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Abstract: In order to better meet the requirements of fatty acid balance for adults and meet the demands of consumers for nutritional and
healthy oils, 11 kinds of common vegetable oils and fractionated butter were used as the raw materials. On the premise of meeting the
requirements of fatty acid balance and nutrient content, the price is taken as the index, and the MATLAB software was used for modeling and
programming to obtain the formula of nutritionally balanced animal and vegetable blend oil. The blending process was optimized by the single
factor and orthogonal experimental designs, and the shelf life was predicted. The results showed that the proportion of nutritionally balanced
animal-plant blend oil was as follows: fractionated butter 8.00%, corn oil 16.40%, flaxseed oil 72.20%, sesame oil 3.40%; the unit price was
0.28 yuan per 100 ml, The actual measurements revealed the composition as follows: saturated fatty acids, 12.78%; w-6/w-3 polyunsaturated
fatty acids (PUFA) ratio, 5.99 (which was between 4 and 6:1); the mass ratio of monounsaturated fatty acids (MUFA) to PUFA, 0.96 (which
basically meets the required MUFA-to-PUFA ratio of 1:1). The fatty acid ratio of the blend oil was consistent with the expected value. The
optimum blending process was as follows: stirring time, 30 min; TBHQ addition, 15 mg; stirring temperature, 20 °C. The nutritionally balanced
animal and plant blend oil had a shelf life of 18 months. The results of this study lay a theoretical foundation for the development of nutritionally
balanced and healthy blend oils, and provide a new path for edible oil enterprises to develop new products.
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S gm BRI IR Ao ik A B
IO, A Fob S 0 A R TR X A A R ) S A
HIE, TR, WRIARIGER (Saturated Fatty Acids,
SFA) A B Mg % — A5, SFA i
TRARI T2 LAEDERIRE, TREH IR H
12, B AL AR B2 (Monounsaturated Fatty Acids,
MUFA) . Z A RIIET (Polyunsaturated Fatty Acids,
PUFA) RE Ty s LA S KR RS, B 1 B if T
D S VR IR AR SER E ), (H PUFA IR 5 Kk
Atb, TEBAZAUAARITIRS 51 AP IR UL AR
B, [, AR RIBEIRRAMY BB OE,
M HIB B HFIE B » 0-3 PUFA 5 -6 PUFA ZEZIAHL
RG] A TR, -3 il 0-6 [HE2
SHRPETNRE P A0, -3 PUFA LUK AEt gk
ST AN G i R0, BB PURA EL A
FITFFRCMmA B s, 4k -3 PUFA
5 w-6 PUFA LUBIRIZNAS 4T, WHANIRSERGE . 4
e 0[P RN E e PN S vy = S LR Ty =N
A = EAE P,

A MR LA, A DA 2R & 5 0
TR S5 B A BRAU AT KL, FFE T RE & E
955 AR TR LA O 5 AR N A S ORS00, AR
I BB I, R BB IR 2R SFA ANEE 10%;
w-6 PUFA &8N 250%~9.00%; -3 PUFA & A
0.50%~2.00%; % AMAFINENTIET 0-6 5 o-3 HFELL
R (4~6):18Y, TAIRI AR B IR AR R
B B R TR L AR ME DAYS A2 8 TR 28R, A2
FRPIRP LA DL 6 PR 3 5 75 75 R LR
e AIEAT RS B — PR 2 A R R, A AT DATRAN
— RS TR EEA R REREG, IERERFE IR
bRk . mmEY IR e, (HEAE
B, FFE RN R A 2 TE L.
YT A S B IS SR AT RS R R, B AR
W PR IEA =R, A AV e ok
AR, 38 HA 3 RIS H AR SR, (R
IS S PR IR TIE TR, (R HT =
SAERI R, B % AT e, ik ieE
AL E A B R TR A G 7 1SR Matlab
TN HCASAY, AR OV, BRI T TR A
FE. BIRFE, HLUEWAE . FERTAE, thrliR s sehres
K BARSH e, EREGES, MR
i, Matlab i F7E A AORC T et rhage 2 A P,

