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Abstract: With the continuous expansion of the probiotic food market, issues related to product aspects such as strain labeling and the
quantity of viable bacteria have become increasingly prominent. Consequently, the requirements for quality and safety evaluation technologies
of probiotic food have also been increasingly improved. This article introduces the typical QPS (Qualified Presumption of Safety), GRAS
(Generally Recognized as Safe) safety evaluation systems for probiotic strains internationally, as well as the management regulations for
probiotic strains in some countries and international organizations. It also sorts out the requirements for viable bacteria content in probiotic foods
both domestically and internationally, and systematically summarizes the technological development and current technical standards of probiotic
foods in the fields of strain identification, safety evaluation, viable bacteria counting, gastrointestinal tolerance detection, intestinal adhesion
capability detection, and functional evaluation of probiotic foods. The aim is to provide a theoretical foundation for constructing a quality and
safety evaluation system that aligns with the development of the industry.
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1 BRI EEERmNREEEEK

H A B S MEON AR i B Fh 2 2 PR AR S B IRR B 1) 22 A BEA%UGIE. (Qualified Presumption of Safety,
QPS) 1k % EE A AIN 244 (Generally Recognized as Safe, GRAS) 14 %, QPS HIRKI £ 2442 )= (European Food
Safety Authority, EFSA) BHTEFE, WFEMkDZEFHAT . DA RPURR ., BESORIE. &A% 4 DT TIE
02, GRAS HiZE[E £ 52 5 s B4 315 (Food and Drug Administration, FDA) &, “4ii4 [ EINE GRAS
% 28 75 GRAS P g0,

JHRAER, 2 ANE K ARG AT 20 A T e AR HE IR B R R, HIX — 4 IEREE AR AT . HA
SRR E AT REE & SRS FRORE S IR R IO E K, 45 254 B = iV e PR {8 £ (Foods for Specified
Health Uses, FOSHU) L7, AT e A GIEE, HaRE HAYEAES7304 (Ministry of Health and
Welfare, MHLW) FtbEM, Ings K A ssioit 7 T R AR MR I A 518, Hrhmmilse 7 2 amit,
H AR B R AR S B A, MR 25 A B A, A K s e (A,
E[EEfr i 2 4hniEfR) (Food Safety and Standards Authority of India, FSSAD #dE (& fh2c4s ShrtElE) f (fff
B BTN RIS A S RRERES T AR B S DL R A 2 A SRS AR B I R R AR (2022)) PO A i
(PR A AN = SR T . BB T2t EPRALA B2 (International Dairy Federation, IDF)
FERNHES B S I E AR 2 et B S, 0 (kBRI A4 ) B,

WD “ R A A TR R, R (T TR RS A A . (THT &
IBEFP 4 A (AT T2240) LB SR A A ) 2B B A RER R T 25 AR R B, X 44 B AT B U
IR e R 2 e e A TN BT, UTAESR, BEAE SR T AR N, TR 25 A B
S MIHARHEERAE T AW 28 2, (O i SR B R A3 S PPN BORTE S ) (2020 4RO (&
A E S ARE B M PN FERE) GB 31615.2-2025 25 RS kAT, HE— B a e S RE R A
MR R, ORBR AR B R A

2 ERSNEEERMAERESEEK

KFIEHE BN ENbAE, E PR AR A oRH# Y2 (The International Scientific Association for Probiotics
and Prebiotics, ISAPP) MVHEN, 26 2E BRI R BRI IR B RIA S 10° CFU/. 24E FDA A1 EFSA HRBEMEM
SE G (RIS R B AR, AEIE I — R ANEIA O i A A1 i 0 o B A B S, AR BN T Al SR TRk 4R
PR E IR R R T BRI, R e R HHER M R R E A . S BB X T2 A £ i P s
MR ELRATAE 2 57, (A ELR P ST (RFU 9 IS OIS T 10° CFUg (mL)ER 10° CFUM (LR 1 FIE 2).

x1 ESNBOER/AARN THEEERMEE S ENEK
Table 1 Requirements for the viable bacteria content of probiotic foods in some foreign countries/organizations

