92 CHINA OILS AND FATS 2024 Vol. 49 No. 12
MAERMT DOI; 10.19902/j. cnki. zgyz. 1003 — 7969. 230248

ELERHHEE T 20N

¥ m,R A, GEA,ESE m kneAl
(1. H A3 A FRA S, HF Hd 747000, 2. H &4 SLAF 15, H % Hd 747000
3. H AR A AREOR TR E], 2 730000 )

TE: 5 46 R0k & 5 AR, VA48 2 BR b A Rk, SRR AR by B B R RO R @ 38 3R ) & BR
Bro SRR ER TR PHBRE A ET L - FRRMEN T REARMNA T B E HARED.
" F TR R AT Q3L R AT R E fevn @RI A MR BR o 6 BRAL IS AR R RE
s JR, FE AT PG b Bkl & BR R R 69 IR B BR AL RS R AL, SRR AR I R A T L A
HERHNE 38.5% B - KRR A F 45% BEEQBRMNA T 4% LR E 60°C 3 RS
32 MPa "% B F 2/ Sk E 48 ¢/100 mL, e sb 5 F = 50 IR A 94.6% , = Sk 08 IS
A T AAMAR B K@ H A S QB/T 4791—2015(HLAE K ) 49 HLE ; b Bk b A8 ML , BR b 4 49
kAR Aa A TG I BR . % A6 A JIG By BRAR AT B F 3, S R A Ae i By BR AR AT 2 AR, 4R b R R By
Bl Bl A PRI €0, 3B ST 92 I Bk o g P B 40 4578 SRR | PR -E- Bk o KUk, 2 4% BR O iR B R AL 69 B
84, ) G- 04 BRIl T AR A o B MR IR 69 R, AT 35 5T Bk e 6 R ) AR 3R

SRSRIA - B s BR kb s B AR UK 9 L3 S B BR

B4 K2 TS252. 42, TS221 SCHERFRIDAD : A SCEHE 1003 - 7969 (2024)12 - 0092 —08

Optimization of yak butter powder preparation process
LUO Li"?, SONG Li'?*, ZENG Guofu’, CUI Guangzhi'?
YAO Na'?, ZHANG Xiaomei'
(1. Gansu Hualing Dairy Co., Ltd., Gannan 747000, Gansu, China; 2. Gannan Yak Milk Research
Institute, Gannan 747000, Gansu, China; 3. Gansu Xinweichuang Detection

Technology Co., Ltd., Lanzhou 730000, China)

Abstract:In order to expand the application field of yak butter, using yak butter as raw material, lipase

b

enzyme hydrolysis and microcapsule embedding technology were used to prepare yak butter powder. The
effect of amounts of yak butter, B8 — cyclodextrin and sodium casein, emulsification temperature,
homogeneous pressure, and spray drying mass concentration on the embedding rate in the process of
microcapsule preparation were studied by single factor experiment and response surface experiment, the
physicochemical indexes and sensory quality of yak butter powder were determined, and the fatty acid
composition and content in yak butter and yak butter powder were compared. The results showed that the
optimal microcapsule preparation process conditions were yak butter amount 38.5% , B - cyclodextrin
amount 45% , sodium casein amount 4% , emulsification temperature 60 °C , homogeneous pressure 32
MPa, spray drying mass concentration 48 g/100 mL. Under these conditions, the embedding rate was
94.6% , and the moisture content, fat content, peroxide value and surface oil content of the product in

line with the provisions of QB/T 4791 —2015 Creamer. Compared with yak butter, the relative contents

of short chain saturated fatty acid and

s A H#E:2023 - 05 — 16 ; f& 5] H #3:2024 - 06 — 19

ELTA : I MAHE 5 H (2022JY2NCO01 ) 5 4k B &
HLAA RE 7 B % T (22CX8JP250 )

TEBR-A:® Wi (1987), 4, @& g LR, 6+, BF 55 1)
B R (E-mail ) 1072838931 @ qq. com,

polyunsaturated fatty acid in yak butter powder
increased, and the relative content of
monounsaturated fatty acid decreased. To sum
up, using lipase enzymolysis and microcapsule

embedding technology can adjust the yak butter
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fatty acid components, improve the flavor of yak butter, and delay the oxidation of yak butter fatty acid.