AHIF T LA L) 22 FIAE A I S A A Rk, 5 e
WMIEETAME TURRIR LTS R, wid i
SCAHRLFIBCER R TR RRIC L A 2 . A

I IR A RCLE , i e AIE T 20 g AT
TRRCAS BB TR AT, RN AU
LA TGN 1 2 B R — R Il E TR T Re 4,
FIANE RS e, (et [ R A e A JiE O
RV 9 f AN B 2 A B O

1 MRSREE

L1 AR5 A

(7 RN 12 1IN L2 o N 1 N £
A, KT ZETERTI . Ft. BB SIESRRAT I
ZRRMH . KM TS 37 FhRIR F ERIE S it
fh, FOREAVRBARAR; BHREEERES (25
>99%) , LR TEMAENPHAIRAR]; ECk.
=R IKAER. = Rl o prat

12 P&E5H4

Aglient 7820A SAHERE(C. Aglient 1100 =20
FHEGE, EEZEOA R ERAEREX T4,
ARSI B R A IR AR IB-1 BRI iEEEY, K
FET KA ZX R A PR AF]; 7200-4 4011 W6
fEit, URATABRAR: sk F ALC-2104, #E[E
FEZRE R A A

13 SZBiiE

1.3.1 EAEN R

FREGE &2 (14, 80 °CKIHEIELINR 30 min J&,
7E 60 °CoKIHAkS:A%EE 15 min, AR 545 10:1
v:m) LB EE, JONEE T, s g e
KIBERAEYS, WETAESEL, YIRESE 40 °C,
P FEH 2 300 r/min, $FER[E] 20 min, 73 2R R
STZIBEIRZE 10 °C, FEAEMLIRE FORFE 24 h 704G
bns SRS LTRSS RIENR, B 2 R DR A
B, RIS R SR AR B
1.3.2 FEALIBARAGMIE

fth: S (R 24 B AR R R il
5E)  (GB 5009.229-2016) HH A AT /87 125l
s WAME: SR (R E SR A
TBAEIEY  (GB 5009.227-2016) i s 12 & ;
FAEL . ZRECEAE YD IS RUE )0 2 ) (GBIT 5532-2008)
WM5E s DA : SHECEIHEY G A E I E ) (GBIT

(GB/T 12766-2008) $ATill%E; AHEIEE: SHE (&
ZEEFE WSS ST EEEGNE) (GB
5009.128-2016) Jll5E .
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1.3.3 I ERLL R A A Z 6 M T

B SCIRAEIEERS S T A s AR
0.05 g CKEREE]0.000 1 9) , Kl E T 10 mL H%E
PR d, A 5.0 mL 0.5 mol/L NaOH-CH3OH %
W, WRHE 40 s IR AIIZT, 65 °C/KIR R [N 40 min (4
5min #£5—7%) , IAS0mL IECkE, oGS
3R, BUEETERG N 0.6 g T/KBRERARTE, AN
NaOH Jf- 1, FEE LIHEA 0.22 um AL IERS
iTE, ZEF GC-MS 437,

GC %M. {bilik:: HP-FFAP Ui B (it i
(30>0.25 mm, 1D 0.25 um) ; BEFERE: 250 °C;
WA AU (A >90.999%) 5 kR E: 1.0 uL,
i 1.0 mL/min, 439N 20:1; FEIRAEFE PG
WIGRTEE 180 °C, #EFF 1 min, LA 3 °C/min FHE#EZ
28 230°C, Z4ERF 10 min.

MS ZAt: BRI HTRes 70eV;

FUEIRE 230 °C; £ HIRE 250 °C; PUAATIRE 150 °C;
FEAMZRIELE 280 °C; F4H i =Vl 30~450 u, A
i AR,

KRR Y 37 MR R RTR A ARE L 5 B
el R BT R, @ NIST i Sl Bh AT RE i
NERR e 1t b, s P T A A — Ay Abn e th 41k
TS AEINR & & A 7 bt e = .

1.34 BR¥YBrehAEM R Fih 04 R B B AR

ZH 2013 [k (PHEBEREGEFRESERAE)
B RN BAELES TN & AR SR E 775
EEE R AT R FAREY.