FIAL BEME FHETER #K
FERYGZARFRESHEY IANBP Y ERHLE)
KA BB A U5 (2018) 10°CFUMY, S FtaFHFIRIE XA PTE A e A M [20]

b B RS, TOAM KIS B 3%

B RIEY R B ARR B AR

mEk PRJR B AE4% 2 A B B 4>10° CFUMY 21

N Ri% 412 (2024) ’ * ? [21]

- R IRANLANE BLEAL (FLTE LS A1 F AT EILY REEIAFEH GG(DSM 33156) 2]
42024 3 A 7 A% 284 %) E W HS100CFUMY, HAb P AR B b A 4
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B 7 B #10° CFUMy

Ak Bk S SLBR H % 46>10° CFU/g;

FIARIE FIARIE R Faik S 5 6/2023 5 B AL ) 23
K Sk e P SUBL % 40>107 CFU/g [23]
#E A A B R0 252 B 69 2 A (2010) RS 7P & B 4£>10° CFU/g [24]
E%A%Mzéﬂév Fatt ) FARFHAA, AARE R BA W (A8 b 9eE aksk
Hi sk ik aloxs S
REABLIREER B Anfd KA @ R A 2 24 ) 7 B 46>10" CFU/mML (g), [25]
243-2003(2024 415 EFR) o .
é\(FAO/\NHO) HAB AR EBH$>10° CFU/ML (g)
2 BN THEFRRRIFRSEMENK
Table 2 Requirements for the viable bacteria content of probiotic foods in China
X AL AR FREFER bk
B4 B ERMER ST IRE FHEME (KAT)
WEME RSP 7 B 4>10° CFU/g (mL 26
¢ ( l/w 5 7% [2005]202 % ) ’ ) g(mb) (2]
@s@@ci\ FAFAE R E3L GB 19302-2025 FLER & B #>10° CFU/g (mL) [27]
i A E RATAE 4o GB 7101-2022 FLERE & B #>10° CFU/g (mL) [28]
BB FATE BB R
= % B #10°CFU/g (mL) [29]
GB 10765-2021
BB ZAE YL R
& B $>10°CFU/g (mL) [30]
GB 10767-2021
A R R R By LS RAB RS . ]
£ H 42>10°CFU/g (mL) [31]
GB 10769-2025
BB RARE FHREF R EE UGS R
- oA 7% 4>10°CFU/g (mL) [32]
18 0] GB 25596-2025
B AR AR SRE S ARG R &E o 6
£ #>10° CFU/g (mL) [33]
] GB 29922-2013
4345 FF GBIT 21732-2008 & 7 HAFLER ) 7% B $>10° CFU/mL [34]
. HA BB FEHH>10" CFU/g;
AR A FHANE DBAT N areT s
o A 20032024 AL FE R RAHNED$>10"CFU/g (mL); [35]
A HH S RAEINEB#>10°CFU/g (ML)
/%#Jr*ﬂ %)TﬁﬁﬂP‘]/%%éLlO“CFU/g,

BeeEHK F K E B4 QB/T 5940-2024 36
sk o ° - RN EH #2108 CFU/g [3e]
AT AL AR

N /?#‘l’*‘ 4%/%%% NEE 101°CFU/g (mL);
£ A E AP 4| A] QB/T 4575-2023 o . [37]
AR AR HR ﬁémuo CFU/g (mL)
. # 4 H 4748 T/ICHC 1014-2024 FRJR AR E B 410" CFU/g (mL) [38]
N
0 A 5 2 B ) T/ICIFST 009-2022 1RJR 2 A 7 B 46>108 CFU/g (mL) [39]

3 ERSEEERMAIIRERETNIRA

31 fAWHEERA

i AL TR S E ARG I BAIBAUS RRERRT, H e ik

SIRNARAL, FERAL, S, R sk

MG IR AS S AN AR BRAE A S e i) (ATt ER AR AP AEM % e 240D » £ Biolog flld- 4 H 3l %58 R4t
[l ti, RAEEEABN H AR,

TESE RIS v, BT IR R R 48 U7 v 04 16S rRNA JEEINF . 24157511408 (Multi-Locus
Sequence Typing, MLST), BIE ¥ Y HE4H B 16S rRNA JEE G TIIT, B J5 5 2 345040 22 4 NCBIL EZBioCloud

