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Fig. 1. Extraction, Fractionation and Identification of Domestic
Pizza Cheese and Manufacture Pizza Cheese Lipids
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Table 1. Compositions of lipids in pizza cheese
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b. GLC 9] E#{E s — %%, carrier gas;
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DEGS on chromosorb W (60~80 mesh), carri-
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Fig. 13} 22 Hikow fetbbe 30g4 B
3t R MIEHE-S HE pizza cheese A 19, 6%,
BIE pizza cheese B 17. 51 %, manufacture pi-
zza cheese 11.05% &A= o] 99, silicic acid
column chromatographyel a4 4#l=l ik
Fe'd, WERRE 2 #iRHEe
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&S Table 19 v}

(unit : %)

Compositions Total i .
N5t i i

Cheese lipid N-lipid G-lipid P-lipid
Cheese A 19.60 99. 02 0.47 0.51
Cheese B 17.51 99.09 0.44 0.47
Cheese C 11.05 99. 08 0.45 0.47

*N-1lipid : neutral lipid, *G-lipid: glycolipid, *P-lipid: phospholipid,
Cheese A.B:Domestic pizza cheese
Cheese C: Manufacture pizza cheese

Contents percentage of lipids in total lipid (g)
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BIFE pizza cheese A2} 739 iR 99.02
%, YEIREL 0.47%, BRIRFL 0.51%31 32, BIFE pi-
zza cheese B9 73-9- sh¥EiFIo] 99.09%, #ild
L 0.44%, BEIEE 0.47%% 27, Manufacture
pizza cheese®| 73-% #¥EREFL 99.08%, MERH
0.45%, BEIREL 0.47% 24 RFE pizza cheese A.
B¢} manufacture pizza cheese 2] ¥t fRTT, ¥
AL, BERRETS) &rito]l A HUIE Zdfe] glvh
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¥ 18.56%9 fAIREE GAska len, o &
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98.7~99.3%% | §-E-8 At 2 A=
HYERR L2 PERRTL 0.3~0.4%, BEIRE] 0.3~0.1
%2 HEE ] glehs &b by (19719 #iE
o} guslkg ok

2. shitfgEe! ¥/E Chromatography 2} De-
nsitometry0ff 93t IEEBAL
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o} thE R HE e #F chromatogram densitogram
2 Fig. 24 Yeld 23t 72Fo o, densitogramel]
el A FLIHE o]& IR MR- Table 2
9} zhci,

FERESY RO -2 chromatogramol] e}
w} uhel 7ol trigyceride, free fatty acid, 1, 3

—diglyceride, 1, 2—diglyceride, monoglyceride
o] Aoz FEsgen, i free ste-
role] 3%l pizza cheeseol| @M o 2 HHE
93, densitogramol] K&l FH X stk fREe] A

2 Table 29} zto] [ pizza cheese Aol &
o} 4= triglyceride 7} 78.38% 2 7}& gt on,
1, 3—~diglyceride 1R8.24%, free fatty acid 2. 03
%, 1, 2—diglyceride 0.947, monoglyceride 0.
41% &A=l gl a, WFE pizza cheese Boll
A E A4 triglyceride 7F 71.50% 2 712 =oF
o, 1,3-diglyceride 22.44%, free fatty acid
3.62%, 1, 2—diglyceride 1.45%, monogiyceride
0.99%9] 2= manufacture pizza cheese ol 4 =
wkxk>b Al 2 triglyceride 7}y 71.74% =2 713 =9
o, 1, 3—-diglycerider} 22.98%, free fatty acid
2.87%, 1, 2—diglyceride 1.41%, monoglyceride
7} 1.00% 2 3%E32] pizza cheeser} AL u]4%=
3 285 by}

o|Ake] FE-E h¥ra] ¥ [HFEE pizza cheese
Adl 4= triglyceride7t ©F8 2fE9) pizza che-
esedl| 4] B} ofzk Al W gz, 1, 3-dig-
lyceride= 7} WA #EHis glch

Shevring £ (1947)4] &3} cheddar cheese
o] FLEENG-Z 4-4loll wlal triglyceride 7} W45k
3, 5FEEYHS] free fatty acid, diglyceride,
monoglyceride 7} 38 1d}=4] o]4= cheddar che-
esed] PR A SLAEN o) lipase®] FEMH.C

