i S 2 = T S
A

Journal of Chinese Institute of Food Science and Technology

Vol. 24 No. 5
May 2 0 2 4

KESHHERmLRRELRED

EOFA, HARS,

Rl 4,
(RFIBRFRIBERESR
PRFEIHRE PRESERE

CEFHFRAAIRALRE T DRI AL

A By AR AR AR S BT ST

KEE'"Y, FHEEH"
AT 100048

AT 100048

A F 100029
LA B 266109)

HE NSRS BERNARRFBRRNEELAFOTRERETR AN T AR p & LR EEFH L LL
Bk RHEGARE BRRBRERARMEFL, L5k KAEHHLRD SRR REY KB A HEH RBTIGR, Z LIAEHF
By K, ERTRAHEMESZLLRAHD G, KA@M E NI AR 0 KRR A S IR 2 A AR 4 gk
RETAREHRERGERERN, Bt LHAFEZERESTBEH R LABSFR AR RL IR, Erda b 4
R B S T LEm ISR A R R A RAY G EA XD R A T LR ERERE

EKEIE HARSR; B, PRk, FRIK; RRAEHR
XEHS 1009-7848(2024)05-0058-17

1 AERE

A i 0 AR e R T LA 9 ) B [
W, - B It g, B R A TiE Ok
s, S Z DO Bk R T RES Y
0B P I B AR IR ol AR B ACIR , LAE iy 1R
IATE A A Y, RAL) T B NE T
AR, BRI B TR s A
Ry DR PR ST I B T A R A A
P ARSI 432 R 7K 0 e 4 T8 ol £
AT, B4 1000 Z4E [T 0 AR Gk 4 M2
AT Ok — o B AS E R C RROK R 2
KR Y, GRSt al A sk X
PR TR i Y ROR ST TSR, oo a1
GEA RN AR LR FH AR AR TR AR 1 S A
e, WIVEE SR T BT T 5 0 ZL ] S A PR
an AT O SO AT A 1 R R B 2 R T
TG 18 et it LU, B Tolk ki sh &
A AT R & R, RRRRE S R SRR X R 2
JEAER, 1804 4, 32 [ BT 1% 2R s S A ol o S 1

Kfm B H . 2024-04-15

E&WH: BEAARFIESNFEHFEFR IS0 H
(32122069) 5 [H5E A SABh 25 e 4 75 4F B 24 3
i H (32202217)

E—1EF . B L W Y

BEEE: NEE  E-mail: sunbg@btbu.edu.cn

DOI: 10.16429/5.1009-7848.2024.05.005

S5 1 I8 FH B T LE G P R Sk B A, 1810 4F 3
] AL 22 AR 1 ) e < s P T e IR Sk
IFRARZELE RN, 1958 4F, H A N2k A A & B
TR X BRI, O B KA 2 R
BHEEMNZ 8, 20t hraT,E LA R R R
it R IO K KT A AR S A R
R R © B A | BN B i 42 A A
RLRTT B = PRI TE T S AR P ROR AR AR
o — HL IOk R AR L SRR R R D TH R IR
SR A [R) A, 5 R0 ) 0SB S O WF R B 2R
BRI B, 26 EAE 1959 It bt Ak 4& 17 4k R
BB (Meals ready—to—eat, MRE),1983 4F 12
AN AL AN H L MRE & 7 B CH AR, Bk
oh 3 [ B R SRS Al A5 ) BT AT B9 MRE £ 513k
24 FPAETE S KRR & HERS B | R R
BEFIE LS55 IO R, B SR IR A
[ A [ KA AR A R A AN R AR S Y
BRI R, HAR HARR TR I E 5K, I
SHERE MRS PR T FER B
W BIE R AR DR T | T A Sk S R B O 5T
S I, H AR A R Sk B R PR 5T S
K254 B TF R T TS MRS F SRR TR
SR, FEICHE NG DL AL AT AR 0 R R R A
GARNE 25 VR O, 1982 4F  FRIEDE L T F /I & 475
HC B R A A Al E Bl = FE T (R TR



24 4 S5

REFRES T LIIRYG B AR 59

KA EACKAR ) A =8I (& RN Tk H 5N
WS IO AR EE SR )R M, HEA 20 4R 90 4
RI5 , TR E W)L TE B D 55 4 R A )RR R
AR R, FEAEE NN EIRE M AR E
SRK R RS EEER B LR AR D%
AV AR A SRR ROR | e B M e
B SR 2 B R 5 B A B KA
FE DRUERE R RS T B AT & M, 2) e st 2 B
BIREE  EAE R M SRR AR,
PR RE B 78 R AL R4 T, A M)
AE T FITRR IR B B A0 s X B v 238 B 2 Fh
At HEATIE R, W DAk SR e i LA 2 AN [
oK 3) I B TR SRR
ZHAETC , PR B RE R TAER IR TR 45 A
S E M B A KGN IRES LR A SR e
%L B E TR S I LR AR

KR8 TR AT MR A 51, ALARE 2
e O IR S S &) — R YA R R Ry A8 1
AR, BESE N DUTE T SR R R R i) Al
S5 AAS TURT A 7N T RR AN W SRR £
i DI RE T o RS B AU G R B 57 i s TR
BE, R ERAE L N B 1R 5 R B R B R AR A
J19% 55 () Ia) B[R] B AT LS 9 57 I i D) e R A
K& BE TRREOR MR W Prs A 25, R
PR ALIATE & Rl S PRI N B AR AR, el
PLAAR B A oM, 32 @ A SRR ), B B b
FAEM . EAMRIRE 0 1 5 AR i ) RE PR
5%, W Avraham 25U 57 & B0 & 220 2 T LA R = AL
iz it 32 PEIF AEZZ 9% 55 . Venir SF IR E &
B g5 AR TR A LT LR B, AR AR IR ) 53K
Y iz 8 T AR AL . Memahon SEUORF 5T 2% B mi E BRI
17 W2 SR RAT DU 97 WA 0t o, HLXE
HLIARTE 2 F R BLEAA B E

2 HFERRRERIAK

21 HHERESHMELABRNERSER
FRIR PR BT AR AR AL AR IR (9 A AR sl T AR 3R

Brhp £ AHE AR BR T R AR, B

ML, A B A E AL RORZE LR XA

K2 2] Z Ry BE Al D3R B 0, ML A T A=

RS O T il AR ARE BB IR R,

A W EE I RRIR BT OR BCE MUAR R FRR DL, HERE
RN

211 ERAEARNERSEE SEAEE
Tl RAREH N THIES R, 25 EVUAE L
FABREWN —RIEM, BT SEAETHT
HEVF 5 1R 09K o R A BT | KV Tk 4 A 3R 45 1 4
RN AL HE B AORIR T A W T RE R 4E
iR W G EEWEREBANAL,
ML T 28 B SRR E B I, KRR 5 KA v 8
AiPEEZE SR, IRNRE BTt A Ak s
il BRI S A o W FRE A 5 RS2 1 1 T A B
BRERNNTER AT G, EE b E B
FHUEES , D68 T B, 28 Mk 40 X 3% i, T #E 5|
K A 4 B VR IO, A B S BUE T,
B X v U PRI AR b B B A R R, R R
HRIR AR AL IR ) S RE AR B SR AR IR AR K AL 5 W Y
A RER AR A, BT H K R T
3~5 L, [l ik & 3 b Fo 00 00 28 1, DA K 2 Fh JE AL
R i BRI GRS, LA A
FTITHFERT T

212 RRFEARFNERSEE MRFE—
BRAR IR TE 10 CLL R AR 3R 8, & B BbLiA
LR ARG AN 109%~15% ,  [a] s 35 AR 3 1o 23R i
18 5 | P U R B R AR IR EE T R B
FE iR 3 5 SRR B ARG g, dE— 2B LR Y RE
AR, NI IREE T AR B AR AR S5 N R IR
THEM 10%~15% , I3 438 fs i i e o L
SREFRMERE &7 Lo B0 AR Wi 35%~40%
F1T 13%~15% K ALE W) 45%~50% , AR T 1R
PR et R A, IS 4R A PR
Jie MR RN A% B R AR PR B R0,
Ab, T B LR BT FERE T IR IR B AR A B
T MR AE R, T HELEEAE R CIRA R
i

213 EEMXARRERSES  &RE
5538 TR MR AE 3000 m LA EAYHBIX A
W R = (S A N N T AW 1 B <
B AT B ESA B OB ERK
BEVS Kt AR | BTG A In) R B
PR AT A S A B AK AR A RE I i i AR
Sk A i, P LAE A b T2 B T AR O



60 hoE

M

2024 “F-55 5 H)

KA P AR R R RE , AT 3E 5 b ST A B 1
KA R [N B Y P R A,
O N B e A i S S BE A K,
BLAR A RSS2 I, 7 g BRI SRR 8 T, 7 B4 o B
KALE Y R ARG DT A R R R
P LA BOF IR 2 15%, kAL &9 ik ig
FEBIAE T 60% , ZEAR AN TR 57 3l B HE 77 /4 g
o RERRMAE, &SRS RRZ R
Hefl, fEm RS T, th TR A2 KA
N o P 0 0 0 5 | 1) 7K 28 K R
i, DRLEE DA AN TR 3 S A AR RN T
By A7k 78