HEFTHOXY,  DASSHRE S5t SRR AT

SR, E T G DRI m DRy, VAR X M I T TR A2 JRy PR

Ve, MECLEA AR E. M2 R, MLST Tkl it 2 RFEZIER (140 recA. dnaK. pheS %) it

3


https://news.foodmate.net/tag_2989.html
https://news.foodmate.net/tag_2217.html

MR ERmEE Modern Food Science and Technology 2026, Vol.42, No.8
AFINR, PR S DR A5 R B R BRI TR 3, AT 2 R R T S5 R R AT, SR 28 2 BRI 7T
B H BN M

fikhizk ke Hak (Pulsed Field Gel Electrophoresis, PFGE) . 1A 7% (Ribotyping) « BEALY 14 221 DNA

(Random Amplified Polymorphic DNAs, RAPD) Z&H A& o UL R Y %552 771 . PFGE J& KIFUBLRAT R 2% 1
ARG R B iy — 1, B R DTS BR IS (4o Apal. Ascl. Smal. Xbal) JH k4Lt {k DNA,
I JE T A A P A B A VR 5 i o0 52 A8 I R T 23 B, PRGE T LAY # i K 1Mb [ DNA A B/,
FESMR PFGE XRIL A G INAI W FUFT 3 SRR A R B REAT 0. PFGE 1R NTEEN) 75 R4S,
W ZINAT “abrE” , WEEVEL, SRE, T EEE AT R LI M, SR AR AR
FRRWITK, DL RS Rt B 24 s, Ribotyping 15 F BRI P DB XS 436 A2 DNA 347,
DNA Fr B &5t ko B R A2 20 L, SR )5 PO R iC A B ARE I A8 e #2 1¥) DNA R B, TR U bR 73 1Y
FEPIBSUE. Ribotyping FTEEVERR, H—MAEFEITT T AR T ARG I, A, AR —
SERIRYE, PAUGHEREREAUN 8 MREAS, HLFIEIRE 2 /NS A BEHEAT T — e S R, BRI ANIE PR A (1
frilgst. RAPD s&—FhdET v BB G ISy e, (A B SE R ABNLE 1Y), E(RR KRR
SERZIRYT 1 . Herbel Vi 11277 1k i Eh X 23 it AT B8 « TR PLAT B8 AR FLAT T8 A0 E LT T 7 R I I o
TS T2t AR, (BT E R R, SRR LT PFGERY.

FH R A R A7 ) ) Bk 1| S B8 8 R4 (Clustered Regularly Interspaced Short Palindromic Repeats, CRISPR) K H:
FXEE A (CRISPR-associated proteins, Cas) #J/#iff) CRISPR-Cas Fi A M LL HoAth R Y % 52 1R, CRISPR-Cas 15
ARAEFEFE . SN )25 7 T B RS, (EFERMRIR AR, fEE R RERY, Bl 5 2 Ay 1
ARG, AT AR A I R A B2 A5 9T B CRISPR-Cas 45 &/ 545 54 14 R (Loop-mediated Isothermal
Amplification, LAMP) , FJ{EIEIRZLIF T Ry HE5EFR RNA/DNA, KIESE S 7RG RE M E R R U5, 1 /N
HIV T 58 B BV P J B U2V T T IR e 2P, AT CRISPR-Cas i ARTE 26 AL B % J7 I S A 2 L, (H
A B YR RE I FNEE R DI DI Re,  ZH RS 2 AR B A e S s ) ) S A S

T RFEEA ML ERAR O EREFANF (Whole Genome Sequencing, WGS) A% 0oL 4] MLST

(Core Genome MLST, cgMLST) . 43£ K4 MLST (Whole Genome MLST, wgMLST) FlH%H R £ &1 (Single
Nucleotide Polymorphism, SNP) 2347, X677k /il ik il 7 3+ Bk B A 2L R 415 2, Hp cgMLST
RAEMOIER A, AT SCH PSRRI R woMLST 78 o5 LKL, fehs sl s BLAERR I Bk o LA 1)
EER, RERSAIRIX /)R AL I, BT PFGE %5188 /5%, cgMLST il wgMLST #4558 1 T K41
BRI RIS, 5 wgMLST ML, cgMLST 23K R IR R b, SR BRI
1%, BERSIN R K BB T TR IR B R e BT Bk, BRI S 3 T TR TR 2 ™), SNP 23 dridad
o WA A2 DR 2R e A R ROAZ R 7 SIZBL 70 B AR () S ) o A DR B A 8 1000 P ) 2 B AR v oy e B s f %
SNP Z3Hr AT 7E B MR P A HEIX 4310, Song 25PCL T 4L BRI 2 40 W 7 vk R £ SNP, - 4R
PEIX R SNP Fric it T 28 & SN, (Polymerase Chain Reaction, PCR) 5147, #Eff H.nJ 8 & Hoks 354
TEREMACT RN ERfR SNP /&S RIHERR A —8hE, 75 R As i SEcbnife, R df i/ ME S TE A SNP
2 I ORI B A%, T 35k R 2EL 3 77 V2 AN () S B i 5 S i 22 5, e AR A O S S N R T e 4L A i e »
FELE AIEISE IR, TTREFI RS AT e ST SR,