1.3.5 &/ Matlab & 5 kS ABR

TRE TP R Ee gL s R Matlab ¢
PFEIEER 1 e LRI ZR T R AT RC L, 1)
WA IR AT RS,  BAASEERIR iRk
2 7R

=1 ERHEEEAHERER B iR
Table 1 Nutritional balance and blending target of animal and plant blended oil

PR SFA/% -6 PUFA/% ®-3 PUFA/% MUFA:PUFA
RAEETLE <10 2.50~9.00 0.50~2.00 1:1

R 2 FEREAERASEIRE
Table 2 Parameter setting of each component of feed oil
SFA(a)/% MUFA(2)/% PUFA(a5)/% «-6 PUFA(a)/% «-3 PUFA(as)/% #44/(Mkg)

5 ek

1 R4 X1 agg ap a3 a4 a5 G
2 GiEE O] Xo ay ay a3 A s C
3 RSB EAE X Azt az as3 Az azs C3
4 FArm X ag ap I C s Cs
5 ViR a1 Xs as; asp as3 asy ass Cs
6 E R Xg 31 E) 353 54 5 Cs
7 RIeATd X7 azy an arzz aza Azs C7
8 Fib Xg ag agy ag3 ags ags Cg
9 AAL Xq gy ag ag3 a4 ags Co
10 LRATE X 02 a03 a104 105 Cio
11 EY O] X11 ain ain a3 a4 a5 Cu
12 REih X12 1P Q12 Q123 A4 a5 Cy2
Wiz 2, WRMERNE ST S EERN X PRI g 7 2 A A A

i=0, i=1,2,3...... o &KLY [=1E; 12 12
XLO Ih%i 1Q1LQ tﬁ%%ﬂﬁ¢%ﬁ%ﬁﬁ 1<S0a Y da, <6
BRI E 7 &8N ay 3;=0, i=1,2,3......10, 11, 12; j=1, i
2,3, 4, 5 MAABRFR B E N E TR S RED A B @MUFA: PUFA [IELHID 1:1 2 4], BRI 2%
M, BESIAHRIHCERBALA: (GNP
O EA 1, SRR R A A= L2 2
X N 1<y Xa, Y Xa, <1
(I 4 BN 100%, PR3 o7 26 A A X P P
iX_l @ULEANHEM Y D BhR, B A
=l Y=(X1C1+X2Co+X3C3+X4C4+X5C5+XeCoTX7C7+XgCa+XgCot
@w—G PUFA: w-3 PUFA E(J tmﬁﬂi'\j 4:1~6:1 ZI‘EU’ X10C10+X11011+X12C12)><LO_3
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AR P ST B B A Rl |, 1A Matlab X
) Linprog Ze ML AR BRI, BAK Linprog A%k
BFARIT:

[x, fval, exitflag, output, lambda]=linprog(f, A, b,
Aeg, beq, Ib, ub, Xo)

BN

X—— RS T IFF49AE;

fval—— S ARAE X 469 B A7 R4

exitflag——i& & 444,

output——4F HALAZ B 494 th 22 45

lambda——3% x f#i8 = 5| 4 49354580 B kT

f——RARALAEL X FIMb8Y R SIE;

A——EHRF XY RFMBE X AT R4

b——RF KL R4 4EI%;

Aeq—— KM F AR L REAF DI X T 24

beq—— k4 7 A2 49 R 409 4B 1%

Ib, ub-x—— %89 L RAFe TR

Xo——#IHEH.

136 MAtiffeibiffe T2 698 B F K

iR 1.3.5 THEFTS ELBIRRIUR B B T
b, N ERIER T, A ESERK, E
PR E] (5. 15, 30, 45, 60 min) | PR (20,
30. 40, 50, 60 °C) . #iiFkiLiE (200, 400, 600
800. 1 000 r/min) JZfl T 2% 2K W) (Tertiary
Butylhydroquinone, TBHQ) ¥l (10, 15. 20, 25.
30 mg) HEATIEANHARD, S5ERREAE EAE AR
A FIWHEYR, DA R T2,