2.1.4  ERAMEAML ARERESRSREE BFAMEAL AR
o 5 AR 7 AN GRAT: 55 45 i A B A TG 3, BFAME
W B RERRTHAEZ ™ 8 23 5 AL A i
S W WA/ B T e JBE e A0 2 A PR AL A
HPAN T AR N DUHETT B o N, LR T 5
BB BE AR O ALER KK I M 2 AR R LB T R PR
TR o oA T il B AME AL AR (938 3R 0K R
i TR PR UE PN 78 RIS 00 B 4
A Z TCHLER A 45 BILES BE A Rt 4y R RE 2 i
B S AR, LA KN b SE4E 4 R B, .B,.C
SRR R VEYE A R TR 4 A 2R =

2.1.5 WOl Mg ful A RE A W0 SN TR A SR S
B AR AT AT AR p 0 N 3R &0
AR B ™ A A F R I B R G I & m K
25 AP R R AR AT o AR SE U RO
A FEYR, AT RE TR A% 8 A AL AN B S
AN HERE R DU A AL — R & R BT IR RGN,
JUE A = R OPE AT EOR AR IR, o R A i L
PR3 i D RE | AR 5H D RE X A T REAE P, WE ST SR
W], — e IR K BA AT TH R A 2= SIS
i AP RE S, G I A R R R A TR, AT
DA LA A A YA 5 B, IS sl
AT T L) o (A HRAEI BE 7 o A, 2R 4 e i 7
FEAERFIEREAT | R4 fh % A AR O >4 084 18 S5
HH A A M TR T AL T T
S ST MEE Ak 2 E 7 o IR 12 A P S R A R R A
PIAS B H KA E 2R R, — 0 2l B4 g
TAAT IO H IR AE 5 i w0 BLAh R R A AL
RN e i 2 fle R AILAORT A A e, B I Y

B RONT P AR A T WO 3 2 BRI I R
R L7 R g AR i R G B, AT A R
Fonfy b NS AN TRk AR R B, MR, DA i
ILZT 28 YA BRI 21 200 it 7 A
2.1.6 WBZEMARNERSEE B EAUTA
DRSS h = N1 | B i o N |
Lol o G (S A=Al N S A SV DR ER e
RA AT I R ANG 5 K IS ) R VA A e AR B
BRCT R R E XA AR ERLES, fitird, A
R A e, & T Z MR CO, F1 CO
R TR B2 ) 10 ) R B s AR B T BRI
A5G 0 KA DR X AU AT AR P R
R N s e = 1 (I I o 1 TR £ R I N
W B 5 2R Ak SRV IS A B IS R 70 £ i S AR R
Horp R R R A B T B IR B,
A I ik AT R 2 Dy 4 RO TR 0 S S5 A4
e Tk R T ) A TRV AR TV R A X
i A5 328 TN 5% 4 A R R B R A s, T Rl
R 3 9 i 1 o 4 A R A AR
217 KREFMOAMERSERE K& IT2K
OB AU ARG AR R IR IR BE S ) i
R G0 FRN A B AN Rsg ), g i £ R
i 3 Ty RE 25 L K B RN BE AR 2 AL R | R
B M AR S DR AR BLORTIRE O SR
R, N A B R 0 A L T AN (] A R
IBR AR T T RN R SRR G, . R
s R Rl N A 25 & e i, W S 4R R AT
Vs 5 2 I A B A AR 7 SR R SRR
T RE T Re U R [a], 57 9 2 A 17 448 10 5t , 184 5 4
AR B M4EA R PP Y EWALN 55 RATHTZ M
5B OR4EAE R MBE M4l A F C L kAT
i 2~3 d BEFE S WA AN 72 iR D20 00 R TR
LA E i T ae  tbAh, T RS AT
B A Y 0 L 0 T 00 2 B T e, UL P 32 40 4%
FT R B3R 2 3R [ 1 K s 2 Hh B BH S 100 i A T
REJCTA, 25 B J5 07 B D 70 FR AR S5 O 214 48 v
P i oP 2R T A R L i 8 0 S
B2 D W ALL | BRI R B R RO}, DA
B
22 HMEREMAE

Wi 25 4= K 30 B P Sy o7 Rk TR B R R A 55



24 4 S5

HE AR T LIRS KA Y 61

4R At A R R B A SR H g iR, VA
i JE AN [ 45 R B 558 MVRR R B 2 AR B9 8 FR 5K
(5] Ff 45 45 R ol £ it AU ) e 2 T A A
BUBCE RS, AR BT ZFhReRl & dh 26
RO Y I SR SN ¢ B TN R T ST
%

2.2.1 BiAKEM  HAT, WK EZD R TR
TR A AR B AR RS o R EOR
AN EE MR E T 22— R T e,
PR S AR R AETHE, R oK g3 i T
A TSR E, W UL OR T P £ il £
T T R GENE R D 5 SR AN A A AR
IR, X 2R A G BARR AR i iR REAE (R B 2
PR IR FR 22 B i — . HATRY
IR, SR i R 2R R AR
HEATIEK o AR IR AR S SO TR I,
SEBURO R KNl E W = T RO N i W S g
F1% 57 FH AR J8 B 0 R ol Bt AT B K R 3
KR WK B A AR FRX R R a2
AEILJRERTRET | ARG L | PR IR RIS
Jt e () A, 0 RERR B L R, A2 SE
DR 5 B A R T A2 A o i A £t ) R R
Ko AR, Bl B2 TR RO AR B N T4
AT, B — il O TR R A B TR
MEZETRMHECLERES, A RRUECR K
TR0 B T RACR & A ) SR
PEGE, i SR R 4 i A R SR, ek
AR ZWRHRRE SN IR B TR A
23 JE R A WIS R S R0 AR ER XU AR AR BT LA
He Pyt AE S M BE R R P T, SRR
FERCRAN R TR B ) RE AL A OB
SRR S SUM S B AL e D TR S
222 HAER ARG EERIEL SRR
PR ALBE AT LL7E S PR R A A R L
fin o FAVE S BN SR K B R 2R A B
AR AR, A BORTR AV A BGRE S ]
B KA B AT 2R b R e A S AT R
R AR, AR R HTET R S KGR KO A
P E AL T R, X i
W, B ARSI P S A o e R el R R
A TR R b AR T R GRS A S R

fm AH G, A2 T 07 = T R A i G A B
A S AT ) B 287 i T IR R R
GREZW, 7 SR BRIE | S T T K
23 BT RSk B AR A A R
an, NG LI AR s R R 0k A L
FaUE RIS, ERemy, ez
U 45 O (44 B K O R 22 A 2y
AL BARFREK, BRI AR AE R B 0 T &)
PR TE AR B A e L 2
12 B 4 AT R P 32 A1 0 b e 26 ) ol b i 3L
AR

223 fELEN BERE-MAHTEREMRE
S 0 O i R | R A S £ o 1 28 AR (s R AR
T2 ), TE 45 A ek B AR B ) 6 6 (AN 2Re R
) HEAT B B I IR LR KA W (U R EE AR B ) R
RIS, B DR G W 2 JT R EE B B
JE, AR HAE T A2 B S UK R A )
PR AR IO )£ I A AR oA R R 1 7
AL 1 AELL b, I )iz 20 e 2z s X DA AR
WG AT T . S £ B g D P i | 28 7Y
ZRE R R R ORI R IR K
1% G b S A 2 AR Ry T 14k, 3 L5 S AR
TR K, R S S0 B — Bl 5T 5 SR 3 b ) i 2
BO TR UEATHESRS B VR HV R R Y A Sk
e ELAA AR O RV SO A Sk
BMBLZ R ZFE FEAERE/AE/IR OGRS
FEE SRR e /2R 20 S A T e B B IR L0 AR
ROIE PR IR IG5, DR ™ A O )
B HLAS 1) T 2830 B A [7) b 288 0% S0 Sk A 26 A
o

224 RS R4 E RGOSR SR EEA
B AT, 18 T 2 M RR R SRS R S O, LAY
B PR AR/ NG S A
SR O Tk B A G bR A R 4 R A T
2o TR R AL B AT AR v A T R ) R AL
JERR BT (AR A2 BT R, 2 2 G A S A
R SRR H AT S EAE — R
RN, SRR P AR B KR
JOT 5 ) FH 2 Ak T 25 R 728 AR B AR 8007,
ARk DS A R AR T T A 3G R R A
Sy A T A SE R AR M B L 2 AL IR Z5



62 hoE B

M

2024 “F-55 5 H)

KIS TS 22 AR T8 37 A TH A AR 5 s 4
T RTEE FR SR AL ) J5T X8 A Ml E B B e 4 Rt
oh S RS RS b 45 | K B A Y R SR R AL
0 H Y H 488 28 TR K s e s
EEARI AR IR s, BARBUN,
5, oy TR A O (A5 R 0O, SR, T 4 1
85 7 B G B B — | R A 4 i e AR
i, B I 5 B R be s AR SFEAR RN, K
ey SFEWUAEFRAR
225 HERM

