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IKCTPAKIHUSA KUPA U3 IHOK0JIAJA CHUCTEMOH
Yckopennou Ikcerpakuuu Pacropurtensamu (ASE®)

BBELJEHUE

Meron Y ckopeHHON OKCTpakuuu
PactBopurensimu (ASE) - HOBbII crocob
YCKOPUTb TPAaBUMETPUUECKOE  OIPEAEICHUE
KUpa B IIOKOJAIHBIX  MPOAYKTax U
CYLLIECTBEHHO YMEHBIIUTh KOJINYECTBO
UCIIONIb3yeMOro  pacTtBoputesa. [IpuHIMIbL
paboter  cucteMbl ASE  ocHOBaHBI  Ha
KOMOMHAIIMM TOBBIIICHHONW TeMIepaTypsl U
JaBIICHUs,, YTOOBI  YBEIMYUTb  CKOPOCTh
9KCTPAKIUHU, BCIEACTBHE JTOIO YMEHBIIUTH
BpeMs AKCTPAKLIUU u KOJIMYECTBO
HCIIOJIb3YEMOT0 PACTBOPHUTEIIS.

TpaaumoHHbIe METOIBI AJIS1 OTIPE/ICICHHUS
COJIep’KaHusl KHUpa B IIOKOJaAe TPYAOEMKH U
TpeOyloT OONBIIMX 3aTpaT pPACTBOPUTENS U
BpeMeHH. Hampumep, MeTos1 SKCTparupoBaHus
s¢upoM 1no MoxoHbe 3aHMMaeT 2-3 yaca U
Tpebyer Oonee 110 ma pacTBOpuTENs, NpH
HTOM JIADOPAHT-XUMUK BBIHYK/ICH y4aCTBOBATh
B MpoIlecce IKCTparupoBanus. Mcnonb3zoBaHue
MeToj1a ASE YMEHBIIAET BpeMs
OKCTparupoBaHus 10 18 MHUHYT, MpPH 3TOM
pacxonyercsi 20 wmul. pactBopuTeNs. Meton
ASE nemMoHCTpHpYyeT COmoCTaBUMEBIE, €Cli HE
JAydIIUe pe3yNbTaThl, 4YeM TPaIuIHOHHBIE
METONbl N7l BBIJAENEeHUs kupa. Kpome Toro,

mporecc JKcTpakmmu 1o meromy ASE
MOJHOCThIO ~ ABTOMATH3UPOBAaH,  IMO3BOJIASL
JKCTParupoBaTh e} 24 00pas1oB
ABTOMATHYECKH.

B mnpennaraemoii meromuke (Application
Note) ommchiBaeTcsi mpoleaypa SKCTPAKIIHU
XKHUpa W3 00pa3oB CIMBOYHOTO IIIOKOJIAJA,
MOJIOYHOTO IIIOKOJIaJa, W IOpOIIKa Kakao,
ucnonb3ys dkcrpakrop ASE 200. [Tomy4uennbie
Ha 3TOM DKCTPAKTOPE Pe3yJIbTaThl CPAaBHUBAIU
C pe3yJbTaTaMH  JKCTPAKIMH JTHX  KE
o0pa3ioB no metoay Moxkonse (Meron AOAC
922.06).
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OBOPY/[JOBAHUE

Okcrpakrop Dionex ASE 200 ¢ 11-mi.

CTaJIbHBIMU 3KCTPAKIIMOHHBIMU stuelikamu (P/N
048765)

Lemmonosusie  ¢unptpel  Dionex (P/N
049458)

Co6opubiec Buanel Dionex, 40 mu. (P/N
048783)

AnanuTrdeckue Bechl (C  TOYHOCTBIO
0.0001r.)

Crynka ¢ mecrukom (Fisher Scientific nm
SKBUBAJICHTHASI)

Ucnaputens pactBoputeneii N-EVAP®
(Organomation Associates WIn
YKBHBAJICHTHBI}) *

CymunbHbIH mKad

PEATEHT

Ocymurenb
Associates)

Hydromatrix™  (Varian

PACTBOPUTEI]b

[etponeitubiit a3¢up (pesticide grade wu
skBuBaneHnTHeIi; Fisher Scientific)

YCJ10BUS QKCTPAKLIMN

PactBopurens: [lerponeiinstit 3¢pup 100%
Temmneparypa: 125°C

Hasnenue: 1500 psi

Bpewmst HarpeBa stueiiku: 6 MUH.

Bpewmst craTiueckoii SIKCTpaKIuK: 3 MHH.
O6wem npombiBku: 60%

Bpewmst mpoayBku: 60 cek.

Hukier: 3

Oo6mee Bpems: 18 muH

Bcero pactBopurens: 20 mu.