1.3.7 ERRE

AR R AL R, TN TFEER R T
SRER=KFIERE (R 3, DIRRENR L
EAFEESENR, R SERE R 3 IR

%* 3 ERXTIFERKFR
Table 3 Orthogonal experiment factor level table

b —%
A @ )ymin B(IBHQ e B)img COLHEL)C
-1 20 10 20
0 30 15 30
1 40 20 40

1.3.8 BRI ETHAAMA A h 5T R AR e TR
KA Schaal MEFEVE, % R FC i 0 1 A BT
(601) °CHMfEIRBEFRAR HInE A L, &3R5 12 h 523
—IR, HATE A=A R A B R0 24 h il
SE—IKIRAN S S A0, A5 EAH BN A E
PR, ZH Arrhenius 288120 IR B 5 02 28R RECC
Z, P HAMEEX B IR S AN Y AL 23R R

T B AT T 83,
Arrhenius £ LA ZCHNR

Kirsaoc) / Kiry =2

A

K—— BRIk B 4K

T——fFRE, °C.
14 HAes

st/ EE 3 R, Bk LS E R
ZERFoR; LR IBM SPSS it 2 e B E
AT S IE A RIS R AP s SR A Origin 2021 1347 K%
25l

2 HBRE5VWHL
2.1 ik R R 4 v o B2 AL AR AR RO B BR

£ R
R4 EARENMRE TR LR R

Table 4 Physical and chemical index table of tallow and its

extract oil
PEALAEAR ik R
B /(mglg) 0.1420.02°  0.3840.03"
i AAAA (meg/kg) 15640.21*  1.7840.18°
#18/(g/100 g) 425440.24°  65.6940.32°
1 E/°C 43834053 21.7440.44°
24048/ (mg/g) 194.0140.38%  202.7340.39°

JEEB54-%/(mg/100 g)  100.4340.24*  80.5540.21°

E: AR B AT 2 M £ R, 2 MK p<0.05.

HE 4 sJUUES, oRERAmRNEE T
0.24 mg/g, FRAMBARHIAG IR, HENIFE /P 72
Ht oK oI S R, HaRir BTt 1 SEAE
BARZE, XRS5 e RIRIITRA G ¢, A
AR TR & B . MYE R i Sy IR AN AT EE Y
—MpEbR, BUEEOR, MR S . T
MAEMYE R R IEABRG, 18 OB, AN RIS BBk
me SRR T, DU SR A
VAIFES s, T PR ATt B SO BRI 43.83 °C
e 21.74 °C, IR =RREEE, &
FNESIPEAEVS FN I RE A s A ) Ayl = R A Ak
mn AT S E, UK SR AN H I =8 S R AE
SRR, REUS SRS, SR AR Y
A AT RIS SRR RS A S K
A st SRR B B R S T 8.72 malg,
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RAE RN T AR K P2 7N, TR
N, AR R 4R P T IR 7 T iR BE R
HOBAET R PR E I AR S A, ATRE
TTRNE S oy REL R Wi A, X RIS B R A
i AR B B e R A T B,

* 5 R ES R HRAEABRE R

Table 5 Fatty acid composition of beef tallow and its fractions

PeRrEE  EMRGR  3R4hI%
Cl40 4534034  4.05451°
C150 1584023  1.364).66°
C16:0  24.6440.12° 18.8540.43"
C16:1 27140458  4.014053°
C17.0  4.9940.32°  4.3940.46°
C18:0  23.0140.29° 17.184057°
C18:1n9%t 2194023  54440.21°
Cl18:1n9% 33.9040.71° 39.2340.56°
Cl8:2n6c  1.6440.65°  4.5820.80°
C20:0  0.33#0.17°  0.1640.09°
C18:3n3  04740.16*  0.7640.33
C22:0 ND ND
C22:1n9 ND ND
SFA 59.09 45.98
MUFA 38.80 48.67
PUFA 212 5.34
2 NDRA S, X AEIEAS&<0.05%; RFE &)

BFERTHLEMER, REMAKF p<0.05.
HH3E 5 FTLLE H, 7l SFA Lh AR PR
T 13.11%, & MUFA.PUFA 75T+ T 9.87%-3.22%.

b, R TPEAR (C16:0) SEM 24.64%0
/b7 18.85%, fHARER (C18:0) & &/ T 5.83%,
TR (C18:1) &M 33.90%18 % 39.23%. X 5%
4 o ERAH I UEANE s A — 8. AR, iR
AR (C18:2) SrEinT 2.94%, WIFRER
(C18:3) AL S A L. 27 BrTsn, ¥ilay
FEEAT R, SRR, $hHE
A3 e Y L

