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Abstract

Phosphorus is an essential mineral that is involved in a variety of physiological functions in the hu-
man body. However, excessive intake may lead to health problems. With the widespread consump-
tion of ultra-processed foods, the intake of inorganic phosphorus additives has significantly in-
creased. These additives have high bioavailability and are almost completely absorbed by the gas-
trointestinal tract, which can easily lead to elevated serum phosphate concentrations. This study
reviewed relevant literature through the PubMed and Google Scholar databases to explore the po-
tential impact of phosphorus additives in processed foods on human health, with particular atten-
tion to their association with chronic kidney disease and cardiovascular disease risk. The study
found that the phosphorus content in processed and ultra-processed foods is generally high, espe-
cially in common foods such as bread, Chinese pastries, and beverages. Under a diet pattern of eat-
ing out, daily phosphorus intake may far exceed the recommended intake, reaching 1068 mg, which
is 133% of the recommended amount for individuals aged 19 and above. Therefore, reducing the
frequency of consumption of processed and ultra-processed foods and using natural, fresh ingredi-
ents as the main source is crucial for reducing the intake of hidden high-phosphorus foods and
maintaining health. Public health policies should accurately disclose the phosphorus content in
foods to help the public control dietary phosphorus intake.

Keywords

Phosphate Additives, Ultra-Processed Foods, Chronic Kidney Disease, Cardiovascular Disease,
Public Health Policy

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

WRNELTHIT R, 258 8EFE. R SIS £ SEL2FAETIIRE . RARSWF
FIAENEE R EREmEAREY, ﬁﬁ%*ﬂﬁ?@ihw%VF%J‘@M?‘JTLYZ@}EHﬂ:ﬁ_ﬂﬂiﬁ"nn(Ultra—Processed
Foods, UPF), Wi T.RIZK ., fdfEsk | Jbes 65 S B voR 2] [3]. BEE NI & 2 oo, R
AT R BRIE S SIS A BRI AR g5 LT, TR RS AR S R
B INPRKME. BB, FE g R M S R R [4].

H5ENBEML, THBERAE S AR, JUFaas B e, FihsE 2% 5 5 80w i
PR SRk BERE N . TR AT DA B M UBERR £ T2 XS SACM A2 (5] ARG I 45 SR 1075 FR i HER vl A & B
19~44 & JE R AR H BT F35708 1258 25, O T EWERIE 800 25w, Wil /#2751t B4
B H[6].

AT AR R, IS BERR EL IR B T 55 — M N AU 1 3 S I R e R 2 ik ol Rt JRU s 52 B I
AR 7] Bl IS 7N A DA R o L P78 S BT %6 1) B B A B IR, G LA 18 ' %3 (Chronic Kidney
Disease, CKD) &% HF 5 A (8], #40 A F BRI R 5 48 ok @ & WA [8], K m B n] e
i T PRRE 51 R B R 2 BRI S B Ih AR AL, TR R IA, f 2 0o 0 A S A0 T R [8 ]

Ub4h, & UPF #EANE S CKD K2R EHK. JEEH UPF MU HREAIRERE, ez
FACHE AL, RS R, UMERR . miE. BiEES K. S S SR RE9]. X T
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CKD & R BT 5, i B UPF AT fgitt— 5 A A IR 7, IS i 2 9]
DRIt A S BRI SChR, A AR 0 T S e B I o A A R (e S, A T R A T S8
SR o IS 07 UK 22 Sk
2. M55
2.1. XEHER

A TR RGP SRR R O77, DL RN 5 A DG rR 38 SOk . B R F 2T PubMed 5
Google Scholar s FEEAT, UL TEZSHE CERIE S, AR LR STIRISCR I 5888 P . 150E KB4 Hy-
perphosphatemia. Cardiovascular Disease. Chronic Kidney Disease, FPAfi#kiz 5455 414 (AND, OR)4H &
KHR], KRFM. WRISE IR R B B SEE, HFIRENE S ARSI, SRR
KW R E A 2000 -4 2025 4F, DU SR T RAHCH K R S5iad . SCIRHRRR AR & b R 5 0
A8 593 AH QB A S B 7
2.2. MIRMmS AR