1) BRIRAAEH KRR BN, LR A K (50R
) S A B 3 2 7 B B P G ke A b AT T
25l A A BRI )7 2) R R B 358 R AR R B o
(R I T B RS ) AR Ml ATEF- I TR o 2
SR A SR G D E LR NI T H AR 1k A2
J5B: 3 ) 3 AR 2RI LABT 1k KUK A7 B TR AR
i £ i B B R R AR LADR AR TRl B iR AR AR B
st B KUK ELIER R g W I TR W D
S FIRE PR IR 55085 4) T R il DL | ¥ 288 2042
Bt P EAE AT A0 B I B R A, T
JE AR R I B OO B KUBR R 1 R ) R 20 5)
HHE 6l &SR, A K58 5 (Intermediate
moisture foods, IMF)H [ 7K 73 8% #8432 B, 7™ f
Jot s 5k A, KR AR 20%~40% , 7K 431 BE{E
£ 0.60~0.85 Z [H] , il i 245 G ML WAL (=5
(rRn W) (B JEE ) 45 | v L ol A 2 45 S ] 417 o)
TR 0 B DL, A A i 1) DR B 40T, v S K OB
fAGRE = AR TR AR KB URSE . S TR RUE Y
AR 33X S A il — M TS N By T R AR A R
JH e BEL B 0,28 O i 8 4050012, 6) [T 4407 OB 2
1 SRR R TS0 R S AT T il he] e
AR By AR B[ 25 ] AN SRS AR WO
¥y | BT 0 UORE | 22 4 il T A BAR
BUN BT sk, g gER e, mih 2
FEAERE 0, SR 2 WO, 258 (4578 3 i IR 2 4 il
S5 RE ) R ie A E EMARAIOR , 7)8 08 K B 5R IR
TR AR R R TE W & E SR RS R A
R AR, RE K TER B ZEAERTT
FEAB B, W05 7 I 5T R 53 3 AR B
HAUP S 17 il i DR IBMER Bl S 2R AT T Ak
TRV R e SR MR S o VR

AR M ARG R T8 MBS B A
A4 — 22 A BRI [R] 8 0T DO SR 8 TR
frEgemmt, 7 s R0 R i A R FEL
MW AF E R UIRe A R ARG TR, PR E
TR AL T S EEME R e , TRISE A A = B
FEMME

23 HHERMIEAEMHAR

230 ARFEEEAR HET, B N AR R AR N
FERE R, W T A R LA 2 0 A ARk
BEORST, WKOR (BESE MRS AR, FERE AP B i
PRAR LA Ty 1w 9 A iGE

2301 RERCREERR B KR RS S TE R iR
TEML A BE h e g $R Ik i AE 22 C . A WLRR K it oT
E R YN N ORH B e S Sy b |
B LRI IR Y L SR B ORI 5 B0
fief S R AW T, LU R W AR K B AR
kSl LR ff FAz 2 REFh PR B T S8 1L 1
PREERXE S, BT, FEA W fb2E Y 3 280
O BF 7 i, I F SR 5% 0,.5% CO,
SO ST SR B B 2 24 A, SR, S
PRI PP AR S VS A R, HAS 2R
e R B 25 25 S A K sk g SR IR (2 °C)
b 6K PR i 7 A 7 B A A P D £ £ 300 e R T
14 d R 10~12 d, ARIERIEEE AR 7 AR %
LGS I ¥ T T AT A BEAL B B
SEMR 4% 1) 22 25 56 11 =70 SRBE X 75 il A7 Ik
PR, 38 2 BH 1k PR K 3 i B BH B Ah AR B AN
FIPRIZE 400 ] SR % W R A P FD Al 7 A, T A AR
G2 T MR AR DL B R I A SN A
PR PR B R SRR U In A G R BBk, R TR
IS0 % B 5 A e K 4 v B2 0 AR G 1 T
T A A A DR

2312 REHAR A BRAE R A e
REHEREEH, FBEHT A IMREEME M,
1% G2 1y A4 B A FH A5 FoIm A 36 B AT KB
AR B LIRS SO A RN B AR R A B, SR
g ST S 0 A 9 4% L 25 A A 0 4 S IR A T
ER A ME RN, SR EW, SREEEN
121 °C, ALFE20 min 1) 55140 B B 4 5 I 7E 40
d R A ERAL . AR AR AR L TR R
AU, X Bl AL G HA A BEF AR A G 3 AN ) A]



24 4 S5

REFRES T LIIRYG B AR 63

8, R ERCR BT SR, AL B 7 — e R B I
T IR £ v )8 3 A N R SR A ok, ol R
R % BN PR B AR R AR IR, A T AR B
X F IO A P PR RO AT — S R R
WERHEE AR T 5 HEHARMEE S, DI A SRR
1 b 7 S B AR T G TR B, R A0 i KRR S b
BB A B XU RRAE 5 7R o SR TR
S5EEMAREEARML, ERREHEARE
AT RBERINT, A S EE, RNZ IR A5
BYSZIE AR G b O B £ il B XU R 25 3 ot JoT 5
FF o WA IR B B A TR R 2 R R K 24 0.01~
1.00 m 11 HE @ K 5 KASAE W, 38 B2/ T I ROCR |
R I TR A T — R I A R R
Tang*k I 28 b i B B2 AR b 31049 X 1y 18] 7T 7E 38
CTHHEfE 6 N, HEEW S — AT #2572
W 1528 THOMIA—Zhk: | 5 G b 3 Gk
Ll , FEI S BT 0 1 BRI R R R T A B R
PR A 38 1 44 47 i 300~1 000 MPa £ 48 5 7K
FE A58 i op 00 B2 0 A0 M AR | BB A T el AR
TGS 520 DNA Z 61, il TR E s
TS AR T K, L ARTE T 2 5 138 35 A%
O3 FUBCE R AR B T IR SEOE S R T, R
JH R o T e PR A B, il 5 5 22 RR 3 1 o A DA
W, B IR R B TR T A R
TR 1) 5 T A Ak, 3 e IR A i R £ 4
AET, AR B BSURPY 208 W BOR A A 204
T 2R TRT ST ()t e A% RS | 7 B K PR B B R 7 £
i B IR A B TR S SR KB, Caraveo 455
¢ WY P T A A A 2 B LS e R e A )
TP, i TR R A B R R B b ARy s e ki
FL 37 2% DA B AR 2 R D VR R ] 7 A W e T DA
e Ik e A 25 1 R 37 1 AR A A R A 1
HL ., B P T T T B BE 2 1 5T AR B
220 B L, LA 358 o 40 6 1 3 375 1 1 5 PN 0
it T AN SRR R AR RCR
F,EEGE TN ARAE RS R S A
a3, 2 R AR T VK ol S R R AT
JHERA- AR BRI AE K 2 d, HLAh R OC B ERRIL, 58
HE R R 2 3 e £ o A R A L S AR T T g
ST IR RS A W K 5y - 45 44 BELAS 48 AR 1 E
AR B By, DT ) SR KR, DLk 2 B RS

PR | GBS BRI H S, Anellis S5PUR &
TUI R AR 45 kGy M FH 4R IR 7E 21 °C
1 38 C T T 2 4 I HBCE AN /(B 5 51N 6.8
6.2, SRINT, 4 HE AL HH AT E 23 X4 i 7= A2 N R
M), G A<, R T b 50 A RE R AIG, B T A Ak 1
SRR IR S H TN THE AR A ik K
A DL R At A N 0 390 A A Bl TR R R
%[58—59]0

23.1.3  TEEOR  S5EABRA A A R A
ZRRAY S, it TR T2 B R
H K A3, R — R R 5 T MR, SR TR T
PR R SR A R T AR A T K R e A2 e i T
AR Z —  SHERBKERMIL, GTHEBT
Il /D BB IOV R T AR T B K G R
FETE 19%~4% , 25 4 fili I nT BH 480 BE VT 1 5 B b £ 2
WRL, B S A AT GR 10 4 FERRSE RSO,
A A B R, RIZSRIR R T L IR
Rl TC AR EREAE 25 45, eAh, il ad T ad 8 2
BRSO R8BS 2 FLA5#, DTS2 B R
TR A KO 33O R i AR e LA R R R L A
SHVE 22 R AR B ORI anRT
INAE A2 T ARG - O M- R R AS TR A 37
CF R ERfE 6~9 ™, Hy=WiE Kk 1:
3, X K S M, BT AT R A 2 B
A [ B R T 5 1 7 IR AN R R TR
e — S Jm B, ARG, REAE AR A 48
B o I, ATHE T IMF (9 T8 R | IMF 765
T HA R R v If e R R R (|
TR ), DR eV 2 B L 5] ) B
BRI E & E IR IMF, &S 1F 0 ROK A4 B
PRIME 15 0 T 5 %) SRR DR B e e 20 o, LAl o 2
MR B RILAR MR T, 5 50 ¢ &5 kRE 2y
H 975.30~1 046.46 k] .

2314 BEGHER  BURBOR ISR B B R
ZeaE I AL B 8 T 2 AR (18 “CLAR )
TR A A R R UK A A T TR B A I £
MG T T 1835, WAMNAA R R
SRS SRR R O ORI B IR T RCE AR K s D
WL, RESE I Y B, IR B AL
o M LG T 2R R AL B SR N T (o ek b 5 ot
e KUK di Az s, 3k G 78 A0 R B 7 A 5 R K



64 hoE B

M

2024 “F-55 5 H)

A AR, T T RS R 200 MO 45 H Ak R ki 20 7K 23 S A
TR o BEAN  FE g T 2, JRURHE ¥ 1R
B A P B I R, A TR R A AR
ARG IR R A — IR AR )™ il AR
FEXFHRS o AL, R B i B s v R R
B, 128 i I DR B AS 250 55 o, A T VR i ) s i R
RS A R AR AR R R L R BB R
2.3.1.5 EBUBIREER A ROR RE SRR AR
L E A AL AR B A 3l g B EEOR 9, OB D/
IEN R SRR ol e o G N L 7B I e S D
o B BT, G Gk R RE I £ ) Y R A

