20 A L 5 SR 171

2) BEOHThEFIN E

HUAE 200°C, 25 min 2610 T RERE | AR BE B BE I 18] 73931 09 0+ 5+ 104 15 /% 20 min 1) 2 fK# %2 30 g,
W HIBON 50 ml 04, LA 8000 r/min B0 20 min J&, BT _EIGHE B EATNE, % B,
DS ARSI R A )T B OHTIR(Y).

Y =(m+my—m,)/m*100% (A1)
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Table 1. Orthogonal experimental factor level table of seasoning formula

F 1. B EXSERERKFR

FEN
KF A B C D E F
Z I (g) Kii(g) H2(g) HiH(2) FA(g) T (g)
1 50 20 20 20 30 1
2 100 30 30 30 40 2
3 150 40 40 40 50 3

2.4.4. REVFN
A VRIS F B YR DA B ™A BRIk i) 5 AL B AN AR E XU A & WRA AR S A R4
Moo ARV K E ], RABCFSME, BARIE0brfE L% 2.

Table 2. Sensory scoring criteria
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20~30 CEEELE, AEENE, THbRE

% (30%) 10~20 BEREELA, BFE—K SUTHMRE
0~10 R R, BERFER, AR A
30~40 é%ﬁ¢,%ﬁmﬁmﬁ%,uﬁﬁﬁ%%

18 (40%) 20~30 AR, BRHCER S R, AR UL
10~20 FHORECE RGOS L AR RELE, DR R
20~30 ZRRERIRA, AFFE, FRRE S, JoHAb %

R (30%) 10~20 ZRRAEIR — R, BEAE L AORLER, T fh ek
0~10 ZRE FRIR KA AR L, 45 2k H A Rk

2.4.5. FFRIBASENE

DA 1 IEACREG 45 A A B e 7, RC R AR LR IR 2 R &3, X P S adb AT
Felitr e MBS R, BRI UL E &R IE .

FEAE G 2 IRPEHGEM E[19]; B B R e vk e [20]; B8 & & A IEMRFEN E[21]; M
AR A FL e J ik e [22].
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3. ERESH
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JBR 3 (14 i B T B T, EL 2 R o R PRI 25 min I, 2R b ST 4R IR MG XA S5 R AT RE R T
LRI IA] <25 min I, ZRRBAEATE S, LKA IOME & T B BURIE R IR, BTl R 2 Rkt A ik
AR KA > 25 min B, ZRRMBUEN, REBRREE, BIORHIL, Sm T ZRRE R AR, B
[A129 15 min % 35 min W, BEIEE A BT 20K 540 20 55 B — B4R TH AN — BRI . FTREZ Hi T4k I
[B129 15 min [, B EKHR, 2 HBURB L R AR, KRG R0 35 min B, I fERH, {32 HYBLAEAL
PARHIWR, 5N T Z BRI i . 2R EAERS RS IR 200°C I Ay

Table 3. Effect of baking temperature on sensory quality of sesame paste

3. MRERE X ERERE RENFN

LR i [f] (min)

(©) 15 20 25 30 35

180 62.25+2.11% 67.21 + 1.64% 74.85 +3.15F 85.12 +2.94%8 92.30 + 1.43%
200 81.15+1.85® 92.08 +1.95% 98.50 + 1.23* 91.05 +2.58% 84.00 +2.03
220 89.64 + 1.63* 78.11 +£2.30% 73.13 £2.75® 67.75 +1.57% 62.00 + 1.24C

Hep, NG5 by oo d e AR R ENEZE T T, K5 TFRHAL B A C) N I & EMEZE R 0.