2.2 JFRF i e g B R 4 A

H# 6 FT, 4r822Fih SFA & B8 =M PUFA &
AV 5.34%, JRWIHR GBI R, AR R
) PUFA:SFA ELR (5T 0.45) A2 i [l K 7T
BN RS R . FTETT BIRSER 06:03 i
IR BAE LB 4:1 & 6:1, X — HUIfE T BRI
TR AIRBRE v 23 9A 0.25. 32.61 1 69.82, 4fijHi
PIAEA BN 06:03 3, WRRFHHE T HEK T
(PN JFRER T DA RO AT 06:03 HhER . Rk
AR NATR RIEYI, (H 06:03 LE e, KIT
BRI AT Fe2E . 2R MUFA & 8
T PUFA &, M+ MUFA & miA 85.45%;
T KT BELEFF S K3 MUFA 5 & 51K T PUFA
i, WA PUFA &t 75%, 1775 5%k
R M ZE iR 8, YARTF A MUFA FiT PUFA fEL 12
N 1l. BUEETIL, 2R T B AL TR A A
I EERNTRITER IV ELR o SRR (VR A e s fl
PUFA. MUFA #1 SFA $55) 534, PRI 1 i £ (1)
A P AR TR A B

6 [RELHAAEAERLE MR

Table 6 Orthogonal experiment factor level table

A5 R P B SFA/% MUFA/% PUFA/% -6 PUFA/% o-3PUFA/% -6/m-3 PUFA MUFA/PUFA /-4%/(¥100 mL )
1 S4h 4598 4867 5.34 459 0.76 6.04 9.11 17.2
2 A5k 19.09 4361 37.30 35.79 151 23.75 1.17 238
3 IKIERFEATH 7.26 63.94 28.80 19,51 9.28 2.10 222 19.0
4 FoArih 763 6691 25.46 17.53 7.93 2.21 2.63 11.8
5 i 2474  46.15 29.12 29.12 ND ND 1.58 26.9
6 EX T 16.39  26.96 56.65 54.97 1.69 32.61 0.48 16.8
7 Rt 1116 27.49 61.35 60.49 0.87 69.82 0.45 16.0
8 ik 1001 8147 853 853 ND ND 9.55 89.5
9 HAHLH 959 8545 497 434 0.63 6.95 17.21 60.5
10 T RRAFh 741 16.48 76.11 15.39 60.72 0.25 0.22 322
1 2 prih 1548 4179 42.73 42.73 ND ND 0.98 14.6
12 XE 19.73 2835 51.92 44.86 7.06 6.36 0.55 9.80

E: NDRAE, ZUAREIFERA2<<0.05%; FH sl 2021 B A 35390453t E.
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2.3 FE I A AAR A o R A i A L

VR 28 TR AT S, DARAILEAN Y
B/MENTERR, FIFH Matlab #5040 205 f Ak 6 5
linprog >Kfig ) LR BN SRR b, AT sz DL etk
PR

Y min=0.173x1+0.238X,+0.190x3+0.118x4+0.269x5+
0.168Xg+X7+Xg+Xg+X10HX11+X%1,=100%

6.04x,+23.75X,+2.10X3+2.21x4+32.61xs+69.82% 7+
6.95%g+0.25%;9+6.36X1,<<6

-6.04x%1-23.75%,-2.10%3-2.21%4-32.6 1x¢-69.82x7-6.95xg
-0.25x%10-6.36%p <-4

-9.11x1-1.17%9-2.22x%3-2.63X4-1.58x5-0.48x¢-0.45x7-
9.55x%g-17.21X4-0.22X1-0.98x7-0.55%,<-1

9.11x;+1.17x%,+2.22%3+2.63%4+1.58%5+0.48x5+0.45x7
+9.55Xg+17.21Xg+0.22x%10+0.98x%11+0.55%, < 1

%1==0.08, X,=0, X3==0, X4==0, X5=0, X5=0, X;==0, Xg
=0, X9=0, X;0=0, X11=0, X;,=0

Y min=(17.2%1+23.8%,+19.0X3+11.8X4+2.69X5+16.8xg+
16.0x7+89.5%5+60.5Xg+32.2X;+14.6X11+9.80x1,) <10°

