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Abstract

This study was conducted to investigate the quality characteristics of chocolate ganache made with different ratio
of milk and vegetable cream. Ganache samples were prepared with five different ratios of milk cream and vegetable
cream, respectively (100:0, 75:25, 50:50, 25:75, 0:100) and their physicochemical, textural and sensory properties
were examined. By increasing the milk cream levels in the formulation, the moisture contents of samples increased
(5.71-6.22%), and their L-values and yellowness were decreased. Viscosity levels of samples were also decreased
with milk cream level. According to the texture analysis, hardness and chewiness decreased significantly with
increasing amounts of added milk cream (p < 0.05). During storage at 20°C for 3 weeks, acid values steadily
increased and they were significantly different among ganache samples (p <0.05). From the sensory tests, the hard-
ness, melting rate, dryness and springiness were increased with vegetable cream level.
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Table 1. Formulas of chocolate ganache samples added various levels of vegetable cream.

Dark Cream (g)
Sample code” hocol - Corn syrup (g) Butter (g) Rum (g)
chocolate(g) Milk cream (g) Vegetable cream (g)
MCO 100 0 42 3 12 6
MC25 100 10.5 31.5 3 12 6
MC50 100 21 21 3 12 6
MC75 100 315 10.5 3 12 6
MC100 100 42 0 3 12 6

Y MCO: 0% milk cream, 100% vegetable cream.
MC25: 25% milk cream, 75% vegetable cream.
MC50: 50% milk cream, 50% vegetable cream.
MC75: 75% milk cream, 25% vegetable cream.
MC100: 100% milk cream, 0% vegetable cream.
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Table 2. Proximate compositions of chocolate ganache samples.

(unit: %)

Sample Composition

code”  Moisture  Crude protein  Crude fat ~ Crude ash
MCO 5.7140.40*Y 5.04+0.20°  29.49+£1.06° 0.38+0.02°
MC25 5.50£0.30° 5.11£0.12°  31.29+1.53* 0.40+0.08°
MC50  6.13£0.30*  5.19+0.45* 31.77£0.71* 0.39£0.03*
MC75 6.14£0.09*  5.73£0.25* 31.66+£0.86" 0.40+0.04"
MCI100 6.22+£0.16*  5.69+0.15*  31.18+£0.81* 0.38+0.06"
F-value 3.98 1.15 2.38 0.10
See Table 1.

YEach value is meanS.D. "p < 0.05
9Means within a column not sharing a superscript letter are significantly
different (p < 0.05, Duncan's multiple range test).
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Table 3. Hunter's color values and viscosity of chocolate
ganache samples.

Hunter's color value
a b

MCO  25.53+0.03* 4.64+0.02*  2.5240.02° 7658.00+393.45>3*
MC25 24.83+0.00° 4.62+0.02*  2.70+0.01* 7467.33+102.57*
MC50 24.9740.01® 4.6140.02°  2.96+0.02° 5105.67+325.17°
MC75 24.9240.05® 4.1840.02° 2.62+0.01® 4192.33+677.15°
MC100 24.3140.04*  4.26+0.02° 2.98+0.01° 3472.33+162.90¢
F-value 4.12° 3.76" 3.87" 71.79™

See Table 1.

PEach value is meantS.D. p < 0.05, "p <0.001.

»Means within a column not sharing a superscript letter are significantly
different (p <0.05, Duncan's multiple range test).
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Table 4. Textural properties of chocolate ganache samples.

Chewiness

Sample Cohesiveness Springiness (@)

codel)
MCO  7035.76+ 462.95>% 0.08+0.04*

Hardness (g)

0.65+0.03*  0.36+0.12%

MC25 6255.17+231.11° 0.08+0.01* 0.69+0.15%  0.3440.04
MC50 6821.57£163.72° 0.08+0.02* 0.7440.06* 0.41£0.12°
MC75 5332.194£580.53¢ 0.06+0.01* 0.8140.09°  0.26+0.06°
MCI100 5340.45%£365.19° 0.06+0.02* 0.80+0.13*  0.25+0.13°
F-value 21.00™" 0.70 1.17 481"
See Table 1.

PEach value is meantS.D. “p < 0.01, *"p < 0.001.
9Means within a column not sharing a superscript letter are significantly
different (p < 0.05, Duncan's multiple range test).
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Fig. 1. Changes of acid values (mg KOH/g) in chocolate
ganache samples during 3 week storage at 20°C.

FAPANAM = o= AFS BAI A7kl wet At
Zow F7EIAoY HF 3 FxolA MCI00 Al Fo] H]
& foF oz vre =S HATHp <0.001). WA A%
717kl mE AFSI Aol A A EA FAIE H7EsE Al Fo]
100% fr=L#S AR Al=ol| Hls| P2 o= o AZI.
2 A AHgE T2 FAE ] A5 38%e] FAE §
oA 17%7F B2t AW R, AEA Ai=E Axd
A= A" B EXSA FFol 0.5% nTe R F
At FaFel| A= 2ol 7t gilou A A oA & Afo]
UeRH AT AR Bx3} Ao o] 345 fA
o] A7t STkttt A4 F(Barna et al., 1992)9F ¥
Y AzA BX3ETL 2 52 AP TPl
A g2 A7y A7 e A Yeldthe 2
32(Shim, 2003)¢} & AFAA7 A st= A OZ Ve
o} RS Hrlsle] A %3 715A ZZFeo A7)
Zhl] e 2te 2 Arddel A S-S YERRL
ThLee et al., 2003). YWt oz A9} HaPsle] 4k
7He 128 7o Ao AR H7hE AL Qlof(Lee et
al, 2003) 2= A A7t wel Agde] 3dd

