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Abstract: In order to understand the correlation between the quality of quick-frozen buns and temperature, transportation time and
vibration in the process of cold chain logistics, the quick-frozen barbecue pork steamed buns were used as the research object, simulation
experiments were performed according to the cold-chain logistics process. The influences of cold storage time (1, 2, 3, 4, 5 d), ambient
temperature (25 °C), vibration frequency (20, 40, 60, 100, 120 r/min) and transportation time (1, 2, 3, 4 h), temperature fluctuation at the
logistics stage on the quality of quick-frozen barbecued pork steamed buns were investigated, including changes in water holding capacity,
textural characteristics and sensory quality. The results showed that the texture of barbecue pork steamed buns was the best when the cold
storage time was two days; At the ambient temperature, compared with the buns stored at the refrigerated temperature of -18 “C, the elasticity
and resilience of barbecue pork steamed buns decreased significantly, whilst the hardness and chewiness increased significantly (p<0.05), and
the water-holding capacity of the barbecue pork steamed bun became weaker, with its sensory attributes becoming worse; With a higher
vibration frequency, longer transportation time and greater temperature fluctuation, the elasticity and resilience of barbecued pork steamed buns
decreased significantly, whilst the hardness and chewiness increased significantly (p<0.05) and the water-holding power decreased, with the
sensory at tributes becoming worse. The results showed that the quality of barbecued pork steamed buns was the best when the whole cold chain
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conditions were -18 “C, 20 r/min and 1 h. This study provides a reference for the selection of cold chain transport conditions for small steamed

barbecue pork bun.
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Table 1 Simulation value of environmental temperature change
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Table 4 Grading criteria for barbecued steamed buns
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Table 5 Effect of ambient temperature on texture of barbecued

pork steamed buns
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Table 6 Effect of vibration on texture of barbecued pork
steamed buns

EIAE N

/(r/min) eHRE /N B AM

20 2.18+0.15° 0.86£0.04* 1.23+0.16" 0.50+0.13"

60  223+0.46° 0.84+0.02° 1.26+0.12° 0.49+0.07°

100 2.28+0.06° 0.83+0.01° 1.35+0.05™ 0.49+0.32°

120 236+0.18" 0.83£0.32° 1.38+0.18° 0.47+0.21°

A RT RIRHIBACE YA R E R T, Bl—F BT
ERRNE T, ATHREMEISRET, FRESHAET
S R OB ERE M EF (p<0.05).

2 6 AIAL, AFHRSNIFRFAXT T, .
FEPE PERE AN R R A R R, SRR R
BN, FEVIA 120 t/min 5%, A5 FORH g B
FHR (p<0.05). HAFRBBAHXTEE, BERE. gk
NEL I AN (] PRGBS sh o SR A B 2 M),
it PS5 R MEL P2 18 o L5 PR T B FH T4t A2 i
iz, KokETE, SBUKSELL, NNSFEX
B/ NTE B S R AR AR IRk, HRBNEAS VKSR
AN EE 25 A FRT SUpe N AL S A RS Rt il — e
B3, AEHERE PN RIS AR B
TOKER AR AR B S5 TE R  [RTE S, AT
FEOpe/NEL i A
222 HATAST B K QKA 9%k

B 3 JEEARRLS S a] 1 h FIAH AR -18 °C, 4R
RN 204 60 100+ 120 r/min 251 FHRK S
AR . HE S WAL 200 60, 100, 120 r/min 2%
PRREERTR, R U/ NIRRT T R,
AN TR iR B0 A0 2% A R i 1R X e/ IN I8 A i 4 7K g i
FF: 20 t/min>60 r/min>100 r/min>120 t/min. Z=HAEY)
TSR FIRBNANZE 20 v/min BNREK .