Table 2. Compositions of neutral lipids in domestic and manufacture pizza cheese

(unit: %)
Compositions
Cheese TG FFA 1,3-DG 1,2-DG S MG
Cheese A 78.38 2.03 18.24 0.94 Trace 0.41
Cheese B 71.50 3.62 22. 44 1.45 Trace 0.99
Cheese C 71.74 2.87 22.98 1.41 Trace 1.00

TG : Triglyceride,

FFA : Free fatty acid,
1,3-DG: 1, 3-diglyceride,
1,2-DG: 1, 2-diglyceride,
S: Sterol

MG : Monoglyceride
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Fig. 2. Thin-layer chromatograms and densitograms for neutral lipids of the
domestic pizza cheese of A, B brands and manufacture pizza cheese
Solvent system: Petroleum ether-Ethy! ether- Acetic acid (80:30:1, v/v).
Detection reagent:50% H,SO,

Densitometer Scanner : Helena Quick Scan Model No. 1020

Wave length:525nm

SE:Sterol ester, TG: Trigyceride, FFA :Free fatty acid, 1,3-DG: 1, 3-Di-
glyceride, 1,2-DG: 1, 2- Diglyceride, S:sterol, MG: Monoglyceride.



S RE 7] wi-Foln] JEBIKX B cheeseql pizza
cheesedl| A = HFLIEE -2 Ve 2 ek

3. #EREH0| M/ Chromatography 2} De-
nsitometry0l| 2|5t REE A

Bl#E pizza cheese ¢t manufacture pizza che-
eseol] 9loj4] ¥EIRELS] #/8 chromatogram}
densitogram -2 Fig. 33} 73, B3 o)l & ¥
FEEIe] M2 Table 33} 7}

PEIRETel RAHUR S #JF chromatogram o
vJeht vlel zbo| ceramide monohexoside, ce-
ramide dihexoside, ceramide trihexoside 7} *
s 9l o], densitogramdl] Kal FiHx 854
Fio] fige Table 33} Zro| BHFE pizza cheese
Ao} 4+ ceramide monohexoside 66.72%, ce-
ramide dihexoside 28.59%, ceramide trihexoside
4.69%7t &4 5] 913 ey, HFS pizza cheese
B+ ceramide monohexoside 7} 70.45%, cera-
mide dihexoside 24.27%, ceramide trihexoside
5.28% {4 el 992w, manufacture pizza
cheeseol] 4] &= ceramide monohexoside 70.11%,
ceramide dihexoide 24.72%, ceramide trihexo-
side 5.17% &H o] o] 3%l pizza cheese
X257} ceramide monohexosider} 713 &=A] 4
fislo] gl vt 28T dehieh

ol Ake) RERE MW wod 3MEM9) pattern
1 [5E pizza cheese Adll4]= ceramide mono-
hexoside ¢+ ceramide trihexosider} th8 2%E2]
pizza cheesed| A ¥} 2F YA &,

Table 3. Compositions of glycolipids in pizza

cheese
(unit: %)
Compositions
Cheess CMH CDH CTH
Cheese A 66.72 28.59 4.69
Cheese B 70. 45 24.27 5.28
Cheese C 70. 11 24.72 5.17

CMH: Ceramide monohexoside,
CDH : Ceramide dihexoside,
CTH : Ceramide trihexoside

ceramide dihexosidet £ ¥7A| K=& H
RE wglet

el B %(19712)9 #iol #shd Blue
cheesed] 9lo]4} ceramide monohexosid 9+ ce-
ramide dihexosider} ¥|s=3F K#Eo & e EE
o) ERGE ol T kT B wul, BE
pizza cheese A, B¢} manufacture pizza che-
eseol) 4] T5F ceramide monochexoside 2} cera-
mide dihexoside7} W2 ZREMEE Bola glo]
ol = Skigs|olok & Zlog YaRc)

4. B5BEHC| =E Chromatography 2} Densi-

tometry®| 2|5t FEEI AKX

E?liﬁ pizza cheese®} manufacture pizza che-
eseol] QoA BEIEFI) #H chromatogram>}
densitogram -2 Fig. 49} 7+3L densitogramel] £
3 FTiNsl & BESETICl MUR-2 Table 49} ¢
cf,

