MR EmBE Modern Food Science and Technology 2025, Vol.41, No.12

ETFAME S M- R1E R N Y 5 XU AE 73 4

I, T, Fa5E
(A= AHE AT TRANE), B 201800)

TE . AR A B A, AR ERE . AR, RBRAE ST K, WA TIEAMNA E IR B x4 SR
QIR ;uuﬁwﬁ:& MR, ERR . RAFREMNA 122 mg/g, TAAMAA 0 g/100 g, LZAAAEFlE
BRI jG, LBAF it B AUl &, BB R EANE AN ML L1 R AR &7 AR FoRfeBRoR, 3G 5% b
W&, HE. BEAR, SKERM (1300 140, 150 C) A8k, A& ZHRAE (160, 180, 230 C) F R4 Fib oA &
SR EMFEL RS . BANF MR EEBRNE, ERSBELSEEIRRALNE], do2-THitr. RX-2-&MWEE. (EE)-
24- % Z M@, (E,E)-2,4- £ I8, TR MR R B b Fo At dn AR b T A A A WAL, ARR )
w25 4 R AW b £ 150~180 “Ciwc}éﬁz;f‘ FATIE BT VA BT A R Rk, BAEkAe ) k. L
160~180 C £t & R 428 B T VAR & i 9 Kok db i . A0 7T 4 T 45 Bt A £ 3518 B AL 3 B 2F o Bt o £ 7 4
& P IR AR ARG,

KR i TIRRAL; RIEEL, ReRSIESHT; Rk = R5AHT

MERHE: 1673-9078(2025)12-278-290 DOI: 10.13982/j.mfst.1673-9078.2025.12.1270

Analysis of the Flavor Characteristics of Beef Tallow Based on

Controllable Oxidation-maillard Reaction

LI Xin, FU Na, WANG Honggiang’
(Huabao Flavors & Fragrances Co. Ltd., Shanghai 201800, China)

Abstract: Using refined beef tallow as the raw material, processing approaches such as enzymatic hydrolysis, aeration
oxidation, and the Maillard reaction were employed to investigate the effects of controllable oxidation and the Maillard reaction
on the quality of beef tallow, including acid value, peroxide value, and volatile components. The results showed that the original
beef tallow had an acid value of 1.22 mg/g and peroxide value of 0 g/100 g, andthe acid value and peroxide value increased after
oxidation and the Maillard reaction processes. The results of sensory evaluation showed that moderate oxidation in combination with
the Maillard reaction reduced off-flavors and acidity while enhancing the meaty, roasted, and caramelized flavors of the beef tallow.
Beef tallow oxidized at higher temperatures (160, 180, 230 ‘C ) contained a greater variety of volatile components compared with
those oxidized at lower temperatures (130, 140, 150 ‘C ). After the Maillard reaction, certain aldehydes in the oxidized beef tallow
were reduced or not detected, such as 2-hexenal, trans-2-heptenal, (E, E)-2,4-heptadienal, and (E, E)-2,4-nonadienal. The results of
principal component analysis showed that the oxidized beef tallow or the beef tallow subjected to oxidation-Maillard reactioncan
be classified into four distinct groups. The results of partial least squares regression analyses showed that beef tallow oxidized
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firstly at 150~180 °C before being subjected to the Maillard reaction can lead to better roasted nutty, caramel and meaty flavors. In

conclusion, the combination of oxidation at 160~180 °C and the Maillard reaction can improve the flavor quality of beef tallow. This

study provides a theoretical basis for controllable oxidation and Maillard reaction in the manufacturing of high-value beef tallow

flavoring product.

Key words: beef tallow; controlled oxidation; maillard reaction; flavor characterization; partial least squares analysis

PRI HR I AU AL 5 P A d o T o s A SR A
IS0 A 2R R AR DA B AR A 2 TR AR ELA PR = A
JIT VAT J52 S A A 5 A 4 sz 566 42 B XU T B S A 1R
HEMVER, o e 48 SN AR PR 2R R 0 A 7 il
it B S E . e RN (Maillard Reaction),
NP N, A B i R Ak JENE 5 S R B A
LTS 50 KAEMEE R, TIZAET ' mnL
B RER R TR ALK, AR S 27 R KR
HERMEALE W NE BEA 2 F KUBR TR B i
Pz —, BT WAE— e BE AT RA RN
RN I N [= P SE v 8 g g e U s S A
Wk, i H A N8 107 ) e AR A A R A R
R RTAA S,