3.1.2. BERENZHRERERENR

K08 I L X 2 PR I R I B 3 4 P, AERSIG IR EEINT 200°C I, (55 R )5 IS 18] AR 300 2 R
W SRR T, EE R I (Al 25 min I, RRE A BTG PR . B AR RE T BLo>
Bran s SRR R, ZRRAATE A, ZRRA I AE 2057 B M BUORSE AR, T (4 2 R
R HAWAL: JREL SN, ZRREIENL, RERGEET, HIERR, 7 2R R E
JREE . KEREIRLIE DY 180°C Kz 220°CHY, [t AN ] FR 48 0 2 JbR 8 it o 400 70 )t B0 — AR T AN — EL R IR AT RERE
HI T 180°CHY, RHGIRERAL, L tHOUR AL AR R . 220°CIY, R RS, 2 LR L
WK, Som 7 ZRRE RN BT . LR EAERSIEIR DN 25 min O EREE.

Table 4. Effect of baking time on sensory quality of sesame paste

4. BIERENZHRERE RENFIM

B i HEECC)

(min) 180 190 200 210 220
15 63.11 £3.26% 68.30 + 1.53% 83.45+1.82® 86.33 £2.57" 92.70 + 3.68**
25 76.00 + 2.68 90.50 + 2.66°* 98.50 + 1.99** 92.20 + 1.49%4 75.25 +3.72®
35 91.20 +1.03** 8321+321% 86.00 +£2.95 69.00 +2.79°C 62.10 £ 1.33%

Hep, NG5 by oo d M e NIRE MR EEZET T, KRS FERHAL B A C)I 1] 1 &2 12 7 7

3.2. FEIREERTIE)XZ AR TR AL BR A2

3.2.1. Tt BEERH(B) 30} 2 o5 UL RO 2N

AN IR I 18] R 20698 (I B PP U 5 B, 2R AR RORE 2 it 5 T B I ) (0 KT A2/ il
V1 i 2 T PR ) 0888 KT A8 5 B i sl o T I S AR o B I T R HHERS 2 SRR R IS P AR e, — o
G AR FIARTE R 0 B ITIR B A, 2R & B AR ORI R, R FE AR ) RIS, sk B 45 3
T
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Table 5. Sensory evaluation of sesame paste with different grinding time

5. NEIMERE T ZHRENRE TN

T S ) [A]/min ZIRE IR
5 RIARER, W SRR, ARishR, R SR
10 BORAIR, TRORBIAR, BRI o
15 IRAEI, RAVE RLF, KB GG .
20 515 min ZERITK, HZFENHR—L.

T R U ) 6T 2 R S AR P2 ) S0 ET P 2 WD, 2R )P APREAR D [4.3 1M P 4% D50 5 B A 1)
MR, e 2T A& TR, 1£ 0~5 min A NEERIZL, 7E 5~15 min 2218 T F%, J5# 20 min 4bi& T
VL% RBTE ZHI 2 MR HORLAE ELBOR, B 2 5 0 2 R KA AR, (H A I [ G, X Ah AR
A KL 7o 310 W AR B AT 2R 0ok 2 IR RO RLAR AT LU AL 25 RO R, W DAASE 22 R R A2 2R 4R 4
s, TR A SR 0 2 R Y B 3R T A R 5 AR T

Bt 5 BT PR I ) (R BT SE A, PR 10 EL AR AR e 2 1 RS PR o A — € IR I R0V e Y, A
B ANIEMK. HERIAEDHE R ] 0~15 min M52 HIL T — M EERIIE R, 7E 15 min AIEF|HR K,
ZJEITIRIE/AN . R IAEOR, 1 S HOREAR RA /N o FT DAFESE 2 AT BB N IO L P, A B AT B 0t
LR BRLAR AL /INFIAS B N8 2136 IR AE A o T AP 2B B (R 15 min BN, ZRRE (9 ELRTABUT
A2/, o MTAR AT RE B T T I (EG, fEZRRE AR R L T RIS, — e B R A EET SR AR
TR, PECTICRMEAEDN . LAE TR, PR KT AR, B R ) T E R AR KT
FALAE DSO Mok RS, BRI M, BEmt g, Wil 7 BIRI S, (45 15 min J5 AL

