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Abstract ; For assisting both food producers and consumers to select butter for specific application, and
providing support for the production of butter alternatives with enhanced consumer acceptability, butters
from eleven countries were collected and butter oils were extracted. The physicochemical properties of
butters and butter oils were comparatively evaluated. The results showed that the contents of fat,
moisture,, protein and melting point of butters were in the ranges of 82.97% —86.40% , 12.84% —16.14% ,
0.45% - 0. 78% and 31.5 - 33. 9°C respectively, the acid value and peroxide value did not exceed
0.32 mgKOH/g and 0. 029 g/100 g, respectively. The L value of China butter was the highest (86.87),
while b value of New Zealand butter was the highest (35.28). A total of 29 fatty acids and 42

RS 22023 — 11 — 15 44615 H #8:2024 — 03 18 triglycerides were detected in all butters, and the

EE&UWH :HEARPAEEE(31601433)
VEERA AR08 (1983) , T, B Z0HE, W1, BESE J7 1 2 3 B —casein, k — casein, a - lactalbumin, and
ﬁ%'l‘i‘]ﬂ}]ﬂ%ﬂ%ﬂiﬁ%%ﬁ( E-maﬂ) xiaoqiangzou@ 163. com, AdlpOphlllH Ireland butter had the highest

proteins were mainly composed of «, — casein,
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content of unsaturated fatty acids (35.65% ) and lower solid fat content (SFC), while butters from

America, Netherlands and Australia had higher contents of saturated fatty acids and higher SFC. The

crystals of butters and butter oils from different countries were all uniform and fine spherical crystals, in

which the crystals of American butter and butter oil were partially aggregated, and the majority of crystals

were mainly composed of B’ crystal. The texture and rheological analysis showed that Ireland butter and

butter oil exhibited the lowest hardness, and all butters and butter oils exhibited good viscoelastic and

shear thinning. In conclusion, there are differences in the basic physicochemical properties, fatty acid and

glyceride compositions, SFC, and hardness of butter from different countries. In the food industry, targeted

selection of butter is required based on products, processing techniques, etc. In the construction of new