Tl 0 v T WOK M, HEDN 500 T R AR NI P A DG . I R RIS R
SRR AR N L& fh[2]. KIEEFEIE T NOVA &K AR50« 1) [10]. HAd, Fkaw il
WAL FEUKIRE T NOVA 758 =2 R i SUCKIEE T AU 11]. ARSCUAR oS 77 o Bk
BE N RIERAR[12], 4% W UPF & F BB & Wb i 5 S | e,

23. —AZRIRIRRABRE

R E FHRATIN FI TR IL6], 19~44 5 2R RBER LS S TAEM ARG BUES, M ELBIAR . B
IR — TN BELI AN 2.7%. FEEAL A AR R [13], KRFEANKEEVEIRCE A Z, H
FOCDAERSE . KR FLHIS . RN Z . Bk, ABFFBIOR S AT WL —H =8 LMW
%, tEFHRE. S KREEHRR. BEHNENESE.

Table 1. The NOVA food classification system
#F# 1.NOVA RS 5%

PR ELEFIES FRAE ]

Unprocessed or Natural foods are obtained directly from plants or animals and do

not undergo any alteration following their removal from nature.

INTERAR B BB EE h A5, EMNERT P ERE AR KAEE
Unprocessed 1384k

LA Minimally processed foods have been slightly altered so they can be more easily
& stored, prepared, and eaten; this processing level does not substantially change the
GROUP 1 Minimally nutritional content of the food.

processed foods  BAKEREEM TR dh&id TRMI S, BT CUEA S #F . RN E
HRARPR Fs XM 5 s 25 B35 OB B 5 R IR AT
A LR
PRIE: RS, M. 2R
YK . A, MBI, A
RACPREIL: %, ik, B, R BRRETY. I
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B3k
These are products extracted from natural foods or from nature by processes such
as pressing, grinding, crushing, pulverizing, and refining.
Processed culinary They are typically not eaten on their own but are used to prepare other foods.
GROUP 2 ingredients RAREMAE M. THE. TRRE. B RO S e RS2 I = e EA
INTRAEER AREH, R R A ) B A A

Bt
Y. B, B, RE. B, e, &
Processed foods are products manufactured by industry with the use of salt, sugar,
oil or other substances (Group 2) added to natural or minimally processed foods
(Group 1) to preserve or to make them more palatable.

GROUP 3 Processed foods %%ﬂ?%,ﬁ%%iﬁ\%ﬁﬁ@%@%z%%ﬂ@%%ﬁ%ﬁMIﬁ

T A (5 1 28) BRI ORAE B HL 5 Se k.

Ly
FERSBUMAE B E T S, SR BB R AFN T, it TR M S
ERREREE, AmEEk. BEROKR, WEREENIE. GF. KB

Industrial formulations made entirely or mostly from substances extracted from
foods (oils, fats, sugar, starch, and proteins), derived from food constituents (hy-
drogenated fats and modified starch), or synthesized in laboratories from food sub-
strates or other organic sources.

FIMVACTT  BRGEAECRHR 2yt AN S SR I B (il BRI WL VERRAIER
). 5ok E B AR At e ki i, B SEI = A ,  EORH B
B Al A LR IR S 1

These are foods from the prior group that go beyond the incorporation of salt,
sugar, and fat to include artificial colors and flavors, preservatives, thickeners,

Ultra-processed emulsifiers, and artificial sweeteners that promote shelf stability, preserve and en-

GROUP 4 foods hance texture, and increase palatability.

BT fs USRI TSR RERUIRNISL, AN T AL BRI B,
B FUAGTIA N TRRT), DS R BAR e v, CRIFAIG SR pidth, JFay
ni& Ak
Not all but some of these foods tend to be low in fiber and nutrients.

