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(T XF RHERBFRE, T FKM 450001)

WE: TR T K22 AL 24 i T Bl R A S0 i B4 b A A R R P AR R
ZWE B £ (PAEs ) BALH (A F E(V) MY EBHELS TN Hh ER AW . HAMR KRB L
(200 °C.90 min, 260 °C.30 min) 5 % #L a9 £ 2 A48 BL 2 (120 min, 240,250,260 C)4akk, £ A=
BLARABE—COAMHT, WAL E T2 Y 8PAEs BLIA R 5 4.7~2.6 B 55,V KRG £
B S5-3I AT L, $EREERD63~134 0T 05, RABHHRASFEIK0.11~1.04 NF 5
LB ELLERIIRE W ZLAR R AT T @R T LB E ELRBEBIL RSN
TLORLEMEE AR A BRHE T Y (120 C.40 C)5 EBABRME (40 C)MML, —BIHE R
(SODD1 ) A= — 28 44 45 3% (SODD2 ) ¥ Y. 8PAEs 4 %3 % 4K T £ 28 44 £ 7% (SODD ) ¥ 49, f& B 202
JE A 260 CHY, ARMEA) SODD ¥ X 8PAEs 4% 4 49.969 mg/kg, £ %1 SODDI F= SODD2 ¥ #4
2.98 45 4= 1.58 45,S0DD1 F ¥ 8PAEs 4% 4 16.741 mg/kg, 1% SODD2 ¥ 4-&#) 50%,S0DDI1 #»
SODD2 ¥ V. #=$§ BEAF 5 %1 A 1 269.2.1 336.9 mg/100 g #= 769.4.995.9 mg/100 g, & & 4 & 1K T

SODD ¥ 9,42 SODD1 #91% PAEs & 2R FZBEZRA T EEA R AR RN T4 ST,
KHEIF K Fd WURBL L B R AR B4 AR SR 5 ARK W BRBS K (PAEs) AL ; Vs M4 & B2

HFE S E S TS224.6 X ERFREAD : B

0 D 2

1

il

SR T HEETEZS (Phthalic Acid Esters, PAEs)
SRARTN )z N T B Ak MR R R ARtk
T AR 225 Tlb 7= S, DASEIN 7= & 1 38 B i
PE TR A RB U T, 7E K B 7 Y (8 A A
PAEs 1] B8 N A 4 Hh 3B B 1E A B 20 355 3L i 1451, 3F
P BE A P BEE IR S5 2 A AR IR B 1571 PAEs &
— R E R, AN KR R 25
TSR IR AE & B R R A AR,
PRIt , 8 At AR 22 [ R B4 06 62 B £ s
FlH PAEs PR A8 e 9, o, GB 9685—2016
(b e E R bR & 832 bk B b FHEs
AL FH A 1 ) S (T3 90 W B 0K (20111551 5 ) BLE &
i M SIS B PAEs ARIAR AR R —1E T

5 B #8:2018-01-03

E&TA .~ 1 EZEE SR SR H (2016YFD0401405 )
YEE @A BRAT(1990—) , Lo, Wl Fg Jil 1N, BB 58 A, B 58 7 1)
R AR I AR 7 T i 4
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fi (Dibutyl phthalate, DBP) 4B % — H g — (2- 24
3& ) & M5 (Bis (2 —ethylhexyl )phthalate , DEHP ) . 2 78
“HR B THE( Diisononyl ortho—phthalate , DINP)
(IR 4358 0.3 .1.5.9.0 mg/kg.

RZAY XTI TP Y PAEs A & S 4F FHU S i
FE Pk Y PAEs 23 76 il 9 i 72 1) B ol AT B
Fw D AR R R R s 2 s
PAEs 20 4312021, 3 4 (1 0F 5% i 38 2 22 76 2
T AR = op T K FR TR AR AR O R I B il
o PAEs WA A0, FEAR AR T g R 5L A% 1
T, PAEs JBiBR R AEIA B 709%~95% , {HZE 18I B i
PAEs 2 1E AR - e b m 45 . I L0
Yy RAREUR SR v S B0 T ORE K R R
R Ve NS BB AT ) B Gk B 8% ~20% FI
9% ~12%'"", PAEs 7€ i 515 H P v (1) s 48 S0 fH L
YA Vi RIS T BRI IS ) £ i 72 4 B B R XU
IR NS