PERRES) MO HK-S MF chromatogrameol]
vepd vt} zbe] phosphatidyl ethanolamine,
phosphatidyl choline, sphingomyelin % lyso-
phosphatidyl choline, phosphatidy! inositol 4§
o] HHi¥| gl o, densitogramol 93 T =l g
TREIS] #B-2 Table 49} 7o) 5 pizza che-
ese A= sphingomyelin 37.74% & 7}&F &9F
2w, phosphatidyl ethanolamine 35.38%, pho-
sphatidyl choline 25.24%, lysophosphatidyl
choline 1.64% ¢ 3., BE pizza cheese B
phosphatidyl ethanolamine 7} 47.62 %7} 7}AF
3%3Y 2w, phosphatidyl choline 28.57%, sphi-
ngomyelin 23.10%, lysophosphatidyl choline
0.71%-¢°] 2, manufacture pizza cheese= pho-
sphatidyl ethanclamine 58.82% % 7} &.ow,
phosphatidyl choline 24.51%, sphingomyelin
15.20%, lysophosphatidyl choline 1.47%%c}.

olAlel HE-E s ¥l 3%E9) cheeser}
Zt7] ohe RIS JER 2 o, #3]) ma-
nufacture pizza cheeseodl] gloj4= & 27E9]
pizza cheese¥.t} phosphatidyl ethanolamineo|
453 ¥.2n, sphingomyelin-& & {3 ¥9bc},

ol o} 2 HERE i B (1971)0) 453 che-
ddar, Gouda cheese®| HMEFSE &R AFd
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Fig. 3. Thin-layer chromatograms and densitograms for glycolipids of the
domestic pizza cheese of A, B brands and manufacture pizza cheese
Solvent system: Chloroform-Methanol- Water (65:25:4, v/v)

Detection reagent:50% H,SO,

Densitometer Scanner: Helena Quick Scan Model No. 1020

Wave length:525nm

NL : Neutral lipid, CM: Ceramide, CMH: Ceramide

Monohexoside, CDH: Ceramide dihexoside, CTH: Ceramide trihexoside
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Fig. 4. Thin-layer chromatograms and densitograms for phospholipids of the
domestic pizza cheese of A, B brands and manufacture pizza cheese
Solvent system: Chloroform-Methanol- Water (65: 25: 4, v/v)

Detection reagent:50% H.SO,

Densitometer Scanner: Helena Quick Scan Model No. 1020

Wave length:525nm

CM: Ceramide, PE: Phosphatidylethanolamine, PIL: phosphatidylinositol,
SPH: Sphingomyeline, LPC: Lysophosphatidylcholine.



Table 4. Compositions of phospholipids in pizza cheese

(unit: %)

Compositions
PE PC SPH LPC
Cheese
Cheese A 35.38 25.24 37.74 1.64
Cheese B 47.62 28.57 23.10 0.71
Cheese C 58. 82 24.51 15.20 1.47

PE :Phosphatidyl ethanolamine,
PC :Phosphatidyl choline,

SPH: Sphingomyelin,
LPE: Lysophosphatidyl choline

g ZRE Mg o, BE pizza cheese A MK
2 Gouda cheese ¢+ ¥l L, BFE pizza che-
ese B¢} Manufacture pizza cheese cheddar
cheese o} H{lst 4l ol

Balskovits(1979) ¢} i % (1970)-2 Cottage,
Swiss, Edam, Blue, Camembert, Gouda, cheddar
cheeseoll 4] %% cheese® WIEHE Mol 22
#R7} 2% RBEshgon, o] cheese 9
ol =lel BLEIR 9 S EAE, Bl
fieo]l b= a4 BERE R kot
of U BEfgHC| &=l KEmwtte] BbEaEHmE
= 7] ol Folw], ##s] Bidspel KL BEASES
fbot BERREL R 5o AERIRI RS B o
3 Aol KEaolel H&sIHA L