AR Y, EH g YRR AERE R R SRR,

it

BRIRUOR, BT, Tysly. HER . UK. %giﬁ%ﬁ R ESAEN
NIEGEHAHAB IR RS . D KRR BRE. BB, AR, R
B BOCRmEAASEE . Fla. REE. EA. %ﬁﬂ@%ﬁm W, m
o REGE . Uik

3. 458
3. MIASRPHRISE

BRI T s, T O S UOoRHS 5 A B 1, HE X R i i\ A S 24 R
B UERICE BB R, 45 RnE 2. % 3. AR TPHEATTAE 1.2 mg i, ,\EPR%EJ%E&I\FJT‘?JD
IERECHE, S B SR 2). PRSOIFHRATWAE 1.2mg B, HhLUKBE S RE IR 1K
HiEm TIHMAAERE MG 2). WEIZEPRATA S 0.5 mg B, L DLRIAB Sk Q%“ﬁ?ﬁ
flAH IS (R 3).
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BRI O BRRR £h 2 N TENURAS, WA R e, SR 5 3 SO B IR 2 K1 T o Bt
XFT CKD i, NRE G S A WL Eh s IR A T, Bg b BB B 141 £ i b B R
TYRRPAR, RARBESEININEE . RIRBEAAE T RS, JUHIE . SRRt . AVinw, DARTJE 7 s £
IR R, W ERAGIAEAR B e eltiokt e B LRI T A YoR} RSN IR I E WL . 5
XA INBE IR ACR LR AR R BB R . B E RS A BB ES R, S IInE &y b Bt
FEBEIR AN NImBERRIN. BERR. BERRESAIBERR AR R, TR dAR s R B ORI IE
I . R BEIERL P B i B, R A AR ZEAE 15 AE B RO phos SERUA . XAMES R O
I B IRINTE S m I B A A CRBE I LA AR A a . BT, EIRIRKE S
ACCL T N TR RE 5 S AL FRIAE PR 232, AR D9 £t 55 T R, o S SYIAGL o6 N AR ML 7 5 PRV PR EE
AT DA S R B R CIR L, (E, 5 IH TG DX 20 R AR5 PN B ) D R FEE [ 15] o

Table 2. The concentration of calcium and phosphorus in bread and Chinese processed foods

F2 mE. PRAROSSBRE

o i (ffg) (fi&g) FH i (fg) (fg)
S| 23 100 IR R A 6 351

4eF | 18 130 A PTE G 11 66

AR e 52 116 TEPEDE 15 60

B 59 121 R KR 4 78

YA A 30 83 B IR 18 73

PATRA T A 37 240 A R EE S K 18 70

b RN 97 132 VR B K AR 8 135
HETBREE 96 127 BIRETERS PRIK IR 14 83

AL A 36 107 RIHRREKK 44 232

XU T 10 67 R BR KR 7 102

BOE A A 40 77 A A AR 1 8 101

T e A 41 112 RIRREBERHKL 15 68

PRI 20 296 PRI AR 19 36

AR 25 165 AR A SRR D 33 90

R X R T 6 101 VTR PR 17 94

AR T 5 123 RRSE R T 44 87
BIFEAET 19 198 RRTERR 5 40

LEVETE REEZET 28 304 R 4 155
HE PRI 9 61 RIRER 11 173

Az 9 22 AR 40 122

MR 7 31 TR 52 107

NEA, 11 85 R IRFIR 5 144

KR 41 48 RIFE A 15 118

B 100 Ao
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Table 3. The concentration of calcium and phosphorus in beverages

3. RS SREKE

N %ﬂ;* ﬁ;‘i* %ﬂ;* ﬁz"%*
P =8It B i
ﬁ%] pn A (mg) (mg) 7<7JJ [A[aps/ (mg) (mg)
p_— [ESIEBAS 33 128 EIESS 1 16
P
LEPARLIMORS) 15 257 TRIR Ok aR(RAE) 1 8
NS 2 7 RoKGEE R L) 2 9
iR 1 13 e 2 4
F5 1 6 SRk 101 81
maE 2 19 - R Ay 132 311
a5 1 4 B 166 780
" =Ny %S 2 1 WNHE — A — i 79 158
- G 0 3 W= A — R 5 188
SIS 3 2 LRk 20 9
AR AL oK E) 3 3 BNkl 2 1
(R ¢!
LHRIMIA, 3 11 g 4
RFER 0 LS8/ 1 8
LY IS 2 3 [liYj\ap 3 8
AR 5 27 BARTT 3 3
i Eeas 11 12 iLieean 3 4
JR T H
A 7 3 Bt kit 2 9
R 2 7 kAL 7 20
R 13 4 AELT 9 21
Rt
Feanit 9 15 HRAET 3 4

“H 100 ZT}.