g T AE R RUBE R g R PAESs 1 [ e g R AR
JE LR ER G Y Vi 8 AR E SR RS, IR A BT
PAEs & & FE 4V, A B0 6508 i, F A
Ak 14 3 g 8 5 % E 6L 088 s W Al A T2 R AR A
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B SCHRFR B TR FH I 5L 088 1 W T v BE AR AR T
N e M v v S RO R AR AR S (B
YA e SR W PAEs & R R £ 00
K WARAE A F K Ve B8 BE  PAEs 45 24153 1 ik A5
25 5 DL AR K G K ZR SR 18 B S B A7 A2 AN ) 25
B R YA R B AT R, T R R I T ORI I R
FUE S8 PR AGR R BEREE 120, XA
T 58 5L R RN B O R T A5 IS SR v LA B R R
BBRE AT P ) PAEs Vi, S B 35 1 2R A TG 43
M, X ECBIFFEAS [R5 T2 R A il 4 T2
77 OISR Y 088 8 A 4 R R ) i JBT ) 52 ), LB Sy
THIE WG 5L T2 R S R i TR R
b, DL 08 B 2 4 s AR SR AR R R
CHES

1 #EE &

1.1 #R5EF

it 5 J5 B R R R S, BORE T R R S AR
P RS R A 7 2k

BRI R S ( Dimethyl phthalate, DMP) |
SR " H R — 2 (Diethyl phthalate, DEP) . 4PZ8
THBRZTE (DBP). 4B2K —H R T R AN
(Benzyl butyl phthalate, BBP) 487K —Hifig —(2-4
J) LR (DEHP) 45 28 — F iR 1F = I (Di—n—octyl
phthalate , DNOP ) F5 #fE iy (4 & =98.0% ) : 3 [ SU-
PELCO A w] ; 4878 — W ik — 5% T I ( Diisobutyl ph—
thalate , DIBP) , 84 — H1 2 — 5% F- it ( DINP ) AR HfE i
(4 99.0% ) : Dr. Ehrenstorfer GmbH 2 &] ;7 /1
R E AR (d4-DMP . d4-DEP . d4-DIBP . d4 -
DBP .d4 -BBP .d4 -DEHP Fl d4 -DNOP) ( 4 Ji =
99%) : FIEAHALFEBEFIT s a- B- y— S-HFH B
Mla- B-y-0-HF —IMlir e (4 =
99% ) : At 5T = X AR W HORA PR w5 18§ 8 B (46
JE =95%) N,0- XU~ H1 B fif BE = 5 £ Tt ik (BST-
FA) 1% = F 3L &R bE (TMCS )« 26 [ Sigma 23 7 ;
GF254 R0 2 RERH : Bl refL T iR ke
PR I W EE (HPLC %) : 35 [E A= 9 VBS; i 50
Ji K 24 8 27K (18.25 MQ - em) .
1.2 UHE5EE

Tracel310 -I1SQ =< AH {4 3% — 5T 1% (gas chro—
matography—mass spectrometry , GC—MS ) A1 . TG -
5MS B 4145 435 FE (30 mx0.25 mmx0.25 pum): [
Thermo Fisher 73wl ;2695 W& AH {0 4i% {Y 2475 7¢ ¢
Kl g% . 3 Waters 23 1] 5 7890B < AH 4, 135 1% — &
KN RIS - 36 [ Agilent 22 H] 5 Pro Elut N-1E
W32 — % (N-(n—-propyl) ethylene diamine, PSA )

B A ZEBOHE (1 g 6 mL): 5 R 22 g4 R
vl R=-201 1 e 7% K dn . Bilg m AR YRk A
PR3 w3 MTN-2800W 20 MV 4 A3 . Rt BLAR 38 AL
WAL FR A B W s MVS—1 iR IR A A% db st 4 b il
TR PR E] s DF-101S 85 I8 0 #8077 358 £ 7% < )
BATHRIEARAR ; PM-4 ZREEE.: LiF
KA FRA R\ 5 LD5-10 Ik 38 &5 0 HL - Jb
UL B ML B FL 5 i IS 28 B R M B A
WA S . L AT

1.3 A&

1.3.1 KRAKKRIBH LA LB E e &

RS BRI B R AR A R LR A A
FREC 700 g Bt 8K S & T 2 000 mL — [ Be)f
o, SRR K LA T A I 5L R SR L T G AL
R GRS SER s L= B BE R O L S M D O A |
KE] 100 Pa LAF IR W SUR S, Kl
P A R T I SR (4300 240,250,260 C),
SRIG I A HLEE RV R e 28, A HHEZRR L EA
Sl A IR ST, R oK B R
LR —E B AT (120 min) , 56 M) B 82 25 0501
FE R T IR R 2 U B LS A 0 S v R
i PRI R MR IR 458 — s B 4 (Wi 4R
A JECRR K, EEEL 120 °C) ., B HAEHE
B CTEAN TN 305 B Sk, AR TR 20 40 °C )%
B A A B I SLAR v B

