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Effects of oligosaccharide prebiotics on the quality of condensed milk
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ABSTRACT: Objective To study the effects of different oligosaccharide prebiotics replacing sucrose on the quality
of condensed milk. Methods  Four kinds of oligosaccharides including fructooligosaccharide, isomalto-
oligosaccharide, xylo-oligosaccharide and galactooligosaccharide were selected as sucrose substitutes respectively.
The changes in texture, sensory, color and crystal size of prebiotic condensed milk with different substitution ratios
were firstly studied to obtain the preferred sugar substitution prebiotics, and then the optimal sugar substitution

prebiotic and substitution ratio were obtained by static rheological experiments. Results Compared with sweetened
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condensed milk, the fructooligosaccharide condensed milk was less viscous, with no significant changes in color,
crystal size increased, high consumer taste approval, and a comprehensive view of the acceptance of the
substitution ratio within 15%; the consistency and viscosity of condensed milk with isomalto-oligosaccharide
increased, with no significant changes in color, the crystal length increased, the consumer sensory preference was
high, and the comprehensive view was that the substitution ratio within 25% was highly acceptable; the brightness
of the xylo-oligosaccharide condensed milk was decreased significantly and the yellowness increased, which made
the sensory preference of consumers decreased; the addition of galactooligosaccharide made condensed milk
fluidity worse and its application was limited. Further static rheological experiments showed that both
isomalto-oligosaccharide condensed milk and sweetened condensed milk exhibited pseudoplastic behavior of shear
thinning, and the viscosity curves decreased gently within 15% substitution ratio. Therefore, isomalto-
oligosaccharide was the best sugar substitution prebiotic, and the best substitution ratio in condensed milk was 15%.
Conclusion Sugar substitution ratio of 15% isomalto-oligosaccharide condensed milk not only meets the sweet
taste demand, but also realizes the goal of reducing sugar. In addition, the addition of prebiotics gives condensed milk

more functionality. This study can provide theoretical basis and technical support for the exploitation of sugar
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reduction in condensed milk.

KEY WORDS: condensed milk; reducing sugar; prebiotics; rheological property; texture property

0 51 &

R FLR R 2Lk 4 2 JRUATR 30%~40% MR, o
E IR AR LR IEFL . o, Bt RLE AR R InA
10%~16% I HEME, YIFR I T IR AA R, T Z N HF
ALYk, R RGNS AL AR TR, EHR
FLEE TR0, BIRMER, W2 R a &, i
BABE L 2 5 300 g RR ) Bl 2 ERTE R Y H 25, i
B A A BN R R A AR L 50 g, I
Tl AE 25 ¢ 2241, DR A Bk T o XU, SRl
AR TV B AF 5 2440 T B ISR KRB 1 755K o

FL P UL R B T SRR S, RORI A
ISR PR AR P ) 5 (AN 25 26 08« R TR 5 )8 43 ko 4
FRRENE, DASCBRA R SRR ok HATC A s # T
R FLIT &, a0 = P RE A Lol A F 2R s Bk 1
Y TEMFES Al i T MR R AR T & B — kb
BRFL, 77 OB A XU LB, 28 A e ds— s Ak
T8 2 TH AR IR B 85 16 15 1 b (2 A PO A 25 B AR A 30 D 3
B, M8 1 EAEER A ML . DFoT R R R A 25
A JUTH BE AT, AN EE R AR O R WO A, ASBE
N R AR, PVEAAR, B sz v Fohee
R, R AREEIES, BHilE A — 50
LA CRE T HREL, 40T Pk SRk A SR AR A AR
TEMERIE R AL, 25 R RFICRABE AR . AL E L
R e TR PR FLBCE B £ AR B s, R
TRt K . AR wE SCEPI LA R R R R T 4,
HREREEE . VAR A R R FL . R I A0 e T 4

B TR IR Z — A BIEFL R, SRR, SHIRY
o DAL R AR TL . SR H A f 2R TR LB DR 32
S PR TR R TR b, PR £ A T R R O 1k
Le AN i AR TR L S 2 A SR IS A

R R PR AR B2l SR AR 2R [T ) 2 il . IR R S5
TR IR R AR AACE | S EE AR E S ) At ),
DR B 2 B F I RAR DGR 5T o nE 7k R 5 e
IR S22 2000 | AR | R IR AR S 8 U
L ARE A REBE, XF EL AT T R A0 TR 1 RE A A G A
R TS0 . PALOMA S5 HE I REMEARSRMIIN A B K 57
FL, KBIREMEARRMBR 110 XU A7 7E4h, i REfE
A B S IR e A I LAY SR RXUR: | BRI ™ i A o 4%
FURRRILEN . B RS2SRRSR AAR, [H
&5 Z R R, Al AT s 2 LR |
DU . BARARRIE | URARRRIE | RS AR R AR B, T
FRTIZIT AR SRR A o DRIk, by B4 M S B L vl
FFPRUEICET FL RN A B, T g A TR AU L Bt A2
e, R EEUE | S T TR B R

AT LA S IR FLIBONE A F AR, K 4 R R S 4 2k
TelE N RER A I =M TL P, WA TR] 45 A2 oA 26 M
BACL BT RRFLUSR RS | e (i BB
BARERZIR, LA DA i (SR 2 4 A TR 26 2 e 71
o RRFLARIE T A S I ) Bt S 5 B i kA