AREFEER, B A A A R B ) 2 2
R —, ST E— e B E EA BT RT
AR RN . shy e T LOES 2 ROy Ak, EE
fFEN . SR GRS, ERRER NI
AR RIS 5 XS A A, JERSERE
AR o 3 FE 0 T I3 A T D= AR R B XU, i SR
AN RATRE S FEFRNAE AL, o BEAA 2
FERMC ., AT k= A

AT 538 OO0 TS #9558 xt
KR T X T R R AR R - 16
JEBE” RBAR R IINNE R, e AR A R AR
S RS i 7 1 A T DA e I IR S kAR
SR o Song ZEMHE T T A A T ER AL BT R RO B
GrHARAK, AR AR 43 b 55 A S Rt A il AR BT A
FERMER Sy NRWTIR A BB F2m . DRI, AR S5 7 Rif
NG F, DORS A= o Se e pRHgE AT 8@ <A I
5 CREER - HERE - BERHRIY) . AT SRR SN,
PRI AL T 35 17 18 s 5% 2 3o B 2 ol AT e
B BRI RE I, D v PR DEAEL 2 3k 0 A = A w5 2 i X
i PR B AT AT AT

1 MR5EE
1.1 B

B, DU AR BT IR AR s HERilE, ik
B PRA ] 5 2-WKMg B 1-2¢4f-3-Fd. 3-T

BT, 2,5- W EALIE, 28, D-H&bE, L-2Eht

IR, L-HAREIR, MR hEE &R K

B3 R F] R A

12 FEMNHLL
7890A/5975C GC-MS <A — i Be A, 32

2R AT ZNHW PR EIE, BN IRARL
WEA R AT .

1.3 LIk
13.1 i THEMRERIER R

2 Niu " 5k & A, IR IEB.
W2 HON 0.20% FIEIEEAR I Z 4, 50 CK
fift 60 min. 7K fE (1) 25 T3 K o 15 min #E 4T
KEFALEE . oK 2 B0 B B2 G 43 B AE 1304 140,
150160+ 180 1230 “Chn#k 30 min, [ E N =< A4k,
AN 3.50 L/min, @S58 55 L RUE T koK
HHET -18 CR&H.

MR Ye 2 5 24T S A R B, HEBSAE BT
BAEALE R (20.00 @) BN D-F & . R IER
(L- PR - Fm R =3:1) FIEE R 1)
KV CFREIRIZE N 20.00 mg/mL), JI#E 100 C
BEAT R RAE L, INFARTA]A 60 min. FFHK 55
(02t B B A Pl 7 AR A o SR 8 AL B DR 4 ik
70 For, JRAE ARG A B A JE A N R FIRE
H ZRO 7, MAEIEAEAIREE, # 130, 140, 150,
160, 180 H1230 C %Ak BT 43 4= il MK ¥k i AE ZY 130,
ZY140. ZY150. ZY160. ZY180. ZY230, & il A [H]
TR AL H 3T 100 C R #USOR AR IR e AR
ZR130. ZR140. ZR150. ZR160. ZR180. ZR230.
132 BAAL AN

FR AN 0 52 2 FE A% GB 5009.229-2016 (€2 i /1
BRI ) (O =9k AR R e .

I AR I 5E 2 18 GB 5009.227-2016 £ fh
AR EY B —ik Wi
133 R BRE IR G S E S

T LA ERIM TEANR GERN
25~40 %, 2 L VR 5 A tE) BOLECE VEE NV,

279




MR @i

Modern Food Science and Technology

2025, Vol.41, No.12

AR R, k. IRMIR. BRIk, R
BRAE R 1A, R E EIRE VL, AT
FrifE (R 1D #4574 5.

KA RUPUBAR BEVE AT B RS . PR SR K
HRH O = 0ORE BE XA i AT VR4, FE “8~9 IR H =
X7 “6~T B “SREAERWATS K7, “3~4 BF IR
12 AEHETT RS 0 BT IR 3 T 1k B i e iR
H O LT

1 RBkR 5B TR

Table 1 Flavor description and intensity evaluation criteria
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Table 3 The volatile components and their content of beef tallow
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