OBPA3LbI
[IIMTKH ~ CAIMBOYHOTO W MOJIOYHOTO
mokonana  Hershey’s®, moporok — Kakao.
ctp. 1 uz 3



O6pa3siibt MPUOOPETEHBI B MECTHOM
IPOJIyKTOBOM MarasuHe.
rNPOBOIMNoOAIrOTOBKA
IlnuTKAa CIMBOYHOIO MIOKOJIA/IA.
TmarensHo MepeTepeTh obpaserg

CIIMBOYHOTO MIOKOJ1a/1a Ha Tepke. OTBecuTh 1 T
TEPTOro IWIOKOJIaJ]a M Pa3MoOJOTh C 2 T
Hydromatrix, ucrons3yst CTYNKY C IECTHKOM.

BcraButh EJUTIONIO3HBIN bubpTp B
SKCTPaKIMOHHYIO syeky Ha 11 ™Min wu
nepeHecT cmech obpaser/Hydromatrix B
SIYCHKY.
IInuTKa MOJIOYHOrO IOKO0JIAAA.
TmarensHo nepeTepeTh oOpa3zent

MOJIOYHOTI'O IIOKOJsIajga Ha Tepke. OTBecuth 1 1
TEPTOro WLIOKOJNaJa M pa3MoJIoTh € 2 T
Hydromatrix, ucmonb3ysi CTynKy C MECTHKOM.

BcraButh LIEJLTFOJIO3HBIN busTp B
SKCTPAaKIIMOHHYIO siueliky Ha 11 wmin wu
nepeHecTd cmech obOpaszer/Hydromatrix B
SIYEHKY.

Kaxkao nopomok.

BceraButh  memutrONIO3HBIA  QUIBTP B

SKCTPaKIMOHHYIO siueiiky Ha 11 mu. OTBecUTh
1 r Hydromatrix B 5KCTpakIMOHHYIO SUYCHKY U
tapupoBarb Becbl. OtBecuth 1 T Kakao
nopomka moepx Hydromatrix. ToiarensHO
nepemeniath cMech kakao u Hydromatrix B
JKCTPAKIIMOHHOU AYEUKe JIOTIATOYKOM.
(CmemmuBaHMe TMOpOIIKAa Kakao B CTyNKE C
MECTUKOM TIOBJIYeT HEOOJBIIYyI0 TOTEPIO
oOpasra.)

MPOLIEQYPA 3KCTPAKLMU

B3ecurs u [IPOMapKUpPOBATh
COOTBETCTBYIOIIEE YUCIO COOPHBIX BHAl U
NIOMECTHTh UX B Kapycens st Buan ASE 200.
ITomecTuth stueiiku ¢ oOpas3laMu B Kapyceib
mit  siueek  ASE. Hactpoutrs  merop,
OIMCaHHBIN B paszneine «YcnoBus
OKCTparupoBaHMs» UM HauyaTb 3KCTPAKIIHIO.
Korna npoueaypa 9KCTParupoBaHUs
3aKOHYMTCS, YAAJTUTh COOpHBIE BHAJIBl U
UCIIAPUTh PACTBOPUTENb MOJ TOTOKOM a30Ta,
ucnonszyss  Hcmapurens  N-EVAP  wnm
SKBUBAJICHTHBIN BeicymmmTe  Kax bl
oGpasery B cymmmbHoM mkady npu 102°C B
teyeHne 30 muH. [laTh BHanaMm OCTBITH 1O
KOMHATHOW  TeMmmepaTypel U IOBTOPHO
B3BECHTb.
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PE3YJIbTATbI U OBCYXAEHUE

B Tabn. 1 m 2 orpaxeHbl pe3yJbTaThl
DKCTparupoBaHus skupa MeronoM ASE wu
MoxoHbE W3 CIMBOYHOTO U  MOJIOYHOTO
IIOKOJIaZla COOTBETCTBEHHO. MeToasl JaroT
HKBUBAJIEHTHOE OTKPBITHE B O0OUX CIIydasXx.
Opnnako npu 3KCTparupoBaHuM 1O MoKOHbE
noTpaTwii npulan3uTeNbHo 2.5 yaca u 140 miu
pactBoputens, a ana Mmeroma  ASE
MOHAI00UI0Ch MPUOIU3UTENbHO 18 MHHYT U
20 M1 pacTBOPUTEIIS.

