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Abstract: Novel sweeteners that offer both high safety and metabolic regulation have become a research hotspot in the food industry. Due
to its unique physicochemical properties and physiological activities, D-allulose (D-psicose) demonstrates broad application potential in the field
of metabolic health management. However, a systematic evaluation of its suitability and consistent efficacy across diverse populations is still
lacking. This paper systematically reviews domestic and international human randomized controlled trials and dietary intervention studies on
D-allulose. By examining acute, medium to long-term dietary exposures, the safety and health effects of D-allulose in healthy individuals and
those with metabolic abnormalities were compared and analyzed. This review aims to elucidate the gastrointestinal tolerance and
health-regulating effects of D-allulose in populations with distinct characteristics, providing evidence-based support for its safe utilization and
the development of functional foods. Current literature indicates that, in terms of safety, moderate intake of D-allulose is well tolerated in the
gastrointestinal tract, whereas high-dose intake may induce mild diarrhea. The single maximal no-effect level (MNEL) in humans is estimated at
0.40~0.55 g kg™ body weight (BW), and the maximum daily total MNEL is approximately 0.9 g-kg™' BW. Regarding efficacy, acute D-allulose
intervention can significantly attenuate postprandial blood glucose and insulin surges, while medium and long-term intervention has potential in
assisting weight loss and alleviating liver steatosis, but its effect on body fat regulation remains controversial, with some studies observing an
increase in body fat in specific populations (e.g., type 2 diabetes mellitus patients). Nevertheless, current research is limited by small sample
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sizes, short intervention durations, single observational indicators, insufficient control of major confounding factors, and a lack of clinical data in
the domestic population. In conclusion, D-allulose is a novel functional ingredient characterized by high safety and multiple benefits on glucose
and lipid metabolism regulation. Future large-scale, long-term clinical trials targeting the Chinese population are warranted to deeply explore its
molecular mechanisms, fill the gap in domestic clinical data, and provide scientific support for its precise and standardized application in
metabolic health interventions and functional food development.
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S SREAE RATERE: R HANEES . SRR R SIRE, MRS WA ok S, [
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NEPREH 09 g kg™ BW, Bl 60 kg A BELIXATTNSZ 24 g, 4F H s Al 54 g 4B NIEF] 05 g kg™ BW
I, BEVE R R A R B3 E T, lida SEPAZEET G HUAE BE NTERORT e AR TGS 18, I Hee K TEA A
FIEIIME A 055 g kg' BW, HAEI 2 4 B2 RE T UL 43 09 g kg BW, LHEEALE, $Ron M i
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Table 1 Summary of key studies on safety and gastrointestinal tolerance of acute of D-allulose intervention in human
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P IR EE R REAEA (n=21) FRENER 25 ARSI R 5 Bl
BB, R ERRE IR, Wt

A EEARE (n=18) ¥REAN25g, E6K ~ - N ’ [23]
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B R 5 AR (Low-Density Lipoprotein Cholesterol, LDL-C) S2iX# 4 HIEA 5 g Bt 15 g D-Fif v Hi ki,
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% 2 D-PREAAE AR 181 SCEA T R M X RIZILE
Table 2 Summary of key studies on safety of sub-chronic and long-term D-allulose intervention in humans
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W N IAE LT RIR: (D Harddh 2 S0 T ME R ek ek, HxAFEMKR Ot hEA LA
B BImKT R Z . (2) BWARRFR B R B WLEMT /D, PIRERIRIZFERHMEASE) LI
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R R T ITEAE B iE A BN R RGE R AT e T RAEAR S 2 HCo B NI 72 I AR IE o

3 IhEU4

3.1 AMLHI AL S G R E
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I R G TRAIR RIEIEEEE (WK 3).

32 i (24) FTHT e8RS ko wR

I SR T T AL S R A T BN D-Bl i A 8 5 U IR T fi 5% ZR AR DA il P i B 2R )
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W S IE R W T ibdif (EEC) BB ZE4HZ (Cholecystokinin, CCK). JKEXZIREL 2
Fi% (Peptide Tyrosine Tyrosine, PYY). GLP-1 Z&& 117 B HE = SRR CEERR . — DM AR RCT &
Bl, PAUREEN 25 g D-FTIREIE T 55 CCK. PYY Al GLP-1 (5 RN B TS a OMdE, % RAEN 52
1) 5 HES AER B Y AT RE R B 2 el
BIGIMPESESRWA.: KEPR—SER, D-BTiEEEGEA Rk AR AR S IR s . fEERSZ R
F, SRAEHN, 59 M 10 g FIEMEATE SRR IE A R b SRR B 5 10 B AR 22 0 h 28 T =i AR
(Incremental Area Under the Curve, IAUC) a4, Wl & HEpE k22 2k 70, SN D-FlyR AR ] 2 5177 &
S ) AR T A B 5 R VA EFI ST A e 282, B2 25 g IRIAIE SIS PR ILME . PRy
ZEFR, LED PR R AR, BEARHEERN 5 g BI ] i Z RS 30 1 60 43 8h I IUBE /K7 & di 4 R i
(Area Under the Curve, AUC) B, xT- T2DM #i3%, HATEBEEIEN 8.5 g D-FlisHEilE, MYALE ZHLE S
MLKEEAE (Peak Postprandial Blood Glucose, PPG) F1iAUC, ifREHE = MLk IEH# A EL (% Time In Range, TIR),
BAEG i IR (] . (% Time Above Range, TAR), FLACHA I M f R P2, 5[ S Rl se gt —HiEsE, 10 g 7
HAMH T2DM B MR A IAUC 2 FHIK 8%, EHxfPa /i E AR, 5~10 g IR RIRE A2 DA SO Hh sl
A HE R 5 P I 5 0 2
JRWTEA: — B TR IR, D-RTis it 5 g T e R s A R 5 IR L AUC S35
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33 WRKMTHE AR SRS L E
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BEREZREAE. BMI EAESRE b, Bl 82w 7 R R iR, 2B AR e %
JSEL, SR E /R T2DM 351 8 JE 75 TR B, 5 H &4 3 g -y i ¥ - iR7E 55 %0 7877 Oral nutritional
supplements, ONS) REfR 35 2 B R s IEREIE AR B 2 3iKPia % (Homeostasis Model Assessment for Insulin
Resistance, HOMA-IR) ¥, SR, D-Fily&BRpIGS (A IR 7 (R Y T BEAEAE AR S, B IR S5 8 Rk 52
S5, i, Tanaka ZEPEFXTAZEE K T2DM BRI 12 I IITIRE T-Ht SR, 8RN D-FT i Ak
(15gd sk 7gd™) &, ZREHIRAENT /3 tAREAR, KO BLEERN (31.0%H 2% 32.1%, P<0.01),
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