AR SN 6] N B ) TR TR SO e A, R
il BB 5 e A, I BE R 5 AW A A il AR
JEL IS [] P9 B AR SOM)  Ts 4 e i R
3 TAAR ) Sun SFIR I GOk B SR AR BEE B
K FEIEZE RIS [RDRLAR (9 ) 300 R AL 27 i
OITRFE IS, SR, BEAE TS AR Y Ik
/N R A SRR RE T AN W 5k, DA AT R
wmr TR RE R AR IE T 2%, Zhang 5l
b OB BB R Ab B Bk, A3 T AR R BE
ReKREI 45, 4 B0 i 2 Bt R B R4 A9 B4
PERE AP IEE

F1 FREBERBRARBML GRS

Table 1 Advantages and disadvantages for different types of preservation techniques
PR AR KA (A Bk
FHFHA P W AE R E B, ROE SR AF HEMmARH G RAFREK AT
%
o 4 B 4 32 BF ) A2, iR E B AR TR AR mARY A, HBER, EESF
H B I o A b G Rk
A % R By AL REFERGRR TR, G FESELEMFL FFR SHHERS
A e BRI O, KRR MRAAE AREER TS
2
L & P e, B BRAE AR F A RS LN RK AT RT R
5 AR R, FE AW, RER T iRRRZE LR
KGR
BERTEGHERK THRERLZGTAFRNA, vhe RELETHRS LEZE)
BABLHE REBRA, RARE 4L
SR SN FENRB,ZFAHAMR, RBFRT AEZRRS,TEM, HEALFLTES P
e A ek A BB TEERTED
TR A R bR TR & F o AR FRAT, AKRRAT R e TR B AR R AR G
Jr K
il o N DR ERRE TAARES FHRRARRILAN, Kb R IR
R il
RAHA & AKR MM R B A, THRRB R FA4Eh ARBRL, EE - RBEEANE
M Wk Fo 8 I AR R AR X, R ARG
A A A B WA ey E AR AR B B RS R A, BN AESR
BT G Z AR a
232 A MR EEmERELSEE 2321 HHREREAR HAT, WEZRAGRK

PR E AN TR A B A AR B R T AR 4
B RS2 AN RS Y TS B SR R R
SR, PR AR R B A AR A I I AR BT
BT Bl R O B s A i O
Tifilife , AP X B iR A9k EoR
(ORNCINE g L 1N D

WO TS ES, X P 2R3
A, AN 4 252 6 R (SR TR/ R Ik e /40 /2R
W) SRR A (TR /50 56 3R T e/ %
PR ) 2, ELAT EL B e, T e 3L S5 R A BB AT 3L
TEFEMNE & MIFER R, 7 37.7 CHI
0% FH X 1B B 2 F T, BIED SR 1 R PR IR K T



24 4 S5

REFRES T LIIRYG B AR 65

PR T 3k 2.8 AN A1 F i B RR 4% 4 4 0 4
MATS 4b B () 7= & 0] 78 50 CF fifi /7 K 35 2.8 4~
A, 5 & RASH H 3 80 5 BH R 4% 19 PE RE T 4r 3
G MATS S48 5™, Zwart SF0FSE T F KD |
A AT VU 26 T = S B I e e 1, T
4 e AR SR FHER A e, = SCfoR e
2t 880 d 1Y Kz 4 oY RS, HR G B BN i A B
7.453x10* kGy, #RIM, Uit K A 700 8 9 & 53 30
o) 375 75 B0 11 i B R R AIG, X R B AR T AN
T ol 2 ] A RS A b BRI T B A R
IR AE , e E B R TR NE

2322 HiAuAEER IR, YUOKRMEER
ai PV A ARG R USRS & L k2 R
A SR B S AN AR IR R
vt U5t JOT ) S ) A B 4 DR D £
HIR 18 A A0 25 BB N il 7, 400K Tio, & —
FROGHEALT X2 Ah BAT — i R VE | e 6%
B 12 b s A AL, ELX AR A — i Al 1
900k Sio, 25 £ 5L, LR E btk ke,
A TE AL RE B R R T B — 2 B8 1 9K T, B
AN B AR VE T, B A0 K R U A 5T B AN
WIIR A, BT 0 40 DK A R S R £ o I
) 22 4 i O R XU o B L T A S R B, Pl
P A 2 IR 4 DK A 26 R 1) BT B S TR 2 —
G S Y IR C X /N3 B - & S BT
A0 27 4R 2545, Bl DA mT &k s ), il R 4 [
TE JCEL A DO 2R 28 4 R — 5 B ) a2 R
R GEAL TR LY, AT B PR AL BB AT DL B 4%
B A GRS R B 5w b T X
AR B B0 T 5

233 EBIEMAEAR  RRRCE IR ST H WL
SR RRBR R RRR IR B LA A BERY SRR SR, AR
M0, 4RI B8 VR 1 57 23 WAl A B3 114 A B A
S LN OIS - [ I (1h-A TR e //EOE PN =R I MR
WM, DT 3 BURE IR PR B AR M B H 7 7K 136
B IR R AAT J U AT PR A A Y T
WA AR R R B BRBE AIUT 55 o i 2 . K WAL TR
T EREE N A9 A HEHUIR R 2R o0 3 m , HLAR B
. SEIEAFEALL, TN E & AR E A
SN [0 & A /T E - W S S R e
PR AE R R LK e, DA S e AR A

K B R E R AR C, [FIBT R TR A R 4R A
F A BT 2R DL KA T R AE AR LR X
FEVRN 32 1k 5 X THE A B8 A FEW LA DL E SR
i DU) 2 b 7 75 i 2 ik e 1 000 0 2 11 T 4 3R AR
AR AR ML N 5175 #h 78 R 8 A 45 5 B RITR g A
DA A FEAR HE A A B R R, R RIEE &
Tl BRAF ) 0T L N, A R i M )
Ao

233.1 HREN TR A M ARERME
it A R — A B2 R T I, H R
H b2 48 D Re i M o i A R R B, ™
AR I B 7 i R RS MR R AT X TR
b FREER IR VR N Y, 4 2 A 25 R 2I e i 45
A YTE D) AL TR R G W gk R T, 7R W
) TR A A 58 v B s R D v R FH RO G M
it g PR LR B N R FAE Y [
B HA EFRUIRe M T, W 2 kb, v L
AN 35 T H K PE IR E M, A AR AR 1 B
o] FE 7K 7 Al 38 R S o A 0 R A 0 B R
PRAE R B D RE , AT [R] B A 22 R i 4 1k 22 4 i
PR B IR R E M, IR TARYE pH (HAE N R
P RHGH . UL, P AR G i R R IR IR BT T
S IR I T SRS e B B (R I A TR
2332 3DATERHLAR  JEAEE 3D B ATERFR
AWK 8, 7R et b AR g R B b (R R AR
BARE A=) &, LBAYEAR | i AL A0 it
ZAF (R BB AME A5 ) T A T, 3D AT Ep
ML RIGAL B T, f 125 [ 3R B8 A
VERR OB . 25 B TR 2 AR G AT R
SEMARGEIT R T B n] LRI AR IE X
fittfe , BB S AT A, BB A% 3G Jn ™ i i 2 £k | 4
K= mh ORI, A T A AL S SR A
ek, 3D B ATERE R B 1R 2 0% 4045 6
MR N TSR TERR AR B T HIERE &, SR, H
T, 3D TERH RTESTERAS FE | R FIR L 26 55
T3 TATHAFAE — 2L Jry BRAETS At 3D 4T BN 7R R34
B A N AR PRI K

3 FEMR & T IR B Pk
3.1 ATl EMRES
Fe I J A KA I R Al AR, 7R



66 hoE

M

2024 “F-55 5 H)

FE AR RS PR A R BRI A A
FRRp IR T, AR B WOk B0 8 R OR A AR
AL PRS2 S 22 2 R AR R, TERR RN R F
MZMNRMZIE T, &AL AR A2
JBL, 35 IR UL O M 2 3 A5 A DL, B2 W R ol £ i S
AR LR TR DAL AR fi e Ao
B B M e 55 TR R AL R, R R Al
ity 7l B EE RO S, 45 D RE T P B IR S I
FEOREE | XU (R B A0SR 2 A A DT AT ST . H
T, 5 T4 M il B BRI SIS A 42T A 5808,
iz B BaEr s i, £ ERE L
W29 TR R A AL R . AR T
by BE 2 i o I v A5 RO R R o A b AN,
A ot D R A e R O B o S A S A 4
B 5 IR 25 1 e e TR SR R i A PR A 52 01
LR G YT I RE A P R DA 4 R R IR T
BB i B RS 4 LR, LR PR R
FERR A T BB BCEL ol Db B B B2 ) 5 R ARl
NBEE IR T BB B8 2108 77 0 RE e U R ek
5 RRIRAE L AN RERE SR R RE | 2 DA, £ 2 BRI
TN D BE W B T DY R A A R ERE I
AW T B D RE AL, e ) TR B 05 LR ik
A 5 (BRI J25E ) = FURIAR IO 0 B TR 142 40 K o3
FAILH AT 5 o IR PS5 L E TN 1 1) 2H 45 4 BT
PEASPE AL | 2% (] 55 AR SR R PR R
3.2 HMEAEFUMTFRATRE

FERb R AN TG R A, T
ZREME . BRSSOV, DR A P8 S
P R A B RN St A BT AT RR T 22 3%
BN GBEAXE THRERE R S 2R | 7 i g
1 FITAE 7 AR R AR LA B B 5 S, A, FR I e
By KBETETT B e, B ORI B
FEAR TAFEREN, HA L A R R il F
FEFRH LSS B AA AR [ Z A A
KPP H 22 3% B R SRR 1 BEAR T R Al
AL BE EARA R, X BERIIT ST AT H AR T &
Y BN URTE , SRR A AR 20 TR
A R o BT AGE B 2N A A AR R ATLTE
R HME LIRS 14, X R 1 Ak AL Y
FHFEA R . T AL &3 B 53R ER
O RR e M A AT RGEET ST, A A RE