TR I T LI SR R M B GR HE ) L I A
£ FREL 700 g i (0 K 3B T 2 000 mL = 142
R, R LR TR AR S e I R R R
W, S AT 200 °C .90 min fOEE — IR, 2
JE#EAT 260 °C .30 min (955 G IR B 5L, P
B SR 4 40 CR B4R, 153 20 R
IV B
1.3.2  BL& i A BL A8 B ) F PAEs #

K G FERC PSA [ AHAE BUHE 4k L GC-MS
R SRR AR TR 45 5 A b 1 o G N e B 3l A
JIi SR Y 8 Bl PAEs®,

GC 44 : TG-5MS S AH B 418 A 3% 4, 30 mx
0.25 mmx0.25 wm; #A N &4l B AR (4
99.99% ), # W 1 mL/min; #EFE T - 300
C; THEFLF : WIURTEE 60 CAEHF 1 min, SR 5 LA
20 °C/min J+Z 220 C,£+F 1 min, FLA 5 C/min
F+ 2 280 C, A 4¥F 4 min; HFFE & 1 pL; A5 ik
=2

MS 5cfF 3 B PR (ED ; LB RE & 70
eV B TR B 300 °C; 1% Hi 2 it B 300 °C5 kT 22
HLI 25 wAIEFIIER 6 min, M EN, B TH
i
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1.3.3 BLEHABZIEES T V, A F0NE
Z: M8 GB/T 26635—2011(zh ¥ is 4= &
R =Ml &m0 357 ) .

FE b 1T A0 B . HEA AR 0.5 ¢ (R #7 E] 0.000 1
¢) IMAEF 10 mL 25 &P, @ RE 4l 9 1E & b
T, IRHE 2 min, B 5 min, i E— BN E, K
THRAT 0.45 wm A ALAHUE R, 2 &5 A508AH A

1 RO A 8 1% 25 1 - RN ER , 2475 28K
s g, Waters Spherisorb NH2 0,33+ (250
mmx4.6 mm,5 um); FBIAR, IE O % RN EE=99:1
(VIV); i3 ,0.8 mL/min; H:f,40 °C; ¥k P K,
298 nm; &SI, 325 nm,
1.34 BLEHABZIBESTEESTMNE

Z: B8 GB/T 25223—2010¢h A ¥y fg & FE
R S R I E AR ) o

FESHETAL PR . 0 2 mg/mL NAR T 50 mL B8
B, EIRIR T FRE 2 g R T 0 P AR B 5 R
H L0 20 mL 4 mol/L ) KOH-Z BEIE W Ak 2 he
FHIE CBE (40 mL/UO) BB ALY I 4E 3 IRAEHL
T, K e 2 R in TG K B R B 5 7K o R AR B
WA BB, e 28k 21,0 0.4 mL &5 &
VS S, AR (R T 500 R I L BE/ 2Tk, 65735 ) o 5 ¢
5 E R, S mL S R L E
15 mL A4 Sl (80 IECBE) 43 ki Peat
TE WA IR, TR 1 mL YN R 5 R E /R
&, RWIKT, 200 wL #FAEF], 85 CK BT A
50 min, Z KT, 0 1 mL 1F 288, JoK R R 4h 2
KW ERERGE 0.22 wm R, JESAAS I

AT AT HP-5 B 414 (435 4 (30.0 mx
250 wmx0.25 pm), PEFE TR EE 300 C; #HA A
WK, A 2001, AR, 1.0 mL/min; TR R
¥ : 285 CA£4F 30 min, LA 10 °C/min 1Y 3#E ETHE 2
300 °C, PRFF 5 min; FID & I #5360 °C; U ##
i1 plo

JE, B i 64 g o B 4EL AR A ]

Z: M8 GB/T 17376—2008 (shiti¥yihg Bg iz
i 1 45 ) L GB/T 17377—2008 (St i i fg
i 2 HF il 1 ASOAH 3 2 T ) o

i 107 2 FF R ) A% . RO il A 350 mg & 50
mL B H, A 6 mL.0.5 mol/L & 4 kEH H
BV, 7K 1B 10 min, Bl 25% = S8 AL B — PP i
B 7 mlL, IR 2 min, %, ITAIE S & 5
mL B3 1 min, B4V 2 =0, AR SL 87 )
10 mL, FF 43 2, B35 W, i/ 5 TG /K B I8 40 e
K, BUE RS 0.45 pm JEREFHERE/NER, £F GC
LioAUIIS