HRAEAZAE Y P BAARZK, A Matlab 1 5 U025

F&iH Linprog BRI

f=[0.172; 0.238; 0.190; 0.118; 0.269; 0.168; 0.160;
0.895; 0.605; 0.322; 0.146; 0.980]

A=[6.04 2375 210 221 0 3261 69.82
0 695 025 0 636 -6.04 -23.75 -210 -2.21
0 3261 -6982 0 -695 -025 0 -6.36; 9.11
117 222 263 158 048 045 955 1721
022 098 055; -9.11 -117 -222 -263 -158
-048 -045 955 -17.21 -022 -098 -0.55;
4598 19.09 726 7.63 2474 1639 11.16
1001 959 741 1548 1973; -1 0 0 0 O
0 00 O0O0O0 0]

b=[6 -4 1 -1 -0.08]

Aeg=[1 1 1 1 1 1 1 1 1 1 1 1]

beq=[1]

Ib=zeros(12, 1)

[x, fval, exitflag, output, lambda]=linprog(f, A, b,
Aeg, beq, Ib)

FIFHAEE ST AU ARAL . Excel Al MATLAB 3415
HE TR AR ATy, SRR T,

R7 FEREMTDEFHMECFRRAZE ()
Table 7 Dosage of raw oil in blended oil formula (%0)

B R IR BRI ZAd S240/(M100 mL)
fept 8.00 16.36 72.18 3.45 0.28

MRAEISAT S5 R v] 0, 728 TR S R A,
SR A 8.00%, KM 16.36%, MERRATIH &
72.18%, Z Rl 5 3.45%, VAN FIELAN A 0.28 JT/Kg.
SEBRABCH, 8RR 8.00%, ToKit i 16.40%,
MEFRFTIH 5 72.20%, 2RI (A7 3.40%, 1A AR
NEHZTE 0.28 Jt. SEEFIEFIH P ) BRI R EE S
SFA N 12.24%, w-6/w-3 PUFA [fJfEN 6.01, MUFA
5 PUFA [ELE N 1.00, S5 SRISTELRAIHER, )
P PR AT ERL. Sbrdid GC-MS TS/
FRITI45 5N SFA 15 12.78%, w-6/cw-3 PUFA M} 5.99,
7£ 4~6:1 2 8], MUFA 5 PUFA {15 &) % kb v 0.96,
B 2 MUFAIPUFA 2108 101, fFEHEE RS
HEFEIIELG, W2 T RO BITRE AT 5K, AT
HERBGAUARSE RIFR T o
24 AR LRk R T Y e R R
241 RFeih smARBLAFAT IR 69 5 2

P 1 o HL, E IR SE R AR I A A
AEBESE R TR AR AR . BRATIZEHEK,
M 0.10 mg/g L2123 2 0.22 mglg, ¢ I3 4 0.48 mglg,

AT R AR B TR R AR A 3G 0. i AR 1
AFasE HIRREE K, A5 min £ 15 min 341 7 0.26 meg/kg,
LR R AT R R AR A 5 AR AR, A
WEARE, FEOLEAAEIGIN; 1A 15 min %2 30 min
HHEEAEA IR, ATREZ PRSP ST A 72
oy Eefuh,  HLATRRICS AR (1) /N oy B TR 2R o R R
W, 7 S AR ST E 2.02 meg/kg .

0.6 13.2
= [ a
L - i EANE
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Fig.1 Effect of stirring time on the valence and peroxide value
of reconstituted oleic acid
E: RR B FEATA REMER, p<005, TFR.
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2.4.2 PFeih RAEBCIFE 0T

H1E 2 AT, PR ] SR sl R A
RN AL EAAE I BV, BRI LTt
AR 258 A E NS, dEER L T
Ja EFFHES . MBI EE 50 °Cf, BRNIASIE
KAEAN 0.27 mglg, TEMAREAHIIRN B, 5 A
R AR B IR A e, (BRI R IR 32
HERE K, MIRINER, SxE R e 5
SRR 2. SR NE 30 °Cf, TR
ARSI/ M 0.88 meglkg, 2 e RS @t
SRR, BERAM AR AR IR, IR
#ahn, AIET . BRI Bl A A ERN, AR
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Fig.2 Effect of stirring temperature on the valence and peroxide