TS, i Z HAT A AP 5 RS 8
A7l B A K e G A,
33 HMRERBIEEAFEL

W 5 Al £ B S S Ak, R AR IR
HR A A TR A R IR R A D TR T SR
TR A [ i R R B 22 S Ak
RERED G, A RE S G b e SO, R e A
LA R RES L A 5T TAE N B A
AE B FVE IR WOK (AR DI RESZ 3 ™ W BB LE IR
AN XU e (8 25 D7 TS A AR R B3R T 25 [0, R
SR LM 7 il AR 22 S AR R RS TE RE i B
FETR MEEE KR IIRE R W R ML
FEA RS, LR AR B R S X — H
PREA AR 2 — , 7 ZBURF Al AL WESE T
FIAE 2225 T YA B AFIHE)™ 50 £ i B 4
JOE R 3 R R PR N IR SR, R IR AL 3R T T
MREFSR, A AEOR I HEAE FR A5 BRIk
TIRERLr , WRIEE 280, 2™ T 5, A0 A
filf 25 0F AN DR U A5, O A8 RE IO 7 R, DA PR3
AT ) 8 P AP TC A B A 7, AR R ST
WA GE R, P85 G N TR RRH R #EAT
S 23 B Az A, D0 P R 128 1 5 4 i i Oy 5K
i v B P R M P L e A L BT R
AR, A BB 2 18] SCHR AL, Ot SR

A 0324
34 HFHAEREXZEZEEIMANGELTE
FEl B A 36 A SR A RS DR Y A7 52 BRI

J VR ) | 1 B RS Y A R R, AT
BB TG EZE, RERh RN 2
0 18Ry T 3 DGR R PR R R AR v Y A
SEFNGER Rl K R KT 1 E R IR &
A JTORER . Bl R £ T 3 B R R
AR R, A N A TR R R o SRR
FLAG A G S ™, HAT, o E SRR AR DGR
(Rl S ER G ST 7o ol =S I v e e SRy | K
PRifE) (GB 2760—2014) (%< HH B K0 241 ) (GB/
T 36750—2018) , { b 2 ¥ B¢ 73 2 K % 7% ) (GB/T
38565—2020), 2023 4 5 H , B Ji b E AP 5
FEAL Rl A K R S R AR R A e T
DL“RibA BIHT | il o [ 320, R o [ AR e
il & R HLE | H bR R AR R e T 3R



24 4 S5

HE AR T LIRS KA Y 67

FEL R o 2 it S8 ST FRLAS BH AR 9 [ A, SR T, 284
e [ 30 BEAT R BT i 0 B ARR o, i 5 1 E AR G
SO, A St e AR b s SC SRR DA R R
i 2277 I A AR TP A BARRE RIS

4 HFHEmrlRREREDR
41 MREMBIEMREFRAF LA

e [ R A 2 =ML A T A R B B, A
R b ah B DUBUKE AL R TR BB LA
PR A A 2R TR e i o 2, RBILEY
ol B il (45 7 45 K B0 A o L BR 5T B X PR AN 6
[l — 28 91 ) e b £ A L5 5 IO T 22 R AS TR 4k
PRET N2 S AL AR B T S A SR T i
RE A5, BRIS AR A AR B = AR KR P dh
Pl R R A ) SO AL B . TR
ol B i 2P PR 85 HAT AR A A2 20 0, IR AR
PR A AR AR b T R AR AL AR FR
PRI, e Pl £ T e 5 A 5 TR 32 00 28 BRAR IR T
f1% ik A7F 50 R AR G SR B B R A A R LR
Ko PR L Tl A IR R I 2 2 A | G
P2 T B RO E IR R, IR SER N Y T fE
P75 A BRALRE . JT I 2224 B3 LI 2R AT
S A R ED PRl A S TR B R Y
St WA F R RS B IRR 25 1 R I T
LR, N EE GBS BT TR AL g b R G
SIACEFREL G, T A A KSR D RE A
TR BNRRIRIE E ROCR o AN, NRTERR IR BRI 52 1
T B R T MR E RBEANL, FEm
SR XU SR RN B~ ST B A ST 9, S B R g Y
Pie 77 55 B i i T T 20 5 A DI BE B X R R B
BB N, T AR R R IR AL DAY AN
JRUR B A5l £

FE R a7 Ml B A R BRI AT RE L BT AR AN
WS T SCHE L ARE TR E R R BB BLY
KB, LA 3 AT LA J7 T T FE T AR
TFR B 1) 30 3 55 B AR IR 5 T 4 77 3
AL GEBA e BT, LA s g il B ORI TR
Z WK | R AR SR T L
(R4S & I e Bl v R 0 D e B K b S PR
Vo UR T M R TS B bk vh LS RN B B M, 2)
TN i B AR A G B A B 88 LR 7 e (0 2 7 B A

FERbE AN Tt B f i A, ALdE 3D FTERRLAR |
AT 3D ATERAE W S K A5 He R IR 2 T4
AR VR EBE WM TEA SRR AR 1]
A W R AR S 3 o B TH 3l e e 46,
TR E SN TR R T AR
AR, T R RRIRE R S 20 B AL A OR AR AR
YEMP N B4R AL R BT A 3 SR T R ATk T
i, DU REE S AR B K AR R B A . 3) nE
FERDE A Dy fig D 2 0 ) A SRR S A O BEB R B
S, BRI W R I TR AL S5 A W e AR T
FEINT FRER IR 2 i R Dy fig R 5 A
PEAS LA E ST DU RE P AR R A 5 Ao X T g
A YIREH TR M E RS, MR IR K o
TR R IR R, $ETH TR I BT T SR
FIHZE . 4) hnsi e Fh g2 A 2 B ORE I BiF 5 5 i
IR e N TR S (A = s 8 F A € o
TR LR | AT A ) A A 2 R ot i B 1) e A
N A0, 25 257 M RHRI R, FH B AR (9 F &, e R 2
AL AN PRy BR T AR e ke T =X, AL MR R
BRI THGAT B TR Bl 28 A R
2T, PREERERE L REAE RE R IR B T AR AR
4 e oL E AN
42 FEHMERMIHFER

HTREAE s A N 2 EtE, AR FE
JOBHR R A | R 6 A 0 A e R 2
HAEZE N, 2022 4F4 W4 1R, 2] 357
SO R & AR AWl A B
YAk EHEAT, BRIEXTOREY
WL B PHETE , h oR ok £ i 7 Ml A i e i A
T g, W2 ol B YL IR RARAS K AE
BHE B RURE R R AR 75 2N B s AR
A BEEIEES . ARE M IR &
J1, s PRI A A A . B, 3 E
b BB B IR IR Aok H 2l R, R ok A
— 25 iR AR P R X I SR ) B AR )
WHESE A WERE R A SRR W B AT AR Sy A
B RS R R R R EORESS R
MER TREAMEMED AR T, AT
B BRSO RO L Ay, RRB LR R4S Fh
BT A AR, b B B R Tl AR
ARV CO, N T A TER, ZE &M



68 hoE

M

2024 “F-55 5 H)

T IR R TR A S — SR
43 FHEAEMLMIIELER

EERA R AR R 5 | AR > BRI S
R 2255, P T 3 E SRR A 09 4 R B8 A8 A
THTTER, Afese et O A R fh il =l my
K, LIS Dy AR 87 7 R AR A DL R
PR e B 7 45 v E A W R 40 O 2, TR A R
ARG ER TRIREE IR T RO, T R
O R B R XU i B s e,
I, Ao £ LA R KU SE A PR
AR TT 18 AR b PR B AR B8 R0 D
T s S e MR ot R RE SE B - £, ARSI
B BOH AR S ECTT, JFE I B AR R SR
BEAT R REALIN T, £ Al 3 b ) 3 B A G T LS B
Xt B ity B T g AR AR, R 2 R — R R AT
IR E I RO, WK H—E O e P e
lia) R A F0 A T 80 2 e A G RS, K
JERLH 3D FTERECA il 45 #1127 A A A0
ROR ™ fly, BEAD T T U075 BB 3R IR, KT 2 i
TSN AT e HE AL b — 2P T R
sty i O A O AR B R L B KU TG 5 R 4 e i A2
WF9E, DA B PR dh UK B9 47 28008 F 3 T )
M.