EHIE] 3 W50, FEIRBNNAIN 0 min B, REKI1H
54.60%. TEPRBNIT AN 20 min B, FRSHAE 120 r/min
(IR SN R K TTA 49.74%,  HLARBh S

140

20 r/min FFET 3.72%, LEARSIAER 60 r/min R T
2.71%, HCAREHIAE 100 /min FFE T 0.83%. st
[ 60 min J&, PIUL 4 WA B NERIIEEK TN
45.92%, HCHREHIA 20 t/min FF% T 5.32%, RS
iR 60 r/min FF& T 4.40%, ELIRFHAEZE 100 v/min T
BT 1.24%. FEIRIIFAN 20 v/min T, IRBHIH
YR, Bz, SURNEAL PN K
AGFEN, TRFE T Xt/ NEAH IR AN SZ AR KA K .
HAIEN, MEIRREG E, HiEo, Suhd
SINERIMESZAR, N T UK LTS A2 2 4544
AR, M SBUR K.

60 -= 20 r/min
58 -o- 60 r/min
56 —- 100 r/min

543 - 120 r/min

52+

50
48
46
44
4
40

FKI1 1%

0 l(l) 2|0 3IO 46 5|0 6(|)
PRBYIS A / min
[ 3 T EHRENSIZRATE TR 1L
Fig.3 Variation of holding power at the same vibration
frequency and time

223 R TAST e K LR 69 %R

o -=-20 r/min
24 -~ 60 r/min
- 100 r/min

v

ok SO it

N
o

ol \ -¥ 120 r/min
ﬁ”\\ B

*ﬁ%i‘ifi
[ 4 #RENTUIT RN FEERRE f RIS
Fig.4 Effects of vibration on sensory quality of barbecued pork
steamed buns

W 4 ZAEAH R fiN 1A) 1 h A RN BE-18 °C, 4R
ARS8 20, 60, 100+ 120 r/min 54 FIEETE
L. HE 6 FIAL, 20, 60 100+ 120 r/min 251F
AEERTR, R BN B E PRI R R T R
ANE IR B3 AL T R X e /N AL R B PR 53 It
J¥: 20 r/min>60 r/min>100 r/min>120 r/min. FKH7EY)
TR RENAIR 20 r/min KA HEEE

HiEl 4 TN, TEIRBDHIZR 20 v/min 26040 F, Xk



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.5

NEAEPE, SMIET, REOGHE, TR, B
HAGERIAKLRG, EOES, CRRWE, AR, (H[E
NS, KBRIER, TEHABA RAR; 7EIRENIIE 60
v/min 2504 T, XR/NERIIEGE, SMIER, KL
W, KRR, QWAL /NERRE, TGES, TG
Rk, KA, (HIEHEZE, KRIEY, THAMAR
Sk TEHRENIAZ 100 t/min 2644 K, XBNEAR
B, IMUIER, REMTOEREE, TR, fHNAHSLS
F/NEERERE, TURKIER, JoRRWk, FERGA, (E[RIHNE
7, PR IES, TEHABA B0k FEHRSIAIE 120 r/min
T, MENERREAEIER, KL, A3
o, ENHLAS IR RIRS, TR, IR
MR, FERGA, [RIEZE, RWRIES, JTEHAMA RS0k,

EHIE 4 0I5, TEIRBIAREA R RIZAF T, SR
R F UK R TR, AR IR S R ER PR,
fERRAK R, SEENALRSEMZRIMIR, H
U B, MM SIS RIBRE . 2l X e/ NI
TN

2.3 My Bz dar i e 3 SOk AN BB

KA BB

2.3.1  EHE A SO QR A 69 R
3R 7 THBTIEXT RN B R AR R
Table 7 Effect of transportation time on texture of char siew
steamed buns
BtlE/h AR g BB H =AM

0 2.14+£0.27"  0.88+0.02* 1.03+0.16" 0.52+0.03*

1 2.14+0.27"  0.88+0.02* 1.05+0.09" 0.52+0.12°

2 2.14+0.34"  0.88+0.16" 1.09+0.12* 0.52+0.16"

3 2.15+0.08" 0.88+0.16" 1.12+0.23" 0.51+0.34°

4 2.16£027°  0.87+0.08" 1.15+0.02° 0.51+0.13"
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Fig.5 Variation of hydraulic holding capacity under different
transportation time
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Fig.6 Effect of transportation time on sensory quality of
barbecued pork steamed buns
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Table 8 Effect of temperature fluctuation on texture of char siu
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Fig.7 Change of holding power under temperature fluctuation
time
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