SRS S RIS KA B T ARG T 2
(FID); {6 3%+ ,HP-88 (100 mx0.25 mmx0.25
wm) ; MR R TR, 140 C1£FF 5 min, 4 °C/min
Tt 2 240 °C, f£4%F 30 min; JERE TR, 260 °C; 4
W FRELEE , 280 C5 43 b, 50015 EFE &, 1 pl.
1.3.6  BLZ B i AL | & FF 08 Sk

R A I 5E 2 18 GB 5009.229—2016 (& 24
FE R bRAE &8 TP ER N I 5E ) 5 i AL (B I 2 2 T8
GB 5009.227—2016 (& i &4 E R RE ik
i E A B E ) s I SRR GB/T 22460—
2008 (SHFEYIIMAR 2 4 €1 i I 1 ) 5 HR 55 1 )
TEZ IR GB/T 20795—2006 4y i1 g JH 5000 )

2 HERGM

21 BMEIZXWAXEMmEMZIG
2.1.1 RREMBE LK I M PAEs Bk zl £
AL
A3 591 R FH ) BRI B T2 (B L B[] 120
min , [t 535 EE 43 518 240,250,260 °C) 2 M 9 AL
ZENR i BT R I AT K 2R R B, i LA
Ja R & PAEs W% 1,

1.3.5

&1 B E K 2 PPAEsS ¥
Table 1  Contents of PAEs in soybean oil
5 PAEs % it/ (mg-kg™) > 8PAEs
" DMP DEP DIBP DBP BBP DEHP  DNOP DINP  8PAEs [ %/%
P
1; ?: 0.041+0.002 0.044+0.001 0.715+0.022 0.817+0.012 0.054+0.001 0.982+0.016 0.036+0.001 0.786+0.032 3.455+0.058 0
S
240 C
5L ND ND 0.163+0.001 0.163+0.010 ND 0.556+0.002 ND 0.550+0.007 1.432+0.025 58.6
>
250 C
56 L3 ND ND 0.137+0.001 0.130+0.006 ND 0.369+0.007 ND 0.485+0.011 1.121+0.014 67.6
i
260 C
5 EL 3 ND ND 0.103+0.001 0.093+0.008 ND 0.206+0.005 ND 0.411+0.005 0.813+0.015  76.5
i
XL
0 EL3 ND ND 0.074+0.001 0.064+0.001 ND 0.128+0.014 ND 0.401+0.049 0.649+0.012  81.2

TE:ND &R ARt i, T,
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M2 1 ArAL, FEBR R B DBP St T TR R X 1) T 22 RPN T A 9 g UL 7K
% B (0.817 mg/kg>0.3 mg/kg) , £ A ] i B T ZR A ZR IR I 5L b B IR I B AR A% B A AU BR DBP Al
2 S gt DMP . DEP . BBP .DNOP JLF- 4 5¢ DEHP A92518—3.
4= i B, DIBP .DBP .DEHP .DINP } ¥, 8PAEs & =& 2.1.2 RRPLE LS KE W V, 22 Hh
AR I LI A A K R BE R AR, DBP % i K T 43 591 2R BRI R R % TP 0 R b B 1 X R
PRBRiE, X 8PAEs i BR 353Jil h 58.6% .67.6% . AN K ZERRZEIB S, R AT E KRS Ve
76.5% .81.2% , g% XU R X PAEs A9 I 5 5 2 a2,

(2 MEWEXEWT V. 4%

Table 2 Contents of Vi in deodorized oils with different deodorization process

- a-TP/(mg+ a=TT/(mg- PB-TP/(mg-  y-TP/(mg: (B+y)-TT/  8-TP/(mg- 6-TT/(pg- X Vo/(mg- T VpI##
(100 g)™) (100 g)™) (100 g)™) (100 g)™)  (mg-(100 &)™) (100 g)™) (100 g)™) (100 )™  F/%
T it 2 i 29.3 ND ND 73.1 33.2 432 13.3 192.2 100
240 CHEELM 215 ND ND 72.4 32,6 40.0 133 179.8 93.5
250 CHLSLH  20.0 ND ND 63.7 323 33.7 13.0 162.8 84.7
260 CHE L 15.5 ND ND 59.0 32.1 28.5 13.2 148.2 77.1
KB 5L 3k 23.4 ND ND 66.8 327 37.1 13.4 173.4 90.2

%2 AT AL, R ANFEIRE MR N Ve BRERIEIL, SURBR Ve fA 8 R0 T 250,
ROEW RN R, RSB SE MK EMl 260 CHIEARBEHR .,
Ve SR IIRRAC, 4 DR AT Ve 155500 2.13 FAEMEI LKL HEBHELS BN A
M 6.5% .15.3% .22.9% .9.8% , 1FHIR IR i 25N [R) ZE AR Wi B 128 B A K oG I R il v S
Vo $5 2K S bt 0 5L It B A o v S B P R G, AR el 3.