R BB B A BE N T AL TR R BRI
AT 28 S T 20, R R e i i R AT, 7 i
4 BE i (R 20 FVH FRIC LU AEAE [l RV e 2 A o
LS A R A PR RE B ANE IR Y EEACH R
Joi, ARSROT R AR i B BT TR AR AL
JORG PR T T B 0K, A BN 9 R R A Y 3
P AR S 35 5 SR R APl 7R R 2
JoHR: 22 A 1 RIS, 4 DA SRR Y 7 i) < UK L, A
WAL R AR BT M AR SO TAE AP
RE TR R CEIRILAL I RESR AL KUK 3 12 25
7 T HRAS B S, LS BURE i 2 o o i o R AR
ME R RBUR AL R AR - A, RIS % [
SMEERNED D7 BT 5 2 RO T R A g 1
P B2 3 BRI B AR | IS R B R AR i
[ FiF 57 R A RO A9 1B SCAR AR B~ 488, 5 4
MRS P AR SO A, IR S TR
PR TSR AT B R £ SR D PR R, S BLAR e
AT P E AL S R 2 AR

44 BEHMELRIRELER

T [ 7 R A £ it A S v R A R R A o
A THRER B, BRI T R E R A
K&, P 75 ZE A d R S 50 1 R R
DA G 56 N 4 43 20 7 i i E AR MEAR R
P R B R A, i [ R AR
TV A8 B PR [R] M e bt 4 S — IS T )
PRAVEME ANHERY B, H BT o 22 4 TV F i R 225K
Pl A0 B i SO A HOR AR i PR B N S
BUT A S R B 5 B A R GRS W™
R AR U A S B S o AR T R R,
J6 , VIR S HE G, WA T 37 v AR 0] 4038 B S
B P A oMl ) & R SORE 6 T T AL 8 $0 B8 ™ 1) £
NN B 1 B O A 7 e i = 1 O o | 4l =
B BE 7 FI 2 15 2 AR R B AT o vk, T D
REEPE N T AR S L R VAN S
[ R VANE 2 33 A S T L NED O N e -
BRbRAE B AR R B 5 A2 7= 1 58 B 7 Ik % | e KRR
FERR] S R A R, AN X TR ]
VEME AR EE B RER AR HE , 7E4% BRI 38 AT oK
R EL A T B a2 AR X i Rk Zh RE
T 2 L PHAT R R A Ml B 2 P 1 P AR 1 TR B
B X R Al AR T 24 77 1) 7 i I 2 S A I ) R
SRR AR AE, PR RERD N FETE R IR IR T Y
K ERE T Ah FE . A T LAA) FH A RR 24 RN |
N TR B0 il 3 S A v B A AR XHRE R &
i JEURE 3 PR A2 A XURR PR R S AR 7 B A
TR T AR AL AT W, ST R DR A T
WA R D KX B 2R RS, S
U8 Sk 3 2 g A i R AT 4R

2 % X #

(1] SRR, W, EOKSF. Bk w30 45005 1) 45 vk
Hr[T]. 428, 2012(6): 56-59.
YUE H H, XIE T, XIA S P. Analysis of the
quartermaster service during the spring and autumn
and the Warring States periods[J]. Military History,
2012(6): 56-59.

[2] AFE, SEME, EH . v E R TIm D EOR
& JEIVIR[T). ZEBESE, 2012, 26(4): 32-35.
LI X S, DANG Y, WANG Y L. Chinese beef jerky



24 4 S5

REFRES T LIIRYG B AR 69

[10]

[12]

processing technology and industry development sta-
tus[J]. Meat Research, 2012, 26(4). 32-35.

FOF, REA, ik PR ZE PR SO i B R
] AL, 2011(5): 36-40.
YU J P, SU X S, HUANG J. The evolution of the
catering culture of the Chinese army [J]. Military
History, 2011(5): 36-40.
HOF. A AME AR G R E T, 2023(9) .
98-100, 107.
QING Y. Military rations through times[J]. Innovation
World Weekly, 2023(9): 98-100, 107.
NS, XU TR BFECE Ol AR FRER A,
2004(7) . 46.
SUN L H, LIU S S. Field rations through times|J].
Global Military, 2004(7): 46.
T, Sk A IR R R X (] B
HEmBETL, 2001, 27(2): 58-61.
YU X H. History, present status and development
countermeasure on canned foods[J]. Food and Fer-
mentation Industries, 2001, 27(2): 58-61.
2%, L. BE A R RN 2R T,
2015(5): 12-15.
LI Z Y, JIANG L X. Research on development of
canned food[J]. Meat Industry, 2015(5). 12-15.
WAL, RE WAL RNICRA R R RES
Mg, 2003(S1). 16-19.
JIANG Z H, WU Y. Development and the status on
the food of the noodles[]J]. Cereals & Oils, 2003
(S1): 16-19.
BNET. HARB ROCR A8 B A S R s ] T
¥, 2019(21): 35-37.
LIANG H X. Summary and inspiration of Japan’s
disaster prevention and reduction experience[]]. Chi-
na Journal of Disaster Reduction, 2019(21). 35-37.
INERE, EE, AR, AR IR
mrsE[)]. BARHE R Tk, 2021, 35(2): 35-39.
SUN C N, WANG H T, CHU Y P. Characteristics
and market prospects of emergency food[J]. Modern
Flour Milling Industry, 2021, 35(2): 35-39.
s, . R E A B R R R RS kR
JrEl[J]. e EEE, 2007, 28(10): 582-585.
YANG M D, QU T X. Review on development sit-
uation and research direction of Chinese military
food[J]. Food Science, 2007, 28(10). 582-585.
AR R, SRV, el R, S — Rl 0% o B ik
PR Ui Uk K Bl A B A A A 1 T BUE (). B S

[14]

[15]

[16]

[17]

(18]

[19]

(20]

[21]

KT, 2002, 28(7): 50-53.
HAO L M, GUO C J, HE J F, et al. Intervention
of physiological and biochemical changes of swim-
ming rats by an ant—ifatigue drink[J]. Food and Fer-
mentation Industries, 2002, 28(7). 50-53.
AR, RK—, SThfl, 5. Prots s el e
mn ()] SR AR AR, 2010(3): 1-6.
HAO L M, WU T Y, JIA S R, et al. Research
advances in anti—hypoxia high energy field food[J].
Journal of High Altitude Medicine, 2010(3): 1-6.
AVRAHAM Y, HAO S, MENDELSON S,

Tyrosine improves appetite, cognition, and exercise

et al.

tolerance in activity anorexial|J]. Medicine and Sci-
ence in Sports and Exercise, 2001, 33(12): 2104-
2110.

VENIR E, TORRE M D, STECCHINI M L, et al.
Preparation of freeze—dried yoghurt as a space food
[J]. Journal of Food Engineering, 2007 (80): 402-
407.

MCMAHON T, NEWMAN D G. Caffeine chewing
gum as an in —flight countermeasure to fatigue [J].
Aviation, Space, and Environmental Medicine,
2011, 82(4): 490-491.

TBFNE, e, FRVL, . EA Mg 4id R
U198 OREXT P R BB AR 4 4R T R LRI ). '
w5 R BT, 2002, 28(4): 53-55.

HAO L M, HE J F, GUO C J, et al. Protection
against heat stress by a drink of minerals and vita-
mins in rats and its mechanism[J]. Food and Fer-
mentation Industries, 2002, 28(4). 53-55.

Emn. BMERS TAM] bt b5 Tk il
#, 2008 148-196.

WANG L Q. Food nutrition and hygiene[M]. Beijing:
Chemical Industry Press, 2008:. 148-196.

FRA, Kb EAEFRAM] Jent: A Tl i
M, 2009. 125-136.

LI F L, ZHANG Z. Food nutrition 2009 [M]. Bei-
jing: Chemical Industry Press, 2009: 125-136.
KT, . ERHE N TR SR OIS
W] N RF R4, 2013, 30(2): 53-54.
GAO Y N, BAI J J. Current diet and nutrition of
geophysical prospecting staff and the proposals [J].
Culinary Science Journal of Yangzhou University,
2013, 30(2): 53-54.

R, FH, S8, WKL R RS AR
HRO 2 5% 15 97 47 00 36T, Ao HE 08 300 5 0 2 T A1 KL



70 OE A IR 2024 4E55 5 1]
2024, 22(1): 37-41. terations in adaptive immunity persist during long—
WU D H, YUAN W, JIN M C, et al. Occupational duration spaceflight[J]. NPJ Microgravity, 2015 (1):
exposure and protective countermeasures for liquid 15013.
propellant warehouse keepers[J]. Chemical Propellants [30] WATKINS P, HUGHES J, GAMAGE T V, et al.
& Polymeric Materials, 2024, 22(1). 37-41. Long term food stability for extended space mis-
[22] &5 I, BREE, WOROE, 5. miRNA 5 546 5 By sions: A review [J]. Life Sciences in Space Re-
PoIaR A IS RET]. A AR 2020, 41(15): search, 2022(32): 79-95.
295-300. [31] BYCHKOV A, RESHETNIKOVA A, RESHET-
LU J K, CHEN P, CAO N N, et al. Recent ad- NIKOVA P, et al. The current state and future
vances in miRNA and functional foods against ioniz- trends of space nutrition from a perspective of astro-
ing radiation[J]. Food Science, 2020, 41 (15): nauts” physiology[J]. International Journal of Gastron-
295-300. omy and Food Science, 2021(24): 100324.
[23] kR, soARAR, BESEm, 5. S H T il Y 0 [32] SMITH S M, MCCOY T, GAZDA D, et al. Space
W Bt A ML K 2B Dy RE WO T 98 1 S [J/OL). & Tl flight calcium: Implications for astronaut health,
B 4%, (2024 -01-05)[2024 04 -22]. https://doi.org/ spacecraft operations, and earth[]J]. Nutrients, 2012,
10.13386/}.issn1002-0306.2023090264. 4(12): 2047-2068.
YAO P, SHI L. W, FAN X R, et al. Research [33] YADAV G P, KUMAR D, DALBHAGAT C G, et
progress on absorption and transformation mechanism al. A comprehensive review on instant rice: Prepa-
and biological function of selenium—enriched edible ration methodology, characterization, and quality at-
fungi[J/OL]. Science and Technology of Food Indus- tributes [J]. Food Chemistry Advances, 2024 (4):
try, (2024-01-05)[2024-04-22]. https://doi.org/10. 100581.
13386/}.issn1002-0306.2023090264. [34] CREWS C, CASTLE L. A review of the occur-
[24] XIJFAE, ToRZE. B EFRFEM] dba. P EE2E rence, formation and analysis of furan in heat—pro-
AR M AL, 2013; 98-114. cessed foods[J]. Trends in Food Science & Technol-
LIU K H, WANG R R. Food nutrition[M]. Beijing: ogy, 2007, 18(7). 365-372.
China Science and Technology Press, 2013: 98 - [35] hocHy, we/bdn, MR R, BRAERE & X4 ke
114. A AERE JT I SZ )], R 4R TR B 2 4 A, 2000,
[25] ELLF. MUARIE ARG &8 SRR B R BRG] P EE 18(3): 167-169.
YEETR, 2014, 20(6): 64-66. MA X H, HUANG S M, YING L M. Effects of
WANG H Y. Discussion on the dietary nutrition se- restricted energy intake on physical fitness and sur
curity problems of ship voyage[]]. Food and Nutrition vivability of soldiers[J]. Journal of Preventive Medicine
in China, 2014, 20(6): 64-66. of Chinese People’s Liberation Army, 2000, 18(3):
[26] TLLF. F LA L B £t G I AL A 13 AF 5 AR 167-169.
[J]. && B, 2010, 31(15): 308-311. [36] e, EHEZE, hCE, AN ARERMNN
WANG H Y. Current state of applications of preser- B A AR 5 2 R ], v AR RE R R A
vation techniques for fruits and vegetables carried 2015, 3(5): 289-291.
onboard vessels[J]. Food Science, 2010, 31 (15): BI X, WANG Z H, SUN W J, et al. Domestic
308-311. and international status quo and progress of modern
[27] TREZ. JEVEME DL RE B E R[] B R emergency rescue food[J]. Chinese Journal of Disaster
2008(12): 379-380. Medicine, 2015, 3(5): 289-291.
ZHANG X. Exploration of dietary nutrition for o- [37] HASNIP S, CREWS C, CASTLE L. Some factors
cean—going crews[J]. Modern Business Trade Indus- affecting the formation of furan in heated foods|J].
try, 2008(12): 379-380. Food Additives and Contaminants Part a—Chemistry
[28] MUNEVAR G. Space exploration and human survival Analysis  Control Exposure & Risk Assessment,
[J]. Space Policy, 2015, 30(4): 197-201. 2006, 23(3): 219-227.