o2z} AR,

Hir ol e

flo

ol

HS8Y

2E4 FA9 HrtS gElste] Azt v AR
B ofsl] #SHAE AAEATE Ax dY H7
7P AR #5HA A= Table 59 2o 73
(hardness), 38l %= (melting rate), 7 2F4] (sticky), AZA(d
71214 % (rough), B2 (springiness), §-=21-8-(softness)
7F Aol tigk EAREA Ad} FE#E(softness) 573
A2l gt B HeEdAM AT {2l H Aol 7t vEd
o 7hre] 7 E(hardness)= F2HO| 7R &AL 4
A FAEY A ZE MCOo 0 (0 F2F MCOo)7F 6.79 o=
7V A JEF AL A 9] o] SUteiAM AEE
o]H oz Fadle o2 YERETHp <0.001). MCO_0 Al
S/ AETY 7P =2 A IR B F SRR
o] 7p kil AAZ texture analyzerg ©]83 A=
BollME 7HE =& 7S JERiITE ZAIR] AR
A QA R ZH= d 7k e Al dig 3
=0l §3) =(melting rate)= A|FE7F] F23 zfolE
el o Axel ke AEFe JeERldth BaxFE
o] BARRA AToNE AAE Awet gHE HpL &
AFSE S Hol B AFAHe} dA|she A oE ey
tHMazzucchelli & Guinard, 1999). MCO_0(5.93)°] HEd|
Aele Al7re]l 7 AA YEFEAL, MC100_0(4.43)°] 7F
@A BrEAT -] el ST frelF e
2 SolHTHp <0.001). Yot Bolde AEE YeE
24 (sticky)> MCO_0(6.36)°] 7Hg 23 Aoz Hrtg
NI, THE A FEE 4.57-5.00 T2 ARG 58 UE
Wk AxA(dry)e BE A8 7l 2124 (p<0.05)8] 2}
o]& Holm MC0_0 A57t 7H¢ 7128 102 ey,
MC25 0, MC100 0 A FEE 436-443 FF02 FHH T
FEE B, M50 0, MC75_ 07} @A Urebgth ekl
A g7t e T 9xbe] ARA X (rough)= MC50 0
AZ7F 7P ARA JERAL, AEE FAET Axd
MC0_0 A&}t fFagde=zrt Alz" MC100 0 A &7F
AbeHAl 7HE v S R A4 A el o
B ApolE HolA] 3t 04.14)0] A B = AT Y

_ﬁ
ro

H

=

3T o o

Table 5. Mean sensory attribute intensity ratings” for five ganache samples at 0 week storage (N=7 judges * 2 replications).

Sample
sensory attribute

MCO 0 MC25 0 MC50 0 MC75_0 MC100 0 F-value
Hardness 6.79+0.98>" 6.36+0.93° 5.00+0.80° 5.00£0.96" 3.64+0.63° 66.41™"
Melting rate 5.93£1.00° 5.79+1.89° 5.21+1.19° 4.5040.52¢ 4.43+1.40° 1497
Sticky 6.36+1.44° 5.00+1.30° 4.64+0.86° 4.57+0.65° 4.79+1.48° 21.30™
Dry 5.00+1.62* 4.43£1.28® 4.14+0.95° 4.00+1.52° 4.361.55® 3.06
Rough 4.14£1.39¢ 4.5742.14% 5.00+1.21% 5.43£1.09° 4.36%1.60° 9.00™"
Springiness 6.36£1.08° 5.64+1.82° 4.7941.19° 4.64%1.01° 5.57+1.70° 10.89™
Softness 5.21£1.40° 5.93+1.59° 5.50+1.12° 5.29+1.33° 5.64+1.34° 2.03

YScale ranging from 0 to 9. (0=none, 9=very strong)

PEach value is meantS.D. "p < 0.05, “p <0.01, ""p < 0.001.

9Means within a row not sharing a superscript letter are significantly different (p < 0.05, Duncan's multiple range test).
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Table 6. Mean sensory attribute intensity ratings™” for five ganache samples at 3 week storage (N=7 judges * 2 replications).

Sample
sensory attribute

MCO0_3 MC25_3 MC50_3 MC75_3 MC100_3 F-value
Hardness 6.93+0.62° 7.64£0.63% 6.14£0.77° 6.3610.50° 5.93+0.83¢ 21.32™
Melting rate 6.50£0.65™ 6.93+0.73% 6.21+0.89" 6.00+0.96" 5.86+0.95° 3.80™
Sticky 5.50+1.34° 5.29+0.91% 4.50£1.09° 4.93+0.62* 4.57+1.28™ 317
Dry 6.36+1.28" 6.21+0.89* 5.93+0.92° 5.93+1.14° 5.71£0.91° 0.73
Rough 6.64+1.28" 6.71+0.83% 6.43£1.02° 6.4310.65° 6.00+1.11° 1.13
Springiness 6.8610.95° 6.57+1.02% 5.86+0.77° 5.8610.77° 5.93+0.92" 422"
Softness 5.43£1.40° 5.64£1.45° 5.57+0.76° 5.57+0.51° 5.93+0.92° 0.47

DScale ranging from 0 to 9. (0=none, 9=very strong)
YEach value is meanS.D. p < 0.05, “p < 0.01, *'p < 0.001.

YMeans within a row not sharing a superscript letter are significantly different (p < 0.05, Duncan's multiple range test).
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Fig. 2. Principal component analysis (PCA) loadings for (a)
sensory attributes and (b) the five ganache samples. Sample
(square) codes are defined in Tables 6 and 7.
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