types of margarine, targeted research can also be conducted based on the characteristics of butters.
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C20:2 0.02a 0.04a 0.04a 0.02a 0.03a 0.03a 0.02a 0.03a 0.04a 0.03a 0.03a
(20:3 0.15a 0.08a 0.09a 0.07a 0.12a 0.11a 0.10a 0.07a 0.14a 0.11a 0.05a
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C6:0 5.62f 6.52e 8.49b 7.27d 9.12a 6.26e 6.44e 6.26e 7.84c 6.64e 6.61e
C8:0 10.63d 13.95he  19.63a  16.36b 20.69a  12.72¢d  14.31bc  12.72¢d  15.43bc  13.82bc 14.92be
C10:0 1.73a 1.40a 1.41a 1.72a 1.64a 1.98a 1.68a 1.98a 1.69a 1.71a 2.16a
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gik3 %
Pl BA BB BC BD BE BF BG BH BI BJ BK
C11:0 1.39d 2.23be 3.13a 2.62b 3.27a 1.67d 2.12¢ 1.67d 2.46bc 2.09¢ 2.37bc
C12:0 3.33ab  2.91b 2.92b 3.42ab 2.91b 3.73ab 3. 64ab 3.73ab  3.12b 3.43ab 4.31a
C13:0 0.14b 0.10b 0.07b 0.10b 0.09b 0.11b 0.10b 0.11b 0.12b 0.10b 0.24a
Cl14:0 11.96abe  11.46bc 11.74abe  12.92ab 9.53¢ 13.68ab  13.70ab  13.68ab  12.20ab 14.37a 12.57ab
Cl4:1 0.88e 0.95de 1.36a 1.16bc 0.98de 1.10cd 1.35a 1.10cd  1.22abec  1.31ab 1.21abc
C15:0 0.96bc  0.95bc 0.93¢ 1.02abc  0.75d 1.09ab 1.03abc  1.09ab  1.04abc  1.16a 0.94bc
C15:1 0.22abc  0.24abc  0.27ab 0.25abc  0.19¢ 0.23abc  0.21be 0.23abc  0.27ab 0.29a 0.21be
C16:0 33.92a  34.82a 26.33d  29.61bc  20.93e 30.00be  32.36ab  30.00bc 27.34cd  33.05a 27.32cd
Cl6:1 1.99bed  1.67d 2. 10be 2.07be 2.36ab 2.07be 2.10be 2.07be  1.62d 1.74cd 2.53a
C17:0 0.42a 0.43a 0.39a 0.38a 0.28a 0.53a 0.36a 0.53a 0.41a 0.41a 0.48a
C17:1 0.18b 0.13b 0.18b 0.19b 0.19b 0.31a 0.18b 0.31a 0.20b 0.19b 0.40a
C18:0 7.73a 7.06ab 5.44hc 5.45bc 5.86bc 6.19abc  5.55be 6.19abc  6.3labc  5.28¢c 4.84c
C18:1¢ 1.22a 0.47¢ 0.45¢ 0.31d 0.69b 0.48¢ 0.28d 0.48¢c 0.50c 0.32d 0.31d
C18:1 12.90a 9.55b 9.90b 10. 11b 13.88a 12.95a 10.00b 12.95a  12.45a 9.25b 13.23a
C18:2¢ 0.40a 0.28bc 0.21d 0.22d 0.31b 0.32b 0.24cd 0.32b 0.33b 0.22d 0.41a
C18:2 0.95b 0.50f 0.36¢ 0.59de 1.10a 0.55¢ef 0.36g 0.55¢f  0.94b 0.65d 0.81c
(20:1 0.53d 0.87¢ 1.19a 0.89¢ 1.26a 0.84c¢ 0.92be 0.84c 0.98b 0.87¢ 0.06e
(22:0 0.63f 0.98cde  0.95de 1.18b 1.42a 1.0lcde 1.07bed  1.0lcde 1.13bc 1.05bed  0.89%¢
SFA 80.72bc  85.33a 83.99a 84.21a 79.03¢ 81.16bc  84.37a 81.16bc  81.50b 85.16a 80. 84bc
UFA 19.28ab  14.67c 16.01c 15.79¢ 20.97a 18.84ab  15.63¢ 18.84ab  18.50b 14. 84c 19. 16ab
MUFA 17.92a  13.89¢ 15.44bc  14.98c 19.56a 17.98a 15.03bc  17.98a  17.24ab  13.97c 17.94a
PUFA 1.36a 0.79d 0.57e 0.81cd 1.41a 0.87¢ 0.60e 0.87c 1.26b 0.88¢ 1.22b
TFA 1.62a 0.76¢d 0.66e 0.53f 1.00b 0.80c 0.52f 0.80c 0.83¢ 0.54f 0.72de

23 A, sn -2 7 C16:0 & B, 1F
20.93% ~ 34. 82% Z |a], Hk & C8: 0, & 1
10.63% ~20.69% Z [i], A~ [R] A 5 2 18] 22 585 K.
sn — 2 [l SFA F1 UFA & &4 3I7E 79. 03% ~
85.33% F1 14.67% ~20.97% 8], 5 &g Hifs 4l
JAREL , BE 2 1) SFA J3 A 7E sn =2 fii, sn =2 fii [

0.57% ~1.41% Z [a], AN[a# sn —2 i f#) TFA &
HTE0.52% ~1.62% Z ],
2.3 REEZREH TAG FoH ik B 20 %,

TAG 20 % 23 52 Wi fig Wi 1 &5 &, TAG (1) 44 784 %if
PRk 5 AT B B i 2 5 . ARE
FI M B TAG FH M EE A  /r mlnk 4 .38 5