CRUCIAN B, STOWE R P, MEHTA S, et al. Al-

[38] DOUGLAS G L, ZWART S R, SMITH S M. Space



24 4 S5

REFRES T LIIRYG B AR 71

[39]

[40]

[41]

[42]

[43]

[44]

[45]

food for thought: Challenges and considerations for
food and nutrition on exploration missions|J]. Journal
of Nutrition, 2020, 150(9): 2242-2244.

FEOC, PRWRZL, BR, fF. AR G A E
e 7L 3 O R BE ST (]]. Al BeE 2006, 27
(7): 155-158.

GAO H W, CHEN X H, LU X, et al. Study on
lactic bacteria enriched apple pieces prepared with
vacuum impregnation [J]. Food Science, 2006, 27
(7): 155-158.

TAERE, R, FROREE. B R LR VR R
BIJ]. EFRA, 1992, 14(3): 260-265.

NING Z X, ZHAO M M, KUANG R Z. Effects of
fresh vegetables and fruits on nitrite elimination and
antioxidation[J]. Acta Nutrimenta Sinica, 1992, 14
(3): 260-265.

VA, sRAgAE. RIG R AREEHORAT ST BE (). W1 r
A FE, 2018(8): 116-118, 122

XU W, ZHANG ] H. Research advances in preser-
vation technology of postharvest fruits[J]. Hunan A-
gricultural Sciences, 2018(8): 116-118, 122.
BT, W, BRERDY, SF. OB & R a5 IR
5 MAP R <00 557 3 L[], 'R AR, 2013,
34(8): 279-283.

YANG S P, XIE J, QIAN Y F, et al. Preservation
of litchi with composite chitosan coating and modi-
fied atmosphere packaging[J]. Food Science, 2013,
34(8): 279-283.

SRR I IR IR O A 30T AR e A A 2R S0 S (. AR
ML R, 2018, 45(2): 68-72.

ZHANG M K. Effect of preservation treatment on
fruits of Morella rubra ‘DongKui” [J]. Journal of Fu-
jlan Forestry Science and Technology, 2018, 45
(2): 68-72.

BRanAh, i, TOREL 22 3 Ok TR A b B X
O BEROCRBESET]. &R L, 2018, 43(5):
26-30.

WEIL J J, QIAN J, WANG Z M. Effect of silk fi-
broin modified chitosan—cerium composite coating on
tomato preservation|[J]. Food Science and Technology,
2018, 43(5): 26-30.

JrEE AR EOR R 70 TR U R A R R OR
B FE[T]. ZRAOE RS, 2014, 42(16): 5243-
5245.

FANG H F, XUE W. Preservation of chitosan coat-

ing to blueberries under room temperature[J]. Journal

[46]

48]

[49]

[50]

[51]

[52]

[53]

of Anhui Agricultural Sciences, 2014, 42 (16):
5243-5245.

BARBOSA —-CANOVAS G V, MEDINA -MEZA T,
CANDOGAN K, et al. Advanced

crowave assisted thermal sterilization

retorting, mi-
(MATS), and
pressure assisted thermal sterilization ~ (PATS) to
process meat products[J]. Meat Science, 2014, 98
(3): 420-434.

BURME, T, WAFI, U B AN X A
25 RN B RS )] A 2SR S, 2016, 30
(7): 6-10.

GUO X F, WANG Z R, GUO S L, et al. Effect of
high temperature sterilization time on the quality of
roast whole lamb during storage[J|. Meat Research,
2016, 30(7): 6-10.

TANG J. Unlocking potentials of microwaves for food
safety and quality [J]. Journal of Food Science,
2015, 80(8): E1776-E1793.

CONSIDINE K M, KELLY A L, FITZGERALD G
F, et al. High—pressure processing—effects on micro-
bial food safety and food quality[J]. Fems Microbiol-
ogy Letters, 2008, 281(1): 1-9.

R, 2R, VRRE. IR AR BN B G 2 RR R A
FEPER ML), P AR, 2016, 16(8): 140-
148.

REN X, LOU G, SHEN Q. Effect of high—pressure
thermal = sterilization on quality attributes of com-
pound sesame paste[J]. Journal of Chinese Institute
of Food Science and Technology, 2016, 16 (8):
140-148.

B, AR, e, SF. R IR B K
WHR AR M BUEY 22 ER R ). PEE
mhAEdk, 2020, 20(7): 326-336.

FAN L H, HOU F R, MA X B, et al. The appli-
cation of ultrasound and assistant sterilization tech-
nologies in food microbiological control: A reviewl[]].
Journal of Chinese Institute of Food Science and
Technology, 2020, 20(7): 326-336.

CARAVEO O, ALARCON-ROJO A D, RENTERIA
A, et al. Physicochemical and microbiological char-
acteristics of beef treated with high intensity ultra-
sound and stored at 4 “C[J]. Journal of the Science
Food and Agriculture, 2015, 95(12). 2487-2493.
INEH, LA, SR, & Rk R
A6 BE TN R B O R (D). B S R
Tk, 2014, 40(4). 147-154.



72 OE A IR 2024 4E55 5 1]
SUN B X, WANG Y H, FENG X Q, et al. Ad- T, 2016(36): 126.
vances on application of high voltage pulsed electric FENG J Y. Frozen foods and frozen research status
field in fruit and vegetable juice processing and [J]. China Food Safety Magazine, 2016(36): 126.
storage[J]. Food and Fermentation Industries, 2014, [64] FRARAE, W, AU AR T B R R
40(4): 147-154. [J]. WZETk, 2021(8): 1-6.

[54] 2=/, ik, BRZEH, %, & koeh d 3 0 )8 22k ZHANG G S, PAN L. Curent production situation
A TR AR W ESE )] A2, 2019, 33(4). and development trend of quick —frozen conditioning
722-731. food[J]. Meat Industry, 2021(8): 1-6.

LI S, LI C, CHEN A J, et al. Sterilizing effect of [65] WANG W, ZHANG K, LI C, et al. A novel
high—voltage pulsed electric fields on prepared beef biodegradable film from edible mushroom (F. velu-
[J]. Journal of Nuclear Agricultural Sciences, 2019, tipes) by product: Microstructure, mechanical and
33(4). 722-731. barrier properties associated with the fiber morpholo-

[55] FARKAS J, MOHACSI-FARKAS C. History and fu- gylJ]. Innovative Food Science & Emerging Tech-
ture of food irradiation|]J]. Trends in Food Science & nologies, 2018(47). 153-160.

Technology, 2011, 22(2/3). 121-126. [66] LI Y, WANG H, WANG L, et al. Milling of wheat

[56] ANELLIS A, GRECZ N, HUBER D A, et al. Ra- bran: Influence on digestibility, hydrolysis and nu-
diation sterilization of bacon for military feeding[J]. trition properties of bran protein during in wvitro di-
Applied Microbiology, 1965(13): 37-42. gestion[J]. Food Chemistry, 2023, 404 (Part A):

[57] FELICIANO C P. High-dose irradiated food: Cur- 134559.
rent progress, applications, and prospects|[J]. Radia- [67] SUN J, WANG N, WANG C, et al. Effects of su-
tion Physics and Chemistry, 2018(144). 34-36. perfine pulverization technology on the morphology,

[58] KIRKIN C, MITREVSKI B, GUNES G, et al. microstructure, and physicochemical properties of
Combined effects of gamma-irradiation and modified Aptum graveolens L. root[J]. Microscopy Research
atmosphere packaging on quality of some spices|[]]. and Technique, 2022, 85(7): 2455-2466.