3.2. —HMRIREBSEENETE

N T BN RIS T BHRBCIRDL, A0S — H =8 RSN RE NS, Hothaimihe
Voliwh . 55 = KINEE SRR S BT IR, 45 RAE 4. SV BORF Rk B b, (HR AN
BEOEIN TR SUCREESIINY, SChrpi Rl CRFm, R 5aE RS — H A i sebrfi
WU BERY 1068 270, 4 19 % LLEHREE AL W) 133%, BoRsh T IR h 7272 KR BRI IECE 4).
FAN, EIREUE R 643 =5, 919 UL RIREE AL @R 65%, S HES SRS RARBL(E 4).

3.3. BT B AR

I g b T VB AN D AL M BE v, L 58 i 18 B IR (5], 7% By 3t AR SR A
BE— PN B R R HERE S . 1 R BT B RO & SR B /INE JORE[16] 5 B BETTRR(8], & AUF T
RERFEE T IR, TERCENEIRIN . WF 70 A LRI I 75 B AL IR % VE I A e, 5 CKDL RSB XURS: 3 A
Ko BHERPCRME, HAREESEM, #ENRE T ERE R S NS EThRE, MR PIVE R
PR L6 PN B D RE R EUE /NER T DO RE S 5 VR R AE[17] FEImRBT FEh, BEHEIN 1 mg/dL
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LB RS, RIS CKD & XU it ETHAHOG, E‘w?ﬁ"ﬁ*?ﬁﬂE'v'%‘ﬂliﬁ?)ﬁﬂﬁiﬁﬁﬁ[w]o PR, n T
s BRI L B SR AAMUINIE CKDs 384K, Wi 18 2N 3 ) XU .

Table 4. The dietary content of a day of eating out
F4. SE—BNIRRAR

ARE B EAR fER Bk A&

Y BEAE WA
g mg mg g g g keal
it 7] 120 28 120 11.4 7.6 58.3 347
oy 2K iR A - ) PR 55 30 102 7.0 49 0.9 75
KR 22 8 77 3.7 1.1 2.0 33
TCrEEE Y5 TRy 2% 500 165 140 10.0 7.0 7.0 131
e T i 100 20 24 32 25 8.9 71
e XORF T
RNy 80 10 109 11.0 1.1 58.1 286
SRS L
Rk PRI 36 15 52 1.6 2.1 26.9 133
HA, #BA, 33 19 40 2.4 49 16.7 120
T 180 22 88 9.9 3.2 56.2 293
s i3 40 318 226 8.3 211 8.5 257
JBR ¥ U T
1R aS HHEE 10 3 3 0.1 0.0 0.9 4
/NEE T 10 2 3 0.1 0.0 0.3 2
DR BETT A 44 3 84 7.3 8.9 0.0 109
it - - - 643 1068 76 64.4 244.7 1861
VR H L 16 31 53

3.4. BxFOMERFRENS M

BRI e ML S 22 O MV G R AT = BEAR SRS ] Sh S IRAIT 7T B B, B SR w] (i 4 1
IR A AR, S T Z 18 S B KARRE[19]. fENFFZ I, WATR = UEYE
S LT R B v 5 00 LA B T 28 DA R Rt AR BN I DR A A SRR 38 I 2 TE A DG [7]. BbAh, A A BN
22 3 AR N B MO E MR A &7 5Kk, FZHLHIPE K —F A (NO) S i o GMP BR324, FEUN K&
DIReREAF[20]. S5 BERRERRINS B AFEmIE . Hs. AR R M zE I g 25 3 ZiE T
BEHEH, KET 80% I IR 2R 78 i 30 o B /NI b e A e SR WA ot SR A 110 S B N 40 IR BB R TR 79
FIELFE AT YR A K H 7-23(FGF-23) FaA — I AR FOR IR - FGF-23 S 28 — AN R I E AT A 9 oy
W, &F 251 NMEFEER, J&T Fibroblast Growth Factor (FGF) . WFFCHER], SRR Ehid & n] DL B #
B AR B A 23 0 FGF-23 SR TR SRR [21]. 2R & DL iEds, KEmBiiRe, JLHkaEhn
TE P RLIBRSMY2], @ a1, NEIhRERERG . Sk EE 5.0 U450 B 945 2 S ikT,
SRR O MU R R A A, RO S fa ks R+ 2 AMEAR RE R M ek R 21].