TaoJ. 1. Ctenenb U3BJIeYeHUS JKUPA
u3 CIauBo4YHOro mokojaaaa, %

CpaBnenue Meto10B ASE 1 Mo:konbe

(n=3)
ASE Mo>k0oHB
e

Cpennee 52.80 51.69

Crannmapt 0.35 0.26
HOE
OTKJIOHEHHE

0CO 0.67 0.50

* % JXupa = (ocraTox/obpa3zer, Bec r.) X 100

Ta0a. 2. CteneHb U3BJICYEHHS KUPA
13 MoJIOYHOI0 MO0K0J1aaa, %

CpaBnenue meto10B ASE n Mo:konbe

(n=3)
ASE Mo:k0oHb
e

Cpennee 31.80 32.34

Cranmapt 0.32 0.33
HOE
OTKJIOHEHHE

0CO 1.02 1.02

* % JXupa = (ocraTox/obpa3zer, Bec r.) X 100

Kak Bugno wu3 Tabn. 3, cpaBHeHue
pe3yJabTaTOB  AKCTPArMpPOBaHUSI JKUpA  TI0
metoaaM ASE u MoxoHbBe M3 MOPOIIKa KaKao
CHOBa II0Ka3ajJ0 SKBHBAJICHTHBIC DPE3YJIbTATHI.
Ha skcrpakiuio no MoxoHbe Ob17I0 TOTpayeHo
npubnausutenbHo 3.5 waca w140 wmn
pactBoputens. [lpu dKcTparupoBaHuU U3
Kakao  mopouika  TpedyeTcss  MPOBOAMTH
HEeHTpU(YrUpoOBaHUE TMOCIIE KaKIOW JO0OABKH
MOPUUU  PACTBOPUTENS, UYTOOBI  JOCTUYb
nojHoro paszaenenus (as. Ha skcrpakmuio Ha
ASE 200 6110 motpadeno 18 munyT u 20 M
pacTBOpUTEIS.

cTp. 2u3 3




TaoJu. 3. CTeneHnb U3BJeYEeHUS KUPA
3 Kakao nopomka, %

CpaBHenue meTo10B ASE u Mo:koHbe

(n=3)
ASE MoxoHb
e

Cpennee 11.82 11.52

Crannapr 0.12 0.15
HOE
OTKJIOHEHHE

0OCO 1.01 1.33
* % Yupa = (ocraTox/obpa3zer, Bec r.) X 100
3AKITOYEHWE

Metron ASE - ouenp 3¢ddexTuBHBIIA

crnoco0 M3BJICYEHUS JKUpa U3 IIOKOJIaja,
KOTOpBIM JaeT COMOCTaBUMBIE DPE3YJbTaThl C
TPaJULMOHHBIM METOJ0M 3KCTPAarupoBaHUsl 110
Moxonbe. Kpome toro, meron ASE cOeperaer
OOJBLIYI0O YacTh BPEMEHHM U PACTBOPUTEIS,
KOTOpBIE OOBIUHO TPEOYIOTCS ISl SKCTPAKLIUU
no MeToay MOKOHbe, UCHONb3ys Tojibko 20
MJI pacTBOPUTENS U BCEro 18 MUHYT Ha BCIHO
IpOLENYpY IKCTPaKLUK.
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NMOCTABLYHNKN

Fisher Scientific, 711 Forbes Ave.,
Pittsburgh, PA 15219, USA. Tel: 412-562-
8300

Organomation Associates, Inc., 266
River Road West, Berlin, MA 01503, USA.
Tel: 888-838-7300

Varian Sample Preparation Proucts,
24201 Frampton Ave., Harbor City, CA 90710,
USA. Tel: 800-421-2825
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Application Note 344

Extraction of Fat from Chocolate Usng Accelerated

Solvent Extraction (ASE®)

INTRODUCTION

Accelerated Solvent Extraction (ASE) isanew way
to speed up gravimetric fat determination of chocolate
products and greatly reduce the amount of solvent used.
The ASE system uses a combination of elevated tem-
perature and pressure to increase the extraction kinetics,
thus decreasing time and solvent consumption. Current
methods for determining the fat content in chocolate are
labor-intensive and require large amounts of solvent and
time. For example, the Mojonnier ether extraction
method takes 2—3 h and over 110 mL of solvent and
requires the laboratory technician to be present for most
of the extraction. Using ASE, extraction timeis reduced
to 18 min and solvent use to 20 mL. ASE has been
shown to produce comparable if not better results than
the current methods. Furthermore, the ASE processis
fully automated, making it possible to extract up to 24
samples unattended.

In this application note, fat is extracted from baking
chocolate, milk chocolate, and cocoa powder using the
ASE 200 Accelerated Solvent Extractor. The results are
compared to those of the Mojonnier method (AOAC
Method 922.06).