Food Chemistry, 2014(154). 255-261. [68] ZHANG Y, ZHANG M, GUO X, et al. Improving

[59] TAKALA P N, SALMIERI S, VU K D, et al. Ef- the adsorption characteristics and antioxidant activity
fects of combined treatments of irradiation and an- of oat bran by superfine grinding[J]. Food Science &
timicrobial coatings on reduction of food pathogens Nutrition, 2023, 11(1). 216-227.
in broccoli florets[J]. Radiation Physics and Chem- [69] BYUN Y, HONG S I, MANGALASSARY S, et al.
istry, 2011, 80(12): 1414-1418. The performance of organic and inorganic coated re-

[60] FAN K, ZHANG M, MUJUMDAR A S. Recent de- tort pouch materials on the shelf life of ready—to—eat
velopments in high efficient freeze —drying of fruits rice products[]J]. LWT-Food Science and Technology,
and vegetables assisted by microwave: A review|]]. 2010, 43(6): 862-866.

Critical Reviews in Food Science and Nutrition, [70] ZHANG H, BHUNIA K, KUANG P, et al. Effects
2019, 59(8): 1357-1366. of oxygen and water vapor transmission rates of

[61] VIJAYA RAO D, RADHAKRISHNA K, JAYATHI- polymeric pouches on oxidative changes of mi-
LAKAN K, et al. Manufacture of freeze —dried crowave —sterilized mashed potato[J]. Food and Bio-
breakfast and dessert foods[J]. Journal of Food Sci- process Technology, 2016, 9(2): 341-351.
ence and Technology, 1994, 31(1): 40-43. [71] ZWART S R, KLOERIS V L, PERCHONOK M H,

[62] VERMEULEN A, DAELMAN J, VAN STEENKISTE et al. Assessment of nutrient stability in foods from
J, et al. Screening of different stress factors and the space food system after long—duration spaceflight
development of growth/no growth models for Zy- on the ISS[J]. Journal of Food Science, 2009, 74
gosaccharomyces rouxii in modified Sabouraud medi- (7): H209-H217.
um, mimicking intermediate moisture foods (IMF)[J]. [72] SHARMA C, DHIMAN R, ROKANA N, et al
Food Microbiology, 2012, 32(2): 389-396. Nanotechnology: An untapped resource for food

[63] HW¥yoT. EAEE M RE AR FRIAHR]]. BERELR packaging [J]. Frontiers in Microbiology, 2017, 8.



24 4 S5

HE AR T LIRS KA Y 73

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

(81]

[82]

1735.

EA, BT, Or RS, S B ALV E AL A RHE
FEAEE[)]. & Tk, 2021, 42(9): 259-263.
WANG L, YAN Y Z, FANG T C, et al. Research
progress of new food packaging materials[]J]. The
Food Industry, 2021, 42(9). 259-263.

PRz &, Eald. T v poR o] S i ke m]
R & R[], EPRIHCAR , 2014(16): 31-33.

CHEN J Z, GE ] Z. Edible packaging materials
lead food packaging development [J].
Printing Technology, 2014(16): 31-33.

VARESE E, CANE P. From space food research

and innovation to immediate advantages for earth

sustainable

eating habits an aerospace — food producer company
case study[J]. British Food Journal, 2017, 119(11):
2448-2461.

POOL H, QUINTANAR D, DE DIOS FIGUEROA
J, et al. Antioxidant effects of quercetin and cate-
chin encapsulated into PLGA nanoparticles[J]. Jour-
nal of Nanomaterials, 2012, 2012. 145380.
INBARAJ B S, CHEN B H. Nanomaterial —based
sensors for detection of foodborne bacterial pathogens
and toxins as well as pork adulteration in meat
products [J]. Journal of Food and Drug Analysis,
2016, 24(1). 15-28.

GUO C, ZHANG M, BHANDARI B. Model build-
ing and slicing in food 3D printing processes: A
review [J]. Comprehensive Reviews in Food Science
and Food Safety, 2019, 18(4): 1052-1069.
PALUMBO M, ATTOLICO G, CAPOZZI V, et al.
Emerging postharvest technologies to enhance the
shelf -life of fruit and vegetables: An overview|[J].
Foods, 2022, 11(23). 3925.

XU C L, SUN R, QIAO X J, et al. Protective ef-
fect of glutamine on intestinal injury and bacterial
community in rats exposed to hypobaric hypoxia en-
vironment[J]. World J Gastroenterol, 2014, 20(16):
4662-4674.

ORI, e KA. 38 BEAT AR HORORNET 0 IK 25 4 11
FEMERG VAN A EETFE, 1998(1):
1-5

HAO L M, LING T D. Military requirements and
design guidelines for U.S. army combat rations and
field feeding equipment[J]. Information on Foreign
Military Supplies, 1998(1): 1-5.

r R, WDE, MR, SF. REZEHERE &S KRR

[83]

(84]

(85]

(86]

(87]

(88]

(89]

[90]

AR ] R AT BT M R R, 2021, 29(1):
204-210.

GAO K, TAN B, WANG L P, et al. Development
status, problems and suggestions of main food for
military use in China[J]. Science and Technology of
grain, Oil and Food, 2021, 29(1): 204-210.
R, B T BN i A b i AL i i A
ZJ]. EFAVFUI5E, 2011, 32(9): 74-75.

WU J, YANG W X. Thinking about the standard
ization of food safety in the army[J]. Military E-
conomic Research, 2011, 32(9). 74-75.
LONG Y, ZHANG M, DEVAHASTIN S,

Progresses technologies  for

et al.
in  processing special
foods with ultra—long shelf life[J]. Critical Reviews in
Food Science and Nutrition, 2022, 62(9). 2355-2374.
T, XRAT, A, AR AT I BUIR S R R R
W JRE[]]. BHE S, 2023, 41(19): 166-176.
NING C, LIU C H, ZHENG L. Research status
and development strategy outlook of emergence food
[J]. Science of Technology Review, 2023, 41(19):
166-176.

2t BOF A EOARTE fL A BT 88T L 5
(] Fi#fade, 2023(12): 27-29.

PENG G Q. Research on innovative application of
digital technology in packaging design[J]. Shanghai
Packaging, 2023(12). 27-29.

kg, AT AERTES LR, BT CREY
WRRAE]. AT a5 H, 2023(34): 10-11.
ZHANG C. The booming development of alternative
protein industry empowers the implementation of the
‘big food concept’ [J]. China Food Safety, 2023
(34): 10-11.

Whost. DI BB gl AR K0 2 i Z FI[N]. KL
%, 2010-08-07(B4).

CHEN L. Instant yeast has been included in the
national emergency food list{N]. Cereal & Oil Market
Newspaper, 2010-08-07(B4).

BIRF, LR, XVHEME, S5 RO HLIE 5 Bk
FRIDL P A AR, 2022, 22(4): 1-13.

LI Z F, KONG H C, LIU Y F,
foods: Opportunity and challenge[J]. Journal of Chi-

et al. Future

nese Institute of Food Science and Technology,
2022, 22(4): 1-13.

KA, FEA, R3E3C, 5. T ER KR
A 3D AT ELHEF2 gk e ()] £ M B, 2024, 45(3):
257-265.



74 E N W 2024 45 5 41

ZHU Y Y, WU H J, ZHU J W, et al. Research [92] FWesr, HRnl. 5T HPREE 22 & E O & & i it

progress of food 3D printing based on starch materi- AR BE Sty B [T b E A A AR AR, 2022,
als[J]. Food Science, 2024, 45(3):. 257-265. 34(6): 1286-1290.

(911 Z=nua, fpfifh, RWw. & F 5 3D & 5 T ENATSE WEI X Y, NIE D K. Some thoughts on the imple-
PER[)]. SREES N, 2023, 23(12): 65-80. mentation of the registration management system of
LI J R, HUAN W W, SONG L L. Research formula foods for special medical purposes[]J]. Chi-
progress of protein food developed by 3D food nese Journal of Food Hygiene, 2022, 34(6):
printing [J]. Storage and Process, 2023, 23 (12): 1286-1290.
65-80.

The Current Status and Future Trends of the Special Food Industry in China

Liang Li"?*, Hao Limin*, Zhao Jinshan*, Zhang Yuyu'?,  Sun Baoguo”
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’Food Laboratory of Zhongyuan, Beijing Technology and Business University, Beijing 100048
*Quartermaster Engineering Technology Research Institute, Systems Engineering Research Institute ,
Academy of Military Sciences, Beijing 100029
*Qingdao Special Food Research Institute, Qingdao 266109, Shandong)

Abstract Special food products cater to the nutritional needs of individuals in specific working conditions and are es-
sential for prompt responses to various emergencies, thereby playing a crucial role in safety preparedness, national stabil-
ity, and public health. In recent years, the special food industry in our country has exhibited robust growth momentum,
characterized by enhanced innovation capabilities and continuous expansion of industrial scale, gradually emerging as a
new focal favored by consumers. This paper reviewed the developmental trajectory and features of special food domestical-
ly and internationally, discussed their significant role in safeguarding the nutritional health of people in unique working
conditions and emergencies. Through a systematic literature review, the basic theory research and technological advance-
ments in the current state of the special food industry were delineated. Finally, the paper summarized the challenges
faced by the special food industry and provided insights into future development trends, aiming to offer guidance for re-
search and industrial development in related fields in China.

Keywords special food; nutrition; function; status of industry; future trends