R AT UGN -
1 25
200 &
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150 |
~
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Figure 2. Effect of grinding time on the granularity of sesame paste
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Figure 3. Effect of grinding time on oil separation degree of sesame paste

B 3. FEER (B AR AT B Y 2

3.3. REEZHREERNEZRELSRIH

ZIRE B EAZ IR0 45 R 6 Fias, S 2R B0 5 R RS RN Z R > B >
A > Kigs > A6 > B2, B RZEST, #E T ANRRNRELE ADECFB,, &EM /54
BHICEE A ZRR¥ 100 g £330 g K7r 40 gv PR 40 g 1A 50 g JRAEML 2 go FFAEMLIEAE R, AT
3 UCPATIRUE RS, BFE 5 TUNME AR ZE1E RVFRZE 5%, SIS B AT ¢

Table 6. Orthogonal test results of sesame paste

6. ZMEERIEXAWER

H& e e
AT A B C D E F “(g}f;z)g
ZIHR¥(g) % (g) Kii(g) HH(2) FH(g) 1EH(g)

1 1 (50) 1 (20) 1 (20) 1 (20) 1 (30) 1(1) 82.27
2 1 2 (30) 2 (30) 2 (30) 2 (40) 2(2) 89.33
3 1 3 (40) 3 (40) 3 (40) 3 (50) 303) 91.47
4 2 (100) 1 1 2 2 3 92.20
5 2 2 2 3 3 1 94.20
6 2 3 3 1 1 2 89.27
7 3 (150) 1 2 1 3 2 90.33
8 3 2 3 2 1 3 90.73
9 3 3 1 3 2 1 88.20
10 1 1 3 3 2 2 88.33
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Continued

11 1 2 1 1 3 3 83.40
12 1 3 2 2 1 1 82.47
13 2 1 2 3 1 3 88.87
14 2 2 3 1 2 1 86.13
15 2 3 1 2 3 2 88.13
16 3 1 3 2 3 1 84.53
17 3 2 1 3 1 2 84.33
18 3 3 2 1 2 3 82.60
Ky 92.81 87.76 86.42 85.67 86.32 86.30
K, 89.80 88.02 87.97 87.90 87.80 88.29
K3 86.79 87.02 88.41 89.23 88.68 88.21
R 6.02 1.00 1.99 3.56 2.36 1.99

R E X A>D>E>C>F>B

A E A D;E;C;F,B,

34. FREBHSHOH

ZIRE T S EAL SR R 7 B, 7 R BT B R 1 22.29%, M ER A S BT
B2 R T 8.41%, MESENEZRE R T 7.27%, BRNUHBRTHEZMRE. &0, HRZRE
EIRMEE R, Hlt TR, AR TR R e, A S,

Table 7. Physical and chemical parameters of sesame paste

=7 REEZME~RELSY

izt iR Z R T Z R

FANR T (%) 38.22+1.15 60.51 £521
(%) 30.26 £2.52 21.85+1.65
SPES E(%) 18.51 £1.01 11.24+2.12
& (mg/gK OH) 1.32£0.15 2.05+0.05

4. &g

AXVLAZMONEZFR, UG B2 R, B EAREERRL, BRI R R RO I
FERfebR, WRUCGEIBRERR Lig3O)IERCRE, HE—fRkiE, EREREOEBEEZME. M5
(IR AREHIE T 20, KU 200°C . MU A 25 min, WFEEINFA] 15 min. ZFE% 100 g. 42230 g, K
7540 gv B 40 g A 50 g B AR 2 go BEHIE T 2R MR Z IR REA Z IR EE Y, U K.
A AR A B R, BT R A RS I 2 R A L PR T 20%, FL PR TEIE . i k)
FE AR R, RIS O AR S BT B 2R 22.29%, HEASE LSS BTS2 RE R
8.41%H1 7.27%, FRU B BAR T 11 65 2 R o AN 70 7] 2 R 7= itk — B 10 FF R 5 ) R (R B A
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