MUFA Fi1 PUFA 2 &4y 9 7E 13.89% ~ 19. 56% #01 s o

R4 TEEFRABA TAG HK %
TAG BA BB BC BD BE BF BG BH BI BJ BK
BuOLa  0.69¢  0.66cd  0.50e 0.41f 0.55¢  0.58de  0.36fg 0.97a 0.83b 0.30g 0.41f
BuMM 0.89¢f 1.46bed 1.44bed 1.31d 0.85f 1.57b 1.34cd  1.86a 1.52be  1.34d 1.04e
BuOM 1.41cd  1.29de 1. 14e 1.83b 1.79b  1.81b 1.36d 2.17a 1.43¢d  1.80b 1.55¢
BuMP 1.86a 1.19e 1.86a 1.60bc  1.55¢ 1.49¢d 1.91a 1.75ab  1.62bc  1.31de 1. 19e
CalaM  0.30e  0.58¢ 0.53¢d  0.85b 0.30e  0.60c 0.48d 0.49d 0.99a 0. 14f 0.58¢
BuOP 1.22ef  2.57hbe 1.59de 2.76ab 3.23a  1.88d 2.06cd  0.98f 1.95d 1.83d 1.71de
BuPP 3.12b  2.52¢ 3.11b 1.55e 3.00b 2.14cd 1.74de 3.91a 4.28a 4.21a 3.04b
MLaCa  4.65a  4.18b 3.52¢d  4.22b 4.15b  2.27e 3.58¢ 3.15d 2.66e 3.64c 4.50ab
BuOS 1.29f 1.49ef 2.67b 2.35¢ 1.56e 1.6le 1.56e 3.02a 2.21¢ 1.85d 2.9%4a
CyO0O 2.70de 2.58e 2.93de  2.66de 3.22d  4.28c 5.41b 4.50¢ 5.40b 6.51a 4.73¢
CoOP 7.28ab  7.02be¢  6.87bc  7.14bc 8.17a  6.40bc  6.51lbec  6.28¢ 6.68bc  6.88bc 7.06bc
CoPP 6.84cd 6.24d 7.05bc  7.73b 8.69a 7.78b 6.28d 7.30bc  6.69cd  6.84cd 7.62b
BuPS 1.38¢d  2.19a 1.36d 1.48¢d 1.07e 1.49¢d  1.54bed 1.40cd  1.55bed 1.57be 1.70b
MLala  3.73a  3.47ab  3.17bed 2.67f 2.21g  2.84def 2.88def 2.68ef  2.96cdef 3.31bc 3.04cde
OLaCa 3.59abc 3.89a 3.78ab  3.4l1bec 2.99d  3.89a 3.32ed  3.76ab  3.53abc 3.77ab 3.87a
OLalLa 2.49a 1.85de 1.50f 1.04¢ 1.97c¢d  2.47a 2.17be  1.59ef  1.44f 1.39f 2.33ab
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gxR4 Yo
TAG BA BB BC BD BE BF BG BH BI BJ BK
LLLn 0. 86f 1.22d 1.10de  1.09de 1.45¢ 0.95ef  1.00ef  2.60a 0.62g 1.72b 1.64b
CaOM 0.63f 0.50fg  0.39g 1.09bc 1.14bc  0.80e 1.92a 1.05bed 1.19b 1.00cd 0.93de
MMLa 1.73a 1.67a  0.27e 0.57d 1.52ab  0.46de 1.32b 1.04c¢ 1.06¢ 0.84c 0.88¢
CaOP 0.78bc  0.94a  0.55e 0.73c¢ 0.75bc  0.70cd  0.85ab  0.5%e 0.77bc  0.70cd 0.60de
LLL 1.94d 1.50e 1.42e 2.05¢d 1.23e 2.32c¢ 2.82ab  2.29c¢ 2.77b 2.37c 3.13a
PLLa 0.34fg  0.29¢ 0.75ab  0.81la 0.77ab  0.67bc  0.52de  0.62cd  0.65bc  0.44ef 0.17h
LLaO 2.86a 2.08¢  2.61bc 1.58g 2.30de 1.66f 2.66abc  2.09e 2.48¢cd  2.84ab 2.38d
MOLa 2.90a 2.94a  2.23bc 1.74e 2.42b 1.72e 2.45h 1.78de  2.08cd 2.77a 1.75¢
PMLa 0.90h 1.39g 1.74f 3.65a 2.20e 1.00h 2.36de  3.03b 2.60cd 2.1le 2.87be
PLL 3.84b 3.39cde 4.8la 3.04f 2.28¢g 3.73bc  3.23ef  3.28def 3.60bcd 3.26def  3.44cde
POLa 3.41a 3.11abe 3.17ab  2.27ef 2.22ef  2.12f 2.58de  1.93f 2.77cd  2.95bed  2.27ef
PML 0.67e 0.73e 1.44b 0.51f 1.58a 1.21c 0.72e 1.26¢ 0.96d 0.67e 1.71a
LOO 2.95¢f 3.91c¢  4.40b 5.05a 3.44d 3.36de  3.58cd  2.87f 3.58cd  3.34de 3.01ef
PLO 6.55abc  6.0lcd 5.84cd 7.25a 4.89% 6.30becd 5.96cd  6.95ab  6.33bed  6.60abe  5.60de
pPPL 3.6lbc  2.33fg 4.54a 2.78e 2.23fg  2.20g 3.26cd  1.35h 2.64ef  3.00de 3.74b
PSM 1.75de  1.45f 2.46a 2.51a 2.36ab 1.79de 1.46f 1.90cd  1.56ef  1.48f 2.13bc
000 3.99a 3.72ab 2.61d 3.48b 3.55ab  3.62ab  2.89c¢cd  3.54ab  3.24bc  2.91cd 2.84cd
POO 6.71bed 6.53cde 7.30ab  6.32de  6.31de 7.67a 6.57bcde 7.08abc  5.86ef  5.23f 5.25¢
PPO 2.48a 2.04b 1.47d 1.71cd 1.79¢ 2.60a 1.78¢ 1.16e 1.80¢ 1. 86bc 1.20e
pPPP 0.44de 0.48cd 0.56bc  0.68a 0.49¢d  0.36e 0.48¢cd  0.71a 0.50cd  0.51cd 0.62ab
PSL 0.63de 0.57de 0.89cd  0.64de 1.14bec  1.29b 1.83a 1.14bc  0.45e 0.61de 0.80cde
SO0 2.77b 3.79a  2.42bc  2.53bc  2.1l4c 3.96a 2.76b 1.56d 2.45bc  1.33d 1.72d
PSO 2.07bec  2.74a 1.39¢f  1.83ecd  2.33b 2.74a 1.63de  1.26f 2.09bc  1.95¢ 1.20f
SSP 0.44¢g 0.97c¢d  0.67f 1.08¢c 1.47a 1.26b 1.05¢ 0.85de  0.59f 0. 80e 0.89de
SSO 0.95d 1.85a 1.20bed  1.27be 1.75a 1.74a 1.35b¢  1.40b 1.09¢d 1.41b 1.29bc
SSS 0.39¢ 0.66cd 0.74bc  0.70bc  0.94a 0.65cd  0.44e 0.86ab  0.53de 0.63cd 0.66¢d