5. GLCO| 2|5t & fRHES| faRAER &R
1) "h¥EARES] FRIFER MR

GLCell o3t sh¥fRES] BERSHR -2 Table
59} zho} e fRES] FRAFER M2 Table 59l
A B ubo}l 7ro| BEE pizza cheese A, HHE
pizza cheese B, Manufacture pizza cheese +=
palmitic acid”7} %% 33.94%, 32.08%, 32.64
%A FBMOR Y ¥A AL glow,
th-8- 0 2 oleic acid7} &4 23.01%, 25.44%,
22.91%, myristic acid 11.52%, 11.23%, 12.25
%, stearic acid 11.25%, 11.21%, 10.14%, lau-
ric acid 6.02%, 6.39%, 6.32%2 =14 3l
o3z, 29| BREER-S BiiE &hSolA Slgieh

28] Al Mo LEIT ULARKRS B

— 4

FS pizza cheese A7} 5.50%, H7E pizza cheese
B7} 5.29%, Manufacture pizza cheese7} 4.44
%5 e 09, cheesed] HBRol EE FHE]
= REH 10T KRB HFE pizza
cheese A 8.76%, BFE pizza cheese B 8.36 %,
Manufacture pizza cheese 11.30%% 4% 5| ¢}
Agdet
2) PERRES BRERR WM

GLColl &3 ¥EIRES FRIF #m-2 Table 5
oj A B ukel o] BHE pizza cheese A, BIFE
pizza cheese B, Manufacture pizza cheese+
palimitic acid7} &% 32.18%, 31.19%, 33.07
%, oleic acid 30.78%, 31.15%, 30.66%% 8|5
T 5% JER 2 gd o, stearic acid= 16.
35%, 14.92%, 15.47 %, myristic acid 10.43 %,
11.43%, 11.02% % o 2.9]°] FRIHEE-S thE &
Aol dsivh

a3 DA S8 BE pizza cheese
A, BFE pizza cheese B, Manufacture pizza
cheesedl| 4 #%& 7.12%, 7.11%, 6.79% &4 =
o] slgieh

o|4te] KiME Hlrs] M B pizza cheese
A, BFE pizza cheese B, Manufacture pizza
cheese | ¥EIRES Jelim MK 42 cohi 2%
£} A"t 2 WK pattern-2 A9 FLlsh
stk

3) BERRES] BeRFER MR

GLColl o3t ¥EIEHS IRlifR MR Table

56| 4 B ulel zto]| BIFE pizza cheese A9} B

4____



Table 5. Compsition of fatty acids of neutral lipid, glycolipid and phospholipid in pizza cheese

(unit: %)

Neutral lipid Glycolipid Phospholipid
Fatty Domestic Manufa- | Domestic Manufa- | Domestic Manufa-
acid Pizza Cheese cture Pizza Cheese cture Pizza Cheese cture
Pizza Pizza Pizza
A B Cheese A B Cheese A B Cheese
c 4:0 1. 04 0. 50 0. 9% - - - - - -
c 6:0 1. 49 1. 99 3.07 - - - - - -
c 8:0 2.30 2.05 2.78 - - - - - -
cl10:0 3. 93 3.82 4.49 - - - - - -
cl12:0 6. 02 6. 39 6. 32 3. 14 4.20 2.99 1.66 | 2.74 1.83
cl4:0 11.52 11. 23 12. 25 10. 43 11. 43 11. 02 12. 13 10. 37 8.29
c16:0 33. 94 32. 08 32.64 32.18 | 31.19 33.07 31.04 31. 36 30. 20
c18:0 | 11.25 11.21 10.14 | 16.35 | 14.92 15. 47 14. 51 16. 53 17. 42
cl18:1 23.01 25. 44 22.91 30.78 | 31.15 30. 66 29. 62 30. 48 31.17
c18:2 3. 11 2. 50 2.03 5.69 4. 98 4.70 9. 56 7.25 8. 99
c18:3 2.39 2.79 2. 41 1. 43 2.13 2. 09 0.33 1.27 2. 10
c 20:0< - - - - - - ir tr tr