A3 MEWEBRZWT LS
Table 3 Sterols content in deodorized oils with different deodorization process
£ B 2 4t/ (mg- (100 g)™)

BiH o~ — . . . 55 0 B 9%
S i CEL 5 i 4 {1 i A I
B 5L i 22.9 27.1 77.5 4.9 132.4 100
240 °CJi 5L i 21.8 25.3 67.6 32 118.0 89.1
250 °CJi 51 19.4 245 64.2 32 109.3 82.6
260 °CJi 5 i 183 23.7 55.0 2.9 100.0 75.5
L 5 S 7 21.4 24.6 67.3 4.4 117.7 88.9

FH 2% 3 AT, ZE R e B 125 v, I S v v S XU B R L B F5E RL RE E G i R B R R R v
i b i 0 L T 2 T v T A TR AR . ML 240 CTF i WA 45 e— .
F A 260 C, HSEEOR BN 89.1%FF K % 75.5%, 214 FREBLE TEK Lk iR FI54F0 Hh
E KU I L 55 A 2 2R 0 88.9% , B IK T+ 240 CHAL 28R ) B 5 T 20 i 45 R 3 19 g I 7 A i B
EZERR B AL T 250,260 CHEMR X5 FRALIRARRIZSE R 0% 4.
Vi PR B R A AR LA — 0, S T H AR R
A4 BLRERZ WG IR ZIRAT

Table 4 Physical and chemical indexes of deodorized oils with different deodorization process

) . L AL bR i, %
i H 2 AN 07 R R % -
FRHr/ (mg-g™) i A AR A/ (mmol - kg ™) JH /°C R

1 S NGR 0.36 0.58 0.7 206 3.6
240 °CHii 5 0.71 0.15 1.6 218 0.7
250 CIE L 0.85 0.11 1.9 220 0.6
260 °CHit 5 1.64 0.06 1.9 223 0.5
XLk 5t 5 3 0.60 0.14 2.0 219 0.8

T A ] 133.4 mm 2 48] 1L (R
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2 4 A[ A1, 5 240,250,260 °C B I R AH
Fb, WU 5 5 R 59 A Bz =X 0 PR o A M1 o B R
MER A A e SRS GB 1535—
2003 (23 TR 1 — SO AR AR (IR < 0.2
mg/g, i FAIE < 5.0 mmol/kg, (47 R<2.0).

£ N I N 1 Y - N B X T 2 T
XL 8 5L AE A AR B K Ll PAEs,  BEAIR 2
JE 05 R A= B, I dme RORRE R B T s i v A S
i
22 BRBHYHEETENIZHY AR
221 REMHET LI LB E Y P PAEs A&

#9 % 6

HT SR AL T e R MR ) 1Y 12 AR S i R4
YT PAEs 5 55 BRI 45 L 2 /R0, DBP . DEHP |
DINP L) & ¥ 8PAEs AU FI{E 435 h 11.353.12.559 .
4.994 35.419 mg/kg;DBP # #r F H 91.6% (11/
12), #@Fr 1.01~122.33 fi5 ; DEHP #B b5 %4 100%
(12/12), R 1.76~66.12 fi5 . Z2 B & B0 I
AR 4 T A 15 PAEs 78 K Sl
A, 1 K I SR ) AR R R A A
R E FIAE P S B Rk i e 4 KUR: B 3 T

X RS2 43 51 2R AN ] i BE (240,250,260
C) HAUIRLZE 1R M0 5L 0 B R PR R BE A DA
KR (260 C) i 5 B4, X — % el 2
# (Soybean deodorizer distillate one,SODD1 ), — 2%
BB FE W (Soybean deodorizer distillate , SODD2 )
K B A BEREAE MK (SODD) W PAEs & S #4146
W, G5 R E 1—E 3 s,

351

- 3Rh
30 +
41*25*
ézo— §
SRE \
PAEsFT2&
B 1 240 CHIRIL LA & 4 M B b B4l Rk b
PAEs &%

Fig.1 Contents of PAEs in two-stage condensate

trapping liquid of deodorizer distillate

P 1 ] %0,240 °C B B R A9 SODD1
DBP .DEHP .DINP K ¥ 8PAEs (/)5 5 43 % 4 1.987
2.189.3.523.8.234 mg/kg,SODD2 H & & 43 5] Ky
8.582.4.604.5.057 .22.073 mg/kg, 4 %HJ& SODD1