The yak butter powder can be used as the raw material of functional food, so as to broaden the application

field of yak butter.
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Table 1 Sensory evaluation indicators and evaluation criteria

LD it S3HE(43)
HEZERL A A 9~10
(10 43) A r skl 7~8
LA 0~6
AR, JogsHe, Jo IR AT LAk 2% T 16 ~20
HEBVRAS (20 43) i N NI SR T 2oh O i A DI =Y A 11~15
AR, A G5, B DR T kL 0~10
W ERIAR , BAT FE A LA KU, TSR, I3k 16 ~20
AR (20 43) WHERELIR , BA A LA KU, TSR, g 2 11 ~15
WA R, BAT A LA KU, TS0k, I & 0~10
WA 5 JCUTvE Bk b v F B 16 ~20
FIRARAS (20 43) ey Y e SR R A M LA B 11~15
e Y R SR E AR A i 0~10
PR RV , F Rk R 21 ~30
M (30 43) R JE BRI IR | 11 SRR A 16 ~20
AR, WRTR | 11 JRi v 0~15

1.2.4 BRI FRALFE bRl

KAy i, 2 B GB 5009. 3—2016 (£ i % 42 5]
FARUE i K S BN ) AT I s 2 T
Z: i GB 5009. 5—2016{ & it &4 E ZAnE i
SN ) HEA TINRE 5 B BRI 5 &, 2 H] GB 5009. 6—
20164 & i A E S bRE £ HH AR B ) AT
AR, 2 1] GB 5009. 227—2016( £ i % 4= [H
FARE F b A A I ) HEA T o
1.2.5  BRIMAE T ER AL 853 B

£ 18 GB 5009. 168—2016 , 5% J Z. B & - H iz
DA TRE ST AR B, SR A €33 SR 1250 5 1R
NI IV R £H A I 5 £ o

FE AL PR MERI PRI 0. 5 ¢ BRIh CR§H 3] 0. 1
mg) F 25 mL T4 (82 1B 38 ARIKIMAL 5. 0
mL B2 6 mL {ABU3 50 10% 19 Lk - B B,
Jie BARHE S IR IR A, T (80 £1)C /K 2 h(JH[A]
BB 20 min BUBPREE 1 0 FFHGH R 2 %R 8%
TN e HORE T EE RS 2 50 mL B0, i 3 mL TR
IO VR I AT 3 IR, B I ERIR AW T 50 mL
BOEPIRS) . 5000 /min B0 5 min, BRI
HESAR TS T -

ARG 25 A - R R e SR o oA P B A
EATEAE(100 m x250 wm x 0.2 wm) ; PEFE AR i
270 °C ; o ) s 3 B2 280 °C 5 FH AR I3 S W) 4 ek B
100 °C ,£#4F 13 min, DAFHE# R 10 °C/min F} 2 180 °C
FHRRE 6 min, IFHELHZE 3 °C/min F 5 200 CIH{REE
30 min, P4 FF i 3 % 4°C/min F+ F 230C I {3 55
20 min; 2SN AR, Tl 25 ml/min, JE /7 0.22 MPa;

SPUREL 100 15 FFEE 1.0 pl,

S JTIIR 107 T2 PP TG s R V5 R P R B T 1) 2 1, 4%
JE I 2 e 3t g T AR A/ MR 125
1.2.6 Hulaabr

FA RS 21T 3 IRE R, Bk ] Excel #47
AbFRE A 45 SRR TP £ ARifEIR 227 ROR
JH Design — Expert 10. 0 {47 e 1 187 8¢ 31 F s R
G307 o
2 #ER5iT
2.1 Bkl &R E AR
2.1, 1 R S IR R SR A A5

