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PRIBAERE | 3 ] ORAFEE R 3 TR 5 B - A, LAY
BEREJE AR R B Z2008E, A REF R A
AEP, JREEREEE IR 0.2 keal/g, 2 i S fIRAY
B, 735 it /N al A /N i vh B LR W, R AR A
TE NP, 2 909t R BCHE AR SR, o5 i
EAN N TR AT DRI ] R 2 7 i T
A0 HE 0 PR OB RIR AR H AR BB

ABIE T BEHC 5 A FE S BEE AU ok
JE R AR , 23 B USRS AR B KO0 36
LGRS NN NS I i U R R AoV RS DR ST
— KRR RIS HEME oA, OB AR A R Y
S Wi

1 #REFE
1.1 ##E5EH

2 Na LR I K S 58 3k I ol A BRA &
FEWE e nE FLIRME ORWERE L RO BT | R AR
P50 H AR T AR TR () e A5 BRZA WD
12 UB5iE&E

1260 =5 RO 353 7890 AR €4 135 5T 115 K
FHAS, ZEHEAE W] TA. XT.plus C AL,
Stable Micro System /2 F] ;CR—400 2224, EHE
KA W] RE-52AA Tighe 75 ke dn, SRR A
PR 574528 | B AR BE T, AR A
1.3 Ak
1.3.1  FRFLA IR S ab #1752

1) ¥ 50 g LB 5 100 mL /K 7E 55 CH 5 A4
TRk, [FEPEE 66 ¢ B 100 mL /K 7E 65 °C
IS BEAT U A, A o 0 2L T B Ve 1
UL 1:1 BATIR A, Hd BEr L@l ¥k 1 # 17
JETC

F1 TEEBEERANBRELT

Table 1 Blending formulas of different sucrose substitution groups
85 %5 R AElg SRl FUR /g R A5 B /g L BERY e R BEAE AR/
*f B8 20 0 66 0.0 0.0 0.0 0.0 0.0
20% # HE B AK 4 1 52.8 6.6 33 33 0.0 0.0
2 52.8 6.6 33 0.0 33 0.0
3 52.8 6.6 33 0.0 0.0 33
40% 45 AR 4 4 39.6 19.8 33 33 0.0 0.0
5 39.6 19.8 33 0.0 33 0.0
6 39.6 19.8 33 0.0 0.0 33
7 39.6 13.2 33 9.9 0.0 0.0
8 39.6 132 33 0.0 9.9 0.0
9 39.6 13.2 33 0.0 0.0 9.9
10 39.6 9.9 33 13.2 0.0 0.0
11 39.6 9.9 33 0.0 13.2 0.0
12 39.6 9.9 33 0.0 0.0 132
60% 7 H - AX 41 13 26.4 26.4 33 9.9 0.0 0.0
14 26.4 26.4 33 0.0 9.9 0.0
15 26.4 26.4 33 0.0 0.0 9.9
16 26.4 132 33 23.1 0.0 0.0
17 26.4 13.2 33 0.0 23.1 0.0
18 26.4 132 33 0.0 0.0 23.1
2) ¥yl R EHLE YY) 10 min, B, e BB AR 22, DU A B FLIB0R 18] Hh e B — A

NWHORE AW IHAE] 95 °C, fR1F 5 min,

4) WA AR 20 CJa R A iE e 78 K
ICHEAT WA . 1 e BT TR, THEL R 50 CZE
ALl WA L WA 2 I R B

HURTR , AR RS A J6PE , LI o] BURE DU 22
1.3.2 HFLBRAL P 0 % )

1.3.2.1 BEEERGINE R T4 8 1500 2 o 2L
HBERE , THRepE T AT e A e, I B
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1~2 T MR L TR B b O 7 B B2 P, R HfE
JEUR, L S AR BT, i i % RO AT R
1322 KOG ERMIE A Novasina /K 73
JEE AR M 5 R LI 7K 2316 B3 A 7K 201 JEE AT AA, |
AU 2 B o H2R L AR 7 M PP e

1323 FEEEMIME SRR ELRG BTG 2 5

A7
1.3.3 IO FE W T
1.33.1 @Eafr B2 & MEZRNT, B

o NATTHE S WG R FLI 9 56 — A IR Hl , MRl i
BN 5] — B AR AL A s
i A2 TR R FLRE B T a2 08T, (IR A
Lab (ORI [ R85 a 2R NTELL (5 5 4t
£ HFE R, b s DA £ 28 5 € (0