ERSHREGFEAR M) /AT, 18I 2 3 AN AR P ISR A e R AAE B IR AEE B350, AT B
WU 28 AR TR 575 G R B AR RS DL, R — IS 22 A T 25 2R R . 35 1R 1485 R

AR, i Bh6EE TR R B e 4 M I B SRt e AT R #  J Ta) 2 — o F6ii R (Spectroscopic Typing)
N FH B8 22 1A 2 A B G A R B R AT IS (RS IS (Matrix-Assisted Laser Desorption/lonization Time of Flight
Mass Spectrometry, MALDI-TOF MS) | AT A1 (Fourier Transform Infrared Spectroscopy, FTIR) .
=i (Raman Spectroscopy) , SFERIRISEEHAM L, TR w HARM EF NS T2 e (a
EAR BB SHERID IR REDGERHMTRY, AR T WA % Ao RATs 1 — A B Ay, g
PR S E I R

MALDI-TOF MS HoRMINH, bR BT S E SR EE R 12 HP B . MALDI-TOF MS A E I 1F
WFAEY) CinaE %) SHEVER (0 o-FIE-4-FERNEERR, HCCA) JRE G m/afR b, FEFRIeHo:
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REE IR AE R A B ks SRABKEOE (N0, 337 nm) s&abFEsh, MR- ILas fIHE, Ak
A KRB S SRR, AR (miz) SRR IEs BRI 8] 22 S T i i ] o kA
(IR (miz 2 000~20 000 Da) Sl AdE A (i Bruker () MBT JE. VITEK MS B #2/F) kT, SEol i
THERR K28 o IZAFORAESE E B —TRRRFEIN DT 15 708, BLGEAT A AR 2 FEA HISAMICRR, &I T 85E
2P, FTIR SR 2 LM ERIEIR, 18 DU B KOG R AR IR R AS T, ATREA B 3 5 1 i
IRASFEFF 41T Deidda 25 ORI FTIR X RUBAF R EMIET BRI, FTIR B8IX 5 H S M A i AL T AR 4L
N PFGE. WGS. MLST #TCiE%n M. 8 GHNE R DR S B BN v Beal, kil o1 idRsh. #3h
FEAE, SEILG A T 45 H 0 M M BR 7 iR NIRRT RGO, B AR SR R 5 8 O R
(Surface-Enhanced Raman Spectroscopy, SERS) X} J5AYailE 57O, SERS GG i H AR AI/E 1 43
B SRR B I PR S, g, A RIETS S A mDEER AR, St R RO
ARVET S FUNT B SR LT, XL AR T AL 52 A B B

FERET “HACE” BRGTESE TAET, SRERANTEEiE TR, REZITEAERN KR RRE. N
STt AR A R TARRMERPE 52508, B UCR AR R 5 R B0 GIE R AR S S g . 255E B AMY
Wk TEERARARGWREVE, &5 IZEEHAMK N SH R FE AR BRIV, BALIF e B s
FE, ARITRRFES HER 7 8. FEIATIARHEIA b, RALEEEEL. PCR V. MALDI-TOF MS 504 I
WA TTE . AESRITEE AR B Z Rk, FESEhrRlE i, ROARYE B AR R4 R
ATIR“FHE LA BAR I N S s s B E S e T, S ad A B e iR (R 3) .