H#,F . KRR BRI E T L F e i 6h %A 47
g -
5 st %
@107 % %

B2 250 CHIB LR 4G b o 7 A B SRk
PAEs &%
Fig.2 Contents of PAEs in two-stage condensate

trapping liquid of deodorizer distillate

551
50
45+
40 -
35-
30
25
201
151
10
5_
0

A B/(mg-kg")

B3 260 CHB LA E ) FRH L RA R
W4T PAEs &%
Fig.3 Contents of PAEs in single—stage and two—stage

condensate trapping liquid of deodorizer distillate

) 4.3.2.1.1.4.2.68 f5 ,PAEs %4170 & & 1B %
7T SODDI M 2 & 3 ta] LI H, 1 250,260
CEATRLZR IR I SL 25 G S 0R L8 00 1) P % Tk il
W PAEs & 5t 2R B0 AR A o 3 AT fig g A
HTE R B EZR WM, ok & i
PAEs TAMRAE S — P4 45 3 B2 AS BE e o6 428 Bk [nl
W, 2 S e B RL BE () 55 R B A AR A
FAR VA BE R, R3S B SODD2 H PAEs 45 4043 %
B 2 & F SODD1 .

m & 3 AT LA, 7E 260 CHE S F T, B gk
Tl 4 B8 L 48 4 9 (SODD ) H DBP . DEHP . DINP %
Y 8PAEs & & 43 5l Jy 14.721.12.019.13.792 .49.969
mg/kg, VLVLE T SODD1 il SODD2 H' PAEs & &,
> 8PAEs 75 143 % /& SODD1 F1 SODD2 ) 2.98 1%
F1.58 A5 A5 R B oR , 5B G AE AR L, P ik
AR T 0] 345 PAEs & 5 F & IK 1 W8 0% Bl
RW .
222 FREME LB EME S Ve 20 3h

ENGIEGE: s N ) s e 7 L R
LK S,
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Table 5 Contents of Vi in deodorization distillate condensate trapping liquid of two stage condensation

5iH a—TP/(mg- a—TT/(mg- B-TP/(mg-

(100 &) (100 )" (100 )
240 °C SODD1 264.1 ND ND
240 °C SODD2 241.6 ND 16.7
250 °C SODD1 283.4 ND ND
250 °C SODD2 299.9 ND 14.3
260 °C SODD1 310.1 ND ND
260 °C SODD2 263.3 ND 18.9
260 °C SODD 489.7 ND 21.6

v=TP/(mg- (B+y)-TT/  6-TP/(mg- &-TT/(mg: X Vi/(mg-

(100 g)™)  (mg- (100 g)™) (100 g)™) (100 g)™) (100 g)™)
389.6 459 385.7 17.5 1 085.5
468.6 433 432.3 17.8 1202.7
439.7 479 393.1 21.7 11858
430.0 54.3 428.0 24.5 1226.1
511.1 45.8 402.2 18.8 1269.2
570.7 58.6 425.4 21.9 1 336.9
957.6 106.9 779.0 41.9 2 396.7

2 5 a1, 7E 240,250,260 °C LR M R 4
7 ,S0DD2 XV F R R T SODD1, i &k
F TP A RIR (40 °C) FLsE —FAl &t Y
i (120 °CO) A F TS M Wb v B9 B
£E.260 CHLYL 44 SODD H YV, S E ST
W 24 4 W SODD1 .SODD2, 43 %1l 1.89 %1 1.79

% .SODD1 A1 SODD2 1 Vy [ F I K F SODD .,

223 REABEZLSBLLBEHFEEASETH
A

AN TR 4R 1220 0 45 K 37 9 56 L 4+ 0 1 £S5
ez 6,

%6 KEHPLEBEMIHERFT SRS E

Table 6 Sterol contents in deodorizer distillate condensate trapping liquid of two stage condensation mg/100 g

i H S 55 L5 B4 i 8 b i H B
240 °C SODD1 82.1 156.7 204.0 10.1 452.9
240 °C SODD2 155.6 222.1 207.1 16.3 601.1
250 “C SODD1 98.2 167.1 210.6 18.7 494.6
250 °C SODD2 160.3 234.7 312.7 19.1 726.8
260 °C SODD1 174.7 228.4 345.7 20.7 769.4
260 °C SODD2 166.7 231.1 3532 21.9 772.9
260 °C SODD 203.32 142.79 575.60 74.14 995.9