4. g
4.1. BEERBMN T & &mFAK
NOVA &R ARG AR & M TS L5 N 2E, MR TESEsRREMT, &Rk
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TR T [22]. BN LA iR 6 2t B R TALHIRE, RTINS R R, B, Wil . SRR A
SRARIIA, DABRTE VR T KA BT (3 A 6 5220 7 SRR N T4 5 SRR BT, O I
AR BN E IR W R UPF TS24 CKD Ml i, [ AEE £ (U I F s
B, I SECERS, R R BAE 23] IRIEAIE SOREE N T S 4280 20 % 3), AR E BT S
AT Yok A . B RE . BT AR O ST BRI E . Ko
5 R R IR TR K R SRE T A IR KR . DRI, BN T R 4 35 SR BT B
TAREOASEE, 0T fF A4 S BT B o e T T 1 FE B e

4.2. BN T R&5/M iR BT EUX S

I LA SO DR HAIR . AR Sl D7 (8, R4 e I & m AR N L S, X
Sy RIS B SN I UL £h . AERERR L), ININBERRER I B, RS RSP 153 =/
RAF, MATBHRIBAAFN N, BR8N 92 27/ 8 E A . ISR A7 & & i &
BHATHMAGEHZ 70% [24], HBERWETT SIS 90%~100%, @3 T R &8 i A HL ik
(40%~60%) [25]. IR EWABFRR, BOEARIAE i B R S S B & AR, T B o M
R BE[26]. PRIIL, AT DARTEE (o BAT 03, s BEMRUIN £ ot B /6 R B 25 2 TE AN AN i R
TEE B, I N R URE oIV, AR TS B R R I EE AR v A LI XK o

4.3. AERY

AT R SCIR A U £ B R A9G0S0 HO T, JF Bh— FLUR G5 19 % DA L el o
BRI, TR SRR . PR PR R E PR PHIRAIIE AR IR G, Aok
HEATHBTTHIOF A, WO 19 5 LULRERE 24 /NN EHZIE I BORBLIFIR IO RbR, A0, fRRtER
LM RRARSE, JPRUCERR . BRI SRRSO R A A AR P T A
LR AR 5 TR A STR, LTk R R IR SRR 4 2 0 R
5. B&

IR R, I TR dh S TR S I LLNZATIE N, O E 5 HE R I EZAAAE . 2R,
REAFAET I T A i SN TR R (U, BRI IR 100%, KT RN b, B8 7% 5 3 Al i 9%
Ther. BIMERE @K — AN CR 4), WKBREE . P32, BORMH . ERKG. BE. B
5O, SRR VR ECR R 133%, BoRAMETEF S R

SERTNT 0T AW B AR vy, A I SR, R D S B A s 5 I 0 ) XS
PR, 20k b on T it SR N Tt R IR, SRR, IR AURIR . SRR frR v A ok
PR, T REAT R BTG FEE v i P B o AR BRI AT S R A B S NS QR Code,  RIAEF B dh b
ABE B EARUS R, SSEREFFREL, WINBEEZ . AR R EINET G, AR A
I, TP SR aol A A TR ER A, S RARSC R RN TR . AR T AT
TR I BT AT BERE o 23 3 T AR BRSNS A8 Az ML S e 6 R AR Bl A in T Fy £ 420 5 i e A ) 2
o JFIRI HERAR 55 2 P S R, 0 T O A AR BN IR R B E
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