% 3 BRI EE L ERRE
Table 3 Standards for probiotic identification at home and abroad

el o4 AR Lk
At BRAT - SRS A 0 69 4‘57{ (& X IUAFE RAnF| T T PP [65]
A Ak AR E ) 1SO 9232:2003
£E %A PCR % [66]
Ml FOATFA AA ARR. A#E e FTIR [67]
B AR Hi#k %% % A MALDI-TOF MS 5 FTIR /8 .
IDF 23R N0.513/2021 # 4 B A#R/R-F %8 485 X4 T WGS 49 SNP #= MLST 447, PFGE. [68]

Ribotyping. RAPD. B#k4F+1 PCR %

B AR TATE B ASFAE LREHLE

FAUE R0 5 % PCR & [69]

GB 4789.35-2023

B AR TAFE RBANFRE SEATHAR -

o P S &0 [70]

TATA GB 4789.34-2016
A o S R kA A GBIT 34224-2017 ABER % [71]

F IR B HAMEAT & B AT 18 S0 A 4 7 38

MALDI-TOF MS 3% [72]

GBI/T 33682-2017
Al Arige Aodn ) FLBR B ST R 45 QB/T 5165-2017 FAVK T hA= PCR ikARLE A [73]
Wk Mk 5w gk TICITS 257-2025 MALDI-TOF MS 3% [74]

Ao b I A % G L AR GG T AT

PCR % [75]

PCR i T/SSFS 0012-2024
A AN FT AR LB ARE R Sk BCR ik 78]
T/CAAPP 00011-2021
ETFAARMANF AL A DRI BL TS
TISZAS 22-2020
FI Y A FIRE NS % TICALAS 92-2020 FARK Tk [78]

AR BN Ak [77]

32 AW EEMWIFNBOR



MK EEBHE Modern Food Science and Technology 2026, Vol.42, No.8

A A H AR SR ARSI, TR w A, EHEATET, S0 He et
AT AT R . (RS AESARE & SRR 2 VPN L) GB 31615.2-20250 FLEEsR, — N Eikk
TR ZAVEVEN T, —MREHATU IR WASSE . BURRE ot AEEAN T il . Mk
A SIPBURE RS DL EE R R

A EAREAR AR T e P AR A TR, WA R D-FURR. AMINESE, Uk, SRR RERE St
TV RN . PREEiR S0 SO 5 2 PR AN &, DU R PEAR 25 SR EmR AN e . FREI CORME Sl 5]
FH B A 2z 2 PERIG S YRR ARG SR (2020 4EARDY BRI (frfh 22 E 5 bne £ dh s Fh 22 A RN L)
GB 31615.2-2025 et Bk K BRI 1t T WARA SR, 2 S0 R A AL R AL s AR B R RS AR 0 5
BT, RIESCAREERE, QREARRT R ERERE (VFDB). #/1EU6 BEdEE (PAIDB). EY)
BAAEEEE (MVIrDB) £ Bl AS A7 i A1 EEAT EL, DL CSOR ARSI 1 IR TR 2 QA o3
(WEIME. Heis. REFRS) WAERHBN, BG4S 25RO E K E bR S hr A 3 T 2
F (BHEYFD S8 EEEE . ST EEMNE 125N Laf R ek, M0 RE D-FUR &2l
U, R RSN, o T B AR R B R . R R R I YR B R P R R,
R A HE S £ 2 4 BB SO R (AT 3 At 20 IR P 5 207 12 St 3 T

X TR R 1) i A A R P R A ST B A BRI 2 AR EL A TE R 2 M A B AU o T (B i e e R ARiE 8
P2 AN FERS) GB 31615.2-2025%05 EFSA KA K1 (T 1Axeh A1 2 5 B0 3 25 O A0 B Uk v
TerE) Bk, T i R 25 KA PR AR AL . DU S IRSE T S T A BT bK . T
. RKERSE 9 MPUAERNBRIGTEIRE (MIC), X THRHE M, et PE XA R, RRER.
FE. BEE RN MIC (. B NE SR SEM AR MIC 3T s{EF T T, # MIC E AR T AU,
MR E Z R A Rl I sl R EO A T AL 2 (0 04T o 2t A TR PO 24 M R AT [ A T 245
PEFRAGVERN 2508, [T 251 — A KRS, A2 il e . e AR 77 KPR 24
B HAT, KT wEEHUAE R BB RS AT B E,  TRAED KT LSS e i 2 5L R PP L 78
UG, R T 25 S A T etk b, s HLR 2 U2 e Ytk R AR B R 1Y, AR R K T4k
VR ATREME RIS, WD R: BT Aot b, RINZEM BAACPAERRRE 71, WA N
PR AW