% 6 Al LA i, 240,250 .260 CHLIE I R 4%
7 ,SODD1 H §§ it B i W AIK T SODD2 ot I 7R 55
AT TR AR A B — G R A A A R T LR
W S VS BER AR . H 260 °CHL S A TR
SODD H 5§ i & B &8 260 °C T 2% 4 52 i SODDI |
SODD2 F B i B i A, 3K 768 R 25 T K JilT 46 T
HAMFHEEEA TSR E R, A, B
SODD1 ,SODD2 H i i & Ik T SODD, {H 2= {E AH
XFF Vi I ZE/

Zi b, AEAH TR B Ik AE R A& (260 °C 120
min) T, PH¥ &4 W SODD1 1 SODD2
PAEs & ik T B R EE AR TR, (H V. LSS Pt 2
AR T R B AR W, AN TR FE (240,250,
260 °C) By R 554 ,SODD1 H PAEs & & B @K
T SODD2, Vi, I i 75 f = A SRR K

3 %k

K F K 5 Y R ZZ I R (200 °C .90
min F1 260 °C .30 min) 5 B HEZE RN R (120

min, 240,250,260 °C) AHE., FCREER AT f# X 8PAEs
bR F A = 4.7~22.6 A L Ve PR CRIE R
5.5~13.1 NEA A, SIEER R 6.3~13.4 4
oy, IR IR f AL 0.11~1.04 A~ E &
B RO B T A RS TR R S L A R RS 3R
st JO )y RT3 A F LR B R

SR 5 R0 s 0 T LR VA R A 4 T2 (120
°C,40 C), FIfss—im b v Sl % W SoDD1
H PAEs 75 2 W 0 A0 58 9008 v A AR
SODD2, V1§ B 2 5 A 22 AN Ko g BT 48 T
oS HE ) SODD RV FRL Y S B EOAR T T
SODD1.S0DD2, {H H: ' PAEs & & 1 43 % =2
SODD1.SODD2 ) 2.98 £ F1 1.58 £ .SODD1 fY {ik
PAEs 7 L H B E $E T T HAE & 95 kY %
i

SE WK
(1] RAF. AL e S 3 A AL P AR R = F R



%

A, K MR BB R M E T LA S R Hh 49

(2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

5 47
Bs R R AN GA IR [J]. FE &K,

2017,36(5):53-57.

SONG M,CHI C,GUO M,et al. Pollution lev—
els and characteristics of phthalate esters in
indoor air of offices [J]. Journal of Environ—
mental Sciences,?2015,28(2):157-162.

X Rx. BAK R ARLEEI] T AL
I,2011,38(11):77.

PR EAR, S, E. — KA P
AR Z W BB @ Ak Rk P e £ B AR [T].
R 55 R BEAL,2016,52(6):69-71.

NET S,DELMONT A,SEMPERE R, et al. Re-
liable quantification of phthalates in environ—
mental matrices  (air, water, sludge , sediment
and soil ):a review [J]. Science of the Total
Environment, 2015,515-516:162-180.

CHI C,XIA M,ZHOU C,et al. Determination
of 15 phthalate esters in air by gas—phase and
particle—phase simultaneous sampling[ J ]. Jour—
nal of Environment Sciences,?2017,55 (5):
137-145.

WANG X,SHENG N, CUI R,et al. Gestational
and lactational exposure to di-isobutyl phtha—
late via diet in maternal mice decreases testos—
terone levels in male offspring. [J]. Chemo-
sphere ,2017,172:260-267.

SIFAKIS S, ANDROUTSOPOULOS V P, TSAT-
SAKIS A M,et al. Human exposure to en—
docrine disrupting chemicals; effects on the
(1l
Toxicology &  Pharmacology,
2017,51:56-70.

E 34, Mia. ARK VBB AR M A4 R AL
B RE R [J]. T 5 4k &,2010,27
(3):276-281.

WA, RmAE. BACK 6 A B R A AT A AR
L1 AR AR, 2013(5):230.

US -EPA. Method 8061A phthalate esters by
gas chromatography with electron capture de—
tect ion (GC—ECD )[S]. US, 1996.

ASTM. D2124-99: Standard test method for

analysis of components in poly

male and female reproductive systems

Environmental

(vinyl chlo—
ride) compounds using an infrared spectropho—
tometric technique [S]. US:ASTM Internation—
al,2011.

US-CPSC. CPSC-CH-C1001—09.1 Standard

operating procedure for determination of phtha—

[23]

lates[ S ]. US,2009.

Canada Health Product Safety laboratory. Met—
hod C -34 determination of phthalates in
polyvinyl ~ chloride consumer products [S].
Canada, 2007.