1.33.2 BRI B8 B 4 mL BRFLAE
dn Fl 4 ml 25% A R — A ARTE A 5 In AT 25 0
o, 60 CF #E S350 FE I 20 min J5 B A5 BCK 6 A
TS, 4k 22T 60 °CF ik 30 min J5 #EFE . GC
A% S5 AR, W N 1 mL/min, JC 43I
HERE  BRF THE W1 IR AR 40 °C, P-4 5 min; DL 5
°C/mL (3R THE Z 230 °C, f4£455 10 min, #EED
W N 250 °C,GC M E] 2.5 min, B3 5504
FHEGE TR EDHE TREE N 70 eV, B 7 Ik
R 250 °C, 42 U R 250 °C, & 11 HL A 350
V., HHir S0 &, Y 35~350%2,
1.3.3.3  HWLFHR T X TR ST
P M S TR e R R BRI OR A AR A
R A BT Bk B B F AR RN, HA G5 R AR e Bz A At
SEE /N B A o G B AR AR TR R
AR 58 5 A% A — — X 1, i L R ER oy e &
LUV ORI B FLARE R 3L VR R S DU A F A Ve
FU Vs, 38 35 %5 Vs=Vr (B AT BV AT X8R 2L 0 1R
At S S A RN Bk HEAT AT, TSR
HEMIK 4~5 K, WD RGRE G 3 IRPIA
EAEI D T

1.3.4 EFLA B AHT BUH R PP R FLECE
N EZEAR, R TA. XT.plus C Fig{Y
e Lo, S8 e . WHETEE 1.00
mm/s, 3L B 5.00 mm/s, S B . 10.000
mm/s , 1B 8]+ 5.00 s.

1.3.5  $RFLA LR I = RO AH 5% o b FF EL

AR PR O FrBER PRI 5
R SERER BRIEIER N R B bR S R 10 mg/mL
() B — R AR E W . 43 3 WL 10 mg/mL Y 5kR 100
wL, B4 ACE AR ZE 1 mL, i H TR E N 1 my
ml, H5 )5 43 0 bR fE 1 A& W) 200,400,600, 800
pL I E A ZE 1 mL, T HRIEFRAEMZ . RFLAE
i B 100 55 28 0.45 wm # U8 B850 8 5 B $% 0k i
Kl g kE R C18 A, LA 0.1%M5 R Fl 1009% FF fist
(97:3) YERMuishAH, HE 30 C, H# K 0.8 mL/
min , SAM IR 7R I 215 nm RGN,

1.3.6 Higitath BARRES 3K, RH
SPSS HAF X R B AT 25 57 W 2 VAT

2 ZBRE55H
21 EBEBEKRKDGILELRFEHFMm
2,11 S[RIEEAE AR R B LB R A R
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IR BN BR T B LR A 70 A R Y B B
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TR BURESS SR AT B GE , RRFL A S RS
TR,

£ 20% ,40% ,60% R B A I 4 rp B
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Fig.1 The effect of different sucrose substitute

on the brix of condensed milk
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AR 9805 B (5 98 PG W] I R e
P Az e, DT 37 5 i — o I PR A

20% ,40% ,60% FiE W 25 AR 2H 1Y 7K 43355 BE 5 68
HEZHR B, % X6 B, 28 B A TR0 0% o T A
AT KRR AR S | KA B A, B 8 R
I, AT RE G 7 i Y T AR AR T 40% FEHE 2 R4
1 209% 2 ARG, 60% FEWE AR L 1 7K 431 B B I
Hu BT 22 SR, AN [) A Pt A [) 41 R0 L 451 =2 ) TS
B E LA R b K 3T B R B T R LA
BB, TR B S 0 B s AT R D B R Y
KR K,
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SE R R SRR 0 kL 28 IR TR DR RS  BR L
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222 AT abFZH B 3L b S S T P XU ) B Y
SEESSN RSO SER FE,E
FERES WRIE RS WESS AP, R 2 BHUT HRFLT
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Fig.2 Effects of different sucrose substitute
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Fig.3 Effects of different sucrose substitute on viscosity
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Fig.5 Radar taste analysis for different treatments
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U F) LI 328 Sl R ATAREAEL 08 AR ity A 7 O 4
1, SR I BRI 3 1, AR B b s SO
ih £, T 23 Mt AR 4 1 S 8, B IR FLAS B (0

P 3 HE T A BT A R R 3 AT, 3
8. 10 ZH M FMEF N RIE S X A TR % 2R,
Bl 6.6 g 3 bE 3.3 g FLAME 3.3 g AREEHEEE (20%
FEREIA) ,13.2 o MG e HE 3.3 ¢ FLARHE 9.9 ¢ LAY
BEEE (40% EREEUR ) LI 9.9 ¢ Mg i 3.3 ¢ FLAE
B, 13.2 g AMEBE (40% FEHE ) B I AR 52 ) #
LR FLHE AP M
225 AEAEHEHBEIL A YRR AETE R
% &N E A HLIR TR & ke B35 (K 6) , 1%
R AR PR LR R TR JEH
Mg A HLIR W L B8 s R) AR BT 6 VR A5 RAE i 1Y
RSO, 5 — R R G B ORT R R 1Y
HY IR E] . Y5 A 2 5.89 min SE SRR 7.116 min  FL
% 8.31 min, Z R 8.73 min FF & M2 12.41 min, 3%
FAMR 13.23 min,