[ B — ARG F & 43% (T 88 1 FR 6l
HH 5% FUAIREE R 60 °C Y5t 712k 28 MPa 15
% TIR TR Ol 46 ¢/100 mL, 25 ZE MR H &) ik
TR ECE R, G5 LA 1,

90 198.0

851 97.5
ﬁ 80+ J:;
Bk =
fé? s 97.03
w'} .

ol ™ BT 96.5

63 s . s s . 96.0

36 37 38 39 40 41 42

A3t T 42/ %
E1 BEimAENEHNEE..SERNZIT
Fig.1 Effect of yak butter amount on sensory and

embedding rate of yak butter powder
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Table 2 Response surface test factor and level

K A BRI /% BB - IR R/ % C 5K J1/MPa D W55 T3/ (¢/100 mL)
-2 36 42 26 42
-1 37 43 28 44
0 38 44 30 46
1 39 45 32 48
2 40 46 34 50
®3 MWEERERITRESR ZR3
Table 3 Response surface test design and results RIG= A B C D A/ %
W = A B C D IR/ % 20 0 0 0 0 96.5
1 1 1 1 -1 94.0 21 1 1 -1 -1 93.1
2 -1 1 1 -1 94.0 22 0 0 0 0 96.3
3 1 1 1 1 93.6 23 -1 -1 -1 -1 94.5
4 0 0 2 0 95.0 24 1 1 1 1 94.6
5 0 2 0 0 95.4 25 2 0 0 0 92.0
6 0 0 0 2 93.9 26 0 0 0 0 96.5
7 ) 0 0 0 94.8 27 1 -1 1 -1 93.3
8 0 0 -2 0 93.8 28 0 0 0 0 96.3
9 -1 -1 1 -1 94.5 29 1 1 -1 1 93.0
10 0 -2 0 0 95.0 30 -1 ! -1 ! 95.0
11 -1 -1 -1 1 95.0 .
12 0 0 0 -2 92.7 R4 TR
13 I -1 -1 1 9.9 Table 4 Analysis of variance
14 0 0 0 0 96.2 RIR - CFOrM AmE ¥y F P B
15 -1 -1 1 1 95.4 iRl 48.03 14 3.43 149.88 <0.0001 s
16 -1 1 1 1 95.6 A 11.76 1 11.76 513.79 <0.0001 ==
17 1 -1 -1 -1 92.6 B 0.28 1 0.28 12.31 0.0032  *x
18 -1 1 -1 -1 94.3 C 2.04 1 2.04  89.20 <0.0001  *=*
19 0 0 0 0 96.4 D 2.16 1 2.16  94.37 <0.0001 s
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Table 5 Physical and chemical indexes test results

1)) 0.25 1 0.25 10.92 0.0048  #x
A2 15.00 1 15.00 655.47 <0.000 1 = it H 85/ (/100 g)
B 2.30 1 2.30 100.49 <0.000 1 % K Er i 2.25+0.13

2 EHR O 15.10 £0.24
c 6.57 1 6.57 287.23 <0.0001  #x 5 .10 £0.
D 16.03 1 16.03 700.53 <0.0001  #x BRI 5 33.43 £1.23
Wz 0.34 15 0.02 i EAE 0.22 +0.02
AT 0.27 10 0.03  1.84 0.259 6 AR 2 1.34+0.08

gtz 0.07 5 0.02
Mol 48.37 29

e« R ERRHE (p<0.05) , o FREFMEE (p <
0.01)
Note: # p <0.05, %% p <0.01
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Table 6 Fatty acid composition and content of yak
butter and yak butter powder mg/100 g