EE pizza cheese B4= palmitic acid7} %% 31.
64%, 31.36%% amyoe 74 Eoty, ofg
L = oleic acid 29.62%, 30.48%, stearic acid
14.51%, 16.53%, myristic acid 12.18%, 10.37
%, linoleic acid 9.56%, 7.25% 2 F2 K]
gl 1, Manufacture pizza cheese= oleic acid
7F 31.17% =24 7}& k1, ©}-2 0 2 palmitic
acid 30.20%, stearic acid 17.42%, linoleic acid
8.99%, myristic acid 8.29%%.2, 2 2|9 f§
Wilke- B &= dgdch

el LANEHIE &8R- BEE pizza cheese
A, BIFE pizza cheese B, Manufacture pizza
cheesedl| 4] %% 10.39%, 8.52%, 11.09% &%
=le} gladet

o] Ako] FE-E H#re] ¥l 3%E9) pizza che-
ese Afo]ol] tha9) Aols} QlgiR|ul 2 R pa-
ttern-& A2 {Llalgl el

Smith %(1962) 0] #&3E wke} o] ik IEH
ol T 20 Bk FmiRIRETEL o) kiR Ryl

u|8] who] AfTle] 9J 222 pizza cheese & 1]
%3t %8 cheese ] [RVifkol] o3t v Boest
i =

V. #5 &

A PUER-S 2%#89) B pizza cheese 9} Manu-
facture pizza cheese®] JREMEK-S W/E chro-
matography (TLC) %} densitometryol] &3l ik,
#2543 Gas-liquid chromatography (GLC)dl|
wal hEUIREL, WERREL, BHIRES) MRMNER MRS
¥, H#rdle] BIFE pizza cheese?] JLBbey Bxt
+ BRS7 fske] fustg .o, 1 #RE o}
-3} 7

1. fBFHES HFE pizza cheese A 19.60%, B
PE pizza cheese B 17.51%, Manutacture pizza
cheese 11.05% #hli=lglon], 2 % i )sH,
WEIREL, BRRRH WA £4% 99.02%:0.47%: 0.



51%, 99.09%:0.44%:0.47 %, 99.08%:0. 45%:
0.47 % g o}

2. hbEIRE HERS triglycerider} B pizza
cheese A 78.38%, Bl# pizza cheese B 71.50%,
Manufacture pizza cheese 71.74% 2 7}3 =3k
a1, 1, 3-diglyceride, free fatty acid 1, 2 - digl-
yceride, monoglyceride %3} {59 sterolo] 3t
Mo s sl oo, #3] BHE pizza cheese
Ax c}E 289 pizza cheese® .t} triglyceride
ol ¥3kon, 1,3-diglyceride &2 Y%t
=

3. WEIRE MBS 37E¥HS) pizza cheese BT
ceramide monohexoside, ceramide dihexoside,
ceramide trihexosidez} £H 4 ol, BIFE pizza
cheese A+~ &% 66.72%, 28.59%, 4.69%0°|L
BAFE pizza cheese B= 70.45%, 24.27%, 5.28
%, Manufacture pizza cheesetx 70.11%, 24.27
%, 5.17% = gic),

3%2) pizza cheeses} ceramide monohexoside
2} ceramide dihexoside o4 2 23o] M
Rl 1, ¥ BFE pizza cheese B} Manufacture
pizza cheesedl] 4] ceramide monohexoside &%
Ho| ceramide dihexoside &7 ol ¥]3l] Y53l

e,

4. #EP8HE -2 E 2 phosphatidyl ethano-
lamine, phosphatidyl choline, sphingomyelin,
lysophosphatidyl choline &2 =|ojgl o, HE
pizza cheese A= &% 35.38%, 25.24%, 37.74
%, 1.64%, BRFE pizza cheese B= 47.62%, 28.
57%, 23.10%, 0.71%, Manufacture pizza che-
ese= 58.82%, 24.51%, 15.20%, 1.47 % HxHi=|
ek

5. FHERREY MR MR- 39 pizza
cheese 25 palmitic acid7} 7}&F =gt3, &
£ 2 oleic acid, myristic acid, stearic acid, lauric
acid JEo = @fso] ik

6. BEREES] fgRifE MR- 37%E9] pizza che-
ese 2+ palmitic acid7} 7}3F &gk, tfgo g
oleic acid, stearic acid, myristic acid JHS & 4
HHel gk

7. BElRHES IRWMR ER-2 BIE pizza chee-
se A, BFE pizza cheese B= palmitic acid7}
£%& 31.64%, 31.36% % 7} &=9too, Manu-
facture pizza cheese oleic acid7} 31.17% =2
7t =4 aHsle dgich
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