value of mixed oleic acid
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Fig.3 Effect of stirring speed on the valence and peroxide value
of mixed oleic acid
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B S5 BT . TEEEE N 400 rimin B, BRIIAE]R
KAE A 0.25 mglg, M 400 % 800 r/min, FRUHZHIFEIK
Fh/MAY 0.17 molg, FIRESR Tt a2 52 1
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AT 1Sl ZEREH N 400 rimin B, T4
WAt Bt/ ME 9 1.67 meg/kg, 2 i EARAE AT 1,
LI DR P B RO, YRR S 2 S Bk
PR, M AR ORRIR . Rk, B IRy
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B TR AR YR AL R R AN AN I S A S S TR
Ja BT RS, S R T R AN
NN TBHQ HIAR &R 6, TBHQ XA 15
RHA N4 ER . fE535 400 r/min i, B
At E A E RN, 4358 0.15 mglg. 1.42 meg/kg,
ERBEE TBHQ A IR (B in iR i Anid S AL A R 1 A
A B R, HIEEAAK, W2z
5 0.11 mg/g. 1.02 meg/kg, TBHQ Nk, Bl
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Fig.4 Effect of TBHQ addition on the valence and peroxide
value of reconstituted oleic acid
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MTRUEH, WABIA S IR A2, 375 RE B SR B TR SN A A R e (S LU 2L 75
PEFHIR S BRAN IR IR, T i SEAAE R AL, N AB,Cy, BI: $5 LT H] 30 min, TBHQ ¥ filE: 15 mg.
HENTT RERAE AT, 5 A AR R AT AN L AT PEFEIRE 20 °Co i AERINFIR v 0.17 mg/g,
HEE)‘?E&%K%%@ﬁl@‘iﬁ@ﬂwﬁiﬁﬁ 111 1R VS ARy 1.33 meg/kg, RIFIZALG AEAERTE TR
AR, PR b, R EAR RN 45 AR AR T 2

#* 8 L, (3) IR IR RARE T

Table 8 Lo(3*) Orthogonal experimental design and range analysis

%5 A Bt#atiE] BTBHQAmE C #3HRE D =4  BMN/(mglg) TARAEL/ (meglkg)
1 1 1 1 1 0.17 1.45
2 1 2 3 2 0.20 1.35
3 1 3 2 3 0.23 1.40
4 2 1 3 3 0.20 1.35
5 2 2 2 1 0.22 134
6 2 3 1 2 0.18 134
7 3 1 2 2 0.25 1.40
8 3 2 1 3 0.19 1.33
9 3 3 3 1 0.25 1.30
Ky 0.60 0.61 0.53 0.65
K, 0.60 0.61 0.70 0.63
Ks 0.69 0.66 0.65 0.61
Ky 0.20 0.21 0.18 0.22
BRAN K, 0.20 0.20 0.24 0.21
K 0.23 0.22 0.22 0.20
R 0.03 0.02 0.06 0.01
ER S C>A>B>D
K AxB,Cy
Ky 4.20 4.19 4.12 4.09
K, 4.02 4.02 414 4.09
K 4.03 4.04 4.00 4.08
Ky 1.40 1.40 137 1.36
HERAME K, 1.34 1.34 1.38 1.36
K 1.34 1.35 1.33 1.36
R 0.06 0.06 0.05 0.01
EARAF A>B>C>D
K A,B,C;
R BNSERFESNER F10 TEUEZERHESMER
Table 9 Results of multivariate analysis of variance of acid Table 10 Results of multivariate ANOVA of peroxide value
value FrA BwME HF F  23M
FiAe BEE ¥H F LFKE BEAEat1E] 0.007 2 0004 203918 0.005
Prratia) 0.002 2 0.001 8801 0.102 TBHQ #4s&  0.006 2 0.003 173.07 0.006"
TBHQ FimE 0 2 0 2426 0292 BB 0.004 2 0002 113377 0.009™
BRI 0.005 2 0.003 26.847 0.036" RE 0 2 0
RE 0 2 0 E: p<005, EZFZHE; *p<00l, EFMIE.

*<0.05, £ZF2F; *p<00l, ZAMIE.
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Fig.5 The AV and POV of blend oil on 90 °C
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