B2 2 B FARE R b B kAR R R e R
I Am A A% R AR - GB 9685—2016 [S].
Ik, M RARAMIT 4 DEHP #t A %
EHFRAL (D] A T THKF,
2009.

Brx, AR, R AE F. Rt aR=
V5 B (PAEs) BUK & =69 F AF (1], R
Ak TA2F 3R, 2005,21(8): 137-141.
Ve, EAEA, B, oA 5T 2R P AR
R B B 0 BOR R ARAFAE () ] RALF
F4%,2017,37(4):1531-1538.

¥R Mh. ML AR A T 4 F PAEs 89 B
D] FM 7 Tk X 5 ,2017.

EIma, &FY, R B 5K &
w1 A5 A% T ak,2013,20(1):
1-4.

IHE RRTPAR_FTRERLXTEDSNF
EAEBIEGHAL[D]. 4. xd KT,
2008.

B, IR, KA A, F . PET AR X
23 DEHP £ B ey S F A ey s 5 [J].
AR 4R, 2013,28(5) : 75-79.
Atk RN g T PAEs ZALHLAE 6
R A& (D] FRM: ThHI kK,
2016.

DUGO G M,FOTIA V,TURCO V L,et al.
Phthalate , adipate and sebacate residues by
HRGC -MS in olive oils from Sicily and
Molise  (Italy) [J]. Food Control,2011,22
(6):982-988.

FRAM, T, R Fk,F. A RS
PARCKR W B S 20 Hroal)]. T EARY
#4R,2017,32(3):48-53.

B A A iy o ARCR = B B 6 E A
EHBHAFHHR (D] R4 TdXF,
2014.

Rk, RAF BB LB he e £ X E
& A7 IR R LA Tk BR & BF A a9 ) & (D .
K AR F,2013.
aRE,EXE, XUk, F. YRR
Wy HEMRER B DT EREE: TE,
CN102311876A[P]. 2012.



50 TH I ERFFMROERHFFIR) % 39 %

[29] #A &M, % =2 KWW, F. AMEE-/R [31] x 22, KA, Heik. KELABE

ERE R & AR T A A A AR K W R M fig ¥ DBP #= DEHP Ftia st R eg a7 []].
B kA [J]. A &AE,2016,37(18): AR A S A3, 2017(5):176-182.
146-151. [32] TH A HESXKEORESIPAEME

[30] RRZABERFAE REPAE_TRAEY Wt Hen (D] HM. e Tk kF,
M . GB 5009.271—2016[ S ]. 2015.

EFFECT OF SOYBEAN OIL DEODORIZATION AND DISTILLATE TRAPPING
PROCESS ON THE QUALITY OF PRODUCTS

CHEN Li, LIU Yulan,HU Aipeng, LI Tao
(School of Food Science and Technology ,Henan University of Technology , Zhengzhou 450001 , China)

Abstract: The effect of soybean oil deodorization and distillates trapping process on the contents of eight
phthalic acid esters (PAEs),vitamin E and phytosterol in deodorized oil and deodorizer distillates condensate
trapping fluid were investigated. The results showed that compared with deodorization by single temperature
(240,250,260 °C),the dual-temperature deodorization (200 °C,90 min; then 260 °C,30 min) could improve
the removal rate of Y 8PAEs by 4.7-22.6percent points ,and the retention rate of vitamin E and phytosterol by
5.5-13.1percent points and 6.3-13.4 percent points , respectively, while the content of trans fatty acid decreased
by 0.11 -1.04 percent points. The dual-temperature deodorization process was superior to single temperature
deodorization on improving the safety and nutritional quality of soybean oil. Moreover ,the contents of Y, SPAEs
in the trapping fluid of soybean oil deodorizer distillates of two-stage dual-temperature condensation trapping
processes (SOODI1,SODD2) (120 °C,40 °C ) were both significantly lower than the single-stage condensate
trapping fluid (SODD ) (40 °C). The content of X, 8PAEs in SOOD was 2.98 and 1.58 times of those in SOOD1
and SODD2, respectively, and the content of Y, 8PAEs in SOOD1 was 16.741 mg/kg ,which was only half of
that in SODD2. The contents of VE and sterol in SODD1 were 1269.2 and 1336.9 mg/100 g respectively, while
in SODD2 were 769.4 and 995.9 mg/100 g respectively, Although the contents of VE and sterol were lower than
those in SODD, the lower PAEs content of SODDI1 significantly improved the safety quality of SODDI as food
grade raw material.

Key words: soybean oil ; dual-temperature deodorization ; deodorizer distillates ; two-stage condensation trapping;

phthalic acid esters ; vitamin E ; phytosterol