FEOfE W E TS, R TAL 3 s FLRE
HEATHERE S BT, 45 20 2L b AT HLIR 1 VA L3S
7, SR AR AR T R T 2 R FL PO A R

R 3 AEIAIEAZRILE MR KBS

Table 3 Springiness and cohesiveness analysis

for different treatments group of condensed milk

28R % 5 3 S e
0 2.618 £0.193* 0.979 + 0.025
1 3.300 £ 0.148° 1.146 = 0.038*
2 1.340 £ 0.393¢ 0.911 + 0.009°
3 2.475 +0.588" 1.005 = 0.079"
4 1.936 + 0.442¢ 0.939 +0.012¢
5 3.219 £ 0.104¢ 1.090 +0.022¢
6 1.244 + 0.165° 0.921 £0.004*
7 3.400 = 0.027¢ 1.163 = 0.005°
8 2.636 £ 0.11* 0.983 + 0.009"*
9 3.181 £ 0.079° 1.091 £ 0.038!
10 2.500 +0.123* 0.976 + 0.06™
11 3.226 = 0.056° 1.126 = 0.031°
12 1.961 = 0.325¢ 0.940 + 0.018"
13 1.038 + 0.059° 0.914 + 0.005°
14 1.684 + 0.604° 0.903 + 0.0125°
15 1.000 = 0.006° 0.877 + 0.052°
16 1.010 = 0.0185¢ 0.902 + 0.006°
17 1.400 + 0.558¢ 0.887 + 0.056°
18 1.000 + 0.004¢ 0.892 + 0.0194*

W AN RVNG FRE R R 3 25 5 (P<0.05)
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Fig.6 HPLC peak of mixed acid sample
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Table 4  Analysis of organic acids in different treatment groups of condensed milk

PR B B v 2R y=15334x+14.771 (R>=0.9947) , ¥7
15 R B b vfE #h 26l y=5397.9x-6.738 (R?=0.9993) ,

28 3 A7 AR BR /mg - mL! B % B /mg-mL™! 28 3\ A7 4% B /mg - mL! B G B /mg-ml!

0 0.000 0.143 10 2.635 1.287

2.154 0.785 11 2.603 1.541
2 1.964 0.892 12 2.239 0.457
3 1.873 0.873 13 3.141 1.151
4 2.283 1.069 14 3.920 1.287
5 3.148 2.673 15 3.244 2.236
6 2.515 1.156 16 3.104 0.773
7 2.857 1.096 17 2.731 1.034
8 2.739 1.089 18 3.303 2.319
9 2.997 0.999

HRFL P B AT LR AT RE I PR 2 TR SR A I T
A, 3 IR o 2 0 HE AT A LR 23 M i R A B

60% MR AU A9 A HLIR % it = T 40% HEHE 5 1Q

AN IR A LR & i, DL RERE 28 60% 8510
Ja BB G YL, 7 A BRI, S A R L it B
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Effects of Different Sucrose Substitutes on the Physico—chemical Properties
of Reduced Sucrose Sweetened Condensed Milk

Fang Ruosi', Jin Chengyu', Chen Tangchao', Xu Shixuan', Liang Shumin', Liang Shizan?, Liang Shipai’,
Yang Xiaojun?, Lii Xin®, Xiao Gongnian"
('Zhejiang University of Science and Technology, Hangzhou 310023
*Panda Dairy Corporation, Wenzhou 325400, Zhejiang
*College of Food Science and Engineering, Northwest A&F University, Yangling 712100, Shaanxi)

Abstract Condensed milk is a concentrated dairy product. It is a product made by evaporating and removing most of
the water from fresh milk after sterilization. Condensed milk usually contains high sucrose content and thus high calories,
which is contrary to the new diet of ‘low sugar, low calorie” that people are now pursuing. As a result this research
aimed to study the production of reduced sucrose condensed milk and its properties. Through the determination of basic
quality such as brix, viscosity, and water activity analysis, as well as color difference, volatile flavor, taste, texture and
organic acid analysis, this study screened the suitable substitution types and ratios and finally made reduced sucrose
sweetened condensed milk for practical production.

Keywords condensed milk; sucrose substitution; physico—chemical properties analysis