1 MR5RZE

1.1 MRS
RNRYIH (F A, eI IR ES L ah A IR A HD);



5518 1 J&

W, S ARSRBE £ AR DU MR L Al B R IR

5889

FRE(E RS, T MNEEREMARAR); BE. 7
B AR (A, TR T IRAE TR A BR A H);
R AP G, TMRARRE2AYR A R D, R
KM, IR MK, WT—i R A BRA R,

DHR-2 it A8 (3£ H TA /A w]); DHS16-A /K43 m il
FEALE T TREREA AT FR AN H]); CR-400 (220 (BRI T 34
I ER A PR F]); TAXT Plus #yHi (X (FEE Stable
Micro Systems 23 F); HHS 55 B $UIE 15 7K 150 (i JH [ Al
AL R85 AT BR A F]); FA2204B TUHL TR F-(R 0.0001 g,
F BT B A BRA FD); XHF-DY 5 37 Bl (LI
B A BRA 7]); RE-501 JEfs 28 K 2 (W AR A
B2 FD); XP-201 i 't it G ( H IR 2 A AR AR A TR w));
SHZ-D #I S K E2 FE R B SUER A5 BRA 7))o
12 SEWHE
12,1 T&as
SRS | PRI — TR B — I AR -2 i — A
WGV EN B 5 . TERE— ™ b il TR 3 — B
122 IT¥HBMEZE

25 A JC AR L YT BB A . AR b SR 3 A T
TR ARERE R0 A b RTH S50 R B R 2 2L Y
BACHIME] 15%0F, FE5 s B0, AR
ROV IR 4 Fhas e o R BN . A% IR LA
BER AR LLBEE N 3%, 6%, 9%. 12%. 15%, fIGIRSLME .
R 2P0 AR BB 5% 10%. 15%.
20%. 25%HATIR ST .

JERHES . FREC MEA ITRT sk . gido0. &
BT KRR, FRELAIRYIH 30 g FFIAEMT 50 g K.

PRI U5, Z IR T IREE y 80°CHY
KEE R, fEIE 20 min AP, AR AR E L AR
. BB TFKEWENR S . BRFIFNE R i #5 4= oo
ANJEHEFEEIA), B IR A W FRR B 51, 4 2t )
16 80°CHYZKIAH RS 10 min, H[R] 7SR W HE,
fa P ERR A5,

B RRR G A TR RO e PR R 5 UK,
AR 30 s,

B YRYR: GBI BE 1R A R e, 25 R A T A
Wedrn, HASEE R 0.1 MPa, KIS N 55°C, #3347 80 t/min
(R TT 28 LT, B k7= R AR R A AR
1554,

B BRFLHRAR SE S, KGR HIE 30~32°C,

Shdh . MEEE INAFLVEAE N AR, BRI, 25
BeE(RE T2 S min HHEIE [ ARET) . BEHEH . 25
i EE S h AR FTERFLLL 17~18°C R, (HAALESE
FEIGHY 2 h AT, B Lk s ] ) B A A A A

J R TR B X RE SRR TR L Db O ER  f
B BB SRR IIE .

13 $EARNE
13.1 #ATHATE

PEARFRZE2E L 0 AR T 20 g /K, 5 10%M 1

WK VA AR 20°CHT AT EE UEFT X LU, 1551 4 R AT

FEE
132 #AAT4FHReGM T
HEF 40 mm PRI L, 25°C A M B DY 1) A A

0.1~300 s d, 0 sEMiRad B b R L0 BT it 0 1) i oA
UAHE TN
1.3.3  SaAydi e e

PR3 RS AB/E BIAEBIERHASL, EAZ 45 mm. WK
B S350 1.0, 1.0, 1.0 mm/s, EZFIREE N 15 mm,
fid & 257K Auto-5 g!'¥,
134 &FnE

SR FH 8 22 (SO R FLAE G fEA T 3 0, I i A
Wk IE @25, Ml CIELAB £ RS, Hrh L lyult
TRBL, o T bR EAR R, ARSI 3 K
1.3.5 SiR& e

B R AL B BB FLRE i B T ROE BT, 78 40
B AAE TERIEFL P 1 AR
13.6 BE4FEHAFAT ER

(D) E I HE P B S s A

LR IR 18 s A BRI T4, B
RG-S L 1,

F1 FIATRRSR
Table 1 Condensed milk product number list
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Table 2 Effects of different prebiotics on texture of condensed milk (n=3)
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(e S B
RS /g WP /g.sec Mg sec Fhitt/g

CM 43.07+0.86" 345.83+11.15% 18.30+3.33¢ 54.15+3.16
5% 30.66+1.71" 314.03+13.00 13.78+2.39" 38.16x1.37%
10% 23.68+0.64™ 247.47+0.23' 10.71+2.19"M 27.34+0.44'

FCM 15% 20.16+6.66™ 194.66+9.14' 7.98+2.39' 20.81+2.04
20% 12.91+5.78" 123.84+12.51 4.14+3.331 8.59+2.59™
25% 7.01+1.33" 68.72+2.99™ 2.11+0.89 4.51+1.64™
5% 58.91+6.26' 524.77+20.20° 73.95+30.26¢ 121.56+7.42'
10% 83.75+5.39' 757.22+8.61° 109.32+8.27° 163.44+6.06"

ICM 15% 119.67+5.27" 927.45+8.62" 111.77+9.47° 238.57+6.03¢
20% 153.44+3.87¢ 1215.57456.17¢ 127.94+5.58° 349.01+12.77"
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10% 88.50+2.241 793.38+12.04" 60.17+2.38° 406.84+22.20°¢
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3% 189.89+7.34 2987.09+107.68° 167.54+5.78° 155.830.55"
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Fig.2 Effects of different prebiotic types and substitution ratios on
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Table 3 Preference ranking results of condensed milk

AEFRE =21, KA =5, R =5, KA b=21, 2=1, SLHRHL REL p=3
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