EQUIPMENT

ASE 200 Accelerated Solvent Extractor with 11-mL
stainless steel extraction cells (P/N 048765)

Cellulose Filters (P/N 049458)

Collection Vias, 40 mL (P/N 048783)

Analytical balance (to read to the nearest 0.0001 g
or better)

Mortar and pestle (Fisher Scientific or equivalent)

N-EVAP® solvent evaporator (Organomation
Associates or equivalent)

Forced air oven

REAGENT
ASE Prep DE (diatomaceous earth) (P/N 062819)

SOLVENT
Petroleum ether (pesticide grade or equivalent;
Fisher Scientific)

EXTRACTION CONDITIONS
Solvent: Petroleum ether 100%
Temperature: 125°C
Pressure: 1500 psi
Cell Heatup Time: 6 min
Static Time: 3min
Fush Volume: 60%
Purge Time: 60s
Cycles: 3

Total Time: 18 min
Total Solvent: 20 mL




SAMPLES

Hershey’s® baking chocolate bars, milk chocolate
bars, and cocoa powder were purchased from alocal
food store.

SAMPLE PREP
Baking Chocolate Bar

Finely grate the baking chocolate sample. Weigh out
1 g of the grated chocolate and grind with 2 g of ASE
Prep DE using a mortar and pestle. Insert a cellulose
filter into an 11-mL extraction cell and transfer the
sample/ASE Prep DE mixture to the cell.

Milk Chocolate Bar

Finely grate the milk chocolate sample. Weigh out
1 g of the grated chocolate and grind with 2 g of ASE
Prep DE using a mortar and pestle. Insert a cellulose
filter into an 11-mL extraction cell and transfer the
sample/ASE Prep DE mixture to the cell.

Cocoa Powder

Insert a cellulose filter into an 11-mL extraction cell.

Weigh out 1 g of ASE Prep DE into the cell and tare.
Weigh out 1 g of cocoa powder onto the ASE Prep DE
bed. Carefully mix the cocoa powder and the ASE Prep
DE together in the extraction cell using a spatula.
(Mixing the cocoa powder with a mortar and pestle
causes a slight loss of sample.)

EXTRACTION PROCEDURE

Weigh and label the appropriate number of collec-
tion vials and place in the ASE 200 vial carousel. Place
the loaded cellsin the ASE cell carousel. Set up the
method described in the “Extraction Conditions” section
and begin the extraction. When the extractions are
complete, remove the collection vials and evaporate the
solvent under a nitrogen stream using an N-EVAP or
equivaent. Dry each samplein an oven at 102 °C for
30 min. Let these vials cool to room temperature and
reweigh.

RESULTS AND DISCUSSION

Tables 1 and 2 show the results of ASE and
Mojonnier extractions of fat from baking chocolate and
milk chocolate, respectively. The methods show equiva-
lent recoveriesin both cases. However, the Mojonnier
extractions took approximately 2.5 h and 140 mL of
solvent versus approximately 18 min and 20 mL of
solvent for ASE.

Table 1. Baking Chocolate % Fat* Recovery

ASE vs Mojonnier Method (n = 3)

ASE Mojonnier
Average 52.80 51.69
SD 0.35 0.26
RSD 0.67 0.50

*Opfat = (residue/sample wt.) x 100

Table 2. Milk Chocolate % Fat* Recovery

ASE vs Mojonnier Method (n = 3)

ASE Mojonnier
Average 31.80 32.34
SD 0.32 0.33
RSD 1.02 1.02

*Opfat = (residue/sample wt.) x 100
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Table 3 compares results from ASE and Mojonnier CONCLUSION
extractions of fat from cocoa powder; again, the recover- ASE effectively extracts fat from chocolate, produc-
ies are equivalent. The Mojonnier extraction took ing results comparable to the traditional extraction
approximately 3.5 h and 140 mL of solvents. The cocoa method. Furthermore, A SE eliminates much of the time
powder required a centrifugation step after each addition and solvent required by the Mojonnier method, using 20
of the solvent to achieve a clear separation of the phases. mL of solvent and requiring only 18 min.
The ASE 200 method took 18 min and 20 mL of solvent.

SUPPLIERS
Fisher Scientific, 2000 Park Lane, Pittsburgh, PA 15275-
Table 3. Cocoa Powder % Fat* Recovery 1126 USA, Tel: 800-766-7000, www.fishersci.com.
ASE vs Mojonnier Method (n = 3) Organomation Associates, Inc., 266 River Road West,
o Berlin, MA 01503 USA, Tel: 888-838-7300,
ASE Mojonnier .
WWW.0rganomation.com.
Average 11.82 11.52
SD 0.12 0.15
RSD 1.01 1.33

*Opfat = (residue/sample wt.) x 100

QQA‘QH-&K(’O F ASE isaregistered trademark of Dionex Corporation.
&ﬁi. @ N-EVAP is aregistered trademark of Organomation Associates.
& s Hershey’sis aregistered trademark of Hershey Foods Corp.
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