BRSPS AR I e AP E T B fERE, (RS S R B Fh e A A
W SIENHARTE S (2020 4EO ) BV (it A EEbRE 5 E R N GB 31615.2-20251
IR AP SBORPEEO I T BIERER, (BRI, BT BRI SN (R R R 2 IS s S R 4 T HE
PIMIERARLE T 3SR, J5 300 1 A A 22 P 52 B ARSI R TCAS BSOS B o, m eI 28 1
TG TR Y. BEE AP MIARTE AN s E [ N AME RIS O, A & it 22 2 [ 53hn i GB 15193.1
MM FITE, ST AR AR SR A AR, ARaME SR, 90 RE N #EMRLE,.
AL EMEARTG . BRI A AT BRI . S5 FDA IES 1T K5 M FE TS 4R i e () 4 4 k3 A |
SHEMMRESE (UEED P& BT AN AR AR AR S S A, AR b
S E G S B R IG  E AR, B A L T R BIE T T, AR RS B e AR R
@771,

5, MR (B A ERbE i R SN FER) GB 31615.2-2025%, &t kL R e 1
BT, RIS 1 ANAE = R A S 2 AR AR 2 15 DA EAREUR R A OGS B bR BRI s e AR e P, Eh e A
EESFHRAR S AREH 4 SCBEEREDR] R IR S e T A « BRA EARAR 421 (Food and Agriculture Organization, FAO)
Fi 5 B2EZH4ZL (World Health Organization, WHO) (1 (£ 5 25 2 BiEMTERT) Mg, 282E = e EtimaE,
XTI A S L&A R, SO TIAT o 2 il

(PRI, BT AT B s T REIR T A AT SR ERIO B . Besselink &S Fe 230, o 2
VERRAR 5 582 25 A B, FEASBE PRI S RE H XU, ST 55 HE PET - R IAH % - Davidson 2%t 7t B,
B PR G 2 A R 2 A T RSB T UG B85 1 ISAPP 7E 2022 4F 3 T (2 bl 254 A AR S A B S a3k
TP, VRO ESS AW T )L el 2255 i AE B A S 2 A ik LUIA B3 A ABE IR
EARAER, AR BRI (RO PR AR S BRI ANSS i A R b2 Hh g TS, ik
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S B4 a7 R 59 RO 3, DA A 0 L 25388, DAERS MG 25 A4 T B AR AT Ty 7 B 1),
2fd X DR N AR RS R (W1 R ZEHEFLAT I GG (DSM 33156). HEFLFT B CECT 7529)
I, TR AR EVER A ThBE (R R e PR E A R AR B e a5,

33 iAW E ERMIA

SRS R E BTG M, B TR R B ZE R M B B SR A n o A E A o R B AT
SE EEAIN o AR THEIZ: B ARSI AN EC B, (ERS N B, FLJGRAS HeVE Al T 15 77 (Viable But Non-Culturable,
VBNC) R FAEE .

MAGHA (Flow Cytometry, FCM) @it DNA 5G4k (41 SYTO 9) FIRLpmE (PD MIECH, wILATE
B KSR B A T A A TR R A S A AT 401k . SYTO 9 BERE 2 i Fir A 4 R 40, 1 P1 A
REVE NN SZ AR 2RAE, AT REDS X S ARIB N4, FCM BAA iR, W35, R i phass 590,
Michelutti 25173515 F FCM AP0 B RR I3 ShWUBRT I SEREA TR, 45 B2 BRI AT T 01
g BRI R E 2R, H5PHHEGEMEL, FCM IR M 3 K KIESRRE 2 2 /N

TESERRA =Sy, HRor i A2 i B S 8 Sl VR A A R TS R AU, X ERA YRR RE K
HRFAR, XL AR T o R s, Rk, JFRS A WA RE DRI E IR S SN, X
BIPAL 28 AR B i T B B . SO E & PCR (Real-Time Quantitative PCR, qPCR) i ¥4
519, RERREHEX A EE A AR E R IAFEEM, 446 PMA Jekl (PMA-GPCR) , AT DUZEREMHEAI B
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Table 4 Standards for viable bacteria counting of probiotics at home and abroad
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