i ki fikihAy
TR C4:0 953.50 £1.30 950.30 +18.43
cik C6:0 564.17 £0.15 539.23 +13.74
¥R C8:0 278.10 £0.40 257.73 £7.84
28R C10:0 528.67 £1.95 475.73 £15.44
+—HkiR C11:0 5.40 £0.11 4.81+0.09
AR C12:0 510.00 £0.00 456.30 +16.63
T =i C13:0 29.77 +0.31 27.59 +0.86
WE R C14:0 2095.47 £9.65 1 958.96 +76. 14
A ERETER Cl14:1n5 108.92 +0.29 85.77 £3.26
+H kIR C15:0 397.07 £1.35 408.96 +14.73
T HAR—HER C15:1n5 6 407.00 £27.00 0.00 +£0.00
FERIER C16:0 228.00 £1.00 6 807.00 +435.89
FEREIhER C16:1n7 216.71 £1.29 204.10 £7.20
+-L#E C17:0 64.04 +0.17 242.27 +8.15
F-Ef—EER C17:1n7 4 043.74 £19.41 61.59 +£1.56
TEHETER C18:0 1903.00 £9.00 4903.33 +309. 60

5375.80 +23.55
9906.00 +87.00

1 936.67 £32.65
5046.67 +70.81

S AR C18:1n9¢
AR C18:1n9¢

iR C18:2n6t 487.30 £2.10 478.33 +17.99
T ihAR C18:2n6¢ 461.00 £2.00 500. 40 +20.00
o - WRRER C18:3n3 352.47 +2.55 382.67 +12.80
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5%k6 mg/100 g
i Pkt [T

y - WIRKAER C18:3n6 3.98 £0.09 15.21 +0.38
TEE R €20:0 110.37 +0.76 121.00 +5.99
BRI €201 11.33 £0.04 18.96 +1.05
R €20:2 8.48 +0.04 11.37 £0.56
B =R €20:303 8.33 £0.58 8.12+0.22
~ ik =Hiig €20:3n6 9.03 +0.08 12.67 £0.80
agﬁm%@ﬁ (20416 53 46 40,09 78.64 £2.28
(:E;rf»)%ﬂ%@ﬁ (20513 90,75 +0.30 26.41 £1.59
— kg €210 334.92 +1.83 314.00 £6.19
FeR €22:1n9 6.35+0.01 10.42 +0.33
Z TR €22:0 74.10 £0. 88 79.60 +3.22
Cz;r:znéﬁ”% i 10.78 +0.68 9.80 +0. 54
éj;ffgﬁ?ﬁ 5.02 +0.06 27.66 +4.99
SRR €23:0 30.57 £0.24 34.81 £1.75
DU C24:0 34.74 0. 04 36.42 £1.38
czIElgﬁ Vi 6.13+1.14 6.74 +0.20
TR TR 8 141.89 17 618.04
A FAg R 27 472.58 8922.20
BRI RO R 26 081.98 7370.92
EZN bl 1 390. 60 1551.28
S8y 35614.47 26 540.24

B 6 AT LA i, Bk o A0 A0 s D R 7 4K
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RAVR L2 9ok =, 2 1o 12 % B MR 2 1 KF, AT g
RO ML A AU T B AR SOAE A O LA T B4 IRV, AR
FEM AT RAREGTAAE R T o R T AR G I R
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Hr R G RE IR R IR & A, KR TR L.CR
280 A RERR T LR ER . — R ER L 3 R A A
7

H1 & 6 38 T LU H « BRyHTR Hh ok 0 g 17 1R 2
2917 618. 04 mg/100 g, /i 5 5 IR &5 & 1Y) 66. 38%
TR I H AR A AR D5 R o L (22 86% ) AH L I i 3%
I, A AR AR BTER (T HR \CBR) A7 B M1 489.53
mg/100 g, iR W R B = 1Y 5. 61% , 5 Bkl b Ji 56
JRIVR i b (4.26% ) AH EL3E I 5 Bk i A o A 1 A

RIVTER & H 28 7 370. 92 mg/100 g, i Jig R Gl Y
27.77% , 551k SN0 AR 7 R o L (73.23% )
A L S 26 A1 R A v 22 AN 1 R0 B D TR % 1
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