£ :Bu. TH;Co. ©FR; Cy. ¢ ; Ca. S8R La. AL M. Y
TAG FBYELAE n] BERY (7 5 S F 1A

SRER P, AR R S.

TENEIR; O. IR s L. LR ; Ln. JF R

=5 AEEREHWHIMEEARK %
g BA BB BC BD BE BF BG BH BI BJ BK
TAG 98.24a 98.30a 98.11a 98.19a 98.13a 97.90a 98.40a 98.12a 98.56a 98.10a  98.5la
DAG 1.30bed  1.20ef  1.59a  1.23cde 1.20ef 1.36bc  0.84g  1.43b  1.12f  1.11f  1.15f
FFA 0.47¢  0.50e  0.29¢  0.58d  0.66c  0.73b  0.76ab 0.45¢  0.32fg  0.80a  0.34f

H 3% 4 AIE H, BT FP Rz s 42 B TAG, AN
[Fi] ] R B 1Y) TAG P —3 (H & AN, B Aok
Ui, MLaCa ,CyOO ,CoOP  CoPP MLala,OLaCa PLL,
LOO ,PLO ,000 F1 POO 1 & 7E T A & 48 h #4178
2% A b ANEFE R TAG 1 SRR, A
FE T AR B A AE AR RO R O R, =
AHIFIRY TAG X755 H ARHE 201 TAG [A] 7
1, A s TAG (AFAEAE Bl AE 0 ~ 30 °C 2 [|] 1
FEAETE ZS G , X 15 3 BA BRI

S Al A A E SR 2 L AE £ 2 i
TAG 41, & & 7E 97.90% ~98.56% =[], H A [l
[ R B Z A e i 3 22 5% (p >0.05) ,DAG % &7
0.84% ~1.59% 2z [a] ,FFA & w&=1E0.29% ~0.80%
Z ), A A E Kl FLIE 9 DAG (FFA 5 5 B 7778

WS FFA &5 i 5 SGRTAT 58 4 18 1 K B
[ 57 ORI R i B FLA T B AR MAG.
2.4 FRABERFHEGRER

HE BT P EIEAR SR AT A B A
ENE TERCM R EBIFLAC R AV, AT e B AR 2
Mo AFEZ N 2 EE RS = AE 1 FTR,

re=ma, -MEA = p-TEH = e-HEN
=LAl A

45
40 F= a-A A H == ADPH
351
301
251
=20
15
10

5

9"BA BB BC BD BE BF BG BH BI B BK
Bl AREREHEFEZEARMSE
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